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AHHOTAUM PadOYMX MPOrpamMM AU CHUNINH
HNHocTpaHHBIN A3BIK

1. MecTo nucHUIUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucuurnnuna «MHOCTpaHHBIN S3BIK» BXOAUT B 0a30BYI0 yacTh Onoka bl «JucuumniuHel
(Momynn)» kak obs3atenbHas nucuurumaa b1.5.01.

K ucxomusiM TpeOoBaHUSAM, HEOOXOAUMBIM JJIsl M3YYEHUS TUCUMIUIMHBI «HOCTpaHHBIN
A3BIK», OTHOCATCS 3HAHWS, YMEHUS M KOMIIETEHIIMH, chopMHpOBaHHBIE B IMpoOIecCe M3Yy4eHUs
JAHHOM TUCHMIUIMHBI B CpeHEM 00111e00pa30BaTeIbHOM YUPEKICHUH.

2. Heab ocBOEHMS AMCHMIIJIMHbI:

o (dbopMUpOBaHHE MEXKYIbTYPHOH KOMMYHHMKATUBHOM KOMIIETCHLIMH MJISi PEIleHUs 3aaad
MEXITUYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOJICHCTBHUS B OBITOBOM, COLMAIBLHO-KYIBTYPHON
cdepax KU3HEAEATEIILHOCTH U B 00J1aCTH MPO(HEeCCHOHATEHO-OPUEHTUPOBAHHOTO OOIIICHHUS.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI
Student’s Life: cBenenus o cebe, cembe, Opy3bsiX, CBOCH KBapTUpPE, pacmopsiike AHS, X000W;
Education: yueOHoe 3aBeneHue, yueOHBIN MpoIecC B By3e, 00pa30BaHUE B 3apyOCIKHBIX By3ax,
Oynyias npodeccus, cdepsl npodeccruoHanbHON JIESITEIbHOCTH, CUTYaIluu
npodeccHOHaIBHOTO B3auMoJeicTBus, pestome; Crosscultural Studies: xynpTypa m Tpaauuuu
POIHOM CTpaHbl W CTpaH M3y4aeMoro S3bIKa; NPaBHJIA pPEUYEBOr0 STUKETA, CUTYyallUu
NOBCEAHEBHOTO oOmieHus; Visiting foreign countries: Onucanne mMyTemEeCTBHs, OE3I0K; JOCYT
TeaTp, KUHO, My3er; 0OMEH MHEHHUSIMH U BIICYATICHUSIMHU.

4. KomnereHuuu, popMupyemMbie B pe3yJabTaTe 0CBOCHUS TUCHUTIMHBI:

o CIOCOOHOCTh K KOMMYHHMKAIMM B YCTHOM M THUCHbMEHHOW (OpMax Ha PYCCKOM
U WHOCTPAaHHOM sI3BIKaX JUJISl PEHICHUs 3aJad MEXIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoeiictus (OK-5).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI CTYIEHT H0JI2KeH:
3Hamy:

o 0COOEHHOCTH TPOM3HOCUTEIHFHONH CTOPOHBI pedH: OYKBBI M 3BYKH HX IMeEpearollue,
MHTOHAIIMIO BOIPOCUTENIBHOTO U OTPULIATENIEHOTO NPEIOKEHHS, EPEUUCICHHUS;

o AKTUBHBIN JIEKCUYECKUH MHHMMYM JJIsl TPUMEHEHUs B MPOAYKTHUBHBIX BUJAX PEueBOil
JeSTeTbHOCTH (TOBOPEHHH M TIMCbME) M JONOJHHUTENBHBIA ITAaCCUBHBINA JIEKCHYECKHMA
MUHUMYM JUISI PEIENTHBHBIX BHJIOB PEUEBOM NEATEIHHOCTH (ayIMpPOBaHHE W MHCHMO) B
pamKax U3y4yeHHOU TeMaTHKu U npu peanuszanuu CPC;

. 0a30Bble TpaMMaTHYECKUE KOHCTPYKIIMH, OOecleunBaromMe oOIeHHe B paMKax
M3YYEHHBIX TE€M, TpaMMaTHYeCKHE CTPYKTYpPhl TAaCCHBHOTO IPAMMAaTUYECKOrO0 MUHUMYMA,
HEOOXOJWMBIE I TIOHUMAaHHWS MPOYUTAHHBIX TEKCTOB, TIEpEBOJAa M IOCTPOSHUS
BBICKA3bIBAaHUH 10 TPOYUTAHHOMY;

ymembo:
o peanu3oBaTh MOHOJIOTMYECKYI) DPE€Yb B PEUEBBIX CHUTyalUsAX TEM, IPETyCMOTPEHHBIX
IpOrpaMMOoi;

L4 BCCTH OI(HOCTOpOHHI/Iﬁ Auajior-paccrpoc, IlByCTOpOHHI/Iﬁ AUaJIor-paccrpoc, C
BBIPAXXCHUEM CBOCTO MHCHUS, COKAJICHUA, YAUBIICHUSA

L4 IIOHUMAThb Ha CIIYX y‘-Ie6HBIe TEKCThI, BBICKA3bIBaAHW TOBOPAIINX B paMKaX M3YYCHHBIX TEM
ITOBCCAHCBHOI'O " HpO(I)CCCI/IOHaJ'ILHO-OpI/IeHTI/IpOBaHHOFO O6IJ_I€HI/ISI C 06H_II/IM Hn TIOJJHBIM
OXBAaTOM COACPKaAHUA,



L4 YyuTaTb TCKCTHI, COOGH_ICHI/IH, 9CCC C O6IJ_[I/IM U TIOJIHBIM ITOHUMAaHHUCM COACPKAHUA

MIPOYUTAHHOTO;

° o OpMIIATH MMCEMEHHBIC BEICKA3BIBAHUS B BUC COOOIICHMIA, TUCEM, ITPE3SHTAIIHIA, ICCE;

é1a0ems:

° M3y4aeMbIM SI3BIKOM [UIS peallu3allid WHOS3BIYHOTO OOIIEHUS C yYe€TOM OCBOCHHOTO
YPOBHS;

o 3HAHUSAMH O KYJIBTYPE CTPaHbl H3y4aeMOro S3bIKa B CPaBHEHUH C KYyJIbTypOd U
TPaJAULIUAMU POJHOTO Kpasi, CTPaHbl;
o HaBbIKAMHU CAMOCTOSITENIbHOM pabOThI [0 OCBOCHUIO HHOCTPAHHOTO SI3bIKA;
. HaBBIKAMH pabOTHI CO CIIOBapeM, HHOS3bIYHBIMU caiiTamu, TCO.
6. O01ast TPy10eMKOCTh JUCIHUIJINHBI:
6 3auetHbIX eaunMIl (216 gacos).
7. ®opMa KOHTPOJIA:
[TpomexxyTounast arrectamus — 3a4etsl (1, 2, 3 cem.), sk3ameH (4 cem.).

HUcrtopus

1. MecTo nucuMiiuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnumuna «cropusi» BxoguT B 6a3oByro yacTh Onoka bl «Aucuuniauusl (MOaynu)»
Kak o0s3arenpHas qucauminga 51.5.02.

2. lleu ocBOeHMS IMCHUIIJIMHBI:

o chopMHupoBaTh Yy  CTYACHTOB  KOMIUIGKCHOE  TIpPEJACTaBIeHHE 00  OCHOBHBIX
3aKOHOMEPHOCTSIX U OCOOEHHOCTSIX BCEMHUPHO-HCTOPUYECKOTO Ipoliecca C aKLIEHTOM Ha
u3ydeHue ucropuu Poccun, ee KylbTypHO-HCTOPHUECKOM CBOCOOpa3uH, MECTE B MUPOBOI
¥ €BPOIEHCKON MUBMIIN3ALUY U (POPMUPOBAHUS I'PAXKIAHCKON TIO3HUIINH, TATPUOTH3MA;

o BBECTU B KpPYI HUCTOPHMYECKMX IpoOjieM, CBA3aHHBIX C o00nacTeio  Oyayuieu
npodecCuOoHaIbHOMN 1S TETbHOCTH;
o BbIpa0OTaTh HABBIKU MOJIYYEHUS, aHAINU3a U 0000ILEHUS] UCTOPUYECKOI HH(OpMALIHH.

3. KpaTkoe conep:kanue IUCHUNIIHHBI
Metononoruss u teopus ucropuueckod Hayku. Mcropus Poccum — HeoTpemiiemMas 4acTh
BceMupHoi wuctopuu. IlpuponHo-reorpaduueckue, reonoJUTHUYECKHE, COLUOKYJIbTYpHbIE U
ATHOHALIMOHAJIbHBIE 0COOEHHOCTH HCTOpuYecKoro pa3Butus. [peBHss Pyce. Pycckue 3emim B
XII-XV BB. Cranosnenne u pazsutue Poccuiickoro rocynapctsa (XVI-XVII BB.). Poccuiickas
umnepuss. Mup u Poccus B Hauane XX Beka. DeBpanbckas U OKTAOpbCKas pPEBOJIOLUU.
['paxxnanckas BoiiHa U BoeHHas uHTepBeHIMs B Poccun. Coserckas Poccus u CCCP B 1920-¢
rogel. CCCP B 1922-1953 rr. Kypc Ha CTpPOMTENBCTBO COLMAIM3MAa B OJHOM CTPaHE M €ro
nocneacTsus. Muposas BoitHa. Benmnkas OteuectBenHas BoiiHa. CCCP B mocCieBOEHHBIE TOJIBI.
Coserckoe o6miectBo B 1965-1984 rr. Coserckuii Coro3 B rofsl nepectpoiiku. CraHoBlIeHHE
HOBOMW Poccuiickoil rocyapCTBEHHOCTH.
4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:
o CHOCOOHOCTh aHAJIM3UPOBATH OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs odmiecTBa A popMupoBanus rpaxaanckon nosuimu (OK-2).
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT HOJIKEeH:

3HamMb:

. 3aKOHOMEPHOCTH M 3Talbl HCTOPHUYECKOTO MPOIEeCcca, OCHOBHBIE COOBITHS M IMPOIECCHI
MHPOBOM M OT€YECTBEHHON Y3KOHOMUYECKOW UCTOPUH;

ymemo:

. NPUMEHATh TOHATUHHO-KaTErOpUalIbHBIN aImnapar, OCHOBHBIE 3aKOHBI T'YMaHUTapHbBIX U
COLIMAJILHBIX HAaYK B MpodeccrnoHaIbHON 1eATeIbHOCTH;

. OPHUEHTHPOBATHCS B MHPOBBIX HCTOPUYECKHX IpOIEcCaxX, AHAIM3UPOBATH IPOLECCH U
SBJICHUS, IPOMCXO/IAIIINE B OOIIECTBE;

enaoemp:



o HABBIKAMU IIEJIOCTHOTO TIOJX0/Ia K aHAITU3Y MpobiemM odIiecTBa
6. O01as TPyA10eMKOCTh IUCHUIIIHHBI:
4 3ayeTHbIC equHULbI (144 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTouHast aTrectanus — 3k3ameH (1 cem.)

Puitocopus

1. MecTo nucuuiinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuummna «®unocodus» BxoauT B 6a30oByro yacts 610ka b1 «/lucuummmnet (Mogynm)»
Kak o0s3arenpHas qucauminga 51.5.03.

2. Llesin ocBOeHHS AU CHUIINHBI:

o (dbopMHpOBaHUE y CTYICHTOB HayYHBIX MPEACTABICHUN O MUpPE B IIEJIOM U MECTE YeJIOBEKa
B HEM, O MYTAX U croco0ax MO3HaHMs U MPeoOpa30oBaHUs YETOBEKOM MHUPA, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX OOIIECTBEHHOTO MPOrpecca U 0 OyAyIeM YeIoBeYeCcTBa.

3. Kpartkoe cogep:xanue JTUCUMILIMHbBI

Owitocodus, ee mpeamer U poib B obmecte. [Ipobdiema cymuoctu dunmocopun. Ctpykrypa

dunocodckoro 3nanus. Oynkuuu dunocopuu. Hcropus punocodun. dunocodus JpeBHero

Bocroka. Antnuynas ¢umocodus. HMceropus 3amamHoil  ¢umocodekoit  mbiciu.  Pycckas

dunocopuss CoBpemennass ¢unocodus 3anana. I[Ipodbrmembr ¢usocodckoit OHTOIOTHU.

YHuBepcanbHble cBs3u ObiTHs. Jlnanekrndeckoe wmupomnoHuMmanue. Cos3nanue. Pumocodus

no3Hanus. Hayunoe noznanue. O01iecTBo, uctopus, KyiabTypa OyHKIIMOHUPOBAHUE U Pa3BUTHE

oOuiecTna.
4. Komnerenuuu, popmupyembie B pe3yJibTaTe 0CBOCHUS I CUUIIIMHBI:

. CIIOCOOHOCTh  MCIIOJIB30BaTh OCHOBBI  (MIIOCOMCKUX 3HAHWMU st (HOPMUPOBaHHS
MupoBo33peHueckoi mosuimu (OK-1);
. CIIOCOOHOCTh  PaboOTaTh B KOJUICKTHBE, TOJEPAHTHO BOCIPHHUMAS COLUAIIBHBIC,

ITHUYECKUE, KOHPECCHOHAIBHBIC U KyabTypHbIe pasnuuus (OK-6);
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pe3ynbraTe 0CBOGHUS TUCIHUITIIMHBI CTYIEHT A0JI2KEH::
3HaMmMb:
o TpPaJMLIMOHHBIE U COBpPEMEHHbIE MpolieMbl Quiiocopuun M MeTolbl (UIOCOPCKOTO
UCCIIEI0BaHMS;
. BO3MOYHBIE NPUYMHBI, TOPMO3SAIINE CAMOCOBEPILIEHCTBOBAHHE U BO3MOXHBIE MYTH UX
yCTpaHEHUS;
ymembo:
. KPUTUYECKH  aHANU3upoBaTh  (uiIocO(CKHE  TEKCThl;  KIACCUPUIMPOBATH U
CUCTEMATHU3UPOBATh HanpaBieHUs (HUI0coCKOi MBICITH, U3JaraTh yueOHbIH MaTepHual B
o0nacti puIoCOPCKON AUCIUTIINHBL;

o OLICHMBATh CBOM JIOCTOMHCTBA U HAMEUYATh IIyTH UX Pa3BUTUS;

enaoems:

. METO/IaMH JIOTUYECKOTO aHaIN3a, HaBbIKaMU IyOJIMYHONW peyH, apryMEHTaluH, BeJCHUS
JTUCKYCCUU U TIOJIEMUKU;

. OCHOBaMU (UI0COPCKUX 3HAHUM Kak 06a3bl (HOPMUPOBAHUSI MUPOBO33PEHHUS;

o MOHMMAHUEM CMbICJa YEeJIOBEYECKOro OBbITHUS, POJIM HPABCTBEHHOTO BHIOODA,
B3aMMOCBSI3M CBOOO/IbI U OTBETCTBEHHOCTH;

o CIOCOOHOCTBIO  CAMOCTOSITENILHO ~ NMPHOOpeTaTb M HCIHOJb30BATh  TEOPETUYECKHE

obmedmiocopckne  3HaAHUS B MPAKTHYECKOW  JEATEIBHOCTH;  CTPEMIICHUEM
K CaMOPa3BUTHIO.

6. O0mas TPy10eMKOCTh AU CHUIJIMHBI:

4 3auetHble equHUIBI (144 gaca).

7. @opMa KOHTPOJIA:

[TpomexyTouHas arTecTanus — dk3ameH (4 cem.)



IKOHOMHKA

1. MecTo nucuMmiuHbl (MOaYJis1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

HucnurnmuHa « 9KOHOMHKA BXOIUT B 0a30BYI0 yacTh 0j10ka b1 «Jluciumianael (MO )»
Kak o0s3aTenpHas auciuinaa b1.5.04.

2. lleab ocBOeHMsI AMCHUIIMHBI:

° (GbOopMUPOBaHHE Y CTYJICHTOB OCHOB COBPEMEHHOI'O SKOHOMHYECKOTO MBIIIICHHMS,
[[EJIOCTHOTO MPEACTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX ASKOHOMHUYCCKOW IKHU3HH
oOrrecTBa.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Mepkantummsm.  Illkona  ¢usumokpaToB. PhlHOWHAs 1IKoia KIIACCHMKOB. MapKCHCTCKas
SKOHOMMYECKas IIKojia. OKOHOMHUKC. Heokiaccuyeckoe U KEHHCHMAHCKOE HaIpPaBIICHUS.
[MIpenmer oSkoHOMHKH. OOIIECTBEHHOEC MPOW3BOJACTBO. DKOHOMHYECKHE  OTHOIICHUS.
[TorpeOHOCTH. DKOHOMHYECKHE TOTPEOHOCTH. be3rpaHnyHOCTh MOTPEOHOCTEH. DKOHOMUYECKHE
Onara. Pecypcel. DxoHoMuueckue pecypcbl. OrpaHHYEHHOCTh pecypcoB. Buasl pecypcos:
3eMJIs, KaluTai, TPyHd, NpearnpHHUMATEIbCKas CIOCOOHOCTh. MeETOM0Morus SKOHOMHYECKON
TEOpUU U €€ OCOOCHHOCTH. OKOHOMHYECKHE NPHUHLMIIBI — HSKOHOMHYECKAas IIOJMTHKA,
paspemiaronias SKOHOMHYECKHE TMpoOieMbl. MeToAbl SKOHOMHYECKOTO  HCCIEIO0BaHUS:
HaOmoieHue u coop GakToB, 0000IMIECHUS, IKCIICPUMEHT, MOJICTUPOBAHUE, A0CTPAKIIHS, aHAIN3
U CHUHTE3, CHCTEMHBIN MOJAXO0J, HHAYKLUS U ACTYyKIUs, TUIIOTE3d, UCTOPUUECKUN U JTOTHUECKUH,
rpapuYECKUid.

HopmartuBHas u no3utuBHas 3KOHOMHYECKas Teopus. MUKpO- U MaKpO’IKOHOMHUKA. OCHOBHbBIE
SKOHOMHMYECKHUE MPOOJIEMBI, CTOAIIUE Tepes OOmecTBOM. THUIbl ASKOHOMUYECKUX CHUCTEM:
pBIHOYHAs, KOMaHJHas, CMellaHHas, TpaauuuoHHas. IlepexonHas sSkoHomuKa. Tumbl
SKOHOMHMYECKHUX CHUCTEM MO JAPYTrUM IMpHU3HAKaM KiIacCU(PHUKAIMN SKOHOMUYECKUX CHCTEM.
Cnpoc. BennunHa cnpoca. 3akoH cripoca U TpU ypoBHs ero aprymeHtanuu. Kpusas copoca.
WuauBuayanbHbIi U peIHOYHBINA ciipoc. JletepmuHaHThl ((hakTopsl) cripoca. 3mMeHenus crpoca
U U3MEHEHus BenuuuHbl (0O0beMa cmopoca). [lpeanoxkenue. BenuunmHa npenioxeHus. 3aKoH
npeioxkenus. Kpusas mpennoxenus. JlerepmuHantel ((pakropsl) mpemioxenusi. M3menenus
IpeUIOKEHUST W WM3MEHEHMsI BelIMuYuHBl (00beMa) mpenoxkeHus. Bi3aumopeiicTBue cmpoca
U NIPEJIOKEHUS: PABHOBECHAS 1IEHA U PABHOBECHOE KOJMYECTBO TOBApOB. Y PaBHOBEIINBAOIIAS
¢yuknus ned. CraTuyHOCTh paBHOBecHs. V3MeHeHMs TNpeasiokeHus U copoca. Baenenue
rocyJapcTBOM (PUKCUPOBAHHOTO MMHHUMAJIBHOTO YPOBHS LIE€H M MOTOJKA LEH. DJIaCTHYHOCTh
cupoca u mpenioxenus. Llenoas snactuuHoCTh cripoca. KoadduuueHnt smacTU4HOCTH, €ro
dopmyna. Buabl 1IeHOBOH 31aCTHYHOCTU CIIpOca: aOCONIOTHAs 3JaCTUYHOCTb, AJIACTHYHBIN
CIPOC, HEINACTUYHBIA CHPOC, AOCOIIOTHO HEAIACTUUHBIN crpoc. DakTophl, BIMSIOINIME Ha
LIEHOBYIO 3JIACTUYHOCTH CIPOCa. DIACTUYHOCTh NpeuIokeHus. [IpeinpuHMMaTenscTBO Kak BUJ
XO3AUCTBEHHOM AesTeNbHOCTU. OCOOEHHOCTH POCCHICKOTO MpeANnpUHUMATEILCTBA. TeHeBas
skoHoMmHKa. [Ipennpusatue (dupma), opraHuzanvoHHbIE (GOpPMBI. M3AEpKKH: CYIIHOCTh
U TPUYMHBL. ODKOHOMHYECKHE H3JepKKU. Ponb wu3znepkek B 3koHoMuke. Kiaccuduxanus
U3JIEpKEK 10 pa3HbIM KPUTEPUSM: YaCTHbIE U OOIIECTBEHHbIE, OE3BO3BpATHBIC, H3JEPKKU
MIPOM3BOJICTBA M pean3aliy, U3IEeP>KKH MPOU3BOJICTBA U 3aTPaThl YIMYIIEHHBIX BO3MOXKHOCTEH
(BMEHEHHBIE U3JIEPKKH), BHEIIHUE (SIBHBIC) U BHYTpEHHME (HEsIBHBbIC) M3/epKkU. HopmanbHas
npuObUIb. BeIpydka OoT peanu3zanuu MpOAyKIMH. DKOHOMHYECKas W Oyxraiarepckas mpHUObLIb.
VYciioBUs MOTy4eHUs] 5KOHOMUYECKON NMPUOBUIM WM CBepXNpUOBbUIH. M31epKKH MPOU3BOJICTBA
B KpaTKocpouHbli nepuo. [locTosiHHble U nepemMeHHble (aKTopbl Mpou3BoacTBa. [locTosHHbIE,
nepeMeHHble U o0mue u3aepxku. I'paduku 3tux nznepxkek. KoHKypeHLns — OCHOBHasl yepTa
pbhIHKa. Buabl KOHKYpEeHIMH: COBEpIIEHHAas M HECOBEpIlIeHHas. PhIHOYHAs BIACTh MPOJABIIA.
CreneHp pBIHOYHOM BIACTM — YWCTas MOHOIIOJINSA, OJIUTONOJMS, MOHOIOJIMCTHYECKAS
KOHKYpPEHLHUS.

[TonsiTe HaMOHANBHOM SKOHOMMKHU. Llenn HanMOHAIBHON 3KOHOMHUKU. MakpOIKOHOMHUYECKAs
nonutuka. CTpyKTypa HaIMOHAJIbHOW HKOHOMHUKM: BOCIPOM3BOJCTBEHHAs, COLMAJIbHA,
oTpacieBas, TepputopuaibHas. Uappactpykrypa. CTpyKTypHBIE CABUTM B 3KOHOMHUKEe Poccum



Ha JTamne nepexoaa K peiHKY. Kpyroo6opoT moxomoB u npoayktoB. [oHATHE «IKOHOMHYECKUH
poct». Ilokasarenn W 3HayeHHE SKOHOMHMYECKOrO pocTa. THUIBI 3KOHOMHUYECKOTO pOCTa.
OcHoBHbIE (PaKTOpPbl SKOHOMHYECKOro pocTa. KoHIenmm 3K0OHOMHYECKOro pocTa. 3aHSITOCTh
u Oe3paborunia. Buabl Oe3pabortuinpl. YpoBeHb Oe3paboruiiel. DyHKIHMH JCHET: Mepa
CTOUMOCTH, CPEICTBO OOpalleHus, CpPeACTBO cOepekeHus. Buabl neHer. 3akoH JEHEKHOTO
oOpaiuenus. Ilpennoxxenue nener. Jlenexxnole arperarbl. Cpoc Ha €HbIU. [I€HEXKHBII PHIHOK.
PaBHOBecue Ha IEHEKHOM pPhIHKE.
4. Komnerennuu, popmupyemsblie B pe3yJibTaTe 0CBOCHHUS AUCHUIIMHBI

o CHOCOOHOCTh HCIIONIb30BaTh OCHOBBI IKOHOMHYECKMX 3HAHMM B pPa3MUYHBIX cdepax
xu3HenesrensHoctu (OK-3);
o CHOCOOHOCTh  MCIONB30BaTh OCHOBBI IPABOBBIX 3HAaHUW B pa3MYHBIX cdepax

xusnenestensaoctu (OK-4).
5. InanupyeMsble pe3yJbTaThbl 00y4eHHS
B pe3ynbraTe 0OCBOCHUS NUCIUILTHHBI CTYICHT HO0JIZKEH:

3HaAMb:

o OCHOBHBIE KATETOPHH U TIOHITHS YKOHOMHKH;

ymembp:

o UCIOJIb30BaTh ~ OCHOBHbBIE  IIOJIOKEHUS M METOJIbl  SKOHOMHYECKOH  HayKu
B IPO(heCCHOHATIBHOM 1€ TEIbHOCTH;

enademp:

o KyJbTYpOH  MBIIUICHUS, CHOCOOHOCTBIO K BOCHPHUATHIO, aHaIu3y, OOOOLICHHIO

nH(OpMaIK, TOCTAHOBKE 1€JI€H 1 BRIOOPY MyTEH €€ TOCTHKECHUSI.
6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

2 3a4eTHbIC eAUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas artecTanus — 3a4et (2 cem.).

Heopranuueckasi xummsi

1. MecTo 1McuMniuHbI (MOAYJIf1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

Hucuunnuna «Heopranudeckas XuMus» BXOOUT B 0Oa3oByro 4yacTh Osoka bl
«lncuumumHel (MOIyNN)» Kak obs3arenbHas auciuruuHa b1.5.05.

2. llenb ocBOCHUsI AUCHHUILINHBI:

. dopmMupoBaHHE Yy CTYACHTOB XMMHUYECKOIO MHPOBO33DEHHUS, OBIAJCHUE HUMHU
TEOPETUYECKUMH OCHOBAMHM HEOPraHMYECKONM XUMHUU M MPHOOpeTeHHne HE0OXOAUMOTIo
MUHMMYMa XMMHYECKHX 3HAaHUN U HaBBIKOB PaOOTHI C BEIIECTBOM.

TeopeTnueckre acnekTbl, B OCHOBHOM, paccMaTpuBaroTcs Ha 0aze kypca «Dusnueckas
XUMHUS: BBEJIEHUE», U3y4aeMOro CTYIACHTAMU B IIEPBOM CEMECTPE, MOITOMY pas3zaeibl «OCHOBBI
XUMHUYECKOH TEepMOAMHAMUKHN», «CKOpOCTb XUMHUYECKOW peakuun», «CTpoeHHe aromay,
«OCHOBHBIE THIIBI XUMHUYECKOW CBSI3W» PAaCCMAaTPUBAIOTCS HA INEPBBIX JIEKIIMOHHBIX 3aHATUAX
KPAaTKO U IT03KEe AETAIU3UPYIOTCS IPU U3YUYEHUH XUMUHU JIEMEHTOB.

3. Kparkoe comepxanue I1CHUNIITHHBI
BBeneHue B HEOPraHM4eCKY0 XUMHIO
XrMHs Kak CUCTEMa 3HaHWM O BELIeCTBaX M WX MNpeBpalieHusx. lIpeamer m 3amaum XuMHM.
Heoprannueckass XuMHsi Kak OJHAa M3 OCHOBHBIX COCTaBIIIOIIMX XUMHUYECKOM Hayku. Teopus
U JKCIepUMEHT B XuUMuHU. OCHOBHBIE 3Tanbl pa3BUTHS XUMHH. COBPEMEHHOE COCTOSHUE
HEOpPraHMYEeCKO XUMUH, ee TPOoOJIeMbl U 3HAUYEHHUE JIJISl pa3BUTHSI IPOU3BOJICTBA.
HomeHkJiaTypa HeOPraHu4ecKMX COeIUHEHNH
HUcropus paszeutusa. Hammonanenele komuccun HWIOIIAK w  co3manme npaBWIIBHOU
CHUCTEMaTH3MPOBAHHOM HOMEHKNATypbl. Tpu Tuma mpaBuil. XHUMHYECKHH  an(aBuT.
Homenknarypa OMHapHBIX COEIMHEHUH, KUCIOPOICOAEPKALUX KUCIOT U COJieH, KOMITJIEKCHBIX
COEIMHEHUN.

TeopeTuvyecKkue 0CHOBbI



OCHOBBl XMMHYECKOM TEPMOJMHAMUKHU. 1A W 2H 3aKOHBI, CUCTEMa, BHYTPEHHSS SHEPrus
SHTAJIBIINA, SHTPONHS, paBHOBecue. PacTBopbl, (hazoBble paBHOBecus, npasuio ¢a3 ['ubdoca.
OCHOBHBIE MOHSATHS O KUCIOTHO-OCHOBHOM paBHOBECHU. OKHCIHUTEIBbHO-BOCCTAHOBUTEIIbHBIC
peakuuu. ONeKTpoAHbld noTeHnuan. OcHOBHBIE (OPMBI TNPEICTABICHHUS CTaHIAPTHBIX
ANEKTPOAHBIX MOTEHIMANIOB: TaOIUIIbI, Tuarpammel Jlatumepa, quarpammsl @pocra. YpaBHeHHE
Hepncra. Dnexrponus.

CKOpOCTh XUMHUUYECKOHN peakiuu. DHEPrusi akTUBALIUH.

Crpoenue atoma. BomHoBas (yHKIMS, KBaHTOBbIE uucia. ATOMHbBIE opOuTanu. [IpuHiun
[Taynu. X¥UMUYECKUI 2JIEMEHT.

Ilepnonnueckuin 3akoH u Ilepuommueckas cucrema sineMmeHtoB JI.MI.  Menneneesa.
Hcropuueckne  npeanocbuiku — OoTkpbiTua  llepuogmueckoro  3akona.  IIpuopurer
HO.. Mengeneea. CoBpemennas (opmynupoBka Ilepuomudeckoro 3akoHa H €O
uHTepnpetanus. [lopsaok 3an0JHEHUS] aTOMHBIX 3JI€KTPOHHBIX OpOUTallell — OCHOBA CTPYKTYPhI
[lepuonnueckoii cucrembl. Ctpykrypa llepronnyeckoit cuctemMbl. 3aKOHOMEPHOCTH U3MEHEHUS
dbyHIaMeHTalIbHBIX CBOIMCTB aromoB. fIBienue nonspuszanuu. [Ipasuna @asnca. JluaronansHoe
CXO0/CTBO 31eMeHTOB B Ilepuoanueckoii cucreme. Ilepuoanueckuit 3akon .M. MenneneeBa kak
OCHOBa pAa3BUTUS HEOPraHMYECKOW XuMHH, ero ¢uiocodckoe 3HaueHue. I[lepcrekTuBsl
pa3Butus [lepuonuueckon CUCTEMBI.

OCHOBHBIE THUIIBI XUMUYECKON CBsi3u. OCHOBHBIE IMOHATHS O METOJAX BAJICHTHBIX CBS3EH
¥ MOJICKYJIIPHBIX OpOHTaJICH.

KommiekcHbie (koopanHanmoHubie) coenunenus. OcHoBHbIE TIOHATUA. A. BepHep — co3natens
MEPBOM TEOPUM CTPOCHHSI KOMIUIEKCHBIX COCAMHEHHU. M30MeEpHUs KOMIUIEKCHBIX COEAUHEHHI.
CrpoeHune KOMIUIEKCHBIX CoeIMHEHUM. CTPOEHHE KOMIUIEKCHBIX COEAMHEHUH ¢ MO3ULIMA MEeTOa
BAJEHTHBIX CBsi3ed. HH3KOCIMHOBBIE M BBICOKOCIMHOBBIE KOMIUIEKCHl. ['MOpuau3zanus
opOuTanei HeHTpaIbHOro aromMa mpu 00pa3oBaHUM KOMILIEKCOB. OCHOBHBIE MOJIOKEHUS TEOPUU
kpuctasmueckoro noss  (TKII). MHcnone3oBanume TKII ans  oObsicHEHHS MarHUTHBIX
U CHEKTPaJbHBIX CBOMCTB KOMIUIEKCOB. CHEKTPOXMMHUYECKUH psii JUTaHAO0B. OHEpPrus
CTaOUIIN3alUU KPUCTAIIMYECKUM TI0JIEM U €€ BIUSHUE Ha CBOMCTBA KOMIUIEKCHBIX COEAMHEHUH.
[TpencraBnenne o teopuum mnons JsurangoB (TILI). CpaBHeHue BO3MOXKHOCTEH MeTona
BaJICHTHBIX CBS3€H, TEOPUM KPUCTAJUIMUECKOTO IOJSI U TEOPUU MOJS JUTaHJOB B OINKCAHUU
CTPOEHMS KOMIUIEKCHBIX COEIMHEHUM.

TepMoguHaMuyeckass 1 KUHETUYECKass YCTOWYMBOCTh KOMIUIEKCHBIX COeIMHEHUH. KOHCTaHThI
ycroiunBocTu. OCHOBHBIE TUIIBI peakuuii ¢ yaactueM KC.

KonnencupoBannoe coctosiHue BemiectBa. OCHOBHBIE TMOHSTHS KPUCTALUIOXUMHUHU. OCHOBHBIC
TUTBl KPUCTAUTMYECKUX CTPYKTYp MPOCTHIX BemiecTB. [Ipocreiiime CTpyKTYpbl OHMHApPHBIX
coeIMHEHNI 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB TBEP/BIX BEILECTB C HOHHBIM TUIIOM CBSI3H.
BBeneHnne B 3IEKTPOHHOE CTPOEHHE KPUCTAUIOB (30HHas Mojenb). I[loHATHS o 30HAX:
BaJEHTHOM,  MPOBOJMMOCTH W  3alpelleHHOH.  DIeKTpoNnpoBOJHOCTh.  MeTtamisl,
MOJIYIPOBOJIHUKH, AUDJIEKTPUKU. MonekyisapHble kpuctamibl. Kiactepel. YibTpagucnepcHbie
CUCTeMbI, HaHOYacTULbl. CTeKI1000pa3HOe COCTOSHUE.

XuMus 3J1eMEHTOB

XuMHSA HellepexXoAHbIX 3JIeMeHTOB

Booopoo

OO6mas xapaktepuctuka (00mas XapakKTepUCTUKA dJIEMEHTA FIIA TPYIIIBI 3JIEMEHTOB BKJIIOUYAET:
nojoxenue B Ilepuoguueckoil cucreme, 3J1€KTPOHHbIE KOH(GUIypalMu aTOMOB, MOJIEKYJ HIIU
MOHOB, PaJNyChl aTOMOB M MOHOB, 3JIEKTPOOTPULIATEIbHOCTD, OTEHIIMAT HOHU3AIUH, CPOJICTBO
K 2JIEKTPOHY, CTEIIEHU OKHMCIIEHUS, 3aKOHOMEPHOCTH MU3MEHEHMS dTUX XapaKTEPUCTHUK B IPyIIE
AIIEMEHTOB, XapaKTep XUMHYECKHX CBS3€H B COETUHEHUSX, OCHOBHBIE CHIPHEBBIE MCTOYHUKH,
CHOCOOBI MOJTYYEeHHUsI, 00JIACTH TPUMEHEHHUS, U30TOTIbI).

[Ipobnema pa3memenus Bojgopona B Ilepumonmyeckoir cucreme. M3otomel Bogopona.
ATOMapHbIi M MOJEKYIApHBIH Bomopona. CrocoObl akTHBALMKM MOJEKYJISPHOTO BOJIOPOJA.
BasientHblie coctosinus Bogoposa. Mon H 1 Gpopmbl €ro cymecTBoBaHus B KOHICHCHPOBAHHBIX



cpenax. [Iporonnsie kucaotel. O0mIast XapakTepUCTUKa, KiacCupuKanus, cuia kuciaot. ['uapun-
noH. Knaccudukarus, cBoiicTBa, IpUMEeHEHUE TUAPUIOB. [ MAPUIHBIC KOMILIECKCHI.

T'anozenwt

OO01as XxapakTepUCTHKA.

[IpocTeie BemiecTBa: XapakTep XHUMHUYECKOM CBSA3M, XMUMHUYECKHE CBOMCTBAa, W3MEHEHHUE
OKUCITUTEIbHON AaKTUBHOCTH, METOJbl IMOJYYEHHUs B JIA0OPATOPUUM UM MPOMBIIUICHHOCTH,
npUMeHeHue. BiusHue u3aMeHeHus] MeKMOJIEKYIISIPHOTO B3aUMOJCHCTBHS MO psiay GTop — Uon
Ha arperaTHOE COCTOSIHHE TaJoOreHOB. [ almoreHoBOAOpOAbI, MX (U3NYECKHE U XHUMHYECKHE
CBOMCTBA, cr1ocoObl monyuenus. Mamenenne B psagy HF—HI nmpounocTy u tuma cBsi3u BOAOpOa —
rajoreH, TePMUYECKONW YCTOMYMBOCTH M BOCCTAHOBMUTEIIBHBIX CBOWMCTB TIaJIOr€HOBOAOPOJIOB.
["anoreHoBOOpOIHBIE KUCTOTHI. V3MEHEeHHEe CHUIIbl TaJOr€HOBOJOPOIHBIX KUCIOT B psiny HF-
HI. ConsiHast kuciaoTa Kak 0/1Ha U3 BaKHEHIINX MUHEPAJIbHBIX KUCIIOT, €€ CBOMCTBA, IIOJyUYEHUE
u npuMmeHneHnue. [lnaBukoBas KHCIOTa, OCOOCHHOCTH €€ CTPOCHHs, NpuMeHeHHue. TexHuka
Oe3omacHOCTH Tpu padore ¢ (ropoBomoposoM U ero pactBopamu. [amoreHuapl. OOmas
XapaKTepUCTHKa, Kiaccudukanusi, cBoiicTBa. CTeXMOMETpHs, HOMEHKJIATypa, CTpPOCHHUE
W pEaklIMOHHAas CIOCOOHOCTh  KHUCJIOPOAHBIX  COCIMHEHHH  TaloreHoB. Bropuunas
NEePUOAUYHOCT B HM3MEHEHHUH YCTOMYMBOCTH KHUCJIOPOIHBIX COCOMHEHHWH TaJOreHOB.
PacTtBOpuMOCTh ramoreHoB B BOJI€ M IIEIOYAX, YCJIOBHUS CMEIICHUS paBHOBecHs. BaxHeiine
KHUCIIOPOJIHBIE COCAMHEHMS: OKCHJIbI, KHUCIOTBI, COJM, HX CBOWCTBA U MpPHUMEHEHUE.
Kucnoponnsie coennnenus ¢ropa.

Kucnopoo

OO6mas xapakrepuctuka. Ponb kuciopona B NpOTEKaHUM OWOJOTHYECKUX M MHHEPATbHBIX
npoueccoB Ha 3emiie. Ctpoenue monekynbl Oz ¢ mo3unuii MeronoB BC u MO. [lapamarnetusm
MonekysspHoro kucrnopopa. Ctpoenme monoB Ozf, Oz m 0% (merox MO). Amnorpomus.
CpaBHeHUE CBOWCTB KHCIOPO/Ia U 030HA.

Baxneiimue coegunenus kucinopoga. Knaccudukanus OKCHUAOB MO TUIYy XMMHUYECKOW CBSI3U
U KHCJIOTHO-OCHOBHBIM cBoOWcTBaM. OKCHIBI HMOHHBIC, KOBAJIECHTHBIE M C IMPOMEKYTOUYHBIM
TUNIOM CBsI3U. OKCH/BI KHUCJIOTHBIE, OCHOBHBIE, aM(OTepHbIe, HecosieoOpasyroue. OKCuabl
HJIEMEHTOB-METAJIJIOB C MEPEMEHHOH CTeNneHblo OKMCIeHHs. Boma: 0cOOEHHOCTH CTpOCHMS,
cBOMcCTBa, nuarpamma ¢a3oBbIX paBHOBecuid. ['mapatel m kiaTtpartel. [lepokcua Bomopona:
CTpOEHHE MOJIEKYNbI, CBOICTBa, cmocoObl TmonydeHus. [lepoKcHabl U CYNepOKCHUBI.
ITepOKCOKHCIIOTHI M UX COJIU: CTPOEHHE, MOJIy4eHUE, CBOMCTBA.

Iloozpynna cepot

OO0m1as XxapakTepucTUKa.

Cepa. CBolicTBa 3leMEHTapHOU CEpbl. AJIJIOTPONUS, LENOYEUHbIE U LUKINYECKUE CTPYKTYPBHI.
CepoBogopon u cyiabdansl, cyabhubl, moaucyiabGuasl. CTEXHOMETPUS KUCIOPOIHBIX KHUCIOT
cepbl U ee popManbHble cTeneHn okuciaeHus B HuX. Oxcua cepol (1V), cepuucras kucnora u ee
COJIU, CTpOE€Hue, CBoWcTBa, momydeHue. Cynb(oKCWiIoBass W JUTHOHUCTAs KHUCIOTHI
JluTroHOBas U MOTUTHOHOBBIE KUCIOTHI U uX coiu. Okcun cepsl (VI), cepras kucnora, oneym,
commi. OCHOBHBIE NPUHIIMIBI TPOU3BOACTBA CEPHOM KHUCIOTBI U €€ pOJIb B XUMHUUYECKOU
OPOMBINUICHHOCTH.  [lupocepHass kucinota u  nupocyinbdarel. TuocepHas  KUCIOTa
u tHocyibdatel. [lepokcocepHble KUCIOTH U mepcyabdaThl. ['aJoreHuapl 1 OKCOralor€HU/IbI.
['eHeTnyeckue B3aMMOCBS3HM, TMPUYUHBI MHOTOOOpasuss M peaklUOHHas CIHOCOOHOCTh
KHCJIOPOJIHBIX COETUHEHHH CepBhl.

Cenen u temnyp. CBoiiCTBa NMpOCTHIX BEIIECTB. bUHapHBIE BOJIOPOJHBIE COECIUHEHMS CEJeHa
u Tesutypa. CeneHuabl U TeJUTYPUIbl, UX POJIb B IOJYIIPOBOJHUKOBOM TEXHHKE.

ComnocraBneHue CTPOEHU, TEPMOJIMHAMHYECKUX XapaKTePUCTHK, TEPMHUUYECKOM
¥ OKHCIIHTEIIHFHO-BOCCTAHOBUTENBHOH ycToiunBocTd H20, HoS, HoSe, HoTe, a Takxke kucinoTHO-
OCHOBHBIX CBOWCTB BOJHBIX PaCTBOPOB ATHX coeAMHEeHUN. [IpaBuiia TeXHUKU O€30MaCHOCTH TPU
paboTe ¢ OMHAPHBIMH BOJIOPOJHBIMH COCIWHEHUSMH CEphl, celieHa, Teurypa. CormocTaBieHne
CBOMCTB M CTPOEHHUS BAXKHEMIIMX KHUCIOPOJIHBIX COEIMHEHUW Cepbl, CelleHa U TeJIypa.



[IposiBiieHME BTOPUYHON MEPUOJUYHOCTH B CBOMCTBAX KHUCIOPOIHBIX COCAUHEHHI MOJATPYIIIbI
CepBHl.

Iloozpynna azoma

OO01as xapakTepUCTHKA.

A3zot. Ctpoenue mosekynbl Nz ¢ mosunmii metogoB BC m MO. YHukanbHble (pu3nyeckue
U XUMHUYECKHE CBOMCTBA MOJICKYJISIPHOTO a30Ta. DHEPrus TPOWHOM, ABOMHOM M OAMHAPHOMU
CBs3M a30T — a3oT. llomyuenue a3ora B jabopaTopuM W MPOMBIIUIEHHOCTH. [Ipumenenue
MoJeKyJsipHoro a3ota. CoeAMHEHHs a30Ta C BOJAOPOAOM (aMMHUAK, TUAPA3UH, TUAPOKCHIAMHUH,
a3u]l BOJIOPO/A): CTPOCHHE, CBOMCTBA, MOTyYeHHe, MpUMeHeHne. OU3NKO-XUMUYECKUE YCIOBUS
NPOMBIIIICHHOTO CHHTe3a aMMuaka. CpaBHEHHWE KHCIOTHO-OCHOBHBIX M OKHUCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB aMMuaka, TUApa3vHa M TuapokcuiamuHa. HuTpunel ¢ MOHHOMN
¥ KOBQJICHTHOM CBSI3bI0, METAIIONO100HBIE HUTPUABL. CTEXHOMETPHUS M HOMEHKIIATypa OKCUIOB
U KUCJIOPOJIHBIX KUCIOT a3oTa. J[uarpaMMa OKHCIMTEIbHBIX MOTEHIMAIOB COSAMHEHHM a30Ta
B KKcJIod U mienouHoi cpenax. Oxcuanl azota (1), (11), (1), (1V), (V), a3oTHOBaTHCTast KUCIIOTA
U TUIOHUTPUTHI, A30THCTas KUCJIOTAa W HUTPHUTHI, a30THAs KHUCIOTa U HUTPAThl: CTPOCHHE,
nojgy4yeHue, cBoiictBa. (COIMOCTaBICHHWE YCTOMYMBOCTH, KHCJIOTHBIX UM  OKUCIHTEIBHO-
BOCCTaHOBUTENBHBIX CBOUCTB BOAHBIX pacTBOpoB HNO2 u HNOs. Tepmuueckas ycTOWYHMBOCTD
HUTpATOB. TepMOIMHAMUKA M KHHETHKA BOCCTAHOBIICHHUS a30THOM KUCIIOTHI. MIOHBI HUTPO30OHUS
U HUTPOHHMS. ['aloreHu bl U OKCOTaIOreHU bl a30Ta.

®ochop. Ocobernoctu xumun docdopa. Amtorpornnsie Moaudukammu docdopa: yCIoBHUS
CTaOMJIBHOCTH, CTpOCHHUE, (U3MYECKHe M XHMH4Yeckue cBoiictBa. Dochun, dhochumpl, comu
docdonus. Kucimoponusie coemuuenust gochopa. CormocraBieHne WX CTPOCHHUS M CBOWCTB
C aHaNorM4yHbIMU coequHeHusMH azota. Oxcuasl ¢docdopa () u (V). Dochopucras
u runodochopucTast KUCIOTHI: CTPOCHUE, MOTYyYSHNUE, CBOWCTBA, TAYTOMEPHBIC MPEBPALICHHUS,
comu. Optodochoprnas u runodochopHas KHUCIOTHL: CTpoeHHue, cBorcTBa. Docdarsl:
pPacTBOPUMOCTh, THAPOJIH3, TEPMUYECKas YCTOWYMBOCTH, MpOIEcCh KOoHIAeHcauuu. CTpoeHue
KOHJIeHCHpOBaHHBIX (ocharo, mommudocdarer u mnoaumeradocdarsl. Idupsl  dochopHOi
KHUCJIOTBI U UX poiib B Ouonoruueckux mnpomeccax. Cynbouasl ¢ocdopa. TuodocdopHsie
KUCTOTHI. ["anoreHu s U okcoramoreHuas! hocdopa.

Mpibsk, cyppMa, BUCMYT. CBoiicTBa 3yeMeHTOB. AsutoTponus. COeqUHEHHs] ¢ METajlulaMu.
Bonoponusie coemunenus. ComocTaBlieHHE CTPOCHHS, XapakTepa XHUMHUYECKOW CBsI3H,
TEPMOIUHAMHYCCKHUX XapaKTePUCTHK, KHCIIOTHO-OCHOBHBIX u OKHCITUTEIHHO-
BOCCTAaHOBUTENBHBIX CBOMCTB BOJOPOIHBIX coenuHeHMH aneMenToB VA rpymnmsl. Kucnopoaasie
COCIMHEHUS 3JEMEHTOB TOJTPYIIBl MBIIbAKA. 3aKOHOMEPHOCTH HM3MEHEHHUS! OKHCIIUTEIBHO-
BOCCTaHOBUTENBHBIX cBOWCTB B VA rpynmne. Cynbduasl u THOCONIHM. ['aloreHupl 3J€MEHTOB
MOITPYTIITBI MBIITBSIKA.

Iloozpynna yznepooa

O6mass  xapaktepuctuka. (OCOOCHHOCTH  SJIEKTPOHHOTO CTPOEHHUsS aromMa  yriepoja.
MHoroo6pasue opraHu4ecKiX U HEOPraHUYECKNX COeTMHEHUH yriepoa.

@opMBl  HAXOXKACHHUS yriiepoAa B Tpupone. AJUIOTpomHs: anmas, rpaduT, KapOHWH.
HckycctBennble  anMaszbl.  @Dymnepensl.  Kpucrammmyeckas  CTpykTypa,  Gu3HUeCcKue
U XMMHUYECKHEe CBOWMCTBA alMa3a U rpadura. Baxkuelmme kapOuIpl, MX KiacCu(UKAIUS TI0 THITY
XUMHUYECKOH cBsizu. llpuMeHeHune KapOWUIOB B KayecTBE TYTOIUIABKUX, IKAPOCTOMKHX
U BBICOKOTBEPIBIX MAaTEpUANOB. YTIIEBOMOPOIbL. M3MeHeHHe NpPOYHOCTH CBSI3U YIJIEPOJ-
YIJIEpoA B psy YIIIEBOAOPOJOB C OJMHAPHOM, ABOWHOM M TpoHHOW cBsA3bto. Karenanws,
ee ocmabnenue B psaagy C — Si — Ge. Coeaunenus yriiepoaa ¢ kuciopogoM. OKcua yriepoja:
AJIEKTPOHHOE CTPOEHUE MOJIEKYIIbI, cBoicTBa. KapOoHMibl: cocTaB M cTpoeHue. MypaBbuHas
kucinoTa. JImokcua yrieposa, yrojibHasi KUCIOTa, KapOOHATHI, IEPOKCOKAPOOHATHI: TOydeHHE,
cTpoeHue, cBoiictBa. IllaBenmeBas kuciora. l'anoreHuabl W OKCOTAJOTEHHJBI  YIIEpoja.
CoenuHeHHs, COMEpKAIUE CBSI3b YIIIEPOA-a30T: CTPOCHUE, IMONyueHHe, cBoiicTBa. KapOammn
U THOKapOamua, kapOaMuHOBas KucioTra. [{uaHuCThId BOAOPOJ, OWHApHBIE U KOMIUIEKCHBIC
nuranuael. Jlunuwan. [{nanoBas kuciora, nua”atsl. ['pemyuas kuciora u ee conu. M3omepus



n Ttayromepus. CoeauHeHUs, COAEp)KAIUE CBA3b YIJIEPOA-Cepa: CTPOCHHE, IOJy4YEHHE,
CBOMCTBA.

Kpemunii. Posb coeamHeHuii KpeMHHS B MOCTPOCHHUM 3e€MHON KOpbl. OCOOCHHOCTH MPHUPOIBI
XUMUYECKUX CBsi3ed B coeAMHEHUsX KpeMHus. CuiaHbl: CTPOCHHE, IOJy4YyeHUe, CBOMCTBA,
npuMeHeHue. Paznnuus B TEpMUYECKOM YCTOMYMBOCTH YIIE€BOAOPOAOB U CUIaHOB. CUIMIUIBL.
CoenuHeHns KpeMHHUsi ¢ TajoreHamu. KpemHe)TOpHUCTOBOAOpOAHAS KHCIOTa U €€ COJIH.
Kapbun, cynbdun, nutpun kpemuus. Oxcuabl kpemuus. Kpucrammmueckue MoaudpuKanuu
nuokcuna kpemHus. KpemHueBble KuCHOThl. CHIIMKaThl TPUPOJHBIE M HCKYCCTBEHHBIE.
CoBpeMeHHbIE TIPEACTABICHUS O CTPOCHUM CHIMKATOB. CTPYKTYpbhl OCTPOBHBIE, LIEMIOYEUYHBIE,
JIEHTOYHbIE, CJIOUCTHIE U KapKacHble. AmtoMocuInKathl. Lleonntel. CHIIOKCAHBI U CUIIMKOHBI.
OOmass xapakTepuCTHKa XWMUU TepMaHusi, OJIOBa, CBUHIIA; CPaBHEHHE C XMUMHEH KpEMHUS.
OneMeHTbl B CBOOOJHOM COCTOSIHMM, aJUIOTPONMS, XMMHUYECKHE CBoilcTBa. ['epmaHuii kak
BAKHEUIIMKA MaTepHall C IOJYINPOBOJHUKOBBIMM CBOWCTBaMH. BoOJIOpOJHBIE COEAMHEHUSI.
["anorenuapl: cTpoeHUe, MOJlydeHue, cBoicTBa. I'nmaponus rajsoreHu10B. OKCUABI U KUCIIOTHI.
['epmanarbl, craHHaThl M IUEOMOatel. CynbGuabl M THOCOIU. MeTamioopraHuyecKue
npousBojanbie. Coneodpaszubie coequnenus I(1V). Axsaumonsr Sn(Il) u Pb(Il). T'maponus
U TOJIMMEpU3alusl akBa-MOHOB. (OKHUCIHUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA COEAMHEHUU
0JI0OBa U CBUHIIA.

Iloozpynna oopa

O6mas xapakrepuctrka. OCOOCHHOCTH XUMUU O0pa.

CaoiicTtBa anmeMeHTapHoro 6opa. CoeauHenus Oopa ¢ MeTallaMd. JJNEKTPOHOIE(UIIUTHBIC
MOJIEKYJIBl. BOpOBOOPOIBI: CTPOCHHE, TUIBI XMMHYECKHUX CBSI3€H, XUMHUYECKHE CBOMCTBA.
boporunpua-non. bopazotHeie coenunenus (6opason, 6opa3aH, 60pa3eH, OOpa3uH): CTPOCHHUE,
noiy4yeHnue, cBoiictBa. Kapoun u murpun Oopa. I'amoreHuasl 6opa: CTEXHOMETpHS, CTPOSHHE,
crioco6bl nonyyenus. Kucnoponnele coenunenus 6opa. bopubriii anruapua. bopHbie KHCIOTHI
1 OOpaThl: CTPOCHUE, CIIOCOOBI MOTyUeHHsI, CBOMCTBA. DPUPHI OOPHOM KUCIOTHI. J{naroHampHOe
CXOJICTBO CBOMCTB coeiMHEHU Oopa u kpeMHus. [IpuMenenue coeauHenuii 6opa.

AmoMUHUYM, TauMi, WHAWW, Taauid. Poib  aqiOMOCHMIMKATOB B HEXHBOW MPUPOJE.
[Ipoun3BoaCTBO MeTaIMUecKOro antoMuHus. CrijiaBbl aIFOMUHUS, UX IPUMEHEHHE. XUMUYECKUE
cBoicTBa »dneMeHTOB. Crenuduka CBOWCTB COCIWHEHWM Tallusl, WHIUS, TaJUMs Kak
TIOCTIIEPEXOIHBIX SJIEMEHTOB-METAIIOB. XUMHs BOAHEIX pacTBopoB M>*: ruponus akBanoHOB,
OCHOBHBIE COJIM, THUIAPOKCHIBI M UX aMm@orepHOcTh. «CTapeHue» THUIPOKCHIIOB 3a CueT
MPOLIECCOB OJISIUU U OKcoisiuuu. Conu, TBOMHBIE CONM U KOMIUIEKCHBbIE coelnHeHus. KBaciibl.
Okcuipl, CMEIIaHHbIe OKCHBI, IIMUHEH. ['amoreHuasl U Tuapuasl. 3sMeHeHne ycTonuyuBOCTH
COEIMHEHUH, COAEPKAIUX TaJUIMM, MHIUNA, TaJUIMKA B cTeneHsx okucineHusd +3 u +1. CxonctBo
coenmuuennit TI(l) ¢ coemuuenusmu Rb u Ag(l). [IpumeHeHHe COCTUHEHWI TaUTHsl, WHIWS,
TaJUIMsl B TOJYIPOBOJHUKOBOM TEXHMKE. ApPCEHHM] TaUIMsl KaKk OCHOBAa HOBOI'O IOKOJICHHS
MOJIYTIPOBOJHUKOB. TOKCUYHOCTD TaJIJIHS.

bepunnuii, maznuii, wienounoszemenbHbvie 31emMeHmbl

O6mas xapakrepuctuka. OCOOEHHOCTH XUMHH OCPUILIUSL.

XUMUYECKHUE CBOMCTBA MeETaLIMYecKoro Oepwuius. BaxHelmne COeIUHEHUS: OKCH,
TUAPOKCHUA, OepuiuiaThl. AKBaOH Oepuiuinsd, ero rupoian3. Coyu, KOMIUIEKCHbIE CO€AMHEHHUS.
TOKCMYHOCTh OCpUIUIMS W €ro COeAMHEHWW. MarHwii, KajubIuii, CTpOHIW, Oapuii, pamuii.
XuMudeckue cBoMCTBa MeTayuioB. CBOWMCTBA M CMOCOOBI MOTyYEHUS OWMHAPHBIX COCIMHECHUM.
AKBamOHBI METAUIOB M HX COJNU. VI3MEHEeHHWe TEepMHUYECKON YyCTOMYMBOCTH KapOOHATOB,
cynb(aToB, HUTPATOB B psAny Kambluid — Oapuit. [IpuumHB M 3aKOHOMEPHOCTH HW3MEHEHUS
pPacTBOPUMOCTH COJIeH IIEJIOYHO3EMENbHBIX MeTaioB. KommuiekcooOpasyromas crnocoOHOCTh
nonoB 11133. TokcuuHOCTh coeaMHeHHit 6apus. OMacHOCTh PaAMOAKTHBHOTO 3apaKeHHs “OSf.
Il]enounvie 3nemenmal

O6mas xapakrepuctuka. OCOOEHHOCTH XUMHH JIUTHSA.

[Tony4yeHue mIENOYHBIX FIEMEHTOB U3 MPUPOJHOTO ChIpbsi. XMMUYECKUE CBOWCTBA METAJIOB.
B3aumoneiictBue ¢ KUIKMM aMMHakoM. Peaknuu ¢ KHCIOPOAOM: OKCHIbI, TEPOKCHUIBI,



CYTIEPOKCH/IbI, O30HU[IbI. V3MeHeHHe cocTaBa M TEPMUYECKOM YCTOMYMBOCTH KHCIOPOIHBIX
COCIMHECHUN B TIpyNIE IIEJIOYHBIX 3IEMEHTOB. Peakmuu ¢ azorom u Boxoponaom. Peaxnuum
¢ Kucnoramu u cnupramu. ['uapokcussl. [lonydyenue, crpoenue, CBOCTBa, MPUMEHEHUE €AKOTO
HaTpa M €IKOro Kaiau. AKBaWOHBI HIeNOYHbIX MeTauioB. Cosn. KommiekcHble COEIMHEHUS.
JlnaroHajibHOE CXOJICTBO CBOMCTB COCTUHEHUI TUTHS U MarHUsl.

Huepmnuwie 2azol

OO61as xapakTepuCTHKA.

OcoOeHHOCTH  3JIEKTPOHHOTO CTPOEHUS aTOMOB MHEPTHBIX ra3oB. HeycroilunBocTh
JBYXaTOMHBIX MOJIEKYJl HMHEPTHbIX ra3oB. dusznueckue M XuUMHUYecKkHe cBoiicTBa. Vcropus
OTKpBITHSI COEIMHEHUN MHEpTHBhIX ra3zoB. KnartpaTel. dTOpuIbl, KOMIUIEKCHBIE COEIMHEHUS.
Kucnoponubsie coeaunenus. OKHCIUTENbHBIE CBOWCTBA (DTOPUIHBIX U KHUCIOPOIHBIX
coeauHeHuil. OCOOEHHOCTH XMMHUYECKON CBSI3U B COCIMHEHHSIX MHEPTHBIX ra3oB. [Ipumenenue
WHEPTHBIX T'a30B.

XHMMHSA NepexXoAHbIX 3J1IeMEHTOB

OO0miass xapakTepUCTHKA TMEPEeXOJHBIX DJJIEMEHTOB. OJEKTPOHHbIE KOH(UIypaluu aTOMOB
u uoHoB. llonoxenue B Ilepuoamueckoit cucreme. Knaccuduxamus. OOmume cBoiicTBa
MEPEXO/IHBIX JIIEMEHTOB.

Keneszo, kobanvm, Hukenb

OO61mas xapakTepuCTHKa 3JIEMEHTOB TPHAJIbI JKene3a.

[Tony4yenue, ¢u3nyueckne W XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE METaUIOB. BayleHTHbBIE
COCTOSTHUSI DJIEMEHTOB TpHaJbl keie3a. M3MeHeHHne YCTOMYMBOCTH COEIWHEHUN C HU3IIUMU
U BBICHIMMH CTeNeHsIMH OKucieHus B psgay Fe—Ni. OcHOBHBIC KJIacChl COCJAMHCHUMN: OKCHIIBI,
TUAPOKCUJBI, COJIU, KOMIUIEKCHbIe coenuHeHus. CoIlocTaBleHHe KUCIOTHO-OCHOBHBIX
U OKHCJIHMTEIIbHO-BOCCTAaHOBUTEIbHBIX cBoWCTB coemuuenuit Fe (1), (II1), (VI). Bnusaue
KOMIUIEKCOOOpa30BaHUsl Ha OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE TMPOIECCHl B PacTBOpax,
conepxamux Fe(ll) u Fe(lll). CpaBHeHMe yCTOWYHMBOCTH KOMITJICKCHBIX COCIHMHEHUN KOOabTa
(1) u (). YcnoBus cradbmnumzammu Co(lll). Kapoouwsl, HuTposocoeaunenus. depporeH.
CpaBHuTeNbHAs XapaKTEepUCTUKa XHUMHM JKene3a, KoOainbTa W HuKensd. Ponp kenesa
B Ouosiornveckux npoueccax. [IpuMeHneHne coefMHEHU TpHabl XKesesa.

Ilhamunoegvie 31emenmul

OOmast xapakTepuCTHKa. Poib OTEUECTBEHHBIX YUYEHBIX B H3YYEHUM XHMUHU IUIATHUHOBBIX
aneMeHToB. Du3nyeckue M XHUMHYECKHE CBOMCTBA, NPUMEHEHHE IIJIaATUHOBBIX METaJUIOB.
Crioco0b! mepeBojia UX B pacTBOp. 3aKOHOMEPHOCTH B M3MEHEHNUHU YCTOMUMBOCTH XapaKTEPHBIX
CTENEHEW OKUCJIEHHS B COEAUHEHMSX IUIaTUHOBBIX JJIEMEHTOB. [ alloreHuzpl, OKCHUBI,
THJIPAaTUPOBAHHBIE OKCH[bI, KOMIUIEKCHl. 3HAYEHHE KOMIUIEKCHBIX COEJUHEHUH B XUMHHU
IUTATUHOBBIX 3J€MEHTOB. VIHEPTHOCTh KOMILJIEKCOB IJIATHHBI, 3((deKT TpaHcBIusHUsA YepHsena.
OTnuuuTenbHble OCOOGHHOCTHM XHMHMU OTAETbHBIX IUIATUHOBBIX MeTaysioB. [lnmatmHa —
BAKHEUIINN TIPEICTABUTENIb CEMEHCTBA IUIATMHOBBIX 3JIEMEHTOB. lIpuMeHeHue coeauHeHui
IUTATUHOBBIX 3JIEMEHTOB B XUMUYECKON TEXHOJIOTUN U MEIULIUHE.

Mapzaneu, mexueyuii, penuil

OO6mas xapakrepucTika. BajgentHsle coctosiHus 3nementos VIIB rpynmesr.

CBoiiCTBa M IPUMEHEHUE METAJUINYECKOr0 MAapraHlla ¥ €ro CIUIaBoB. BakHeWne coeanHeHus
mapranna (1), (l1), (IV), (VI), (VIlI). Buusaue pH pactBopa Ha OKHCIHTEIBHO-
BOCCTAaHOBUTEJIbHbBIE TPOLECCH, TPOTEKAOIINE C yYacTHEM coeTuHeHn MapraHia. HeoObrunbie
CTENEHM OKHUCIEHUs MapraHina. KpaTkue cBeaeHMsS O XUMUM TexHeuus. Baxheimue
coenuHeHus peHus. ConocTapieHNe KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOICTB COEIMHEHMI MapraHiia ¥ €ro aHajoroB B Pa3JIMYHbIX CTENEHAX OKUCIEeHUs. CpaBHEHHE
cBoiictB coenunenuit VIIA u VIIB rpynn. Ilpumenenue coeanHeHuit Maprasia, TeXHeLuS,
pEHMSL.

Xpom, monuboen, 6onvppam

OOmas xapakrepucTika. BajgeHTHble cocTossHUS 31eMenToB VIB rpynmnsl.
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[Tomyyenue xpoma u ¢eppoxpoma. Meramumnaeckuii Xxpom. KucimopoaHabie COeTMHEHHUS XpoMa.
Coenunenus Cr(ll): oxkcua, ruapokcuna, conu. BoccTaHOBUTENbHBIC CBOWCTBA COCTUHCHUUN
nsyxBaneHTHOro xpoma. Xumus Cr(lll): rumponus axBamoHa, aM(OTEPHOCTh THAPOKCHIA.
Coenunenus Cr(VI): xpoMaTbl U OMXpOMAThI, KHUCIOTHO-OCHOBHBIC PAaBHOBECHS B BOIHBIX
pactBopax. ComnocraBieHHE KHUCIOTHO-OCHOBHBIX U  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
coiictB coequnenuit Cr (11), (1), (VI). KoMmiekcHbie cOeIMHEHUS U JBOWHBIC COJIA XpOMa.
[lepokcuanpie MPOM3BOAHBIE. XPOM B HEYCTOMYMBBIX CTemeHsX okucieHus. [lomydenne Mo
u W. Metamnmdeckoe cocrosiuue. Okcunbsl MmonuoaeHa (V1) u Bonsdppama (V1). MonubaeHoBas
1 BoJib(ppamoBass KHUCIOTB. MonauOmarel u Bosbdpamarsl |-V rpymm. JIBoiiHble, TpoiHBIC
MonuOaaThl 1 Bob(pamarel. V301011~ U TeTEPOIONIUKHUCIOTHI U COIM: 00pa3oBaHue, CTPOCHHE,
peakiuoHHas crnocoOHocTh. Kucnopoansie coennHeHus MoiuOJeHa U Bojib(ppaMa B HHU3LIMX
CTETEHSAX OKHCJICHHUS: OKCHJbI, MOJIHOACHOBBIE W Bosb(pamoBbie "cHHU", BOIb(pamMoOBbIC
"opon3bl”. Kiactepel. [amorenuasl xpoma, MoimOaena, Boib(pama. M3mMeHeHHWe cocTaBa
BbIcHIero rajorennaa B psaay Cr — W. [lpumenenue coenquuennii snemenToB VIB rpymiebr.
CpaBHenue xumnyeckux cBoicTB 3nemMeHToB VIA u VIB rpynn Ilepuoanueckoit cucteMsl.
Banaouit, nuoouii, manman

OO0mast xapakTepucTiKa. BaJeHTHBIE COCTOSIHUS 3JIEMEHTOB MTOATPYIIITBI BAHAIHS.

CpoiicTBa W mnpuMeHeHHE MeTaiioB. Xumus coeaunenuid Banamust (11), (M), (1V), (V).
["amoreHupl, OKCUIBI, BAHAIATHI, H30TIOJMBAHA/IATHI, OKCOKATHOHBI U aKBauOHBI. KOMIUIEKCHBIS
coenquHeHusi. CoOIOCTaBlIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX M KHCIOTHO-OCHOBHBIX
cBoiictB coexaumuenuit Banaaus (1), (I11), (IV), (V). Okcuapl HHOOMs W TaHTana. HuoOater
U TaHTanaTel. M30M0NMaHnoHbl U UX CTpoeHHe. buHapHbie U KOMIUIEKCHbIE (Topuabl. Jpyrue
TaJIOTEHUJIBI M OKcorajoreHuabl. KiactepHas mpupoia IWTajJOreHHJ0B HHUOOWS W TaHTaja.
KomrutekcHbie coequnernss ND 1 Ta B HU3IINX CTEMEHIX OKUCIICHHUS.

Tuman, yupkonuit, 2aghpnuii

OO61mas xapakTepuCTHKA.

[Tomyuenue, ¢u3nUecKne W XUMHUYECKHE CBOWCTBA THUTaHA, HMUPKOHUs, radums. [IpumeHneHue
METAJIMYEeCKUX TUTaHa, IUPKOHUS, TadHUS U CIUIABOB HA UX OCHOBE. bUHApHbBIE COCTUHEHUS:
TaJIOTCHUIBI KapOWIbl, HUTPUILL, Cydb(OHUIBI W MaTepualbl Ha WX OCHOBe. KuciopomaHbie
coenuHeHUs. JIMOKCH/IBI M THAPATHI OKCHIOB. Be3BoHbBIC COMM YeThipexBajdeHTHbIX Ti, Zr, Hf,
WX THIpATalUs U TIOBEJICHUE B BOJHBIX pacTBopax. COeTUHEHUS JIEMEHTOB TOTPYIIIBI TUTAHA
C HM3IIUMU CTENeHAMU okucieHus. KowmmnekcHbie coenuHeHus. [IpudmMHBI CXOJCTBa
XUMHYECKHX CBOWCTB coemuHenuid Zr u Hf. Xumudeckne OCHOBBI pa3ieicHHS ITUPKOHHS
u rapHus.

Peokozemenvnoie 31emenmol

O6mas xapaktepuctrka. CTpoeHue 3IEKTPOHHBIX 000J0YEK aTOMOB, XapaKTepHbIE BaJCHTHHIE
COCTOSTHUSI, YCTOWYWBBIC CTENEHW OKWCIeHus. llepueBas W  WTTpueBas MOATPYIIIIHL
«lagonuuaueBslii u3nom». Jlantanouguoe cxkarue. [lomydenue, Qu3nyeckue W XUMUYECKUE
CBOMCTBa, MpuUMeHeHUEe MeTayioB. CiioxHbIe coequHeHus: P30 u MeToabl pasieneHus cMmecein
P3D. Xapakrepuctuka coeaunenuii M(I11): okcuabl, THAPOKCHIBI, TPOCThIC U TBOWHBIC COJIH.
KomrutekcHbie coennHenusi. Xapaktepuctuka coemunenuit M(IV): Ce(1V), Pr(1V), Tb(IV),
UX OKHCJIHTENbHbIC cBOMcTBa. Xapaktepuctuka coeaunenuit M(II): Eu(ll), Sm(Il), Yb(II),
MX BOCCTAaHOBHUTENbHbIE CBOICTBA. [IpumeHnenune coeaunenuit P3D: marepuanbl jazepHOM
ONTHUKH, MATHUTHBIE MaTepPHUAJIbI, KaTanu3aTopskl, coctaBHas yacTh BTCII maTepuanos.
AKmunouow

O6mass  xapaktepuctuka. [IpoOreMaTMYHOCTh  XUMHYECKOW  aHAJIOTUM  AKTUHOHJIOB
Y JIAHTaHOWIOB.

Kpatkue cBemeHuss o XuMuu Topus. BakHelinne COeIUHEHHs] M WX CBOWCTBA: OKCHU],
THJIPOKCHUJ, TAJIOTEHHJIbI, OKCOTAJOTCHHIBI, TIPOCThIE W KOMIUIEKCHBIC CONM. XHMHS ypaHa.
CoenvHeHHs YypaHa B Pa3IMYHBIX CTEMEHSX OKHCIeHUs. [amoreHuabl, OKCHABI ypaHa.
AMdoTepHOCTh KHCIOpOAHBIX coenuHeHui ypana (V). CuHTe3 TpaHCYpaHOBBIX 3JIEMEHTOB.
XvMUs HENTYHUs, TUIYyTOHUsS, amepulvs. BaxHeWmine COeIUHEHHs: OKCHUIBI, THIPOKCHIIBI,
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ranoreHuipl. OCHOBHBIE CTENEHU OKHUCIEHHSA. 3aKOHOMEPHOCTH W3MEHEHUs OKHCIIHUTEIbHO-
BOCCTAHOBUTEIbHBIX cBoMcTB B psay U, Np, Pu, Am. Xwumus BOAHBIX pacTBOPOB:
KOMIUIEKCO00pa3oBaHue, TUCIPONOPIIMOHUPOBAHHUE.
Hunk, kaomuii, pmymo
O6mas xapakrepuctrka. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.
Xumuueckue u (pusnyeckue cBoiicTBa mMetawioB. [lomydeHne M mpUMEHEHHE METAJLTHYECKUX
I[MHKA, KaJMHs, PTYTH M UX CIUTaBOB. AManbrambl. Baxueiime coeaunenuss M(Il): okcumsl,
THJIPOKCUIBI, COJM. XHMHUS BOJIHBIX pAcTBOPOB: THAPOIU3 U KOMILJIEKCOOOpa3oBaHUE.
CpaBHuTenbHas ycTOoWYuBOCTH KomiuiekcoB. Coenunenus pryta (ll) c¢ azorcomepxammmu
MoJieKylnaMu. MI3MeHeHne Thna CBSI3U B COEIUHEHMSX JIBYXBAJEHTHBIX LIMHKA, KaJMHUS, PTYTH.
[TprunHBI aHOMAJTBFHOTO (HEMOHOTOHHOT0) XapaKTepa U3MEHEHUS! KUCIIOTHO-OCHOBHBIX CBOWCTB
okcu1oB U ruapokcu1oB B psaay Zn(ll) — Hg(Il). OkucautenbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA
coenuHenuii prytu. Jlucnponopuuonnposanne HQp?'. Baxneiimme coenmmenns pryru (1).
IIpuMeHeHne cOeqUHEHUN LIMHKA, KaJAMUs, pTYTH. TOKCUYHOCTb COCIUHEHUN JTUX JIEMEHTOB.
CniocoObl ycTpaHeHUs 3apaskeHusl TOMEIEHUH MEeTaJUIMYECKOM PTYThIO.
Meow, cepeopo, 3010mo
OO61mas xapakTepuCTHKA.
Huarpammer  Jlatumepa. IlpuumHBI HaxOXACHHS B MPHUPOAC 30JI0Ta, cepedpa W Meau
B CaMOpPOJHOM COCTOSSHUU. DU3NyYecKHe U XUMHUYECKHE CBOMCTBAa MeTamuioB. [lpumenenue
metammmaecknx Cu, Ag, AU m ux craBoB. Xumus Meaw B creneHsx okucieHus | u Il
BaxHeiilve coelMHEHUS: OKCU/IbI, TUAPOKCHIBI, COJIM, KOMIUIEKCHI. JIMCIpOonopLoHUpOBaHuE
coequaenuii menu (l). Ilpumenenue coemmnenuit memu. Cu (I, 1l1) — cocraBHas wyacth
marepuasioB co cBoiictBamu BTCII. TokcuunocTh coenuHeHuit memau. Xumusi cepedpa ().
OCHOBHbBIE COEAUHEHMS: OKCUJ, THAPOKCUA, CYIb(QHUA, HPOCThIE U KOMIUIEKCHBIE COJIH.
XuMuyeckue OCHOBBI (pororpaduueckoro mpouecca. HeoObluHbIe CTENEHN OKHCIEHUS cepedpa
U ux crabuinmzauud. Xumus 3050Ta. PacTBOpeHHME METalNIM4ecKOro 30J0Ta B Pa3IMUYHBIX
pearentax. IIpousBomubie AU(Ill). HeoObunbie cremenu okucieHus 3050Ta. CpaBHEHHE
XUMHUYECKHX cBOMCTB 31emMeHToB |A u IB rpynn Ilepuonnyeckoii cuctemsi.
CospemeHHbBIe PO0IEMBbI HEOPTAHUYECKON XUMHH
Heopranunueckas xumus 1 co3jaHNue COBPEMEHHBIX (DYHKIIMOHAIBHBIX MaTepUaIOB.
[Tonsstust xumum TBepporo Ttena. Hecrexmomerpuueckue coenuHeHus. Kpaszuxumuueckoe
onucaHue paBHOBecHM JepeKkToB. OCHOBHBIE THUIIBI pEaKUUH C ydyacTUEM TBEPIOTO Tela.
3aBUCHUMOCTh Je(EKTHOTO COCTaBa KPUCTAIIOB OT YCJIOBUU CHHTe3a. BrnusHue nedexToB Ha
CBOICTBa KPUCTAJJIOB U KHHETUKY TBEPIO(Pa3HbIX MPEBPALICHUH.
CoBpeMeHHbIE HEOpPraHMuYecKhe MaTepuainbl. Martepuanbl JUisi BOJAOPOJHONW SHEPreTHKHU
CynpamonekynspHas xumusi. HanomaTepraisl 1 HAHOTEXHOJIOTHS.
buonornueckas  Heopranuueckas — xumusa.  OpraHu3anuss ~— OMONOTUYECKOM  KIIETKU.
Heopranunueckue BemectBa B Ouosiornueckoil kierke. IloHarue o mnponeccax mnepeHoca
Heoprannyeckux yactull. Katanuruueckue npoueccbl. CEHCOpPHI.
OcHOBHbBIE MeTO/bI HCCIECAOBAHUS HEOPTraHNYEeCKHX BellecTB
OcCHOBHBIE TpPYMNIBI METOJOB HCCIENOBAHUS HEOPraHWYECKUX BemecTB. MHdopmarus,
nojiyyaeMasi C MOMOUIbIO PAa3JIMYHBIX MeTON0B. [ludpakimoHHBIE METOABI HCCIEI0BaHUS.
CnekTpanbHble METOBI HcclieoBaHuA. Marneroxumus. TepMuueckue MeToAbl UCCIEAOBaHUSI.
[TonsiTre 0 PU3NKO-XUMUYECKOM aHATIH3E.

4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHHUS JUCHUNIMHBI:

o CIIOCOOHOCTh ~ HWCIOJB30BAaTh  IOJyYEHHbIE  3HAHUSA  TEOPETHMYECKHMX  OCHOB
(byHIaMEHTATBHBIX Pa3/IeJIOB XUMHHU TIPH PELICHUH MpodeccuoHanbHbIx 3ana4d (OITK-1);
o BJIQJICHWE HAaBBIKAMU XHMMHUYECKOTO JKCIIEPUMEHTA, OCHOBHBIMU CHHTETUYECKUMU

U AHAIMTUYECKMMU METOJAMH IIOJIYYECHHUS U HCCIENOBaHUS XMMUYECKUX BEILECTB U
peakiuii (OI1K-2);

. 3HaHWE HOPM TEXHUKU O€30MacCHOCTH M YMEHHEM pealu30BaThb HUX B JIAOOPATOPHBIX
u TexHonornyeckux yciopusx (OITK-6);
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o CIIOCOOHOCTH BBITMONIHSATH CTAaHAAPTHBIC ONEpaIny 1Mo mpearaeMbiM Metoaukam (ITK-1);

. BJIaJICHHE CUCTEMOM (DyHIaMEHTAIBHBIX XuMuueckux moustuii (ITK-3);

o BJIaJICHHE HABBIKAMHU NPEJCTABICHUS MOJYYCHHBIX PE3YJIbTATOB B BUJEC KPATKUX OTYETOB
u npe3enTanuit (I1K-6);

o BJIQJICHUE METOJaMH 0e30IMacHOro OOpaIieHHs ¢ XMMHYSCKHUMH MaTepHajaMHu C Y9eTOM

ux (pusznyeckux u xumudeckux cpoicts (ITK-7).
5. InanupyeMsble pe3yJbTaThbl 00y4eHHS
B pe3ynbraTe 0OCBOCHUS TUCIUILINHBI CTYCHT H0JIZKEH:

3Hambv:
L4 MECTO HeOpFaHquCKOﬁ XUMHHU B CUCTECMC HAYK;
L4 TCOPCTUUCCKHUEC OCHOBBI HCOpI‘aHI/I‘-IeCKOf/'I XUMHNHU (COCTaB, CTPOCHHUEC U XHUMHUUYCCKUC

CBOWCTBA IPOCTHIX BELIECTB M XMMHYECKHUX COEAMHEHUH, CBSI3b CTPOCHHUS BELIECTBA U
IPOTEKaHUsI XMMUUYECKUX IPOLIECCOB);

ymembp:

o aJlanTHPOBaTh 3HAHMS, HAKOIUIEHHBIE NPH U3ydyeHHM Kypca «Heopranumdeckas XUMUSA»,
K PELICHUIO KOHKPETHBIX 3a/1a4, CBSI3aHHBIX C IPOPECCHOHATIBHOM 1€ATEIbHOCTHIO;

o UCMOJIb30BaTh (YyHAAMEHTAJIbHBIE 3HAHUSI HEOPraHWYEeCKOH XUMHM B 00JACTH CMEXHBIX
JUCLUILINH;

enademp:

o METOAAaMHU U CII0COOaMU CHUHTE3a HEOPraHUYECKHX BEILECTB

o HaBbIKAMU OIMCAHUS CBOMCTB BEIIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIUX
u3 [lepuognyeckoro 3akoHa u [lepuoandecKkoil CUCTEMBI AIIEMEHTOB
6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:
19 3auerHbix enunuil (684 vaca).
7. ®opMa KOHTPOJIA:
[Tpomexxyrounas arrecranus — 3adet (1 cem.), nuddepeHInpoOBaHHBIN 3aUeT — KypcoBast
pabora (2 cem.), 3x3ameH (2 cem.).

AHaJuTHYeCKAs XMMMUSA

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/JbHOH NPOrpaMMbl
JucnumnimHa «AHaIuTHYeCKas XUMUS» BXOAUT B 0a30BY10 yacTh O0soka bl «/{ucuuninmnnbl
(Momymn)» kak obs3aTenbHas quctumiuHa b1.5.06.
2. lleu ocBOeHMS IMCHUIJIMHBI:
. (GbopMUpOBaHHE Yy CTYAEHTOB 3HAHUI TEOPETHUECKUX OCHOB XMMMYECKOTO aHajiu3a U
IIPAKTUYECKUX HABBIKOB €r0 BHITIOJIHEHMS.
3. KpaTkoe coaep:kanue IUCHUNTHHBI
Metoasl pa3eneHus U XUMHYECKOH WACHTH(PUKANNH
Ananumuueckas xumus, ee 3a0auu u memoovl. Kauecmeennuwiii ananu3
Llenu aHanutuyeckod xumuu. Mnentuduxanus u onpeaenaeHue, OOLUHOCTh STUX HalpaBJICHUM.
AHanutnueckuil curHan. Ilpu3HakyM aHaIMTUYECKOM peakuMM M NPUYUHBI HUX TOSBJICHUS.
[TonsiTue o Meroauke aHanusa. Kareropun u3buparenbHOCTH aHaIUTHUYeCKol peakuuu. [Ipenen
oOHapyxeHus. [IpuHIUNMANbHBIE BO3MOXHOCTH YIYUYIIEHHS IapaMeTpoB aHaTUTHYECKOU
peakuuu. AHaJIMTUYECKUE pEareHThl, MX TIpajalus IO 4YHUCTOTE. AHAIUTUYECKHE TIPYIIIbI
AIIEMEHTOB, MOAXO0AbI K UX hopmupoBanuto. CepoBoaopoaHbINH MeTo . OpraHuuecKue peareHThl.
Memaromee BausHUE, €ro ycrpaHeHue. [IpuHIMIBL  pasfelleHHs U MACKUPOBAHMS.
HemackupoBanwue. [[poOHBII U CHCTEMaTHYECKUH METO/IbI aHAJIH3A.
Xumuueckoe pasnogecue. I omozennoe pasnosecue
[TonsiTue 00 wuAeanbHBIX U peajbHBIX CHCTEMax. BiMsHHE 3JEKTPOCTATHUECKHUX
B3aUMO/JICHCTBUI (MOHHAsI CHJla aKTUBHOCTh, KO3((pULIMEeHT akTUBHOCTH). BiusiHIEe XUMHUECKUX
B3aMMOJEHCTBUI (MoJIbHAsE A0Js, 0O0Ilas aHAJIWTHYEeCcKash KOHIIEHTpAlUs MOHA, paBHOBECHAas
KOHIIEHTpauusi HoHa). CrnocoObl BBIpRKEHUS KOHCTAaHT PABHOBECHH XHMHYECKOH peaKIHH.
ITonsiTHE O TEPMOJIMHAMHYECKOW, YCIOBHOW M PEaJbHON KOHCTAHTaX PABHOBECUS XMMHUYECKOU
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peakiuu. YpaBHEHHME ODJIEKTPOHEUTPAIIbHOCTM M ypaBHEHHWE MaTepHallbHOTO OanaHca.
ITporonuTuyeckas Teopusi KUCIOT U ocHOBaHUM bpencrena u Jloypu. KoHCTaHTBI KMCIIOTHOCTH
n ocHoBHOCcTH. Kiaccudukanms pactBopurteneidi. Husemupyromuid u auddepeHnupyronmi
3¢ (HeKThl paCTBOPUTEIICH.

Xumuueckoe pagnogecue. Pagnosecue ¢ cucmeme pacmeop-ocaoox

[IpousBeneHne pacTBOPUMOCTH BilMsiHME 3IEKTPOCTATUUECKUX B3aMMOJICHCTBUN HA BEIIMYHHY
MPOU3BEICHUSI PAaCTBOPUMOCTH  (peajbHOE TMPOU3BEIEHUE pacTBOpUMOCTH). Brusnue
XUMHYECKMX B3aUMOJCHCTBUMII Ha BEIMUMHY IPOU3BEJIECHUS pPAcTBOPUMOCTU (YCIOBHOE
pou3BeieHne pacTBopuMocTH). PactBopumocTs. B3anMocBs3b MeXIy pacTBOPUMOCTHIO,
COOCTBEHHOM PpacTBOPUMOCTBIO M IPOU3BEIECHUEM PACTBOPUMOCTH. [IpMHIMIBI BBIYMCIECHUS
PacTBOPUMOCTH IIPU HAJIMYHMKM KOHKYPUPYIOIIUX paBHOBECHUl. BinsHNe 0THOMMEHHOTO HOHA HA
pactBopumocTh. ConeBoii 3¢ dekr.

Ocasicoenue Kak memoo uoenmuuxayuu, pazoeieHus u KOHYEeHmMpPUPOBaAHUs

[Toaxoapl K ONMCAHUIO ONEpPalMid Pa3/ICJICHUs] KaK IeTepOreHHbIX npoueccoB. KoinuecTBeHHbIE
XapaKTepUCTUKHU A(P(HEKTUBHOCTHU pa3fiesieHusl ¢ TOUKH 3PEHHS MOJHOTHI U3BJICUEHUS U YUCTOTHI
KOMITOHEHTa: KOHCTaHTa M Kod(dduuument pazgenenus, (HakTopbl pasfeleHus U OOOTalICHHUS.
OcaxeHnue Kak MeToJl UACHTU(DUKAINH, Pa3ielieHUs] U KOHIIEHTPUPOBAHUSL.
Du3uKo-xumuueckKue 0CHOBbL NPOUECCO8 IKCMPAKUUU

OcHOBHBIE TIOHATHSA. XapaKTEPUCTHUKA HUHTCHCUBHOCTH: KOI(POUIMEHT pacrpeeseHus
(okctpakuuu), (aktop wu3BneueHuss (% OKcTpakiuu) W (GaKTop OOOTAlICHHS, YHCIIO
HEOOXOJUMBIX CTYyMEHEH SKCTPaKIUU. DKCTPAKIMOHHBIE CHUCTEMBbI HCIIOJIIb3yeMble B aHaJIH3E.
MexaHu3M JKCTpakiMH. OKCTpakius xemaroB, pH momyskcrpakuuu. H30upatenbHOCTH
3KCTPAaKIUMOHHOrO paszzaesieHus. COMOCTaBIEHHE OCAOUTENbHBIX M SKCTPAKIIMOHHBIX METOJIOB
pazzieneHus.

Du3zurko-xumuyeckue 0CHO8bL Xpomamozpaguu

[Mpununs! xpomarorpadun. OU3UKO-XUMUYECKHE TPOIIECCHI, JISKAIINE B OCHOBE Pa3ieiCHHUS.
PaBHOBecHass xpomartorpadus, OCHOBHOE ypaBHeHHE. WaeHTH(UKAlUMs KOMIIOHEHTOB
no xpomarorpamme. Moaudukaius xemocopOmuoHHon xpomarorpaduu. OcoOeHHOCTH
MOHOOOMEHHOTO ¥  OCaJOYHOTO BApUAHTOB: SIBIEHUS, TNPUBOAIIME K Ppa3JIeicHHIO;
KOJIMYECTBEHHas: oleHKa dddexTuBHOCTH pasneneHus. CeleKTUBHOCTh HOHHOTO OOMeEHa.
ConoctaBneHue poiu U GyHKIMHA pa3IUYHbIX METOJIOB pa3/IeeHNs B aHATUTUYECKON XUMUH.
KosanyecTBeHHbI aHaIu3. XMMHYecKHe MeTO/AbI AaHAJIN3a: TPaBUMeTPHUs

Mexanusm obpazosanun ocaoxka

I'paBumMeTpust Kak aOCOJMIOTHBIM MeTOJ aHanu3a. MexaHU3M O00pa30BaHUS  OCAJKa.
[lepechiienre, MEHTPHl KpUCTAIM3AaUKA U pocT vacTull. Kpucrammudeckune u amopdHbIe
ocanku. Ocaxnaemas u BecoBasi popMbl. Kommonnnoe cocrossue. Oaokyasuus v nenTu3anus.
Crapenue ocaikoB, ero Bujsl. 'T'oMorenHoe" ocaxxaeHue.

3azpaznenue ocaoka

Buner 3arpsasHeHust ocagkoB. COBMECTHOE OCAKIEHHE, COOCAXKIEHHUE, IIOCIEOCAXKIACHHUE.
Ancop6uust u abcopouumst. Oxxmro3us. MHkr0314.

Xapakmepucmuka cmaouil 2pagumempuiecKkozo aHalu3a

Br160op maccel HaBecku i aHanu3a. ['paBuMerpudeckuii haktop. Beibop ocagutens. YciaoBus
AQHAIUTUYECKOTO ocaxnaeHus. @uibTpoBanue. Bpibop mnpombiBHOHN xugkocTH. IlepeBon
ocaxxgaemMoi (opMmbl B TpaBUMETpHuecKyro. Pacuersl B rpaBuMerpuu. MecTo TpaBUMETPUU
B CUCTEME aHAIMTUYECKUX METO/IOB.

KounyecTBeHHbI aHAAN3. XUMHYECKHE METO/Ibl AHAJIU3A: TATPUMETPUSA

Oowaa xapakmepucmuka mumpumempuu. Cnocodvt evipajriceHus KOHUEHMpPauuu
eéeujecmea. Ilpunyunvt pacuemoe ¢ mumpumempuu

Knaccudukanus peakuuid B TUTPUMETPUH, TpeOOBaHUS K HUM. MousspHas Macca W MOJspHast
Macca OJKBHUBaJieHTa. YHUCIO HKBUBAJIEHTHOCTH U (aKTOp OSKBUBAIEHTHOCTH. CrocoObl
BBIPOKEHMSI KOHLIEHTpPAllMM BEIECTBA: MOJIIpHAas KOHLEHTpalus, MOJSpHas KOHLEHTpalus
HKBHUBAJIEHTA, TUTP, TUTP MO OMpENEIsieMOMY BEUIECTBY. 3aKOH ASKBHBAJIEHTHOCTU. [IpuHITUIBI
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pacuetoB B TUTpuMeTpuu. CTaHmapTHbIC (MEPBHYHBIE) W CTaHAAPTHU30BAHHBIC (BTOPHUUYHBIC)
pacTBOphl, TpeOOBaHMS K HHUM. TOuYKka OHKBHUBAJICHTHOCTH M TOYKA KOHIIA THTPOBAHUS.
Wupukatopel. Buael  tutpoBanus. IlorpemHoctT  TUTpuMeTpuu.  UyBCTBUTEIBHOCTH
TUTPUMETPUH.

Kucnomno-ocnosnoe mumposanue

Crioco6b1  BbrunciieHuss pH pasmuYHBIX KUCIOTHO-OCHOBHBIX CHUCTEM. YpaBHEHHE KpPUBOU
TUTPOBAaHUSA B CIy4ya€ CWJIBHBIX KHCIOT M OCHOBaHMH. KHCIIOTHO-OCHOBHBIE HMHIUKATOPHI.
[TorpemHocTy onpeneneHus: CBsI3aHHBIE ¢ WHAWKaTopamu. Moaudukanus ypaBHEHUS KPHUBOH
TUTPOBaHMUSA MJIs JIPYTUX KHCIOTHO-OCHOBHBIX peakuuil. bydepnbsie pactBopsl. bydepnas
€MKOCTb.

Peakyuu okucnenua-60CCmano61eHua 6 MUmMpumMempuu

Ocobennoctu pen-okc peakuuit. OOparumble U HeoOpaTUMBbIe pel-OKC mapbl. Bo3mokHOCTH
pel-OKC TUTPOBAHMS C TOYKU 3PEHMs CTAHJAPTHBIX U pealbHbIX ((HOpMasbHBIX) NOTEHIIMAIOB
noJypeakuuid. MexaHu3M pea-oKC peakiuii 1 HeOOXOJUMOCTh yueTa KMHETHUECKUX (haKTOPOB.
OcobeHHOCTH pacueTa KpHUBBIX pea-okc TUTpoBaHUs. (OcoOble TOYKM THUTPOBAHMSL.
CooTHOIIEHHE MEXIy TEOPEeTHYECKOM M SKCIEPUMEHTAIbHOM KpuBbIMHU. BpiOop ycioBuit
TUTPOBAaHUSA Ha IpPUMEpPE MOAOMETPHM, IEPMAaHIaHATOMETPUU M  JUXPOMATOMETPHUH.
WHaukaTopsl B pe1-0KC TUTPOBAHUH.

Peakyuu Komnnekcooopazoeanus 6 mumpumempuu

O6mue 3aKOHOMEPHOCTH u KOJIMYECTBEHHbBIE XapaKTepUCTUKU IIPOLIECCOB
KoMILIeKcooOpa3oBaHus. [IpuHUMOBI pacueTa cocTaBa paBHOBECHBIX CHCTeM. MeToabl
TUTPOBAaHHUS, OCHOBaHHbIE Ha 0Opa3oBaHuUM KoMmIuiekcoB. KommuekcoHomerpus. OOmue
xapakrepuctuku JJATA kak Turpanta. Pacuers! n1oseii KOMIUIEKCHBIX ()OPM M UX 3HAUCHHE VIS
BbIOOpAa ONTHUMAJIbHBIX YCIIOBUM TUTPOBaHUS. Y CIOBHBbIE KOHCTaHTBl KOMILIEKCOOOpa30BaHUS.
MeTaninoxpoMHble HHAMKATOPBL. PacipoCTpaHUMOCTh METO/1a KOMILIIEKCOHOMETPHUH.
Metposornyeckasi oeHKa pe3yJbTaTOB U3MepeHu i

OcHo6Hble nOHAMUA U MePMUHDL

Cratuctudeckuii  cMbIcll  pe3yapTaToB  u3MepeHui. CoydailHble M cHCTEMaTHYECKHe
norpemHocTd.  [IpaBUaBHOCTH M BOCHpOM3BOAMMOCTh.  CrocoObl  mpeAcTaBIeHUs
BOCHpon3BoAMMOCTH. CTaHIapTHOE OTKJIIOHEHHE OTPaHUYEHHOM BHIOOPKHU.

Konuuecmeennvle xapakmepucmuku nozpeuwtnocmeil aHaau3a

JloBepuTenbHas BEPOATHOCTb U MHTEpBaJ. t-kpurepuil. HeoOxomumoe uucino mapaiienbHbIX
u3MepeHuii, BelOpakoBka pe3yibTratoB (Q — kputepuit). Hynp-runoresa, kputepuit @umepa.
3aKOH pacHpoOCTpaHEHHUS OIIMOOK M €ro KOHKPETHBIE  CJEJICTBUS Ul Pa3IMYHBIX BHJIOB
byHkuui. MeTobl OLleHKH NpaBWIIbHOCTH. OlieHKa MOTPEITHOCTH aHATUTHYECKUX METO/IOB.
AHa/u3 peajibHbIX 00bEKTOB

Ananumuueckuit npoyecc. IIpo6omoéop u npooonodzomoexa

XapakTtepucTtuka cTaauii nmpodboTéopa, MOATOTOBKK MPOOBI, U3MEpPEHUs, 00pabOTKH JTaHHBIX.
Craructudeckasl 3HaUMMOCTb CTaJMid B CyMMapHOM IOIPEHIHOCTH MeToAd. MeTposornyeckue
acmeKkThl aHanu3a. Posibp XuMuYeckux ImpoieccoB B aHanu3e. OOIacTH HMCHOJIb30BaHUS
KJIACCUYECKUX METOAOB. Buasl aHamuza. 3agaun  a”anuza. VICTOYHMKM aHaIMTHYECKOMN
uHpopmanmu. CoOOTHOIIEHHWE MEXJIy TOYHOCTBIO, YpPOBHEM COJIEp)KaHHS KOMIIOHEHTA,
HKCHPECCHOCTHIO, KBATU(PHUKAIMEH aHATUTHKA U CTOMMOCTBIO aHAIIN3A.

Crioco6s1 TpoOOMTOATOTOBKH (TIEpeBEACHUS TPOOBI B paCTBOP).

Dopmuposanue cxemvl AHAIUZA PEATILHOZ0 00beKMa

Br16op cxempl aHanm3a B 3aBUCHUMOCTH OT TIOCTaBJICHHOW 3amadyu. [Ipobiembl COBpeMEHHOM
AHAIUTUYECKON XUMHH.

OnTuyeckue MeToAbl AHAIU3A

Memoowvl ananuza, 0CHO6AHHbIE HA 63AUMOOCHCMEUU U3IYUEHUA C GEU{eCEOM. 3AKOHbL
no2NOWeHUA U3NYYEeHUSA 0OHOPOOHBIMU CUCIEMAMU

Knaccugpukamuss ONTHYECKMX  METOAOB  aHalW3a. MX  JIOCTOMHCTBO  (IPaBUJILHOCTD,
BOCITPOM3BOUMOCTh, H30MPATEIBHOCTh, IKCIIPECCHOCTh. 3akoH JlamOepra-byrepa, 3akon bepa.
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MaremaTnyeckoe BBIPAKEHHE JTHX 3aKOHOB. BEIWYMHBI, XapaKTEpU3YIOLIME IOTJIOLIECHUE
cBeta, OnTuyeckas MIOTHOCTh, Ipomnyckanue. I paduiyeckoe BbIpa)keHHE 3aKOHOB TIOTJIONICHHUS,
ITpyuuHbl OTKIOHEHHsA OT 3akoHa bepa. OnrTuyeckas NMJIOTHOCTb, INPOIYCKaHWE, MOJISPHBIN
U TIPUBEICHHBINA MOJISAPHBIN KO3 (OUIIMEHTHI OTIIOIEHHS.

Cnexmp noznowienus

[TonsiTue O cHEKTpe MOIVIOIIEHHWS WHIMBUIYaJbHOTO BEIIECTBA. XapaKTEPUCTUKU CIIEKTpa
HOTJIOUICHUS: TTOJIOXKEHHE, MOIYIIMPHUHA, CHJIAa OCLUUIATOPA. 3aBUCUMOCTD IIOJIOKEHUS I10JI0C
NOIJIOUIEHUS] OT TUIAa 3aMECTUTENed B MOJIEKYJE€ peareHra, KHUCIOTHOCTH Cpenbl,
KOMILJIEKCOOOpa30BaHus, TeMIIEpaTypsl pacTBopa. I1070Ckl MOIIOMEHUsT U TUIIBI 3JEKTPOHHBIX
nepexonoB B Mojekyiaax. CHeKTppl HMOHOB IEPEXOJHBIX METa/NIOB M BIUSHUE HAa HHX
KoMIlIeKcooOpa3oBaHus. CrekTpbl IepeHoca 3apsijaa. AJJUTHUBHOCTb ONTHUYECKOM IUIOTHOCTH
pacTBOpa HECKOJIBKHX BellecTB. M300eCTHUECKUE TOUKH.

Xumuueckue peakyuu ¢ ORMUYECKUX MEMOOAX AHANU3A

O6mue TpeboBanust kK HUM. OCHOBHBIE TPYIIIBI KOMILJIEKCHBIX COEJUHEHMM, HCIOJIb3yEeMBIX
B ONTHUYECKMX METOAAX aHalIW3a: POJAHUIHBIE U TaJOrCHHUJIHBIE KOMIUIEKCHI, KOMIUIEKCHI
C MEpEeKHUChI0 BOJOPOJA, AMMHAKOM, OpPraHMYECKMMM OCHOBAHUSMH, HOHHBIE AaCCOIMATHI,
TeTePONOIMKOMIUIEKCHl. XenaTel. Mcrnonb3oBaHUe peaklUil OKUCIEHUS-BOCCTAHOBICHMS JIs
neneit JOToOMETPUIECKOTro aHaIH3a.

YyecmeumenvsHocms u Mempoio2uiecKue XapaKkmepucmuKky OnMu4ecKux memooos
UyBCTBUTEIBHOCTh (DOTOMETPHUUECKOTO aHaiu3a. Bocmpon3BOIUMOCTP ¥ MPAaBHIBHOCTD
pe3ynbraroB. OmMOKKM H3MEpeHHs ONTHUYECKOM IIOTHOCTU. OIpesesieHue «CIeI0BbIX»
KOJIMYECTB 3JIEMEHTOB U POJb «XOJOCTOro» ombiTa. [lyTH NOBBILIEHUS YYyBCTBUTEIbHOCTU
aHaJIn3a.

DJIEKTPOXUMHYECKHe MeTOAbI AHATU3A

Inexmpoxumuueckue peakyuu. Pacmeoput 3nekmponumos kaxk HeuoeanpbHbvle CuUCHEMbL
Oco0eHHOCTH 3JIEKTPOXUMHUUECKUX peakiuil. O0paTuMble 1 HEOOPATUMBbIE AIEKTPOXUMUYECKUE
CUCTEMBI. TaJIbBaHUYECKHUE DJIEMEHTHI M JJIEKTPOIUTHUECKUE SYEUKHU. DJIEKTPOJIHBIE pEaKlLuHy,
aHoJI, KaToJl. AnnapaT akTUBHOCTEH, ero BO3HUKHOBEHUE U cMbIci. KoadduimeHTsl akTHBHOCTH
KaK IapaMeTpbl JHEPreTMKH HOHHBIX B3aUMOJEHCTBUI. TeopeTHdeckrue M HSMIUPUUYECKUE
MOJIXO/IbI K pacueTy Ko3(pPUIMeHToB akTUBHOCTU. Y paBHeHue Jlebas-Xrokkens, [[aBuc.
dnekmponpoeoonocmsp

PaBHOBeCHBIE U HEpPaBHOBECHBIE COCTOSIHMSI PACTBOPOB 3JIEKTPOJIMTOB, UX KPUTEPUU. Y JeNbHas
W DKBUBAJCHTHAas  DJIEKTPONPOBOJHOCTH  PACTBOPOB  DJIEKTPOJIUTOB,  3aBUCHUMOCTH
OT TeMmIepaTyphl, KOHILIEHTpauuu, naasiaeHus. Oddext Buna. IlpaBuno Ilucapxesckoro —
Banbnena. Teopus anexrponpoBoanoctu Jlebas — Xrokkens — On3zarepa. [loasukHoCTH, Yncia
nepeHoca. “AHoManbHbIE” TOJBHKHOCTU U 3JEKTPONPOBOAHOCTH. UPPy3HOHHBIE sBIEHUS,
¢ dy3noHHbIH noTeHman. Konaykromerpus.

Pasnogecnvie anexkmpoxumuueckue cucmemol

OJC u noreHumanel 3uekTponoB. CoryameHue O 3HAaKaX, BOJOPOAHAs IIKaja. MexaHU3M
obpazoBanus DJ[C. DJIC kak cymma CKauyKOB MOTEHIIHAIOB. DJIEKTPOXUMUUYECKUM TOTECHIIHAII,
BHYTpeHHUN moreHiuan [anpBaHu, BHeIHWA mnoTeHnuan Bonbra. Pabora BbIXOAa,
MTOBEPXHOCTHBI MOTEHIMAJI, KOHTAaKTHBIA ITOTEHIMAJ. 3aBHUCHUMOCTh IOTeHIuanoB or pH

51 KOMILJIEKCOOOpa30BaHuUsI. KomOunmnposanue IIOTEHIMAJIOB. dyH1aMEeHTAIIbHOE
TEPMOJIMHAMHUYECKOE COOTHOILEHHUE U1 OOpaTUMOIO rajJbBaHUYECKOIO 3JEMEHTAa. YpaBHEHHE
HepHcra.

Ilomenyuomempusn

Knaccugukarnus moTeHIMOMETPUUYECKUX METOAO0B. Tumbl 31ekTponoB: 1 u 2 pona, Red-Ox,
ra3oBble amasibramusie. [lonydeHre TepMOAMHAMUYECKUX JAHHBIX U3 MOTEHLIHATOMETPUUYECKUX
n3Mepenuil. IloTeHIMOMETpUYECKOE TUTPOBAHUE, €0 Pa3HOBUIHOCTU. MeTonbl HM3MEpeHus
O/1C. IloTeHumomMeTpusi B HEBOJIHBIX Cpeax.

eoutnon 3nekmpuueckuii cnoii. Honomempusn
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Tepmonunamuka u crpoenne [IIC. Ilpuponma JIDC, mepexon u aacopOIus MOHOB, BIUSHUC
HOJIAPHBIX MoJIeKys. XapakrepucTuku JDC: eMKoCTb, MOTEHIMAN, 3apsl, TOJIMMHA. Teopus
I'enemronbna. Teopust muddysmonnoro crnos ['yu-Uenmena. Ancopomrmonnas teopus IlTepna.
OcHoBHOoe ypaBHeHue JIOC. DIEKTPOKMHETHUUECKUH JA3€Ta-MOTEHUHAN. JIEKTPOOCMOC,
anekTpodope3, MOTEHIMAIbl TEYEHUS U CeIUMEHTauuu. MeMmOpaHHblE IOTEHLUAJBIL.
CrexnaHHbll  3nekTpon. pH-merpusi, ee ocoOeHHOCTH. VIOHCENEKTUBHBIE 3JIEKTPOJBL.
OnexkTpokanuuisipHble aBieHus. HyneBble Touku MeTauioB. AGCOMIOTHBIN OTEHIMAIL.
Inekmpoxumuueckan KuHemuKa
Tox u ommueckas mnomspusanud. [lepenanpsbxenue. KoHLIEHTpanMoOHHaAs NOJIApU3ALUA:
T Py3MOHHAS M XMMUYECKas. AKTUBALMOHHAS MOJIIPU3ALINA: AIIEKTPOXUMHUYEcKas U (a3oBasl.
VYpauenue Taderns.
Honapozpagusa
XapakTEepUCTUKH  BOJBTAMIIEPHBIX KpUBBIX. KOHIEHCATOpHBI M OCTATOYHBIM  TOKH.
Murpauvonsabii u  nud¢y3noHHslii  Toku. IIpenenbHbpiii  Tok. DOHOBBIE AJIEKTPOJIMTHI.
VpaBHenue MibkoBuya. MakcumMyMbpl Ha HOJISpOrpauUueckux BOJHAX, WX MOJABJIEHUE.
Karanutuueckue BoiaHbl. OCOOEHHOCTH 3JIEKTPOJIOB, IPUMEHSEMBIX B HOJsiporpaduu (pTyTHbIE,
amanbpramusle, T1Bepable). KomriuiekcooOpa3oBanue B nossporpaguu. BoccranoBieHnue
KOMIUIEKCHBIX HMOHOB Ha 3jekTponax. [lomsporpaduueckue crnektpel. DyHKINU (HOHOBBIX
35eKkTpoauToB. [lomsporpadus OpraHMYECKUX COECIUHEHUH, CBSI3b CTPOEHUS OPraHUYECKUX
BEIIECTB C MX NojsporpaduyeckuM moBeneHueM. Vcnonp3oBaHne HEOOpAaTHMBIX pEaKIHUn
B nossgporpaduu. OCHOBHBIE MNPHHLHUIBI Mojsgporpaduyeckoro axanuza. lcnoiab3zoBaHue
BEJIMYMH MPEICNIbHbIX TOKOB JJIs OIpeAeieHUs] KOHLEHTpauuid. MeTonpl omnpeaeneHus
KOHIIEHTpauuil.  AMajbraMHas M IUJIGHOYHAas  mossiporpadus € HaKOIUICHHEM.
Ocmwmiorpadgudueckass — momisiporpadus, €€ OCOOCHHOCTH ¥ O0JIACTH  IPHMCHCHUS.
YyBCTBUTENBHOCTh U TOYHOCTD PA3JIMYHBIX BUI0B MOJIAPOrpauuecKoro aHaiusa.
Amnepomempusn
AMIIEpOMETPUYECKOE  TUTPOBAHME,  MCIOJIB30BAHME  PA3IMYHBIX  TUIOB  pEaKkUuid
(kommuiekcooOpa3zoBanue, ocaxaeHue, Red-Ox). JuddepennuanpsHoe ammepoMeTpudecKoe
TUTPOBAHNE U TUTPOBAHUE C ABYMS MHIMKATOPHBIMU MIEKTPOJAMH.
Hepaenosecnuvie snekmpoonvie npouyeccot
[Tpu3Haky HEPAaBHOBECHBIX IEKTPOXUMHUYECKUX CUCTEM. 3aKoHbl Dapazes. DIEKTPOOCaKIeHNE
Xpomartorpaguyeckue MeTobl AHAIU3A
OcHnogHnbie nonamua u mepmunvl xpomamozpaguu. Kauecmeennwlii u KoauuecmeeHHbll
Xpomamozpaguueckuii ananu3
TepMoauHaMudyeckue M KUHETUYECKHE AacleKThl pPaBHOBECHOW Xpomarorpaduu, OCHOBHOE
ypaBHeHHe. CriocoObl IpOBEAeHMsI XpoMaTorpaguueckoro aHanusa. Bug xpomarorpapuieckux
KPUBBIX, HCIOJB30BaHUE HMX JJI KAaueCTBEHHOIO M KOJIMYECTBEHHOro aHanmusa. Kpurepuu
yAEpKUBaHMS,  YUCIO M CTENeHb  yAepkuBaHusA.  OCHOBHBIE  XapaKTEPUCTUKU
Xpomarorpaduyeckoro n1Ka: BbICOTa, IUPHHA, MOJIYIIUPUHA, oaas. Kputepuit paznenenus.
Koadpounument cenextuBHOCcTH. CriocoObl MAEHTU(PUKAIMM U KOJIMYECTBEHHOTO ONpEeNIeHUs
KOMIIOHEHTOB.
Onmumuszayuu ycioeuii Xxpomamozpaguueckozo pasoenenus
Br160p onTUManbHBIX YCIOBHH AKCIEPUMEHTA B aJCOPOIIMOHHON Xpomarorpadguu, TpeOoBaHHs
K a7icopOeHTaM, pacTBOPUTENIO, ra3y-HOCUTEN0. TUIbl aAcopOEHTOB, UX OCHOBHBIE CBOWCTBA.
MonekynsipHble  cuTa. TOHKOCIOMHBII M  KOJOHOYHBI  BapuaHThl  aJICOPOLIMOHHON
xpomaTorpaduu. MeTopl pacuera XpoMaTorpamm.
4. KomnereHuuu, popMupyemMbie B pe3yJabTaTe 0CBOCHUS TUCHUTIMHBI
. BIQJICHNE HAaBBIKAMH XMMHUYECKOTO OKCIIEPUMEHTA, OCHOBHBIMH CHHTETUYECKHUMHU
U aQHAJIWTUYECKUMH METOJAMM IIOJIyY€HHS W UCCIIEOBAHMSI XUMHUYECKHX BELIECTB H
peakuuii (OITK-2);
o 3HaHHE HOPM TEXHHMKHM O€30MacCHOCTM U YMEHHMEM peain30BaTh UX B JIAOOPATOPHBIX
u TexHonornyeckux yciopusx (OITK-6);
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o CIIOCOOHOCTH BBITONIHATH CTAHAAPTHBIC OIIepalny 1Mo npeanaraeMbiM Metoaukam (ITK-1);

o BlaJeHUEe 0a30BBIMM HABbIKAMU HCIOJIb30BAaHUS COBPEMEHHOW ammaparypsl IpH
NPOBEJICHUU Hay4HBIX HccienoBanuit (I1K-2).
. BJIaJICHUE CUCTEMOH (pyHIaMeHTanbHbIX XumMudeckux noustui (I1K-3).

5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pe3synbrare ocBOCHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3Hamy:

o MECTO aHAIUTUYECKOM XMMHUH B CHCTEME HayK;

o OCHOBHbBIE TEOPETUUYECKHE MOTOKECHHS U MOHATHS aHATUTHUYECKON XUMHUU;

o CYIIECTBO PEaKUil U MPOLIECCOB, UCIONIb3YyEMbIX B aHATUTUYECKON XUMUU;

o IOPUHLMIBI U OOJIACTH KCIOJBb30BAaHUSI OCHOBHBIX METOJOB XUMHYECKOI'O aHalIu3a
(XuMHYECKUX, (PU3NIECKUX ).

ymembp:

o MPUMEHSTh OCHOBHBIC ITOJIOKCHHSI U TIOHSITHS aHATUTHYECKON XUMUMY;

o YCTaHABIIMBATh COOTBETCTBUE MEXKY MTPU3HAKAMHU U UX OTPEICIICHUSIMU;

o pelIaTh pacuyeTHbIC 3aauH.

enademp:

o METOJI0JIOTHEN BEIOOpa METOIOB aHATU3a;

o HABbIKAMU MX IPUMEHEHUS;

o METPOJIOTHYECKUMU OCHOBAMU aHAJIN3a.

6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

21 3auerHas eaunuia (756 gacon).

7. ®opmMa KOHTPOJIA:

[Tpomexxyrounas arrectanus — qudpepeHIpOBaHHBIN 3a4eT (4 ceM.),
muddepeHIMpOBaHHBIN 3a4eT — KypcoBas pabora (5 cem.), sk3aMeHsl (3, 5 cem.)

OpraﬂnquKaﬂ XUMUA

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/JbHOH NPOrpaMMbl
Hucnurnnuna «Opranudeckas XuMus» BXOJIUT B 0a30ByI0 yacTh Onoka bl «/luctunmuabt
(Momymu)» kak obs3aTenbHas quctumiuHa b1.5.07.
2. lenu ocBoOeHMS IMCHUIIIMHBI:
o dbopMUpOBaHME Yy CTYJEHTOB XHMMHYECKOTO MHMPOBO33PEHMS, OBJIAJE€HUE HUMH
TEOPETUUYECKMMHU OCHOBAMH OPraHUYECKON XUMHUU;
o O3HAKOMJICHHE C BaXHEHIIMMHU KJaccaMd W THUIAMH OPraHMYECKHUX BEIIECTB, MX
CBOICTBaMH U 00JIACTSIMU PUMEHEHUS;
o pHOOpETEeHNE HAaBBIKOB PabOThI C OPraHNYECKUMH BEIIECTBAMHU.
3. Kparkoe coaep:kanue THCHUTIIAHBI
Beenenue
[Ipeamer opraHMyYecKOM XHMMHHM U OCHOBHBIE JTambl €€ pa3BUTHS. OCHOBHBIE HCTOYHHUKHU
OpraHMYecKoro chipbsi. KpaTkue cBeneHus 0 METOAax BbIIEICHUS, OYMCTKH U UIECHTH(PUKAUU
opranuueckux coenuHenuit. [IpencraBineHne o pagukanax U (QYHKIIMOHAIBHBIX TPYIIIAX.
['omonornyeckue psiapl. @DOpMHUPOBAaHME U OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOEHUS
OpraHWYECKUX COeAMHEHUN. BalleHTHOCTh aTOMOB B OpPraHUYECKHUX MOJIEKYJaX, MPOCThIE U
KpaTHble cBA3U. CTpYKTypHBIE (POPMYJIBI KaK CPEICTBO OTOOpaKEHUs CTPOEHUSI OpraHMYeCKHX
coequHeHuil. CTpyKTypHas H30MEpHsl U €€ OCHOBHbIE paszHoBuAHOcTH. IloHsTne o
MIPOCTPAHCTBEHHON H30MEpUU. 3HAUYEHHWE TEOPUM CTPOEHHUS JUIsl PAa3BUTUS OPraHUYECKOIrO
CHUHTE3a. OJIEKTPOHHBIC TMPEACTaBICHUSI B OpraHudeckol xumuu. KauecTBeHHas KapTuHa
KBAaHTOBO-MEXaHUYECKOI'0 OMUCAHHUS XMMHMYECKON CBSI3U C MOMOIIBI0O METOAA MOJEKYJISIPHBIX
op6utaneit (MO) kak nuHeHHBIX KOMOMHANUK aTOMHBIX opOutaner (AO). IlpencraBneHue o
pacrpesieieHud 3JeKTPOHHOM TUIOTHOCTH B MOJIEKyJle, CIoco0ax €ero Hu300pakeHus u
AIIEKTPOHHBIX (P (PeKTax aTOMOB M1 MHOTOATOMHBIX TPYIII.
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Texnuka Oe3zomacHocTH B Jlaboparopud. MeToAbl OYMCTKM M BBIJAEICHHS OpraHMYECKHX
coequnenuil. [IpaBuna pabotsl 1 Th B maboparopusx opraHuueckoro cuuresa. Pabora co
CIPAaBOYHOMN JINTEPATYpOH MO opraHuyeckod xumuu. OOume nprueMsl padboThl B OPraHUYECKOM
IPAKTUKYME.

YraeBoaopoanbl

Anxanol

['omonoruueckuii psii, HOMEHKJIATypa W M30MEpHs, aJKUJIbHbIE paaukaisl. [IpuponHble
UCTOYHUKU TapaguHoB. OCHOBHBIE CIOCOOBI MONydeHUs. [IpOMBIIITICHHBI CHHTE3 alKaHOB.
OJEeKTPOHHOE CTPOEHHE HACBILICHHBIX YIJIEBOJAOPOIOB: KadeCTBEHHAs KapTUHA OIUCAHUSA
MeTaHa B paMkaXx MeToga MO, BO3MOKHOCTh €r0 3aMeHbl MHpEeJCTaBIEHUAMH 00 Sp°-
ruOpugmzanun AO  yriaepona U (GOpMHpPOBaHHME JIOKAIW30BaHHBIX JBYXLEHTPoBbIXx MO,
COOTBETCTBYIOIIMX HWHAUBUAYaIbHbIM CBA3siM C—H. JlnuHbl CcBA3€il M BaJCHTHBIE YIJIBL
[IpocTpaHcTBEHHOE CTpOEHME ajKaHOB. BpamaTtenbHas wu3zomepus, KoHpopMmamus H HX
OTHOCUTENIbHBIE 3Hepruu. Pusndeckue CBOWCTBA MapaduHOB W MX 3aBUCHUMOCTHb OT JUIMHBI U
CTENEHU DPA3BETBICHHOCTH YIJIEPOAHOM 1enu. XUMHUYECKHE CBOMCTBAa allkaHOB KaK OCHOBA
METOZIOB  MEpepadOTKH  YIIEPOJHOTO  CHIphs. TepMHUECKHME TPEBpAlICHHUS  aJKaHOB,
TOMOJIMTMYECKUI TUIl pa3pbiBa cBsA3eil. CBOOOAHbBIE paJMKaJbl, UX IJIEKTPOHHOE CTPOCHUE U
OTHOCHUTEJIbHAsl CTAOMJIBHOCTD, MPEBPALEHUE CBOOOJIHBIX PaJMKaJIOB B YCIOBHUSX TEPMOJIU3A.
Kartaiutuueckue npeBpallleHHs alKaHOB, TEeTePOJIMTUYECKMH THUI  pa3pblBa  CBA3EH,
KapOOKaTHOHBI, MX JJIEKTPOHHOE CTPOCHHWE M TpeBpamieHus. LlenHnsie cBOOOIHOpaAMKAIBLHBIC
pEaKIMU aJIKaHOB U MX TeXHHUYecKoe 3HaueHue. OCHOBHbIC IyTH HUCIOJIb30BaHUS HACHIILIEHHBIX
YIJI€BOIOPOIOB.

Huknoankanwt

Knaccudpukanms u  HoMmeHkinarypa. (OOpa3oBaHWe IIMKIOB B XOJE  TEPMHUYCCKUX
U KaTaJIUTUYECKUX IpeBpallieHuil ankaHoB. CUHTETUUECKHE METO/AbI TOCTPOEHUS HACBIIIEHHBIX
nuKkiIoB. OTHOcHUTENbHAsE YCTOMYMBOCTh M €€ MPOSIBICHHUS B XHUMHUYECKUX MPEBPALICHMSIX
uKiIoankaHoB. Crenndurka XMMUUYECKHX CBOMCTB LuKionponaHa. CTepeoXuMUUeCKuil aHalu3
IPUYUH Pa3IMYHON ycTOMUMBOCTH LMKIOB. KoHopmanmuu nukiorekcasa u €ro Mpou3BOIHBIX.
I'eomerpuueckas nzomepus. IIpencrasnenns o NOIMIMKIMYECKUX HACHIIIEHHBIX YTIEBOIOPOAAX
U TIOJIMDIpaHax.

Ankenwvi

['omonornyeckue psiipl, HOMEHKIaTypa, u3zomepusa. CrnocoObl 0Opa3oBaHMsI JBOMHOM CBS3U.
Onucanue 3J€KTPOHHOIO CTPOECHMS AJKEHOB B TEPMHMHAX JIOKAJIM30BaHHBIX 6- U m-MO Ha
OCHOBE TIpE/ICTAaBIeHHS 00 SP?-rubpmmmsanmu atoma yriepona. OTCYTCTBHE CBOOOIHOTO
BpallleHUsI OTHOCUTEJIBHO JIBOMHOM CBSI3W KaK INPUYMHA I'€OMETPUYECKON HM30MEpUU B PNy
anKkeHoB. (Du3MYeCKHMe CBOWCTBA M CHEKTPAJIbHBIE XAPAKTEPUCTHKU aJKEHOB. XUMHUYECKHE
CBOWCTBa aJKEHOB. Peakiuu >1neKTpoHIBHOTO MPUCOEAMHEHUS KHCIOT, rajJoreHBOJOPOJIOB,
BOJIbI, TaJIOTEHOB, rajoreHaKWIOB. OpUeHTalus B peakLUaX PUCOEANHEHUS dIEKTPOYUIBHBIX
areHToB (mpaBWJO0 MapKOBHHMKOBa) M €€ WHTEpIpUTAIMsi HAa OCHOBE IPEJCTAaBICHUHA O
MEXaHU3ME PEaKUU U OTHOCUTEIbHON CTaOMIBHOCTH M30MEPHBIX KapOKaTHOHOB. [lepekucHbIi
3pdexT u obpalleHHe OpPHUEHTALMH HPUCOEIMHEHUS OpPOMHCTOrO BOJIOpOJAa KaK pe3ysbTar
U3MEHEHHs MeXaHu3Ma peakiuu. Peakuuu paaukalbHOTO NpucoeauHeHUs. OKHUCIUTEIbHbIE
npeBpalieHuss  OJe(UHOB:  SMOKCUIMPOBAHUE,  TUAPOKCHIMPOBAHHE,  OKHUCIUTEIHLHOE
pacileruieHue 10 JBOMHOM CBSI3M, TPUCOEIUHEHHE O030HAa U Pa3JIOKEHHE O30HUIOB.
Koopnunaius onepuHOB ¢ NEpeXOAHBIMH MeETalJlaMHM, KauyeCTBEHHbIE IPEJCTAaBICHUS B
TepMuHax Teopud MO U pojib B KaTAIUTUYECKUX IMPEBpALICHUSIX 0yie(pUHOB (THAPUPOBAHUE,
WU30MEpU3alMsl, OKCOCHUHTE3, OKHUCIEHHe, Merare3uc). [lonmuMepusanus ainkeHOB, €€
Pa3HOBUJAHOCTH KaK IMPOSBIIEHUE OCHOBHBIX THIIOB MpeBpalleHuil ojaepuHoB. Temomepuzanus.
OnehuHbl 1 UX TPOU3BOJHBIE KAK OCHOBHOE ChIphE B MPOM3BOJCTBE MOJIMMEPHBIX MaTEepPHasOB.
Peakuuu ankeHoB, MpOTEKalOLIUe ¢ COXPAaHEHUEM JIBOMHOM CBSI3U: aJUTHIJIBHOE TaJOUUPOBaHUE,
OKHUCJICHHE, OKHCIUTENIbHBIA aMMOHOJIM3. AJUIMIbHAs T-2JIEKTPOHHAs CHCTeMa, P, T7-
COTIPSIKEHHE U ero KayeCTBEHHOE OlrcaHue B TepMuHax teopuu MO.
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Ankaouenut

Knaccugukanus, HomeHkIaTypa u uzomepusi. Baxxneitmue 1,3-auens! u cnocoba ux noayyeHus,
JErupupoBaHue, JEruapoXJIoOpupoBanue, neruaparanus. llosydyeHne AMBUHUIIA U3 STHUIOBOIO
coupra. OJIEKTPOHHOE CTPOEHHUE: CONPSIKEHUE KpaTHBIX CBA3CH (M, mM-CONpsKEHHE),
MIPEACTABIICHHS O JIeJIOKaTM30BaHHBIX T-MO conpshkeHHBbIX TueHoB. Onucanue OyraaueHa-1,3 B
TEPMHHAX IPEIEIbHBIX CTPYKTYP, KAUECTBEHHBIE KPUTEPUH OLIEHKU UX OTHOCUTEJIBHOIO BKJIAJA.
XUMHYECKUE CBOMCTBA CONPSDKEHHBIX JMEHOB: THUIPUPOBAHME M €ro DSHEPreTHKa Kak
IIPOSIBJIEHUE CONPSDKEHHBIX KPATHBIX CBS3€HM, BOCCTAHOBJICHHWE IIEJIOYHBIMM METAJlJIaMH B
NPUCYTCTBUM HCTOYHUKOB IPOTOHOB, 3JEKTPO(MUIBHOE NPUCOCIWHEHUE TaJIOreHOB U
raJIOTEHOBOJIOPOZIOB M OPHEHTALMsI B JTHUX PpEAaKUMSIX B YCIOBUSX KHHETUYECKOIO U
TEpMOJMHAMUYECKOTO KOHTposs. Ilpucoenuuenune nByokucu cepbl. JIueHOBBI cHHTE3,
pa3pellieHHble W 3alpellleHHble 110 CHUMMETPUM  pEakUuu  LHUKJIONPHCOEAUHEHUS.
Huknoonuromepuzanuus. PasHOBUOHOCTM JIMHEWHOW NOJMMEpPU3ALUMU M €€ TEXHHUYECKOe
3HadyeHue. lIpupoaHbli M CHUHTETHYECKHMH KaydyK, BYJKaHM3auus Kaydyka. KymyleHsl:
MOJIyYeHHUE, DBJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE KYyMYJEHOB, HX XHUMHUYECKHUE
CBOMCTBA.

Anxunol

N3omepust 1 HOMeHKIaTypa. CriocoOsl 00pa3oBaHUsl TPOWHOMN CBSI3M, OCHOBAHHBIC HA PEAKIIHSIX
nerugporanouaupoanus. KapOoaaHblil 1 MUPOTUTHYECKUI METOBI OTy4YeHus aretuneHa. MO-
OTNHMCaHue TPOMHOM CBSI3M HA OCHOBE MpejcTaBieHus 00 Sp-rudbpuauzannu AO aToma yriepoja
(xauecTBeHHas1 KapTuHAa). DU3HUEcCKUe CBOMCTBA U OCHOBHBIE CIEKTPAbHBIE XapaKTEPUCTHKU
QIKUHOB. XMMHYECKHE CBOMCTBA AJIKMHOB: KAaTaJIUTHUECKOE T'MIAPUPOBAHUE, BOCCTAHOBJIICHHE
HaTpUEM B JKHUIKOM amMmuake, ruapatauus (peakuus KydepoBa), mpucoenvHeHUE CIUPTOB,
KapOOHOBBIX KHCJIOT, TJIOT€HBOJOPOJIOB, IIMAHUCTOTO BOJOPOJA W CHHTETHYECKOE 3HAYCHHE
aTux peakuuii. OKCOCHHTE3 Ha OCHOBE alKWHOB. HykieoduiabHOE mpucoennHeHue K TpOoHOH
CBA3M M 3HAYEHHME D3TUX pEaKLIUH [ CUHTE3a BHUHUJIOBBIX NPOM3BOAHBIX. I[IpeBpaieHue
aleTUJICHA B BUHWIALICTUIICH, PEaKLIMKM IPUCOEIUHEHUS K TPOMHOM CBSI3M BUHWIALIETUIICHA U UX
CUHTETHUYECKOoe 3HaueHue. llukimoonuromepusanus ajJKUHOB, AaJKUHBI KakK JHEHOQUIIBL.
OxucauTeNnbHbIE NPEBpAlICHUs] ANKUHOB. KHCIOTHBIE CBOMCTBA AJKWHOB-1, aleTUICHUIBI,
HCIIOJIb30BaHNE KHCIOTHBIX CBOWCTB aJKMHOB M pEaKIHMH aleTUJIeHUJ0B JUIsl CUHTE3a
COCIMHEHUH, COAEPKALLUX TPOHHYIO CBA3b.

Apomamuueckue y2neeo0opoovt

beH3on wu ero romosioru, U30MEpUsA, HOMEHKJIATypa. VICTOUHMKM apoMaTH4ECKHX
yriaeBoopoaoB. [IpotuBopeune mMexay GopMalbHON HEHACHIIEHHOCThIO OEH30JIbHOTO KOJIbLIA
U XMMHYECKMMM CBOMCTBaMH OeH3051a (OTHOCHTENbHAas YCTOWYMBOCTh K OKHCIEHHIO,
CKJIOHHOCTh K pEakIMsM 3aMelleHUus, SHEepreTuka peakuuil oOpa3oBaHus OeH3051a, €ro
THJIpUPOBAaHUS U OKucieHus). n-MO opOutanu OeH3osia, NOHATHE APOMATUYHOCTH, MPABUIIO
Xrwokkens. HeOenzouanole apomaruueckue cuctembl. Dusmueckne CBONCTBA M OCHOBHbBIE
CHEKTpalbHbIE XapaKTepUCTUKU O€H30Jla M €ero TroMoJIoroB. Peakiuu apomMaTndeckoro
ANIEKTPOPUIBHOTO 3aMelleHusl. 3HAUEHUE PEaKIUil AIEKTPOPHIBHOTO 3aMELIEHUSI KaK OCHOBBI
METO/I0B NIepepabOTKU apOMaTUYECKUX YIIIEBOJIOPOJIOB, UX MEXAHU3M, BIMSIHUE 3aMECTUTENIEH B
OEH30JIbHOM KOJIbLIE Ha H30MEpPHBIH COCTaB MPOAYKTOB U CKOPOCTh peakuuu. Peakuuun
paluKaIbHOTO 3aMelleHHs] M TpHcOoeauHEHHA. ANKWIOeH307bl. CrocoObl  MOyYeHHs.
XuMuyeckue cBoiicTBa. Peakuuu 31eKTpoMIbHOrO 3aMelleHuss B OEH30JbHOM KOJIbLE U
0COOEHHOCTH OpHEHTAllMM B 3TUX peakuusax. [IpoToHHMpOBaHME MOJMATKUIOEH30JI0B,
obOpaszoBaHue CTAOMITBHBIX ApPCHOHHMEBBIX HOHOB. Je3ankunpoBaHue,
JUCTIPOTIOPIIMOHUPOBAHKE, U30MEpU3aLUs aTKWIOSH30J10B. Peakuinu pajinkaabHOro 3aMelieHus
B OOKOBOM 1lenu, OeH3WiIbHAs T-3JEKTpOHHAas cuctema. OKHCIUTENbHbIE IpeBpalleHus,
QIKUIOCH30JI0B, PEaKIMU JETHIPUPOBAHUS U MX NPOMBIIUIEHHOE 3HAY€HHUE Ui MOTYy4eHUs
CTHpOJIa U AUBUHWIOEH30J1a, MOJUMEPU3ALIHsI U COTOIMMEPU3alls 3TUX COeIMHEHUH, OCHOBHbBIE
IYTH MCIIOJIb30BAHUS TOJIMMEPOB Ha UX OcHOBe. Penumnaneruiet. Judenun- u tpudenunnmeras,
uX ToJlydeHue U cBoicTBa. KucioTHele cBoiicTBa yriaeBonopoaos, mkana C—H-kuciaotHoctu,
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KapOaHWOHBI U (PAKTOPHI, OMPEACIAIONINE UX OTHOCHUTEIbHYIO CTAOMIBHOCTD. JlMdeHnIITaHbI,
cTiibOeH, TonaH. JndeHnn, cnocoObl ero Mmoxy4eHus, cTpoeHue. [IpeacTaBieHus o BIUSHUU
3aMeCTUTENIed Ha JIETKOCTh B3aUMHOIO BpAlllEHUS M CTENEHb KOIJIAHAPHOCTH OEH30JIbHBIX
KOJIell. 3aBUCHUMOCTb COMPSDKEHHMS] MEXKIY HUX T-3JICKTPOHHBIMA CHUCTEMaMU OT CTENEHU
KOIUIAHAPHOCTU U €€ TMPOSIBICHUS B JJIEKTPOHHBIX CIEKTpax MPOU3BOAHBIX Ju(eHunIa.
ApoMaTtu4HOCTh Ju(EeHHUIA, PEaKIUU IIEKTPOYUILHOTO 3aMEIIeHUsl, OPHEHTAIMs B OSTHUX
peakuusx W BIUsSHHE Ha Hee 3amectutenedl. Hadramun, ero wucrounuku. M3omepus u
HOMEHKJIaTypa TNPOU3BOAHBIX HA(TaIMHA, €ro 3JIEKTPOHHOE CTPOCHHUE W apOMATHYHOCTb.
XUMHYECKHE CBOWMCTBAa IMPOU3BOJIHBIX HadTainHa. Peakuuu 31eKTpOPHIBHOTO 3aMEIICHHUS,
(hakTOpbI, BIUSIONIAE HA OPUEHTAIUIO B OTUX PEAKIUAX, NX TEXHUUECKOE 3HAYCHHE ISl CHHTE3a
MPOU3BOJIHBIX HadTanuHa. AHTpaueH. M3oMmepuss W HOMEHKJIAaTypa MNpou3BOAHBIX. CHHTE3
aHTpalleHa M3 COCJUHEHUH OCH30JBHOTO psifa. DIEKTPOHHOE CTPOCHHE M apOMaTHYHOCTb.
Peakuuu runpupoBaHus, OKHUCICHHS, 3JIEKTPOPUIBHOIO MPHUCOSAMHEHUS U 3aMEIlCHUS.
dorookucienue u (Qporoaumepusanus. AHTpaleH B JAWEHOBOM cuHTe3e. (DenaHTparieH.
N3omMepusa 1 HOMEHKIIaTypa IPOU3BOAHBIX. DJIEKTPOHHOE CTPOCHHUE U apOMATUYHOCTh. Peaknun
TUAPUPOBAHUS, OKHCIICHUS, SJEKTPOPUILHOTO MPUCOCAUMHEHUST W 3amemieHus. Onruyeckas
M30MEpUsl OPraHUYECKUX COCNMHEHU. XUPATbHOCTh MOJIEKYJ U €€ MPOSBICHHE B ONTUYECKOU
AKTUBHOCTH COCJIUHCHHHA. ACHMMETPHYCCKHI aroM yriiepona. [IpoeknuoHHBIE (GOPMYIIHL
Onantuomepsl U panemarbl. Koudurypanmonnsie psapl.  CoeauHeHHss C  JIByMs
ACHMMETPUYECKIMH aTOMaMH YTIIEpO/ia, IUaCTEPEOMEPEI, SPUTPO- U Tpeo-(PhopMBbI, Me30-(hopma.
CBsi3b MEXAY YHCIOM aCMMMETPUYECKUX aTOMOB YIJEpoJa C YHUCIOM CTEPEOHU30MEPOB.
[Mpunmuner  pasnenenus paunemaroB. OOpamenue koHpurypamun U panemmsanus. Cs3b
MEXaHuU3Ma pPEAKUUU C ONTHUYECKOM H30MepUed MNPOAYKTOB Ha MpUMEpEe peakuui
MIPUCOCIUHEHHMS 110 JBOMHOM cBsi3u. [lonstre 06 acummerpuueckom cunrese. [IpeacraBieHus
00 ONTUYECKOI M30MEPUH COSAMHEHUN, HE COAECPKAIIUX ACHMMETPUUECKOT0 aToMa yriiepo/ia.
T'anozenonpouseoonuie y21e6000p000e

Knaccudukanus. MoHoranoreHnpou3BogHbie anu(aTHUeCKUX YIIIeBOJOPOIOB, UX MU30MEPHUS U
HoMenkiarypa. Crnocobbr oOpasoBanus cBs3u C—Hal. KauecTBeHHOE omucaHue 31€KTPOHHON
npuponsl cBsi3u C—Hal Ha ocHOBe mpencraBieHHss O XapakTepe JIOKAIW30BaHHBIX G-MO,
o0pa3yeMbIX aTOMaMH C Pa3HO# 3JeKTpooTpuiareabHOCThio. [lomsspaocts cBs3u C—Hal u ee
3aBUCUMOCTh OT MPHUPOJBI aToMa TaJoreHa. XHWMHUYECKHE CBOMCTBA MOHOTAJIOI€HAIKAaHOB:
HYKJIEOQUIbHOE 3aMEIIeHHE aTOMOB TaJIOT€HOB U JIETHIPpOrallor€HUpOBaHKe, OOIIMe YepThl U
pasnnuMs B MEXaHu3Me 3THX peakiuid, peakuuu tuna Snlu E1l, Sn2 u E2, ucnonb3oBanue
SIBJICHUSI XUPAJTBHOCTH B HM3YUYCHHM MEXaHW3Ma peakiuil anupaTHuyecKoro HyKIJIeO(UILHOTO
3aMelleHusl. BiusHue CTPyKTyphl TalloT€HaJKuiaa, MNPUPOAbl Hykieodunaa (OCHOBaHMS) U
pacTBOpUTEINS Ha COOTHOLIEHHE PAa3JIMYHBIX HANpaBIE€HUI B3aMMOJEHCTBUS TaJIOT€HAIKUIIOB C
HykieopuinaMu (OCHOBAHUSIMH) U y4eT STUX 3aKOHOMEPHOCTEH B IJIAHMPOBAHUHM CHHTE3A.
OO0pa3oBaHre KOMIUIEKCOB TaJIOT€HAJKUIIOB ¢ KHUclIOoTaMH JIplonca Kak crnoco0 yBEJIWYEHHS
HYKJICOUIHHON MOABMKHOCTH aTOMOB TaJIOTEHOB B PEAKIMIX aTKUIUPOBAHUS HEHACHIIIEHHBIX
U apOMaTHUYEeCKUX YIIIEBOJAOPOJ0B. BoccTaHOBIEHNE TajJOT€HAIIKWIOB U UX B3aUMOJEHCTBHUE C
Metauiamu. CoequHEHUs C TOBBIIIEHHOW NOABM)XHOCTBIO aToMa rajoreHa. AIuwi- u
OCH3WITANIOTEHUIBI, CIIOCOOBI MX TOJYyYeHHUS M OCOOCHHOCTH XHMHUYECKHX CBOWCTB. [u- u
TPUPEHUITXIIOPMETAHBL. CrabunbHble  CBOOOAHBIE  paAMKaNbl U KapOOKATHOHBI.
[TonuranoreHnporn3BoAHbBIE MPOCTEHIINX YIiIeBOA0po10B. Crocobsl nomydyeHus. KomOunanus
peakluuii rajJoreHUpOBaHUs AJIKAHOB, NPUCOCIUHEHUS TaJOr€HOB K HEHACHIIICHHBIM
COCTMHEHUSM U JETHAPOTATONIUPOBAHUS KaK OOIIMIA MOIX0 K CHHTE3Y MOJIUTAIOTeHATKaHOB
Ha MpuUMepe NpPOU3BOAHBIX ATaHa. [lolydyeHHe TeMHUHANIbHBIX JUTATIOTEHIPOU3BOJHBIX W3
KapOOHWIBHBIX COCIMHCHHH W TPUCOSAUHEHUEM JUTATIOKApOCHOB TIO JIBOWHOW CBSI3H.
[Toryuenne moAUQPTOPIPON3BOAHBIX METaHa U ITaHA, GPEOHBI. | eKCAXIOPIHUKIOTeKCaH U €ro
IpaKTUYECKOe 3HadeHHe. beH3anmbxyiopuJ U OEH30TPUXJIOPUI, HUX TUAPOIHU3 Kak IpUMEp
CUHTETUYECKOIO HCTIOb30BAHUS MOJINTAJIOTEHITPOU3BOAHBIX ANKUJIAPOMATUYECKHUX
yrieBoopoaoB. CoequHEeHUs ¢ TOHM)KEHHOW IOJBIKHOCTBIO aTOMa TajoreHa. XJIOPHUCTHIN
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BUHUJI U XJIOPOIIPEH, CIIOCOOBI UX MOJYYeHHs] M TeXHU4ecKoe 3HadeHue. [lonuxnopupoBaHHbie
npou3BoaHbIe ATUieHa. llomudropupoBaHHble NPOW3BOAHBIE STHJIEHA W MOJUMEPHl HA HX
OCHOBE. ApoMmaThyecKkue TrajoreHnpon3BoAHble. CrocoObl MONy4eHHUs: TaJoreHupOBaHUE
apOMaTUYECKUX YIIJIEBOJOPOJIOB, IMpeBpalleHue coiei aua3zoHus. OCOOCHHOCTH MPOTEKAHHUS
peakiuil HYKJICOPMJIBHOTO 3aMEIICHUs B apOMAaTUYECKOM sJpe, MpeAcTaBiIeHUs 00 ux
MEXaHM3ME, KaTajlu3, BIUSHUE 3aMecTuTeneld. B3aumoneicTBue ¢ MeTalulaMH: IOJy4YEHHE
METAJUIOPTaHUYECKUX COEIMHEHUH, CHUHTE3 aJKWJIAPOMATHYECKUX COCAVNHEHUN W JIMapHUIIOB.
O¢ddekTbl aTOMOB TaJOreHOB KaK 3aMECTHTENCH B peakIusaX 3JIeKTPOPHIBLHOIO 3aMELICHHUS.
Konnencanus xmopoensona ¢ xnopaiem, JJIT. TTonmuxaopnpousBogHsie OeH30Ma: MOTyYeHUE,
OCHOBHBIE NYTH HUCHOJb30BaHuA. [lomuxioprnpousBoanbie audenHwna u HapTaliuHA, HX
TEXHUYECKOE 3HAYECHUE.

Cnupmeul, henonni

OpnHoaToMHbBIE HachIlIEHHBIE COUPTHL. M3omepus, knaccudukanus, HoMeHkiIaTypa. CrocoObl
00pa3oBaHUsl CIHUPTOBOW THIPOKCHIIbHOW Tpymmbl. [IpoMBIIIEHHBIE CIIOCOOBI TONYyYeHUS
npocTelmux anupaTu4eckux CIUPTOB, CIIUPTOB, coAepKamux oT 7 A0 20 aToMOB yriiepoaa, u
LUKJIOT€KCaHoa. DJIEeKTPOHHAas Mpupoaa u nossipHocts cpszeil C—O u O—H, BopopoaHas cBs3b,
ee TMpPOSBIICHUS B CIEKTPAJIbHBIX XapaKTePUCTHKAX U (PU3MYECKHX CBOWCTBAX CIUPTOB.
Xumuyeckue coiictBa. CHHTE3, CBOMCTBA, CHHTETHYECKOE HCIIOIH30BAHUE CIIOKHBIX 3(UPOB
MUHEPaTbHBIX KUCIOT. Hykneodunbhbie cBoiicTBa cnupToB. OKHCIEHHE M JIETHAPUPOBAHUE
CHOUPTOB. AJTWIOBBI CHHUPT, MNPONAPTHIIOBBIA CHUPT, OEH3WIOBBIM cOMpPT, AU- U
TpupEHUIKApOMHOI, METObI CHHTE3a U OCOOEHHOCTH XMMHYECKUX CBOWCTB. MHOroaromMHbie
CHUPTHL. [ THKOIH, CrTOCOOBI MX MOMYYSHHUS. DTUICHTINKOIb, TIOIUITHIICHTIIMKOIHA U UX 3()UpHI:
CBOMCTBAa M OCHOBHbIE IyTH HMCHOJIb30BaHus. [InHakonmHOBas meperpynnupoBka. OKucIeHUE
rukoneil.  1,4-byranauvon. I'munepun. Ilentasputputr. I[lpencraBineHuss o  cBoiicTBax
BHUHUJIOBOTO CIHUPTa, KeTo-(heHosbHas TayToMepus. [Ipou3BogHBIE BHHHIOBOTO CHHUpPTa Kak
MOHOMEpPBI. OKCHUIIPOU3BOJHBIE APOMAaTUYECKUX YIJIEBOAOPOJAOB. DEHOI U €ro IOMOJIOTH,
HadTonbel. Homenknatypa. CriocoObl BBeIeHUS THAPOKCUIBHON TPYIIIBI B apOMaTHUECKOE SIpO.
Xumudeckue CcBOWCTBA. [IpHUMHBI TMOBBIIIEHHOW KHUCIOTHOCTH (PEHOJIOB TIO CPAaBHEHUIO C
ann(paTHUeCKUMH CIUpTaMH, BIUsSHHE 3aMecTuteneid. OOpa3oBaHuEe (PEHONIATOB, MPOCTHIX U
CIOXHBIX 3¢upoB. PaccMoTpeHre apoMaTuueCKuX OKCHUCOCIUHEHHM C MO3UIMA KETOSHOJIbHON
TayTOMEPUH U BIUSHUE APOMATHUYHOCTU HA IOJIOKEHWE TAayTOMEPHOrO paBHOBecHs. Peakius
Byxopepa, ee Texuudeckoe 3HaueHHE. Peakinu 351eKTpoGUILHOTO 3aMelIeHusI, 0COOCHHOCTH UX
npoTekaHus W TmpoBeAeHus. IleperpynnupoBka CIOXHBIX 3(GHUPOB (EHOJOB Kak CHocod
aluuipoBaHust 1o Kosblly. KonpeHcanusi (eHonoB ¢ KapOOHWIBHBIMH COEIMHEHUSIMHU,
benondopmanbIerugHple  CMOJbI, JAU(EHWION-TIPONaH, OCHOBHBIE IYTH HCIIOJIb30BAaHUS
3aMelleHHbIX (PeHOJIOB. Peakiun 31eKTpopUIbHOIO 3aMEelLeHHs], XapaKTepHble A (PEeHOJIOB U
(GeHONATOB, KaK apoOMaTUYeCKHX COEIMHEHHWH C TOBBIIIEHHOW PEaKIMOHHOM CHOCOOHOCTHIO.
I'unpupoBanne u okucienue ¢eHosnoB. CtaOuiabHble (DEHOKCUIIbHBIE paUKaibl, (EHOJIbHBIE
CTaOMIIN3aTOphl TOJIMMEPHBIX MaTepHaioB. [leperpynnupoBKM aJKWIIOBBIX, AaJUIMJIOBBIX U
CIOXHBIX 3(hupoB (eHonoB. MHoroatomHble (eHonbl. [lupokaTeXuH U THAPOXUHOH.
IIpencraBineHuss O TPUPOIHBIX COEAMHEHUSAX — IIPOU3BOJHBIX IHpOKAaTexuHa. Pe3opuuH.
OnroportonuH. J(uankuioBbie dQUpPHL: CIOCOOBI MOTYYEHHUs, B3aUMOACHCTBHE C MPOTOHHBIMU
KHACIOTaMU U KucioTamu JIpiouca, pacuiensienue, okucienue. L{ukimmueckue npoctbie 3QUpHI.
0-OKHCH: TIOJlyY€HUE, W30MEepHu3alus, B3aUMOJEUCTBUE C TaJOreHBOJOPOAAMHU, BOJOH,
CIUPTaMH, ATWJIECHIVIMKOJIEM, aMMHUAaKOM M aMHUHaMH, MarHUHOPraHUYEeCKUMH COEIMHEHUSMHU.
Onuxnopruapud. Terparuapodypan. [unokcan. BununoBsie >Qupbl. AJIKUIOBBIE 3PUPHI
(eHOoI0B: NoyYeHre, pacillelIeHUe PHU AEHCTBUM KHCIIOT M €r0 MEXaHU3M, IIeperpyninupoOBKH.
AJKOKCUTPYIINA KaK 3aMECTUTENb B PEAKIUAX apOMaTHUYECKOrO EKTPOPUIBHOTO 3aMEIIeHHUS.
JudennnoBelii 3¢up: noxydeHue u mpuMeHeHHe.

Merasoopranudeckue coeJHHeHHs

Maznuit- u aumuiiopeanuyeckue coeOuHenus
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Cnoco6sr  momyuenmsi. [lpupoma  cBsizm  yriepoa-meTal. XHMHUYECKHE  CBOWMCTBA:
B3aMMOJEHCTBE C  IMPOTOHOJOHOPHBIMHU  COEAMHEHUSMH, TaJOr€HAMH, KHUCIOPOIOM,
TaJIOTeHIIPOU3BOIHBIMU  YTJIEBOAOPOJOB, KapOOHWIBHBIMU COEIWHEHUSIMHU, MPOU3BOJHBIMU
KapOOHOBBIX KHUCIOT M YIJIEKHCIOTOH. lcmonb30oBaHWE B CHHTE3€ HJIEMEHTOPTaHMYECKHX
COCTUHEHUN.

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

Kapoonunvnuie coeounenusn

Knaccugpukanus u Homenkinarypa. CrnocoObl oOpazoBaHust KapOOHWIBHOM Tpynmbl. CuHTE3
aNbJIETU/IOB U KETOHOB M3 KapOOHOBBIX KHCIOT U UX MPOU3BOIHBIX. [lomydeHne apomaTtuueckux
KapOOHMJIBHBIX COEAMHEHHH. DJIEKTPOHHOE CTpPOSHHE KapOOHUIIBHOHN TpYMIIbI: KaueCTBEHHOE
ONKCaHNE B TEPMHUHAX JIOKAJIM30BAaHHBIX G- U m-MO, pacripeneieHue 31eKTPOHHON MIOTHOCTH.
OCHOBHBIEC CHEKTpPAIbHbIE XapaKTEPUCTHUKU U (PU3UYECKUE CBOWCTBA. XHMMHUYECKHE CBOMCTBA.
Peakuuu ¢ rerepoaTOMHBIMH HYKJICO(QHIAMU, UX MEXAHHU3M, POJIb KUCIOTHOTO M OCHOBHOTO
Katanu3a. B3anmMmopelcTBHe C a30TconaepKalluMU Hykieoduiaamu: o0IIue 4epThl MEXaHHW3Ma
9TUX peaKuil U 3aBUCUMOCTb KOHEYHOI'O Pe3yJbTaTa OT CBOMCTB MPOMEKYTOUHBIX COSAMHEHUN.
Bzanmopeiicteue ¢ C-mykineodunamu: o0pa3oBaHHWE IIMAHTHIPHHOB, TPHUCOEAUHEHHE
METAJIOPTrAaHUYECKUX COCIUHEHUH M MOOOYHBIE MPOLECChl, OCIOKHAIOIINE CHHTETHYECKOE
UCIIOJIb30BaHUE ATOW peakuuu. KeTro-eHoulbHas TayTOMEpHs M CBSI3aHHBIE C HEW CBOMCTBA
KapOOHWJIbHBIX COEIUHEHHH. AJBJOIbHO-KPOTOHOBAS KOHJCHCAIMS M €€ MEXaHHU3M Ipu
KHCJIOTHOM M OCHOBHOM Karanu3e. KoHpaeHcanusi anpJerujioB M KETOHOB C COEIMHEHUSMU
JIPYTUX THUIOB, COJEPKAIIMMH aKTHBHYIO METHJICHOBYIO rpymmy. [lonumepusanus anbaeruios.
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM ANbJIETHI0B U KETOHOB. OKUCIEHHUE allbJIErHI0B
0 KapOOHOBBIX KHCIIOT, CBOOOJHO-PAIUKATIBLHOE XJIOPHPOBAHHE APOMATHUECKUX allbJIETH]IOB,
OKHCJIEHHE KETOHOB 0€3 pa3phiBa U C pa3pblBOM YIUIEPOJ-yIiepoaHbIX cBsizel. Karanutuueckoe
TUAPUPOBaHUE KapOOHWIIBHBIX COEIUHEHHI, BOCCTAHOBJICHHE KOMIUIEKCHBIMU THIPHUIAMU
METaJIJIOB, CIUPTAaMU B IPUCYTCTBUU AJIKOTOJIATOB AJFOMUHHUS, aMaJbIaMUPOBAaHHBIM LIUHKOM U
COJITHOM KHCJIOTO#M, BOCCTAHOBJIICHHE KETOHOB METa/llaMH C OOpa3OBaHHEM METaJUIKETHIIOB
NMHAKOHOB. B3aumojelicTBUE HESHOIM3UPYIOLUIUXCS abAETUIO0B CO IIejouyaMu, OCH30MHOBAs
KOHJeHCcalus. Peakuuu 5>10eKTpoQHIBHOIO 3aMElleHHs B apoOMaTUYeCKHX albAerujiax u
KETOHax. A30TCOJEpIKalle MPOU3BOIHbIE KApOOHWIBHBIX coequHeHui. OO0Iue npeacTaBiIeHus
O CXOJICTBE JIEKTPOHHOI'O CTPOEHHSI M XMMHMYECKHX CBOHCTB KapOOHMJIBHON M a30METHHOBOM
rpynn. BoccraHoBieHne OKCHMMOB, TMIpPa30HOB, MH(PQPOBBIX OCHOBAHWN, BOCCTAHOBUTEIHHOE
aMHHHMPOBAaHUE  KAapOOHWIBHBIX  coeluHeHMH. OKCHMBI: TIeOMEeTpHUYecKass  H30MepHs,
IpEeBpalleHMs], KaTAIU3UpyeMble KUCIOTaMH, NEperpynnupoBKa OKCUMa IIUKION€KCAaHOHA U €€
IIPOMBINIIEHHOE 3HadeHue. KaranuszupyemMoe OCHOBaHUSMHU pa3lIOKEHUE TUAPA30HOB Kak
C1oco0 BOCCTaHOBJIEHUS! KapOOHMIIBHBIX COETMHEHUH.

Jlukapoonunvnsle coeOunenus

Knaccudukanus, womenknatypa. CnocoObl momydeHus. [JHMokcanb, METHUITIUOKCATb:
o0pa3oBaHMe YCTOWYMBBIX THAPATOB, KaTalH3UpyeMbleé OCHOBAaHUSMHU TMpPEBpAIICHHUS B
OKCUKUCIOTHI. J[MMETMNIIMOKCUM U KOMIUIEKChI METaUIOB Ha €ro ocHoBe. ben3zui,
UKJIorekcan-1,2-n1on, OeH3uiIoBas MeEperpynnupoBka. JIMKapOOHWIBHBIE COEIMHEHHUS.
QopMUITALIETOH:  [MKJIWYECKass KpPOTOHOBas KoOHAeHcanus. JIMKeTOHBI: KEeTO-€HOJIbHas
TayTOMEpHs, AIKHJIUpOBaHHE, OOpa30BaHHE XeNaTHBIX KOMIUIEKCOB C HOHAaMH METaJJIOB.
JlumenoH M MOpOAYKTHI €ro KOHJEHCAIlMU C anpierujamu. JukapOOHWIbHBIE COEIUHEHMS,
MCII0JIb30BaHUE B CUHTE3€ MeTEPOLMKINYECKUX COeAUHEHNN. DTalIeBbIi 1UaIbAETU.
Henpeoenvnvle kapooHunbHble COCOUHEHUA

Knaccugukanus. HenpenenbHble anbaeruapl U KeToHbl. OOIIME METOJbl CHHTE3a: OKHMCJIECHHE
0J1e()MHOB MO AJUTMIILHOMY IMOJIOKEHUIO M CIIUPTOB AJUTMJILHOTO THIIA, KPOTOHOBAs KOHACHCALUS
KapOOHMIIBHBIX coeAuHeHuil. CUHTe3 akpoJjieMHa Jerujparalueld TIULIepuHa. DJIEKTPOHHOE
CTPOCHHE: COMpsDKeHHE CBs3ed u xapaktep MO, pacmpeneneHue >JIEKTPOHHOM TJIOTHOCTH.
Xumuueckue cBoiicTBa. KaramuTuueckoe TI'MApUPOBAaHUE, BOCCTAHOBJIEHHE KOMILJIEKCHBIMU
TUAPUAAMH METAJUIOB, CIHUPTaMM, CIIOCOOBI CEJIEKTUBHOIO IPOBEAEHUS O3TUX pEaKIHUil Mo
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KapOOHWJIBHOW TPYIIE WX ABOMHOM yriepo-yriepoaHoi cBsi3u. BoccTaHoBIEeHNE MeTaIaMu
B NPUCYTCTBHUM HCTOYHUKOB NPOTOHOB. CENEKTUBHOE OKHUCJICHUE AalbJECTUAHON TPYIIIBL.
Peakuuu npucoeHeHus BOJbl, CHUPTOB, raJOreHOBOAOPOI0B, OUCYIb(hUTa HATPUS, aMMHAKa U
aMMHUHOB, LIUAHUCTOTO BOAOPOJA, METANIOPraHUUYECKUX COeIUHEHUM. Peakunn KoHaeHcauuu ¢
C—H-aktuBHbIMu coenuHeHUsMH. D¢dekt BuHWIOrMM U C—H-aKTUBHOCTh, HEHACHIIIEHHBIX
KapOOHMIIBHBIX coequMHEeHUH. KeTeHbl: MeTo/bl CHHTe3a, PeaKIUU NMPUCOSAMHEHUS K KETeHaM
KaK pa3HOBUAHOCTh PEaKLMU allMJIMPOBAHUs, TUMEpHU3alusi. XUHOHBI: OOIIME METObl CHHTE3a,
peaKuy BOCCTAHOBIICHUS U IPUCOEAUHEHUS. AHTPAXUHOH.

Kapoonoswvie kuciomul u ux npouszeoonsie

Knaccudukanus n Homenknarypa. Meroasl nonydenus. [IpupoHbie HCTOYHUKH KapOOHOBBIX
KUCTOT. [ MIpOaN3 TpUralloreHMETHUIIbHBIX MPOU3BOIHBIX KaK METO/] OJTYyYEHHS] apOMAaTHYECKUX
KapOOHOBBIX KHUCIIOT. DJIEKTPOHHOE CTPOSHUE KapOOKCHIIBHONH M KapOOKCHUIIATHOW TpyIIl.
Oduznyeckue CBOWCTBa KapOOHOBBIX KHUCIOT, BOJAOPOIHBIC CBSA3M M 0Opa3oBaHUE JAUMEPHBIX
acconuaToB. XHMMHMYECKHE CBOWCTBA. KHCIIOTHOCTB, €€ CBSI3b C DJIEKTPOHHBIM CTPOCHUEM
KapOOHOBBIX KUCJIOT M UX aHHOHOB, 3aBUCUMOCTbH OT XapaKTepa U IOJIOKEHHs 3aMeCTUTENeH B
AIKUAIBHON 1enu uiau OeH30JIbHOM KoJjblle. OOpa3oBaHKe MPOU3BOIHBIX KapOOHOBBIX KHCIOT:
coliefl, CIOXHBIX O(UPOB, TAIOrCHAHTHUAPUAOB, AHTHAPUAOB, AMUHOB U HHUTPHUJIOB.
[IpencraBieHuss 0 MexaHU3ME B3aUMOIPEBpAIllEHUN KapOOHOBBIX KHUCJIOT M UX MPOU3BOJHBIX,
pPOJIb KUCIOTHO-OCHOBHOTO Kartaju3a. BoccTaHoBlieHHWE M TajJouIupoBaHUE KHUCIOT. Peakuuu
3aMelleHusl B 0EH30JIbHOM KOJIbILIE KUCIIOT apoMaThueckoro psijaa. [IpencraBienre 06 OCHOBHBIX
NyTAX KCIOJb30BaHUS KapOOHOBBIX KucioT. I[Ipom3Boanbie kapOOHOBBIX Kucior. Couu.
[IpakTH4yeckoe HCIOMB30BAaHUE COJEH KapOOHOBBIX KHCIIOT. XJIOPAHTHIAPUIBI;, PEAKIUU C
HyKJIeopUIaMi U HCIOJIb30BAaHUE XJIOPAHTHAPUAOB B KAueCTBE pPEareHTOB allUJIMpPOBAHUS,
BOCCTAHOBJIEHMSI JI0 aJbJETUJOB, pPEAKIUHM C MarHMMOPraHu4eCcKUMH COEAMHEHUSIMHU.
Xnopuctelii O€H30WJ, TMOJy4Ye€HUE, pEaKUHUOHHAas CIOCOOHOCTh MpPHU B3aMMOJICHCTBUH C
HyKJIeoQUIaMd B CPaBHEHWH C XJIOPAHTHIAPUIAMH alu(paTHUYECKUX KapOOHOBBIX KHCIOT M
OCOOCHHOCTH HCIIOJIb30BaHUS B KadecTBe peareHTa OeH3omnupoBaHus. CloxKHbIE 3UPHL:
KaTaJUTHYECKOE T'HAPUPOBAHUE, BOCCTAHOBJIEHHE KOMIUIEKCHBIMU THApPUIAMH METAJIOB U
MeTallJlaMi B TMPHUCYTCTBUM HCTOYHHKOB TMPOTOHOB. Peakuuu mnepestepuduxanuu u
cnoxHOo3(upHON KoHeHcauu. [IpeacTaBnenns 00 OCHOBHBIX MYTSIX HCIONIb30BAHUS CIOMKHBIX
3pupoB. AHrUApUIb KapOOHOBBIX KHCIIOT: pPEaKUUMU C HykiIeopuiaamu (aluIMpPOBaHUE),
yKCycHBIM anruapun kak C—H-koMmMmoHeHTa B peakiMu KOHJCHCAIIMH C apOMaTHYECKUMHU
anbAeTuIaMd. AMUJIBI: KHUCJIOTHO-OCHOBHBIE CBOWCTBA, MPUYMHBI MOHUKEHUSI OCHOBHOCTU W
MOBBIIICHUS] KUCJIOTHOCTH B CPaBHEHWH C aMMHAKOM W aMMHUHAMH, OCHOBHBIE ITyTH
npeBpalleHrss B aMHHBI, TMpPEACTaBlIeHHUs 00  OCHOBHBIX MYyTSIX  HCHOJIB30BaHUA.
B3aumonpespaiienuss aMui0B U1 HUTpUJIoB. CBOMCTBAa HUTPUIIOB. J{MKapOOHOBBIE KHUCIOTHI.
Knaccudukanus v HOMEHKJIATypa, MeToAbl cuHTe3a. llomydeHue IIaBeneBOM KHUCIOTHI W3
dbopmuaTta HaTtpusa. XUMHUYECKHE CBOWCTBA. KHUCIOTHBIE CBOWCTBA M HMX 3aBUCUMOCTH OT
B3aMIMHOTO PACIOJIOKEHHUsI KapOOKCWIBbHBIX Tpymm. OOpa3oBaHuEe MPOU3BOJIHBIX MO OJHOW U
0o0enM KapOOKCWJIBHBIM TpyIIaM, CMelIaHHble Mpous3BojHble. lllaBeneBas kucnora: peakuuu
NeKapOOKCUIIMPOBaHUS, JCKapOOHUIUPOBAHUS, OKHUCIEHHUs. JlMdTWUIOKcanmaT, peakluu
CIIOKHO?(UPHONW KOHJEHCAIMM C €ro ydyacTHEM U HMX CHHTETUYECKOTO HCIOJIb30BaHHE.
ManonoBasi KHCTOTa: JeKapOOKCUIUPOBAHWE U TPHUYUHBI TOBBIIIEHHOW JIETKOCTU €r0
MPOTEKaHUs, KOHIEHCAIMN ¢ KapOOHUIbHBIMU coeAMHeHUsIMU. CBONCTBA MaJlOHOBOTO 3(upa 1
WX CHHTETUYECKOE HCIOJIb30BAHME: KOHJEHCAINH ¢ KapOOHUIBFHBIMH COSAMHEHUSIMHU (PEaKIus
KneBenarens), npucoeIMHEHUE 110 KPaTHON CBSI3U, aKTUBUPOBAHHOM 3JI€KTPOHOAKIIENITOPHBIMU
3aMecTuTesIMU  (peakiusi Mmuxasns), oOpa3oBaHHe, AQIKHJIMPOBAHWE U  OKHUCIUTENbHas
KOHJIEHCAllUs HaTpaMaJIoOHOBOTO 3(upa, MpeBpalieHrne TPOAYKTOB 3TUX pPeakiuil B KapOOHOBbIE
KUCTOTHI. SIHTapHass W TJIyTapoBas KHUCJIOTHI: TEHACHIUS K OOpa30BaHUIO IUKIHYECKHX
aHruIpuaoB U uUMUAoB. CyKUMHUMUI, €ro B3aUMOJEHCTBUE C OpOMOM U IIEI0YbIO,
ucnons3oBanue N-OpoMcykuuMuga B CUHTe3€. ANUIMHOBAS KHUCIOTa U €€ TMPOU3BOAHBIE, MX
CBOICTBa M MYTH MNPAKTUYECKOTo HCHONb30BaHus. DraneBas KUCIOTa U €€ IPOU3BOJHbIE:
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¢dTaneBblii aHTHAPUA M €r0 HCIOJIb30BAHUE JUUISl CMHTE3a aHTPAXWHOHA M €ro IMPOU3BOJHBIX,
TPUAPUIIMETAHOBBIX KpacuTeneil; (TaluMUI W €ro HUCIOJb30BaHWE IS CHHTE3a AMHHOB
(peakuus ['abpuens) ¥ aHTPAaHUIIOBOM KHCIOTBHI; CJIOXHBIE 3(QHUPHl M HUX MPAKTHYECKOE
ucrnoip3oBaHue. TepedranuBas KHCIOTa, JUMETHWITEpePTalaT U €ro IPOMBIIUICHHOE
ucnoibp3oBanue. [Ipou3BogHbIe YroIbHONW KHCIOTHI: MOYEBHHA M €€ MPOU3BOIHbBIC, CIOXKHbBIC
a¢upbl, U30IMAHATHI, YpeTaHbl. [IyTH MPaKTHYEeCKOrO KCIOJIb30BAHUS MMPOU3BOIHBIX YTOJBHON
kucnoTel. HempenenbHbsle MOHOKapOOHOBBIE KUCIOTHL. Kiaccuduxamus. MeToasl monydeHus
a-, B- HempeaenbHBIX KapOOHOBBIX KHCIOT U3 OJIG(UHOB, alleTUIICHA, JUKAPOOHOBBIX, TaJIOTEH-
U OKCHUKapOOHOBBIX KHUCJIOT. ODJEKTPOHHOE CTPOEHHUE, B3aUMHOE BIUSHUE KapOOKCUIbHOMN
CPYIIIBI U ABOMHOM CBsI3u. Peakuusi npucoeanHEHUs, MPUYUHBI OPUCHTALIMK, HAOI0OAaeMON B
9TUX peakiusax. lIpomblluieHHbIE METOBI MOJYyYEHHUS M IMYTH HUCIHOJIb30BaHUS aKPUIIOBOM,
METaKpUJIOBOM KUCIOT U UX MPOU3BOAHBIX. [IpUpoaHbIE UCTOUHUKU U MPAKTUYECKOE 3HAYCHUE
OJICMHOBOW KHCJOTHl W KHUCJIOT C IOJUMEHOBBIM YIJIEPOJIHBIM paaukaioMm. HempenenabHbie
TUKapOOHOBBIE KHUCIOTHL. CIOCOOBI TOJMYYEHHS MAJICHMHOBOW KHUCIOTBI M €€ aHTHIPHIA.
CrepeouszoMepusi  ATHICHANKAPOOHOBBIX  KUCIOT, B3aMMOIPEBpPALICHHUs MAJEUHOBOM U
(GbymMapoBOl KHUCIIOT, MPOSIBIICHUSI CTEPEOM3OMEPUHU B PA3IMUYUAX UX XMMHUYECKHX CBOWCTB U B
MPOCTPAHCTBEHHOM CTPOCHUU MPOAYKTOB UX PEAKIUH, MPOTEKAIOIIUX O JBOMHOMN CBSI3H.
Okcukuciomul

Knaccudukanus u HOMeHKIaTypa. AnudaTHUYecKHe OKCHUKHCIOTHI, OOIIME METOIbl CHUHTE3a.
[TpencraBineHuss O MPUPOTHBIX UCTOYHHKAX OKCHKHUCIOT. OCOOCHHOCTH (DM3MUECKUX CBOMCTB
OKCUKHUCIIOT. XMMHUYECKHE CBOWCTBA. Peakiuu neruaparanuy u 3aBUCUMOCTh UX pe3ysbTara OT
B3aUMHOTO PAaCIOJIOKEHHUSI KapOOKCHUIbHOM M OoKcurpynmbl. [IpeictaBieHus o CTEpeOXUMUU
OKCUKHUCJIOT, PEaKIMH C OOpalleHHEeM M COXpaHEHHWEM KOH(MUTypaluH XHUPaJIbHOTO IEHTpA.
ApomMaTHyecKre OKCUKHCIIOTHI: TONydeHHe KapOoHu3anuend (eHONIITOB U Ha(TONIATOB,
B3aMMOIIPEBPALICHHS COJIe OKCMOEH30MHBIX KUCIOT U BIUSHUE MPUPOABI KATHOHA IIETOYHOTO
MeTajula U TeMIIEpaTypbl Ha HAMpaBlICHHE ITUX peakuuid. [losydeHne MmpoCThIX M CIIOXKHBIX
3¢upoB, peakiuu azocodetanud. [lyTu ucnonbp3oBaHusi OKCHOEH30MHBIX 1 HAPTOWHBIX KUCIOT U
WX TIPOU3BOIHBIX.

Anvoezuoo- u kemoxuciomol

Knaccudukanust u Homenknarypa. [Ipocteitimme o-anbaeruao- u o-KeTokucaoTsl. [lonydyenue u3
KETOHOB, KapOOHOBBIX KHCIOT M MX MPOU3BOAHBIX. XMMHUYECKHE CBOMCTBA KaK IPOSBIICHUE
XapaKTEepPHBIX CBOWCTB JIBYX (YHKIMOHAIBHBIX TPYII. [-adbAeTu0- U [-KETOKUCIOTHI,
cnenuduka ux cBOHCTB. IlomydeHue CIOXKHBIX D3(QHPOB € TMOMOIIBIO CIOXHOIDUPHON
KOHJICHCAIINU. aleTOyKCycHbIH 3¢dup, ero C—H- KUCIOTHOCT, M TayTOMeTpus, 0Opa3oBaHHE
METAIJTMYECKUX TPOU3BOJHBIX, UX CTPOCHHE, IBOMCTBEHHAs pPEaKIMOHHAs CHOCOOHOCTh U
WCIIOJIb30BAaHUE B CHHTE3€ KETOHOB M KapOOHOBBIX KHUCIOT. KoHaeHcamusi ¢ KapOOHUIbHBIMU
COEIMHEHUSIMU, TIPUCOECIUHEHNE K TBOMHOMN CBSI3HM, aKTUBUPOBAHHOM 3JEKTPOHOAKIENTOPHBIMU
3aMECTUTENISIMA, M CHHTETHYECKOE HCIIOJIb30BAaHME OTHUX peakuuii. B3ammoneicTBue ¢
OHCYTb(UTOM HATpHsl, LHUAHUCTBIM BOJOPOJOM, THUAPOKCHIAMHUHOM U TPOU3BOIHBIMU
ruapasuHa. Peakiusi OpoMUpOBaHUsS, HUTPU3UPOBAHUA, a30COUYECTAHUS, AalCTUIMPOBAHMUS,
B3aUMOJICCTBUE C MAarHUMOPraHMYECKUMU COEIMHEHUSIMU U JUa30METaHOM

Yenesoon

OkcukapOOHMIIBHBIE COEIMHEHUS M WX HaumOoJjee XapaKTepHble XHMHUYECKHE CBOMCTBA.
Monocaxapuasl u ux kijaccupukauusa. Crepeonsomepusi, KOHQUIypalMOHHbBIE PSIbL.
KonpuaTonennas Tayromepusi, MyTapoTauus. Peakuuu, HCHOIb3yeMblE Ji1 BBISICHEHUS
CTPYKTYPHBIX M  CTEPECOXMMHYECKHX XapaKTEPUCTHK MOHOCAaXapWJIOB: OKHUCJICHHE U
BOCCTAHOBJICHHE, allMJIUPOBaHUE, aJKUINpPOBaHUE, 00pa3oBaHue (GEHIITHAPA3OHOB U 03a30HOB,
MepexoJpl OT HHU3IIMX MOHOCAXapUIOB K BBICIIMM W OOpaTHO, JU- W TMOJHCaXapHUIbl,
MPEACTABICHUS O PACIPOCTPAHEHUH YIIIEBOAOB B MPUPOJAE U MYTAX UX UCIIOIb30BAHMS.
IIpocmote 3¢huput

Knaccudukanus, HomeHKIaTypa. JnankunoBbie 3(Upbl: cOcOObI MONTyYeHHUs, B3aUMOICHCTBUE
MPOTOHHBIMU KHCIIOTaMU W Kkuciotamu Jlptowca, pacmieruieHne, okucienue. llukmudeckue
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IpOCThIe d(PUPBI. -OKUCH: MOJIydEHHE, N30MEepU3aL|s, B3aUMOAEHCTBIE C raJIoOr€HBOIOPOJAMH,
BOJOHM, CIHUpPTaMM, OTWIEHIJIMKOJEM, aMMHakoM M aMUHaMH, MarHUHOpraHn4ecKUMHU
COCAMHEHUsAMHU. Onuxjaopruapu. Terparuapodypas. JluokcaH. BuHuioBble 3(UpHL
[Tony4yeHnue u3 aneTuieHa u dTuieHa. [ uaponu3 u npuuruHbl OOIBIICH JETKOCTH €ro MPOTEKaHUS
[0 CPaBHEHUIO C JUAIKWIOBBIMU 3(hUpaMu, NooJuMepu3anus. ANKUIOBble 3GUpPbl (EHONOB:
[IOJIyUEHHUE, pAaCILEIJICHUE IpU JAEHCTBUUM KHUCIOT M €ro MEXaHW3M, I[eperpyninupoBKU.
AJKOKCHUTpYIIIIa KaK 3aMECTUTENb B PEAKLUAX apOMATUYECKOIO 3JIEKTPOPHIBLHOTO 3aMeIleHUs.
JudennnoBelii 3¢up: NOTy4eHNE U IPUMEHEHHE.

A3oTcoaepkalye OpraHnyecKue coeMHeHus!

Humpocoeounenusn

Knaccugpukanus u HomeHknarypa. CrnocoObl MOSYyYEHHMs HUTPOCOEAMHEHHUH. DIEKTPOHHOE
CTPOCHUE HUTPOIPYIIIbI, XapaKTep €ro BIUSHUSA Ha HACHIIIEHHbIM, HEHACHILEHHBIN U
apOMaTUYEeCKUH  yIJIeBOJOPOAHbIE pajukaibl. XuUMUYeckue cBoicTBa. Kartamutuueckoe
THJIPUPOBAHUE, BOCCTAHOBJICHHWE B KHUCIOW, HEHTpanbHOM u Imeno4Hoil cpemax. C-H-
KHUCIIOTHOCTh U CBSI3aHHbIE C HEHl cBoiicTBa anupuyeckux HuUTpocoeanHeHui. Tayromerpus
HUTPOCOCIMHEHUH W PEaKUWu auupOpMbl: THUAPOIU3, MEPETPYNIHMPOBKA B THUIPOKCAMOBBIC
kucinoTel. CBOMCTBa  apoMaTHUYECKUX  HUTpOcOoeAMHeHuil. Peakuum  snexkrpoduiabHOro
3aMeIlEeHus, BIIMSHUE HUTPOTPYII Ha CKOPOCTh M OpHEHTaluio. PaaukanbHOE 3aMmelleHue
HUTPOTPYIIIIHI. [HonmuHuTpO-apomMaTuyeckue COEMHEHUS: peakuuu YaCTUYHOTO
BOCCTaHOBJICHHS, HYKJICO(QHIFHOE 3aMEIIeHHe HUTPOTrpynubl. HUTpompous3BoIHBIE TOTyOJA:
okucinenne, C—H-kucnoTHOCTP M CBsi3aHHBbIE C HeW peakuuu. [IpoayKTBl HEMOJIHOrO
BOCCTAHOBJIEHMsI HUTpocoeuHeHni. HuTpocoequuenus: TayroMeTpusi, JMMepr3anusi, peakiuu
KOHJIeHCalluu. (PeHUITUAPOKCUIIAMHH, a30KCUOEH30JI U UX NeperpynnupoBku. ['mapazobenson,
OEH3UAMHOBAs U CEMUIMHOBAS IEPErpyNIHPOBKH.

Amunwi

Knaccugukanus, HomeHknarypa. CriocoObl oaydeHus. DIEKTPOHHOE CTPOCHUE aMHUHOTPYIIIIBI,
3aBUCUMOCTb OT IPUPOJBI PATUKAIOB, CBSI3aHHBIX C aTOMOM a3ora. lIpocTpaHcTBEeHHOE
CTpoeHHe aMUHOB. PU3NYECKUE CBOMCTBA, UX CBSI3b CO CIIOCOOHOCTHIO aMHHOB K 00pa30BaHUIO
BOJOPOAHBIX CBsI3ed. OCHOBHBIE CHEKTPAJIBHBIE XapAKTEPUCTHUKUA. XUMHYECKHE CBOMCTBA.
OCHOBHOCTh U KHCJIOTHOCTh AMHHOB, 3aBUCUMOCTh OT IPHUPOJIbI YIJIEBOJOPOIHBIX PaIUKAJIOB.
B3aumopneicTBue ¢ 3JEKTPOHHBIMM peareHTaMH: aJKWINPOBAHHWE, OKCHAJIKWIMPOBAHUE,
alMJIMPOBAHUE M €r0 3HAYCHHE B XUMUH aMHUHOB, B3aMMOJEHCTBHE C a30TUCTOM KHCIOTOM.
Oxucnenue anudaTudeckux M  apoMaTH4ecKuxX aMuHOB. (OCHOBHBIE NPEICTABUTENN
anMMPUTUYECKUX aMHMHOB U TMYTH HMX HcHoyib30BaHUs. ColM 4YeTBEPTUYHBIX aMMOHHUEBBIX
OCHOBaHU: MOJIyYE€HUE, MIEKTPOHHOE CTPOEHUE, PAKTUYECKOE UCIOIb30BaHNe. UeTBepTHUHbIE
aMMOHHEBBIE OCHOBAHMSI U OKHCH aMHHOB: PEaKIMM PA3JIOKEHUsI ¢ 00pa3oBaHUEM OJIE(PUHOB.
CBoiicTBa apoMaTHUECKUX aMHUHOB: B3aUMOJECHCTBUE C 3IEKTPOPUIAMU, COOTHOIIEHUS MEXIY
Pa3IUYHBIMU  HampaBlICHUSMH 3TUX  peakiuil. OCOOEHHOCTH MPOTEKaHWsI  peaklui
QIKWIUPOBaHUA U CHWIb(QUPOBAHUS apPOMATUYECKUX aMHHOB, Cylb(aMuUHOBas KHCIOTa U
cynab(haMuHble penapaTbl. AIMINPOBAaHUE apOMaTHUECKUX AMUHOB U €0 HUCIIOJIb30BAHUE JIJIS
IIPOBEJCHUS peakLUuil TaJloreHUpoBaHWs W HUTpoBaHMs. HuTpupoBaHue W 1Ma30TUPOBAaHUE
apoMaTHYeCKHX aMHMHOB. BakHellne mpencTaBUTENM apoMaTHUYECKUX MOHO- U JIMaMUHOB,
OCHOBHBIE MYTH HUX HCNONb30BaHUsA. CHHTE3 TETEPOLMKINYECKUX COEAVUHEHMH W3 OpTO-
(dbeHnneHaMrHa U opTo-aMuHO(eHoMa.

Huaso- u asocoedunenus

DONEKTPOHHOE CTPOCHHME COJIeH IMAa30HMs, KAaTHOH IUA30HMUSI KakK 3JIeKTPO(QUIbHBIA areHT.
Bsaumonpespamienuss pa3nuuHbiX  (QopM  auazocoequHeHud. Peaknum coneil  nuazoHwus,
MIPOTEKAIOIIME C BBICJIEHUEM a30Ta, U WX MCIOJIb30BaHHUE I MOJy4yeHUs (YHKIIMOHAJIbHBIX
IPOM3BOJIHBIX APOMATHUYECKUX coeAuHeHuil. Peaknuu coselt nua3oHMs, MpoTekarouue 0e3
BbIIETICHUS] a30Ta. A3ocoueTaHue, JAMa30- M a30COCTaBISIOLINE, 3aBHUCHUMOCTH YCJIOBUMN
IIPOBEJEHUS a30COUYETAHMSI OT MPHUPOABI a30COCTaBIAOLIEH. CHHTE3, ANEKTPOHHOE CTPOEHUE U
CTPYKTYpHBIE  OCOOEHHOCTH  a3oKpacHuTelneid. MeTWorpaHK U  KOHTO-KPAaCHBIM  Kak
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MIPEACTABUTENN KPACUTENIEH, UCIIOIb3YEMbIX B Ka4YECTBE MHIMKATOPOB. BoccTaHOBIEHUE coel
JUA30HUST U a30COCAUHEHUMN, HCIOJIb30BAHME JTHUX PEAKUUN Ui CHHTE3a MPOU3BOIHBIX
ruapasuHa U amMuHOB. ConM  1MAa30HUS KAaK pPEAreHThl apUIMpOBaHUs apOMATHYECKHUX
COEMHECHUM.

Amunoxuciomul

Knaccudpukanus u HomeHknarypa. CTpPYKTypHbIE THIIBI MPHUPOJHBIX  0-aMHHOKHCIIOT,
CTepeoXuMus U KOHUTrypauuoHHbIe psabl. CHUHTE3bl M3 KETOHOB 4Yepe3 IMaHTUAPUHBI, W3
MaJIOHOBOTO d(Upa, TaJOTeH- U KETOHOKAPOOHOBBIX KUCIOT. METO/IbI CHHTE3a [3-aMUHOKUCIIOT,
OCHOBaHHBbIE Ha PEAKUMSIX HEeMpeneabHbIX U AUKAPOOHOBBIX KHUCIOT. KHCIOTHO-OCHOBHBIE
CBOMCTBA AaMHMHOKHCIOT W 3aBHCHUMOCTh HX cocrosHus oTr pH cpeapl. OOpa3zoBanue
MIPOM3BOJHBIX MO KapOOKCWJIBHON M amMuHOrpymne, O6erauHbl. B3aumojeiicTBue ¢ a30THCTOMN
kucioToil. I[lpeBpaiienus, mpoTekaroue npyu HarpeBaHUM aMUHOKUCIOT, U 3aBUCUMOCTH HX
pe3yibTaTa OT B3aUMHOIO pacHojoKeHus (YHKUMOHAIBHBIX TIpymn. OCHOBHBIE peakUuu
0-aMHHOKHCJIOT, MPOTEKAIOIIKUE B )KUBBIX opranu3Max. [IpencraBiieHust 0 MeNTUAHOM CUHTE3E.
Kamnponakram u ero TexHuueckoe 3HayeHHe. AHTpaAHUIIOBas U Napa-aMUHOOEH30MHasT KUCIIOTHI:
METO/IbI TTOJTYYEHUSI, CBOMCTBA U ITYTH UCTIOIB30BAHMUS.

benxu

Knaccudukanus. IlpencraBieHuss o MeTogaxX JA0Ka3aTeNbCTBA TOJUICITHIHOTO CTPOCHUS,
YCTAaHOBJICHUS aMUHOKHCJIOTHOIO COCTaBa MW  IOCJIEJOBAaTEIbHOCTH  aMHHOKHUCIOTHBIX
(GparMeHTOB B MOJMIENTUAHON Ienu. BropuunHas crpykrypa. OcHOBHbIE (DYHKIHUU OEJIKOB
B KU3HEIESITEIIbHOCTH OPraHU3MOB.

CoennHeHUs CO CMEIIAHHBIMH (PYHKIIUAMH

T'anozenzameuiennovie KapooHosvle KUCI0OMbL

Knaccudukanus m HOMeHKIaTypa. CrmocoObl MONy4YeHHsS. XUMHUYECKHE CBOWCTBA: BIIMSHHC
KOJIMYECTBA M PACIIOJIOKEHHUSI aTOMOB TaJOr€HOB HAa CUJYy KapOOHOBBIX KHCIIOT, pPEaKUuu
HYKJICOMITHHOTO 3aMEIICHHS aTOMa rajloreHa U UX CHHTETHYECKOE UCTIONh30BaHUE.
I'emepoyuxknuueckue coeOunenus

OO0mue mpencraBieHuss U KiaccuUKaus. ApOMaTUYECKHE TETEPOIUKINUECKUE COCTUHEHUS.
[TaTH4neHHBIE TETEPOLMKIIBI C OJHUM reTepoatoMoM ((pypan, Tnoden, nupposn). Obime MeToab!
CHHTE3a W B3aUMOIIPEBpAIICHUS. 3aBUCUMOCTb CTENEHH apOMATUYHOCTH OT TMPUPOIBI
rerepoaroMa M €€ BIMSHHE Ha OCOOCHHOCTH B3aMMOJICHCTBUS C dJeKTpoduiamu. Peakuuu
TUAPUPOBAaHUS H OKHcIeHUS. Dyppypon u THOeH-2-abIerujl, MNUPOCITH3EBas KHUCIIOTA.
KucnotHele cBOiCTBa muppoia W HX HCHOJb30BaHHE B cuHTe3e. [luppon-2-anpaeruyn u ero
npeBpamieHre B moppuH. [IUppoNbHBIA MK Kak CTPYKTYpPHBIM (parMeHT MPUPOIHBIX
coennuHeHui. UHI01 1 ero npou3BoaHbIe. MeToAbl MOCTPOCHUS UHIOJIBHOTO SApa, OCHOBAHHbIE
Ha MCTOJIb30BAaHUU apOMATHYECKUX aMHHOB W apWITHAPA30HOB. XUMHUYECKHE CBOMCTBA MHOJIA
KaK aHaJlora NUppOJIa, CHUHTE3 BaXKHEHIIMX NpPOU3BOJAHBIX. lIpencraBieHuss o TPUPOIHBIX
COCIMHEHUSX HWHJOJBHOTO psifa, WHAUTO. [ISTHWIEHHBIE TeTEePOLMKIbl C HECKOJIbKUMHU
reTepoaroMaMu: OCHOBHBIE METOJIbI CHHTE3a, MPEICTaBICHHUS OO0 SJIEKTPOHHOM CTPOCHHH,
apOMATUYHOCTH U XHUMHUYECKHX cBoicTBax. lllectnuneHHsie rerepouukibl. [lupuaun u ero
TOMOJIOTH, H30MEPHUsT W HOMEHKJIAaTypa MpPOU3BOAHBIX. APOMATUYHOCTH M OCHOBHOCTH
MAPUANHOBOTO IIMKJIA, TIPOSIBICHUS HYKJICO(DHUIBHBIX CBOMCTB: PEAKIUU C IJIEKTPOPUIaAMH IO
aToMy a3zoTa u oopazoBanue N-okucu. OTHOIIIEHNE TUPUINHA U €70 TOMOJIOTOB K OKUCITUTEISIM,
TUAPUPOBAHUE MHPHUIMHOBOTO sipa. BimsHME reTepoaromMa Ha PEAKIMOHHYIO CIIOCOOHOCTH
MUPHUIMHOBOTO IMKJIA B IIEIOM M €ro OTJENbHBIX TMOJOKEHUH. Peakiuu sieKTpoduiibHOTO
3aMmelneHus B sape nupuanaa u ero N-okucu. Peakiuu HykieouIsHOTO 3aMeIIeHUsT BOIOPOa
U atoMoB ramoreHoB. C—H-KUCIOTHOCT, METWJIBHON TpyNIbl B 3aBHCHMOCTH OT €€
PacIoJIOKEHUSI B THUPUANHOBOM SIJIPE M TPOSBICHUS B XUMHUYECKUX CBOMCTBAX MHKOJIHMHOB.
Brnusnue monoxeHus (YHKIIMOHANBHOW TPYNIBI B KOJbIIE Ha CBOMCTBA OKCHU- H
aMUHOMMPUANHOB, TayTOMETpuUs OKCHUMUpUAWHOB. CONM  NHPUIWHUS, pacCIICIUICHUE
NUPUANHOBOTO sifpa. [IpeacTaBieHuss 0 NPUPOAHBIX COEAMHEHUSAX U JIEKAPCTBEHHBIX CPEJICTBAX
— MPOU3BOJIHBIX MUPHUIMHA. XHUHOJIUH U €Tr0 MPOCTEUINEe MPOU3BOIHBIE. METOIbI TOCTPOEHUS
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XMHOJIMHOBOT'O $JJpa, OCHOBaHHbIE HA pEaKIUSAX aHWIMHA C IVIMLIEPUHOM M KapOOHWJIBHBIMU
coequHeHUsAMU. C(CXOACTBO M pa3auuMsi XMMHMUYECKHUX CBOMCTB MHPHAMHA M XHWHOJIMHA.
N3oxunomuH. [llecTHuneHHble a30TUCTBIE TETEPOLMKIIBI C ABYMs rerepoaromamu. [lnpumunus.
Crioco0bl OCTPOCHUS MMPUMUMHOBOTO SI/IPa, OCHOBAaHHbIE Ha B3aUMOJICHCTBUU MOYEBHHBI U
ee MPOU3BOAHBIX C MAJOHOBBIM 3(upoM, 3¢upamu B-anbaerugo- u P-kerokucinor. CXoacTBo U
pa3ianunsg XMMHUUYECKHUX CBOWCTB NUPHUIMHA U IHPUMHUANHA.
Hykneomuowvl u HyK1eunogvle KUcio0maul
OcHOBHBIE KOMIIOHEHTHl IEPBUYHONW CTPYKTYpbl HYKJIEHHOBBIX KucI0T. Hykneotuasl u
HYKJIeo3uJpl. Pubo- 1e30KkcMpuO0-HYKICHHOBBIE KHUCIIOTHI, pOJb BOJOPOJHBIX CBfA3EH B
(bopMHpPOBaHUN BTOPUYHOM CTPYKTYpPHI HYKJIEWHOBBIX KHCHOT. IlpencraBienus o mexaHu3zMe
O6uocuHTe3a OesKa U Nepeaayn HacleACTBeHHOW nHpopmannu. HykiieoTusl 1 HyKJI€03U/Ibl.

4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHBI:

o CIIOCOOHOCTh ~ MCHOJb30BaThb  IOJYYEHHBIE  3HAHUSA  TEOPETHUUECKUX  OCHOB
(GyHIaMEHTAIBHBIX Pa3/IeJIOB XUMHH IIPU PELICHUH MpodeccuoHanbHbIx 3ana4d (OITK-1);
o BJIQJICHUE HAaBBIKAMU XHMMHUYECKOTO JKCIIEPUMEHTa, OCHOBHBIMH CHHTETUYECKHUMHU

U AHAIUTHYCCKUMH METOJAMHU IOJYYCHUS U HCCICIOBAHUS XUMHYECKUX BEIICCTB H
peakuuii (OI1K-2);

o 3HaHHE HOPM TEXHHMKH OE30MacHOCTH M YMEHHEM pealu30BaTh UX B J1IA0OpaTOPHBIX
U TexHojorndeckux ycnosusx (OITK-6);

o CIIOCOOHOCTH BBIMOJHATH CTaHIAPTHBIC ONEpaliy 1Mo npeiaraeMeiM Metoaukam (I1K-1);

o BJIJICHHE CUCTEMOW (yHIaMEeHTaIbHBIX XuMuueckux noustuii (ITK-3);

o BJIaZICHUE HABBIKAMH IPECTABICHHUS MOJTYYECHHBIX PE3yJbTaTOB B BUJE KPATKUX OTYETOB
u npe3entanuii (I1K-6);

o BJIaJICHUE METOoJamMHu O0e30I1acHOro OOpalleHHs ¢ XMMHMUYECKUMHU MaTepualaMH C y4yeToM

ux (pusnyeckux u xuMmudeckux cpoicts (ITK-7).
5. llnanupyemble pe3ybTaThbl 00yUeHUsI
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT HOJIKEH:

3Hamy:

o OCHOBHBIE MECTO OPraHMYECKOW XUMHH B CHCTEME HayK; OCHOBHBIE TEOPETHYECKHE
MOJIOKCHUST W TIOHSATHS OPraHWYECKOW XHMHHU: XUMHYECKOE CTPOCHHUE, SJICKTPOHHBIC
KOH(UTYpaIlM1 aTOMOB, CIIOCOOBI TOTY4YEeHHsI, CBOHCTBA;

. CYITHOCTB PEAKIINil U MPOIIECCOB, UCIIOIb3yEMbIX B OPTaHHUECKON XUMUU;

o OCHOBHBIE MTPUEMBI, IPUMEHSIEMBbIE JJI1 OYUCTKH U BBIICJICHHS OPraHUYeCKUX COeTMHEHUI;

. HOMEHKJIATYpy OPTaHUYECKUX COeTUHEHUN;

ymembw:

o MIPOTHO3UPOBATh PEAKIIMOHHYIO CHOCOOHOCTh OPraHMYECKHX MOJEKYlT C TO3WIUA
COBPEMEHHBIX AJIEKTPOHHBIX MPE/ICTABICHHUIA;

o UICHTUQUIUPOBATh W aHAJIM3UPOBATh OPTaHUYECKUE COENUWHEHHUS TMPU TOMOIIU
XUMHUYECKHUX, PU3NKO-XUMUICCKUX U (PU3HUECKUX METO/IOB UCCIICIOBAHMS;

o UCTIOJB30BaTh O0OPYAOBaHUE, HEOOXOAMMOE Ui TPOBEACHUS OKCIIEPHMEHTOB I1O0
OPraHNYEeCKOW XUMUU;

enademp:

o METO/IaMH TUTAHUPOBAHUS OPTaHUYECKOTO IKCIIEPUMEHTA;

o OCHOBHBIMH TPUEMaMH, MPUMEHSIEMBIMUA [JIi OYHUCTKH M BBIACICHUS OPTaHUYECKUX
COCIMHEHMH;

o METOJIaMH TIOCTAHOBKH XHMHYECKOTO IKCIICPUMEHTA;

o MeToJIlaMu 00pa0OTKHU MOTYUYEHHBIX PE3yJIbTaTOB.

6. O01mast TpPy10eMKOCTh JUCIUIJIMHBI:
21 3auetHas eaunuia (756 gacos).
7. ®opMa KOHTPOJIA:
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[TpomexxyTounast arrectamus — 3a4eT (3 ceM.), auddepeHIIMpOBaHHBIN 3a4eT — KypcoBas
pabota (4 ceM.), sk3ameH (4 ceM.).

duznyeckas XuMHus
|. Puznyeckas XuMHus: BBeIeHUE

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Juctumuimaa «®Du3ndeckas XUMUS: BBEICHHE» BXOIAWT B 0a30Byl0 yacTh Onoka bl
«Iucummmabl (Momynn)» kKak obs3atenpHas auciumummaa b1.5.08.01.

2. lenu ocBOeHMS TUCHUTIUHBI:

o OBJIaJicHUEe 0a3MCHBIMU 3HAHUAMH (PU3MUYECKOW XMMHHU KaK TEOPETHUYECKOro (GpyHIaMeHTa
COBPEMEHHON XUMUU;
o NOHMMAaHHE CMBICJIa OCHOBHBIX 3aKOHOB, OOJIACTe TNPUMEHEHUS HTUX 3aKOHOB,

UX NPUHLHUIHAIBHBIX BO3MOKHOCTEW MPU PEILIEHUH KOHKPETHBIX 3a/a4.
IIpenonaBanue JaHHOTO Kypca MPEALIECTBYET IPENOAABAHNUI0 HEOPIraHUYECKOM, AaHATUTUYECKON
U OpraHWYEeCKONM XMMHMHM U NMPU3BAHO, O3HAKOMHB CTYAEHTOB C OCHOBHBIMH 3aKOHAMH XUMUHU,
MOArOTOBUTH UX K OCOBHAHHOMY M3YUYEHHIO ATUX AUCUHUILIMH.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI
Crpoenue atoma. OCHOBHBIE MOHSATHS M ONPEICICHHUS. DJIEeMEHTapHbIE YaCTHUIIbI, 00pa3yroIme
aTOM: BJIEKTPOH, NMPOTOH, HEUTPOH. MX macca, 3apsia, cnuH. ATOMHOE SApO. ATOMHBIM HOMeEp.
OnemeHT. ATOMHas Macca 3jeMeHTa. ATOMHbIE equHMIBI Macchl. M3oTonbl. MaccoBoe uucio
u3otomna. CTabuIIbHbIE U30TOIBI M UX PACIIPOCTPAHEHHOCTH B IPUPOJE.
PagnoaktuBHOCTE. PagnoaktuBHbIe n30TONBI. ECTECTBEHHAs paMOAKTUBHOCTD. PairoakTuBHbIE
psanel.  3akoH  paaumoakTMBHOro  pacmazna. Ilepmox  momypacmana.  MckyccTBeHHas
pammoaKkTUBHOCTb. MeTo/1bl MEYeHBIX aTOMOB. CHHTE3 HOBBIX 3JIEMEHTOB.
DOnekTpoH B atrome Bojopoja. CocTosiHuE 3JeKTpOHA B aToMme Boaopoaa. BomHoBas ¢yHKIus
AJIEKTPOHA. ATOMHBIEC OpOHUTAITN. DHEPreTHIeCKre ypoBHU. KBaHTOBBIC YHCIIA M X JIOITYCTHMBIE
3HAYEHUS.
OcHoBHOE 1 BO30YXIEHHOE COCTOsIHUE aroMma. [lepexoibl Mexay dHEepreTH4eCKUMHI YPOBHSMU.
dopmyna Ilnanka. CriekTp aTomMa Bojopona. S-, p-, d- u f-cocrostaus. @opma 3IEKTPOHHOTO
obJaka Jijist S- U P-COCTOSIHUH.
MHOro31€eKTpOHHBIE aTOMBl M TEPHOJUYECKas cHUcTeMa 3IeMEeHTOB.COCTOSTHUE 3JIEKTpOHA
B MHOTOXJIEKTPOHHOM aTtome. MexanektpoHHoe B3aumojenctBue. [lpunuun Ilaymu. [Topsaok
3aroIHeHUs aTOMHBIX opOuTanei. [lepuoanueckuii 3aKOH U epuOAMYECKasi CUCTEMA PJIEMEHTOB
A.W. MenneneeBa. OieKTpoHHbIE KOH(urypamuu aromoB. CrnapeHHbIE W HECHapeHHbBIE
anexkTpoHsl. IIpasuno I'ynna.
KoBanentHocts. OOpa3oBaHue HOHOB. B030yXJI€HHOE COCTOSHHE aToMa M KOBAJICHTHOCTD.
UuclieHHble 3HAYEHUS KOBAJIEHTHOCTH JMJIA DJIEMEHTOB TJNaBHBIX mnoArpynn. IloTeHuuman
noHu3auu. CpoJCTBO K AJIEKTPOHY. DIEKTPOOTPULATENBHOCTD U €€ IIKaja.
Merton BaneHTHbIX cBsized. ['MOpuaHbIe aTOMHBIE OpOnTany. B3auMHuas opueHTanus THOpUIHBIX
op6utaneii Tima sp, sp?, sp®, d?sp>. Yrae! mexay p-opOuTansamu.
OCHOBHBIE XapaKTEPUCTUKU XUMHYECKOW CBA3U. ODHEPrus, JJIMHA CBS3W, BAJICHTHBIA YTOJL
Hcropust pa3BuTHs NpeICTaBIEHUN 0 IpUpoJe XxuMuueckon cBa3u. Monnas cBa3p no Koccento.
CreneHb WOHHOCTH CBsI3U. CTENeHb OKHUCICHHS. BO3MOXHBIE CTENEHW OKUCIEHUS JIs
AJIEMEHTOB TJIaBHBIX MOJTPYII U CBSI3b UX C dJIEKTPOHHOU KoHuryparueit aroma. KoBaneHTHas
cBs3b 1o JIptoncy. HegoctaTku paHHMX TEOpU XMUMHYECKOW CBs3U. KauecTBEHHas: KBAHTOBO-
MeXxaHUYecKas TpaKTOBKa XUMHUecKoi cBsi3u. Meroa ['mmiecnu.
[ToreHumanbHass KpuBass MOJIEKYJbL. ['eoMeTpus MOJIEKYJIBI € TOYKH 3PEHUS METoja
OTTAJIKUBAHHUS SJIEKTPOHHBIX Nap ['minecnu. 6- U n-cBA3u. COEUHEHUs ¢ KPAaTHBIMU CBSI3SMH.
ComnpsikeHHbIE  KpaTHble  CBsI3M. P-m-compspkeHue.  [JJOHOpHO-akUENTOPHBIA — MEXaHU3M
00pa3oBaHus KOBAJIECHTHOM CBSI3H.
Meton  MoneKymsipHbIX ~— opOuTaned. CBs3bIBAOIIME U Pa3pBIXISIONME  OpOUTAIH.
DOHepreTuyeckasl MOCIEI0BaTeIbHOCTh MOJIEKYJSIPHBIX O- U T-OpOUTaneil Juisi roMOsAepHBIX
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JBYXaTOMHBIX MOJIEKYJI 3JIEMEHTOB IIEPBOIO M BTOPOro MNepuofoB. KpaTHOCTh WM HOPSAIOK
CBSI3U. MHOTOIICHTPOBBIE OpOHUTaIH. DIEKTPOHOJACPHUIUTHBIE MOJEKYIbl. Pacmnpenenenue
3JIEKTPUYECKOTO 3apsia B MOJIEKYJIE.

JunonbHBIE MOMEHT XUMHUYeCKOW cBsizu. [losssipHble MOjeKyibl. 3aBUCHUMOCTh JAUIOJIBLHOTO
MOMEHTa MOJIEKYJbl OT IIOJSIPHOCTH CBsi3e W reomerpur Moiekyi. llomsapuzyemocTts
XAMHYECKHUX CBS3EH U MOJIEKYI.

®u3nueckue METOJIbl HCCIENOBAHMUS CTPOEHUsS MOJEeKyl. YacTuipl ¢ HeECHapeHHbIMU
AJIEKTpOHaMHU. PacienieHue sHepreTHYecKUX YpOBHENW HECIIAPEHHOTO JIEKTPOHA B MAarHUTHOM
noJsie. DIEeKTPOHHBIN mapamMarHuTHbIN pe3oHaHc (DIIP). Ilpumenenue DIIP mis oOHapykeHUs
U MCCJIEIOBAHUS CBOOOTHBIX PaIMKaIOB M aTOMOB.

JleiicTBe MAarHUTHOTO TIOJISI HA DJJEKTPOHHBIE o0OJlaka CBsi3edl. OKpaHUpOBaHUE sfep
OT BHEIIHEr0 MAarHUTHOTO IIOJII BO3HMKAKOUIMM  JIOKaJdbHBIM mosieM. IlposBieHue
SKpAaHUPOBAHUS B CIEKTpax sIEPHOr0 MarHUTHOro pe3zoHaHca (JAIMP). Xumuueckue cauru
B criektpax SIMP c¢ sapamu, nmeromumu cnut 1/2.

KonebGanuss atomoB B Mojekynax. Yactorel konebanmii. Bo3OyxaeHHble KojebareiabHbIE
cocrosinust. MadpaxpacHas (MK) ciekTpockonus MOJIEKyII.

KoHzieHcHpoBaHHOE COCTOSIHUE BEIIECTBA M THUIIBI MEXMOJIEKYJISIPHBIX B3aUMOJACHCTBUI.
HekoBanentHusle B3auMoaeiCcTBUS - (DaKTOp, MPUBOASILUN K IEPEXOly B KOHIECHCHUPOBAHHOE
coctossHue. BaH-nep-BaanbcoBel B3aMMOJIEUCTBUS - YHHUBEPCAIBHBIA THUII MEXKMOJEKYISPHBIX
B3aUMOJICUCTBUM. IHEPTHBIE ra3bl B AKUJIKOM U TBEPAOM COCTOSIHUSAX.

MounekynspHble TBEpIble Tella W KUAKOCTH. KOHAEHCMPOBAHHOE COCTOSHHE TajOr€HOB.
Ban-gep-BaanbcoBel paanycel atoMoB. IIpocTpancTBeHHBIE MoOAenH MoyieKyd. KoBaieHTHbIE
KpUCTAIJIBL: anma3, rpadut, HUTpua Oopa. KonaeHcupoBaHHOE COCTOSHHE C BOJIOPOIAHBIMU
CBA3SIMU: J)KUJIKAsl U TBEpJasi BOJA.

Meramnueckas 1 HOHHasI CBSI3b. MeTauibl U METaJUIMuecKasi CBA3b.

Honnble kpuctamapl. CBS3M B HOHHBIX KpHUCTaIax. OKCIIEPUMEHTAIbHOE HCCIIEOBAHNE
CTPYKTYpPbI KPUCTAILIOB. [ [pHHIIMIIBI pEHTI€HOCTPYKTYPHOI'O aHAJIU3A.

OcHOBHBIE TOHATHS TepMOAUHAMHUKU. [lepBriii 3akoH TepmoauHamuku. Cucrema (OTKpBITas,
3aKpbITasi, U30JIMPOBaHHAs). MUKPOCKOMUYECKOE COCTOSIHUE cUCTeMBI. [lapameTpsl cOCTOSHUS.
VpaBuenust coctostHus. Ilpomecc (oOpatumbiii u  HeoOpaTuMblil). @DYHKIUS COCTOSHUS.
CranpapTHbI€ YCIOBHUS.

Buytpennss sHeprus, Temiota, padota. [lepBoe Hauano TepMoanHaMUKH. TernoBoil 3pdexT
XUMUYECKOM peakuuu. 3akoH ['ecca. DHTanbnus. 3aBUCUMOCTb SHTAJIBIIHMHU OT TEMIEPaTyphl.
TennoeMkocCTs.

Bropoil 3akoH TepMOIMHAMHKHU. TepMOAMHAMHUYECKHME MOTEHLUHUANIbl. MHUKPOCKOIUYECKOE
ONMCAHWE MAaKpPOCKONHWYECKUX cHUcTeM. TepMoauHaMuyecKkass BEpOSTHOCTb. OHTPOIHS.
3aBHUCHUMOCTh JHTPONUH OT O0bEeMa W KOHIEHTpaluu. BTopoe Hayamo TepMOIMHAMUKH.
Borunicnenue u3MeHEHMs] SHTPONUHU B pa3iMuYHbIX mporecca (mpu (a3oBbIX Mepexojax, Hpu
M3MEHEHUU TEMIIEPaTypbl CUCTEMBI, B PE3YJIbTATE XUMUYECKOIN peakunun). TepMoauHaAMUYECKUE
noteHmansl (Heprus ['ubb6ca, sHeprus ['enbMrosbia). YCIoBUS paBHOBECHS CHCTEMBI
Ui U300apHO-U30TEPMHUUYECKOTO M M30XOPHO-M30TEPMUYECKOTO  IMPOLECCOB. Y CIIOBHS
CaMOIIPOU3BOJILHOTO MPOTEKAHUS MPOLIECCOB.

OOmast Teopusi XUMHYECKOro paBHOBecHs. CTEXHMOMETPHUECKOE YpaBHEHHE XHMHUYECKOTO
nporecca. YpaBHEHUE U30TEPMbl XUMHUECKON peakiuu. [Ipon3Benenne peakuuu U KOHCTaHTa
paBHOBecus. CBsI3b KOHCTaHThl PABHOBECHUSI CO CTAHJAPTHBIM 3HAYEHHEM W3MEHEHUs SHEPruu
['uG6ca.

PaBHOBecue B reTeporeHHBIX cUCTeMax. BiusHuEe KOHIIEHTpalluM, JaBJICHHUS U TEMIEepPaTypbl
HAa  COCTOSHME  XMMHMYECKOTO  paBHOBECHS. 3aBUCUMOCTb  KOHCTaHTBHl  pPaBHOBECHS
oT Temrnieparypsl (ypaBHenue Bant-I'opda).

PactBopbl. OcHOBHBIE MOHATHS: (ha3a, KOMIIOHEHT, TOMOTE€HHasi U TeTEepOreHHas CHCTeMa,
pactBop. HMcropusi pa3BuUTHsl B3IJISII0B Ha MNPUPOAY pacTtBopoB. lloHsTHE O coabBaTanum.
OHeprus conpBatanuu. KonmdecTBeHHash XapakTepUCTHKa cocTaBa pacTBOpoB. KoHIeHTparus
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U crnocoObl ee BblpakeHUs. [lapuuanbHble MOJIBHBIE BEIMYMHBI. XMMHWYECKMH IMOTEHIUAI
U €r0 3aBUCUMOCTH OT KOHIeHTparuu. [loHsTHe 00 HaearsHOM pacTBOpeE.
CpoiicTBa pa30aBiieHHBIX pacTBOPOB. PacTBOpHI 31€KTpoauTOB. JlaBieHHe HACBILIEHHOTO napa
pacTBopuTelis Haja pacTBOpoM. 3akoH Paynsa. Ocmoc. OcMoTHYECKOE IaBJICHUE PACTBOPOB.
3akon Bant-I'odpda mns ocmornueckoro naBiaeHUs. DIeKTposHUThl. OTKIOHEHHS OT 3aKOHOB
Payns u Bant-I'opda pacTtBopoB 31eKTposnTOB. TEOpHs 3JIEKTPOIMTUYECKON AMCCOLMAIIH.
CranpaptHoe cocrosiHHe. AKTUBHOCTh. Koad¢unuenr axtuBHoctu. MoHHas cuia pacTBopa.
Ypasuenue [[edas-XroKKkes.
PaBHOBecue B pacTBOpax 3ieKTpoauTOB. [lOHATHE KHUCIOTBI M OCHOBaHMS 1O AppeHuycy
u bpencreny. Cuna kucinor u ocHoBanuil. Koncranta monusanuu. Monnsauus Boasl. Monnoe
npousBeneHue Boabl. Ilokasarens akTuBHOCTH HMOHOB Bojopona (pH). MuoroctyneHuaTsie
paBHOBECHSI B pacTBOpPax KUCJIOT U OCHOBaHUI. KUCIOTHO-OCHOBHBIE paBHOBECHUSI B pacTBOpax
cosieit, runponn3 cosiel. CTeneHb M KOHCTaHTa rujposin3a. Beruuciaenue pH u conepxanue
pa3NUYHBIX (POPM CONMPSHKEHHBIX KUCIOT U OCHOBAHUHN B BOJIHBIX PACTBOPAX KUCIOT, OCHOBAHUH,
coneil. bydepubie pacTBopsl. PaBHOBecHe Mexay TPyIHOPAaCTBOPUMOM CONbIO M €€ MOHAMHU
B pactBope. [IponsBenenne pacTBOPUMOCTH. Y CIOBUSI OCaKIEHUS U pACTBOPEHUS OCAKOB.
OKHCIUTENIBHO-BOCCTAHOBUTENBbHOE  paBHOBecue.  OCHOBHBIE  IOHSATHUS:  OKUCJICHHE,
BOCCTAHOBJIEHHE,  OKUCJIMUTENIb, BOCCTAHOBUTENb, COINPSIKEHHBbIE  Mapbl, OKHCIUTENb-
BOCCTAHOBUTENb. BaxHeilmme TUNBI OKHUCIUTENEH M BOCCTaHOBUTENEH. OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE  AJIEKTpOAbl. [ anbBaHuueckue dieMmeHThl. lloTeHuuman snexTpona
u snekTpoaBrmxkymas cwia (31C) snemenrta. Ypasuenue Hepucra. CrangapTHbIN MOTEHLUA
AJIEKTPOJIa U CUJIa OKUCIUTENS. BoIOpoAHbIN, KallOMENbHBI U XJI0pCepeOpsSHbI 3IEKTPOIBbL.
CrexisiHHBIN 35eKkTpoa. Dnekrpoduznueckuiit Meros onpeaeneHus pH pactBopos.
OcHOBHbBIE NOHSATHUSI XUMHYECKONM KHHETUKU. CKOpOCTh XUMHUYeCKOW peakiuu. Kunernueckas
kpuBasg peakunu. Ilopsnok peaknuu. Koncranta ckopoctu. KunHetnmueckoe ypaBHEHHE.
Boruncnenue ckopocTu peakiyuy U3 KUHETUYECKUX KPUBBIX. YPaBHEHUS] KUHETUYECKUX KPUBBIX
IIEPBOTr0 U BTOPOT0 NMOPSAAKOB. Bpems nomynpespalueHus.
DOneMeHTapHble XMMHUYECKHE peakluu. MoJeKyIspHOCTh XUMUYecko peakiuu. [ToBepxHOCTH
NOTEHIMAJIBHON SHEpruH. DHEepreTHdeckuid Oapbep peakuuu. AKTUBUPOBAHHBIM KOMILIEKC.
TemnepaTypHasi 3aBUCHMOCTb KOHCTAaHTbI CKOpocTH (ypaBHeHUE AppeHuyca). OHeprus
aktuBalMi. COOTHOIIEHHWE MEX/1y KOHCTAaHTaMU CKOpPOCTH MNpsIMOW U OOpaTHOM peaxium.
CooTHoIIeHHE MEX1y SHEPTUSIMU aKTUBALIUU MIPSIMON U 0OpaTHOM peaklui.
CrnoxxHbple XUMUYECKUE peaklMd. MexaHu3M XUMUYeCKOW peakuuu. KnHeTndeckue ypaBHEHHUs
cloxHbIX peakiuil. CkopocTh omnpexaenstomas craaus. ConpsikeHHble XMMHUYECKHE pPEaKIUu.
Xnmuueckass — uHaykuusa.  Katanntudeckue — peakuuu.  Kartammzarop.  ['omoreHHsIN
Y T€TEPOTreHHBINA KaTaJIN3.
Llennble peakuuu. 3apoxJeHUE, IPOJOKEHIE, 0OpBIB 1enu. Pa3BeTBICHHBIE LIETTHBIE PEAKIIUH.
Hekortopeie kuHeTnyeckue ocOOEHHOCTH EMHbIX peakiuil. NHunuupoBanue 1 HHruOUpoBaHUe
LENHBIX PEAKIIHH.

4. Komnerenuum, popmupyemblie B pe3yJibTaTe 0CBOCHUS AN CUMIIIMHBI:

o CIIOCOOHOCTh ~ HCMOJb30BaTh  IOJYYEHHbIE  3HAHUS  TEOPETUYECKUX  OCHOB
(GyHIaMEHTATBHBIX Pa3/Ie]IOB XUMHH IIPH PeLICHUH MpodeccuoHanbHbIx 3ana4d (OITK-1);
. BJIaZicHUe cucTeMoil pyHIamMeHTanbHbIX XumMudeckux noustui (IIK-3).

5. llnanupyemblie pe3yJbTaThl 00yUeHUsI
B pe3ynbrare ocBOEHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3Hamp:

o OCHOBBI COBPEMEHHBIX TEOPHI B 001aCTH (HPU3UIECKON XUMUU U CIIOCOOBI UX TTPUMEHEHUS
JUTSL pEIICHUS TEOPETHUECKUX M MPAKTHYECKUX 3a/1a4 B JTIOOBIX 00IaCTSIX XUMUMU.

ymemby:

L4 MPUMCHATH OCHOBHBIC ITOJIOKCHUS U TIOHATUA (I)I/I3I/I‘-ICCKOI71 XHUMUU,
L4 YCTaHAaBJIIMBATb COOTBETCTBUC MCKAY NNPHU3HAKAMU U UX OIIPCACICHUSAMU,
L4 pemiaTb OCHOBHBIC TUIIBLI 3a1a4,
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o CaMOCTOSITENIbHO PaboTaTh C y4eOHOM U CIIPaBOYHOM JINTEPATYPOH 10 PU3NUECKON XUMHUH.
enademp:
o METOAMKON MpOBeNeHUsS (PU3UKO-XMMUYECKHX PACUYETOB C MOMOIIBIO W3BECTHBIX (OPMYII
Y YpaBHEHUH.
6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:
4 3auetHble eauHuIlbl (144 daca).
7. ®opMa KOHTPOJIA:
[TpomexxyTouHas aTTectanus — 3k3ameH (1 cem.).

1. ®u3nyeckass XuMHsA: XUMHUYECKAs TEPMOAUHAMHUKA

1. MecTo nucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

Hucuummna «Pu3nueckass XUMUS: XUMHUYECKash TEPMOJMHAMUKA» BXOIUT B 0a30BYIO
yacTh 0s1oka b1 «Jluciummmael (Moaynu)» kak obs3arensHas quciuiuinHa b1.5.08.02.

2. llenb ocBOeHUsI AUCHMUILIMHBI:

o OBJIaJICHUE OCHOBHBIM MOHATUHHO-TEPMUHOJIOTUYECKUM M METOJOJIOTHYECKUM alllapaTom
TEPMOJUHAMMKN M IIOJIY4YEHHE HABBIKOB €ro INPUMEHEHHUS NI aHalu3a XUMHYECKHX
IPOIIECcCOB U (Pa30BBIX PAaBHOBECHIA.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

OCHOBBI XMMHYECKOH TEPMOAMHAMHUKH

OcHo6Hble nOHAMUA MEPMOOUHAMUKU; YPAGHEHUA COCHOAHUA

Cucremsl, niepeMeHHble, napameTpbl U QyHKUMU. COCTaBIAIOLIME BELIECTBA U KOMIIOHEHTHI.

OO6oOmenHble cuiabl M 0000meHHble KoopAauHathl. CoctosiHMs M mporecchl. DPYHKIUU

cocrosiHus U QyHKIMM niepexona. Onykryanuu. Penakcarmmonnsiii mporecc. [lepBbIil moctynar.

Bropoii mocrynar (HyneBoil 3akoH). Temmeparypa Kak HHTEHCUBHas nepeMeHHas. CBs3b

BHYTPEHHUX II€PEMEHHBIX C BHEIIHUMHU IEPEMEHHBIMM U TEMIEPAaTypoll WM BHYTpEHHEN

sHepruedl. Tepmuueckoe M KaJIOPUYECKOE YPAaBHEHHME COCTOSHUSA. BapHaHTHOCTH CHCTEMBI.

WNneansHplii u  peanpHble  ra3pl.  Paktop CcxuUMaeMOCTH. KpuTuyeckne KOHCTAHTBI.

OMnupudeckue InapameTpel. YpaBHeHus Ban-nep-Baanbca, beptino, [urepuun, burru-

bpumxmena. Bupuanenoe ypaBHeHue Kammepnunr-Onneca. Iloctpoenne Makcpemia.

[IpuBeneHHbIE  NEpeMEHHBIE.  3aKOH  COOTBETCTBEHHBIX  COCTOSIHMM.  Bupuanbuble

kodp¢uumentol. Temmneparypa boinsa. Tepmuueckue  kospduuuentsl. llenoueunoe

COOTHOILIEHUE Difniepa. YpaBHEHUE COCTOSIHUS KOH/IEHCUPOBAHHOM (hazbl.

Ilepentii 3aK0H MmepmMOOUHAMUKU

OHeprust M30JMpPOBaHHOM cuctembl. DYHKUMM Mepexoja (IMyTH) HE SBISAIOTCA IOJHBIM

mudpdepernnmanom. PazMepHOCTh pabOThl, TEIJIOTHI U 3HEPIMHU. ODKBUBAJIEHTHOCTb TEIIOTHI

u pabotbl. IlepBblif 3aKOH 71 OTKPBITBIX CHUCTEM. XHUMHUYecKas pabora. XHUMHUYECKUIH

NOTEHLMal. DHEPIusl CUCTEMbl M ee cocTaBisitolque. Pabora kak mpousBeneHue 000OIIEHHON

CHJIBI Ha H3MeHeHHe 0000mIeHHOW KoopauHatbl. Buasl pabot. Ilonesnas (HemexaHudeckas)

pabora. JuddepeHnuanpHoe BbIpaKEHHUE MEPBOro 3akoHa. Pacdyer MexaHW4eckoil paboThl

OpY pacUIMpeHUHM TMPOTHB BHEIIHEro JaBjieHUsA. YpaBHeHMe aauabarbl. OOpaTUMbII

aguabatudeckuil mpormecc. Pabora wumeambHOro raza B pa3duYHBIX IIpoleccax. lersora.

Kanopuueckue kordpduinmentsl cucreMbl. M3oxopHas M n300apHasi TEIIOEMKOCTb, CKpBITas

TEIUIOTa M30TEPMHYECKOr0 PACHIMPEHUs M CXKATHsS, CKpbITas TEIIOTa M30XOPHOIO CHKATHUS.

HctuHHas U cpeaHsisl TEMJIOEMKOCTh. MOJbHBIE TEINIOEMKOCTH. BBIBOA COOTHOIIEHHS MEXAY

1300apHOM M U30XOPHOH TEII0EMKOCTbI0. ONBITH J[>KOYJIsl IO U30TEPMUUYECKOMY PACIIUPEHUIO

uaeanbHOro rasza. M3ob0apHas M H30XOpHAs TEIJIOEMKOCTH KOHACHCHUPOBAHHOHN  (a3bl.

OHTanbnus. 3aBUCUMOCTh H30XOPHOM TEIJIOEMKOCTH OT 00beMa. 3aBUCUMOCTh H300apHOMN

TEIVIOEMKOCTH OT JaBJIeHUS. TeIUIOeMKOCTh HJealbHOI0 Ta3a He 3aBUCHT OT o0bema

W faBneHus. BHyTpeHHssi oHeprus Kak  (QyHKUus cocrosiHMs.  BcemomoratenbHble

muddepeHIMaIbHbIe YpaBHEHU I SHTAIBIUU. Y paBHeHue Jlebast.

Tepmoxumusn
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H3MeHeHre BHYTpEHHEH SHEpruu MpU IMOCTOSHHOM O0bEME U MPH MOCTOSIHHOM JaBJICHUU.
He3aBucuMOCTh TEIUIOTBI XMMHYECKOM pEAKLUM OT IyTH IpoBeneHus mpouecca. Omnepatop
XUMUYECKON PeakUUU. DHTAIBINS peakiuu. TepMOXUMUYECKUE 3HAKU TEIUIOThI. CBA3b MEXIY
SHTAJBIINEH PEAKLNHU U TEIJIOBBIM 3(h()EKTOM NP MOCTOSHHOM 00beME IPH yYacTUU B PEAKIIUU
uaeanbHbIx razoB. CtangaptHble cocTosiHUS. CTaHIapTHBIE SHTANBIIUU: PEaKluu, 00pa3oBaHus,
cropanus. [lepBoe u BTopoe crnexctBus u3 3akona I'ecca. Dueprus cBssu. Auddepenunansnas
u uHrerpaigbHas Gopmbl ypaBHenus: Kupxroda. TemmepaTypHasi 3aBUCHMOCTb Pa3HOCTU
M300apHBIX TEIUIOEMKOCTEW MPOJYKTOB pEAKIMU M MCXOAHBIX BellecTB. BuusHue sToM
3aBUCUMOCTM Ha M3MEHEHHME OHHTAJIbIMU PEAaKUMH IPU HU3MEHEHUU TEMIEPATYPBI.
Anmpokcumanus SKCIEPUMEHTAJIbHBIX JAHHBIX M0 TeluloeMKocTU. llpenenbHble 3HaueHuUs
TEIJIOEMKOCTEN MPU HU3KUX TEMIEpaTrypax, B TOM YHCIE JUISl CIOMCTBIX U LEHHBIX CTPYKTYP.
MouibHas TEIIOEMKOCTh HJI€AJIbHBIX OJHOATOMHBIX M JIBYXaTOMHBIX Tra3oB. TemioeMKocTb
xKuakoctd. HWHTepnonsuuoHHble (QOpMYJBl JUIsl pacyeTa TEIJIOEMKOCTU. TemmepaTrypHas
3aBHCHUMOCTh TEIJIOEMKOCTH BemiecTBa. CrocoObl OIEHKH TEIIOEMKOCTH: IpaBuia JlronoHra-
IItn n Heiimana-Konna, cyMMHpOBaHHE MHKPEMEHTOB, aJJIMTUBHAs 3aBUCUMOCTb. OTiinuune
SHTAJIBIIUU PEAKLUN MEXIY pEaJbHbIMU Ta3aMH OT aHAJOTMYHON BEIMYMHBI JUIS MAEAJIbHBIX
ra3oB. 3aBUCHMOCTb DHTaJbIIMM pPEAKIMHU OT JAaBIEHUS U1 KOHJIECHCUPOBAHHOU (a3bl.
OHTaJIbINK PACTBOPEHUS U pa3BEICHUS.

Bmopoiu 3axon mepmoounamuku; Inmponus

OHTponHs KaK SKCTEHCHBHAs (YHKIHWS COCTOSHUA. VI3MEHEHWE SHTPONHMH NpU TPOTEKAHWUU
B M30JIMPOBAHHON CHCTEME HEOOPATUMBIX MPOILECCOB. DHTPONUS U30JIUPOBAHHON CHUCTEMBI MPU
COCTOSSHUM TEPMOAMHAMHUYECKOTO paBHOBecus. Pa3zmepHocTs sHTponuu. HepaseHcTBo
Kinaysuyca. JluccunatuBHble npouecchl. HekoMneHncrupoBaHHas TerioTta. Mi3aMenenue sHTpomnuu,
BBI3BAaHHOE PAaBHOBECHBIM TEIUIOOOMEHOM C OKpYXEeHHeM. PocT »HTpoIuu u3-3a HEOOpaTUMBIX
npoueccoB B cucreme. OO0oOmieHHass ¢opma 3amucd  NEPBOTO U BTOPOrO  3aKOHOB
TepMoauHaMuKH ((yHIaMeHTanbHOe ypaBHeHne [ n60ca). YacTHBIE MPOU3BOIHBIC SHTPOIIHHU 10
SKCTEHCUBHBIM I€PEMEHHbIM. BbIpaBHMBAaHHE WHTEHCHUBHBIX NEPEMEHHBIX KOHTAKTHUPYIOIIHMX
CUCTEM NpPU TEPMOJUHAMHUYECKOM pPaBHOBECHM. AHalM3 M30JUPOBAHHON CHCTEMBI, COCTOSIIEN
U3 JIByX TMOJCHCTEM, OTKPBITBIX II0 OTHOLIEHHIO APYr K ApYyry. XUMHUYECKas IepeMEHHasl.
XUMHYECKOE CPOJACTBO. AOCONIOTHAs SHTpomHs. TpeTwil 3aKOH TEPMOJUHAMHKHU (IIOCTYJAT
[Tnanka). TepmoauHamumueckas BeposTHOCTh. Popmyna bonbumana. Pacuer u3MeHeHHS
SHTPONHM B Pa3IMUHBIX MPOIECCaX: HArpeBaHUE WM OXJIAX/IEHUE MPU MOCTOSIHHOM JIaBJIEHUH,
U30TEPMHUYECKOE pacIIUpEeHUe WM cKaTue, (pa3oBble Mepexojibl, CMEIIeHNEe UeaabHbIX Ta30B
IIPYU TOCTOSIHHBIX TEMIIEpAaType U JIaBJICHUH, U3MEHEHHE SHTPOIUU IMPU XUMUYECKOW peaKIUH.
Pacuer sHTponuu 1o pe3yapTaTaM HU3MEHEHMsS TEeIUIOEMKOCTH. AOCONIOTHBIE SHTPOINUU
YYaCTHUKOB PEAKINH NPH J1aBJICHUH.

Tepmoounamuueckue nomeHyuaIbl

BuyTpeHHssT sHeprusi M SHTpomnMsl Kak Xapaktepuctudyeckue ¢GyHkuuu. IIpeobpazoBanus
Jlexxanzpa Ui XapakTepUCTUYECKUX (DYHKUUH (3HTaibIMA, 3Heprus [enpMmrosiblia, SHEPrus
['n66ca). OrcyrcTBHE aOCONIOTHBIX 3HAYeHWH y T/1 moreHnuanoB. CooTHomeHuss Makcsenia.
[Tonublil (3MeKTpoXUMUYECKH) ToTeHnHan. CBS3b MEXKAY XapaKTepUCTHUYECKOW (YHKIUEH
U TEpPMOJIMHAMUYECKMMH MOTEHLUaTaMU. 3aBUCUMOCTb dHepruu ['nbbca npu: a) usmenenuu 1’
U p; 0) M30TEpPMHUECKOM pPACHIMPEHUM U C)XKATUU; B) XUMHUYecKoW peakuuu. CTaHIapTHBIE
MIPUBE/ICHHBIE TOTEHIIUAIBL.

Ipunoxenus XMuMHU4ECKONH TEPMOIMHAMHUKHU

Tepmoounamuka pacmeopos

[Tapamerp onHopoanoctu. Teopema Oinepa. IlapunanbHble MOJIBHBIE BETUYMHBI U YPAaBHEHUS
Makcsemna. YpaBHenue ['n66ca-/lrorema. OTHOCUTENbHBIE MapIalIbHbIE MOJbHAs BEIMYMHA
U MHTETpajibHOE€ CBOMCTBO. ToueuHas, JuHeWHas U 1wiockas (a3l CuMMeTpuYHas
U aCCUMETPUYHAsl CUCTEMbI OTcueTa CBOMCTB. DyHKIMs cMenieHus. M30Tepmbl naBieHus mapa
IIPU TOJOKUTEJIBHBIX M 3HAKOINEPEMEHHBIX OTKJIOHEHUSAX OT 3akoHa Paymns. 3MeHenue
MOJIBHBIX T/ QYHKIMI IIpH 00pa30BaHUU OMHAPHOTO MJI€ATBHOIO pacTBOpa. MonbHast SHEPTUs
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['m60ca HenmeanpbHOTO OMHAPHOTO PacTBOpA. YPOBEHb OTCUETa CBOMCTB pacTBopa. [lapamerp
crabunbHocTU. V30bITOuHAs sHeprus [ m66ca. PerynsapHsle, KBa3uperyisipHble, CyOperyispHbie
U aTepMalibHble pacTBOpbl. MeTon JlapkeHa npu pacyeTe akTUBHOCTHA BTOPOTO KOMIIOHEHTA.
Ilpasuno ¢paz u pagnosecusn 6 00HOKOMNOHEHMHBIX CUCHEMAX
@opMyJbHBIE MATPULIBI MHOTOKOMIIOHEHTHBIX CHCTEM. JIBYXCTOPOHHMI M TIpaHUYHBINA
KCTpeMyMbl ['mb0ca mpu pacuere paBHOBECHH. ['OMOTeHHBIE W TETEPOTCHHBIC CHCTEMBI.
Huarpammbl  coctosiHuii. OpHOKOMIOHEHTHBIE 4-x(da3Hbie cucTteMbl. Pacuer (a3oBbIX
paBHOBEeCHI M3 OOINEr0 M YaCTHBIX YCIIOBUH. YCTOWYMBBIE W MeTacTaOWiIbHBIC (a3oBbIC
auarpamMmbl.  YciaoBusi paBHoBecus B auddepeHnuansHoilt ¢opme. Da3zoBble paBHOBECHS
BTOPOIO poja.
Daszosvie pasnosecus 6 08YXKOMNOHEHMHBIX CUCHEMAX
AnropuT™M pacdera OMHAPHBIX AMAarpaMM COCTOSIHUS. YpPaBHEHHE MaTepHajJbHOro OanaHca.
Tepmonunamuueckue wMozaenu ¢a3. O0oOmeHHoe ypaBHeHHEe Ban-nep-Baanbca. 3akoHbl
KonoBanosa. YpaBuenus [linanka-Ban Jlaapa u [lpenepa.
Xumuueckoe pagnogecue
3aBucuMoCTh 3HEpruM [ mbOca cucTeMsl OT XUMHUYECKOW TiepeMeHHoi. M30Tepma u cTanmapTHas
sHeprusi [mb0Oca xumMuyeckod peakuuu. 3aKOH JEHCTBYIOIIMX Macc. buoxumuueckue
cTaHaapTHbIE cocTosiHUs. M300apa u M30X0pa XMMHUYECKON peaklny. 3aBUCUMOCTh Jiorapugpma
KOHCTaHThl PAaBHOBECHS OT TE€MIIEpaTypbl. 3aBUCUMOCTh KOHCTAHThl PAaBHOBECUS OT JABJICHUS,
IIPUCYTCTBUS KaTaJIU3aToOpa U OT MPUPOABI PACTBOPUTEISL.
Crarucruyeckass TepMOAUHAMMKA
Ancamonu
Knaccuueckass  cratuctuyeckas  TepMOAMHAMuKa. l'amMuibToHMH — cuctembl.  DazoBoe
IpOCTPaHCTBO U (hazoBas Tpaekropus. Sueliku bonpivana. OyHKIMS pacrpeneneHusl.
Cymma no cocmosanuam u cmamucmuydeckuit unmezpan. Pacuem mepmoounamuueckux
C60IICME UOEAIbHBIX U PEAIbHBIX 24306
OcHoBHOM mocTynar. YpaBHeHHe u Teopema JlnyBwins. MUKpPOKAaHOHUYECKUH aHCaMOIb.
Henbra-pynknus Jupaka. Kanonmdeckuit ancamOib. Pacripenenenne MaxkcBenna. bosbiioi
KaHOHHWYecKHi aHcaM0Oib. KBaHTOBast cTtaTucTHUecKas TepMOAMHAMHKA. MaTpuia IIOTHOCTH.
CymmupoBaHue 10 KBaHTOBOMEXaHMYecKoMy Oasucy. YpaBHeHue ¢oH Heiimana.
Pacnipenenenue, ¢opmyna u mnocrossHHas bonbimana. Ocrtatounast sHTponus. Jlorapupm
¢dazoBoro obOwvema. IlmoTHOCTH 3HepreTHdyeckux coctosHuil. Da3oBblii uHTErpan. bombimas
cratucTuueckass cymma. CBoIicTBa pa3iMuHBIX BHJIOB BHYTpeHHEH sHepruu. DPdeKkTuBHbIE
BpaliatenbHass U KosneOaTenbHas — TemmepaTypel.  KoHQUIypallMOHHBIM — HHTErpal.
MesxmoneKyssipHble MOTEHIMAIbl M COOTBETCTBYIOIME UM (pyHKIIMM Maiiepa. @opmyna 3akypa-
Terpone. Teopema o pacnpefeneHMH TO CTENeHsAM CBOOOABL. 3aKOH COOTBETCTBEHHBIX
coctossHui. TeopeTnyeckoe 000CHOBAHNE BUPUAIBHOTO PA3JIOKEHHS.
HepaBHoBecHasi TepMOIMHAMHKA
Jluneiinaa nepagnoeecnas mepmoouHamuKa
Cootrnomienne e [onpme.  IlpomsBoactBo  sHTponuu.  DyHKIUS  JUCCHMNALMH.
deHomMeHosIoTHYeCKHe KOX(pGUIMEHTHl U COOTHOIIeHUs B3auMHocTH OHcarepa. Teopema
I'mancnopda-Ilpuroxuna. Jlorucruueckoe oToOpakeHue.
Cunbno HepagHogecHblE cUCmEeMbl
Camoopranuzanus. BnusHue ynpapisiolero napaMerpa Ha CTalliOHAPHOE COCTOSIHUE CUCTEMBI.
Y CTOMYMBOCTD CTAlIMOHAPHBIX COCTOSIHUIA. Mozens OproccemsTopa s KojiebaTelbHOM peakiuu
benoycoBa-Kabotunckoro. CxemMa peakiuu € CaMOKATAIA30M ISl OOBSICHEHHS XUPAIbHOU
ACUMMETPUU aMUHOKHCIIOT U YTJIEBOJIOB.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. BJIaJICHUE CUCTEeMOH (pyHIaMeHTaIbHbIX XumMudeckux noustuil (ITK-3);
o BJIa/ICHNE HAaBbIKaMU MPECTABICHNUS MTOJIYUEHHBIX PE3yIbTaTOB B BUJIE KPATKUX OTYETOB U
npe3enrarmii (ITK-6).
5. llnanupyemble pe3ybTaThl 00yUeHUsI
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B PE3YIBTATC OCBOCHUA TUCHUIIIMHEBI CTYJACHT AOJIZKEH?:

3Hambv:

B3aUMOCBSI3b  (DM3MKO-XUMHUYECKUX  pPE3yJIbTaToOB,  NPUIOXKEHMH u  Qopmyl
¢ pyHIaMeHTaTbHBIMU 3aKOHAMU XUMHUYECKOH TepMOIMHAMHKH;

3aBHCUMOCTh COOTBETCTBHUS MEXAY JHOOOH TEPMOJAMHAMHYECKOW CHCTEMOW M PealbHbIM
(GU3UKO-XMMUUYECKUM OOBEKTOM OT TeX HpPUOJIMKEHUH, KOTOpble BBIOpaHBl B pPaMKax
HCIIOJIb3YEMOM MOJEIIH;

B3aUMOCBS3b BCEX TEPMOJMHAMUYECKUX IIEPEMEHHBIX, XapaKTEPU3YIOLIUX KOJIUYECTBEHHO
a00yI0  TEepPMOJAMHAMHMYECKYIO CHUCTEMY, M HPHUHLUIBl HX YCIOBHOTO JEJICHUS
Ha HE3aBUCHMBIC TMEPEMEHHBIE W TEepPMOAMHAMHUYECKHE (YHKIUM i1 yaoOcTBa
IIOCTPOCHHUSI MaTEMaTUYECKOT0 arrapara;

METOJbl YCTAHOBJICHHE CBA3CH MEXKIY MAaKpPOCKOIIMYECKUM M MHUKPOCKOIMYECKUM
NOJXO/JaMHU OIMCAHMS CHUCTEM, COCTOSIIUX M3 OOJIBIIOrO 4YHcia YacTHLl, OCHOBAHHBIC
Ha TOHATHAX KJIACCHMYECKOW M KBAHTOBOM (A7 CUCTEM C JUCKPETHBIMH YPOBHSAMH
SHEPruM) CTATUCTUYECKON TEPMOJIUHAMUKY;

IIOCTYJIaThl CTATUCTHUYECKOM MEXAaHMKH, XapaKTepU3YIOIIME CBS3b MEXIy (QYHKIMEH
pacripesielieHUs] PaBHOBECHBIX, €1a00 HEPaBHOBECHBIX M CHJIBHO HEPABHOBECHBIX CHUCTEM
U UX TEPMOJUHAMUYECKHUMH CBOMCTBAMU;

JIMHENHYIO U HEJIMHEWHYIO 3aBUCHUMOCTD CJIOKHOTO JMHAMUYECKOTO ITOBEAEHUS TUITMYHBIX
HEPAaBHOBECHBIX CUCTEM OT (DIYKTyalUil M HEYCTOWYMBOCTH K HaYaJIbHBIM YCIIOBUSM;
IIPUHLIMIIBI AHAJIU3a YCTOMYUBOCTH CTALlMOHAPHBIX COCTOSIHUM HEJTMHEWHBIX CUCTEM.

ymembp:

BBIJICJIATE TEPMOJMHAMMYECKYIO CHUCTEMY B BHJE MaTepUaJbHOr0 OOBEKTa BHELIHEH
Cpelibl, CIOCOOHOrO0 OOMEHMBATHCS C JAPYTUMU TeJaMH SHepruedl U (Win) BELIECTBOM, C
IIOMOIIBIO PEATbHO CYLIECTBYIOLIEH MIM BOOOpakaeMoi rpaHUYHON TOBEPXHOCTH;
IPOM3BOJIUTH BbIOOpP BEIIECTB, COCTABISAIOIIMX TEPMOJMHAMMUYECKYIO CHCTEMY, TaKUM
00pa3oM, 4TOObl ¢ MX MOMOIIbIO MOKHO OBLIO OMMCAThH JIFOObIE BO3MOXKHBIE M3MEHEHMUSI
B XMMHYECKOM COCTaBe KaXJOW U3 dYacTell cucTeMbl M 4YTOOBI HMX KOJUYECTBO
YJIOBJIETBOPSUIO YCJIOBHSM JIEKTPOHEHUTPAIIBHOCTH M MAaTEpUAIIBHOTO OalaHca;

BBIJICIIATh TEPMOJMHAMUYECKHE I1apaMETpbl CHCTEMBI M DPAH)XXUPOBATh HX B IOPSAKE
CMBICJIOBOM 3HAYUMOCTH;

(bopMynHpOBaTh CYLIHOCTh PELIAEMON TEPMOAMHAMHYECKOW 3a/1auM, OLICHUBATh CTETEHb
00€CNeYeHHOCTH €€ MCXOAHBIMU TEPMOJMHAMUYECKUMH KOHCTAHTaMH, BO3MOXXHOCTH
€e peleHus B TOM WIX HHOM TePMOAMHAMUYECKOM MPHOIMKEHUH;

paccUMTHIBaTh CPEeIHUE 3HAYEHUSI OCHOBHBIX (PM3NYECKUX BEIMYHMH B 3aKPBITBIX CUCTEMAaX
IpU IMOMOIIM YPAaBHEHMM JUIsl KJIACCUYECKOW M KBAaHTOBOW (YHKIUMH pacmpeaencHus
KaHOHWYECKOIo aHcaMOJIs;

paccuMThIBaTh TepMOJUMHAMHUYECKHE (YHKIMHM CHCTEMbl M ONpEAENSATh €€ YpaBHEHHE
COCTOSIHMSI, €CJIA U3BECTHBI CYMMBI I10 COCTOSTHUSIM;

AQHAJIM3UPOBATh BECh PENEpPTyap BO3MOKHBIX CLIEHAPUEB IMOBEICHUS CUCTEM, 3aBHUCSIIHX
OT YIPaBJISAIOINX TapaMETPOB.

e1aoemsp:

npueMamMM TPUMEHEHHs TEePMOAMHAMHYECKUX METOJOB Ul aHaidu3a (U3NYECKHX U
(GU3MKO-XMMHUYECKUX SIBICHUN B pEaJbHBIX MpoIleccax (XUMUYECKHE peakuuu, ¢(pa3oBble
Hepexo/bl, MPOLECCHl B PACTBOPaX);

OCHOBHBIMH QJITOPUTMaMH pacyera (pa3oBbIX paBHOBECHI B COBPEMEHHBIX JIEKTPOHHBIX
0azax TepMOJUHAMHYECKUX JIaHHBIX;

METOJIMKOM CO3/1aHusl KOMIIBIOTEPHBIX MOIeIEl H300apHBIX JUarpaMM TPOMHBIX CUCTEM;
HaBbIKAMU pacueTa CyMMBbl 10 COCTOSHUSM HJA€aJbHBIX U pEAIbHBIX TIa30B
U CTaTHUCTUYECKUM PACYETOM TEPMOAMHAMHUUYECKHUX CBOWCTB HICAIBHBIX U PEaIbHBIX
CHUCTEM;
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o METO/I0JIOTHEH aHaIu3a MPUYUH BOZHUKHOBEHHUSI CAMOOPTaHU3AIMH B HEIMHEHHBIX CHIIBHO
HEpAaBHOBECHBIX CHCTEMax B OIPEACIICHHOM JMala3oHe W3MEHEHMs YIPaBIISIOLUINX
apaMeTpoB;

o METOAAMHU  CTPYKTYpHUpPOBaHMsS Y4eOHBIX TEKCTOB, CIOCOOCTBYIOLUIUMM IEPEBOILY
NOJYYCHHBIX 3HAHUW M3 KPAaTKOBPEMEHHOW MaMATH B JOJTOBPEMEHHYIO (pa3paboTka
KOMITbIOTEPHBIX BEPCUI TPAJULIMOHHBIX YU€OHUKOB 10 XMMUYECKOH TEPMOANHAMUKE);

o HaBBIKAMU B3aUMOJICHCTBHS CIELUAIUCTOB DPA3JIMYHOTO MNpO(UIs NpU BBIIOJIHEHUH
MEXIUCIUTUTMHAPHBIX MPOEKTOB (COBMECTHOE BBHIMOJIHEHUE YYEOHO-MCCIIEAOBATENBCKUX
3aJJaHU{ 110 MOJIEIMPOBAHUIO (hAa30BBIX AUArPaMM €O CTyAeHTaMHu MHCTUTyTa MaTeMaTUKU
u nadopmatuku BI'Y.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

7 3a4eTHBIX equHUIL (252 yaca).

7. @opMa KOHTPOJIAA:

[Tpomexxyrounas arrecrauus: auddepeHurpoBaHHBIN 3a4eT — KypcoBas pabdora (5 cem.),
9K3aMeH (5 ceMm.).

I1]l. ®Dusnueckass XuMHA: XUMHYECKA KHHETHKA

1. MecTo qucuMIuiuHbl (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctumuimaa «®Dusnyeckas XUMHS: XUMUYECKas KUHETHKA» BXOJUT B 0a30BYIO YacTh
onoka b1 «/lucuunnunsl (Moaynun)» kak ooszarensHas aucuuiuinaa b1.5.08.03.

2. llesn oCBOEHHUST TUCHHUILINHBI:

L4 INOHUMAHHUEC CMBICJIa OCHOBHBIX 3daKOHOB M TCOPECTHUYCCKUX MMOJIOKCHUN XMMHYSCKOM
KHMHCTHKU,
o OBJIaJCHUC MCTOAAaMH HMCCICAOBAaHHMA KHHCTHYCCKHUX SaKOHOMepHOCTCﬁ XUMHNYCCKUX

MPOIIECCOB, 3HAHUEM 00JIACTU MPUMEHEHHS 3aKOHOB XMMUYECKON KUHETUKH TIPU PEIICHUN
KOHKPETHBIX 3a/1a4.
3. Kparkoe coaep:kanue JUCHUTIIAHBI
DopMajibHAA KHHETHKA MPOCTBIX PeaKuuu
OcHogHble NOHAMUA XUMUYECKOT KUHEMUKU
XUMHUYecKass KUHETHMKAa — Hayka O CKOPOCTSX M MEXaHMW3Max XUMHUUYECKUX pPEakIui.
HecooTrBercTBHE MEXaHM3MOB peakIMii M MX CTEXMOMETPUYECKHX YpaBHEHHH. MexaHusm
paznoxenuss N2O, N2Os, cunresa HBr m HI. OcHoBHble MOHATHS XMMHUYECKOW KHUHETHUKU.
Ornpenenenne CKOpocTH peakuuu. KuHeTHdeckuit 3aKoH ACHCTBUA Macc M 00JacTh €ro
npumeHuMocTu. [lopsaok peakuuu. Kunetmueckue kpuBble. Peakiiuu nepeMEHHOTO MOpsiaKa
W W3MEHEHHE TIOpsiIka B XOJIe peakiMh Ha TMpuMepe peaknuu oOpasoBanusi HBr.
MonekynsapHOCTb dNIeMeHTapHbIX peakiuil. [Ipsmas u oOpaTHas 3a1a4l XUMUYECKON KUHETHKU.
3aBUCUMOCTh KOHCTAaHThI CKOPOCTH XHUMHYECKOW pEaKIMu OT TeMIepaTryphl. Y paBHEHUE
Appenunyca. OnbITHasE SHEPTUs AKTUBALIUH.
Kunemuueckue ypasnenusn peaxkyuil npOCmuvlX munoé 6 3amKHymouix cucmemax. Memoowi
onpeodenenusn nopA0Ka peaKyuu u KOHCManmsl CKOpoCmu
HeobOpatumpie peakiuu HyJIE€BOTO, MEPBOTO W BTOPOro MOpsakoB. HeoOpaTtumele peakiuu
nopsiaka N. OnpeneneHue KOHCTAHT CKOPOCTH M3 OMNBITHBIX JAHHBIX. MeTobl ompeneineHus
MopsiiIka peakuud W BHUJIa KMHETUYECKOTO ypaBHEHHMs. Bpems monynpeBpalieHuss U cpeaHee
BpEMsI )KU3HHU.
Kunemuka xumuueckux peakyuii, npOmMeKaruux ¢ nomoke
Peakuuu B motoke. PeakTopsl H1€anbHOTO BHITECHEHHS U UEANbHOr0 cMenieHus. Onpeaenenne
KMHETUYECKUX MOCTOSHHBIX IS PA3JIMYHBIX PEAKIMN MEPBOTO MOPSIKA B PEAKTOPE UACATBLHOIO
CMEILICHUS.
Kunernka cii0HbIX peakiuii
Oopamumbsie, napannenvhole, NOC1E008amenbHble PEAKYUU
Cnoxsble peakiuu. [IpyHIMN HE3aBUCUMOCTH MPOTEKAHUS SJIEMEHTapHBIX CTaauid. MeTojbl
COCTaBIICHUS] KHHETUUYECKUX ypaBHEeHUH. OOpaTuMble peakinu nepBoro nopsaka. OmnpeaeneHue
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JJIEMEHTapHBIX KOHCTAHT M3 ONBITHBIX AaHHbIX. [lapamiensueie peaknuu. IlocienosarenbHbie
peaKIMy Ha MpUMepe IBYX HEOOPATUMBIX PEaKIIHii EPBOTO MOPSIKA.

Ipuobnusicennvie memoowvl. Pacuema Kunemuxku cioxcHvlx peakuyuil

Kunetnuecknii aHanM3 MpOLECCOB, MNPOTEKAOIIUX Yepe3 o00pa3oBaHHE MPOMEKYTOUHBIX
npoaykToB. IlpuHnun kBasucrtaumoHapHocTH boaeHmiTeliHa u 00JacTh €ro NPUMEHMMOCTH.
KBasupaBHoBecue. YpaBHeHne Muxasnuca-MeHT3H.

Ilennwvie peakyuu

[lenHple peakuuu. DJIEMEHTApPHBIE IPOLIECCH BO3HUKHOBEHUS, IPOAOKEHUS, Pa3BETBICHUS
u oOpeiBa nened. JnuHa nenu. Pa3iauuHble MeTOIbl pacdyeTa CKOPOCTH HEpPa3BETBIECHHBIX
LEenHbIX peakuuid. IIpyMeHeHne MeToJa CTAllMOHAPHOCTH ISl COCTaBJIEHMSI KUHETHMUYECKHUX
YpaBHEHMI HEpa3BETBJICHHBIX LIETTHBIX peaki1il Ha IpuMepe TeMHOBOro oopa3zoBanus HBr.
Pa3sBerBneHHble LenHbIE peakiud. KuHeTndeckne OCOOEHHOCTH pa3BETBICHHBIX LEMHBIX
peakuuii. [IpenenpHble sBIEHUS B Pa3BETBICHHBIX LEMHBIX PEaKUUAX Ha IPUMEpPE peakLuu
okucneHnus Bojaopona. IlomyoctpoB Bocmiamenenus. Ilepuon uWHAYKIMU. 3aBUCHUMOCTH
CKOPOCTHM PEaKLMM Ha HWKHEM IIpelielie BOCIIAMEHEHMs OT JUaMeTpa CcocyAa U IPUPOJIBI €To
noBepxHocTu. [IpumMeHeHHe MeToJa KBa3MCTAMOHAPHBIX KOHLEHTPALMWA JJIs OIUCaHUS
IIPENIEIbHBIX SBJICHUN B OKPECTHOCTSX IIEPBOIO U BTOPOTO NPEAEIOB BOCIITIAMEHEHHS.

Teopuu XUMHYECKON KMHETUKH

Ilosepxnocmv nomenyuanvHoOU IHepeUU 014  CUCHEMbL  AMOMOE,  YYACMEYIOUUX
6 2J1EMEHMAPHOM AKme XUMUUECKOU peaKyuu

[ToBepxHOCTh  NOTEHUMANbHOM  BHepruu.  IIOBEpXHOCTP  NMOTEHIMAIBHOM  JHEPruu
JUISl B3aMMOJIEHCTBHS Tpex aToMoB Bonopoaa. IIyre peakiuu. Ilepexonnoe cocrosnue. [lonarue
0 COBPEMEHHBIX METO/IaX pacdyeTa NOBEPXHOCTU IIOTEHIMAIBHON SHEPTUH.

OcHo6Hble NON10JICeHUA MeopUU AKMUBUPOBAHHO20 KOMNJIEKCA

Meton nepexoaHOro cocTosiHUSA (aKTMBUPOBAHHOTO KoMiliekca). CBONCTBa aKTMBUPOBAHHOI'O
koMmIuiekca. CTaTUCTMUYECKUH pacdyeT KOHCTaHThl CKOpOcTH. OCHOBHBIE JONMYLIECHUS TEOPUU
aKTUBUPOBAaHHOIO KOMIUIEKCa UM 00JIaCTh  €ro  IPUMEHUMOCTH. TpaHCMHUCCHOHHBIN
koa¢p¢umeHt. TepmMoauHAMUYECKHI acleKT TEOPUH aKTUBUPOBAHHOTO KOMIUIEKCA. DHTPOIUS
akTuBanuu. COOTHOIIEHUS MEXK/y ONIBITHOM M HCTUHHOW YHEPrUEl aKTUBALIUH.

OcHo6Hble nON0JICeHUA MeopUU AKMUBHBIX COYOApPEHUTL

Teopuss coynmapeHuil B XuMuueckol kuHeTuke. Ee mnpubmmkeHHas u Oojee cTporas
dbopmynupoBka. @opmyna Tpayrua-JIsrouca. CTepuyecKkuii MHOKHUTEIb.

Ilpumenenue meopuit xumuueckoii KUHEMUKU 015 pacuema KOHCHMAaHm cKopocmu
MonoMounekyIsipHble  peakiuu. Teopusi aKTUBUPOBAaHHOIO KOMIUIEKCa B NPUMEHEHUU
K MOHOMOJIEKYJIIpHBIM peakiusiM. OO0nacTh NPUMEHUMOCTH IOJYYEHHBIX COOTHOILICHHH.
Teopust coynapeHuii B IPUMEHEHHH K MOHOMOJIEKYJSIpHBIM peakiusm. Cxema JIuHnemaHna
U €€ COIIOCTABJICHUWE C OMNBITHBIMUA JaHHBIMU. lIpuumHbBl HeTOuHOCTH cxemsbl JIMHIEMaHa.
ITonpaBku I'mamensByna n Kaccens. Ilonstne o teopun PPKM. bumMonekyispHbeie peaknuu.
Teopuss aKTHBUPOBAHHOTO KOMIUIEKCA B MPUMEHEHHMM K OMMOJIEKYJSPHBIM peakLusM
paznuuHoro tuma. Teopus coynapeHUl B NPUMEHEHHU K OUMOJIEKYJISPHBIM pPEaKIHUSIM.
ConocraBneHue pe3yapbTaTOB TEOPUU COYJAPEHHH M TEOPUM AKTHBUPOBAHHOI'O KOMILIEKCA.
OneHka CTEpPUYECKOTO MHOMKHUTENS TEOpPUM aKTHUBHBIX COydapeHui. TpHUMONEKyJspHbIE
peakuuu. [IpuMeHeHne Teopun aKTUBUPOBAHHOTO KOMILIEKCA JUIsl ONMCAHMS TPUMOJIEKYIISIPHBIX
peakiuil ¢ yyacTHeM OKHCH a30Ta. Teopusi coyqapeHuil B MPUMEHEHUH K TPUMOJEKYISPHBIM
peakuusaM. CorocTaBieHHe pe3yJIbTaTOB 00EHX TEOPUH.

Peakuum B KOH/IEHCHPOBAHHBIX CpeAax

Peakumu B pactBopax. "Knerounsii s¢pdext". YpaBuenue bpencrena-beeppyma. YpaBHeHue
CMOITyX0BCKOTO.

DoTOXHUMHYECKHE PeaKIu

DOTOXUMUYECKUE peakuu. DJIeMeHTapHble Goroxumuyeckue mpouecchl. [Ipunnun dpanka-
KongoHna. ®OTOXMMHYECKHE AKTUBHBIE YaCTHULIBI. DKCHUMEPBI, DKCUIUIEKCBI M HUX CBOWCTBA.
W3meHeHnne (QU3MUYECKHMX U XUMUYECKUX CBOMCTB MOJIEKYJ MPU 3JIEKTPOHHOM BO30YXKICHHUU.
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KBanTOBBINM BBIXOA. 3aKOH (DOTOXMMHYECKOW 3KBUBAIICHTHOCTH DWHIITEWHA. 3akoH JlamOepra-
Bepa. Ompenenenne KUHETHYECKHX TIOCTOSHHBIX (POTOXMMHUYECKUX PEAKIUI METOJA0M
cTalroHapHbIX KoHIleHTpanuid. Cxema [ltepna-®onmepa.
Karaau3
Cywnocmo kamanu3sa. I'omozennwtii kamanus
Onpenenenne karanusa. OOmpe npuHOMNBl Katanu3a. Ponp karanusa B xumun. OCHOBHBIE
MPOMBIIUICHHBIE KaTaIUTHYEeCKue Imporecchl. [IpuMepbl MeXaHU3MOB KaTaJUTUYECKUX
IIPOLIECCOB.
['omorennsiii katanu3. KucnorHo-ocHoBHoi karanu3. Knaccudukanus peaxkiuii KHUCIOTHO-
OCHOBHOTO THNa. KWHETHMKa W MEXaHW3M pPEaKIuil CHerupUIecKoro KHCIOTHOTO KaTalu3a.
TBepabple KUCIOTHI Kak Karanu3aTopbl. KuHeTHka M MeXaHW3M peakluid 0OIero KHCIOTHOTO
Karanusa. YpaBHeHHEe BpeHcTena U ero UCIoIb30BaHUE B KUHETUKE KAaTaJTUTUYECKUX PEAKIUH.
Crernuduyeckuii 1 00U OCHOBHOM KaTaau3.
I'emepozennviit kKamanu3s
I'eTreporennsiii katanus. OnpeneneHue CKOPOCTH TE€TEPOreHHONW KATAIUTHYECKOW pPEaKIHH.
Pazimunbie peXUMBI POTEKAaHUS peaKuii (KHHeTHYCCKas M BHEIIHSSI KHHETHYeCKast 00JIacTH;
oOnacTh BHEIIHEW M BHyTpeHHel nud¢y3un). MexaHu3Mbl TeTepOTeHHBIX KaTaIUTHYECKHX
peakuui. Kuneruka JIbHrmropa-XuHnienbsByna Uil peakiMu Ha OJHOPOJHOM IOBEPXHOCTH
KaTajiu3aTopa.

4. Komnerenuuu, popmupyemblie B pe3yabTaTe 0CBOCHH S JUCHUNIMHBI:

. CIOCOOHOCTh HCII0JIH30BaTh MOJTyYCHHBIC 3HaHUST  TEOPETHUECKHUX OCHOB
(byHIaMEHTATBHBIX Pa3/IeJI0B XUMHHU IIPH PELICHUH MpodeccuoHanbHbix 3aaad (OITK-1);

o BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XuMudeckux noustuii (ITK-3);

. CIIOCOOHOCTh TMPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI M 3aKOHOMEPHOCTHU

Pa3BHUTHUS XMMUYECKOW HAYKH IIPU aHAIN3E MOTyYCHHBIX pe3yinbraToB (ITK-4).
5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT H0JIKEH:

3Hamy:

. OCHOBBI COBPEMEHHBIX TEOpUH B 00JIACTU XUMHUYECKOW KHHETHKU U  CIIOCOOBI
WX TMIPUMEHEHUS JJIs PelIeHHs] TCOPETUUYECKUX M MPAKTUYECKHX 3a7a4 B JHOOBIX 00IACTIX
XUMHH;

ymemup:

. CaMOCTOATENIbHO CTaBUTh 33/1a4y KHHETUYECKOI'0 UCCIEIOBAHUSA B XUMUYECKUX CUCTEMAX,

BHIOMPAaTh ONTUMAJbHBIE TYTH ¥ METOIBI pEIIeHHWs TMOAOOHBIX 3amad  Kak
HKCIEPUMEHTANBHBIX, TAK U TEOPETHUECKUX;

. 00CYX/1aTh pe3yJIbTaThl KWHETUYECKUX HCCIIEeI0OBAaHUN, OPUEHTHPOBATHCS B COBPEMEHHOM
JUTEepaType IO XHMHUYECKOH KHHETWKE, BECTH HAYYHYIO JHCKYCCHIO II0 BOIPOCAM
XUMHUYECKON KUHETUKH;

enademp:

o OCHOBHBIMHM 3aKOHAMH XHUMHYECKOW KHHETHKH, OCHOBAMH KaTaln3a, MeETOJO0JOTHEH
CTaHJAPTHBIX KHUHETUYECKUX M3MEPEHMH U pPacuyeTOB KHUHETHYECKHX XapaKTepUCTUK
XUMHYECKHX TPOIIECCOB.

6. O01mast TpPy10eMKOCTh JUCIHUIJINHBI:

8 3aueTHbIX equHUI] (288 dacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTrectauus: nuddepeHpoBaHHBIN 3aueT — KypcoBas padota (6 cem.),
sKk3aMeH (6 ceM.).

BbicokomosiekyasipHbIe cOeJUHEHHS

1. MecTo ucuMnJIMHbI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/IbHOM NPOrpaMMbl
JucnumimHa «BbICOKOMOJIEKYIISIPHbIE COETMHEHUS» BXOIUT B 0a30ByI0 yacTh Oioka bl
«ucuurmael (MOIynM)» Kak obsi3atenbHas qucuuiuiiaa b1.5.09.
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2. leid 0CBOEHHUSA JUCUUILIMHBI:
o 3HAKOMCTBO CTYJIEHTOB C OCHOBAaMH HayKd O TIOJUMEpax U €€ BaxHEeHIIUMu

MPAKTUYECKUMHU MPUIIOKEHUSIMHU.

3. Kparkoe coaep:kanue THCHUTIIAHBI
BBeenne B XUuMHIO BBICOKOMOJIEKYJISIPHBIX COeINHEHUH
Hcropus pa3BUTUS HAYYHBIX MPEICTABICHUH 0 Makpomojekyie. OTKphITHS B 00JIaCTH CHHTE3a
BMC B XIX Beke. Bkiiag poCCUNHCKUX YUYEHBIX B Pa3BUTHE XMMHUHU IMOJUMEPOB.
Ocnognvie nonamus. Monekynapuaa macca. Monekynapuo-maccogoe pacnpeoeyienue
Mounomep, nonumep, onuromep. MakpomolieKkyna, MoJIUMepHas IeMb, MOBTOPSIOLIEECS 3BEHO
Leny, cTeneHb noauMepusanuu. CBsi3b MEXIy MOJEKYJISIpHbIMH MaccaMM MOHOMEpa U
nojuMepa, creuuduKa TIOHATUS «MOJIEKYJIspHAas Macca IMOJIMMEepa» NPUMEHUTENbHO K
NOJMMEpPHBIM BemecTBaM. HomeHknatypa monumepoB. Buisl kimaccudukanuym MOIMMEPOB.
MonekynspHas Macca IMOJIHMMEpPOB Kak CpelHsAS KOJMYECTBEHHAsh XapaKTePUCTHKA MacChl
MoJIeKyJ noiuMepoB. CpeqHeuncaeHHas!, CpeIHEMAcCoBasi U CPEAHEBSI3KOCTHAS MOJIEKYJIIpHas
Macca. MeToabl ONpeneNeHus MOJEKYISpHBIX Macc. [ uapoauHaMuyecKue CBOMCTBA
MAaKpOMOJIEKYJI B pacTBOpax. YpaBHeHHe HbroTOHA. BA3KOCTh HUBKOMONEKYISPHBIX KUIAKOCTEM,
BA3KOCTh PAaCTBOPOB IMOJMMEPOB. MeToAbl M3MEpEeHHUs BSI3KOCTU pacTBOpoB. OTHOCUTENbHAs,
IPUBEICHHAs M XapaKTepUCTHUeCKas BA3KOCTb. CBs3b XapaKTEPUCTUYECKOW BA3KOCTH C
MOJIEKYJIIDHOM Maccod mnonumepa. YpasHeHune Mapka-XayBuHka-Kyna. Buckosumerpus kak
METOJl OMpEJENICEHUsI CPEAHEBSI3KOCTHOW MOJEKYISIPHOH MacChl MOJMMEpPa. 3aBUCUMOCTH
XapaKTEepUCTHUUECKON BA3KOCTU OT MPUPOBI pacTBOpUTENs, TemnepaTypsl. KoncranTta Xarrunca
KaKk Mepa OILIGHKH «KauecTBa» pacTBopuTesa. MOoeKylIspHO-MacCOBOE pacHpe/esieHue,
UHTETpaibHble M aAuddepeHnnanbupie KpUBbIe pacrpeneneHus. Metoabl (GpaKIHOHHPOBAHU S
MOJIMMEPOB. MeTo/Abl OMpeleNeHus] MOJIEKYJISIPHO-MAcCOBOTO PACHpECICHUs TOJIUMEPOB.
OcCHOBBI MeTOJ]a TeNbIIpOHUKaloNel xpoMatorpaduu. TypOuIuMeTpruuecKoe THTPOBAHUE Kak
JKCIIPECC-METO/I OTPEIENIEHUsI MOJIEKYJIIPHO-MAaCCOBOTO PaCHpe/ICIICHNUS.
Pacmeopbt 6b1cOKOMONEKYNAPHBIX COCOUHEHUTL
OcCOoOeHHOCTH pacTBOPEHHUsl BELIECTB C BBICOKOM MOJIEKYJsipHON Maccoil. IlpuroTtoBienue
pactBopoB monuMepoB. OmpeneneHue KOHIEHTPAIMM pPacTBOPOB MOAUMEPOB. CrocoOsI
NpPECTaBICHNUs KOHLEHTpAMM MOIUMEpoB. IIpH3HAaKM MCTUHHBIX M KOJUIOMAHBIX PacTBOPOB
MOJINMEPOB, YCIIOBUS UX oOpa3oBaHusl. OTKIOHEHUS OT UI€aIbHOCTH B pacCTBOpaxX MOJIUMEPOB U
UX T[puYuHBL.  TepMOOMHAMUYECKME KPUTEPUH  PAaCTBOPHUMOCTH U JIOKa3aTeIbCTBO
TEPMOJMHAMHYECKON PaBHOBECHOCTH PAacTBOPOB MOJIMMEPOB. TepMoIuMHAMUKa pacTBOPEHUS
MOJMMEPOB € PA3IUYHOM TMOKOCTBIO LIeNU. DHTAJbIMs pacTBOpeHHs. BiusHHe pa3indHbIX
(GakToOpoB Ha 3HAK W BEJIMYMHY OSHTAJbIUU pPACTBOpEHHUA. VI3MEHEHHE >SHTPONUU MpH
pPacTBOPEHUH 3J1aCTOMEPOB, CTEKJIO00pasHBIX M KPHUCTAIIMYECKUX MOJUMepoB. BrusHue
TEMIEpaTypbl Ha pacTBOPUMOCTb MOiMMepoB. Da3oBble aUMArpaMMbl CHCTEM IMOJHMMEp —
pacTBOpUTENb I aMOPGHBIX U KPUCTAJUIMYECKUX MOJIMMEPOB, UX CHelU(UKa B CPaBHEHUU C
quarpaMMaMHi  HU3KOMOJIEKYJISIpHBIX BemiecTB. CrocoObl monmydeHust (ha30BbIX JHarpaMM.
BausHue Ha  pacTBOPUMOCTh  XHMHYECKOM NpPUPOABI IMOJUMEpa U pPacTBOPUTEIIS.
TepMoaMHAMHUYECKOE  «KA4eCTBO» PACTBOPHUTENS M METOAbl €ro OlLEHKU. BiusgHue
MOJIEKYJISIPHOM Macchl TOJMMEpa, CTENeHM KPUCTAUIMYHOCTH ¥ HAJIWYMS TONEePEYHBIX
XUMHUYECKHX CBSI3ed Ha €ro pacTBOpUMOCTb. OrpaHWYeHHOE M HEOTrpaHHMYEeHHOE HaOyXxaHHe.
PaBHOBecHast creneHb HaO0yxaHuss M METOAbl ee ompeaenaeHus. OCMOTHYECKOE aBlIEHUE
pacTBOPOB TOJUMEPOB, €ro 3aBUCUMOCTb OT TMPUPOJBI PACTBOPUTENS] W KOHILIEHTPALMU.
[Ipumenenue 3axkona Baut Todda. Bropoit Bupuanbhblii koddduuuent. Da3oBble u
buznyeckue coCcTOsSHUS MoNUMepoB. Paznnune moHATHH «(]as3a» U «arperaTHOE COCTOSHUEY.
AMopdHBIE U KpUCTAJUIMYECKHE MOJIMMEpHl. BiusHMe CTpoeHHs Ienmu M crocoda CHHTE3a
MOJIMMEPOB Ha UX CIMOCOOHOCTh K 00pa3oBaHWI0 aMOPQHBIX WM KPUCTAUIMYECKUX CTPYKTYP.
Tpu Qusnueckux (perakCalOHHBIX) COCTOSHHUS aMOpPQHBIX MNOJMMEpOB. TemmepaTypbl
nepexoqoB:  Temmneparypa  crekioBanus (Tc) wu  rtemmeparypa  Tekydectn  (Tx).
TepMomexaHNYECKUE KPUBBIE.
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Cmpykmypa nonumepos. /legpopmayuonnsle c6oiicmea noJaumepos 6 pasiuidHbvix Qazoevix u
Qusuueckux cocmoanuax

YPOBHU CTPYKTYpHOI OpraHM3alyy MOJTUMEPOB: XUMHUECKOE CTPOCHHE LIENH, KOH(DUTYpaus u
KOH(poOpMaLus LeNnu, HaIMOJEKYJIspHas CTpyKTypa. Tunbl KOHQUIypallMOHHON H30Mepuu
nonauMepHbIx neneil. Konpopmannn makpomosexyn. [ mOkocts nenu nonuMepoB. Mojenu nenu
Makpomosekyid. [‘ayccoBbl kiyOkM MakpoMoJieKyd. ArperatHble U (a30Bble COCTOSHUS
BelIecTB. AMOp(HBIE, KPUCTAITMYECKUE, KPUCTAIUIM3YIOIINECS TTOIMMEphl. Biusiaue cTtpoeHus
IOJIMMEpa Ha €ro CoCOOHOCTh HaXOAUTHCSA B Pa3IMUHBIX (Da30BBIX U arperaTHbIX COCTOSHUSIX.
HanmonekynsapHas cTpykTypa aMOp(HBIX 1moauMepoB. JJoMeHbl. MeToIpl 3KCTIepUMEHTAILHOTO
UCCIICIOBaHMsI CTPYKTYphI MOJIMMepoB. PeHTreHorpadusi, 3neKTpoHo- U HelTpoHorpadus, ux
BO3MO>KHOCTH JIJISl U3YUEHUS CTPYKTYPbI NOIUMEPOB. OpUEHTUPOBAHHOE COCTOSIHUE IIOJUMEPOB.
CrtpyKTypa BOJIOKOH U IUICHOK IIOJMMEPOB, IOHATUE O TEKCTYPE.

CuHTe3 M XUMHYeCKHe NPeBpalleHus] BbICOKOMOJIEKYJISAPHBIX COeIMHEeHM I
Ilonumepusayus u cononumepu3zayus

[Tonmmepu3arysi, OCHOBHBIE XapaKTEPUCTHKH peakiuu. CTpoeHHe MOHOMEPOB, CHOCOOHBIX K
noauMepu3anuy. BnusHue (akTopoB, yaydyIIAOUMX MWK YMEHbLIAIOIIUX PEAKIMOHHYIO
CIOCOOHOCTH MOHOMEPOB. TepMonnHaMuka nonuMepusanuu. [loaumepusanns HEHACHIIEHHBIX
COCIMHEHUH, HANpsOHKEHHBIX LUKIOB M MHOIOWICHHBIX LMKJIOB C TIerepoaroMamu. Poib
SHTAJBIIMM W DHTPOIMHU IIpOLlEcCa B OCYILIECTBICHMM DPEAKLUMH IMOJUMEpU3aluu. BriusHue
TEMIIEPATYpbl HAa BO3MOXHOCTb OCYILECTBJICHMS IOJUMEPHU3ALUM DPANIMUHBIX 10 IMPHUPOIE
MOHOMeEpOB. IIpenenbHble TemuepaTypbl NPOBEICHUS PEAKLMM Ui MOHOMEPOB PA3IMYHOU
npupozsl. LlenHas u cryneHvaras moimmepusalusi, X OCHOBHbIE 0COOCHHOCTU. PajukanbHas
noJMMepH3anus, CcTaauu pasButug mnpouecca. CrnocoObl MHUIMUPOBAHUS  CBOOOJHO-
panukanbHOM  moiauMepusauuu. KuHeTnka — CBOOOJHO-paJUKaIbHOM — MHULMUPOBAHHOM
noyiMMepu3anuu. BiMsHME KOHLIEHTpaluuM HMHMIMATOpAa Ha CTENEHb  IOJIMMEPHU3aLUN
oOpasyrouierocs pu peakuuu noiauMepa. OCoOOeHHOCTH pocTa 1eNH, IPOLECChl, OCIOKHSIIOIINE
pOCT JIMHEWHOU 1enu noauMepa. [lepenada nenu Ha Ipyryro pacTyllyro LElb U PaCTBOPUTEIb.
IlonsaTe o peakuuu TenoMepusanuu. HEBO3ZMOXHOCTH IOJIYy4YEHUS CTEPEOPETYIAPHBIX
MOJIMMEPOB NIPU paluKaIbHON monuMepuszany. O0pa3oBaHue LENel Mo TUIY «T0JI0Ba-XBOCT» U
«TOJIOBA-TOJIOBA», «XBOCT K XBOCTY». ATaKTHYECKOE CTPOEHHE TPOIYKTOB CBOOOJHO-
paIuKaIbHOM MOJMMEpU3alvy. BinsHue nmpumecey, NpepsiBaTesied LEenu Ha MOJEKYJISPHYIO
Maccy nojuMepa. BapuaHTbl oOpbIBa IienmM IMpH CBOOOJHO-PAIMKAIBHOW IOJMMEpPU3ALUH.
VYpaBHeHue coctaBa conoyimMmepa (ypaBHeHrne Maito). KoHCTaHTBI comoaumepu3anuu 1 X poiib
B 00pa30BaHNU CTAaTUCTHUYECKUX COMOJIMMEPOB pa3jIMyHOro cocraBa. MoHHas moiaumepusanus,
€e BHUJBl B 3aBUCUMOCTM OT NPHUPOABI MOHOMEpAa M THIA IPUMEHSEMOr0 KaTaJH3aTopa.
Karnonnas nonmumepuszanus. Katanmszatopbl M cokaTaan3atopbl. AHMOHHAs IMOJIMMEpPHU3ALUs.
OcHoBHble cTaauu mnpouecca. IloHsatne o “KuBBIX 1ensX”’, UX pPOJb B CO3AAHUU HOBBIX
MIOJIMMEPOB. AHNOHHO-KOOpAWHALIMOHHAS NOJIMMEPU3ALUSL. Tumnbl IIPUMEHSIEMBIX
karanu3aTopoB. CHHTE3 CTepeoperyssipHbIX MOJMMEpOB Ha Karanuzaropax Llurnepa-Harra.
CrepeoperyiisspHble U30- U CHHIMOTAKTUYECKUE TIOJTMMEPHI.

Ilonuxkonoencauusn

Peakiust moMMKOHIEHCALIMH, €€ OCHOBHBIE OCOOCHHOCTH, OTIMYUE OT PEAKIMU MOJIMMEPU3ALIUH.
CtpoeHre  MOHOMEpPOB,  CHOCOOHBIX  BCTyHarb B pEaKUUI0  IOJHUKOHJEHCAIHH.
OyYHKIMOHATBHOCT MOHOMEPOB M HX CHOCOOHOCTH OOpa30BBIBaTh JMHEWHBIE M CeTYaThle
nosuMepsbl. KnHeTHKa MmoMKOoHACHCalMi. PaBHOBECHAsI M HEPaBHOBECHAs MOJMKOHJICHCALHS,
roMo- M rerepomnonukoHnecanusa. PerymupoBanue MM. VYpasuenue Kapozepca. CrocoOsi
MPOBEJEHUS JMHEWHON MOJUMKOHAECHCAMM B Macce MOHOMEPOB (B pacIljiaBe), B PacTBOpE, B
rpanune pasgena ¢a3. OcoOEHHOCTH TOJIMKOHJAEHcAlMW B rpaHune ¢a3. TpexmepHas
nosMkoHaAeHcausa. CTaguu IpOTEKaHUS PEAKIIUN.

Xumuueckue peakyuu u npeepawienus NOIUMEPos
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XUMHUYECKUE PEAKIIUU, HE TTPUBOASAIINE K U3MEHCHHUIO CTEIIEHU MTOJTMMEPU3AITH MaKPOMOJICKYJT:
MOJIMMEPAHATIOTUYHBIE MpeBpaIICHUs u BHYTPHUMOJIEKYJISIPHBIC MeperpynnupoBKy.
OCcoOCHHOCTH TIPOTEKaHUSl PEaKIUi IMOJMMEPAHAIIOTMYHBIX IPEBPAICHUH € Y4eTOM pOJr
JIOKAJBHOTO OKPYKEHUS TPYNN B 1N, U3MEHEHHUS PEAKIIMOHHON CIIOCOOHOCTH T'PYIII MO Mepe
npoTeKaHus mporecca. OTiauuMe TOJMMEpPaHAJIOTHYHBIX IPEBpalleHUH OT  peakiui
COOTBETCTBYIOIIUX  (PYHKIMOHATBHBIX TPYNI B  HU3KOMOJEKYISPHBIX  COCIUHCHHUSIX.
BHyTpuUMOJIEKYIIpHBIE MEPErpyNIUPOBKA. XUMUUYECKHE PEAKIIUH, TPUBOAAIINE K U3MCHEHHIO
CTEINEHU MOoJMMepHU3alu. Peakiiuu 1ecTpyKIMu U CIIMBAaHUS MOJMMEPHBIX Ienei. dusndeckas
JECTPYKITUS 10 BIUSHUEM TEIUIa, CBETa, MEXaHUYECKOTO BO3CHCTBUS Ha TOJUMEp. MexaHu3M
MPOIIECCOB, CIIOCOOBI 3aIIUTHI OT (PU3NYECKOW JECTPYKIUU MPU (HOPMOBAHUU U IKCILTyaTAI[UH
MOJIMMEPOB M M3JICIMH W3 HUX. XUMHUYECKas THUIPOJUTHYECKAs JECTPYKIUS TETEePOICITHBIX
noymMepoB. Peakiuu anuaonmsa, aMMHOIU34, TIIMKOJIN3a, KaK PEaKIIUU THAPOJIUTUYECKOrO TUITA
U WX POJb B MOJYyYEHUU IOJTUKOHICHCAIMOHHBIX IOJIMMEPOB. XHUMHYECKass OKHUCIUTEIbHAS
JECTPYKIIUSI, MEXaHU3M PEaKIUi OKHCIICHHS MOJIUMEPOB PA3IUYHOTO XUMUYECKOIO CTPOCHUS.
AnTnokcuaanTel. Peakuus cmmBaHMS NOJMMEpPHBIX 1eneid. CluMBaHWE TMOJ JIEMCTBUEM
TEeMIIepaTypbl, TEPMOPEAKTUBHBIE U TEPMOILIABKHE TTOJIUMEPHI.
Han6oJ1ee BaskHbIe CHHTETHYECKHE U MPUPOIHBIE MOJIUMEPbI
TexHomornueckoe OQOpMIICHHE CHHTE3a IOJIMMEPOB M XAPAKTEPUCTUKH  OCHOBHBIX
MPOMBILIUIEHHBIX MOIUMEPOB. OCHOBHBIE TEXHUYECKNE METObI MOJTYyUYEHHUS TOJMMEPOB, a TAK¥kKe
W3JIeNIMi U3 HUX: IJICHOK, BOJIOKOH, Pe3uH, miactMace u ap. [Ipuponnsie nonumepsl. CTpoeHue,
CBOIiCcTBa, 3HaueHue. HaTtypanbHbIi KayuyK, IEIITI0103a, OSJIKH, HYKICUHOBBIE KHCIOTHI.

4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHH S JUCHUNIMHBI:

o CIIOCOOHOCTh HCII0JIb30BATh MOJYYEHHbIE ~ 3HAHUS  TCOPETUUYECKUX OCHOB
byHIaMEHTATBHBIX Pa3/eI0B XUMHHU TIPH PEeLICHNH MpodeccuoHanbHbix 3aaa4d (OITK-1);
o BJIQJICHHE HAaBBIKAMHU XHMHUYECKOTO JKCIIEPUMEHTa, OCHOBHBIMH CHHTETUYECKHUMHU

U AHAIMTUYECKUMHU METOJaMH IOJIyYeHHUs] M HUCCICIO0BaHMS XMMHUYECKHX BEILECTB HU
peakuuit (OI1K-2);

. BJIaJICHUE CUCTEeMOH (pyHIaMeHTanbHbIX XumMudeckux noustui (ITK-3);

o BJIaJICHHE MeTOoJamMH Oe30MacHOro OoOpalleHHs ¢ XMMHUYECKHMHU MaTepualaMH C y4eToM
ux ¢pusnueckux u xummudeckux cpoiicts (ITK-7).
5. IlnanupyemMble pe3y/bTaTbl 00y4eHH
B pesynpraTe 0CBOEHMS IUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamy:

. Ba)KHEHIIMEe OCOOEHHOCTH CBOMCTB BBICOKOMOJIEKYJISPHBIX COCAMHEHHH, OTIMYAIOIINX
UX OT CBOMCTB HU3KOMOJIEKYJIIPHBIX COCAUHEHUN;

o MIPUHIUIIBI CHHTE3a IIOJINMEPOB;

. OCHOBHBIE 00JIaCTH IPUMEHEHHUS IOJTMMEPOB;

ymembo:

. aJanTUPOBaTh 3HAHWs, HAKOIUICHHBIC IIPU MU3Y4YEHUM Kypca «BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS», K PEIIEHUI0 KOHKPETHBIX 3a/]ay, CBSA3aHHBIX C MpOo(ecCHOHATBLHOU
JeATEIbHOCTBIO;

. CaMOCTOSITENIbHO paboTarh C y4yeOHOW M CHPABOYHOW JUTEPATypoll MO XUMHH
BBICOKOMOJIEKYJISIPHBIX COEMHEHUH;

6naoems:

. TEOPETUYECKUMU OCHOBAMH COBPEMEHHOU XUMUH ITOJIMMEPOB;

. HAaBBIKAMM CUHTE3a BBICOKOMOJIEKYJIIPHBIX COCAUHEHUMN.

6. O0mas TPy10eMKOCTh AU CHUIJIMHBI:

4 3auetHble equHuUIlbl (144 daca).

7. @opmMa KOHTPOJIA:

[TpomexxyTouHas artectanus — 3a4et (7 cem.).
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XuMHYeCKHEe OCHOBbI OHOJIOTHYECKHUX MPOLECCOB

1. MecTo nucunmiinHbl (MOaYJis1) B CTPYKTYype 00pa30BaTeIbHON MPOrpaMMbl
Jucnumimba «XUMHUYECKHE OCHOBBI OMOJIOTMYECKUX IPOLIECCOB» BXOIUT B 0a30BYIO
qacTh Osioka b1 «Jlucuumiuaer (MoTynn)» Kak o0si3arenpHas quciumumia b1.5.10.
2. lleid 0CBOEHHUS JUCHUILIHHBI:
®  PaCKpPBITh CMBICT OCHOBHBIX XUMUYECKUX 3aKOHOMEPHOCTEH OMOIOTMYECKUX MPOIIECCOB;
® HAYYUTh CTYJACHTOB IOHHMAaTh XHMHYECKYIO II€JIeCOO0pa3HOCTh OMOJOTHYECKUX
IIPOLIECCOB.
3. Kparkoe coaep:kanue JUCHUTIIAHBI
BBenenue
Omnpenenenne xuBoro. CpoiicTBa xuBoil Marepuu. CTpoeHHE PACTUTEIBHOM M KUBOTHOM
KJIETOK.
AMHHOKMCJIO0THI. Beakn
AMUHOKHCIOTBl Kak CTPYKTYpHbIE 3JeMeHThl OenkoB. HomeHknaTypa u kiaccudpukanus
aMUHOKHUCJIOT. ONTHYECKHE CTEPEOM30MEpbl, HX Kparkas xapakrepuctuka. [lonstue o
3aMEHHUMBIX M HE3aMEHUMBIX aMUHOKHUCIOTaX. bumnonspuelii uoH. bydepHblie cBoiicTBa
aMUHOKHCIIOT. Du3nueckue U XUMHYECKHE CBOWCTBAa aMUHOKHCIOT. [lomstue 00
M303JIEKTPUYECKON Touke. Meroabl oOmnpeneieHuss aMHUHOKHCIOTHOTO COCTaBa  JKHUBBIX
opranu3MoB. Poib G€JIKOB B IOCTPOEHUHU )KMBOW MAaTepUu U B MpoOLEccaxX KU3HEAEITEIbHOCTH.
OnemeHTHBI cocTtaB Oenka. CrTpykrypa OenkoBoit Monekynbl. llomunenTuanas Teopus
cTpoenust Oenka. OyHKIMM OENKOB: CTPYKTypHasi, KaTaIUTUYECKas, 3allUTHAsI, TOPMOHAJIbHAS,
TpaHcnopTHas u Ap. [Ipocteie u cnoxkHbie Oenku. JleHarypanus u peHarypamus 0eIKoB.
OO0mme cBoiicTBa U CTPYKTYpPa ¢epMeHTOB
Ob6mee nonstue o ¢epmentax. Homenknarypa u kiaccudpukanus (epmentoB. Cxoacta u
pa3nuuusl B CTPYKTYpe U JeHCTBUU (DEPMEHTOB M HEOPraHMYECKUX Karaiau3aTopoB. KuHeruka
(dbepMEeHTAaTUBHBIX  peaknui. YpaBHeHne Muxasnuca-MenteH. CBoiicTBa  (hEepMEHTOB:
TEPMOJIAOUIBLHOCT, PH-3aBHCUMOCTB, CIEMU(PHUIHOCTh, OOPATHMOCTH JEHCTBUSA. MeXaHu3M
neicTBUS  (epMEHTOB. AKTHBATOpPbl M HHTHOUTOpPHL. BHYyTpuKIeTOUHAas JIOKaIU3alus
(dhepMEeHTOB U UX 3HAUYCHHUE.
Jlunuabl. buosiornueckne MmeMOpaHbI
buonornueckne memOpanbl. Onpenenenue, ctpoenne u cBoiictBa. Jlumunpl. Knaccuduxanmus,
XUMHUYecKast CTpykrypa. [umpodoOnble B3anMoneWcTBus. JIUMuaHBIE MUIEIIBI, OHCIOH,
aunocomsl. MemOpanHbie Oenku. OcoOeHHOCTH cTpoeHMsl. MeMOpaHHbIN TpaHcnopT. MloHHBIE
KaHaJIbl U1 HACOCHI.
O0MeH BemecTB U Hepruu. buosnepreruxka
OOMeH BelecTB U YHEPTUU — OCHOBA JKU3HEIEATENBHOCTH KUBBIX OPTAaHU3MOB. ACCUMIIALINS U
muccumuanusa.  [IpomexxyTounslii  oOMeH — BemiecTB.  Perymsanus oOMeHa — BEIIECTB.
buonoruueckoe OKHCIIEHHE KaK OCHOBHOM MEXaHU3M OCBOOOXKJIEHUS HHEPrUH B IKHUBBIX
opranu3Max. ASpOOHBII M aHadpPOOHBIA TUIN »HHepreTHKW. JlpixarenbHas uenb. OOmiee
MpeACTaBICHUsT O ¢epMeHTax OMOoJIOrHYecKoro okucieHus. OrnpeneneHne OMOIHEPTETHKU.
CB0oOOIHOE OKHCIICHHE M OKHUCIIEHHE, COompsbkeHHoe ¢ (ocdopunupoBanueM. Jlokanuszanus
OKHUCJIUTETBHOTO (hochHOpUINpPOBaHUS B KIETKE.
Buosiornyeckn akTuBHbIE BelleCTBA
['opmonbl. XapakTepuCTHKa BaXHEHIIMX MpeICTaBUTENEed MEeNTUIHBIX TopMOHOB. OO6iiee
NpEACTABICHHE O TMPUPOAE U POJIM BUTAMUHOB. ABUTAMUHO3bI, TUIIOBUTAMHUHO3BI,
TUTICPBUTAMUHO3bI.  [[pUYMHBI  BO3HUKHOBEHHS JedUIINTAa BUTAMHHOB B  OpraHU3ME.
Homenknarypa u kiaccudukaiusi BATAMHHOB. XapaKTePUCTHKA BAXKHEUIIUX MpeCTaBUTEICH
KUPOPACTBOPUMBIX BUTAMHUHOB.
Yraesoabl. O0MeH yriieBo0B
OO0mmas xapakTepUCTHKa YIJIEBOJOB M MX XapakTepucTuka. [IpocTble M CIOXKHBIE YIJIEBOBI.
[Tonmucaxapuapl:  kmaccuukamms, XUMUYEeCKas  CTPYKTypa, CBOWCTBA, BakHeWIiue
npeacTaBuTeNu. buosiornyeckas poJyib  yriaeBOJOB. bHOCHHTE3 yrieBogoB. MeXaHu3M
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MePBUYHOTO OMOCHHTE3a YIJIEBOIOB B Mpoliecce (HOToCMHTE3a U XeMocuHTe3a. OOMEH TIIFOKO3bI-
6-dbocdar (IMXOTOMHYECKHUN U alIOTOMUYECKUH MyTH, UX COOTHOIICHHE B opranuizme). OOMeH
nupoBuHOTrpaaHoi kucinotel. Lukin Kpebca, ero ponas B sHeprooOpazoBaHuH. [JHKOIN3 U
[JIMKOTEHOJINU3.
HyxkyiemHOBbIE KHCJIOTHI
HyxiienHOBbIE KHCIIOTBI — BBICOKOMOJICKYJISIPHBIC, JIMHEWHBIC, TOJSAPHBIE OWOIOIUMEPHI.
[lepsuunass  ctpykrypa nonumepuod 1nenu JHK. Bropuunas  crpykrypa JIHK.
M30reoMeTpUYHOCTS KOMINIEMEHTApHBIX Iap, cTeKuHr. Tononorusa JJHK — cynepcninpanuzanus.
ITepsuunas crpykrypa PHK. Otoumuusa ot [JHK. Bropuunas crpykrypa PHK. Tpernunas
crpykrypa PHK. Mumukpust npocrpanctBeHHoi cTpykrypbl PHK u Genka. PHK-pepmentsr —
pu6o3umMbl. OYHKINUK HYKJIEHMHOBBIX KUCIOT. [loHATHEe 0 TpaHcisaiuu. ['eHeTnueckui Koj, ero
CBOMCTBA.
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
® CIOCOOHOCTh MCIOJB30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX JIUCHUILUIMH
B nipodeccuonanbhoi aesteapuoctu (OITK-3);
® CIOCOOHOCTh NPHUMEHATH OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHBI UM 3aKOHOMEPHOCTH
Pa3BUTHUSI XUMUYECKOM HAYKH ITPU aHAIM3€E TIOIy4eHHBIX pe3ynbraToB ([1K-4).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbrare ocBOE€HUS IUCHUIUIMHBI CTYACHT HOJIKEeH:
3Hamb:
® CTPOEHHUE U CBOMCTBA OCHOBHBIX XMMUYECKHUX KOMIIOHEHTOB )KMBOI MaTepuu;
® 0COOEHHOCTHU CTPYKTYPHI U (PYHKIMOHUPOBAHUS OEIKOBBIX MOJIEKYN U MX KOMIUIEKCOB KaK
HOCHUTECJICH KU3HHU;
® MOJIEKYJISIPHBIE OCHOBBI OMOCHHTE3a IPUPOIHBIX IOJIUMEPOB;
® [IPUHIMIBI PETYIAIUU OOMEHA BEILIECTB;
®  B3aUMOCBSI3b OOMEHA COEJMHEHUI pa3IMYHbIX KJIAaCCOB OMOMOJIEKYI;
ymemp:
® CHUCTEMaTH3UPOBATH U 0000IIATH 3HAHMUS, TOJYYCHHBIE IPU U3YYEHUH TUCIUTUIMHBI;
enademp:
® COBPEMEHHBIMU MPEICTABICHUSIMU O XUMHUYECKHX OCHOBAX KU3HEHHO Ba)KHBIX IIPOLIECCOB
Y SIBIICHUM U UX PETYJIALNH;
6. O01mas TPyA0eMKOCTb IUCHUILIHHBI:
6 3aueTHBIX equHUI] (216 Yacos).
7. ®opMa KOHTPOJIA:
[TpoMesxkyTouHast aTTecTanus — 3k3ameH (8 cem.).

XuMHYeCcKass TEXHOJIOTHUS

1. MecTo ucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
JucuumimHa «XuMHUYecKass TEXHOJIOTHS» BXOAUT B 0a3oBylo uyacTh Oinoka bl
«lucuuminHel (MOyNn)» Kak obs3arenbHas nucuuiuinia b1.b.11.
2. llenb ocBOCHUSI AMCUMIIIMHBI:
. yYMEHHUE MPHUMEHATh (yHJAaMEHTaJIbHbIE 3aKOHBI XMMUYECKHUX IPEBPAIICHUN K YCIOBHUAM
IIPOMBILUIEHHOTO MPOU3BO/JICTBA HEOPTaHWUYECKHUX BEIECTB.
3. KpaTkoe coaepskanue Iy CHUNIITHHBI
Teopernyeckne 0CHOBbI XMMHYECKON TEXHOJIOTHH
Chuipbegbie pecypcobl Xumuueckozo npou3eoocmea. Mamepuanvubslii u menyioeou 0anancol
Knaccudukanus cblpbs JUisi XUMHYECKOTO MPOU3BOICTBA HEOPTAaHUYECKUX BeLIECTB. MeTobl U
IpoIecChl TOJATOTOBKMU CHIPbS K XHUMHYECKOMY IPOM3BOJACTBY: ApoOJeHue, H3MeIbueHHe,
UCTHpaHue, TpaBUTalMs, (QUOTAMs, TEIJIOBblE, MacCOOOMEHHbIE, XMMUYECKHE MPOLECCHI.
MarepuanbHblii ¥ TEIUIOBOM OalaHChl XMMUYECKOTO IPOU3BO/ICTBA.
I'omozennvie u cemepozennwvie npoueccol. Ckopocmv u O6uUMNCYWLAA CUNA XUMUKO-
MexXHOI02UUeCKUX npoueccos
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OcHOBHBIE  3aKOHOMEPHOCTH  XHMMHMKO-TEXHOJOTHMYecKoro mpouecca. Kaccudukanus
XUMUYECKHUX peakiuii. CKOpOCTh U JBUXKYILas CHUJIa TOMOT'€HHBIX M T€TEPOreHHBIX XUMUYECKHUX
npoueccoB. OCHOBHBIE 3aKOHOMEPHOCTHM U MapaMeTpbl AJIEKTPOJIUTUYECKUX IPOLIECCOB
IIOJIyueHUsI MeTauioB. PaBHOBecHe B XMMMKO-TEXHOJOTMYECKOM IIpolecce. Peakropbl amns
TOMOT'€HHBIX U T€TePOreHHbIX MPOLIECCOB.
Kamanumuueckue npoyeccol u peakmopsl 6 XuMuiecKkoil mexHo102uu
['omorenHnslii U rereporeHHbId Karanu3. Kartamuzatopbl i KaTaJUTHYECKUX IPOIIECCOB.
CkopocTh U JBMXKYLIasl CHJIa KaTaJUTHUEeCKUX IporeccoB. CocTaB M CBOMCTBA KaTaJn3aTOPOB.
CrniocoOblI MoTy4eHus KaTaau3aTopoB. PeakTopsl Uit TOMOT€HHOTO M TeTEPOr€HHOI0 KaTalnsa.
TexHo10rMsl MPON3BOJACTBA HEOPraHUYECKNX BelleCTB
IlIpouszeoocmeo cepnoit kuciomul. Q0r4cuz cepHozo Koaveoana
CBolicTBa cepHONl KuCIOTBI M obnactu ee npuMeHeHus. CelppeBble pecypcebl. llomyuenue
cepHUCTOro ra3a. OU3NKO-XMMHUYECKHE OCHOBBI M ONTHUMAJIbHBIE YCIOBHUS O0XHUIa KOJIYEeIaHa.
TexHOIOrnuecKrue CXeMbl MOTYUYECHHUS! CEPHOM KUCIIOTHI.
IlIpou3zeo0ocmeo munepanvHvix cosieil u yooopenuil
Knaccudukanus MuaepanbHbIX yaoOpeHuit. ChIpbeBbIe PECypChl IS MOJYICHUS MUHEPAThHBIX
coneit u ynobpenuil. TeXHOJOTHS TMONY4YCHUS MUHEPATbHBIX cojeil. Chlpbe AJid MOTy4eHUS
dochOpHBIX U KATMHHBIX YIOOPESHHUIA, €r0 00OTaIlCHHE.
Opzanuzayua manoomxoonsvix u 6€30mxo0HbIX RPOU3EOOCME
[TonsiTve 0 MaOOTXOJHON U 0€30TX0HON TeXHOIOoruu. OCHOBHBIEC HAIIPABJIECHUS B €€ Pa3BUTHUU.
OO01re TPUHIIKIIBI U CXeMbl OPraHU3aIH CUCTEM 00OPOTHOTO BOJIOCHAOKEHUSI.
4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHH S JUCHUNIMHBI:
o CIIOCOOHOCTh UCIIOJIb30BaTh [IOJIy4YE€HHBIE 3HaHMUSI  TEOPETUYECKUX OCHOB
byHIaMEHTATBHBIX Pa3/eI0B XUMHHU TIPH PEeLICHNH MpodeccuoHanbHbix 3aaa4d (OITK-1);
o BJIaJICHUE CUCTEMOM (pyHIaMEeHTaIbHBIX XuMudeckux mousaTuii (ITK-3);
o BJIaJICHUE METO/1IaMU 0€30I1aCHOr0 0OpaIleHHsl C XUMUYECKUMU MaTepualaMH C YY4ETOM UX
busnueckux u xumudeckux cBoiicts (ITK-7).
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS IUCUMILUIUHBI CTYJEHT HOJIKEH:
3Hamy:
. MIPUHITUIIBI UCTIOJIB30BAHUS TEOPETHUYECKUX OCHOB HEOPTAaHMYECKOW U (PU3UYECKON XUMUU
B TEXHOJIOTMYECKUX MPOIECCaxX MPEBPALICHUS ChIPbs U MOTYyYEHUs TOTOBBIX MPOAYKTOB;
o OCHOBHBIE TEXHHUUECKHE U KOHCTPYKTHBHBIE OCOOCHHOCTH XUMUYECKHX MTPOU3BO/ICTB;
. CHOCOOBI PaIMOHATIBFHOTO HCIOJIB30BAHUS CHIPEBBIX, SHEPTETUYECKUX M APYTUX BHUJIOB

peCypcoB;
° CIIOCOOBI I/IHTGHCI/I(i)I/IKaIII/H/I XUMHKO-TCXHOJOTMYCCKUX U CIICHHNAJIbHYIO TCPMUHOJIOTHUIO,
ymembp:

L4 AHAJIIU3UPOBATE MAaTECMATUYCCKUEC MOJCIIN XHUMHYECKOU TCXHOJIOTHH,
L4 OI€HUBATh COCTaB H CBOMCTBaA MPOMECIKYTOYHBIX IMPOAYKTOB C IECJIBHO BO3MOXKXHOCTHU
pa3pa60TKH HOBBIX TCXHOJIOTUYCCKHUX ITPOLECCOB, OGCCHC‘{I/IBS.I-OH_[I/IX HanOoJIee MOTHOE UX

HCIIOJIb30BaHME;
o aHaJ'II/I3I/IpOBaTB H O6OCHOBI)IBaTB OIITUMAJIBHBIC HapaMeTpI)I TEXHOJIOTHYCCKUX HpOHeCCOB;
é1a0emp:

e  METOJOJOTHEW pealu3aluyd OOIMMX HAYYHBIX TOJOXCHUM EeCTeCTBEHHOHAYYHBIX
JUCIUTUTMH Ha KOHKPETHBIX MPUMEPax MPOM3BOJICTB HEOPTaHUIECKHUX BEIICCTB;

e  HaBbIKAMH TPHUMEHEHHUS 3aKOHOB XHMHH B IIOCTPOCHHH XHMHKO-TEXHOJOTHUYCCKUX
IPOLIECCOB;

e  OCHOBaMH PacueTOB MaTePHAJIbHBIX U TEIJIOBBIX OaTaHCOB.
6. O01mas TPy10eMKOCTh AU CIUIJIMHBI:
4 3auetHble equHUIlbl (144 daca).
7. @opmMa KOHTPOJIA:
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[IpomexyTouHast arTecTamus — 3k3aMeH (6 cem.).
Be3onacHocTh KU3HeIeATEIbHOCTH

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

Juctummaa «be30macHoCTh KU3HEIEATEIPHOCTHY BXOJIUT B 0a30Byl0 4acTh Oyioka bl
«lucuummnbpl (MoTyNn)» Kak o0s3arenbHas nucuumuinaa b1.6.12.

2. llesb 0cBOEHUS M CHUILIIUHBI:

. (dbopmMupoBanre poheCCUOHATHLHOW KYJIbTYphl 0€30MacHOCTH, MOJ KOTOPOW MOHUMAETCS
TOTOBHOCTh M CIIOCOOHOCTh JIMYHOCTHU HCIIOJIB30BAaTh B MPO(PECCHOHAIBHOMN JIEATEIBHOCTH
MPUOOPETEHHYI0O COBOKYNHOCTh 3HAHHWM, YMEHMH U HaBBIKOB JUid oOOecredyeHus
Oe3omacHoCcTH B cdepe MpodeccCHOHATBHOW IeATEIBHOCTH, XapaKTepa MBIIUICHHS
U IEHHOCTHBIX OpPUEHTAIMI, MPU KOTOPBIX BOMPOCHI OE30MACHOCTH PaCCMATPUBAIOTCS
B Kau€CTBE MPUOPUTETA.

3. Kpartkoe cogep:xanue JUCUMILIIMHbBI

OCHOBBI 32KOHO/IATEJBCTBA MO 0€30MACHOCTH KU3HEAeSITeIbHOCTH

[TprunHBI IPOSIBICHUS OACHOCTHU. YeloBeK KaKk HUCTOUYHUK OMAaCHOCTU. AKCHOMBI 0€30MaCHOCTH

KU3HeAesTeNbHOCTH. KOoHIIenIus HallMOHAIbHOM 0€301aCHOCTH U IEMOTPapUIECKON MOTUTHKA

Poccuiickoit ®@enepanuu, ocHOBHBIE TMonoxkeHuss. Bompocskl bXKJ[ B 3akoHaxX M MOJA3aKOHHBIX

aKTax.

Opranusanust pa6oT no 6e30NaACHOCTH KU3HeeSATeJIbHOCTH

Cucrema ynpasnenus bXKJ[ B Poccuiickoit @enepanuiy, B peruoHax, CEJIUTEOHBIX 30HAX, Ha

OPEANPUITHIX U B OpraHu3anusax. MUHUCTEpPCTBA, areHTCTBA U CIYXKObI, WX OCHOBHBIC

byHKIIMKM, OO0S3aHHOCTH, IpaBa M OTBETCTBEHHOCTh B OONACTH Pa3IMYHBIX AaCIEKTOB

6e3onacHocTu. KpusucHoe ympapiieHHE€ B UYpEe3BBIYAWHBIX CUTYAIMSIX — POCCHICKAas CHUCTEMa
yIpaBleHUs B Uype3BbIUalHbIX cuTyanusx — cuctema PCUC, cuctema rpaxaaHnckoi 00OpOHBI —

CYITHOCTh CTPYKTYpHI, 3amadu U ¢GyHKIuU. OpraHu3anusi MOHUTOPHHTA, ITUATHOCTUKA U

KOHTPOJISI COCTOSIHMSL OKPY>Kalolledl cpezbl, MPOMBINIICHHOW O0€30MacHOCTH, YCIOBUH U

O6e3zonmacHocTH Tpyaa. [ocymapcTBeHHass 3KOJIOTHYECKasi HKCIEPTHU3a M OIEHKA COCTOSIHUS

OKpYXKarolle cpelbl, IeKIapupOBaHHE MPOMBIIUIEHHOW O€30MacHOCTH, TOCYAapCTBEHHAS

AKCIIEPTH3a YCIOBHI Tpy/a, aTTecTalus paboyux MeCT: MOHATHE, 33/1a4l, OCHOBHbBIE (YHKIIUH,

CYIIHOCTh, KpaTKasi XapaKTepUCTUKA MPOLEAYPhI TPOBEIACHUSI.

Hanzop, KOHTpOiAb M OTBETCTBEHHOCTb. AYAUT M CepTU(UKALMS COCTOSHHUS OE€30MaCHOCTH.

DOKONOTUYECKUI ayAuT W JKOJIOTHYecKas cepTUdUKanus, cepTU(UKAIMsS MPOU3BOICTBEHHBIX

00BEKTOB Ha COOTBETCTBHME TPEOOBAHUSM OXpaHbI TPYJa; CYHIHOCTh U 3amaud. [lmanupoBanue

pabot o OT, ux ctumynupoBanue. Buapl KOHTPOIISI YCIOBUN TpyAa. ATTecTarus pabounx MecT

u cepruduxanus yciaoBuil Tpyna. CaHUTapHO-TIPOMBINUICHHAS JTA00OpaTOpUsl TPEANPUATHUS.

Mertponoruueckoe obecrneueHue. Perucrpanus, yueT U paccieoBaHHE HECYACTHBIX CIy4aeB.

Knaccudukanus HecuacTHbIX citydaeB. OCOOEHHOCTH pacclieZJOBaHMsI HECYACTHBIX CIydaeB

pa3nuuHbix BUIOB. [lonroroska u noseimenue kpanupukammuu UTP mo BXXJI. OTBeTcTBEeHHOCTH

HUTP 3a coOmtoieHre HOPMATUBHBIX YCIOBUM W 0€30MACHOCTU JCSTEIIBHOCTH TOJYMHEHHBIX,

coOrofieHre HOPMATUBHBIX BO3/ICWCTBUN MPOU3BOACTBA HA OKpYKarolyto cpeny. CornameHue

10 OXpaHe TPy/a, poJib MPo¢CO30B.

Yes0Bek u TexHocpepa

Hoenmugpukayun u eo3oeiicmeue na yenosexka u cpedy 6peoHsviX U ONACHBIX (PaKmopos

Knaccudukanus HeraTUBHBIX (aKTOPOB CpPeIbl OOUTaHUS YeJoBeKa: (PU3nUecKre, XUMUYECKHE,

Ouosormueckue, Tnicuxodusznongornyeckue, IloHsTHE oOmacHOrO ®  BpeaHOTO  (akTopa.

CTpyKkTypHO- (DYHKIIMOHAIIbHBIE CUCTEMBI BOCIPHITHS U KOMIIEHCAIIUM OPTaHM3MOM YeJOBEeKa

n3MeHeHul (¢GakTopoB cpeasl obutanms. EcTecTBeHHBIE CHUCTEMBI 3aIllUTHl 4YeJOBEKa OT

HETaTUBHBIX BO3JCHCTBHIA. XWMHUECKHE HeraTUBHBIE (AKTOpbl (BpEIHBIE BEIIECTBA).

Knaccudukanmst BpeaHBIX BEImIECTB 1O BHUJAM, arperaTHOMY COCTOSIHHMIO, XapaKTepy

BO3JIEUCTBUS U TOKCHYHOCTU. KoMIUIeKCHOe [eicTBHEe BpeAHbIX BemiecTB. [lpeaenbHo-

JIOTTyCTUMbBIE KOHIIGHTPAIlMA BPEIHBIX BEIIECTB. YCTAHOBJICHHE JOMYCTUMBIX KOHIICHTpAIUH

BPEIHBIX BEIIECTB MPU UX KOMOMHUPOBAHHOM JNEUCTBUU. XPOHUYECKHE U OCTPHIE OTPABIICHUS,
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npoQeCCHOHATIBHBIE U HKOJOIMUYECKH OOYCIOBJIEHHBbIE 3a00JieBaHMs, BBI3BaHHBIE JEHCTBHEM
BpEIHBIX BellecTB. HeratuBHOE BO3/CHiCTBUE BPEAHBIX BEUIECTB Ha cpeay ooutanus. OCHOBHBIE
UCTOYHUKH IIOCTYIUICHMsS BpEAHBIX BELIECTB B Cpely OOHMTaHUA: IPOU3BOJCTBEHHYIO,
TOpOJCKYI0, OBITOBYIO. bronornyeckue HeraTuBHbIE (AKTOPBI: MHKPOOPTaHU3MBI (OaKTEepHH,
BUPYCHI), MaKpOOpraHu3Mbl (pacTeHusi W >KUBOTHbBIC). Kiaccudukanus OHOTOTHYECKUX
HEraTHUBHBIX (DaKTOPOB U UX UCTOUHUKOB.
OcHo6Hble npuHYUNBL 3aWUMDBl 4e106eKa U CPeObl 0OUMAHUA Om 6PEOHbIX U ONACHBIX
¢axkmopoe npupoonozo, aHmpono2eHH020 U MEXHO2EHHO20 NPOUCXOHCOCHUS
OcHoBHblE NpUHUUNBI 3aIUATHL. [IOHATHE O KOJUIEKTMBHBIX M WHIMBUIYaJIbHBIX CPEICTBAX
3alUTHI. 3alIMTa OT XMMHUYECKUX HETaTUBHBIX (PaKTOPOB. METObl YTHIU3AIMH U IepepadoTKU
AHTPOIIOTEHHBIX M TEXHOT€HHBIX 0TX0A0B. Knaccugukanus orxonoB. CoBpeMeHHbIE METOAbI
YTUIM3AIMK U 3aXOpOHEHUs: 0Tx070B. CO0p M copTUpoBKa OTX0/10B. OTXOJBI KaK BTOPHUYHBIC
MaTepuaibHble pecypchl. MeToasl mepepalOTKM M pereHepaluy OTXOJO0B. 3aliuTa OT
HHEPTreTUYECKUX BO3JCHCTBUHN U (PU3NYECKHX TOJIEH.
Icuxodusnosiornyeckne U IProHoMeTprUYEcKHe OCHOBBI 0€30IACHOCTH
[Icuxuueckue mpolecchl: NamsATh, BHUMAaHUE, BOCIPUSATUE, MBIIUIEHHE, YyBCTBa, 3MOLUH,
HAacTpoeHHue, Bojs, MoruBauusa. Ilcuxuueckme cCBoOMCTBa:  XapakTep, TEMIIEPAMEHT,
IICUXOJIOTUYECKUE U COLMOJIOTMYECKUE THUIIBI JIoAeH. IIcuxudyeckue COCTOSIHUSA: JUIUTENbHBIE,
BpEMEHHbIE, INepuoanyeckre. UpesmepHble (GOpPMbI ICUXMUYECKOrO HamlpshkeHus. BrnusHue
QIKOTOJISL, HAPKOTUYECKHX W TICUXOTPONHBIX CpeAcTB Ha Oe3omacHOCTh. OCHOBHBIE
IICUXOJIOTUYECKUE PUYMHBI OIIMOOK U CO3JJaHUs OMACHBIX CUTyaluid. OCOOEHHOCTH IPyINIIOBOH
ncuxonorun. Ilpodeccuorpamma. Wmkeneprnas mncuxosorus. I[lcuxomumarnoctuka. Bumsl u
yCIOBUS TPYAOBOM nesTenbHOCcTH. Kitaccudukanus ycnoBuil Tpyaa. IproHOMHYECKHE OCHOBBI
0e30macHOCTH. OproHOMHMKa Kak Hayka O [paBWIbHOM OpraHu3allld  YeJIOBEYEeCKOU
NEeSITeIbHOCTH, COOTBETCTBUU TpyAa (PU3HOIOTMYECKMM M IICUXMYECKUM BO3MOXKHOCTSIM
yenoBeka, odecneueHue 3pPpeKTUBHOIN pabOTHI, HE CO3AIOIIEH YrPO3bI U 3J0POBbS YEIOBEKA.
Cucrema “ 4enoBek — MamiMHa — cpefa’. AHTPONOMETpUYECKas, CEHCOMOTOpHasd,
JHepreTHyeckas, OHMOMexaHMuyeckas W MCUXO(U3HOIOrHMYecKas COBMECTHUMOCTh 4YeJOBEKa U
MmamuHbl. Opranu3zanus pabodero Mecra.
3ammTa B Ype3BbIYAHHBIX CUTYALHUAX
UpesBpyaiiHple curyanuu. Kiaccudukanus upe3BbIYalHBIX — CUTyallMil: TEXHOTCHHBIE,
IPUPOJHbIE, BOEHHOr0 BpeMeHU. [loHATHE OmacHOro  MNPOMBIIIJIEHHOIO  OOBEKTa,
KjJaccuuKkalus onacHbIX 00beKToB. Pa3pl pa3BUTHUSA UYpe3BbIUAMHBIX cUTyauuid. OCHOBBI
IIPOTHO3UPOBAHUS W MPEAYNPEXKACHUS 4Ype3BblYaWHbIX cuTyauui. [lokap u  B3phIB.
Knaccugukanus BugoB moxapoB M ux ocoOeHHocTH. Iloxaphnas 3ammra. Knaccudukanus
B3pbIBYATHIX BellecTB. PagualnioHHble aBapuM, UX BU[bl, OCHOBHBIE OMACHOCTH M MCTOYHHMKHU
paaualMoOHHON OMAaCHOCTH. ABapuu Ha XMMMYECKH ONACHBIX OOBEKTAX, MX TPYMIbI U KIIACCHI
OMACHOCTH, OCHOBHBIE XUMHYECKH OINacHble 00bekThl. OO0mMe Mepbl NPOPUIAKTHKU Ha
XUMHUYECKH OIAacCHBIX OOBEKTaX. XUMHUECKUIl KOHTPOJIb W XHMMYECKas 3aliMTa. 3aluTa
HaceJIeHUsl B Ype3BbIYaWHBIX cuTyauusax. OpraHusanus 3alldThl B MUPHOE M BOEHHOE BpeMms,
CHOCOOBI 3aIUTHI, 3alIUTHBIE COOpPYXKEHHs, HMX Kiaccupukanus. I[IpoTuBopannanioHHbIE
ykpeiTHs. OpraHusanus 53Bakyalldd W3 30H Ype3BbIYAHHBIX CHUTyauui. Meponpusarus
MEAMIMHCKON 3amuThl. CpeacTBa MHAMBUAYAJIBHOM 3alUTBl M MOPSAJOK UX HCIOJIb30BaHUS.
CrniocoObl obecriedeHHs MCUXO0JOTHYecKor ycToitunBocTH HaceneHus B YC. DkcTpeManbHbIe
cuTyauuu. Buasl skcTpemManbpHbeIX cuTyauuil. Teppopusm. OneHka 3KCTpeMallbHOM CHUTYallMH,
npaBwiia ToBeleHUs U oOecredeHus JUYHOM Oe3omacHocTH. DOpMBI  peakuuu Ha
IKCTPEMAIIbHYIO cHuTyanuio. Ilcuxonoruueckas yCTOMYMBOCTD B JKCTPEMANIbHBIX CHUTYyalMsX.
CrnacarenbHble paOOTHl MPH YPE3BBIYAWHBIX cUTyanusix. OCHOBBI OpraHU3alliU aBapHilHO-
criacaTeNIbHBIX M JAPYIHMX HEOTJIOXKHBIX paboT. CriocoObl BeeHMs cHacaTelbHBIX paboT mpu
Pa3IMYHBIX BUJIaX YPE3BbIYAHHBIX CUTYal[UH.

4. Komnerennuu, gopmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI:
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o CHOCOOHOCTBIO MCIIONIB30BATh MPUEMBI MEPBON IOMOIIM, METOJbI 3aIlUTHI B YCIOBHUSX
upe3BbYaiiHbIX cutyanuii (OK-9).
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pe3ynbrare ocBOE€HUS NIUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamy:

o MPUHIIMIIBI 0€30MIaCHOCTH KU3HEAEATEIHLHOCTH U MOPSIOK MPUMEHEHHUs UX B padoTe;

o IIPaBOBbIE, HOPMATHUBHO-TEXHHUYECKHE M OpPraHU3aI[IOHHbIE OCHOBBI 0E30MACHOCTH
JKU3HEACSITEIIbHOCTH, CPEICTBA, METObI MOBBIIICHUSI O€30aCHOCTH;

ymemb:

e  UACHTU(UIMPOBATH OCHOBHBIC OMTACHOCTHU CPE/Ibl OOMTaHUS YEIOBEKA;

e  BpIOMpaTh METOABI 3alIUTBl OT ONACHOCTEH TNPUMEHHUTENBHO K cdepe CcBoei
po(hecCHOHANTLHOM e TEIbHOCTH,

. BBIOMPATH CIIOCOOBI 0OecTIedeHNs KOM(POPTHBIX YCIOBUH KU3HEACATEIbHOCTH;

enademp:

e  HaBblKaMH OOeCTeYCHHs OC30MACHOCTH KH3HEICATCIbHOCTH B IPOM3BOJICTBCHHBIX,
OBITOBBIX YCIIOBUSIX U B UPE3BBIYAUHBIX CUTYAIUSX;

e  HaBbIKAMH OKa3aHUsI IEPBOH MEIUIIMHCKOMN TOMOIIIH.
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:
2 3a4yeTHBIC equHUIIBI (72 yaca).
7. dopMa KOHTPOJIA:
[TpomexxyTouHas artectanus — 3a4et (2 cem.).

MareMaTHuKka

1. MecTo nucuMiiaHbI (MOaYJIsl) B CTPYKTYype 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «Marematuka» BxoauT B 0a3oByro 4Yacth Onoka bl «JduciuminHel
(Momynu)» Kak obs3aTenbHas quciumiuHa b1.5.13.

2. llenu ocBOeHMS IMCHUIIIMHBI:

. (dbopMHUpOBaHNE y CTYJIEHTOB OCHOBHBIX NPEACTABIECHUN M MOHATHH (QyHIaMEHTaIbHOTO
MaTeMaTHYeCKOro  oOpa3oBaHMs, 3HAHUH  OCHOBHBIX  pa3JeIOB  COBPEMEHHOIO
MaTeMaTHUYeCKOI0 aHalln3a U OCHOB JIMHEWHOH anreOpsl;

. oBJIaJicHHe 0a30BBIMU MPUHLMIIAMHU U IpUueMaMu U depeHIMaTbHOTO U UHTETPAIbHOTO
MCUHCIIEHUS; BBIPA0OOTKA HABBIKOB PEIICHUS MPAKTUYECKUX 3a/1au.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

DJIeMEeHTHI JINHEeIHOH aJredpbl

Onepaunu Hajn marpunamu. Onpenenurenu. Panr matpunsl. O6patHas matpuna. MatpuuHbsie

ypaBHeHus. MccnenoBanue cucteM JMHEHWHbIX ypaBHeHud. Meron [aycca. Pemenne cucrem

JUHEHHBIX ypaBHEHUH c momolnsio oOpatHoM Matpuisl. @opmynsl Kpamepa. OnHopoaHbie u

HEOJIHOPO/HBIE CUCTEMBI IMHENHBIX YPaBHEHU.

BexTopHhas aaredpa

PaBeHcTBO HampaBieHHbIX OTpe3koB. [loHsTHe cBOOGOAHOTO BekTOopa. CllO)KEHHE BEKTOPOB.

OTHoOLIEHHE OTPE3KOB. YMHOXKEHHE BeKTopa Ha uucio. Koopaunatel Ha npsmoil. JIuHeinHas

3aBUCUMOCTB BEKTOPOB. ' €OMETpHUYECKH CMBICIT TMHENHON 3aBUCUMOCTH. ba3zuc U KoopAMHATBI

BEKTOpA. Y CJIIOBHSI JINHEWHOW 3aBUCHMOCTH BEKTOPOB B KOOPMHATAX.

KommnuiexkcHsble ynciaa

Ornpenenenne KOMIUIEKCHOTO uucia. PasHple (Qopmbl KOMIUIEKCHOTO umcia. Ornepanuud Hal

KOMIUIEKCHBIMU YHCIIaMHU.

DYHKIUH U CIIOCOOBI 3aJaHUI

Onpenenenve ¢GyHKIMU. AHalIUTHYECKoe, TaOiaMyHOEe M rpaduyeckoe 3anaHue (QyHKIHH.

[TorpemnocTn BBEIYHCIICHUH. YucnoBas IIOCJIEIOBATEIHLHOCTD. [Ipenen qUCIIOBOH

[IOCJIEIOBATEIbHOCTH. BTOpol 3amedarenbHbll mpenen. TeopeMmbl o mnpenenax. Ilepsblit

3aMedaTenbHbIN npenes. beckoneuyHo Maibie 1 O€CKOHEYHO OOJbIITNE AUCITUTUTHHBI.

JudpdepeHunanbHOEe HCHUCTCHHE
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[TpowsBognas pynkmuu. Tabmuiia Mpou3BOIHBIX dJeMEHTApHBIX (QyHKIMH. ['eoMeTpruyeckuil u
MEXaHUYeCKU cMBICT Mpou3BoaHON. HenpepriBHOCTD GyHKkuuit. Teopemsl Pomst u Jlarpanxka.
[IpowsBogHas cioxHOW u oOpatHoM QyHkiui. Juddepenmuman ¢ynkmuiti. MccnenoBanue
(GyHKIMH C TOMOIIBIO MTPOU3BOAHON. AcuMiTOoTH (hyHKIMA. [TocTpoenne rpagukoB HyHKIMHA.
HNHuTerpajbHoe ucUMcIeHue
[lepBooOpasznas ¢Qynkums. CpoiictBa mnepBooOpasHoi (yHkuuu. Tabnua OCHOBHBIX
uHrerpanoB. Heonpenenenuslii uHTerpan. OmnpeneneHHbld uHTerpan. ®opmyna HeroToHa-
Jleitounna. OCHOBHBIE METO/bI UHTEIPUPOBaHUS. IHTErpupoBaHre paliOHAIbHBIX BhIPAXKEHUH.
WNHTerpupoBanne HppalMOHANBHBIX BbIpaXXEHUH. VIHTErpupoBaHHME TPUTOHOMETPUUYECKUX
BeIpakeHi. HecoOcTBeHHBIN nHTErpall. [IprMeHeHne HHTETpaIoB ISl HAXO0XKISHUS TUTOMIA IeH,
00bemoB. [IpuMeHeHre HHTErpanoB i HaX0XKACHUS TUIOLIaId TOBEPXHOCTH.
DOYHKIUM MHOTHX NepeMeHHbIX
[Tonsitue (GyHKIUU HECKOJBKUX MEpPeMEHHbIX. ['paduk U JuHUM YpOBHS (PYHKUMU JABYX
nepemeHHbIX. [Ipenen gpynkmun B Touke. HenpepbBHOCTh (DYHKIIMM B TOYKE M HAa MHOXECTBE.
YacTtHblie MPOU3BOHBIE. [Tonueri nuddepeHmnman. JIuneapuzanus GYHKIHA.
JuddepeHnmrpoBanue CloKHBIX U HEIBHBIX (yHKIMWA. KacaTenpHast 1 HOpMasb K TTOBEPXHOCTH.
YactHble mpousBojHbIe U AuddepeHnnanbl BhICIIUX MOPSAKOB. DKCTpeMyM (DYHKIMH IBYX
[IEPEMEHHBIX.

4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:
. CIIOCOOHOCTh  MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCHHUIUIMH

B nipodeccuonanbHoi aestenbroctu (OITK-3).

5. Ilnanupyemble pe3yJbTaTbl 00yUeHUs!

B pe3ynbrare ocBO€HUS IUCHUIUIMHBI CTYACHT HOJIKEeH:

3HamMb:

o OIIpeJIeJIEHUs,, TEOPEMbI, MOAXO/Abl K PEIICHUIO 3a/lad U3 OCHOBHBIX pa3/eiioB BBICIICH
MaTeMaTHKU;

®  TEOPETUKO-MHO)KECTBEHHbIE OCHOBBI MATEMAaTUUYECKUX TUCLUILINH;

o OCHOBHBIE MaTeMaTH4eckue QyHKIIUU U UX CBOMCTBA;

o BBIUUCIIUTENIbHBIE U ONlepallMOHHbIE METO/Ibl 00Pa0OTKH YHCIOBBIX BETUYHH;

o MeToAb! U (HepeHInaTBHOTO U HHTEIPAJIbHOTO UCUUCIICHUS;

o METO/bl 1 UHCTPYMEHTHI JINHEHHOI anreOpsl;

ymembp:

o cTporo GopMyJIMpPOBATh YTBEPKIACHUS U JOKA3bIBaTh TEOPEMBI;

o OIPEACIIATH AITOPUTMBI U TIPABUJIA JIJISl BBIIIOJIHEHNS YMCIEHHBIX PacyeTOB;

o aHaAJM3UPOBATh KOHEUHBIN pe3yNbTaT U A3PPEKTUBHOCTb PEATU3yEMBIX METOJIOB;

enademp:

. MaTeMaTHYeCKUM alllapaToM M MPUMEHATh €ro Uil TOYHBIX W TNPHUOIMIKEHHBIX
(OLIEHOYHBIX ) BBIYMCIICHUM;

o CIIOCOOHOCTBIO TPEICTABIATH YMCIOBBIE JIaHHBIE M pE3yJIbTaThl B BUJAE HATJSIHBIX
rpauKOB U JJMarpaMMm, MOKa3bIBAIOIINX OCHOBHBIE 3aKOHOMEPHOCTH;

. YMEHHMEM CaMOCTOSTENBHO NOJIb30BaThCS CIIPABOYHBIMU MaTepUaIaMu;

o HaBBIKAMU MPAKTUUYECKOTO UCIIOIB30BaHNs 0a30BbIX 3HAHUI U METO/I0B MaTEMATUKH.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

6 3aueTHBIX equHUI] (216 YacoB).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas arrectanus — dk3aMeHsl (1, 2 cem.).

HNudpopmaruka

1. MecTro aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Huctunmuna «MabopMaTukay BxoauT B 0a30Byr0 dYacTh Oynoka bl «/luctummmHb
(Momymm)» kak obs3aTenbHas quctumiuHa b1.5.14.
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2. leid 0CBOEHHUSA JUCUUILIMHBI:

o BOCIIUTAHUE Yy CTYJIEHTOB HH(GOPMALMOHHON KyJIbTYpbl, (JOPMUPOBAHHE OTYETINBOTO
NpPEICTAaBICHU O pOJIM ATOM HAyKM M 3HAaHUM O COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTHUSIX.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

HNudpopmanus, MHPOPMALMOHHBIE TEXHOJTOTHH

[Tonsitue mHbopmanmu. CroiictBa mHpopManuu. Bunel napopmanuu. OO6beM U KOJIUYECTBO

uHpopmanuu. PopMbl TMpeacTaBIeHUs U mnepenauu uHpopmarmu. [Ipenmer uHPOpPMATUKH.

NHpopMallMOHHbIE TEXHOJIOTMH, STalbl HUX pa3BUTHI M Kiaccuukauusa. OBOJIOLUA

KOMITBIOTEPHOU TEXHUKH.

Cnoco0bl nmpeacraBjieHust uHGopMauu

Cuctembl cuucnenusi. Kon, koaupoBanme u nexoaumpoBanue wuHpopmanuu. Koasl s

IPEJCTaBICHUS YUCell, CHMBOJIOB U M300pa)keHUH, ayuo- U Buaeo- HHpopmanuu. CucTeMHBIN

MOJXO0/1 B MOJICIMPOBAHUM CUCTEM. THMbI HH(POPMAMOHHBIX Mozesei. DopMbl mpeacTaBIeHUS

UH(POPMALIMOHHBIX MOJENeH.

Xpanenue u 00padorka uHpopmanun

ApxuBanus. Buasl apxuBanuun. Metoabl cxarus uHdopmanuu. Vcropus pas3BUTHS CPEACTB

BbrunciautenbHol TexHuku (BT). [loxonenns OBM u uX OCHOBHBIE XapaKTEPUCTHKU.

Knaccudukanus coBpemennbsix cpeactB BT. OcnoBubie Onoku [IK w wx Ha3zHadeHwe.

[lepudepuiinple ycTpoiicTBa M HX XapaKTEPUCTUKU. 3alOMHUHAIOIIME YCTPOHCTBA U HX

XapaKTEPUCTHUKHU.

Texnu4eckue cpeAcTBA peajiM3anui HHPOPMAIMOHHBIX IIPOLECCOB

OneMeHTbl U CTPYKTypa OCHOBHOM TaMsTH KOMIblOTepa. BHemHue 3anoMuHaronime

ycrpoiictBa. LleHTpanbHbIl  mpoueccop. MeTroasl MHHMMH3ALMKM  JIOTUYECKUX  CXEM.

Apudmerndeckue u Joruueckue KoManibl. Banmosencreue ¢ IpyruMu ycTpoicTBamu. Jpyrue

THUIIBI ADXUTEKTYPbl KOMIIBIOTEPOB.

IIporpammHoe o0ecnieuenune

O0630p mporpammuHoro obecrnedyeHus. OnepallMOHHbIE CHUCTEMBL. DBOJIIOLHS ONEPALMOHHBIX

cucreM. BBoa-BeiBoa U (aitnoBas cucrema. Jloruueckas u gusnueckasi opranuzanus QpaitioBon

cucrembl. Qaiinosbie omnepauuu. IlpuknanHoe nporpammuoe oOecrneueHue. Kiaccuduxanus
nporpaMMHoOro obecneudeHus. IlakeTel mnpukiaaaHbiX mporpaMM. OCHOBBI HCIHOJB30BaHUS

IPUKIAJHBIX HTpOTrpaMM OOIIEr0 Ha3HAYEHUsS: TEKCTOBBIX PEJAKTOPOB, 3JIEKTPOHHBIX TAOIUII,

cucteMm ymnpasieHus 6azamu naHHbix (CYBJ]), rpaduyeckux peakTopoB, MAaKeThl CTaHAapTHBIX

nporpamMM o(pHCHOTO Ha3HAUYEHUSI.

Mopenu pemienusi pyHKIMOHAJIBHBIX U BBIYHCINTEIBHBIX 32124

OcHOBHBIE TOHATHA. MogenupoBaHue Kak MeToa Tno3HaHus. Kiaccudukanus BumoB

MozaenrpoBaHusa. Maremarndeckue Mozenu. llocTtpoeHme  MareMarMdecko — MOJENN.

Nudopmannonnsie Monenu. HasHaueHwe u Buabl MH(POpPMaUOHHBIX Mojened. OCHOBHbIE

3Tanbl KOMIBIOTEPHOIO MOJIEITMPOBAHHUSL.

Komnerorepubie cerrn. OCHOBBI 3alIMTHI HH(pOpMaLIUK

OmnpeneneHne KOMIIBIOTEPHOW CETH U OCHOBHBIE TpeOOBaHUS, NPEIBIBISIEMbIE K CETSIM.

Knaccugukanus cereit. Monenb B3aMMOAEHCTBHUS OTKPBITHIX cucTeM. CeTeBble MPOTOKOJIBI.

Anpecaius B KOMIBIOTEpHBIX ceTsx. bezomacHocTs. CereBoe 00OpynOBaHUE M JIMHUU CBSI3U.

CoobmectBo «Uuteprer». Ilomck u mybnukanus uHpopmauuu B HMurepnere. CeteBoe

oO1ieHue.

Nudopmannonnas crpykrypa Poccuiickoit ®@eneparun. Unpopmannonnas 6ezomnacHocts (Ub)

U ee CcocTaplsiolue. YTpo3sl Oe3onmacHOCTH MHGpoOpManuu U uUx kiaaccudukanusi. OCHOBHbIE

BubI 3amuiaeMoit nugopmaru. [Ipodaemsr b B MupoBoM coobiecTBe. 3aKOHOAATENbHBIE U

UHBbIE TpaBoBble akThl P®, perymupyromue mnpaBoBble oTHoHIeHHUs B cpepe Wb u 3ammrs

rocygapcTBeHHON TaiiHbel. Cucrema opraHoB oOecneuenus Wb B P®. AnMuHucTpatuBHO-

mpaBoBass M YroJIOBHas OTBETCTBEHHOCTh B HH(POpManMOHHON cdepe. 3amura OT

HECAaHKIIMOHMPOBAHHOTO BMEIIATENILCTBA B HH(OPMAIIMOHHBIE POLIECCHI.
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AJITOPUTMBI M AJTOPUTMHU3ALHA
ITonsitue anroputma. IlpencraBienue anroputma. CosnaHue anroputMa. MrepanuoHHblE U
PEKYPCHUBHBIE CTPYKTYpbl. D(PPEKTUBHOCTh U MPABUIBHOCTh airoputma. [Ipocreimumii A3bIk
nporpammupoBanus. Mamunsl Tetopunra u Ilocta. Beraucnumbie 1 HEBBIYUCIUMBIE ()YHKITHH.
ANTOpUTMHYECKAS CIOKHOCTD 3a7ad.
S3bIKH IPOrpaMMHUPOBAHNS
Hcropuueckuii 0630p. KoHuenuuu TpaauunoHHOro nporpaMMmupoBanust. CTpyKTYpbl JaHHBIX.
Maccusbl. Crnucku. Crexku. Ouepenu. [peBoBuuHble cTpyKTyphl. [Ipoueaypbl u (yHKIMH.
Peanuzanus s3pika. OOBEKTHO-OPUEHTUPOBAHHOE IporpammupoBaHue. lIporpammupoBaHue
IapaJuIeIbHbIX IIPOLIECCOB. [exnapatuBHoe IIPOrpaMMHUPOBAHHUE. ONEeMEHTHI
IIPOrPaMMUPOBAHUS HA AJITOPUTMHUYECKOM SI3BIKE BBICOKOI'O YPOBHS.
4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHBI:
. CHOCOOHOCTh  pemiaTh  CTAaHAApPTHBIE 33aJaud  NPO(PECCHOHANBHON  JIEeSATEIHHOCTH
C HCIIOJIb30BAaHMEM COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA
C YY4ETOM OCHOBHBIX TpeOoBaHMit nH(popMannonHoi 6ezomacHoctu (OITK-4);

®  CIOCOOHOCTh K TMOWCKY M TMEPBHYHON O0OpabOTKE HAy4YHON M HAYYHO-TEXHHYECKOU
undopmarmu (OI1K-5);

e  CrOCOOHOCTH MONydYaTh ©W 00pabareiBaTh pE3yNIbTaThl HAYYHBIX OKCIIEPUMEHTOB C
MIOMOIIBIO COBPEMEHHBIX KOMIbIOTepHBIX TexHommoruit (ITK-5);

e  BIIAJICHUC HABBIKAMH MPEICTABICHHS MMOJYYCHHBIX PE3YJIbTATOB B BHIC KPATKUX OTYCTOB

u npesentanuii (I1K-6).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbrare 0CBOCHUS AUCUUILUIMHBI CTYICHT J0JI7KEeH:

3HaAMb:

. OCHOBHBIE CBEICHHMS O JHUCKPETHBIX CTPYKTypaX, MWCIOIb3YEMBIX B II€PCOHAIBHBIX
KOMITIBIOTEPAX;

. OCHOBHBI€ aJITOPUTMBI TUIIOBBIX YHACIEHHBIX METOA0B PELICHUS MAaTEMaTUYECKHUX 3a/1a4;

. OJIMH U3 SI3BIKOB IIPOTPaMMHUPOBAHUS;

. CTPYKTYpPY JIOKQJIbHBIX U TJI00AJIbHBIX KOMIIBIOTEPHBIX CETEH;

ymemup:

. MPUMEHITh MaTeMaTHYeCKHe METOJbl MpH pelleHud NpodecCHOHAIbHBIX —3aaay

MOBBILIEHHOMN CII0XKHOCTH;

o paboTaTh B KaueCTBE MOJIb30BATENS IEPCOHATIEHOTO KOMITBIOTEPA;

o MCIOJIb30BaTh BHEITHHE HOCUTENTU HHPOPMAIUH JIsl 0OOMEeHA JaHHBIMU MEX]Ty MallTHHAMM;

o CO3/1aBaTh pE3EpBHBIC KOMWUW apXUBHI JAaHHBIX W TPOrpaMM, HCIOIB30BaTh S3bIKU U
CUCTEMBl MPOTPAaMMHPOBAHUS JJIsl peUIeHHs] MpodeccHoHaNbHBIX 3ajad, padoTaTh C
IPOTPaMMHBIMU CPEACTBAMU OOILEro Ha3HAYECHHUS;

enademp:

o METOJIaMU  NOCTPOEHMSI MaTeMaTHUYecKO Mojaenu MNpodecCHOHATBbHBIX 33Jad H
COJIepKaTeIbHON MHTEPIIPETALUN NIOJyUYEHHBIX PE3Y/IbTATOB;

. METOAaMHU NOoUCKa U oOMeHa MH(opMalueil B r1o0aNbHbBIX U JOKAJIBHBIX KOMIBIOTEPHBIX
CeTAIX;

o TEXHUYECKMMHU W MPOrPaMMHBIMU CpEJCTBAMM 3aIIUThl HH(pOpMAIMU TpH paboTe C
KOMITBIOTEPHBIMU CUCTEMaMH, BKJIFOUasi IPUEMbl aHTUBUPYCHOM 3aIUTHI.
6. O01as TPyA10eMKOCTb IUCHUIIHHBI:
2 3ayeTHble eauHUIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[IpomexyTouHas aTTecTanus — 3k3aMeH (2 ceMm.).

duszuka

1. MecTo aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
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Hucnunmuna «®usukay BXOAUT B 6a30BYI0 4acTh 010ka b1 «/lucuuminHbl (MOIyIH)» Kak

obOs3arenpHas gucuuininaa 51.5.15.

2. llesid 0CBOEHHUS JUCHUILIMHDBI:

° MOJIYYCHUE CTYJASHTAMHU OCHOBOIIOJATAOIIMX MPEACTABICHHH O (yHIaMEHTAIbHOM
CTPOCHMHM MaTepud W (PU3MYECKUX NPHUHIMIAX, JICKAIIMX B OCHOBE COBPEMEHHOM
€CTECTBEHHOHAY4YHOU KapTUHBI MUPA,;

° dbopMUpOBaHHE Yy CTYICHTOB COBPEMEHHOI'O ECTECTBEHHOHAYYHOTO MHPOBO33PEHUS,
Pa3BUTHE HAYYHOTO MBIIIJICHUS U PACIIMPEHUE UX HAYYHO-TEXHUYECKOTO KPyro3opa.

3. Kparkoe conep:kanue TUCHUTIAHBI

MexaHuka

Kunemamuxa

[Tpenmet u MeToab! Mexanuku. KpaTkuii ucTopudeckuii 0030p pa3BUTHS MEXaHUKU.
Pagnyc-BekTop MarepuanbHOM TOUKM. KMHEMaTHueckrne ypaBHEHHMS IBHKECHUS MAaTEPHAIbHOMU
TOYkH. TpaekTopus MaTepuanibHONW Touku. Bektop mnepememienus. CKOpOCTh. Y CKOpPEHHE.
KpuBonuneliHoe nBuxenue. TaHreHnnaabHOe 1 HOPMAaJIbHOE YCKOPEHUS.

Junamuka mamepuanvrou mouxku. Bcemupnoe mazomenue

IlepBbiii 3akoH Herorona. Ilonstue o cumie. Macca. Bropont 3akoH Hsrorona. IlpuHiummn
HE3aBUCUMOCTH JieicTBuUs cuil. Tpetuit 3akoH HetotoHa. [IpeoOpa3zoBanue koopaunat [anunes
U MEXaHMYECKHH  MPUHIMI  OTHOCUTENBHOCTH. (OCHOBHOE  ypaBHEHUE  JIMHAMUKU
MOCTYNATEIbHOIO JIB)KEHHMSI MaTepualbHOM TOYkU. Mmmnynbc marepuanbHOM Touku. LleHTp
MHEPLIUU CUCTEMBI.

Dnepzusa u paboma

OcHOBHBIC TIOHATHS 00 SHEPrHM MEXaHW4ecKoi cuctembl. Pabora. KoHcepBaTMBHBIC CHITBI
VYcnoBue NOTEHIMAIBHOCTU CUIIOBOTO NOJIL. MOUIHOCTh. Buibl 3Heprun. 3aKOH COXpaHEHUs U
IIPEBpALLEHUs] SHEPTUU.

Jlunamuka epawiamenvnozo 08uiceHus meepoozo mena

Bropoii 3akon HproTOHa Mg BpalaTesbHOTO JBMXKEHUS M €r0 aHaiu3. MOMEHT MMIyJbca
MaTepUaibHOW TOYKM M TBepAoro Ttena. OCHOBHOE ypaBHEHHE AMHAMUKH BpPALATEIbHOIO
JBUKEHMS. 3aKOH COXPaHEHHUsI MOMEHTa KOJMuYecTBa JABMKeHHUA. ['mpockon. ['mpockonnyueckuii
apdext. Kunernueckas sHeprusi Bpamarouierocs tesia. Pabora BHEIIHMX CHJI IpU BpalleHUU
TBEP/IOrO Tena.

Cneyuanvhas meopua OmHoOCUmMENbHOCHU

[IpeoOpazoBanus Jlopenma. OqHOBPEMEHHOCTh COOBITHII B pa3HBIX CHCTeMax oTcuera. J[mmHa
TEl B pa3HbIX CHCTEMax. PeNSITMBUCTCKMI 3aKOH CIIOKEHHUs CKOpocTed. PenmstuBncTckuii
UMITYJIBC.

Konebanua u eonnwi

OcHoBHble NTOHATHS U onpezeneHus. Konebanus moxa aelcTBueM ynpyroi cuibl (IPY>KMHHBIN
MasiTHUK). DHeprusi kojeOmomerocs tena. OCHOBHOE ypaBHEHHE FapMOHMYECKMX CBOOOIHBIX
konebanuii. Matematnyeckuii U pusnyeckuii MasTHUKH. CIIO)KEHUE MEXaHUYECKUX KOJIeOaHUH.
3aryxatomue kosnebanus. BeiHyx1eHHbIe KoneOaHus. MexaHndeckue BosIHblL. PacnpocTtpanenue
BOJIH B ynpyroi cpeae. BomHoBoe ypaBHeHue. JHeprusi BojHbl. OObeMHas TIIOTHOCTh YHEPTUHU
BoJIHBL. [ImoTHOCTB MOTOKA SHEepruu. Bexrop YMmoBa. Ctosiurie BOIHBI.

MoJgekyasipHas ¢u3nKa 4 OCHOBBI TEPMOJIMHAMMKH

Ocnoevt mepmoounamuku

OCHOBBI TEPMOJMHAMHMKH. TEepMOJAMHAMMYECKUH W  MOJIEKYISPHO-KMHETUYECKUH METOJ
UCCJIEIOBAHMS SIBJICHUH NPUPObl. TepMOAMHAMUUYECKOE COCTOSIHUE Tejla. BHyTpeHHss sHeprusi.
PaGota raza. IlepBbiit 3akoH (Hawano) TepmMoauHaMUKH. OCHOBHBIE MOHATHUSI O TETUIOEMKOCTH
BemecTBa. M3oxopuueckuil npouecc. M3o6apudeckuii mporecc. ObpatuMbele 1 HeoOpaTUMbIE
npoueccel. Kpyrosoii npouecc. [ukn Kapuo. Bropoe nHauano tepmoamnamuiku. [IpuBeaenHas
terora. PaBeHcTBO (HepaBeHcTBO) Kitaysmyca. Teopema Kiaysmyca. Ontponms. CaolicTBa
SHTpONUU. OUINYECKUI CMBICIT SHTPOIHH.

OcHOGbI MONEKYAPHO-KUHEMUYECKOT meopuu 2a306
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Brenenne. OcHoBHOe ypaBHeHue MKT wupeanbHbix razoB. Temmeparypa. Pacnpenenenue
SHEPTHUU 1O CTENEHSIM CBOOO/IbI MOJIEKYJIbl. BHYTpeHHSA SHEpIUs UACaIbHOTO rasa.
Onpeodenenue KoIhpuuyuenma nosepxHocmmno2o HamaxyceHusn dryncuokocmei. Onpeodenenue
cKopocmu 36yKa Memooom cmoaqux ¢0aH. Cmamucmuyeckue pacnpeoeieHus
Pacnipenienenne MOJEKyJl IO CKOPOCTSAM. 3aKOH paclpeiciieHUus MOJIEKYJ HICAIbHOIO rasa
BO BHEIIHEM CWJIOBOM Iosie. Pacnpenenenue naBneHuss no BeicoTe. CpeaHee 4YMCIIO
CTOJIKHOBEHUI U CpeaHsisd JUIMHA CBOOOAHOTO npodera MosieKyl. SIBnenus nepexoca. Juddysus.
TemnonpoBoaHOCTh. BHYTpeHHEE TpeHueE.

Onpeoenenue korpguyuenma enympennezo mpenus xcuokocmu. Peanvnoie zazol

VYpasuenue Ban-nep-Baanbca. Bnaxxnocts Bo3ayxa. IloBepxHocTHOE HaTskeHue. CMauMBaHUe
n HecmauuBanue. Kanwsapasle sBnenns. @opmyna Jlamnaca.

DJIEKTPUYeCTBO U MarHeTU3M

OcHog6Hble 3aKOHbL U XAPAKMEePUCMUKU IIEKMPUYLECKO020 NONA 6 6AKyyMe

[ToTeHIMaIbHOCT IEKTPUUYECKOTO TOJISI. DJIEKTPUUECKOE 10JIe B AUAJIEKTpUKax. [IpoBoagHuku
B DJIEKTPUYECKOM II0JIe. DHEPIHsl CHUCTEMBI 3apsDKCHHBIX TEJ. 3aKOHBI ITOCTOSHHOIO TOKA.
Teopema l'aycca i nuaneKTpukoB. Bektop anexrpudeckodl mHaykuuu. llomspuzyeMocTts u
JUdJIeKTpudeckass — npoHunaeMocts.  CerHerosnekTpuku.  ['paHnunble  ycnoBua — Ais
ANEKTPUYECKOTO TOJIA.

Maznummnoe none

MarautHoe mojie B BakyymMe. ODHEprusi MU CWibl B MarHUTHOM Moje. MarHutHoe Ioje B
BEUICCTBE.  OJJIEKTpOMarHuTHas uHAyKUusA. OcHOBbI Teopuun  MakcBemna.  OHeprus
AJIEKTPOMAarHUTHOTO IOJI. DJIEKTPOMAarHUTHbBIE KOJIEOAHUSI U BOJIHBI.

OnrTuka

['eomerpuueckas ontuka. CBer. 3akoHbl TeoMeTpuyeckod onTuku. Jluu3bl. 3epkaina.
Ontuueckue npubopsl. [71a3 kak ontuyeckas cucrema. BomHoBas ontuka. MHTepdepeHims
cera. Judpaxmus cBera. B3anmoaelicTBie cBeTa ¢ BEIIECTBOM.

Pu3nKka aTOMOB H ATOMHBIX SBJICHHI

Muxkpomup. OCHOBHBIE 3Tanbl pa3BUTUs MUKpoMupa. CoBpeMeHHbIE IPECTaBICHUs 00 aToMe,
[MTopsiaku puznyeckux BeMUYUH B PU3UKE MUKpoMUpa. BomHbl 1 kBaHTHI. TemnnoBoi u3iydyeHue.
®opmyna [lnanka. POoTOHBI. DHEprus M UMIYJIbC (POTOHOB. 3aKOHBI TEIUIOBOTO H3JIyYEHUS.
Yactuupsl 1 BoaHbl. KopmyckymispHo-BonHOBOM nyanusMm. ['mmote3a ae bpoing. Judpaxuus
aekTpoHoB. BomHoBoi maket. CooTHoIIeHHE HeomnpeaeneHHocTend. YpasHenue peaunrepa.
OnHO2NEKTPOHHBIA aTOM. ATOMHBIE CIEKTpbl. CepuaibHblE 3aKOHOMEPHOCTH B JIMHEHYATBIX
cnektpax aromoB. OmnbiTel Pesepdopna. Moaens aroma Pesepdopna-bopa. YpoBHu suepruun
atoMa Bopopona. YpasHenue lllpenunrepa mns aroma Bomopoaa. CranMoOHapHBIE COCTOSHUS.
OHepreTudyeckuil crnexkrtp. MHOrosjaeKkTpoHHble aTombl. CTaTHCTUYECKHE paclpeeseHus
®epmu-upaka u boze-DiinmreiiHa. bo3onsl u ¢epmuonsl. HepaznumuummocTh OJMHAKOBBIX
mukpouacTtull. [lpunuun Ilaynu. CummerpudHble U aHTUCUMMETPUYHbBIE BOJTHOBbBIE (DYHKIIMU.
3anonHeHHe 3JEKTPOHHBIX oOomouek. Ilepmommueckuit 3akon J[.M. MengeneeBa. VYuer
B3aWMO/JICHCTBUS 3JIEKTPOHOB B MHOTOAJIEKTPOHHBIX aTomax. Meroa Xaptpu-Poxka. BexropHas
mojenb aroma. [IpaBuno XyHnaa. DnekTpoMarHuTHBIE Nepexo/isl B aromax. CuH-opOUTaNbHOE
B3aUMOJICVCTBUE B aTOMax. MyJIbTUIUIETHOCTh SHEPTETHUYECKUX YPOBHEN W JIMHHUM U3ITy4EHUS.
[IpaBuna or6opa. CHOHTaHHbIE W BBIHYXJIEHHBIE IEpexojbpl. BpemMeHa XH3HH aTOMOB B
BO30YXKICHHBIX  COCTOSIHMSIX.  VIHTEHCHMBHOCTh  CHEKTpaslbHbIX  JuHUH. Cucremaruka
CHEKTPAJIBHBIX TEPMOB U CIEKTPBHl MHOTO3JEKTPOHHBIX aTOMOB. YPOBHHM 3HEPIMU U CIEKTPHI
aTOMOB HICJIOYHBIX MeTauioB. (CXxemMa ypOBHEW JHEPruM MIEIOYHO3EMEIBHBIX ATOMOB.
PenTrenoBckue CeKTpbl. XapaKTePUCTUYHOCTh PEHTI€HOBCKHX CIIEKTPOB M UX OCOOEHHOCTH.
3akoH Mo3zmu. JlyOneTHbI XapakKTep PEHTTeHOBCKHX crekTpoB. Dddext Oxe. Moinekyna.
Xumnueckasi cBsi3b. MoHHBIE paguychl. I'erepomnoisipHble M TOMEONOJSPHBIE MOJEKYJIBI.
Annabatuyeckoe mnpuOmMxKeHue. PasneneHue ABMKEHUS MOJIGKYJIBI Ha  3JIEKTPOHHOE,
KosiebaTenbHOe W BpamiatenbHoe. BpamaTenbHo-KoneOaTeabHble CHEKTPbl. JJIEKTPOHHO-
Kosie0aTeIbHO-BpalllaTeNIbHbIE  CIIEKTPhl  JBYXaTOMHBIX Mouiekyn. [lpaBuma otOopa ans
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MOJIEKYJSApHbIX  crekTpoB. [Ipunuun ®panko-Konmona. Ilpemnnuccommanus. CrioniHbeie
CIICKTPbI ABYXAaTOMHBLIX  MOJICKYJIL. MHoroatoMHbIE MOJICKYIJIBI. CI/IMMCTpI/ISI MOJICKYIJIL.
KonebaTenbHbIil CIIEKTp MHOTOAaTOMHBIX MoOjekyl. KomOumHanmumoHHOE paccesitHue CBeTa.
MakpoCKONMUeCcKre KBAHTOBBIC SIBJICHUS.

4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

o CIOCOOHOCTh ~ HMICTIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUIMH
B ipodeccuonanbHoi nesteasHocT (OITK-3);
o CIOCOOHOCTh TPHUMEHSTh OCHOBHBIC E€CTECTBCHHOHAYYHBIC 3aKOHBI W 3aKOHOMEPHOCTH

Pa3BHUTHUS XUMUYECKOW HAYKH IIPU aHAJIN3E MOIy4eHHBIX pe3ynbTaTtoB (I1K-4).
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pe3ynbrare ocBO€HUS IUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamy:

o (byHaaMeHTalbHble  pa3fenbl  (QU3MKUA:  MEXAaHUKY,  MOJIEKYJSpHYO  (DU3HKY
U OCHOBBI TEPMOJMHAMHKH, SJIEKTPHYECTBO M MArHETU3M, OINTHKY, (HU3UKY aTOMOB H
ATOMHBIX SIBJICHUH,

ymembp:

o UCTIOJIB30BaTh TEOPETHUECKUE 3HaHWA 10 (U3MKEe i1 OOBSICHEHUS pe3yJIbTaToOB
XMMHUYECKHX HKCIEPUMEHTOB, MPUMEHATh 3HaHUA B 00jacTu (U3MKU I OCBOCHMS
o0mrenpoecCHOHATBPHBIX TUCHUTUIMH U peIIeHus MPo(heCCHOHANBHBIX 33/1a4;

enademp:

o HaBBbIKAMU (PU3UYECKUX UCCIIECOBAHUI.

6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:

13 3aueTHBIX equHuUIl (468 yacon).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas artectanus — 3a4eT (3 ceM.), 3k3ameH (4 cem.).

KBanroBasi xumusa

1. MecTo tucuunInHbI (MOAYJIsA) B CTPYKTYpPe 00pa30BaTe/IbHOM IPOrPaMMBbI
Hucnunnuna «KBaHToBass XUMUs» BXOIUT B 0a30Byr0 yacTh Onoka bl «/luctummmab
(Momymu)» kak obs3aTenbHas quctumiuHa b1.5.16.
2. lenu ocBOeHMS IMCHUIIIMHBI:
. 03HAaKOMJIEHHE CTYACHTOB C OOIIMMHU MPUHIMIIAMUA U METOJJaMHU KBaHTOBOW XMMMH;
. OBJIaJICHHE TEOPETUYECKUMHU OCHOBAaMH METOJIOB omnucaHus xumuueckoil cssizu (BC u
MO), npumMeHeHue 3TUX 3HAaHUH PU PELICHUH KOHKPETHBIX NPO(eCCHOHATIBHBIX 3aj1ay.
3. Kparkoe coaep:kanue JUCHUTIIUHBI
[Ipeamer kBaHTOBOM XMMMH. MaremaTHyeckuil (opMaan3M KBAHTOBON XHMHUHU. YpaBHEHHE
[penunrepa nuas Mosekyn. Anuabatudeckoe npuodamxeHue. [IoBepXHOCTh NMOTEHUMATbHON
SHEpruu. SnepHas AMHAMHUKAa W pelIeHHe KojeOaTenbHOW 3anaud Ui siiep. DJIEeKTPOHHOe
ypaBHEHUE [IIpenuurepa. OnHO3IEKTPOHHOE NpUOIIKEHUE. [IpencraBienue
MHOT'03JIEKTPOHHON BOJTHOBOM (DYHKIIMM B BUJIE PA3JI0KEHUS 110 MOJIHOMY KOH(UTYPAalUOHHOMY
6aszucy. Crnun. [lpuamun [laymu. Jlerepmunant Cimdiitepa. DIeKTpOHHBIE COCTOSHUS. MeTon
Xaprpu-®oka. [Togxon MO JIKAO. ba3ucusle Habopsl. O030p METOMOB ydeTa 3JIEKTPOHHOM
koppemsiiuu. Meron ¢ynkunonana miaotHoctd (DFT). O0G30p monysMnupudeckux METO/0B
pacuera.
4. KomnereHuuu, popmupyemsbie B pe3yabTaTe 0CBOCHHUS AUCHUIIIMHBI:
. CIIOCOOHOCTh HCIIOIb30BaTh MTOJTyYEHHBIE 3HaHMUSI  TEOPETUYECKUX OCHOB
(GyHIaMEHTATBHBIX Pa3/Ie]IOB XUMHH TIPH PELICHUH MpodeccuoHanbHbIx 3ana4d (OITK-1);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTambHbIX XuMudeckux noustui (I1K-3).
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT AO0JIKEeH:
3HamMb:
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° OCHOBBI KBAaHTOBOW XMMUU: 3aKOHBI U MOJIOXKEHUS KBAHTOBOM MEXAHUKH B MPUIOKEHUU K
ATOMHBIM U MOJIEKYJISIPHBIM CUCTEMAM;

° HamOoJee BaKHBIC MOAXOAbI W TPHOIMKCHUS, HWCIOJb3yeMbIC IJIsi PEIICHUs 3aJauu
OMHMCaHUs XUMHUYECKUX CHCTEM Ha MUKPOCKOITUYECKOM KBAaHTOBOM YPOBHE;

° HanOoJiee pacIpOCTPaHCHHBIC TPUOIMKCHHBIE PAcCYEeTHBIC CXEMBbI, MPHUMEHSEMBbIC IS
TEOPETUYECKOT0 HW3Yy4YeHUsS CTPOCHUSI U CBOMCTB XHMHMUYECKMX COCIMHEHUH, HX
B3aUMOJICCTBUI M IIPEBPAIICHU;

° COBPEMEHHBIC MPEACTABICHUS O TIPUPOAC XUMUUYECKON CBS3M U POJIM KBAHTOBBIX SIBJICHHUM

B XUMMUY;

. HanOoyiee AaKTyaJllbHbIE HANpPABJICHUS HCCIEAOBAHMA B COBPEMEHHON TEOPETHYECKOM
XUMMUY;

ymembo:

. OpPUEHTUPOBATHCS B OCHOBHBIX INPUOIMKEHUAX U MOJIX0JaX, MIPUMEHIEMbIX B KBAaHTOBOM
XUMHH, & TAK)KE MEPAPXUUYECKOU CpElle COBPEMEHHBIX KBAHTOBOXMMHYECKUX PACUETHBIX
CXEM;

. NOHMMAaTh  MaTeMaTHYeCKUil  (opMalu3M  KBAaHTOBOM  TEOPHH,  HCIOJIb3yEeMBIN
B COBPEMEHHOM TEOPETUYECKOH JINTEPATYPE;

enaoemy:

o MOHATUMHBIM anmapaToM KBAaHTOBOM TEOpPUM U TEOPETUYECKUMHU TMPEICTABICHUSIMU
B 00J1aCTU KBAaHTOBON XUMHH.
6. O01mast TpPyA0eMKOCTh JUCIHUIIJIMHBI:
5 3agernpix enunm (180 wacos).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTecTanus — 3k3aMeH (6 ceMm.).

Koanonanag xumus

1. MecTo nucuMmiuHbI (MOYJis1) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMmbl
Juctunnuna «KommouaHas XuMus» BXOAUT B 06a30Byr0 4acTh O0moka bl «/lucuumninabl
(Momymnu)» kak obs3aTenbHasd qucuumiuHa b1.6.17.
2. Ileab ocBOEHHSI M CHUILINHBI:
° OBJIQJICHHE TEOPETUUYECKMMHU OCHOBAMU COBPEMEHHOM KOJUIOMJIHOM XHWMHHU, PA3THUYHBIMU
ee MeToJaMH, TMOHMMaHUEM 3aKOHOMEPHOCTEH, OIpEeNeNsIIoNMX CBOMCTBA BEIIECTB
B JIMICIIEPCHOM COCTOSIHUU U TIOBEPXHOCTHBIX SIBJICHUSAX B IUCIIEPCHBIX CUCTEMAX.
3. KpaTkoe coaepskanue QuCHUNIHHBI
BBenenne
OcCHOBHBIE TIOHATHSI KOJUIOMTHOM XWMHH, OOBEKTHI M 1er u3ydeHus. KojuiouaHbie 4acTHIlhI
U KOJUIOUIHBIE CHUCTEMBI; KOJIJIOUTHOE (JIMCIEPCHOE) COCTOSIHHME BeliecTBa. KomndecTBeHHOE
ompeesieHue AUCTIEPCHOCTU: TUCIIEPCHOCTh M yJelbHasi TOBEPXHOCTh, KPUBH3HA TTOBEPXHOCTH
yacTull AucrnepcHoil (as3pl. Pomb MOBEpXHOCTHBIX SBJICHHM B Mpoleccax, MPOTEKAOIINX
B JUCHEPCHBIX CHUCTEeMax. B3auMOCBsI3b KOJUIOWIHONM XUMHH C JAPYTUMH XUMHYECKUMU
TUCITUIIMHAME, C (U3UKON, OMOJIOTHEH, reoorueit, MeTuIuHOM. [ TaBHbIE HOBBIC HATIPABIICHUS
1 00BEKTHl (HAHOCHUCTEMBI, MUKPOAIMYJILCHH, OMOKOJION B, TOHKUE TUICHKH U Jp.), U3ydaeMble
KOJIJIOUJTHOM XHUMHUEH.
IoBepXHOCTHBIE SABJIEHUS
Tepmoounamurka noeepxHoCmMHbIX A61EHUIL
[ToBepxHOCTh pazaena ¢a3z. CBoOoaHAsS MOBEPXHOCTHAS YHEprus. [IoBEpXHOCTHOE HATSHKEHUE,
CWJIOBasi M JHEpPreThdecKkas TPAKTOBKHU. MeToj HM30BITOYHBIX TEPMOJIMHAMUYECKUX (YHKIUI
noBepxHocTHOTO ciost  (I'm06c). IloHsTHe O TOBEPXHOCTH pa3peiBa W pa3eisiomen
noBepxHocTH. OO0OIIEHHOE YpaBHEHHE MEPBOTO W BTOPOTO 3aKOHOB TEPMOJUHAMHUKU IS
MOBEPXHOCTU pazaena (a3. VM3MeHeHHe MOBEPXHOCTHOTO HATSKCHMS JKUIKOCTH Ha TPaHUIIS
C COOCTBEHHBIM IMapOM B 3aBHCHUMOCTH OT TEeMIepaTypbl, KpUTHUECKas TeMmIeparypa IO
Menneneeny.
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Kanunnapnoie aénenus

Kanunmnsproe nasnenue. 3akoH Jlamnaca. 3aBUCHMOCTb JaBJIEHHs Mapa OT KPUBU3HBI
IOBEPXHOCTH KUAKOCTH. 3akoH Tomcona. Kamwmuispras konneHcauus. M3orepmuueckas
IIEPErOHKA BEIIECTBA. 3aBUCUMOCTh PACTBOPUMOCTH OT KPUBU3HBI NOBEPXHOCTHU JUCHEPCHBIX
gactul, (3akoH ['m66ca-OcrBanbna-Opeitaanuxa). PaBHOBecHas ¢opma KpHUCTaLUIOB (3aKOH
['u66ca-Kropu-Bynbda). CmaumBanume. KpaeBoit  yron. 3akon  FOwra  (cumioBoit
U sHepretuueckuil BbIBOABI). COOTHOLIEHHME MEXAYy paboTaMM KOre3sud M aire3uu Ipu
cmauuBaHud. KamwinsgpHoe noOAHATHE JKUAKOCTH, ypaBHeHue JKioopeHa, KanusuispHas
HOCTOSIHHAS JKUJKOCTU. M30uparenbHOe cMauMBaHUE KaK METOJl XapaKTEPUCTUKH ITOBEPXHOCTEN
TBEpABIX Tl (MMOPMIBHBIX M JM0poOHBIX). IlomHOE cMmaumBaHHMe (TEPMOAMHAMHYECKOE
YCIIOBHE).

Ilogepxnocmmuvie a61eHUA U MEXAHUYECKUE CEOUCHEA MEEPObIX mel

Paszpymienne u un3MenbueHHe (AMCHEPrUpPOBAHUE) TBEPABIX TeN KaK (PU3MKO-XMMHUYECKHUM
npoiiecc oOpazoBaHus HOBOM moBepxHocTu. Teopus ['puddurca, ycnoBue caMmonpons3BoIbHOTO
pacrpocTpaHeHus TpemuH. DpdexT Pedunnaepa: usMeHeHue NPOYHOCTH M IUIACTUYHOCTH Kak
CJIEICTBUE CHMYKEHUSI MOBEPXHOCTHOW IHEPruM TBEpAbIX Tesl. OCHOBHbIE (OPMBI IPOSBICHUS
s¢dexra: I1acCTUGULUPOBAHHE, BO3HUKHOBEHHE XPYIKOCTH, CaMOIPOM3BOJILHOE
JHCTIeprupoBaHue. TepMoInHaAMHUYECKHe YCIOBUS TposiBieHus ¢ dekra Pebunnepa. Biusiaue
XUMHUYECKOH MPHUPOJBI TBEPABIX TNl U JKUAKOCTEH Ha BO3MOXKHOCTh €r0 IPOSIBICHHS.
DNeKTpOKaAMHIUTAPHBIN 3 DeKT.

Aocopoyun na nosepxnocmu pazoena a3

AncopOrmus Kak caMOIPOM3BOJIbHOE KOHIICHTPUPOBAaHUE HA MMOBEPXHOCTH pa3zena (a3 BemecTs,
CHIDKalOmMX  MexdasHoe HaTspkeHHMe. OTHOCUTENBHOCTh  IOHATHS — «TIOBEPXHOCTHas
AKTUBHOCTBY» (3aBUCUMOCTh OT TPUPOABI KOHTAaKTUpYommxX (a3). [ToBepXHOCTHO-aKTHBHEIE
METaJlIbI.

TepMoauHaMuka Tmporecca ajacopOmuu. YpaBHeHuwe ancopoumm [mOOca. 3aBHCHMOCTH
IIOBEPXHOCTHOTO  HATsOHKeHHUs OT KoHueHTpauuu IIAB. VpaBuenue IlIumkosckoro.
[ToBepxHOCTHasT ~ aKTUBHOCTh, €€ HW3MEHEHHME B  romosiornyeckux  psagax  [IAB.
TepmoauHaMuyeckoe  oOocHoBaHuMe  mpaBwia  TpayGe-/[rokmo.  Pabora  apcopOuum.
JluHnamuueckuii xapaktep aJcopOLMOHHOIO paBHOBECHS Ha MMOBEPXHOCTHU paszena pactsop [TIAB
— ra3. YpasHenue JIsHrmropa, ero cBsi3b ¢ ypaBHeHussMH ['n60ca, [llumkoBckoro u @pymkuHa.
Crpoenue  MoHocioeB  pactBopuMblix  IIAB.  JIByxmepHOe  COCTOSSHME  BEIECTBa
B IIOBEPXHOCTHOM CJIO€, OPHEHTALUS MOJIEKYJ] B DPa3peKEHHBIX M B HACBIIEHHBIX CIOSX.
VYpasHenue cocrosinus MoHocnos [IAB. Pacuer pazmepos monekyn ITAB.

[ToBepxHOCTHBIE IUIEHKM HepacTBOpUMBIX I[IAB; NOBEpXHOCTHOE MAaBIIEHUE; METOIBI €ro
u3Mepenus. Mzorepmbl aByxmepHoro nasieHus. AacopOuus ITAB Ha moBepxHOCTH paszaena
HecMelMBaromuxcs xkuakocreid. Ancopouus [TAB u3 pacTBoOpoB Ha MOBEPXHOCTH TBEPABIX TeEIl.
[TpaBuiio ypaBHUBaHUS nojsipHocTel PeOunaepa.

InekmponoeepxHocmuvle A61eHUA 6 OUCNEPCHBIX CUCHEMAX

JBoitHoit snexktpudeckuii cinoit ([IIC). Ilpuunnbl obpazosanus JIOC. Tepmoaunammueckoe
paBHOBECHE MOBEPXHOCTH pasjena (a3 ¢ ydyeToM 3JIeKTpHUUECKOW dHepruu. Mojienu cTpoeHHs
ID2C (treopun [I'enbmromsua, I'yu-Uenmena, Ilrtepna, I'psma). V3meHnenue mnoreHuana
B 3aBHCHUMOCTH OT pACCTOSHHUS OT TOBEPXHOCTH Il CWIBHO U Cl1ab0 3apsyKEHHBIX
MOBEPXHOCTEHN; BIMSHUE KOHLEHTPALUU U 3apsiia MOHOB AJIEKTPOJIUTA. DIEKTPOKHUHETUYECKUE
SBIICHUS: DJEKTPOQoOpe3, 3SJIEKTPOOCMOC, TOTEHLIMANbl TEUEHUs] M OCENaHUs; TEOpHs
I'enbMronba-CMOIyXOBCKOTO.  DJIEKTPOKMHETUYECKHIT TOTEHIMANI, TpaHUIlA CKOJIbKEHHUS.
MeTto1bl onpeeneHns MEKTPOKNHETHIECKOIO TOTEHIIAA.

Kosustonanbie (1ucnepcHbie) CHCTEMBI

JTuogpoonvie cucmemut

JucneprailiOHHbIE METOABl IOJIY4YEHHUsS JUCIEPCHBIX CHCTeM (30JieH, AMYJIbCHHl, TIeH,
asposozeii). Pons I[IAB B mpomeccax momydeHus JUCIEPCHbIX cucTeM. CBsi3b pabOThI
JTUCIIEPrUpOBaHUsl C TOBEpPXHOCTHOM »dHepruedl TBepabix Ten. lcmonb3zoBanue sddekra
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PeOunmepa 11 yMeHbImeHHs paboOTHl aucrieprupoBanusi. KoHIeHcallMOHHBIE CITOCOOBI
NOJy4YeHUs1 JHCTepcHbIX cucteM. OOpa3oBaHue 30J€il B Mpolecce XUMHUECKUX PEaKIHid.
TepMoanHaMUKa TOMOT€HHOTO M TE€TEPOreHHOro oOpa3oBaHHs  KOJUIOMAHBIX — YaCTHUI
npu ($azoBeIXx Tnepexomax l-ro poma (teopust ['m66ca-Dombmepa). Pabora obpazoBanus
3aponpimieli  HOBOM  ¢as3pl. OOpa3oBaHMe 4YacTUI[ JuCHEpcHOM (¢das3pl B mpoleccax
KPUCTAJJIM3AaLMU M3 pPacTBOPOB, KOHJEHCALMM IIEPECBHILICHHOIO Iapa, KUIEHHs. MeTobl
pEryJIMpoBaHUs Pa3MEPOB YACTHUIL B JUCTIEPCHBIX CHCTEMaX.

Juogpunvnwie oucnepcrnovie cucmemol

Tepmoannamuka o0pa3oBaHUs TUO(UIBEHBIX KOJUTOMTHBIX CHUCTEM; KpUTEPHA
CaMOIIPOU3BOJIBHOTO JACIIEPTUPOBAHUS (xputepuit Pebunnepa-lllykuna).
Munennoo6pazoBanue B pactBopax [IAB. Kputuueckas kKoHIEHTpalus MHUIEI000pa30BaHUs
(KKM), ocHoBHble MeToabl onpeaeneHus KKM. DOMmnupuueckue 3aKkOHOMEPHOCTH U3MEHEHMSI
KKM u MHHHManbHOrO 3HAYEHHUS! MOBEPXHOCTHOTO HATSKEHHS HA IpaHULE pa3jesia pacTBOp
[TAB — Bo3ayx B romonoruyeckux psaax ITAB. Ctpoenue mpsiMbIX M OOpaTHBIX MHULEIIT TpU
pa3nnuHbix KoHIeHTpanusx [TAB. Tepmoaunamuka MUeiio00pa3oBaHus: TEIIOBbIE 3(PPEKTHI,
poib TUAPO(POOHBIX B3aMMONEHCTBHIA, auarpamMma (Pa3oBBIX COCTOSIHUM, TeMIlepaTypHas
3apucuMocTh KKM; Touka Kpadra. Conmrobunuzanus (KOUIOUIHOE PACTBOPEHUE OPTaHMUECKUX
BELIECTB B MPSAMBIX MULEIJIAX).

Imynvcuu u nenwvt

OMyJIbCUU. DMYJIbIraTopbl, TPUHIUIE BeiOOpa [IAB s crabunuzanuu npsMeix U 0OpaTHBIX
smynecuil. Ponb rugpodunsHOomunodunsHoro Oamanca moinekynsl [IAB B crabunuzanuu
OIMYNbCUH. DMYIBCHOHHBIC TUICHKH;, MX CTPOEHHE M (DaKTOPHI, BIUSIOIIME HA YCTOMYUBOCTH
SMYIBCUOHHBIX TIeHOK. OOpamenue (a3 B smynbcusix. TBepable dMyabratopbl. MeToabl
paspymeHuss smyinbcuid. [lenpl. CtpoeHme TeH W WX Kiaccudukanus. KpaTHOCTH TieH.
ITenooOpazoBarenu, 3(PGEKTUBHOCT WX BIHMSHUS M CBSI3b C TUAPOGUIBHO-TUIOPUIBHBIM
Oanmancom ucronb3yeMbix [IAB. BiusHue 37€KTpOoNMTOB HAa NMEHOOOPA3YIOUIYI0 CHOCOOHOCTh
[TAB. IlenHsbie ieHkH, cTpoeHue, PaKTOpbl yCTOHYUBOCTU. YepHbIE MICHKU.

Apo3zonu

Knaccugukarus a’spo3oneil mo arperaTHoOMy COCTOSIHUIO 4acTHI] JUcrepcHOi da3bl. MeToab
MOJIyUEHUSI M M3MEPEHUs pa3MEpOB a’pO30JIbHBIX YacTUL. MoJeKyaspHO-KUHETHUECKHE
CBOMCTBa a’3po30Jiel (BBICOKO- U TIpyOOIMCHEPCHBIX). DIEKTPUUYECKHE CBOMCTBA a’po30Jei,
NPUYMHBl BO3HMKHOBEHHUS 3apsja Ha IOBEPXHOCTH YacTUL. ATrperatuBHas yCTONYHMBOCTH
aspo3osei. CrocoObl 1 0COOEHHOCTH pa3pyleHus aspozoineil. [IpakTnyeckoe mcnoiab3oBaHUE
a’po3oielt (mpuMepsI).

YCcToH4uBOCTh JUCIIEPCHBIX CHCTEM

Ceoumenmayuonnas ycmouuueocms

MonekynsipHO-KHHETHUECKHE CBOMCTBAa JucIepcHBIX cucteM. [uddy3nus B KOIIOMAHBIX
cuctemax. 3akoH OWHmTelWHa. CeIMMEHTAlMOHHBIM aHalu3 MOJHAUCIEPCHBIX CHCTEM.
KoncranTa cegumentanuu. JuddepennmansHas KpuBas pacipeIesieH!s] YacTHIl [0 pa3Mepam;
UHTETpallbHas KpUBas; IOCTPOCHHWE HUX U3 JaHHBIX [0 KUHETHKE HAKOIUIEHUS OCaJKa.
CeanmMeHTallMOHHO-1M((Y3HOHHOE paBHOBECHE.

Azpecamuenasn ycmoiiuueocmso

Teopus ycroitunBocT ruipodooHbIx 3omeit (teopust JJJIDO). TepmoanHaMuka TOHKUX TUICHOK.
PacknunuBatomniee nasnenue no Jlepsaruny. MomnekynspHas cOCTaBIsONIas paCKIMHUBAIOLIETO
JaBJIEHUsl. Y4YeT MOJIEKYJISIPHOM TPHPOJbl KOHTAKTUPYIOIIMX (a3, A TOHKHX IUICHOK
U chepuyecKux YacTHUIl. DJIEKTPOCTATUYECKAas COCTABISIONIAs PACKIMHUBAIOIIETO JaBJICHUS.
3aBUCUMOCTb HEPTUH B3aUMOICHCTBUS YACTHIL JUCTIEPCHOM (Da3bl OT pacCTOSHUS MEXKAY HUMHU.
OcHoBHbIE (DaKTOpBI, BIMSIONIME HA arperaTuBHYI0 YCTOMYMBOCTH JUCHEPCHBIX CHCTEM.
CrpykTypHO-MexaHuueckuit 6apbep (Teopust Pebunaepa).

Koazynayusa 3oneit snekmponumamu

[Topor koarymsiuu; 3aBUCUMOCTb KPUTHYECKONW KOHLEHTpPALMU DJIEKTPOJIUTa OT pa3Mmepa
U 3apsana koarymupywoomero woHa (mpaBwio I[lymeme-I'apam). AHTaroHW3M W CHHEPTH3M
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B JICWCTBUHU 3JIEKTPOJIUTOB Ha mporiecc Koarymsauuu. Koarynauus cuibHO U €1a00 3apsyKEeHHBIX
301l (KOHLIEHTpAIMOHHAsT M HEWTpaju3allMOHHAas Koarymsamus). OOocHOBaHWE TpaBUIIA
[yneue-I'apau u kputepus Ditnepca-Kopda B Teopun JJJIDPO. Kunernka koarynsuun. Teopus
ObicTpoil koarysinuu (CMOTYXOBCKHUI); OCHOBHBIE TTOJIOKEHUS TEOPUU MEIJICHHOM KOoaryssiuu
(H.®Dykc).
OcHogbl pu3uUKO-XUMUUECKOI MEXAHUKU
3aKOHOMEPHOCTH TEYEHHsI CBOOOIHO-IMCIEPCHBIX CHCTEM IOJ JEHCTBUEM MPUIOKEHHOTO
naBieHus. 3akoH HprooTtoHa. BrusiHue KoHUEHTparuu W (Gopmbl 4acTHIl JUCTIEPCHON (haswl
Ha 3aKOHOMEPHOCTH TedyeHHs (3akoH OHmrTelHa). CTpykTypooOpa3oBaHHE B JAHMCIEPCHBIX
cucremMax. BO3HMKHOBEHME M pPa3BUTHE IPOCTPAHCTBEHHBIX CTPYKTYp. lIpupona KOHTakToB
MEXy dJeMeHTaMu CTpYKTyp. Ilepuoanueckue ctpykTypbl. OOpa3oBaHue U CBOICTBa relel.
Onucanue IUCHEPCHBIX CUCTEM Ha OCHOBE peosormueckux monenei (Makcpesuia, KenbBuHa,
bunrama, IlIBenoBa). [TonHas peosgornyeckas KpuBasi.
Konnonano-xumMu4yeckne 0CHOBbI OXPaHbI IPUPOABI
Oxpana npupoasl. MeToabl OYUCTKU MPUPOJIHBIX U CTOYHBIX BOJI, OCHOBAaHHbIE HA WU3MEHEHUU
arperaTUBHOM M CEAMMEHTAMOHHOW YCTOWYMBOCTH JUCIEPCHBIX CUCTEM l'eTepokoaryisius
KaKk MeTOoJ paszfeleHus aucnepcuit; mukpoduiotanus. Ponb asposoneil B 3arpsizHEHUU
OKPYKaIOILEH Cpeabl.

4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIMHBI:

o CIOCOOHOCTh ~ HCHOJB30BAaTh  IOJyYEHHbIE  3HAHUSA  TEOPETHMYECKHMX  OCHOB
(GyHIaMEHTABHBIX Pa3/IeJIOB XUMHH TIPH PELICHUH MpodeccuoHanbbIx 3ana4d (OITK-1);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTanbHbIX XumMudeckux noustui (I1K-3).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI CTYACHT HOJIKEH:

3Hamb:

° MECTO M POJIb KOJUIOMJHOM XMMHHM B LIEJIOCTHOW CHCTEME 3HAHHM, €€ B3aUMOCBS3b C
JPYTrUMU HayKaMu;

. MOHATHS, OIPENEIICHUS, TEPMUHBI, UCIIOJIB3YIOIIMECA B KYPCEe KOJUIOMIHON XUMUU;

. ocoOble CBOMCTBA MOBEpXHOCTEH paszaena das;

. 3akoHOMepHOCTH afcopOuun [TAB u BousHUM aAcopOLMOHHBIX CJIOEB Ha CBOMCTBA
JIACTIEPCHBIX CUCTEM;

. arnoduibHbie U TMO0(GOOHBIE TUCTIEPCHBIE CUCTEMBI, UX CBOMCTBA U IPUMEHEHHUE;

. OCHOBBI (DH3UKO-XUMUYECKON MEXaHUKH,

. KOJJIOMJHO-XUMHUYECKUE OCHOBBI OXPaHbI IIPUPOJIBI.

ymembw:

. MPUMEHSATh OCHOBHBIE MOJIOKEHUS U MOHATUS KOJUIOMTHOM XUMHUH;

. WCIIOJIH30BaTh TMOJYYEHHBIE IKCIIEPUMEHTAIbHbIE JaHHbIC, 0000IIaTh U JeiaTh BBIBOJbBI
U3 MPaKTHYECKON PabOTHI;

. CHCTEMATU3UPOBATh MOJIYYEHHBIE 3HAHHUS U MCIIOJIB30BaTh UX IS PELICHUS KOHKPETHBIX
3a/1a4, BCTPEYAIOIINXCS B TIpoliecce yaeOHOM AeITEIHbHOCTH.

BJIA/IETh:

. OCHOBaMH y4eHHS 00 YCTOMUMBOCTH TUCHIEPCHBIX CUCTEM;

. pPacYETHBIMA METOIAMU KOJIMUYECTBEHHOT'O OIMCAHUS IUCIIEPCHBIX CUCTEM;

° PSAIOM METOJIOB HCCIEAOBAHUS TUCIEPCHBIX cucTeM, aacopomuu [TAB Ha pasmudsbIX

MOBEPXHOCTAX paznena das.

6. O01mas TPy10eMKOCTh AU CIUIINHbI:

5 3agyerHbix enunmil (180 yacos).

7. @opmMa KOHTPOJIA:

[TpomexxyTouHast aTTecTanus — 3k3ameH (7 cem.).

XuMus OMOreHHBIX )JIEMEHTOB
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1. MecTo nucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctummaa «XuMuss OWOTEHHBIX AJIEMEHTOB» BXOAUT B 0a3oByr0 4dacTh Onoka bl
«lucummmabl (MoyNn)» Kak o0s3arenbHas nucuumuinaa b1.b.18.

2. llenb ocBOeHUsI AMCUMIIIMHBI:
o yriryOJaeHne 3HaHUH CTYJJeHTOB 110 OCHOBHBIM pa3/ieiaM HEOPraHMUECKOW XUMUU.

3. Kparkoe coaep:kanue THCHUTIIAHBI
XumMuyeckue 3jeMeHTbl Onocdepnbl
PacnipoctpaHHeHOCTh (KIapKH) XUMUUYECKUX JIEMEHTOB B IpUpose. Makpo- U MUKPOAJIEMEHTBI
B CpeZie U B OpraHus3Me 4enoseka. Tonorpagus BaxxHEHIINX OMOr€HHBIX 3JIEMEHTOB B OpraHu3Me
4yejoBeKa. buosiornueckas pojb XMMHMUYECKHX D3JEMEHTOB B OpraHu3Me. 3aKOHOMEPHOCTH
pacnpe/eneHiss OMOTeHHBIX JJIEMEHTOB 1Mo S-, P-, d-, f- OiokaM MepuoANYEcKOil CHUCTEMBI
anementoB JI.M. MenneneeBa. Yenosek u 6uochepa. Texuunueckuii mporpecc U OKpyKaromas
cpena. JKOoJIOTHus.
S-JJIeMeHThbI M UX COeIMHEHH S
OO0wast xapakTepucTHKa S-31eMeHTOB. Bogopoa u ero coenunenus. O0uasi xapakTepucTiKa S-
aneMeHToB |A - rpynmnsl. llenounsie metaisl. buonoruueckas posnp S-31neMeHTOB |A — rpynms.
OOmas xapakrepuctuka S-3nemeHToB |IA  — rpynnsl.  IllenoyHo-3eMenbHBIE  METAJUIBI.
buonoruueckas posnb S-anemenTos ||A — rpynmnsl.
d-DyieMeHTBI U UX COeTHHEHHS
O6mast xapakrepuctuka O-amemenroB. OOmas xapakrtepuctuka d-anementoB VIb - rpymmsbl.
buonoruueckas poas d-anementoB VIb — rpymmel. O6mias xapakrepuctrka d-snementos VIIb
— rpynmnbl. Bronorudeckast poss coeanHeHuit Maprania. O0mas xapakTepucTuka d-371eMeHTOB
VIIIB — rpynmsl. Bruonorudeckast posb d-37eMeHTOB cemMeiicTBa xene3a. OO0Ias XxapakTepucTuKa
d-anementoB | b- rpynmel. Buonormdeckas ponb d-amementoB |B- rpymmel.  OGmias
xapaktepuctuka 0-amementoB |l1b- rpynmbl. buonoruyeckas poss d-snementoB |1b- rpymibi.
CeMelicTBO IIaTHHBI.
p-DJieMeHTBI U X COeUHEHUS
OOmast xapakTepucTuka p-aieMeHToB. OOmas xapakTepuctuka p-anementoB IIIA - rpymmsl.
buonoruueckas poib p-anemenToB HHIA — rpynner. OGmiast xapaktepuctuka p-anemenToB VA —
rpynmnel. buonoruueckas ponb Xxapakrepuctuka p-snemeHToB VA — rpymmel.  OOmias
XapakTepucThka pP-aaemeHToB VA — rpynimsl. buonorndeckas poib p-ainemMeHToB VA — rpymimsl.
OOmas xapakrepucthka p-siaemeHToB VIA- rpynmnbl. XanbkoreHsl. buonornyeckas ponb p-
anemeHToB VIA- rpynmbel. O6mast xapakrtepuctuka p-anemeHToB VIIA- rpynmel. ['amoreHs.
buonoruueckas ponb p-snementoB VIIA- rpynmsl.

4. Komnerenuuu, popmupyemblie B pe3yJibTaTe 0CBOCHUS AN CUMIIIMHBI:
o BJIa/ICHNE HaBbIKAMH XUMUYECKOTO SKCIIEPUMEHTA, OCHOBHBIMH CUHTETHYECKUMHU

Y aHAJIMTUYECKMMH METOJIaMH MOJIyYEHUS U UCCIEN0BAaHNS XUMUUECKHX BEIIECTB U PEAKIIUN
(OIIK-2);

o 3HaHME HOPM TE€XHHUKH 0€30IaCHOCTH U YMEHHEM pean30BaTh UX B JJAOOPATOPHBIX
U TexHoJorundeckux ycnousx (OITK-6);

o CIIOCOOHOCTH BBINOJIHSTH CTaHAAPTHBIE ONEpaIiy 10 npesuiaraeMbiM MeTogukaMm (I1K-
1).

5. llnanupyemblie pe3yJbTaThl 00yUeHUsI
B pe3ynbrare ocBOEHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3Hamp:
[ ] CBOﬁCTBa 6I/IOFeHHI)IX XUMHUYCCKUX DJICMCHTOB B CBSA3HU C UX ITOJIOXKCHUCM B Hepnonnqecxoﬁ
Ta0IHILE;

® OCHOBBI COBPEMEHHBIX METOJIOB XUMHUYECKOTO U (PU3UKO-XMMHUECKOTO aHAlIN3a;

® METPOJOTUYECKHE OCHOBBI KOHTPOJSI PE3y/IbTaTOB aHANN3a, (PU3HUECKUE SBICHUS B KUBBIX
OpraHu3max;

® TIPUMEHEHHE OCHOBHBIX IMOJOKEHUN TEOPU PaCTBOPOB, KWHETHKH, KaTalnu3a, XMMHUIECKOTO
paBHOBECHS,
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® [IPUHIUNBI KAYECTBEHHOI'O aHAJIM3a OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX
COCIMHECHU;
® OCHOBBI METOJla I'DAaBUMETPUHU, MHCTPYMEHTAJIbHBIX METOJOB KOJIMYECTBEHHOIO aHalu3a,
(dopMyIbl pacueTa KOHIEHTPALUK ONPEIeIEHHOTO BEIEeCTBa.
ymembp:
® [I0JI30BAThCS CIIPABOYHOM XMMHUYECKOH JINTEPATypOH, HAYYHOM, IEPUOANIECKON U JIp.;
e pemiarh pacyeTHBIE 33Ja4H 110 33JaHHBIM TEMaM;
® BBIOJIHATH IOATOTOBUTENILHBIE U OCHOBHBIEC ONEpalU IpU IPOBEJECHUU XMUMHUYECKOTO, B
TOM YHCJIE AaHAIUTUYECKOTO IKCIIEPUMEHTA,
e paboTaTh Ha COBPEMEHHBIX MpuUOOpax, IpeJHa3HAuYeHHbIX M (PU3MKO-XMMHUYECKUX
HCCIICIOBAHNI M aHAJIN3a,
e ompeneniaTh HU3NKO-XUMHUECKUE KOHCTAHThI BELIECTB;
® pacCUMTHIBATh U FOTOBUTH PACTBOPHI 3aJaHHOM KOHILICHTPALIWH;
® [IPOBOJUTH CTATUCTUYECKYIO 0OpAaOOTKY pe3yIbTaTOB aHAIIN3A.
enademp:
® JIOTUKON XMMUYECKOTO MBIIIJICHUS;
® 3HAHUAMH 00 OCHOBHBIX XMMUYECKHX 3aKOHAX U UX UCIIOJIb30BAHUH;
® METOAaMHU AaHAJUTHYECKOW XUMHUH, TEXHUKOW (DMIBTPOBAHUS, KPUCTAIUIN3ALUH, IEPETOHKH,
BO3TOHKH, 3KCTPAKLIUHU, XpoMaTorpaguu u ap.;
® METOAMKAaMH OIIPENEICHHS] XUMUYECKOTO COCTABA;
® HaBBIKAMU HAMHCAHUS pedepaToB U CAMOCTOATENBHBIX PA0OT 10 XUMUH.
6. O01mast TpPyA0eMKOCTh JUCHUIJIMHBI:
7 3a4eTHBIX equHuUI] (252 yaca).
7. ®opMa KOHTPOJIA:
[IpoMesxyTouHast aTTecTanus — 3Kk3aMeH (8 cem.).

Pycckuii si3bIK U KYJIbTypa pedn

1. MecTo ucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
HucuunnnHa «Pycckuil s3Ik U KyJabTypa pedr» BXOAMT B 0a3oByro yacTh Ojoka bl
«ucuuminHel (MOyNn)» Kak obs3arenbHas nucuuiuinaa b1.6.19.
2. llenn ocBOCHMS JIMCIUIIIMHBI:
® [IOBBIIIEHUE PEUEBON I'PAaMOTHOCTH CTYJEHTOB (KaK MMCbMEHHOH, TaK ¥ YCTHOM);
3. Kparkoe coaep:kanue JUCHUTIINHBI
KyabTypa peun. OcHOBHBIC TOHATHS Kypca
SI3bIK 1 peub. DyHKIMM s3bIKa. EAMHUIEL SI3bIKA. Y POBHH SI3bIKA.
ITonsiTHe COBPEMEHHOI0 PYCCKOI0 JIUTEPATYPHOIO SI3bIKA
Pycckuil s3bIK B COBPEMEHHOM MupeE. Pa3HOBHIHOCTHM pPYCCKOrO HAIIMOHAJIBHOIO S3BIKA!
JIMAJIeKT, TPOCTOpeuue, >KaproH. JluTepaTypHbIi s3bIK Kak BbICIIas (hopMa CYIIECTBOBAHHUS
A3BIKA.
HopMmbI COBpeMEHHOr0 pyccKOro JUTEPATYPHOI0 sI3bIKA
@oHeTHYEeCKUE  HOPMBI:  OppOdMUYECKHEe U  aKLUEHTOJIOrMYeckne HopMmbl.  Hopwmbl
CJIOBOYNOTpeOeHus. YnoTrpeOieHne CHHOHMMOB, aHTOHMMOB, OMOHMMOB, ITAPOHUMOB B PEYH.
VYnotpebiieHne HWHOSI3BIYHOM  JIeKCUKH. [Ipu4yMHBI BO3HMKHOBEHHUS PEUEBBIX  OLIMOOK.
TaBToNI0THSA U TIIEOHA3M.
DYHKUMOHAJIbHBbIE CTHJIH PYCCKOI0 SI3bIKA
PasroBopHass peub B cucTeMe (QYHKLIMOHAJIBHBIX Pa3sHOBUIHOCTEH PYCCKOTO JIMTEPATypHOIO
A3bIKa. YCJOBHS (YHKIIMOHUPOBAHUS pPa3rOBOPHOM pEuYd, pPOJib BHES3BIKOBBIX (DAKTOPOB.
Hayunsiit ctunp. Crienduka HCHOIb30BaHUS DJIEMEHTOB Pa3IMYHBIX S3BIKOBBIX YPOBHEH B
HayyHOW peuu. PeueBbie HOpMBbI ydueOHON M Hay4yHOU cdeprl nesTenbHOCTH. OduumansHO-
JIeNTIOBOM CTHIIB, cpepa ero pyHKIMOHUPOBAHMUS, )KaHPOBOE pasHooOpasue. S3bIKoBbIe (HOPMYIIBI
oduIanbHbIX J0KyMeHTOB. [IpaBuiia opopmienns 1okyMeHTOB. PeueBoil 3STUKET B TOKYMEHTE.

59



Opartopckas peyb

OcobenHoctu ycTHO# myOnmuHo#l peun. Opatop u ero aynutopus. IloaroroBka peuu: BbIOOp

TEMBI, [1eJIb PEUH, MOMCK MaTepualla, Ha4ajlo, pa3BepThIBAHKE, 3aBEPIICHUE PECUH.

4. KomnereHuuu, popMupyemMbie B pe3yJabTaTe 0CBOCHUS JUCHUTIMHBI:

o CHOCOOHOCTh K KOMMYHHMKALIMM B YCTHOH W THCBMEHHOM (opMax Ha PYCCKOM
U WHOCTPAaHHOM S3bIKaX JJISl PEUICHUs 3aad MEXJIMYHOCTHOTO M MEXKKYJIbTYPHOTO
B3aumoeiicteus (OK-5).

5. IllianupyemMble pe3yJbTaTbl 00yUeHHUs:
B pe3ynbraTe 0OCBOCHUS TUCIHUILIMHBI CTYCHT H0JIZKEH:

3HamMb:

o (YHKLUY SI3bIKA U PEUH;

o HOPMBI JINTEPATYPHOTO S3BIKA;

o (yHKIMOHATIBHBIE CTHIIN S3bIKA;

yMmemp:

o CO0JIF0IaTh HOPMBI COBPEMEHHOT'O PYCCKOTO JINTEPATYPHOTO SI3bIKA;

o CTPOUTH TEKCT Pa3HBIX CTHIICH;

o CTPOUTH TEKCT Pa3HbBIX KAHPOB;

®  WCHOJB30BATh  TOJYYECHHBIE  3HAaHMA B NPO(ECCHOHAIBHOW  JIEATENBHOCTH,
B MEKJIMYHOCTHOM OOIIICHUH;

enademp:

o CIOCOOHOCTBIO K JICIIOBOM KOMMYHHKAITUU B TIPOPECCHOHATBHOU cdepe.

6. O01mast TPyA0eMKOCTh JUCIHUIJIMHBI:

2 3a4yeTHbIC eaUHUIIBI (72 yaca).

7. ®opmMa KOHTPOJIA:

[TpomexyTrouHas atrectauus — 3a4et (1 cem.).

IIpaBoBenenne

1. MecTo nucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl

Jucuunmna «[IpaBoBeneHne» BXOIUT B 0a3oByro 4yacTe Onoka bl «Jucuuniuzel
(Momymnu)» kak obs3aTenbHasd qucuumiuHa b1.5.20.

2. llenn ocBOCHMS JTMCIHUIIIHHBI:

o ¢dbopMHpOBaHHE HAYaIbHOTO (PyHJaMEHTa IMPAaBOBOTO CO3HAHMS MU MPABOBOW KyJIbTYpHI
MOJIOJIOTO  TOKOJIEHMSI, IIEJIOCTHOTO TMPEACTaBIEHUS O TOCYJapCTBEHHO-IPABOBBIX
SBJICHUSX, UTPAIOIINX BEIYLIYIO POJIb B PET'YIMPOBAHUY KU3HU COBPEMEHHOIO OOIIECTBA;

o (dbopMHpOBaHNE YBAXUTEIHHOIO OTHOLIEHHS K TOCYJapCTBEHHO-IIPABOBBIM MHCTUTYTaM H
OCO3HaHUS HEOOXOIMMOCTH TPUOOPETEHUS PABOBBIX 3HAHUI;

o OBJIAJICHHE TPAKTMUYECKUMU HaBbIKAMM M IIpUEMaMH, HEOOXOIMMBIMH B Oyayiiei
npo¢eCCHOHATIBHON U COLMAIBHON JeSITeIbHOCTH;

o BOCIHUTaHHE OTBETCTBEHHOCTH 3a CBOE MOBEJCHUE B OOIIECTBE.

3. Kparkoe coaep:kanue JUCHUTIINHBI

O01mme 10J105KeHNS 0 TOCYAAaPCTBe U NpaBe

Ocnognvie nonamus o zocyoapcmee

[Tonsatne M mnpu3HaKuM TrocyaapcTBa (OCHOBHBIC, (aKyabTaTUBHBIE MpHu3HaKH). CyIHOCTh

rocyzaapcTBa: kiaccoBwiid moaxon (mosunuu K. Mapkca, ®@. Ourensca, B.U. Jleanna), oo6muie-

counanbHelii noaxox (mozuuuu [1. Jlokka, T. Ixeddepcona, . Huapo, XK-XK Pycco). Teopun

MPOUCXOXKAeHUS rocynapcTtsa. [lonarue u snemeHTsl popmbl rocynapcrsa. Popma mpaBiIeHUS:

noHATHE, BUbL. ['ocy1apcTBEHHBIHN (TOTUTUYECKHI) PEXKUM.

OcHnogenvie nonamus o npage

IIpaBo B cucreme conuanbHbIX HOpM. Teopum mpoucxoxaeHus mnpasa. IloHsTue m npusHaku

npaBa. Mcrounuku mnpaBa. HopMaTWBHO-IpaBOBOW akT: NMOHATHE, NpU3HAKK, BUAbl. Hopma

IpaBa: MOHATHE, MPU3HAKH, CTPYKTypa, BuAbl. Cucrema npasa. Peanuzanus mpaBa: MOHATHE,

¢dbopmsl, mpusHaku. [IpuMenenue npasa.
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KoncTuryunonsoe npaso
[Ipeamer, MeTOA KOHCTHUTYLUHMOHHOTO mpaBa. VCTOYHMKM KOHCTUTYLIMOHHOTO  IpaBa.
HopmaTtuBHo-nipaBoBbie akThl: KOHCTUTYIHMS P®, QenepanbHble KOHCTUTYIMOHHBIE 3aKOHBI,
denepanbHble 3aKOHBI, 3aKOHBI CyOBekTOB P®. Iloa3akonHbie akThl: yka3bl [Ipesumenta PO,
noctanoBienus [lpaBurensctBa PD, BenoMcTBeHHBIE MOJ3aKOHHBIE akThl. KoHcTuTynus PO,
OCHOBHBIC YEPThI: BEpXOBEHCTBO, CTAOMIBHOCTh, HAPOIHOCTD, PEATLHOCTD.
AJIMMHHUCTPAaTUBHOE NIPABO
[lonsiTie ¥ MECTO aAMUHUCTPATUBHOIO IpaBa B CHCTEME IOpUIMYECKUX HayK. [lonsTtue u
CTPYKTypa aJIMHUHHMCTPAaTUBHBIX IPABOOTHOLUEHUN. AJIMUHHCTPAaTUBHASI OTBETCTBEHHOCTD.
[Ipou3BOACTBO MO A IMUHUCTPATUBHBIM JieJIaM. AJMUHHUCTPATUBHBIN ITPOLIECC.
I'paxxnanckoe npaso
Wcrounnku rpaxaanckoro npasa. [loHaTHe TpaxaaHCKOTO MpaBa ¥ MECTO IPaKJaHCKOrO IIpaBa
B CHCTEME IOpUAMYECKUX HayK. [loHsATHEe M CTpyKTypa TIpaxAaHCKUX IPAaBOOTHOLIEHUM.
CyOBbeKThI TpakIaHCKUX MPABOOTHOIICHUH. [IpaBo COOCTBEHHOCTH U €T0 3allUTa.
YrosoBHoe npaBo
VYronoBHOE TpaBo, €ro MECTO B CHUCTEME IOpUAWYECKHX HayK [IpMHIMIBI YyrOJIOBHOTO MpaBa.
[lonsitue yronoBHoro 3akoHa. [loHaTue, mpu3zHaku W Kareropuw mnpecryruieHuil. CocraB
MIPECTYIICHUS.
Tpyaosoe npaso
[Ipenmer TpyaoBoro mnpaBa, €ro NpuHUUNBL. TpynoBoil goroBop. Pabodee Bpemst U Bpems
otabixa. Oxpana Tpyaa. Jucuumnnuna tpyna.
CemeiiHoe npaBo
[lonsitue cemeitHoro mpasa. [lpuHuunel cemeitHoro 3akoHoxaarenbcTBa. [lopsaok U ycinoBus
3aKJTFOUCHUS U pacTopkeHus Opaka. [IpaBa m oOs3anHOCTH CcynpyroB. IlpaBa u o0si3aHHOCTH
poauTENEH.
4. Komnerenuuu, popmupyemblie B pe3yaibTaTe 0CBOCHH S JUCHUNIMHBI:
. CIIOCOOHOCTh  WCTIOJIB30BaTh OCHOBBI IPABOBBIX 3HAHUH B PasIuYHBIX  cdepax
xusuHeaestensHocTu (OK-4).
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS TUCUMILIUHBI CTYJIEHT JOJIKEH:

3HaAMb:

. KOHCTUTYILIMOHHBIE OCHOBBI OpraHM3alMy rocyaapctBa u obmiectBa Poccuiickoit
denepanuu;

. OCHOBBI OTPACIJIEN POCCUICKON MPABOBOM CUCTEMBI;

o OCHOBBI MEXIYHapOHOTO [IpaBa,

ymemp.

o AQHAJIM3UPOBATH U TOJIKOBATh HOPMBI IIPaBa;

o OpaBWIbHO MPHUMEHATh MPaBOBbIE HOPMBI, TNPUHUMATh peleHus B cdepe

npodecCHOHANBbHOM JEATENIbHOCTH M CcoBepliaTh B 3TOoM cdepe ¢akTtuyeckue u
IOPUANYECKHE AEUCTBHS B TOYHOM COOTBETCTBHH C 3aKOHOM;

6nadems:

. IOPUINYECKON TEPMUHOJIOTHEN;

. HaBbIKaMU pabOThl ¢ HOPMAaTUBHO-TIPAaBOBBIMU aKTaMU;

. HaBBIKAMHU aHAJIN3a MPABOBBIX SBJICHUNA U KOH(IMKTOB B OOIIECTBEHHBIX OTHOLICHHUSIX B

chepe npodeccrHoHaTBEHON ACITEIHHOCTH.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

2 3a4yeTHBIC eAUHUIIHI (72 Jaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4et (4 cem.).
dDu3znyeckas KyJbTypa H CIIOPT

1. MecTo aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
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HMucnurnmuna «Pusndeckas KyJabTypa» BXOIUT B 0a30BYI0 dyacTh Oyioka b1 «JluciumimHb

(Momymm)» kak obs3aTenbHas quctuminHa b1.6.21.

2. Heab ocBOEHMS AMCHMIIJIMHbI:

o dbopMupoBaHue (QUINYECKOW KyJIbTYyphl JIMYHOCTHU M CHOCOOHOCTH HamlpaBlIE€HHOTO
UCIIOJIb30BaHUsl Pa3HOOOPA3HBIX CPEACTB (HU3MUECKON KYIbTYpPbI, CHOPTa U TypU3Ma JUIs
COXPAHECHUS U YKPEIUICHHS 3I0POBbs, ICUXO(PU3NICCKON MOATOTOBKH U CAMOIIOATOTOBKH
K Oyayied >ku3HU U Tpo(hecCHOHATBHOM e TEIIbHOCTH.

3. KpaTkoe coaepkanue Iy CHUNIHHBI

Ousuyeckass KylbTypa B OOIIEKYJAbTYPHOH M MPOQEeCcCHOHAIbHONW MOATOTOBKE CTYAEHTOB. Ee

COIIMATIBHO-OMOIOTNYecKre OCHOBBL. Du3nueckas KyiabTypa U CHOPT KaK COLMAIbHBIC (DEHOMEHBI

obmectBa. 3akoHonaTenbcTBO Poccuiickoii denepanuu o (Qu3nyeckol KyJabType U CIIOpPTE.

dusnueckas KynbTypa JudHOCTH. OCHOBBI 3710pOBOr0 00pasza *u3HHU cTyneHTa. OcobeHHOCTH

MCIIOJIb30BaHUs CPENICTB (PU3MUECKOM KYIbTYpHI U1l ONTUMHU3aLUU paboTocriocodHocTu. OOmas

¢u3uueckass W CHenManbHas TIOATOTOBKAa B cHcTeMe (u3ndeckoro BocnutaHus. Croprt.

WupuBuayansHelid  BBIOOP BUAOB  CIOpTAa WM CHUCTEM  (PU3MYECKHX  YHPaKHEHUI.

[TpodeccronanbHO-TIpUKIaAHAsS  (QU3MUYECKass TOATOTOBKA CTyAeHTOB. (OCHOBBI METOIUKHU

CaMOCTOSITENTbHBIX 3aHATHIA U CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OPTaHU3Ma.

4. Komnerenuuu, popmupyemblie B pe3yabTaTe 0CBOCHUS JUCIUIIMHBI:

o CIOCOOHOCTh MCTIOJIB30BaTh METO/BI M CPeACTBA (PU3MUECKON KYIBTYPHI JUIS 00ECIICUeHUS
MIOJTHOLIEHHOH colMabHO# 1 npodeccnonansHoi aesirenbaoct (OK-8).

5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT H0JIKEH:

3Hamy:

o KYJIbTYpHOE, HCTOPUYECKOE HacieAue B 00JacTH (PU3MUECKON KYJIbTYpBl, TpaJuLUU
B oOiactu (u3Mueckord KyJabTyphl UEJIOBEKAa; CYIIHOCTh (DU3HUECKON KYJIbTYpPhl B
pasnuYHBIX cepax KU3HU; IEHHOCTHBIC OPHCHTAIMN B 001acTH (PU3UYECKON KYJIBTYPHI;
3JI0pPOBBE YEJIOBEKA KaK [EHHOCTh U (DaKTOPbI, €T0 OMPEEIIAIONINE;

. UMETh 3HaHUsA 00 oOpraHu3Me 4YeloBeKa Kak eJUHOM caMopa3BHBArONIeHCS
U caMOperyiupymoomencs OHOJOTHYeCKOW CHUCTEME; O MPUPOJHBIX, COLHUAIBHO-
HKOHOMUYECKUX (haKTOpax BO3JACHCTBYIOIIMX HA OPTaHU3M YelIOBEKa; O aHATOMHYECKHUX,
MOpP(}OIOrMYECKUX, (QHUINOJIIOTUYECKUX U OHOXMMHUYECKUX (QYHKIUSAX YeJIOBEeKa; O
cpenctBax (hU3MYECKONW KyIabTyphl W CIOpPTa B YIPABICHUW M COBEPIICHCTBOBAHHH
(YHKIIMOHATBHBIX BO3MOXKHOCTEH OpraHu3Ma B IEIsIX OOecrnedeHusi yMCTBEHHOW U
buznuecKoil 1esATeNbHOCTH;

o 0 HeOoOXOIMMOCTH COONIOEHUS 370pOBOr0 00paza KHU3HH, €ro COCTaBIISAIOLIUX;
WHTETPUPOBATh TOJy4YE€HHbIE 3HaHUS B (HOPMUPOBAHHE MPOPECCHOHAIBHO 3HAYMMBIX
YMEHHI M HaBBIKOB; 3HaTh CIOCOOBI COXpPAHEHHS U YKPEIICHHUS 3J0POBbsI; B3aMMOCBS3h
00111el KyIbTyphl CTY/ICHTa U €ro 00pa3a KU3HH; 3HAaTh O BIUSIHUHM BPEAHBIX MIPUBBIYEK HA
OpraHU3M 4YeJIOBEKA.

ymemup:

. nof0upaTh cUcTeMbl (U3NYECKUX YIPaKHEHUW JUIsi BO3JCHCTBUS Ha OMpeelieHHbIE
(GYHKIMOHATIBHBIE CUCTEMbI OpraHU3Ma YeJIOBeKa; 103UPOoBaTh (PU3HUECKUE YIPAKHEHUS B
3aBUCUMOCTH  OT  (PU3WYECKOW  MOATOTOBJIEHHOCTH  OpraHu3Ma;  OIIEHHMBATh
(GYHKIMOHATIBHOE COCTOSIHUE OpraHu3Ma C MOMOILBIO JIBUraTeIbHBIX TECTOB M PACYETHBIX
WHJIEKCOB;

. IPUMEHSTh METOJbl MPOU3BOACTBEHHON (PU3MUECKON KyJIbTYphl s padoTaroluX

CHELMAINCTOB Ha MPOM3BOJICTBE, HCIIOJB3Ysl 3HAHUS B OCOOEHHOCTSIX BbIOOpa (opm,
METO/IOB U CPEACTB (U3UYECKON KYJIBTYPHI M CIIOpTa B pabodee U CBOOOJHOE BpeMs C
YUETOM BIIUSIHUSI UHIUBUAYATbHBIX 0COOCHHOCTEH, Treorpado-KIMMaTHUECKUX YCIOBUN U
Ipyrux ¢pakTopoB;

. nof0upaTh U TMPUMEHATh CpeAcTBa (DU3MUECKON KYJIbTYpPbl UIsI OCBOEHHSI OCHOBHBIX
JBUTATENBHBIX JCHCTBUIA; OIICHUBATh YPOBEHb PAa3BUTHS OCHOBHBIX (PU3UYECKUX KAUYECTB C
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MOMOIUIbIO JBUTATENIbHBIX TECTOB U IIKAJN OIEHOK; HCIIOJIb30BATh CPEACTBA (PU3UUYECKOM
KYJIBTYpHI U criopTa JUist OPMUPOBAHUS MCUXMUECKUX KadeCTB JIMYHOCTH; UCIOIB30BATh
pa3juyHble CHUCTEeMBbl (PU3MYECKHX YIpaXHEHUHW B (opMHpOBaHUM 370pPOBOrO oOpa3a
KU3HH;, TPHUMEHEHHE COBPEMEHHBIX TEXHOJOTHi, B TOM YHUCIE M OHOYNpABICHUS Kak
crocoba 0TKaza OT BPEIHBIX MPUBBIUEK.

enademp:

. 3HaHUSIMH O (DYHKIIMOHAIBHBIX CHCTEMaX M BO3MOXKHOCTSIX OpraHM3Ma, O BO3ACHCTBHUH
NPUPOIHBIX, COIMATIBHO-PKOHOMUYECKHX (PAKTOPOB M CHCTEM (PU3MUECKUX YIPaKHEHHH
Ha OpraHU3M YeJOBeKa, CIOCOOEH COBEpIICHCTBOBATH OTENIbHBIE CHUCTEMBbI OpraHHU3Ma
C TIOMOUIBIO Pa3IMYHBIX (PU3UYECKHUX YIPAKHEHUH;

o 3HaHMUSIMM U HaBBIKAMHU 37J0pOBOro o0pa3a >KU3HH, CIIOCO0aMU COXPAHEHHUS U YKPEIICHUS
3I0pOBBS, CIIOCOOEH CIIEIOBaTh COLMAIbHO-3HAYUMBIM IPEACTABICHUSM O 3I0POBOM
oOpase KU3HH, IPUAEPKUBATHCS 3J0pOBOTr0 00pasa KHU3HH;

o METOaMU M CpEeACTBaMHU (DU3MYECKON KYIBTYpPhI, CAMOCTOSTEIBHO NMPUMEHATh HUX JUIS
MOBBILICHUS  Q/IaNTAallMOHHBIX  PE3epBOB  OpraHW3Ma,  YKpPEIUICHHs  370pPOBbS,
CaMOCTOSITENIFHO COBEPIIEHCTBOBATh OCHOBHBIC (PM3MYECKHE KAUYeCTBA OCHOBAMH OOIIEH
(bu3nYeCcKOi MOATOTOBKH B cUCTEME (PU3UYECKOTO BOCITUTAHUSI.

° 6. O01mas TPyA0eMKOCTb AUCHUILIHHBI:

10 3aueTHbIx eaunull (360 yacoB) — 3JIEKTUBHBIE KYpChl, 2 3a4eTHbIE eAMHULBI (72 Yaca) —

TEOPETUYECKHI KypC.

7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4ethl (1-5 cem.), sx3ameH (6 cem.).

ITegaroruxka

1. MecTo nucuMiiaHbl (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Jucnummna «Ilegaroruka» Bxoaut B 6a30Byro yacth 0s10ka b1 «/lucuurimnnsl (Moaynn)» Kak
oOs3arenpHag qucuuiummbaa b1.5.22.

2. leab ocBoeHUsI AMCUMIIIMHBI:

o (¢bopMUpOBaHHE MpPEICTaBICHUs O MEAaroruke Kak Hayke, O ee 3ajadax, (pyHKUusx,
METO/axX, OCHOBHBIX KaTeropHsX: oOpa3oBaHME, BOCIMTAaHUE, O0y4YeHUe, Iefarornyeckast
NeSITeNIbHOCTD, MEJarornyeckoe B3auMO/ICHCTBHIE, 1€JarOrMYeCKue TEXHOIOTHH.

3. Kparkoe conep:kanue JTHCHUTIIAHBI
ITeqarornka Kak Hayka 0 BOCHUTAHUH
Ileoazozuka ¢ cucmeme ueno6eKO3HAHUA
[lenaroruka B cucreme Hayk o 4enoBeke. OOBEKT, mnpeaMeT, GQYHKIUH, CTPYKTypa
nexarorndecko Hayku. KareropuanbHblil annapar negaroruku. Ilenarornyeckue napagurmsl u
UBUJIN3AMOHHO-KYJIbTYPHOE pa3BUTHE INENarorukd Kak Hayku. COOTHOLIEHHE OCHOBHBIX
nefarornyeckux MoHsATuil. B3anMocBs3p Hayku u npakTtuku. OOpa3oBaHue Kak OOIIECTBEHHOE
ABJIEHUE U Tlelarorudyeckuii mpomecc. CMbICH r'yMaHu3aluu o0pa3oBanus. MeTtogonorndyeckas u
oTpacieBas crelQuKa neaaroruKky.

Hcemopuueckue ocnogol u punocogpckue ochoganua nedazo2uku

Hcropus memaroruku U oOpa3oBaHUs Kak OOJIACTh HAyyHOro 3HaHUsS. Pa3BuTHE BOCIUTaHMA,

o0pa3oBaHUsl U TEAArorM4ecKoid MBICIM B HCTOPUU MHPOBOHM KyIbTypbl. B3ammoneiictBue

¢miocopckux U 00pazoBaTelIbHBIX TEUYEHUH B HUCTOpUyYeckoM mpouecce. CoBpeMeHHbIE
dbunocockre yueHus U WX BIMSHUE Ha oOpa3oBaHue. BrusHue Oymmuiickoit (riocodun Ha

BOCIIUTaHME JUYHOCTH B baiikanbckom pernone. @opMupoBaHue 1esei u uaeaioB o0pa3oBaHUs

M BOCHUTAHMS HA TMPOTHKEHUH HECKOJIBKMX JnoX. MexauciuuminHapioe oOyueHue,

UCIIOJIb30BaHUE 3HAHUM M3 pa3HbIX 001acTei, MX IPYNIUPOBKA M KOHIIEHTPALUs B KOHTEKCTE

KOHKPETHOM peIIaeMon 3a/1auu.

Pazeumue, coyuanuzayus u gocnumanue 1UYHOCMU

CoBpemeHHbIE TpEACTaBIeHUS O uyenoBeke. [IpupoaHble M coluanbHblE NPEANOCHUIKH U

(baxTopsl pa3BuTHs peOeHKa. BiusHue HacneaCTBEHHOCTH Ha pa3BUTHE JTUYHOCTH. CyIIHOCTD U
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¢dakTopsl conmanu3auuu. Illkoma kak wuHCTHTYT couuanu3anuu. Cembss Kak —areHT
couuanu3auuu. Bocnuranue B pa3BUTUU JIMYHOCTHU. J{eATENBHOCTh M OOIICHHE B CTaHOBIICHUH
JUYHOCTHU. VIHTerpaTUBHBIN MOAXO K OpraHu3anuu o0pa3oBaTenbHOro npouecca. Opranuszanus
NOJHOIIEHHOTO  YCBOGHHUsI HMH(POpPMAlMU, a TakXKe OCYIIECTBICHHE HWHIMBUAYAJIbHO-
OPUEHTHPOBAHHBIX  YCTAaHOBOYHO-MOTHMBALlMOHHBIX  Bo3aedcTBuil.  OOpa3oBaHMe — Kak
MHOTOACIIeKTHBIH (EeHOMEH, oOIeuenoBedeckas LEHHOCTb, COLUOKYJIBTYpHBIH ()eHOMEH U
nenarornyeckuii mponecc. CoBpemeHHass cucrtema oOpasoBaHuss B Poccun. OcHOBHbIE
HaNpaBJICHUS MOJEPHU3ALUU pPOCCHIiCKOoro oOpa3oBanus. Llenmn, coxmepikaHue, CTpPyKTypa
HENpEepbIBHOIO 00pa3oBaHus; €IUHCTBO OOpa3oBaHus M caMooOpa3zoBaHMs. PasButue
HAIIMOHAJFHON IIKOJIBL. HanmoHanbHO- pernoHalbHble OCOOCHHOCTH Pa3BUTH 00pa30BaHUS B
Bypsatumn.
Ileoazozuueckuit npoyecc Kak cucmema
CymHocTh, HpeaMeT, CpeiacTBa, MNPOAYKTBI W CTPYKTypa IeJarormyeckoro Iporecca.
Hcropruyeckue MpeanochIKi MOHUMAHUS TIeJarori4eckoro mpouecca Kak cucreMsl. Llenesoid,
NESTEIbHOCTHBIN,  OpPraHU3allMOHHO-YIPABICHUECKUH,  pe3yJbTaTUBHBII  KOMIIOHEHTBI
MEeIaroruyeckoro mporecca, ero jaomuHHpyonme QyHknun. OOydeHHe B LEIOCTHOM
nejarornyeckoM mnpouecce. Meroasl, popMmel, cucreMsl 00yueHus. DyHKIUU 00ydeHusl.
Memooonozua nedazozuueckoii HayKu
[ToHsATHE METOOJIOTMH NIelarornyeckoi Hayku. MeTtojoioruyeckas KyjabTypa Iejiarora.
Hayunsle uccnenoBanus B megaroruke. MeTopl ¥ JIOTHKA HCCIIE0BaHUs. TEeXHOIOTHS
IPOBE/ICHUS OT/AEIBHOIO UCCIIEOBaHUS. AKTyallbHbIe IPOOJIEMBI I1€JarOrH4eCKOM MPaKTUKH.
TeMbl megarornuecKux NCCIe0BaHNHI KaK OTpakKeHUE MPOOIJIEM TEOPUH U IPAKTUKU. 3HAUYCHHUE
HUPC. Conepxanue u ocobeHHOCTH pedepara, KypcoBOH, TUIIIOMHOM paboT. CTpyKTypa,
TpeOOBaHUS K BBIIOJHEHUIO paboT. TeXHOIOTHs HalTMCaHHUs TE3UCOB, CTaTEH, MPOEKTOB.
Yuurtenb B y4eOHO-BOCHUTATEIbHOM B3aMMO/eHCTBUI
Ilpogpeccuonanvnan oeamenvHocms u MUYHOCIMD NEOAz02a
OO011as xapakTepucTHKa regarorudeckoil npogeccun. OOmas u npodeccuoHanbHas KyJabTypa
nenarora. TpeOoBaHHS K TMYHOCTH U IPOPECCHOHATHHON KOMIIETEHTHOCTH TI€1arora.
[TpodeccnonanbHO-INYHOCTHOE CTAHOBJIEHUE U pa3BUTHE nenarora. [lenarornyeckoe
B3aUMOJICHCTBHE.

4. Komnerenuuu, popMupyembie B pe3yJabTaTe 0CBOCHUS JMCHUTIMHBI:
o CIOCOOHOCTH K CAaMOOpraHu3alui u camoobpaszosanuto (OK-7).

5. llnanupyemble pe3yJbTaThl 00yUYeHUsI
B pe3ynbraTe 0OCBOGHUS TUCIMITIIMHBI CTYECHT A0JI2KEH::
3HaMmMb:
®  CYLIHOCTh U 3HaYECHUE MU3Y4aeMOM JUCLIUIUINHBL,

o O00BEKT, MPEMET, OCHOBHbIE (DYHKIIMH, METO/Ibl, KATETOPHH NE€arOTMKH;
o MECTO MEJArOTUKU B CUCTEME JPYIUX HAYK;
. B3aUMOCBS3b NIEAArOrMKU C APYTMMHU HayKaMU;

L KOHICIITYaJIbHBIC OCHOBEBI FYMaHI/ICTI/I‘IeCKOI\/'I IeJaroruku,
ymembp:
L IMOJIB30BATHCA KAaTCTOPUAJIbHBIM allllapaToM IICIarorukKu,

L4 OIPCACIIATh YPOBHU B3aHMOJEHCTBHS OCHOBHBIX II€IarOrHueCKux HOHHTHf/'I;

e  pemaTh MEeAArOTHYECKUE 3a/1aUH;

enademp:

o KYJIbTYPOH MBILUIEHHUS, CHOCOOHOCTBIO K BOCIIPUSITHIO, aHAIHU3Y, 0000IIEHUIO
uH(pOpMaInH, TOCTAHOBKE 1IeJel U BBIOOPY IyTeH ee TOCTHKEHUSI.

6. O0mas TPy10eMKOCTb AU CHUIJIMHBI:

2 3aueTHbIe eAWHMUIIBI (72 Yaca).

7. ®opMa KOHTPOJIA:

[TpomesxyTouHas arrectanus — 3a4er (3 cem.).
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HUctopusi xumuu

1. MecTo ucuMnJIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOH NPOrpaMMbl

Jucnununa «cTopust XuMuM » BXOJUT B BapuaTUBHYIO YacTh Osioka b1 «/{ucuumninnbl
(Momynm)» kak obs3atenbHas quctumuinHa b1.B.OJ1.1.

2. Heab ocBOEHMS M CHMIIJIMHbI:

o (GbopMHpOBaHHE Yy CTYJIEHTOB 3HAaHMH O PA3BUTUM U CTAHOBJIEHHMM XMMUYECKHX HayK
B TECHOH CBA3M C HCTOPUYECKOM OOCTaHOBKOH, BBI3BAaBIIECH HaydHblE HCCIEIOBaHHUSA,
OOyCIIOBJIECHHOM HMX MPaKTUYECKUMHU pe3yJbTaTaMH, O BKJIAJAE BEJIUKHUX YYEHBIX
Y IIPAKTHKOB B CO3JJaHME OCHOB PAllMOHAIBLHOTO Pa3BUTUS COBPEMEHHOM HAyKH.

3. Kparkoe coaep:kanue JHCHUIIIHHBI

IlepBbie TeOpeTHYECKHE NPEACTABICHHA IPEBHUX O IPUPOJAE XMMHYECKUX NPeBpaIleHUH

Ponp xumMum B pa3BuTMM 4enoBeueckod IuBMmiIM3anuu. l[lepuonusanus HCTOPUM XHMHHU.

HakomyieHne XMMMYECKMX 3HAaHUM B JIOUCTOPUYECKHE BpeMEHAa. OBOJIOLMS XUMHUH B

JpeBHEHIINE BpeMeHa: ONbIT W 3HaHWi. AHTHYHas Harypduiocodus. DopmupoBaHue

a0CTpaKTHBIX MOHATHHA. YueHue Dmnenokna o0 aneMeHTax. [lmatoH u Apuctorens: ydyeHue oo

JJIeMEHTaxX-KauecTBax. AHTUYHAs aTOMUCTUKA. AJXUMUS: MOMCKU UCTUHBI UM OJIy>KIaHUS BO

TbMe. OCHOBHBIE OCOOCHHOCTH AJXMMUYECKOTO MEepuojia. 3apoXkIeHUE AIXUMMHU, €€ LEeNU U

OCHOBHbIE 3Tanbl. ['pexo-erunerckas anxumus. Apadckas anxumusi. CpeJHEBEKOBas aJIXUMUS

EBponbl. Anxumuueckud TpakTtar. VICTOUYHMKM 3HAaHMH O XMMHUYECKHMX HAaBbIKaX JIPEBHETO

yenoBeka. OOMA ypOBEHb Pa3BUTHS NPUKIIAJIHOW XUMUU APEBHUX LIUBUIM3ALMHI.

Paszsurne xumuu B XVII-XVIII Bekax

Hayunas peBomtonus B u3uKe U aCTpPOHOMHUH. 3apOXKJICHHE IMHEBMAaTUYECKOW XUMHMU (XMMUHU

ra3zoB). Onoxa teopun dnoructona. OTKPHITHE Ta30B.

ITepnon KoJIM4YECTBEHHBIX 3AKOHOB. ATOMHO-MOJICKYJISIPHOE Y4eHHe

OOmass xapakTepuCTHKa TEepHOoJa. 3aKOH HKBHBAJICHTOB. 3aKOH IIOCTOSHCTBA COCTaBa.

Atomuctuueckas Tteopus Jxona JlampToHa. 3aKOH MPOCTHIX OOBEMHBIX OTHOIIEHUI.

MonexynsipHasi Teopust ABoraapo. 3akoH u3oMopdus3ma. 3aKOH YAETBHBIX TEIUIOEMKOCTEH.

3aKoHBI WIEKTposn3a. PazButue aToMucTuky B nepBoi nojaosuHe XIX Beka. ATOMHBIE Macchl U

CHUMBOJIBI 3JIEMEHTOB.

3aposkaeHue U CTAHOBJICHHE OPTraHNYeCKOH XUMHUH

Hctokn oprannyeckoi xumuu. Kpymenue teopun Butanusma. OTKpbITHE H30MEPOB U

panukanoB. Teopus pagukanoB. Teopus 3amemenus {roma u teopus suep (tunoB) Jlopana.

Teopus BaneHTHOCTH. CTpYKTypHbIE (POPMYJIbI OPraHUYECKUX BELIECTB. TeopHsi XMMUUYECKOTO

ctpoenust A.M. Bytneposa. [IpocTpaHCTBEHHbBIE CTPYKTYpPHBIE (POPMYIIBI MOJIEKYII.

3apoxnenue u pa3sutue xumuu B Poccun k konny XIX Beka

3apoxxaenue xuMun B Poccun. BO3HUMKHOBEHHME XMMMUYECKHX pPEMecel. 3apoXkICHHE

XUMHYECKOM Haykh B MockoBckoM rocynapcrse. M.B. JIOMOHOCOB — OCHOBOIIOJIOKHUK

HayuyHoi xumuu B Poccun. Otkpertue Ilepuonnyeckoro 3akona .M. MenneneeBa. OCHOBHbIE

ATanbl OTKPBITUS XUMHUYECKHX 3JIeMEHTOB. llepBble MOMBITKM KilacCHU(PUKAIMM XMUMHUYECKHX

DIIEMEHTOB. XPOHUKA M METOJOJIOTUSI BEJIIMKOIO OTKPBITHS. 3apOXKACHHUE U Pa3BUTHE XMMHH B

Poccum k koHmy XIX Beka. IIpocBernrenbckas JAESATENBHOCTh PYCCKUX  XHMMKOB.

Pacnpoctpanenue HayuyHbIX XuMHUecKuX 3HaHUH. Co3aanue Pycckoro XuMuieckoro oomecTsa.

duznyeckass XMMHA — CTAHOBJIeHHE M Pa3BUTHE

Ouzukanuzanusd XuUMHHA. KuHeTndeckass Teopus TEIUIOTHI. 3aKOHBI Ta30BOTO COCTOSHUS.

Tepmoxumus. 3akoH ['ecca. Xumumdeckas TepMoauHaMHUKa. DU3NKO-XMMHYECKUN aHAINU3.

[TpakTHyeckoe 3aHATHE. YUEHHE O CKOPOCTU XMMUYECKUX PEeaKLuil. XMMUYECKOE paBHOBECHE.

VYyenne o karanuze. Teopuss pa30aBI€HHBIX pPACTBOPOB. Teopus 3IEKTPOIUTHUYECKON

muccoranuu. [IpoGneMa CHIBHBIX 3JEKTPOJUTOB. CTaHOBIEHHE M PAa3BUTUE DIIEKTPOXUMHUHU.

UccnenoBanus B obnactu pusnueckoit xumun B rnepBoit nojosrHe XIX Beka. 3aKOHBI ra30BOT0

cocrogHus. Teopus pactBopoB. Teopus DIEKTPOJIMTHYECKOW [IUCCOLMALMU. YYEHHE O

XUMHYECKOM paBHOBECHH. TepMOXHMMHS, XUMHUYECKas TePMOJAMHAMUKA, KUHETHKA. YYEHHE O

karanuse. Komongnas xumusi.
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HcTopus 3apokaeHusi U CTAHOBJIEHUS AHAJIUTUYECKOI XUMHUHU
HcTokn aHaMUTHYECKOW XMMUHU B JpeBHOCTH. OCHAIleHNE MEePBBIX XUMHUYECKUX J1aO0paTOpHiA.
KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAIN3 HEOPraHNYECKHUX BelecTB. KomnuecTBeHHbIN aHaIu3
OpraHMYECKUX BellecTB. IHCTpyMeHTanbHbIE METO/ bl aHAIH3A.
XIX-XX croJjieTusi: XMuMHuA B 1eCTBHH
IIpombllIeHHAs PEBOIIOLMS. Y CIIEXU NPUKIAJIHON Heopranudecko xumuu B XIX crosetuu.
Cunrernueckas opranundeckas xumus B XIX cronetun. XX Bek: CHHTETUYECKAs] OpraHHYEcKas
XUMHUS U TallHBI )KUBOW MPHUPOJIbL. XX BEK: HOBbIE (DyHIaMEHTAJIbHBIE TEOPUU. TepMoIuHAMUKA
HeoOpaTuMbIX TMpoleccoB. Xumus TBepaoro Ttena. CympamonekynspHas xumusa. Hosbie
(GyHKIMOHATIBHBIE MaTEPUANIbI. XUMHS ITOTYITPOBOJIHUKOB. XUMUS HAHOMATEPUAIIOB.
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIIMHBI:
. CIIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE JTalbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IeCcTBa 1151 POPMHUPOBaHUS rpakaanckoi mosuimu (OK-2);
. BJIAJICHUEM HABBIKAMU MPEJCTABICHUS MOJYUYEHHBIX PE3YJIBTATOB B BUJI€ KPATKHX OTYETOB
u npe3entanuii (IIK-6).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbrare ocBOE€HUS IUCHUIUIMHBI CTYACHT HOJIKEeH:
3HamMb:
. OCHOBHBIE [IEPUO/Ibl PA3BUTHS XUMHUH;
. BKJIaJl OT€YECTBEHHBIX YUECHBIX B PA3BUTUE XUMUU;
. POJIb XUMHUU B COBPEMEHHOM HAYKE;
. crenu(uKy eCTeCTBEHHOHAYYHOTO TTO3HAHMUS;
ymembp:
o aJanTUpPOBaTh 3HAHWUS W YMEHUS, MOJY4YEHHbIE NPU H3YYEHUU JaHHOW JIHUCLUIUIMHBI,
K PEIIEHUI0 KOHKPETHBIX 33/1a4, CBSI3aHHBIX C MPOPECCHOHATBHON ACSITENbHOCTHIO;
enademp:
o COBPEMEHHBIMU METOJIaMU €CTECTBEHHOHAYYHOT'O [T03HAHUSI.
6. O01ast TPy10eMKOCTh JUCIHUNIMHBI:
3 3auetHbie enuuuIbl (108 yacos).
7. ®opMa KOHTPOJIA:
[TpomesxyTouHas arrectanus — 3a4et (7 cem.).

HUcrtopust bypsitun

1. MecTo tucuunaInHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMbl

Juctunnuna «Mcropus Bypsituny» BXOIUT B BapuaTuBHYIO 4acTh 0soka b1 «/luciunnnnbl
(MomynH)» kak obs3aTenbHas auctumiuHa b1.B.OJ1.2.

2. lenu ocBOeHMS IMCHUIIIMHBI:

. W3y4EHUE OCHOBHBIX JTAllOB CTAHOBJICHMS M PA3BUTHs PETMOHA C APEBHEHMIIMX BPEMEH H
JI0 HAllUX [JHeH, BBIABICHHE OOLIMX 3aKOHOMEPHOCTEH M HAIMOHAJIBbHO-KYJIbTYPHBIX
0COOEHHOCTEH.

3. Kparkoe coaep:kanue THCHUIIAHBI

IIpubaiikanbe B IpeBHUH M PAHHUI CPEHEBEKOBBIN NepPHOIbI

Onoxa kaMHs ¥ paHHero Metayia [Ipubaiikanbs. BpoH30BbIii Bek Ha TeppuTopun IIpubaiikanbs,

OCOOEHHOCTH €ro KyabTyphl. IlepBble rocynapcTBeHHblE OOpa30BaHMsS Ha TEPPUTOPUU

[Tpubaiixanbs

IIpubaiikanbe B nepuoa odpasoBanusi u pa3putus Monrosbckoit umnepuu (XII-XIV BB.)

Paccenenne miemMeH u HaponoB Ha Ttepputopuu Ilpubaiikanes B mepuoj oOpa3oBaHUS H

Pa3BUTHUS €IMHOTO MOHI'OJIBCKOTO rocyaapcersa. baprymxkua-TokyM U €ro B3aMMOOTHOILIECHHUS C

Momromuen. ['ocygapcTBEHHOE yCTPOMCTBO MOHIOJILCKOW uMniepuu. Mcropuueckoe 3HaYeHUE U

XapaKTep MOHTOJILCKUX 3aBoeBaHMil. [Ipobiema mpoucxoxaeHus OypsaTCKOro Hapoa.

IIpubaiikanbe HakaHyHe npucoequHenus Kk Poccmiickomy rocyaaperBy (XIV — mepBas

nosioBuHa XVII BB.)
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OOIIeCTBEHHBIN CTPOU, COIMATBHBIE OTHOIIECHUS M XO3SHCTBEHHBIE 3aHATHUS MPOTOOYPITCKOTO
HaceneHusa. PenurmosHele BepoBaHusi HaponoB llpubaiikanbs HakaHyHEe NPUCOSAMHEHHS K
Poccun.
bypsarusa B XVII-XVIII BB.
IIpucoenunenne bypsatuu k Poccuiickomy rocynapctBy. AIMUHHUCTPATUBHO-TEPPUTOPUATBHOE
ycTpoiictBo u ympaieHue kpaem B koHue XVII-XVIII BB. CouuanbHble mTpolecchl B
[Tpubaiikanse. Cenbckoe X03sMCTBO U TpoMbIcibl bypsituu B koHie XVIII — mepBoit mojoBuHe
XIX BB., pa3BUTHE IPOMBIIUICHHOCTH B 3TOT NepuoA. KaxTuHCKas pyccKO-KATalCKask TOProBIIst
Bypsitus B XIX — nauase XX BB.
VYupasnenne Cubuprto B k. XVIII — I mon. XIX BB. I[lomutuyeckass ccbuika B CuOupH.
OO0111eCTBEHHO-TIPOCBETUTENIbCKASL  ACSITENbHOCTh  JekadpuctoB B bypstun. OcHoBHbIE
HaIPABJICHUS Pa3BUTHSI POMBIIUIEHHOCTH U CEJIbCKOrO XO035ICTBA BO BTOpPOM mosioBuHe XIX —
Hayasie XX BB. IlepBasg mupoBass BOWHa M €€ BIMAHHME Ha IOJIOKEHUE HAPOJHBIX MacC B
Bypstuu. PaccTaHoBKa MOMUTHYECKUX CHIT B TIEPUOJT C heBpatis o OKTAOph 1917 r.
Bypsitus B XX — nayasue XXI BB.
bypsarusa B 1917-1929 rr. Bypsatus B 1929-1953 rr. Bypsrtus Bo Bropoii nonosuHe XX — Hayalie
XXI BB. CoBpemennbie mpoOiembl bypstun. OO1iecTBEeHHO-IOIUTHYECKOE pa3BuTHEe bypsaruun
Ha COBpeMEeHHOM odrane. I[IpoOieMbl HaMOHAIBLHO-TOCYAAPCTBEHHOTO  CTPOUTENIHLCTBA.
HarmmonanbHo-KynbTypHble Mpo0iembl. ColMambHO-3KOHOMHUYECKHE OCOOCHHOCTH pa3BUTHUS
BypsiTun Ha COBpEMEHHOM JTalle.
4. Komnerenuuu, popmupyembie B pe3yibTaTe OCBOCHHUS AUCHUIIIMHBI:
. CIIOCOOHOCTh AHAIM3HPOBATh OCHOBHBIE JTalbl W 3aKOHOMEPHOCTH HMCTOPUYECKOTO
pa3BuTHS 001IeCTBa A1 GOPMHUPOBaHUs TpakaancKoit mosuiwu (OK-2).
5. Ilinanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbprare 0CBOCHUS AUCLUIUIMHBI CTYICHT J0JI7KEeH:
3Hamb:
. o01Ire 3aKOHOMEPHOCTH Pa3BUTHUSL PETHOHA BO B3aMMOCBSI3U C MHPOBBIM HUCTOPHYECKHM
IpOoIecCOM, 0COOEHHOCTH Pa3BUTHSI KYJIbTYpBhl, HOJUTUYECKONH HCTOPUU PETUOHA;
ymembp:
o BBISIBJISITH HICTOPUYECKHE OCOOCHHOCTH PErMOHANIbHON UCTOPHH;
enademp:
. HEO0OXOIMMBIMH 3HAHUSIMU U METOJUKON HAYYHBIX UCCIIEIOBAaHUM.
6. O01ast TPYy10eMKOCTh JUCIHUNJIMHBI:
2 3aueTHbIe eAuHMUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomesxyTouHas arrectanus — 3a4et (2 cem.).

BypsaTckuii a3bIK

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/IbHOH NPOrpaMMbl

Hucnurnnuna «BbypsITCKU SI3bIK » BXOJUT B BapUAaTUBHYIO YyacTh Ojoka bl «JluciuminHse
(Momymnu)» kak obs3aTenbHas aquctumiuHa b1.B.O/1.3.

2. Heab 0CBOEHMS AMCIMIIJIMHBI:

e 00ecrneynTh MOJArOTOBKY CHEIHAIMCTOB, BIAJCIONINX OYpATCKUM SI3bIKOM KaK CPEICTBOM
MEXKYJIbTYpPHOH KOMMYHHMKAllMM B YCTHOM M NHUCbMEHHOW (opMe B IOBCEIHEBHOM
OOIIEHUH U TIPU BBIIOJTHEHUH MPO(ECCHOHAIBHOM 1€ TeTbHOCTH.

3. Kparkoe coaep:kanue JMCIUIITHHBI
Taunuicaara./[3313 ypryyau. Kparkue cBegenusi o 0yparckom si3bike. AjsipaBut. ['1acHbie
3BYKH OypPATCKOIO A3bIKA
PeueBoii »THKeT TmTpu 3HaKomcTBe. McTopusi OypATCKOM NHCBMEHHOCTH. 3 Jrama
(crapoOypsiTckasi,  jaTuHcKas,  kupwuinna).  CoBpeMeHHBbIH — OypsATckuil  andaBur.
Cneuunduueckue 3Byku. ['macHsie 3Byku Oypsarckoro s3bika "YHusepcurer'. CoriacHble 3ByKU
OypATCKOr0  si3bIKa, OCOOEHHOCTM MX mnpousHomeHus. Cneuududeckuit  3Byk  h.
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KonuuecTBeHHbIe, MOPSIKOBBIE, COOMpATEIbHbIE, pa3Je/UTENbHbIE IPOOHBIE YUCIUTEIbHBIE.
[Mpocteie u cocrtaBHbie uwucautenbHble. Cuer. OOpa3oBaHWME COCTAaBHBIX YHCIUTEIBHBIX.
[TopsinkoBbie U mpubIM3UTENbHBIE Yncia. KanennapHoe yuco.
Bym.¥Yr rap6aj. 3akoH rapMOHMHU IJIACHBIX
Jlekcuka no paszroBopHoil TeMe "CeMbs". ['TacHble MY>KCKHE, )KEHCKHE M HEUTpalibHbIC. 3aKOH
rapMoHuM ThacHbIX. COUYETaeMOCTh TJIACHBIX B HMCKOHHO-OYpSATCKHUX ciioBax. [IpaBomucanme
3aMMCTBOBAHHBIX CJIOB. JIekcuka mo pasroBopHoi Teme "Manas Poauna". OcoOeHHOCTH CTpOs
Oypsitckoro mnpejiioxkenus. Ilopsgok cioB B OypsSTCKOM mpemyiokeHuu. HHToHalMOHHbBIE
OCOOCHHOCTH TMPEAJIOKEHUH C OoOpalleHUusIMH, BBOJHBIMH KOHCTpyKIusiMU. CTpyKTypa
BOIIPOCHUTEIILHOTO MPpeAJIOKEeHUs1. BonpocurenbHbie yacTuilbl. BorpocutenbHbie CI0Ba.
Asxabaiinan (rp, xyocahan, snedn). Jinunoie MmecToumMeHust
Jlexcuka no pasroBopHoi Teme "Jlom". [loHATHE O JTMYHBIX MECTOMMEHUSIX OypSATCKOTO SI3bIKA.
Mecroumenus, Beipaxaromue 1-¢ u 2-¢ ymno. OO6o3HadueHue 3-ro Jsmma. OcoOeHHOCTH
CKJIOHEHHUS.
Asxabaiinana (rp, xyocahan, snesn). Umena cymecrBurenbnbie. [lagesxu.
Jlexcuka mo pasroBopHoil Teme "Omnexnaa". JIuuHble U HENWYHBIE UMEHA CYIICCTBUTEIHHBIC.
Oco0OeHHOCTH CKJIOHEHUS MMEH CYIIECTBUTENbHBIX. [lafexu: MMEHUTENbHbIN, POAUTEIbHBIH,
JlaTeJIbHO-MECTHBIN, BUHUTEIbHBIN, OPYAHBII, COBMECTHBIN U UCXOJHBIN. [[BOMHOE CKIIOHEHHUE.
4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:
. CIIOCOOHOCTh K KOMMYHUKAIIMA B YCTHOM M MUCHbMEHHOW (opMax Ha OypsSITCKOM SI3bIKE
JUISL PEILICHUS 33/1a4 MSXJIMYHOCTHOTO M MEXKKYJIBTYpHOT0 B3aumoseiictus (JJK-1).
5. Ilnanupyemble pe3yJbTaTbl 00yUeHUs!
B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT J0JI2KEeH:
3Hamb:
. OCHOBBI (JOHETUKU U TPAMMATHKHU OYpATCKOIO S3bIKa;
. nekcuyeckuii MUHUMYM B o0beme 1000 nexcuyeckux eInHuLl;
ymemp:
. MOHUMATh Ha CIOyX OYpSATCKYIO pedb, MOCTPOCHHYI0 Ha MPOrPaMMHOM MaTepuane
Y aJICKBaTHO pearupoBaTh Ha HEE;
. y4acTBOBaTh B OOIICHUH C OJIHUM WJIM HECKOJbKUMHU COOECEeTHUKAMHU C IeJIbI0 OOMeHa

uHpopmanuei,

e  JIOTMYHO U TOCJIEJOBAaTEeIbHO BBICKAa3bIBaThCS — BBICTYNATh Mepel  ayauTopuei
110 3a/1aHHOM UJTM CAaMOCTOSATEIbHO BEIOpAaHHON TEME;

®  BBIPA3HUTENBHO YUTAThH BCIYX M HAU3YCTh;

enademp:

e  KyIbTypOol MBbIIUIEHUS, OBITh CHOCOOHBIM K BOCHPUATHIO, aHAIM3Yy U OOOOIIEHUIO
uHpOpMaINH;

. HaBBIKAMU CAMOPA3BUTHS;
. BJIaJIETh OCHOBAaMH MEXKYJIbTYPHON KOMMYHHUKALIMU B c(hepe MOBCETHEBHOTO OOIICHMS.
6. O01mast TPy10eMKOCTh JUCHUNJIMHBI:
2 3a4yeTHbIe eAUHUILBI (72 yaca).
7. ®opMa KOHTPOJIA:
[Tpomesxyrounas arrectanus — 3a4et (1 cem.).

IlaTtenToBenenue

1. MecTo tucuMnJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/JbHOH NPOrpaMMbl
Jucnunnuna «[lareHToBeieHNE » BXOIUT B BapHaTUBHYIO YacTh Os0ka bl «/ucuumninast
(Momynu)» kak obs3aTenbHas aquctumiuHa b1.B.O/1.4.
2. Heab 0CBOEHMS AMCIMIIJIMHBI:
o dbopMupoBaHHe 3HAHUH 1O BHJIAM OOBEKTOB HMHTEIUIEKTYalbHOW JESATENbHOCTH
Y TIPaBUJIaM MX PETUCTPALUU B YCIOBHSX AEMCTBYIOIIErO IPABOIO MOJIS.
3. Kparkoe cogep:xaHue TUCUMILIHHBI
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IHoHsiTME HHTE/VIEKTYAJbHOH COOCTBEHHOCTH

ABTOpPCKOE TIpaBO, CMEXHBIE IpaBa, HHTEJICKTyalbHas IMPOMBIIUICHHAS COOCTBEHHOCTD.
Pernonanbsuble nateHTHbIE cucTeMbl. OCOOEHHOCTH PETMOHANbHBIX CUCTEM. MexayHapoaHas
IIaTEHTHas CcucTeMa. EBpolelickas peruoHalbHas IIaTEHTHAas cucreMa. EBpasumiickas
perHoHallbHasl ~ IIATEHTHAas ~ cucTeMa.  BcemupHas — opraHusanusi — MHTEJUIEKTYalbHOU
coocteennoctu (BOUMC). MexayHapoAaHble KOHBEHIIMM IO BOIPOCAM HWHTEJUICKTYaJlbHOU
coocrBeHHocTH. [lapukckas KOHBeHIMsSI Kak (DyHIAMEHT COBPEMEHHOM CHCTEMBbl OXpaHbl
npombiuieHHoi coOctBenHocTu. Ctpykrypa BOMC. UYnenctso BOUC. MexnyHapoaHbie
COIVIAIIEHUS B 00JIACTU IPOMBIIIJICHHON COOCTBEHHOCTH.

IlarenTHoE 3aKk0oHONaTEILCTBO Poccun. U3o00peTenue

[TatrenTHOE 3akoHonaTenscTBO Poccun. OOBEKTHI UHTEJUIEKTYaJIbHOH  COOCTBEHHOCTH.
Nzo0perenue. [IpaBa nuzobperareneit u mpaBoBasi OXpaHa U300peTeHni. 3asBKa Ha H300peTeHNE
u ee skcrneptusa. Kpurepum narenrocrnocooHoctu. OObekThl HM300peTeHus. DopmanbHas
skcnepTu3a. [lyonukanus 3asBku. O0kanoBaHue pelIeHU MaTeHTHON SKCnepTu3bl. Bpemennas
npaBoBas oxpaHa. IIpaBo mpexaenonbp3oBaHus. [lyOnmukamnuss cBeneHUil O Bblaaye INaTeHTa
u peructpauust uzoOperenuil. OT3bIB U mpeoOpa3zoBaHue 3asBKku. [IpenocraBieHue mpasa Ha
ucrnonb3oBanue uzoOpereHus. Hapymenue mnarenta. Ilpekpaiienue AelCTBHS MaTeHTA.
PaccmoTpenue naTeHTHBIX COpOB B cyaeOHOM nopsake. [larentHsie nonumnel. [laTeHToBaHme
u3o0perenuii 3a pyOexoMm. IlpaBa HHOCTpaHHBIX (QHU3MUECKUX M IOPUAMYECKHX JIMIL.
OenepanbHbIi GoH N300peTeHuii B Poccum.

IMose3nast mogenn. ToBapHbIe 3HAKHM

[Tone3nas monenb. 3asiBKa Ha MOJIE3HYIO MOJIENb U €€ dKcrepTusa. [IpaBoBast oxpaHa rosie3HOI
mogenu. OTnuuue mosie3Hod Mozaenu oT u3zobperenus. Ilpouenypa mpeaocTaBiIeHHsI OXpaHb
NOJIE3HOM Mojenu. 3asiBKa M OSKCIepTH3a 3asBKM Ha ToBapHbIM 3HaK. IlpaBa BnanenblieB
U IIPaBOBas OXpaHa TOBAPHBIX 3HAKOB. Buibl TOBapHBIX 3HAaKOB. KOJIEKTUBHBIE TOBapHBIE
3Haku. llpeagynpenurenbHas MapkupoBKa. VCKIIFOUMTENbHOE NIPaBO Ha TOBAPHBIA 3HAK
U IPOJOJDKUTENBLHOCTh oXpaHbl. [IpekpamieHue neiictBus. Perucrpanuss TOBapHOro 3HaKa.
OkcnepTusza 3asBKM, peueHue o peructpauuu. OOkanoBaHUE pELIEHHE [0 3asBKe.
Hcnonp3oBanne ToBapHOro 3Haka. llepenaua ToBapHoro 3Haka. HapyiieHue npas Ha TOBapHbIN
3Hak. PaccMoTpeHue cHopoB, CBSA3aHHBIX C TOBapHbIMH 3HaKaMH. OTBETCTBEHHOCThb
3a HE3aKOHHOE WCIIOJIb30BAHME TOBapHBIX 3HaKoB. JlelictBue B Poccum MeXIyHapOIHBIX
IIPABOBBIX AaKTOB [0 TOBAapHBIM 3HaKaM. Maapuickoe CcorjameHue o MEXIyHapOaHON
peructpanny 3HaKkoB. [IpoTokos kK MaapuackomMy COTIAIIEHUIO O MEXAYHAapOAHON PETUCTpaluu
3HaKOB. MaJpuackoe CcOrjalieHue O MPEeceuyeHUe JIOKHBIX WM BBOJAIIMX B 3a0dyXKIEHUE
yKa3aHUM MPOUCXOXKJIEHUs Ha ToBapax. JIuccaboHckoe coriameHue 00 oXpaHe HAaMMEHOBaHUM
MECT NMPOUCXOKIEHUS U UX MEKIYHAPOJHONU PETUCTPALIUH.

IIpomblinieHHBbIE 00pa3UbI

[TpombinieHHble 00pa3npbl. 3asiBKa Ha IPOMBILUIEHHBIH oOpaszen u ee skcreprusza. [Ipasa
BJIAJICJIbLIEB M IPaBOBas OXpaHa MPOMBIIUIEHHBIX 00pa3noB. Kpurepuu oXxpaHOCIOCOOHOCTH:
HOBU3Ha oOpa3la, OpPUIrMHAIBHOCTH OO0pa3la, MPOMBIIIJIEHHAas NPUMEHUMOCTh 00pasla.
Hckmrouenust u3 oxpassl. [laTeHT Ha MpOMBIIIIEHHBIH 00pasel. MexxayHapoHble COTIalleHus,
Kacaloluecss NPOMBIIUIEHHBIX 00pa3uoB. ['aarckoe cornameHue O JENOHUPOBAHUU
MPOMBIIIJICHHBIX 00Pa31IoB.

Heno0pocoBecTHasi KOHKYpeHLUs

HenobpocoBecTHas KOHKypeHLHMs. 3alura OT HEA0OPOCOBECTHOM KOHKypeHIMH. OCHOBHBIE
BUJbl HEJOOPOCOBECTHOM KOHKYpeHUUH. JlelcTBHs, KBanUQUIHMpyeMble Kak BBOJSIIUE
00I1eCTBEHHOCTh B 3aliyxieHue. Jluckpeaurtanus KOHKypeHTa. PopMbl HeZ0OpPOCOBECTHOM
KOHKYpPEHLIUHU, He YIOMSAHYTbIE B cTaTthe 10-6uc [Tapuxkckoil KOHBEHIIUH.

IIporpammsl Aast IBM u 6a3 1aHHBIX

[TpaBoBas oxpana nporpamm g OBM u 6a3 nanusix. Perucrpauus nporpamm s 9BM u 6a3
nanHbix. [IpaBa aBTOpoB. Mcropuueckas cmpaBka. 3ammra npaB B cyxae. Ilepemasa mpas
Ha miporpammsl 71t OBM 1 6a3b1 TaHHBIX. ABTOPCKHI JIOTOBOP M €T0 COJIEPIKAHHE.
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JIuueH3um u 10ropopa
Mexaynapoanas TOPTOBJIS Ha OOBEKTHI WHTEJUIEKTYaIbHON COOCTBEHHOCTH.
[Tpennuien3nonnbsie JoroBopsl. JoroBop o0 oleHKe TeXHOJIOTUH. JIoroBOp O COTpYAHHUYECTBE.
JoroBop 0 mareHTHOM uMcTOTE. BHIBl NHIEH3MOHHBIX cornamenuid. @Ppanmmusa. JloroBop
KOMMEpYECKON KOHLeccuH. VICKIrounTenbHas JINLEH3US.
Couuosiornyeckue acneKTbl HHTE/LUIEKTYAJbHOI CO0CTBEHHOCTH
Conuonornyeckue acrekThl HMHTEJUIEKTYalbHOW CcOOCTBEHHOCTU. Bo3zaeiictBue Ha Xon
COLIMAJILHO-3KOHOMMYECKOTO U JTyXOBHOTO ITporpecca.

4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

. CIIOCOOHOCTh ~ MCIIOJIB30BaTh OCHOBBI IIPABOBBIX 3HAHMKW B Pa3IMYHBIX  cdepax
xusnenestensaoctu (OK-4);
. CIIOCOOHOCTBIO ~ pellaTh CTaHJIAPTHBIC 33Ja4d  NPOGECCHOHATBLHOW  JESITeIbHOCTH

C WCTOJBb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUI
C y4eTOM OCHOBHBIX TpeboBanui nH(popMaronHoi 6e3onacuoctu (OITK-4).

5. llnanupyemble pe3yjbTaThl 00yUeHUsI

B pe3ynbraTe 0OCBOCHUS TUCIUILINHBI CTYCHT HOJIKEH:

3HAMb:

° 00 WHTEJICKTYaTbHOW COOCTBEHHOCTH, €€ POJIH MECTE B IPAKIAHCKOM OOIIECTBE;

. 00 aBTOPCKOM TIpaBe;

L] 06 OTCYCCTBCHHOM U MI/IpOBOM IIAaTEHTHOM 3aKOHOJAaTCIbCTBE,

L] (0] ACATCIIBHOCTHU peFI/IOHaJ'II)HI)IX 158 MI/IpOBI)IX OpFaHI/BaIII/Iﬁ HHTGHJ’IGKTy&J’IBHOﬁ
COOCTBEHHOCTH;

° 0 CTPYKTYpE, COCTAaBIICHUU U MOaue 3asBOK Ha MPOAYKIIUIO HUHTEJUIEKTYaIbHOTO TPYAa;

° 00 oxpaHe H300peTEeHUM, MOJIE3HBIX MOJENEH, TOBAapHBIX 3HAKOB, IMPOMBIIIJICHHBIX
00pa31oB, mporpamm it 9BM u 6a3 n1aHHBIX;

° 0 JIMIICH3MOHHOHM NEesATENbHOCTH W COTJIAlIeHWsX B CTpaHe M 3a pyOekom Ha 0ase
JIOTOBOPOB O COTPYJIHUYECTBE;

ymembw:

. MOJIb30BATHCS CIIPABOYHBIM alapaToM JIsl MOMCKa 0OBEKTOB HOBBIX PEIICHU;

. COCTaBIIATh OTYET O MaTECHTHHIX MCCIICIOBAHUSX

6/1a0emb:

° MPAKTUYECKUMH HaBBIKAaMU pabOThl ¢ 0azaMu JAaHHBIX TpPU TMPOBEACHUU MATECHTHBIX
HCCIICIOBAHNIA;

L] METOAaMHU HpOBeZICHI/ISI IIAaTCHTHBIX I/ICCHGILOB&HHﬁ.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

2 3aueTHbIe eAUHMIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHas arrectanus — 3a4et (8 cem.).

MartemaTudeckasi 00pad0TKa pe3yIbTaTOB XUMHYECKOI0 IKCIIEPUMEHTA

1. MecTro aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl
Juctunnmna «Matematuyeckass oOpaboTKa pe3ylbTaTOB XUMHUYECKOTO IKCIIEPHUMEHTa
BXOJWT B BapuHaTUBHYI 4dYacTh Ojoka bl «Jluctumiamael (MOIynn)» Kak oOs3aTenbHas
mucuunnuHaa b1.B.OJ1.5.
2. Heab ocBOEHMS AMCIMIIJIMHBI:
. pa3BUTHE y CTYACHTOB IPEICTABICHUA O MaTEMaTHYECKOW CTATHCTHKE W €€ NPUMEHEHUN
B AHAIMTUYECKON XUMUHU.
3. Kparkoe coaep:kanue JTHCHUTIIHHBI
Ponbs MeTO10B MaTeMaTHyeCKON CTATUCTUKHU B AHAIUTHYECKOW XUMHH.
HeonpenejseHHOCTH pe3yJibTATOB XHMHUYECKOI'0 AHAJIN3A
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[TonsiTne ciiydyallHOW W CHCTEMATHYE€CKOW COCTABJAIONIEH HEONMPEAEIECHHOCTH PE3YIbTaTOB
XAMHUYECKOr0 aHainu3a. Pacder cucTeMaTHYeCKOM M CIy4allHOM MOTrPEIIHOCTH Pe3yJbTaTOB.
OueHKa pe3yabTaToOB aHAIU3A.

BobisiBJIeHHEe CHCTEMATHYeCKOM MOTPeHOCTH

BblsiBIIeHHE  CHCTEMAaTHYECKOW MOTPEUNIHOCTH IPU MOMOLIM  CTaTUCTHYECKUX TECTOB.

JloBepuTenbHas BEPOSITHOCTh aHAIIN3a, KaK MIPEAMET B3aUMHOM JI0TOBOPEHHOCTH.

OueHka NpaBUJIBLHOCTH M BOCIIPOU3BOJMMOCTH Pe3y/IbTATOB U3MepeHHu

BrlsiBneHue u ycTpaHeHue CiaydailHbIX U CUCTEMATHUYECKUX COCTABJISIOIIMX HEONPEAEIEHHOCTH.

MeTtoabl penaTUBU3ALNH, PAHAOMU3ALNN U «BBEICHO-HANACHOY.

IIpoBepounblie TeCThI

Q-tect, oleHKAa W IpoBepKa Haiuyus rpyosix mpomaxoB. IIpoBepounsie Tectbl CThIOEHTA

u O@umepa. JloBepurenpHas BEPOSATHOCTb. MeTpojorudeckue OCHOBBI aHanu3a. OleHka

CIIy4aitHO# cocTaBisronel. Pacdyer morpenHocTen.

YyBCTBUTEJBHOCTD M NPejies] 00HAPYKeHU s

PacueTsl OCHOBHBIX MapamMeTpoB. J[MCIEpCUOHHBIN aHAIU3 U €ro IPUMEHEHHE B AHAIUTUYECKON

xumuu. Pacuer nucnepcuun. CpaBHeHHE qUCHiEpCUil ABYX UK O0Jiee cepur U3MEpPEHUI.

PerpeccuoHHbBINH M KOPPEJSAUMOHHBIN aHAJIN3

Craructuka npsmblx JuHuil. [louck ypaBHEHUH perpeccuu — OCHOBHas 3ajadya KOCBEHHBIX

MeTOJI0B aHanuza. llocTpoeHue NMHUI perpeccuy, OCHOBHBIE METOJBI M CHOCOOBI: CIOCOO

KaHAJIOB, CIIOCOO CHOpSIMICHUS B CIydae, €CIIM TOYKH JIeKAT HE HA OJHOW MPSMOM.

Koadduimentsl ypaBHEHHS perpeccuu, pacdyer KOI(PPUIMEHTOB ypaBHeHUsA. MeTon

HAaUMEHBIINX KBaJApaToB. PerpeccroHHBI M KOpPPENSLMOHHBIM aHanu3. 3ajadya perpeccuu

u Koppensauuu. KoagduimeHt koppeisium.

4. Komnerennuu, popmupyemblie B pe3yJbTaTe 0CBOCHUS AN CUMIIIMHBI:

o CIOCOOHOCTBIO MPUMEHSTh OCHOBHBIE €CTECTBEHHOHAy4YHBIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BHUTHUS XMMUYECKOW HAYKH [IPU aHAIN3E MOTydeHHBIX pe3ynbTaroB (I1K-4);

. CIOCOOHOCTBIO TMONYy4YaTh M 00pabaThiBaTh pe3yabTaThl HAYYHBIX JKCHEPUMEHTOB
C MMOMOIIBIO COBPEMEHHBIX KOMITbIOTEPHBIX TexHooruii (ITK-5).

5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS IUCUMIUIUHBI CTYJEHT AOJIKEH:

3Hamb:

o METOJT AKCHEPTHBIX OIIEHOK, CTAaTUCTHMUYECKHE METOJbl O0O0pabOTKH KOJIMYECTBEHHBIX
pEe3yNbTaTOB HUCCIEAOBAHUM, METOJ KAUYECTBEHHBIX HMHTALMM, METOJbl MOCTPOEHUS
Y UCIOJIb30BAHUS MEXaHUCTUYECKUX UMUTAIIMOHHBIX MaTEMaTUUECKUX MOJICIICH;

ymembp:

. BBHITIONHATH B XOJI€ AKCIIEPUMEHTOB M3MEPEHUs (aHaJIN3bl) B COOTBETCTBUU C TpeOyeMoi
HAJIe)KHOCTbIO M TOYHOCTHIO, BHIOMpas MOJXOMASIIYI0 METOAMKY H3MEpPEHUNl U YHCIIOo
napajuieIbHbIX ONBITOB;

. METPOJIOTHYECKH TPaMOTHO OLEHMBATh CHUCTEMATHMYECKHE M CIy4ailHble MOTPEIIHOCTH
WU3MEPEHHU;

o COTIOCTABJIATh PE3yJAbTaThl M3MEPEHHMH I BBISIBICHUS CTAaTHCTUYECKU JIOCTOBEPHBIX
pa3Iuurii B CBOMCTBAX Pa3HBIX OOBEKTOB UCCIIECIOBAHMS;

. MIPOBEPATh HAIMYNE KOPPETSIUN M YCTaHABIWBATh BUJ (YHKIIMOHATHHON CBSI3M MEXKIY
COCTAaBOM BEIIECTB U UX CBOMCTBAMH;

enademp:

. METOA0JIOTHEN BIOOpAa METOI0OB aHAN3a,;

. HaBbIKAMH UX MPUMEHEHNUS,

o METPOJIOTMYE€CKMMH OCHOBAMHU aHAJIN3a.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

3 3auerHble eaunuibl (108 yacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4et (5 cem.).
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MunepaabHble pecypcbl bypsaTuu

1. MecTo ucuunInHbI (MOAYJIsA) B CTPYKTYpPe 00pa3oBaTe/IbHOM IPOrpaMMbl

Hucnunnuna « MuHepallbHbIe pecypchl BypsaTun» BXOJUT B BapHaTUBHYIO YacTh Ojioka b1
«ducrumumael (Moxyin)» Kak obs3arenpHas aucuurinHa b1.B.06.

2. lleid 0CBOEHHUS JUCHUILIHHBI:

. dbopMupOBaHHE Yy CTYIACHTOB 3HAaHUH O HEBO30OHOBISEMBIX MPUPOIHBIX pecypcax,
B YaCTHOCTH, MECTOPOXKICHUSAX MOJE3HbIX HMCKOMaeMbIX bypsaTuu, ux 3amacax W poau
B 00€CIIEYeHNN MUHEPAILHBIM ChHIPbEeM 3KOHOMUKHU PecyOmmku;

. (dbopMHpOBaHHE Yy CTYAEHTOB TMPEACTABICHUH O pecypcocOeperaonmx TEeXHOIOTHIX
n00bIuM, epepaboTKi MUHEPAIBHBIX PECYPCOB U HABBIKOB OLICHKH BJIMSHUS pa3pabOTKu
MI0JIE3HBIX NCKONAEMBIX HAa OKPYXKAIOLIYIO CPENY.

3. Kpartkoe coaep:xanue TUCHMILIHHBI

TenneHuMn pa3sBUTHSI MHHepPaJbHO-ChIPbeBOl 0a3bl B bypsarun. IJkoJoruyeckue

npoodJeMbl pa3padoTKH MOJIE3HBIX HCKOMAeMbIX

Obwue ceedenHus 0 MecmoOpOHCOCHUAX NONEIHBIX UCKORAEMBIX, O HEE0300H06NAEMBIX,

MUHEPATbHBIX pecypcax

Ponb u 3HaueHMe pa3IMYHBIX IOJIE3HBIX HCKOMAEMbIX B pa3BUTHM oOuiectBa. CoBpeMEHHOE

COCTOSTHUE U MIEPCIIEKTUBBI Pa3BUTHSI MUHEPAIbHO-ChIpheBOii 0a3bl PecriyOnuku Bypsitus. Buast

MUHEpAIBbHOrO  Chipbd. CrocoObl  100bIYM  MOJIE3HBIX  HCKOMaemblx. ['eHernueckas

KIacCU(pUKaLlUg  MECTOPOXKIECHUH  TOJIE3HBIX  UCKOMaeMbIX.  YCIOBHS ~ 0Opa3zoBaHUs

MECTOpPOXKACHUM. Pa3MelnieHne MeECTOPOXKIACHUN pPYyIHBIX, HEMETAIMYECKUX IOJE3HBIX

HCKOIIAEMBIX, PECYpPCOB TOILUIMBHO-IHEPI€TUUYECKOrO ChIpbs B Heapax bypstuum u craguil ux

pa3paboTKHu.

JKonozuueckue npoodaemvl pazpadbomKu u IKCHAYAMAUUU MECHIOPOHCOCHUI NOJIE3HbIX

UCKONAeMbIX.

3arpsi3HeHUE NPUPOIHBIX CpeA MpH 00blYe TOJE3HBIX HCKOMAeMbIX W MEpPHI 3aIIUThI

OKpYKalome cpenbl Ha OOBEKTaX TOPHBIX pa3paboTok. MecropokieHus ypaHa BypsTun.

DKOJIOro-TeXHOJIOTHYECKHE acleKThl uX 100buu. [loHsATHE 0 ManooTXOnHOW M 0e30TX0JHOM

TEXHOJIOTHH.

MuHnepaiabHO-chIpbeBasi  0a3a  LBETHBIX, PpPeIKHX, OJAaropogHbIX  MeTaJLIOB,

AJIIOMOCWIINKATHOTO ChIPbSI M HeMeTAJUIMYEeCKHX IMO0JIe3HbIX HCKONMaeMbIX. JKOJIOrO-

TeXHOJIOTHYEeCKHEe ACHEKTHI X 100bIYH U NepepadoTKu

Munepanvno-coipbesan 6a3a 1e2KUX U MANHCENALIX YUGEMHBIX Memannoe bypamuu

Ponp amoMuHMs B HapoAHOM  Xo3siicTBe. MuHepalbHO-ChIppeBasi 0a3za  aJlOMUHUSL.

MecTopoKIeHHs CBIHHBIPUTOB, TYHUTOB BypsTUN U MepCHeKTUBbI UX OCBOEHUS. Pybl cCBUHIIA 1

uHKa. Mecropoxaenus nonumeraundeckux pya (O3eproe, XonoaHuHckoe, JJoBaTkuHCKoe U

Ip.), UX XapaKTepUCTHKa, 3a11achl, CTENIEHb OCBOCHHOCTH.

Mumnepanvno-coipvesasn 0aza 6.:1a20pOOHBIX U PEOKUX MEMANN08

JleiicTByromas MUHEpalbHO-ChIpbeBasi 0a3a JOOBIYM POCCHITHOTO W PYAHOTO 30I10Ta,

CYILIECTBYIOIIME TEXHOJOTUU NOObIUM U NepepadOoTKH OJaropoHbIX MeTayaoB. Pa3zBenaHHble

MECTOPOXKICHUS PEIKUX METaJUIOB. BimsHue pa3paboTKM M 3KCIUTyaTallud MECTOPOXKIACHUMN

peIKMX METalJIOB Ha MpUpoAHbIE »dKocucTteMbl (Ha mnpumepe Jxununckoro BMK).

CoBpeMeHHOE CcOCTOsIHUE JA00b1YM  Bosibpama. TexXHONOTUS KOMIUIEKCHOH mepepadoTKu

TPYAHOOOOTaTUMBIX MOJHOIEHCOAEpKAMX Py (Ha mpuMepe pya MecTopoxaeHuir bypstun).

DKoJIoruyeckue mpoodeMbl, CBsI3aHHbIE ¢ JOOBbIYel Bob(pama U3 TEXHOTEHHBIX OTXO0/0B. THIIBI

MECTOPOXKACHHUH 30510Ta. XapaKTepUCTUKN MUHEPATIbHO-ChIPbEBOM 0a3bl JOOBIYM POCCHITHOTO U

pyaHoro 3oi0ta bypsituu. [IpoGiema ocBoeHHsT MECTOPOKICHUI KOpeHHOTro 3070Ta Poccun.

Coipvesan 6aza yena

Posib yrist B TOMIIMBHO-3HEPreTHUECKOM KOMIUIEKce. MecToposkaeHns: OyphIX, KAMEHHBIX yrilen

Bbypsatun. Tumnbel mecropoxxaeHuin yrid. «TYrHYHCKHMH YrOJbHBIM pa3pes3» — COBPEMEHHOE

COCTOSIHUE M TEpPCHEKTUBBI pa3BUTHUs npeanpusatus. CocrtaB, CBOMCTBA yIJIEW W IYTH HX

HCIOJIb30BaHUS.
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Coipvesan 6aza nememaniuyecKux noae3HbIX UCKONaemblx
MuHepansHO-ChIpbeBast 0a3a IIEMEHTHOTO CBIPhS, MX HCIOJIb30BAaHUE B IMPOMBIILICHHOCTH.
Mectopoxaenust ¢aooputoB bypstuu. Ponb ¢uoopuTOB B METAUTyprU4ecKol OTpaciu.
MuHepanbHO- ChIpbeBasi 0a3a anaTUTOB bypsaTuu U mpobiieMa UX OCBOCHUS. ATATUTOBBIC PYIbI,
[BETHbIE KaMHU (HehpHUT), CbIpbe Uid cTpoduHAycTpun. COBpEMEHHOE COCTOSIHHE TOObIUU U
MYTH UX KUCIIOIb30BaAHUS.
4. Komnerenuuu, popmupyemblie B pe3yJibTaTe 0CBOCHUS AN CUUILIMHBI:
o CIIOCOOHOCTh ~ HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCIHILIUH
B ipodeccuonanbHoi nesteapHocT (OITK-3);
. BJIaJICHHE CUCTEMOM (DyHIaMEHTaIbHBIX XUMU4ecKux moustuii (ITK-3).
5. llnanupyemblie pe3yJbTaThl 00y4YeHUs
B pe3ynbraTe 0CBOCHUS IUCUUIUIMHBI CTYACHT HOJIKEH:

3Hamb:
. OCHOBHBIE BHJIbI MUHEPAJIBHOTO ChIPbs ballkanbCKON IPUPOAHON TEPPUTOPUH;
° CTIIOCOOBI JTOOBIYH ITOJIC3HBIX HCKOITAEMBbIX, 00JIACTH UX IPUMCHCHHS,

®  pe3yabTaThl BO3JECHCTBUS TOPHOTO NMPOU3BOJCTBA HA MPHUPOAHBIC CPEIbl, MEPHI 3aIIUTHI
OKpY’KaroIllel cpeibl OT T00bIYM U NepepabOTKU MOJIE3HBIX HCKOMAEMbIX;

ymembw:

e  pabortarh ¢ yueOHOH, y4eOHO-METOJMUECKON U CIIPABOYHOM JUTEPATypOd, a TAaK)KE yMETh
OpUEHTUPOBAThCS B HAyYHOW MEpUOAMKE B O0JACTH aKTyallbHBIX MpoOiieM B cdepe
MOOBIYM U TIEpEepabOTKH TOJIE3HBIX UCKOIACMBIX;

e  pacro3HaBaTh TOPHBIEC TOPOBI U MUHEPAJIBI;

®  BBINOJHATH PAacyeThl TEXHOJIOTMUYECKUX TOKa3aTellel PYJONMOATrOTOBUTEIBHBIX OIEparlHii
1 00OoraIeHus;

enademp:

®  TOHATUHHO-TEPMHHOJOTHYECKHUM aIllapaToM B 00JacTH TOPHOTO JeNa;

e  MeToAamu 0e30macHOro oOpalleHus ¢ PyAHBIMU U XUMUYECKUMU MaTepUallaMu;

. 0a30BBIMU 3HAHUSAMH TIO 1[EI€BOMY HA3HAUYEHUIO PA3IMYHBIX BUJOB MHUHEPAILHOTO CHIPHS
Y TIPUMEHEHUIO €r0 B TIPOMBIITUICHHOCTH.

6. O01mast TpPy10eMKOCTh JUCHUIJIMHBI:

2 3a4yeTHbIC eaUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (5 cem.).

XuMHYeCKHE OCHOBBI IKOJIOTHMH

1. MecTo nucuunuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl

JucuumimHa «XUMHUYECKHE OCHOBBI 9KOJIOTUH» BXOJUT B BApHATUBHYIO 4yacTh Oyoka b1
«ductumuimHel (MOIYNN)» Kak o0s3arenpHas nuciuiummaa b1.B.07.

2. llenb ocBOCHUSI AMCUMIIIMHBI:

o dopMHpoBaHHE  TpEACTaBIECHUS 00  SKOJIOTMYECKUX  MpobsieMax  TI00alIbHOTO,
PErMOHAJIBHOTO U JIOKAJIIBHOTO 3HAYECHMUS;
. (dbopMupOBaHNE TOHUMaHUs OCHOBHBIX 3aKOHOMEpHOCTEN (YHKIIMOHUPOBaHUS OHMochepsl

Y TIPOTEKAIOLINX B HEM XUMUYECKUX ITPOLIECCOB, MECTA U POJIM B HEM YEJIOBEKA.

3. Kpartkoe coaep:xanue TUCUMILIHHBI
XUMHUECKUH SKOJIOTHYECKUN (akTop. XUMHUYECKHH COCTaB >KUBBIX OpPraHW3MOB. Murpauus
XUMHYECKHX AJIEMEHTOB B IMPHUPOJIHOM cpeie U UX MOCTYIUIEHUE B OpraHU3M 4YeJloBeKa XUMUs
atMocdepsl. [ToHaTHE 3KONTOrHMYecKOl XUMUY; LETH U 3a1aun npeamera. OO1iee npecTaBieHne
o reocepax 3emun. ['a30BbIl coCTaB, CTpOEHHWE U pAJUALMOHHBIA PEXUM aTMOC(hEpHI.
ConHeuHasi paavanusi U BepTUKalbHas CTPyKTypa artMocdepsl. TemmnepaTypHbId Npouisb.
O6mass tupkymsiiust  atMocepbl.  YCIIOBHS  YCTOWYMBOCTH. XHUMHYECKHE  IPOIIECCHI
B Tpomnocdepe, crpatochepe, me3ochepe u tepmochepe. MoHocdepa kak 3alIMTHBIN dKpaH
oT WoHHOro Y®-m3nyuenus. Xumus ruapochepsl OOmas XapakTepucTuka THAPOCHEPHI.

73



MupoBoii okean u okeaHochepa. OcHOBHbIE MOP(HOMETPUUECKHE XAPAKTEPUCTHKH OKEAHOB.
['maponornveckuii pexuM oxeaHocdepsl. OOmienyaHeTapHas poib TypOyJIEHTHOro oOMeHa
¢ atMocdepoil. XUMHYECKUH COCTaB OKEAaHUYECKOM BOJIBI (COJIEBOM COCTAB, pACTBOPEHHBIC Ia3bl,
OpraHMYECKOE BEUIECTBO, B3BECH). 3aKOHOMEPHOCTH MUIPAlUU XHMHUYECKHUX 3JIEMEHTOB
B rujapochepe. IlepBuyHoe U BTOpUYHOE 3arps3HEHHE MPUPOAHBIX BOZA. DBTpodupOBaHUE
BomoeéMoB. Xumwusi Jutochepbl CTpoeHUE M CPEOHUN XUMHUYECKUN COCTaB 3EMHOW KOPBI.
['eoxumuueckas cucreMaTruka 3yeMeHTOB. Kilapku OCHOBHBIX 35IeMEHTOB KOpbl. OCOOEHHOCTH
pacrpeleneHusl pacCesHHbIX 3JIEMEHTOB B 3€MHOM Kope. Munepanbl. [lonzemubie BOABI,
ux cocraB. [lnanerapHblii MOYBEHHBIN NMOKPOB. ['MoOanbHBIE (QYHKIMK MOYBEHHOTO MOKPOBA.
MecTHbili TeoxuMudeckuit GoH. XUMHUYECKHME peaklMd W MPOIEecchl B mo4Bax. buocdepa —
ocobas o6osouka maHeTsl. CoctaB 6mocdepsl. [Iponecco B 6uochepe. CymHocTh HoOChepHOU
KOHIICTILINH.
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

o CIOCOOHOCTh HMCIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYUHBIX JHCIUIUIMH B
npodeccronanproi aesteapbroctu (OITK-3);
o CIIOCOOHOCTh TPUMEHSATh OCHOBHBIC €CTCCTBEHHOHAyUYHBIC 3aKOHBI M 3aKOHOMEPHOCTH

pa3BUTHUS XUMUYECKOM HAYKH MPH aHAIHM3€ NOJTyueHHbIX pe3yibpraToB ([TK-4).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbprare 0CBOCHUS AUCLUIUIMHBI CTYICHT J0JI7KEeH:

3Hamy:

e mporiecchl 00pa30BaHuUs M MEPEHOCA 3arpsI3HEHUH B OKPYKaIOIIEH Cperie;
® B3aMMOOTHOUICHUS OPraHU3Ma U CPEebl;
® OCHOBHBIE BHJIbl 3arpA3HEHUSI OKpYXKAIOIEH cpesibl U BO3MOXKHOE MPEBPALCHNUE BEILECTB B
MIPUPOIHOM CpEJIE;
® TIOPS/IOK MPOBEACHUS HKOJOTHUECKOW IKCIEPTU3BI U CTPYKTYPY HKOJIOTHYECKOTO IacropTa
OPEIIpUATHSL.
ymembo:
® OIICHWBATh SKOJIOTUYECKYIO OMACHOCTH pabOTAIONINX TPEAPUSITHIA;
® [IPOTHO3UPOBATH MOBEJCHUE XUMHUECKUX 3arps3HEHUN B MPUPOIAHON Cpesie MOoJ BIUSHUEM
IIPUPOJHBIX U AHTPOIOT'€HHBIX (PaKTOPOB.
enademp:
e HaBbIKaMH pabOTBl CO CIOPAaBOYHBIMH  MaTe€pHajaMd O  TIPEACTbHO-IOMYCTHUMBIX
KOHIIGHTPALIUAX BEIIECTB;
e uHpOpMaLUel 0 XUMHUUECKOW aKTUBHOCTH OCHOBHBIX ()YHKLIMOHAIBHBIX TPYIII;
® HaBBIKAMU TUIAHUPOBAHMS PAOOTHI M OpPraHU3AIMH KOJUIEKTHBHOTO PEIICHHS 33 1.
6. O01mast TpPy10eMKOCTh JUCHUIJIMHBI:
3 3auerHble eauHuIbl (108 yacos).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4et (7 cem.).

Du3nyecKre METOIbl HCCIET0OBAHMUSA

1. MecTro aucuMiiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctunnuna «Du3udeckre METOIbI UCCIEAOBAHUS BXOJUT B BAPUATHBHYIO YacTh OJIOKa
b1 «uctummael (MoTy)In)» Kak o0s3arenpHas quciuiuimaa b1.8B.08.

2. llesb 0cBOEHMS TMCUUILIUHBI:

. yrayOneHne 3HaHUM W HaBBIKOB CTYACHTOB B o0OiacTé  (U3MYECKUX METOJIOB
WCCIIETIOBAHUS, O3HAKOMJICHHE C WX TEOPETUYECKMMHU OCHOBAMU U BO3MOXKHOCTSIMU
MIPAKTUYECKOTO UCITOIb30BAHUS.

3. Kparkoe cogep:xaHue TUCUMILIHHBI

Beenenue
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®dusndeckue MOJIETH aTOMOB M MOJIEKYJI. MeToasl onpeaeneHust Gu3ndeckux cBorcTB. Oomas
XapakTepucThuka U kimaccuukanus wmeronoB. CrekTpockonuyeckue, IUPpPaKLUOHHBIE,
3JIEKTPUYECKUE U MAarHUTHBIE METO/bl. DHEPIeTHUECKUE XaPAKTEPUCTUKH PA3IMYHBIX METOJ/IOB.
UyBCTBUTEIBHOCTH U pa3peliaronias CiocOOHOCTh METOAA. XapaKTEPUCTHUECKOE BPeMs METO/1A.
WHTerpanus METOI0B.

CnekTpockonus

Teopemuueckue 0CHOGbl CHEKMPOCKONRUYECKUX MEMOO08 UCC/1€008AHUA

[Tpupona 31eKTPOMarHUTHOTO U3IYUYEHMsI, pa3JIU4YHbIE TUIIBI €0 B3aUMOJEHCTBHS C BEILIECTBOM.
OcHOBHBIE XapaKTEPUCTUKU U3ITy4eHHs. OJEKTPOHHbIE, KojeOaTelbHble, BpalllaTeIbHbIe,
CIIMHOBBIE W SJEPHBIE IEPEXOJbl KaK pe3yJbTaT pa3jMYHbIX TUIIOB BHYTPUATOMHBIX WJIU
BHYTPUMOJIEKYJISIPHBIX B3aUMOJICUCTBUH, ONPEAESAIOIINX COOTBETCTBYIOILYIO CIEKTPAJIbHYIO
o0nactb. CHEKTpbl MCIyCKaHUs, IOIVIOUIEHUS M pacCesiHUs aTOMOB, MOHOB M MOJEKYJI.
Baxxneiiimne XxapakTepUCTUKHU CIEKTPAIbHBIX JHHUA. MOHOXpOMAaTU3alus U3TydyeHUs, OJIOK-
CXEMBI CIIEKTPOMETPOB, HX Kiaccu(ukanus. XapaKTepUCTUKU CIEKTPAJIbHBIX MPUOOPOB.
Kpurepuii Panest B orienke paspemaronieid cuiibl. Pa3inudnbpie TUIIBI CBETOQHIBTPOB, 00J1aCTH UX
IPUMEHEHHUS.

[IpueMHUKHN HU31y4eHUsl, OCHOBHBIE JOCTOMHCTBA M HEAOCTATKU. XapaKTEPUCTUUYECKAs] KpHUBas
dororamynbcun.  POTOMETpPUPOBAHME  CHEKTporpamM.  JlocToMHCTBAa U HEIOCTaTKH
dorornekTpuyeckux AeTeKTopoB. [loHATHE O mIymax, pa3nuyHble TUIBI IIYMOB. Perucrpanus
OTJICBHBIX (POTOHOB (CUET POTOHOB).

IIpoodnemut nonyyenusn u pecucmpayuu cneKmpoe

[lpuHtMnuanpHas CcXeMa CHEKTPOCKONMYECKHX W3MEpPeHHd B JI000H 00acTu crekTpa.
OCHOBHBIE Yy3I1bl CHEKTPAJIBbHON YCTAaHOBKH. MICTOUHUKH 3JIEKTPOMAarHUTHOTO U3Ty4EHHUS.
Memoowt konebamenvnou cnekmpockonuu. Hnughpaxpacuvie cnekmpol u KOMOUHAWUOHHOE
pacceanue ceema.

KBaHTOBOMEXaHMYECKUH MMOAX0]] K OMHCAHUIO KOJIeOATEIbHBIX CIEKTPOB. YPOBHHU SHEPTHH, HX
Knaccudukanus, (QyHIaMeHTaIbHble, OOCPTOHHBIE M COCTABHBIE YacTOThL. HTEHCHBHOCTH
noyioc KojebarenbHbIX crnekTpoB. [IpaBuna ordopa u uHTeHcHBHOCTh B MK mnormomenun
u B ciektpax KP.

Knaccuueckas 3a1aya o Kose0aHUSX MHOTOATOMHBIX MOJIEKYIL.

YacToThl U GOPMBI HOPMAIbHBIX KOJIEOAHUIN MOJIEKYII.

AHanan3 HOPMaJIbHBIX KOJ€OaHUN MOJIEKYJIbl IO SKCIEPUMEHTAIbHBIM JaHHBIM. CoIoCTaBlIeHNE
HK n KP cnexkTpoB u BBIBOJBI O CUMMETPUU MOJIEKYJIBI. XapaKTEPUCTUYHOCTb HOPMAJIbHBIX
koneOanuii. [lpumeHeHne MeETOJ0B KojeOaTeNbHON CIEKTPOCKONMU JJIi KaueCTBEHHOTO
U KOJMYECTBEHHOIO0 aHAIW30B M Jpyrue MpuMeHeHuss B Xumuu. CrnenupuuHocTh
Kosie0aTeNIbHBIX CHEKTpoB. McciaenoBaHusi NMHAMUYECKOW H30MEpPUH, PaBHOBECHUM, KUHETHKHU
peaKuuu.

Texuuka u wmeroguku MWK cnektpockonuu wu  cnektpockonuu KP. Amnmaparypa UK
CHEKTPOCKONUM,  IpOo3pauyHble  MaTepuanbl, MPUTOTOBIEHHE 0Opa3loB. Amnmaparypa
cnekrpockonuu KP, npenMyiiiecTBa j1a3epHbIX UCTOYHUKOB BO30YXKIEHUS.

Memoow INIeKMPOHHOU cnekmpockonuu. Cnexmpockonus 6 euoumoil
u ynompaguonemosoii oonacmu

OmuccuonHass Y@ CHEKTpPOCKONUS KaK METOJI HCCIECJOBAHMS [BYXaTOMHBIX MOJEKYII.
BeposTtHOoCTH mepexofoB MexAy 3JIEKTPOHHO-KOJIe0aTebHO-BpallaTeIbHBIMU COCTOSIHUSMU.
AOGCOpOIIOHHAsT CHEKTPOCKOMUS B BUAMMOM M Y@ o0macTaX Kak METOJ HCCIEeIOBAHUS
AIIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYJ. XapaKTePUCTHKU AJIEKTPOHHBIX COCTOSHUMN
MHOT'OQTOMHBIX MOJIEKYJI: SHEpPIHsi, BOJHOBbIE (YHKLUUHU, MYJIbTUIIETHOCTh, BpPeMs >KHU3HH.
CuMmmMeTpusi U HOMEHKJIATypa OJJIEKTPOHHBIX cocTossHuM. Kiaccudukanus u oTHeceHue
AIIEKTPOHHBIX TEPeX0/10B. MIHTEHCHMBHOCTH IOJIOC pa3iIMuYHBIX mHepexoaoB. llpaBuma otbopa
Y HapyIlleHus 3arpeTa.

[IpuMeHEHNE DNIEKTPOHHBIX CHEKTPOB  IOIJIOLIEHMS B  KAYECTBEHHOM, CTPYKTYPHOM
U KOJMYeCcTBEHHOM aHanu3ax. O cnenu@uke 3JIeKTPOHHBIX CHEKTPOB MOTJIOLIECHUS PAa3IUYHBIX
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KjaccoB coeAuHeHui. CHEeKTpbl COMPSIKEHHBIX CHUCTEM M TMPOCTPAaHCTBEHHbIE 3D eKTs
B DJIEKTPOHHBIX CHEKTpaxX MOTJIOMEHHs. TeXHIKa CIIEeKTPOCKONHUY B BUAUMON U YD 00nacTsx.
Penmeenosckue memoowt uccied06anus
[Ipupona pEHTreHOBCKUX CIEKTPOB. B3anMOCBSA3b PEHTIE€HOBCKMX CHEKTPOB IOIVIOIIEHUS
U XapaKTEePUCTUYECKUX CIIEKTPOB HMCIycKaHus. 3akoH Mo3mu. Knaccudukaius peHTTeHOBCKHX
METO/I0B aHaJIn3a. AHanus 1o IIEPBUYHOMY  PEHTI€HOBCKOMY U3JIyYEHUIO
(PEHTr€eHOOMHCCUOHHBIN).  AHamuM3 1O  BTOPUYHOMY  PEHTI€HOBCKOMY  H3JIYYEHHUIO
(pentrenoduryopecieHTHbIN). 3akoH bparra-Bynbsda. PenTtrenoabcopOIMOHHBIN — aHAHU3.
[Tpupona kpuTHYeCKUX KpaeB HoriomieHus. PeHTreHoBckas (OTOIIEKTPOHHAS CHEKTPOCKOMUS
(37EKTpOHHAsl CIEKTpocKomMsl Ay Xumudeckoro aHanmmza — OCXA). Merog DCXA kak
HEIOCPEICTBEHHBIM 3KCIEPUMEHTAIbHBIA METOJ W3MEPEHUS! BEJIUYMHBI SHEPIrUU XUMUYECKOU
cBsa3u. Boamoxnoctn DCXA 1151 aHann3a IOBEPXHOCTEH.
Memoowt macc-cnekmpomempuu
MeToapl HOHU3AIUH: SJICKTPOHHBIN yaap, POTOMOHM3ALNS, HIEKTPOCTATUIECKOE HEOHOPOIHOE
nosie, xumuueckas wuoHuzauus. KomOunupoBanHble MeTonbl. HOHHBII TOK U ceueHue
noHuzanuu. [loTeHuuanel nosBIeHUS HOHOB. JluccouuaTtuBHAas HMOHU3aLUA. TUIBI HMOHOB
B MacC-CIIEKTPOMETpax.
[IpuHiunuaneHas cxema Macc-crektpomerpa [emmncrepa. ®okycupyroniee JI€MCTBUE
OJIHOPOJHOTO TMOMEPEYHOT0 MArHUTHOTO MOJIA. DIeKTpocTatudeckas (okycupoBka. J[BoitHas
¢doxycupoBka. Pazpemaromas cuna macc-criekrpomerpa. Monnslii uctounuk. CucreMa Harycka.
MonekynsapHoe TedueHue rasa. Bpems mposneTHblil macc-cektpomeTp. KBagpymnonbHblid mMacc-
cnexkrpoMeTp. CeKTpOMETp HOHLUKIOTPOHHOIO PE30HAHCA.
[Ipumenenue Macc-cniekTpomeTpuu. Wpentudukanms BemectBa. Koppenauus Mexay
MOJIEKYJISIPHOM CTPYKTYPOW U Macc-ClIeKTpaMH.
Pe3oHaHCHBIC METOABI HCCICAOBAHUS OPraHUYECKHX COeIMHEHHU I
@u3nyecKkue OCHOBBI SIBJICHUS $JIEPHOIO MAarHUTHOIO pe3oHaHca. CHATUE BBIPOXKIEHUS
CIIMHOBBIX COCTOSIHUM B IIOCTOSHHOM MArHUTHOM IIOJIe. YCJIOBHE SIIGPHOIO MAarHUTHOTO
pe3oHaHca. 3acelIeHHOCTb YPOBHEM DSHEPrUM, HACBIIIEHUE, PpEJaKCAllMOHHbIE IPOLECCHI
Y IIMPUHA CUTHAJIA. XMMHWYECKUM CIBUT M CIMH-CIIMHOBOE paclleIlieHue B crekrpax SMP.
OTHOCHUTEIBHBI XMMHMUYECKUN CIBUT, €ro OMNpeesieHue U HCMNojb30oBaHHE B XUMHUU. CHuH-
CIIMHOBOE B3aUMOJCHCTBUE SAEp, €ro MpUPOAd, YHUCIO KOMIOHEHT MYJIBTHUILIETOB,
pacrpenelieHue HWHTEHCHBHOCTH, IpaBuio cymMm. [Ipumenenue cnektpoB SAMP B xummum.
TexHuka U MeTonuka 3kcniepuMeHTa. CTpYKTYpHBIN aHaian3. XUMHUYECKas MOJISIpU3ALUS SAep.
brok-cxema cnektpometpa AMP, Tunsl ciekTpoMeTpoB. XapakTep 00pas3ios.
[TpUHIMIBI CHEKTPOCKOMMH 3JEKTPOHHOTO MAapaMarHUTHOIO (CIMHOBOIO) pe30HaHca. Y ClIoBUe
OIIP. g-®aktop u ero 3HaueHwe. CBepxToHKOEe pacmiersienne curHana OIIP  mpu
B3aMMOJCHCTBUM C OJHUM W HECKOJBKUMH sApaMh. YHCIO KOMIIOHEHT MYJIbTHIUIETA,
pacnpenenenne uHteHcuBHOCTH. Koncranta CTC. Tonkoe pacmieruienue. lllupuna nuHMiA.
[Ipunoxenne wmeroga OIIP B xumumn. HM3yueHne MexaHU3MOB XHMMHUYECKUX pPEAKIUH.
XuMuyeckasi MoJyigpu3anus d3JeKTpoHOB. OnpeneneHrne CBOOOJHBIX paJMKalloB U JIPYIHX
IapaMarHUTHBIX LIEHTPOB. Mcronp30BaHne CIMHOBBIX METOK. biok-cxema crnekrpomerpa OIIP,
0COOEHHOCTH SKCIIEPUMEHTA, TOCTOMHCTBA M OTPaHUYEHHUS METO/1a.
Tepmoananumuueckue memoovl aHAIU3A
O0630p OCHOBHBIX METO/IOB TEPMHUECKOI0 aHaJIN3a, MPUHIUIEI padoTel npudopos [TA, TT'A,
JICK. O030p OCHOBHBIX (DAaKTOpPOB BIHSIOUIMX Ha pe3yabTaThl TEPMOAHATUTUYECKOTO
uccienoBanus. TemnepaTypHoe IMoJie TEPMOMHEPTHOTO BEIIECTBA B YCIOBUSX IKCIEPHUMEHTA.
OO6nactu NpUMEHEHUs! TEPMOAHATTUTUUECKUX UCCIIEIOBaHUNA: TEPMOMETPUS, SHTAIBITUOMETPUS,
KMHETHKA FeTepOTreHHBIX MPOIECCOB, aHAJIN3 YUCTOTHI BEILIECTB.
OO030p OCHOBHBIX METOJIOB HCCIEIOBaHUS MEXaHHUYECKUX CBOWMCTB, MPHHLMUIBI PabOTHI
npubopoB Instron. O630p OCHOBHBIX (DaKTOPOB, BIMSIIOMIMX Ha PE3yJIbTAaThl UCCIIETOBaHUS.
Ob6nacTu NpUMEHEHHSI.

4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
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o CIOCOOHOCTh ~ HCHOJB30BAaTh  TOJYYEHHBIE  3HAHHUA  TEOPETHUECKUX  OCHOB
(yHIaMEHTATBHBIX Pa3/Ie]IOB XUMHH TIPH PEeLICHUH mpodeccuoHanbHbix 3ana4d (OITK-1);

. BlaJcHHE 0a30BbIMM HABBIKAMU HCIIOJIB30BAaHUS COBPEMEHHOW ammaparypel MpH
IpOBEICHUH HaydHbIX nccienoBanuii (ITK-2).
5. IlnanupyemMble pe3yJbTaThl 00y4eHHU s
B pe3ynbraTe 0CBOGHUS TUCLMITIIMHBI CTYEHT HOJIZKEH:

3HamMy:

. TEOPETUYECKHE OCHOBBI ~ MacC-CIEKTPOMETPUUECKHUX, TEPMUYECKUX U  CIEKTpO-
CKOIIMYECKHX METOJIOB MCCIIEI0BAHUS;

o anmaparypHoe opOpMIICHHE N3YUYEHHBIX METOOB;

ymembp:

e  palMOHAIBHO BbHIOMpPATh (U3MYECKUE METOAbl MCCIENOBaHUA CTPOEHMS BElIECTBa
JUIs PEeLIeHUs IOCTaBJIEHHOU 3a1a4H;

o MHTEPIPETUPOBATH IIOJIYUEHHBIE PE3YJIbTAThI;

° paboTaTh CO CIpaBOYHBIM MaTepuaiaMm, arjiacaMu, 0a3aMH JaHHBIX CIEKTPOB Pa3TMYHBIX
COCIUHEHUH,

é1a0ems:

° METO/I0JI0THEH BBIOOpA METOI0B aHAJIM3a, HABBIKAMHU UX MPUMCHCHUS;

° METPOJIOTUUECKMMHU OCHOBAMH aHAJIN3a.

6. O01mast TpPyA0eMKOCTh JUCHUIJIMHBI:

5 3auernbix equnul (180 gacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTecTanus — 3k3ameH (6 ceMm.).

Konuenuus 3710poBoro oopasa >kM3HM U IMJIAHUPOBAHNE CEMbH

1. MecTo nucuMnJIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl
Jucuummna «KoHuenuus 310poBoro oopasa KM3HU U NJAHHPOBAHHME CEMbM» BXOJIUT
B BapHaTUBHYIO0 4acTb Osioka bl «Jlucuunmuusl (MOIynan)» Kak oOsi3aTellbHas AUCLMILIAHA
b1.B.09.
2. leab ocBoeHUsI AMCUMIIIMHBI:
o NOBBILIEHHE  WH(OPMUPOBAHHOCTH IO  BOIpOCaM  3J0pOBOro  oOpa3a  *KHU3HH,
(dbopMHpOBaHUE y CTYJIEHTOB OTBETCTBEHHOI'O OTHOLLIEHMS K 3[JOPOBBIO U HAaBBIKOB pabOThHI
1o GOpMHUPOBAHUIO 37J0POBOTO 00pa3a KU3HH.
3. Kparkoe conep:kanue JTHCHUTIHHBI
Beenenue
Onpenenenne mnoHATHA "370poBbIM 00pa3 »xu3Hu". Baneosnorus. OmnpeneneHue MNOHATHHA
"3nopoBre" u "Bonesnp". OCHOBHBIE COCTaBIISIIONINE 3I0POBOTO 00pasa xu3Hu. ColuaabHbIe
OCHOBBI 37I0POBOr0 00pa3a KU3HHU.
IIcuxosioruyeckoe 310poBbe
CBsI3b ICUXUYECKOTO U (pu3HuecKoro 3/10poBbs. CTpecc U MCUXO0JIOTHYECKoe 3/10poBbe. BiansHue
peKiaMbl Ha TICUXOJIOTMYECKOE 3/J0pOBbe. BiMsHHE 3IIEMEHTOB COBPEMEHHON KYJIbTYpPhI
(My3BIKH, TUTEPATYPHI U T.J.) Ha IICUXOJOrHYECcKOe 310poBbe. OCOOEHHOCTH MCUXOJIOTHYECKOTO
3I0pOBbsl JIeTe U MmoApocTKoB. Ponb cemMbu B (OPMUPOBAHUU TMCUXOJIOTHUECKOTO 3/I0POBBS.
[Tpo6aembl ICUXO0IOrMYECKO alalTalliu A€TeH U3 HEMOJIHOIICHHBIX CeMeH.
IIpopuiaakTnueckass MeAUIIUHA
Onpenenenue MOHATUS «IIpodUIaKTHUECKasT MEIUIIMHA». 3aTpaThl CUCTEMBbI 3paBOOXPAHEHUS
Ha MNpoQUIAKTUKY M JieYeHHEe Haubojee pacnpocTpaHeHHbIX 3a0osieBaHui. [IpuHIUMBI
npodmiaktuku. Buasl npopunaktuku. [IpUBUBKM Kak OJMH M3 METOJIOB MPOQHIAKTUKU psija
COLIMAJIbHO-3HAYUMBIX 3a00eBaHuil. [[puBUBKY: 32 U MPOTHUB.
CaHuTapHO-3MMIeMHOI0THYCCKHE MEPONIPUATHS M NPOPHIAKTHKA
Okojyorusi U 370poBBIA 00pa3 xku3HU. OrnpeneneHue MNOHATUSA <«AKosorus». [Ipupoansie
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U TEXHOT€HHBbIE (aKTOpPBI, BIUSIONIME Ha KoyIoruio. KpynHeiye npupoaHble ¥ TEXHOT€HHbIE
katacTpo(dbl ¥ ux nocieactBuss. CocTossHEE BO3IyXa M 30POBbE yelloBeKa. Bo3myx KpymHBIX
roponoB. Hopmartusbl, HX 1OCTOMHCTBA U HenocTaTKu. COCTOSIHUE BOJBI U 370POBbE YEIIOBEKA.
TexHoreHHoe 3arps3HeHHe BojoeMoB. HopmaTuBbl, X JOCTOMHCTBA M HeAOCTaTKU. OCHOBBI
palMOHAIBHOIO HCIOJB30BaHUs BOAHBIX pecypcoB. COCTOSHHME MOYBBI M 340POBbE YEIIOBEKA.
TexHoreHHoe 3arpsi3HeHne nouB. HopMaTHBBL, X TOCTOMHCTBA U HEJOCTAaTKU. VcTolenue nous
Y IIyTU IIPEOJOJIEHUS UX UCTOLIEHUSA. IHTEHCUBHBIN U SKCTEHCUBHBIN ITyTH Pa3BUTHS CEJILCKOTO
XO351CTBA.

IIuTanue v 310pOBBIIi 00Pa3 JKU3HU

[TuTanue Kak OJHA U3 COCTABISIONIMX 30POBOTO 00paza »u3Hu. HeoOX0MMOCTh MOCTYIUICHUS
0€NIKOB, )KUPOB U YIJIEBOJOB JUIsl 3J0POBOr0 00Opa3a >KM3HU. BUTaMMHBI M MHKpPO3JIEMEHTHI,
UX 3HAUeHHWE s 370pOBOTO oOpa3a >KM3HU. TeppUTOpuu, SHIEMHYHBIE 10 AehUIUTY
MHUKpOdJieMeHTOB. ColManabHOE 3HAaYeHHWE HENOJHOLEHHOro mnutaHus. IIpodumnakruyeckoe
NpPUMEHEHHE BUTAMHHOB M MHKDPOXJIEMEHTOB: 32 U HPOTHUB. buosiornyeckn akTUBHBIE JOOABKU
K IUILE, UX MECTO B IPOPHUIAKTUKE U TEPAITUHU.

dwusnueckas KyJbTypa u 3J0pOBbI 00pa3 )KU3HU. 3aHATHS (PU3NIECKON KYIbTYPOH KaK OJlHA U3
OCHOB 37I0pOBOr0 00pa3a >KU3HU. YTPEHHsA 3apsi/iKa KaK OUH U3 BUJOB (PU3HUYECKON KYIbTYpHI.
CKONbKO HY)KHO (PU3MYECKUX YIpa)kHEHUH B JeHb? [IpuHIMIBI MHAMBUIYaJbHOTO I0AOOpa
¢u3nueckoil akTuBHOCTU. ['MMoAMHAMUS Kak OAMH U3 (AKTOPOB PUCKA Pa3BUTUS Pa3IMUHBIX
3aboneBannii. IlpodeccnoHanbHbI cOPT W 340pOBBIA 00pa3 xu3HU. I[IpodeccronanbHbIe
3a00J1eBaHUs CIIOPTCMEHOB.

Bpeanbie npuBBIYKH M 310POBbIii 00pa3 »KU3HH

Kypenue: nokaszanusle (akrtopel pucka. CoumanbHoe 3HaueHHe KypeHus. Pekiama Tabaka:
3a U OPOTHUB. 3aTpaThl CUCTEMBI 3PABOOXPAHEHMS] HAa KYpPUJIbIIMKOB. AJIKOTOJb: JOKa3aHHbIE
daxTopsl pucka. [Ipodunakruueckas 3¢ ¢ekTuBHOCTH ankoros: Mudsl U npasaa. ConuaabHOe
3HaueHue ankoroyusma. Pexnama ankorons. IIuBo kak ucToyHMK ankoroiid. [{omonHutenbHbIE
npoOeMbl, CBsI3aHHBIE C YNOTPEOJIEHHMEM allKoroJisd. 3aTpaTbl CHUCTEMBl 3ApaBOOXPAHEHUs
Ha aJKOroJMKoB. HapkoTWKHM: omnpeneneHue TMOHATUS, OCHOBHbIE BHAbL. — Paznnuus
3aKOHOJIATeNIbCTBA ~ Pa3HBIX CTpaH IO OTHOIIEHMIO K HapKoTUKaM. 3abosieBaHus,
aCCOLIMHMPOBAHHBIE C YNOTpeOIeHNEM HapKOTHKOB. [Icuxonoruueckoe OTHOILIEHHE MOJPOCTKOB
K HapkoTHkaMm. [IporpamMmsl 1o NpeRynpexACHHUIO PacIpOCTPAHEHUS HApKOMAaHHUU. 3aTpaThbl
CUCTEMBI 3[JpaBOOXPaHEHMs] HA HAPKOMAHOB.

IlnanupoBanue ceMbHu

Hemorpaduueckas cutryanuss B CcTpaHe M Mupe. Ponb niuaHupoBaHUS CeMbU B W3MEHEHUU
nemorpaduueckoi cutyaruu. KoHTpanenuus Kak OAMH W3 METOJIOB IUIAHMPOBAHUS CEMBH.
Buner xontpaneniuu. OcoOEHHOCTH KOHTpAUEHIUMM Yy pPa3IMUHBIX BO3PACTHBIX KaTeropui
HaceJeHHusa. OTHYECKOe OTHOULIeHHWe K KoHTpauenuuu. KonTpanemnuus, abopT win pojsl?
KoHnTakTHas KOHTparenuus Kak MeToJl MpOpUIAKTUKY Mepeiadn 3a00JIeBaHUM, TepeAAIOIINXCs
nosnoBbiM mmyteM (3IIIIIT). Conmansroe 3nauenue 3IIIIIT. I'pynmsl pucka no 3apaxenuto 31T
3IIIIT n O6ecrmonue. 3arpaTbl CUCTEMBI 3ApaBOOXpaHEHUs Ha JedeHue OonbHbIX 3IIIIIL
3akoHogarenscTBo PD o 3ITIIII.

ConunanbHas ajanTauus MHBAJIUI0B

Omnpenenenue TMOHATUS «HUHBATMI». Bunel wuHBamuanoctu. IlpodunakTiuka BpoxkKIEHHON
WHBAJIMIHOCTH. PaHHSAS JAWMAarHOCTHKA BPOXKIEHHBIX AaHOMAIMA ®  ypoAcTB. AOOpT
0 MEIUIIMHCKUM TOKa3aHusAM: 3a U npoTuB. [Ipodunaktuka npuoOpeTeHHONH MHBAIUIHOCTH.
Oxpana Ttpyna. Canurtapuble TpeOoBaHMS K pabounM mectaM. Bpennwie ycnoBus Tpyna.
3arparhl CUCTEMBI 3JPaBOOXPAaHEHHS HA MPOMUIAKTUKY U JIedeHne HHBAIUAHOCTH. ColranbHoe
3HaYeHHe WHBAIUAHOCTU. IOpuanyeckoe mnojoxxkeHue HHBaNUAOB. ColMaibHas H30JALIUS
MHBAJIUIOB: OCOOCHHOCTH MPOKUBAHMS, IEpeMEIIeHus, pa0oThl. AanTanus UHBAJIUIOB — MyTh
BKJIFOUEHUS UX B KU3Hb OOIIECTBA U COKPALIEHUS 3aTPaT CUCTEMBI 3[JpaBOOXPaHEHHUS.

I'urnena v 310poBbIii 00pa3 KU3HH

['uruena xak o/iHa U3 COCTaBJISAIOUINX 3/I0pPOBOro 00pa3a »Ku3HU. Buasl rurnensl. OcoOeHHOCTH

78



OTHOILEHMs MOAPOCTKOB K JIMYHOW TMrueHe. Pojib cCHUCTEMbl BOCHHMTAaHUS B HEJOCTATOYHOM
3HaHUU HEOOXOIAMMOCTH JIMYHOM rurueHsl. IIpocBeTutenbckas paboTa Kak METOJ NMPUYUYECHHUs
K JIMYHOMN TUTHEHE.
BuOpauus. Axycruueckue BozzaedctBus. Ilbuib.  Jleryune skuakoctu. OpraHuueckue
pactBoputenu. Kucnorel. Tsokensle Meramibl.  Aueprensl.  IIpuHOunsl  yMeHbLICHMS
NOCTYIUIGHUSI THUIM B OpPraHM3M. BeHTWwmsimuu u TArd. Tunbsl BeHTWIALMU. TpeOGoBaHUs
K cucremMaMm BeHTWIAUMM. Pecrimparopbl. OCHOBHBIE aHTHIOTHI IIPU OTPABICHUSX JIETYYHMMHU
KUAKOCTIAMM, KHUCIOTAMHU, TSDKENbIMU MeTaiamu. llepBas momouis Npu 0orax JETy4UMU
KHUJIKOCTSIMU U KUCIIOTAMH.

4. Komnerennuu, popmupyemsblie B pe3yJibTaTe 0CBOCHUS M CUMIIIMHBI:
. CIIOCOOHOCTBIO HMCIOJIb30BaTh MPUEMBI NEPBOM MOMOILIM, METOABI 3AIIUTHI B YCIOBUAX

upe3BbluaiiHbIX curyanuii (OK-9).

5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI

B pe3ynbrare ocBOE€HUS IUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamp:

o BIIUSTHUE CpeIbl OOMTaHUS HA 3I0POBbE YETIOBEKA;

o orpezieNieHue TMOHATUH «310POBbE», «3I0POBBIA 00pa3 KUIHNY, «IIJIAHUPOBAHUE CEMbH

o yU€HHUE O 3I0pOBOM 00pase KU3HU

o B3aMMOJICICTBHE OpraHu3Ma 4YeloBeKa M BHEIIHEW cpeabl; 3aboieBaHUs, CBS3aHHBIC
C HG6HaFOHpI/I$[THI)IM BO3I[CﬁCTBPICM KIIMMAaTHUYCCKUX U COIINAJIbHBIX q)aKTOPOB;

o OCOOEHHOCTH >KEHCKOTO M MY)KCKOTO OpraHM3Ma B pa3HbIe BO3PACTHBIE MEPUOJBL;
3a00JieBaHus, TIEPEIArOINECcs MOJIOBBIM ITYTEM U UX MPOPHUIAKTUKY;

o 3HaYeHHE TUTHEHBI B 3JI0POBOM 00pa3e KU3HH;

. OCHOBBI MHKPOOMOJIOTUH, HWH(PEKIMOHHOTO U  SMUIEMHUOJIOTHYECKOTO IPOIIECCOB,
UMMYHHTETA, CIIOCOOBI 3aIIUTHI OT MATOT€HHBIX MUKPOOPTaHU3MOB;

o OCOOCHHOCTH OKa3aHUs MEPBOW MOMOIIY U MPOBEACHUS PEaHUMAIIMOHHBIX MEPOTPUATUN
MOoCTpagaBIIMM B PA3JIMYHBIX CUTYyallUAX,

ymembp:

. 000CHOBATh POJIb U 3HAYCHHE PAI[MOHATILHOTO MUTAHUS;

o pacKpbIBaTh POJIb 3aKaTUBaHUS, 3aHATHH (PU3NUECKON KyIbTypOil Ha 310pPOBbE;

. JIaTh ONpEeIETICHUE TOHATHIO «IICUXHUYECKOE, COLIMAIIBHOE 310POBBEY;

. PaCKpBITh 3HAYEHUE BPEAHBIX TPUBBIUEK, OMACHBIX VIS 3I0POBbS;

. XapaKTepU30BaTh OCHOBHBIE BUbl KOHTPALIECIITUBOB;

enademp:

o HaBbIKaMU MPOGUITAKTHKY 3a000eBaHui 1 popMupoBaHUS 370pOBOr0 00pa3a KU3HHU;

o HaBBIKAMM OKa3aHMsI EPBOM MEIULIMHCKOMN ITOMOIIH.

6. O01mast TPy10eMKOCTh JUCIHUNJIMHBI:

2 3aueTHbIe eAnHUIIBI (72 yaca).

7. @opmMa KOHTPOJIA:

[TpomexyTounas arrectanus — 3a4et (1 cem.).

BBenenue B Kypc o0meid XuMum

1. MecTo tucuMnJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/JbHOH NPOrpaMMbl
Jucnunnuna «BBenenue B Kypc o0Ieil XuMUu» BXOJIUT B BapUaTUBHYIO YacTh Oyioka b1
«ducrumumael (MoxynH)» Kak obs3arensHas aucuurnHa b1.B.10.
2. lei4 0OCBOEHHUSA JUCHUILIUHBI:
. 3aKperyieHNe TEOPETUYECKUX 3HAHUM, TOJTyYEHHBIX B Kypce XUMHUH 00111e00pa3oBaTeIbHOMN
IKOJIBI;
o 0000IIeHne M cucTeMaTH3alus 3HAHWM CTYAEHTOB IO XUMHMHU U TNPHOOpETEHHE HMHU
HEO0OXOUMOT0 MHUHUMYyMa XMMHMUYECKHUX 3HAHMHA JJi1 YCBOEHHS MarepHuajla OCHOBHBIX
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XUMUYECKHUX TUCIUILUINH 1o yuyeOHoMy Tutany Hanpasiienus 04.03.01 Xumus — «BBegenue
B (hu3muecKkyro XxuMuio» u «Heopranmdeckast XuMus»;
. ¢dbopMHupoBaHHE Y CTYACHTOB MpPEICTAaBICHHUA OO0 OCHOBHBIX METOJIMKAaX M crocolax
pELIEHNS] HECTAHIAPTHBIX PACUETHBIX 3a1a4.
3. Kpartkoe cogep:xaHue TUCHUILIHHBI
OcHOBHBIC TIOHSTHS M 3aKOHBI XUMHU. ATOM, MOJIEKyna. XuMudeckas (GopMmylia BellecTBa
SMIIUPHUYECKas, MOJeKylspHasi, rpaduueckas). Ilonsarue «Momby, «MOJSIpHAs Maccay,
«OTHOCUTEJbHAs aTOMHAs U MOJIEKYJIIpHAs Macca»
Knaccudukanus wneopranuueckux BemecTB. I[Ipocteie u cioxsble BemecTtBa. OKCHUIBIL:
coyieoOpa3ymoIIrue U HecoJieoOpa3yroIire, KUCIOTHBIC, OCHOBHBIC M aM(OTepHbIe. XUMUYECKHE
CBOMCTBa OKCHUIIOB. [ 'MIOPOKCHUIBI: KHUCIOTBHI, OCHOBaHUS U aMQOTEepHbIE T'HAPOKCUIBI.
XVUMHUYECKUE CBOMCTBA KHUCIIOT, OCHOBaHUH, aM(DOTEpHBIX OKCHIOB. CONH: KHCIbIC, OCHOBHBIC,
cpenHue. XMMHUUYECKHE CBOMCTBA coJiel. ['eHeTnueckas CBsi3b MEXKYy KJIACCaMHU HEOPTaHUYECKUX
COCIMHECHU.
Teopus crpoenus aroma. Ilepuoanueckuii 3akoH u [lepuonnueckas cucrema 331€MEHTOB. ATOM
— cnoxHag vactuna. IIpoToHbI, HEUTPOHBI, 31eKTpoHbl. M3o0tomnbl. Ilepuogmyecknii 3akoH
u [lepuoanueckas cucrema xumudeckux snemeHToB .M. MenneneeBa. DJIeKTpOHHOE CTPOCHHE
aroma. KBanrosble uncna. [Ipuanun [laynu. [Ipasuno I'ynna. [IpuHIMn HanMeHbIIeW SHEPTUH
KneukoBckoro. 3amonHeHHe 3JIEKTPOHHBIX 000s104eK aToMOB. OIleHKa CBONCTB XHMHUYECKUX
3JIEMEHTOB C TOYKM 3pPEHUsI CTPOEHHUS aTOMOB U MOJIOKeHUS ux B llepuogmueckoil cucreme
AJIEMEHTOB. DJIEKTPOOTPHULIATEIbHOCTh, DJHEPIUs HOHMU3ALUH, CPOJCTBO K 3JEKTPOHY.
MeTamMyHOCTh U HEMETAIUNIMYHOCTb.
XuMHYecKasi CBsI3b, CTPOCHUE BEIIECTBA. THUNBI XMMHUYECKOW CBs3U. KoBajeHTHasl CBS3b:
NoJIsIpHas U HemossipHas. MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIN U JOHOPHO-
akuenTtopHbii. MoHHasg cBsa3bp. Meramumueckas CBs3b. BomoponHas cBs3b. G- M T- CBA3b.
Kpatusie cBs3u. [ubpuamszanms cBsazeil. ['eomerpuueckas ¢opma wmonekyn. Teopus
AIIEKTPOJINTUYECKON JTUCCOLUALMU. DIEKTPOJIUTHI U HEANEKTPOIUTHI. MOJIEKYIISIpHbIE U HOHHBIE
YPaBHEHUSI XUMUYECKUX PEAKIUH.
OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. lloHsaTue «creneHs oxucieHus». IlocTosHHAs
U TEepEMEHHasl CTENeHb OKUCIEHUs. OKUCIUTENM M BOCCTAHOBHUTENU. THIBI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKkuuii: MEKMOJIEKYIISIPHBIE, BHYTPUMOJIEKYJISIPHBIE,
mucrnponopionupoBanus. CrocoObl  paccTaHOBKM — KOX(P(GUIIMEHTOB B  OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUAX: METOJl AJIEKTPOHHOIO OajaHca, METOJl HOHHO-3JIEKTPOHHOTO
Oananca (Meron nonypeakuwuii) [ToBenenne okucnuTenel 1 BOCCTAaHOBUTENEH B pa3HBIX CpEIax.
4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHH S JUCHUNINHBI:
. CIIOCOOHOCTh HCIIOJIb30BaTh MIOJTy4E€HHBIE 3HaHUSA TEOPETUYECKUX OCHOB
GyHIaMEHTATBHBIX Pa3/Ie0B XUMHUH NIPH pelieHnH npodeccnonansHbix 3amau (OITK-1);
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pesynbTaTe 0CBOCHMS AUCLUUIUIMHBI CTYAEHT A0JIKEH:

3HamMb:

L OCHOBHBIC TCOPECTUUCCKHUE MTOJIOKCHUA U ITIOHATUSA O6H.[6171 XHUMHUH,

L] CYITHOCTb XHUMHYECKUX BSaHMOJIefICTBHfI MCXKIY HCOPraHM4€CKMMH BCUICCTBAMU,
3aKOHOMEPHOCTH MPOTEKAHMUS XUMUUYECKUX PEAKLIMIL;

° TEHETHYECKYIO CBSA3b MEXK/Y KJIacCaMU HEOPraHUYECKUX COECIUHEHHUI;

ymembw:

L] IMPHUMEHATE OCHOBHBIC ITOJIOKCHUA U ITIOHATUSA 0611_[6171 XUMUHU,

° YCTAaHABJIMBATh NPUYMHHO-CIEACTBEHHBIE CBA3W MEXKAY CTPOCHHEM BEIIECTBA U €r0
CBOMCTBaMH;

L] PaCKpbIBATH OCHOBHBLIC XHUMHWYCCKHUC 3aKOHBI W IIOJIOKCHHA C TOYKH 3pCHUA TCOPUU
CTPOEHUs BELIECTBA, ATOMHO-MOJIEKYJISIPHOTO YYEHUs, TEOPUHM IIICKTPOJIUTHUYECKOU
JTMCCOITUAITHMN;
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o MPUMEHITh (OPMYNBI TPU BBIYUCICHUH OCHOBHBIX XUMHYECKHX BEIIMYMH, pEIIaTh
OCHOBHBIE THUIIBI 32/14;

enademp:

o HAaBbIKAMHU OIMCAaHUS CBOWCTB BEIIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIMX
u3 Ilepuoanyeckoro 3axkoHa u [leproauyeckoil CUCTEMBI AJIEMEHTOB;

o METOJIMKOW DEIICHUS] XUMHUYECKUX PACUYCTHBIX 3aJlad C IMOMOIIBI0 H3BECTHBIX (POpPMYI
Y YpaBHEHMUI;

o METOJIMKON PeLICHUS] HECTaHIAPTHBIX XUMHUECKUX PACUETHBIX 3a]1a4.
6. O01ast TPy10eMKOCTh JUCIHUNJINHBI:
7 3agetHas equnuia (252 Jaca).
7. ®opMa KOHTPOJIA:
[TpomesxyTouHast aTTectaius — 3a4detsl (1, 2 cem.).

XuMus MPUPOJAHBIX COCAUHEHUN

1. MecTo nucuMIiuHbI (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctuummna «XuMuUst IPUPOIHBIX COSTMHEHUID BXOAUT B BapUaTHBHYIO 4acTh Oioka b1
«ductunnunel (Moxynu)» kak oOs3arensHas aucuuminHa b1.B.11.

2. lenb ocBoOeHUsI AMCUMIIIMHBI:

. (dopMupOBaHKE 3HAHUI O 3aKOHOMEPHOCTSAX XMMHUYECKOTO MOBEJEHHSI OCHOBHBIX KJIACCOB
IPUPOJHBIX OPraHUYECKUX COCIMHEHUH BO B3aMMOCBA3M C HMX CTPOCHUEM JUId
MCIIOJIb30BaHUs ATUX 3HaHUM B KAYECTBE OCHOBBI JIJISl U3YUEHUS IIPOLIECCOB, IPOTEKAIOIINX
B )KMBOM OpraHU3Me.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

OcHOBHBIE 3aJ]aud XMMHUHM NPUPOAHBIX coeauHeHuil. Knaccudukaums u cucremaruzanus

IPUPOJHBIX COEAUHEHUH. MecTo XUMHUM NPUPOJIHBIX COCTUHEHUM Cpelu APYTruX IUCLUIUIMH.

[IpenenvHble anmudaTuyeckue YIrIEeBOAOPOJAbI, NYTH HMX CHHTe3a M (YHKIMH B SKHUBBIX

opranusmax. HenpenenpHble yriueBoAOpOAbl, STWIEH W €ro pojb B JKU3HU PACTCHUM.

ALIETUIIEHOBBIE W QJJICHOBBIE  coeAuHEeHMs. MoHounel u  nomuuHbl.  Kucmopon-

U cepocojiepkaniie anetuseHbl. OcoOEHHOCTH alleTUIICHOBBIX COEIMHEHUH, MPOAYLHPYEMBIX

MOPCKUMH OpraHu3MaMu. bronornyeckue GyHKIMM MoIUaleTHIIEHOB. bronornuyecku BaxHble U

OMOJOTHYECKH aKTHUBHBIE anudaTuyeckue coeluHeHus. JKupHble KUCIOThl U UX MPOU3BOJIHBIE.

Tokcunsbl, ¢puToTOKCHHBL. DepoMoHbl. [1o0BBIE aTTPaKTaHTHI, BEIECTBA TPEBOI'M W 3aIIUTHI,

MUIIEBbIE aTTPAKTaHbl, OTIYTMBAIOIIME BeIIeCTBA. V30mMpeHOMbI, MPOUCXOXKJEHUE, ATAIlbI

O6uocunreza.  MounotepneHouabl.  Ileputpunsl.  CeckBureprneHouIbl.  JIUTEpIEHOMIBI.

Kaporunonasl. Crepunsl. Ctepounbl. CTepouHble TIUKO3UABI. ApPOMAaTHYECKUE MPUPOIHbBIE

COEIMHEHUS: AENCHUbl, OM(pEHNIbI, TUapUIMETaHbl, XaJKOHBI, JIMTHAHBL. | eTepouuKiIndecKkue

apoMaTHYECKHE COeMHEHUs: OeH30(ypaHbl, KCAHTOHBI, KyMapHHbI, (pJlaBaHOU/IbI, IPOU3BIHbBIE

HadTanuHa. HensonpeHouHbIE KOHAECHCUPOBAHHbIE AIULUKIMYECKUE BEIIECTBA. AJKAIOWIBI.

OcHoOBHbIE NMPUHIMIBI OMOCHHTE3a a30TCOAEPKALIUX BTOPUYHBIX MeTa00nuTOB. [lnaHoreHHbIe

riko3uabl. [lonmucynbduel u pyrue cepocoaepskaline BemecTna.

4. KomnereHuuu, popmupyemsblie B pe3yabTaTe 0CBOCHHUS AUCHUIIINHBI:

o CIIOCOOHOCTh ~ HCITOJI30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX  JUCIIMILIAH
B ipodeccuonanbHoi nestenbHocTH (OITK-3);
o BJIaJICHHE CUCTeMOM (hyHIaMeHTaIbHBIX XuMu4eckux moustuii (ITK-3).

5. Ilnanupyembie pe3yJbTaThbl 00y4eHU s
B pe3ynbrare ocBOEHUS AUCIUIUIMHBI CTYACHT JOJIZKEeH:

3Hamp:
. OCHOBHBIE KJIACCHI TPUPOTHBIX COCTMHEHUI,
ymembw:
. WCIOJIb30BaTh AT 3HAHMS HA TIPAKTHKE,;
enademp:
. nH(popMaIreld 0 COBPeMEHHOM COCTOSIHUM XUMHH U TEXHOJIOTHH MPUPOIHBIX COSAMHEHUN
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6. O0mas TPyI0€eMKOCTh AU CHUIJIMHBI:

4 3auetHble eaunuIlbl (144 daca).

7. @opMa KOHTPOJIAA:

[TpomexyTouHas aTTecTanus — 3k3aMeH (7 ceMm.).

IpoMbinIeHHAS IKOJIOTHS

1. MecTo nucuMmiuHbl (MOYJis1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctunnuna «[IpoMbllieHHas 3KOJIOTHA» BXOIUT B BapuUaTUBHYIO 4YacTh Oyioka bl
«uctumumHbl (MOYIH)» Kak oOs3aTenbHas qucuumuinHa b1.B.12.

2. lleid 0CBOEHHUS JUCHUILIMHDBI:

. u3ydyeHue (PyHIAMEHTAIbHBIX OCHOB JKOJOTMH, AQHTPOIOI€HHOIO BO3JCHCTBUS Ha
ouocdepy U ero MocieaCTBUN, BaXXHEHIINX aCIIEKTOB OXPaHbl IPUPOJIBI U PALIMOHATILHOTO
MIPUPOAOIIOIb30BaHUS, OCHOB YIIPABJIEHUS KAYECTBOM OKPYKAOLIEH PUPOJHON CPEIBL.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

O0masi XapakTepUCTHKA MPOM3BOJACTBEHHBIX IMPOLECCOB MW HX 3IKOJOTHYeCKHe

0COOCHHOCTH

[Tpon3BOACTBEHHAsI CTPYKTYpa MPEANPUATHUS U €€ JIEMEHThI. TUIIbI TPOU3BOJICTB U UX TEXHUKO-

SKOHOMHUYECKAsI XapakTepucTtuka. [Ipon3BOACTBEHHbIH LMKI M €ro crpykrypa. Celpbe —

BOKHEN NI BJIEMEHT TEXHOJIOTUYECKOTO mporecca. [TpurnuUmIB OpraHu3alun

MIPOU3BOJICTBEHHBIX IIPOIIECCOB. YPOBHU HEPAPXUH IMPOU3BOJICTBEHHBIX MporeccoB. OOmue

NPUHUUIIBI CUCTEMHOTO aHajiu3a [POLECCOB U  allapaTOB pPa3jIMYHbIX TEXHOJOTHUU.

TexHu4yeckue U  XMMHUKO-TEXHOJIOTMYECKHME  CHUCTEMBl. DHEpPreTHYecKas  IOJCUCTeMa

TEXHOJIOTHYECKUX CUCTEM. AHAJIN3 U CUHTE3 TEXHOJOTUYECKHX CUCTEM.

TBepable U KUAKHE OTXOAbl MPOMBINLICHHBIX NPeANPUATHI, 3arpA3HeHue JUTOC(hephl,

CIoco0bI COKpalIeHus 0TX010B

Bunbl 0TX010B TPOM3BOACTBA U MacIITaObl X oOpa3oBaHus. AHamu3 oTX0a0B. CepTHdUKaus

oTxo10B. [lopsaok Bo3elicTBHS Ha OTX0/1bl. MIcoap30BaHNE OTXO0/I0B.

IKOJOTHYeCKH YUCThIe IPOU3BOACTBA, 3aMKHYThIe IPOU3BOJACTBEHHbIE IUKJIbI

CymHocTts 6e30Tx0mHOr0 Tpou3BoAcTBa. Co3MaHHME 3aMKHYTHIX BOJOOOOPOTHBIX ITUKJIOB.

TexHUKO-2KOHOMHYECKasi OIICHKAa BOJOMOJB30BaHUS. JKOJOTUYECKAss CTPATErusi U TOJIUTHUKA

pa3BUTHs Npou3BoACTB. [lonuTuka pa3BuTus npousBoacTBa. JeiCTBUS «PENHIYCTpUATTU3AIIII

MPOU3BOJICTBA OPTaHU3AIMOHHO-YIIPABICHUYECKOTO XapakTepa. AJTOPUTM  «IKOJIOTHU3AIINI)

MIPOM3BOJICTBEHHOTO Tpoliecca. KoMOMHUpOBaHUE U KOOTEpalys MPOU3BOJICTB.

Bbiopochl 00bekTOB TexHochepbl B aTMOc(epHbI BO3AYX, 30HbI 3arpsi3HeHHs, CIIOCOObI

3alIUTHI OT BHIOPOCOB

TexHOreHHbIE UCTOYHUKHU 3arpsi3HeHHsi atMocdephl. TeruiosHepreTuka M ee BO3JCHCTBHE Ha

OPUPOJIHYIO cpedy. [HMOpPOANEeKTPOCTAHIIMU: JOCTOMHCTBA W DKOJIOTUYECKUE MPOOIEMBI.

JlocTOMHCTBa sIEPHON PHEPTEeTUKH. DKOJIOTMUYECKHE MPOOJIEMbI TpaHCHOpPTa. DKOJOTUYECKUE

POOJIEMBI PAa3IMYHBIX OTpaciieil MPOMBIIITIEHHOCTH. TeHIeHIINU TPOMBIIIIICHHOTO 3arpsi3HeHus

npupoaHoil  cpenpl. CylecTBYIOMNUE KPUTEPUM OIEHKH SKOJIOTMYHOCTH TPEANPHUATHS.

Pazpaborka HopmaTtuBoB II/[B. KoHTpomb 3a coOirofeHHeM HOPMATHBOB BBIOPOCOB

3arpA3HSIONIMX  BEIIECTB Ha npeanpuarud. CaHUTapHO-3allUTHBIE 30HBL. CHUYKEHHE

HETaTUBHOTO BO3JCHCTBHSI TMPOMBINUICHHBIX MNpeAnpustuii Ha artmocdepy. [lomzemuas

YHUBEpCaJIbHAsA CUCTEMA YTUIIU3AIUH.

CoOpochl NpOMBINIEHHBIX 00BEKTOB B THApPocdepy, 30HbI 3arpsi3HEHUsA, CUCTEMbI OUUCTKH

TenaeHMU TPOMBINIUICHHOTO 3arpsi3HeHus tuapocdepsl. Paspadorka wopmatmso IT1/1C.

CHIDKEHHE HETaTUBHOTO BO3CHCTBHS MPOMBIIUICHHOTO NPEINpUsITHs Ha rujapochepy.

[IpUHIIMIIBI OYUCTKH CTOYHBIX BOJA. Mexanuueckass ouyuctka. lIponexuBanue. OTcranBaHue.

OU3NKO-XUMHUYECKHE METO/IbI OYUCTKHU BoA. DioTtarus. AAcopOLMOHHAs OYUCTKA. DKCTPAKIIUAL.

TepMuueckue METOABI OYHUCTKA CTOYHBIX BOJ. KOHUEHTpUpPOBAHME CTOYHBIX  BOJ.

TepMOOKHUCIUTENHHBIE METOIBI 00€3BPEIKUBAHUSI.

JKoJIOrHYecKHe MOKA3aTe/ I M IKOHOMHYECKAsl OLIEHKA MPUPOI00XPAHHBIX MePONIPUATHI
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DKOHOMHYECKUH yIIiep0 OKpyKaromei cpeasl oT 3arps3HeHus. OnpeneneHue IUIaThl 3a
BBIOPOCHI. DKOJIOTH3aIUsl TPOMBINIJICHHOTO CEKTOpa SKOHOMHKHU. MHAMKATOPHI SKOJIOTHYECKON
OLICHKH MPOEKTOB SKOJIOTH3AIUH MPOU3BOACTBA. MeTo bl BEIOOPA MPOEKTOB IKOJIOTU3AIIHH.

4. Komnerenuuu, popmupyemblie B pe3yibTaTe OCBOCHHS JUCHUNIMHBI:

. CIIOCOOHOCTH MCIIOJIH30BAThH MMOTYICHHBIC 3HAHUS TEOPETUICCKUX OCHOB
(byHIaMEHTAIBLHBIX Pa3eioB XMMHHU IPU pelieHuu npodeccuonanbhbix 3ama4 (OITK-1);
. BJIaJICHHE CUCTeMOM (hyHIaMeHTaIbHBIX XUMU4eckux moustuii (ITK-3).

5. Ilnanupyemble pe3yJbTaThl 00y4eHMsI
B pe3ynbrare ocBO€HUS IUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamb:

. OCHOBHBIE TOHSATHSA IPOU3BOJCTBEHHBIX IMPOIECCOB, OCOOCHHOCTH MPHUPOAHON Cpeabl U
JUHAMHUKY €€ pa3BUTHS,;

ymemu:

° MPUMEHATH TIOJYYEHHBIE 3HAHHUS IMPH TEOPETHUYECKOM aHAIM3€ W IKCIECPUMEHTAIBHOM
MCCJICIOBAHUH BIIMSIHUSL aHTPOIIOT€HHOM JIEATEILHOCTH Ha OKPY>KAIOIIYIO CPENy,

° OTPEIETSATh OCHOBHBIC XapaKTEPUCTUKU XUMUYECKUX MTPOLIECCOB

é1a0ems:

° METOJIaMH, HEOOXOJUMBIMU [UIsI Pa3pabOTKH MEpPONPUATUN IO MPOU3BOJICTBEHHOMY

HKOJIOTUYECKOMY KOHTPOIIO U MOHUTOPUHTY OKPY>KAIOIICH CPe/Ib;
6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

2 3a4yetHble enuHuIp! (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomerxyTouHas arrectanus — dK3aMeH (8 cem.).

Kpucramioxumus

1. MecTo nMcuMnJIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

Jucuunnnza «KpucramioXumus» BXOJUT B BapUaTHUBHYIO YacTh Osioka bl «/lucuumimnel
(Momymnu)» Kak obsi3aTenbHas quciumiuHa b1.B.13.

2. llenn ocBOCHMS JMCHUIIIHHBI:

. OBJIAJICHUE TEOPETUUYECKMMH OCHOBAMHU KPUCTAIJIOXMMUM, NPUMEHEHUE OSTUX 3HAHUHI
B HAay4YHOM U TIPAKTUYECKOW JESATENBHOCTH OYyIyIIET0 CHEMHAINCTa € Y4ETOM
COBPEMEHHBIX JIOCTM)KEHMH B 00JacTH CTPYKTYPHOH HEOpPraHMYeCKOW XUMHH,
KpucTayorpaduu, MaTepuanoBeeHus, PU3UKU TBEPJIOTO Tela, MUHEPAJIOTHUH;

. (GbopMHUpOBaHHE y CTYAEHTOB COBPEMEHHBIX NPEJICTaBICHUNH O B3aUMOCBS3U COCTaBa,
CTPYKTYpbI, (PU3NKO-XMMHUYECKUX U (U3NYECKHUX CBOMCTB KPHUCTAUIOB Ha OCHOBE
W3YYEHHUS 3aKOHOMEPHOCTEN X aTOMHOT0, IEKTPOHHOI'O CTPOEHUS U1 XUMHUYECKOH CBSI3H;

. ¢dopMHpOBaHUE Yy CTYJICHTOB 3HAaHWUN 1O OCHOBAM TEOPUM aHAJIN3a aTOMHOH CTPYKTYpbI
KPUCTAJIJIOB U METOJIaM OIHUCAHUSI KPUCTAJUIMUECKUX CTPYKTYD.

3. Kparkoe coaep:kanue JTHCHUTIAHBI

Beenenue

[Tpeamer xpucramnoxumuu. Kpucramnorpaduss M KpUCTAUIOXUMHS B MaTepHAIOBEICHHH.

OcHoBHbIE 337]a4l KpUCTAIIOTpaQUu U KpUCTAIIIOXUMHUHU. VICTOpHS pa3BUTHS KPUCTAJUIOXUMHUU.

CBs3p ¢ ApyruMH HayKaMHd. 3HAQ4€HHE MEXAMCUMIUIMHAPHON CBS3M U1 NOHUMAaHHs OCHOB

KpuctayioxumMu. CoBpeMeHHasi KpUCTAIIOXUMUS. AKTyallbHOCTh HM3YyU€HUS B3aHMMOCBS3Eil

COCTaB-CTPYKTYpa-CBOMCTBO /JIs pellieHus MpoOJIeM MaTepUaioBeACHNUS.

OcHOBBI TEOPUH CUMMETPUM U KpUCTAJLIIOrpadumn

Cummempun Kpucmaniu4eckoi peuiemxu

VYyenue o cumMmeTpuu. I'pynmnbel CHMMETPUM M CTPYKTYPHbIE KJacChl. DJIEMEHTHI M 3aKphIThIE

onepauuu cuMMmeTpuu. TodeuHble rpymnmbl cuMMmeTpuu, kateropuu. CumBonuka Ilendguuca.

MatpuuHoe npencraBieHue rpymni. OTKpbITbIE ONEpaly U 3JIeMEHThl CUMMETpUuu. BUHTOBOI

MIOBOPOT U OTPAXKEHHUE CO CKOJIbKEHHEM. BUHTOBBIE OCH M MJIOCKOCTH CKOJB3AILIETO OTPAXKECHUS.
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CoueraHuss 3JE€MEHTOB CHMMETPUHM C TpPAHCIALMAMU. B3anMOCBA3b MEXIy 3JIEMEHTaAMHU
CUMMETpUH (CUMMETPUYHOCTH). [IpocTpaHCTBEHHBIE IPYIIIBI CUMMETPHUH.

Ocnoewvl Kpucmannozpaguu. Ocnoenbvle 3aK0HBL Kpucmainiozpagpuu

Kpucramnuueckas crpykrypa. Tpancisinusa. I'pynnsl Tpanciaumii. Kpucramndeckas pelerka,
Oasuc. IlapamnmenorpamMmbl u mapajmenenunensl MnoBTopsemMoctd. OcoOble  HaIpaBICHUS
B pemietke. Kpucramiorpaguueckue cucTeMbl KOOpAMHAT, MpaBuia BbiOopa. KoopaunaTHbIH
kpect. Ilapamerpsl pemeTku. OieMeHTapHas sdelika, mpoekius. Cunronus. CrocoObl
pa3MelIeHHsl y3J10B B AJIEMEHTapHOM suelike. Tunbl pemetok bpaBs. OCHOBHBIE CTPYKTYpHBIE
TUIBI KYOMUYeCKUX pemeTok. Yucno GopMyiapHBIX €IMHHUIl B dJEMEHTapHOU sueiike. MHIekch
Y3JI0B, Y3JIOBBIX PSIIOB U IJIOCKOCTEH. MEXIIIIOCKOCTHBIE pacCTOSAHUS. BrlunciieHne napameTpos
JJIEMEHTApPHOM SYCHKU. 3aKOoH TMOCTOsSHCTBA yriioB. [ onunomerpus. Crepeorpaduueckue
npoekiun KpuctawioB. Cerka Bynbda. 3akoH panuoHanbHOCTH OTHOLICHWH IapamMeTpoB.
CUMBOJIBI TPAHEil.

OnucarejibHasi KPUCTALJIOXUMHS

Knaccugpukauua u 3a0auu  onucamenvnou  Kpucmanioxumuu. Cmanoapmuszayus
CMPYKMYPHBIX OAHHBIX

Knaccudukanus u 3agauu ommcareabHOW KpucTtamoxuMuu. CTaHgapTuU3alus CTPYKTYPHBIX
nanHbiX. OOO3HAa4YeHHWE CTPYKTYpHBIX THUNOB. Kiaccmduramms CTpyKTypHBIX rpymi. TwHIsl,
aututunbl.  Kpucramioxumuueckue  Gopmynsl  DakTopbl,  ONpPEENSIOIINEe  CTPOSHUE
KPUCTAIIMYECKUX CTPYKTYP.

Cucmemamuka KpucmaniuuecKux CmpyKmyp

Koopaunamust  atomoB.  OCHOBHbIE ~ THUIBI  NPOCTPAHCTBEHHBIX  PEUIETOK.  3aKOH
kpuctamorpadguueckux mpenenoB E.C. ®emopoBa. I[IpuHIMIBI KPUCTATIIOXMMHYECKON
KjIaccuuKanuy  KpUcTautideckux BemecTB. [IpaBuno Marnyca. OCHOBHbIE KaTeropuu
KPUCTAJUIOXUMHUHU (MOP(OTpOMHS, MOTUTUIINS, TTOJIUMOP(HHU3M, H30MOP(]PH3M, U30THUITH3M)
Xumuueckue céa3u 6 Kpucmainax

XHUMHYECKUE CBS3U B KPUCTAJIAX: KOBAJICHTHBIE, HOHHbIE, METAJUIMUYECKHUE, BaHAEPBAAIbCOBBI.
KoopaunanrioHHoe 4uciao ¥ KOOPAMHAIMOHHBIN MHOTorpaHHukK. [Ipasmino FOMm-Pozepu. I'omo-
U TEeTEPOAECMUYECKUE CTPYKTYpbl. THIBI TE€TEPOJECMHYECKHX CTPYKTYp: OCTPOBHBIE,
LIENIOYEYHbIE U JICHTOYHBIE, CIOUCTBIE, KapkacHble. CHMBOJMKA 3alUCH KOOPJIMHAIIMOHHBIX
CTpyKTyp U (parmenToB. I[InotHeiimme mapossle ymakoBku (IIIY). MoTuBbl ynakoBKH:
rekcaroHabHbIM u KyOuueckuil. Ilycrorer B TIIIY: Terpasapuueckue M OKTadApUUYECKHE.
Mmuorocnoitapie IIIY. Croiinocts IIHIY. Cnoco6sr 3anucu [IHIY. [lapoBblie kiagku
U mycToThl B HMX. Kpucrammoxumudeckue pannychl, (pU3MUYECKHI CMBICH, THIBI (MOHHBIE,
METaJUINYEeCKUe, KOBAJIECHTHBIE, BaH-JEpP-BaajbCOBbI). TaOaMIBl  KPUCTANIOXUMHUYECKUX
pamuycoB. M3omopdusm u  momumopdusm.  Ammorponus.  Da3oBble  MpPEeBpAICHUS
B KPUCTAJUIMYECKUX cHucTeMax. Pa3pl NEpEMEHHOro cocTaBa. TBepIble pacTBOPBI, THIIBL:
3aMelleHusl, BHeApeHus, BbluuTaHus. [lapameTpbl pemeTku TBepiAbIX pacTBopoB. [IpaBuio
Berapna. Ycenosus IIPOSIBJICHUS nzomopdusma. [HomuTunus. W3o0BasieHTHBIN
Y T€TEpPOBAJICHTHBIN N30MOPPHU3M. 3aKOH JUArOHAIBHBIX psioB PepcMaHa.

CucremaTnyeckasi KpUCTAJVIOXUMHUS

CtpyKkTypbl IpocThIX BemecTB. OO0ImIasi XapakTepUCTHKA KPUCTAIIMYECKUX CTPYKTYp OMHApHBIX
coenuneHuii. Ctpyktypsl AX, onucsiBaemble B TepmuHax [TIIY-ITIIK (aHMOHHBIE yMakOBKU
U KiIaaku). M3o0pakeHue CTPYKTyp € MOMOLIbI0 MoaudpoB. OOmas XapakTepucTUKa
TEPHAPHBIX KPUCTAUIMYECKUX CTPYKTYp. OOIIas XapakTepucTUKa MOJEKYISPHBIX KPHCTAJIOB.
Oco0OeHHOCTH OpraHMYeCKUX KpHUCTauIoB. Teopus IUIOTHOW YMaKOBKH MojeKkys. OmnopHbie
MEXMOJIEKYJISIPHbIE KOHTAaKThl. MOJEKyIsIpHOE KOoOpAMHAIMOHHOe uwHcho. Koadpounuenrt
IUIOTHOCTHU YIaKOBKHU MOJIEKYJISPHBIX KPUCTAJUIOB.

DJIEKTPOHHASI KPUCTAJIOXUMHUS

Crtpykrypa mpocThix BemiecTB. CTpPYKTypbl BemlecTB, MNOA4YHHsIONMXCS mpasumry (8—N).
M3meHeHne xapakTepa CTpyKTypsl B Ipynnax [leproguueckoil TaOIUIBI 3JIEMEHTOB; CpPaBHEHUE
CTPYKTYp, OTHOcsAIuXcsi K pasHbiM rpymnmnam (mpaBuwio 8—N). CoenuHeHus ¢ HOpMaiabHOU
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W TEepEeMEHHOHM  BalleHTHOCThIO. OOmee  ypaBHeHHe  BajeHTHocTH.  CoeauHEHUS
C TETPadIPHUECKUMH CTPYKTypaMmu (HOpMasbHbIE, Ae(eKTHBIC). YpaBHEHUE TETPadIPHUECKUX
CTPYKTYP.
Kinaccupukanusi CTpyKTyp CWIIMKATOB
OcHoBHBIE 0COOEGHHOCTH CcTpoeHusi cuiaukaroB. Kilaccupukanus CTPyKTyp CHIIMKATOB.
M30BasieHTHBI W TeTEpOBAJICHTHBIA H30MOpP(GU3M B CHIIMKAaTax. 3aBUCHUMOCTb (DHU3MUYECKHX
CBOMCTB CHUJIMKATOB OT UX CTpoeHHUs. lIpuponHble U CHHTETUYECKHE LIEOJUTHI, UX CTPYKTypa
Y IpUMEHEHUE.
du3nyecKue CBOMCTBA COeMHEHU PA3JIUYHBIX THIIOB CTPYKTYP
3aBUCUMOCTD (PU3UYECKUX CBOIMCTB OT THIIOB CTPYKTYP.
3akiroueHue
[TpoGiieMbl U TEHAEHIIMU COBPEMEHHOM KPUCTANIOXUMUU.
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. BJIaJICHHE CUCTEMOM (DyHIaMEHTaIbHBIX XUMU4YecKux moustuii (ITK-3);
o CHOCOOHOCTh TOJy4aTh M 00pabaThiBaTh peE3yibTaThl HAYYHBIX OSKCIIEPUMEHTOB C
MIOMOIIIbIO COBPEMEHHBIX KOMITbIOTEPHBIX TexHosoruit (ITK-5).
5. llnanupyemble pe3yJbTaThbl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS IUCUMILUIUHBI CTYJIEHT AOJIKEH:

3HAMb:

. IpeAMET M 3aJa4d KPUCTAJUIOXMMHUHM, OCHOBBI TEOPUM AHAJINA3a ATOMHOW CTPYKTYpHI
KPHUCTAJJIOB U CIIOCOOBI €€ MOJIEITMPOBAHUS;

. OCHOBBI PEHTIE€HOCTPYKTYPHOI'O aHaau3a; TPYNIbl CUMMETPUM U CTPYKTYpPHBIE KIIACCHI;

OOIIyI0 KPHCTAUIOXUMHIO (THUMBl XWMHYECKHX CBSI3€ B KpPHUCTAJUIaX, CHCTEMAaTHKa
KPHUCTAJUIMYECKUX CTPYKTYp, INAPOBBIC YIAKOBKM M KIAJIKH, KPUCTAUIOXUMHUYECKHE
paanychl aTOMOB, H30MOPGU3M H TOTUMOPPHU3M);

. n30paHHbIE IJIaBbl CHUCTEMATHYECKON KPHUCTAUIOXMMHUU (IPOCTHIE BELIECTBA, OMHApHBIE
¥ TepHApHBIC COCMHEHHS, CUJIMKAThI, OPraHUYECKUE BEIECTBA);

. 0000IIEHHYI0 KPUCTAJUIOXUMHUIO.

ymembp:

o MMPUMCHATH CCTCCTBCHHOHAYYHBIC 3HaHUAA, OCHOBHBIC TIOJIOKCHU S n IIOHATHSA
KPHCTAJUIOXUMHH B y4eOHOW M HAyIHOU JESTEITHHOCTH;

o BJIaZIETh METOAAMH ONMCAHHS KPUCTAJUIMIECKUX CTPYKTYD;

. pemath pacueTHbIC 3a/1a4H.

enademp:

o METOJI0JI0THEl BEIOOpa METO/IOB aHATN3a KPUCTAIUTHYECKOH CTPYKTYPHI;

o HaBBIKAMH OMTUCAHUS KPHUCTAIUIMYECKUX CTPYKTYD;

o OCHOBaMH pacyera KpHCTaUIorpauyeckux JaHHbIX;

o OCHOBHBIMHU METO/IaMH MaTeMaTH4ecKoi 00paboTKu HH(OPMAIIHH.

6. O01mast TPy10eMKOCTh JUCHUNJIMHBI:

3 3auetHbie eauHuIbl (108 gyacos).

7. @opmMa KOHTPOJIA:

[TpomexxyTouHast aTTecTanus — 3k3ameH (7 cem.).

Crtpoenue BemecTBa

1. MecTo tucuMIJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/IbHOH NPOrpaMMbl
Huctunmuaa  «CTpoeHre BeIIeCTBa» BXOAUT B BapHATHBHYKO dYacTh Onoka bl
«ucrummnel (MOAYNH)» Kak oOs3aTenbHas aucuumuinHa b1.B.14.
2. Heab 0CBOEHMS AMCIMIIJIMHBI:
. OBJIAJICHUE TEOPETHUYCCKUMHU OCHOBAMH YUEHHUS O CTPOSHUU MOJIEKYJT;
. COBEpIIICHCTBOBAHNE TPEACTABICHUH O XHUMHUYECKOW CBS3M B IKHAKUX, aMOPQHBIX,
KPUCTAJUTMYECKUX BEIIEeCTBAX;
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. CUCTEMAaTH3alMsl 3HAaHUH O MPUPOAE XMMHUUYECKOM CBA3M W BIUSHUM €€ Ha CTPOEHUE
MOJIEKYJI U KPUCTAJUIOB.
3. Kpartkoe coaep:xaHue TUCHMILIHHBI
Teopum crpoenusi aroma. KBaHTOBO-MexaHHu4ecKasi MO/ieJIb CTPOEHHS aTOMAa
Teopun ctpoenus aroma. KBantoBas mexanuka. Criektp aroma Boaopoja. CHekTpsl APYrux
atomoB. Koncranta Punbepra. Crammonapnoe ypaBHenue Llpenunrepa anst cBoOomHON
MOJIeKyJibl. KBaHTOBO-MEXaHHWYECKass MOJIEIb CTPOCHMsS aToMa. [eopuM CTPOEHHs aTroMa.
[Tocrynatel bopa. Knaccuueckas mexanuka. KBantoBas mexanuka. CHekTp aroma BOJOpoOJa
u apyrux aromoB. Koncranta Punbepra. Crammonapnoe ypaBHeHue Illpenunrepa
Ui CBOOOAHOM MoJekynbsl. BonnoBas ¢yHkuus u ee Qusmueckuit cmbicn. KBaHTOBO-
MEXaHUYeCKas MOJENIb CTPOEHUS aToMa
Xumuyeckas cBsi3b. Du3nyecKre OCHOBbI YYCHHUSI 0 CTPOCHUH MOJIEKYJT
Xumuueckasi cBA3b. Moiiekyna Bojopona no I'eiitinepy u JlongoHy. YciaoBuS U MEXaHU3MBbI
oOpa3oBaHMsl CBsI3U. THUIBI XUMUYECKOW CBS3M. XapaKTEPUCTUKU XHMHUYECKOH CBSI3U
ONEeKTpOHHBbIE, KoNiebaTenbHbIE W  BpalllaTelIbHbIE  COCTOSHHUS.  YacTOThl  OCHOBHBIX
KOJICOATENBHBIX TIEPEXO0B. DHEPrusl BPAIIATEIBHOTO JBM)KCHUS JIBYXaTOMHBIX MOJICKYIL.
Hopmanbuble  komneGanusi  MoJekyn. BanentHsle u  jaepopmanvoHHbBIE — KoJeOaHUS.
I"apMOHMYECKH yIPYTUii OCIIUILIATOP
DJleKTprUYecKre 1 MATHUTHBIE CBOICTBA BellleCTB
Junonb u >3neKTpuyecKUil aunoibHeld MOMeEHT. [lonsipuble Monekyibl. llonspuszyemocTs
MOJIEKYJT (RJICKTPOHHAs, aTOMHasi, OpUEHTAIlMOHHAs). MarHuTHBI MOMEHT. JlMamMarHuTHbIC U
napamMarHuTHele BemlecTBa. [lomsipHble  Mousiekynbl.JlunonasHbelii  MoMeHT. [lonsipusanus.
Pedpakuus, aromHas W AuCHEpcHOHHAs mnojspu3anus. YpaBHenue Kiaysuyca-MocoTTu.
[TonspuzyemocTs  MOJEKyn (PNMEKTpOHHAs, AaTOMHas, OpHUEHTAlMOHHAas). MaruurHas
BOCIPUUMYHMBOCTD JlMaMarHuTHbIE U TapaMarHUTHBIE BELLIECTBA.
Cuuibl Ban-nep-Baanbca. Tunbl MexkMoJIeKYJISIPHBIX B3aUMO/1eii CTBHIA
MexmonexkynspHble  B3auMoaeWcTBUA. (OCHOBHBIE  COCTaBISIIOLIME  MEXMOJIEKYISPHBIX
B3aUMOJICHCTBUI (OpHEHTAllMOHHOE, WHAYKIMOHHOE, aucrepcuoHHoe). Oddext Keesoma.
Oddexr [ebas nst monapHeIXx Moiekya. Ksaapymons. MraoBeHHBIM aumnonb. D@dext
JlonnoHa.
ChnekTpajbHble JaHHBIE IBYXaTOMHBIX MOJIEKY.JI
OOmass xapakTepucTuka crnekTpoB. CHeKTpbl CHycKaHuWs W morjomeHus. HopmanbHbie
KoneOaHusi Mosekyn. BamenTHele u aegopmainuonHble kojeOanus. Paman-addext. Kpupas
MOTEHIIMAIbHON PHEPTUU JABYXATOMHBIX MOJeKyn. OOmias xapakTepucThKa creKTpoB. CHeKTphI
cnyckanust U nornouieHus. [lomocarele u nuHeiuaTsie crnekTpbl. HopmanbHble KoneOaHus
MoJekys. BanenTHble u 1edopManoHHbIe KoJIeOaHUs.
KonnencupoBanHble cocTosiHMe BellecTBa. TBep/oe U *KuUAK0e COCTOSTHUS
KoHieHcupoBaHHOE COCTOSIHME BeleCcTBA. TBEpAOe U KUIAKOE COCTOSIHUA. BikHUI 1 1anbHUl
nopsinok. CtpoeHue sxkuakocted. KBasu-kpucrtaimudeckas CTPYKTypa >KHIKOCTH. AMopdHOoe
cocrossHue. CTpykTypHas Kiaccuukamus KOHJIEGHCHUPOBAaHHBIX ¢a3. YHopsjaodeHHbIe
U HEYNOpsA0YEHHbIE KOHACHCUPOBaHHbIE (a3bl.
Kpucraniudeckoe cocTosiHue BemecTsa
Kpucrannnueckoe cocrosiHue BemectBa. MOHOKPUCTAIIBI U MOJIMKPUCTAIIMYECKHE BEIIECTBA.
WneanbHblil KpucTail. DneMeHThl cuMMeTpun. Kitaccbl cuMMeTpuu, CHHTOHUH.
Me3oda3zbl
[TonsitTue wme3oda3. MeToasl U3yueHUsST HX CTPYKTYpbl. JKuakue KpucTaibl (HEMaTHKH,
CMEKTHUKH, X0JecTepukn). [[puMeHeHmne )XuaKux KpucTauioB.
JKcnepuMeHTAIbHbIE METOAbI ONpPeAe/eHUs] CTPYKTYPbI MOJIEKYJI M KPUCTAJLJIOB
O030p HSKCHEpUMEHTAIbHBIX METOAOB OIpEAENeHUs] CTPYKTYpbl MOJIEKYT U KpPHUCTaJIOB.
JudpakmnoHHble METO/IbI UCCIIEI0BAHUS (pentrenorpadusi, 3JIeKTpoHOTrpadus,
HerTpoHorpadus). DnexkrpoHorpad. beictpeie snexkrponsl. Heitrponorpadus. CpaBHUTEIBHAS
XapaKkTEepUCTUKA METOJOB

86



4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

o CIIOCOOHOCTBIO ~ HCIIOJIb30BaTh  TMOJYYEHHbIE  3HAHUA  TEOPETUYECKHMX  OCHOB
(byHIaMEHTATBHBIX Pa3/IeJI0B XUMHHU IPH PELICHUH MpodeccuoHanbHbIX 3ama4d (OITK-1);
. BJIaJICHHE CUCTEMOM (D)yHIaMEHTaIbHBIX XUMU4ecKux moustuii (ITK-3).

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
B pe3ynbraTe 0CBOGHUS TUCLMITIIMHBI CTYEHT HOJIZKEH:

3Hamy:

o KJIACCHUYECKYIO TEOPHIO XMMUYECKOT'O CTPOCHUS;

° OCHOBHBIC TCOPCTUYCCKHUC IMOJIOKCHHUA U ITOHATUA COBpeMeHHOfI MOZACIIN CTPOCHHUA aToMa
Y KBAaHTOBBIE COCTOSIHUSI MOJICKYT;

o CTPOCHHE BEIIECTBA B KOH/ICHCHPOBAHHOM COCTOSIHHU;

o OCHOBHBIC METOJIbl ONPEACICHUS] CTPOCHUS MOJEKYI M KPHCTAUIOB (XMMHYECKHE
U QU3nUecKue);

ymembw:

o ananTUpoBaTh 3HAHMA W YMCHHUS, [IOJNyYCHHBIE TIPH W3YYECHHH JIMCLUILIMHBL,

K pCHICHHUIO KOHKPCTHBIX 3a1da4, CBA3aHHBIX C HpO(bGCCHOHaHLHOfI JACATCIIbHOCTBIO,
o peuaTtb PaCYCTHLIC 3a/la4u,

é1a0emsy:

° OCHOBHBIMH KaT€TOPUSMHU U TIOHATUSAMU y4€OHON AUCIUILITUHBL;

° TEOPETUUYECKHUMH 3HAHUSAMU O COBPEMEHHBIX METOJaX OINpeAeNeHUs] CTPYKTYphI
COCIUHCHHI.

6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

4 3auetHble eaunuIlbl (144 vaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTecTanus — 3k3ameH (6 cem.).

Puropuka

1. MecTo aucuMiIuHbI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuunnnHa «Putopuka» BXOAUT B BapuaTHBHYIO 4acTh Onoka bl «/lucuurninzel
(MomysH )» Kak qucruruiHa 1o Beioopy b1.B.J1B.01.01.

2. llenb ocBOCHUSI AMCUMIIIMHBI:

. HAY4YMTh CTYA€HTOB 3aKOHAM MOATOTOBKHU M ITPOU3HECEHUs MYOJINYHOM peun ¢ LeNbio
OKa3aHUs JKEJIAEMOro BO3JCHCTBHA HAa AyAUTOPHUIO B KOMMYHUKATHBHO-PEUYEBBIX
CUTYalMsX, THIMYHBIX JUI TPOPECCUOHATBLHOMN 1A TeIbHOCTH.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Beenenue B puropuxky HMcropus cTaHoOB/IeHMS M Pa3BUTHA PHUTOPMKH. BO3HMKHOBEHHE

putopuku B Jlpesneit I'peuun (VI-III B. [Jo H.3.). Apucrorens, KpaTkas XapaKTepUCTHKA €ro

«Putopukn». Puropuka B [lpeBHem Pume. Tpynsl u opatopckoe MmactepctBo Jlemocdena,

Coxkpara, IInatona, [uniepona. HpaBcTBeHHbIE OCHOBBI PUTOPUKH aHTUYHOTO Mupa. Putopuka

B EBpone B snoxy Bospoxaenust (®panuus). Tpanuuuu apeBHepycckoro kpacHopeuus XI —

Hayasia XIII BB. IlepBbie putopuku B Poccum XVII-XVIII BB. Tpyasr M.B.JlomoHOcOBa

no puropuke. Putopuka B pycckoil mkone. Kpusuc puropuku. Paszutue cyne6HOrO

KpaCHOPEUHsl; aKaJJlEMUIECKOE KpaCHOpEUYne; YacTHble puTopuku. Heopuropuxka.

Knaccuueckass puropuka. Ilpeamer u uenu puropuku. Itoc, joroc, nadoc. TpeGoBanus

K JIUYHOCTH opaTopa. Buabl opaTtopckoil mpo3bl (cyneOHas, MOJUTHYECKas, aKaJeMudecKas

U 1p.). Beicka3biBaHMe Kak IJlaBHas €AMHUIA MyOInYHON peun. OcHOBHbIE (JOPMBI M IPU3HAKU

MyOJIMYHOTO BBICKA3bIBAHMSL.

Knaccuueckass puropuka. Ilpeamer u uenu puropuku. Itoc, joroc, nadoc. TpeGoBanus

K JMYHOCTH oparopa. Buabl oparopckoil mpo3sl (cyaeOHas, MONUTUYECKas, aKajJeMuyecKas U

1p.). Bricka3biBaHMe Kak TJaBHAs eIWHHUIA MyONu4HON peun. OCHOBHBIE (DOPMBI U MPHU3HAKH

nyOIMYHOrO BbICKa3biBaHMs. Puropumueckmii kaHoH. WnBenuusi. MHBeHuMs kak 3abota
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0 COJEpKaTelIbHOM CcTOpoHe peun. OmnpeneneHue eI, OCHOBHOM MBICIU BBICTYILJICHHUS.
IlonsTHe TOmA B KIIACCUYECKOM M COBPEMEHHOM PUTOPHKE: TOIBI KaK CMBICIOBBIE MOJEINH,
CHOCOOCTBYIOLIME Pa3BUTHIO MBICIM O Ipeamere. Tomuka Kak COBOKYIHOCTh OOIIMX MECT
U CTIOCOOBI MX PUMEHEHUS Ha dTarne n3o0pereHust. OCHOBHBIE pa3HOBUIHOCTHU TOIOB.
Jucnosunmsa. OOmue NPUHIMIBL BBIOOPA M PACHOJOXKEHMsT MaTepuana. YHHBEpcaabHas
KOMITO3UIIMOHHAs CXeMa TOCTpOeHHUsi peud. Bmenenuwe, ero ¢ynkmumm u tunsl. CTpykTypa
U (QYHKIMM OCHOBHOM dYacTH. 3aiitoueHHe peud, ero ¢yHkuuu u  tunsl. Crporas
U UCKyccTBeHHass xpus. KadecTBa, HeoOXomumble opaTopy: oOasHUE, YBEPEHHOCTb,
JpysKento0ue, HCKPEHHOCTh, 00bEKTUBHOCTh, 3aMHTEPECOBAHHOCTb.
Jaokyuusi. CioBecHOe BBIpRXEHHE Kak pasfen pUTOpuKU. Putopuka oOpasa: moHsATHe
puropudeckoro tpoma. CMbICIOBbIE OCOOEHHOCTH TPOIIOB U MX PUTOPUYECKHE BO3MOMXKHOCTH.
[Tonsitue putopudeckoit purypsl. CpeacTa quaaoru3anus peud. PUTopuuecKuil ananus u 3CKu3
peun.
3anomuHaHue M npousHeceHwe peuH. [lamsaTe Kak mpolecc 3alOMUHAHMS, COXPAaHEHUs
U BocnoMuHaHus uHGopmauuu. Tunsl namartu. 3akoHbl namsaTH. CrocoObl 3allOMHHAHUS:
palMOHANIbHBIA, MEXaHWYECKHMII M MHEMOTeXHUYeCKHi. OCOOEHHOCTH MHEMOTEXHHUYECKOIO
3anmoMuHaHus. OOIMe peKoMEeHJIAluM 10 TMOATOTOBKE K BbICTyIUIeHHIo. HepepOanbHas
KOMMYHHUKAIHSI.
Oparop u ero ayauropus. Buemnuii 06muk opatopa. Yuét ayautopun. [IpuHImMns! u cpeacrsa
yhnpaBieHUs BHUMaHueM ayauropuu. OOpa3 oparopa Kak CHUCTEMa CBOWCTB JIMYHOCTH.
B3zaumopeiicTBue ¢ aynutopueil.
Teopusi aprymeHTanuu. 3aKOHbI JIOTUKM B peYM. 3aKOH TOXAECTBA. 3aKOH NPOTUBOPEUUS.
CrpykTypa [OKa3aTenbCcTBa: TE3MC, apryMeHThl, JeMoHcTpauus. IloHstue puropuueckoin
apryMeHTallud U pUTOpUYecKoro aprymenrta. Knaccudukanus aprymMeHTOB. ApryMeHTaius
TeopeTnyeckas u smnupuyeckas. KonrekcryanbHast aprymentanus. Copusmasl.
Teopusi cnopa. Cnop, Buasl cnopa. Juckyccus kak Buj cnopa. Ilomemuka kak BuJI cropa.
OcHoBHBIE BHIIBI apryMEHTOB U CTPYKTypa I0Ka3areiabCTB. OCHOBHBIE TaKTUKH, CTPaTEruu
U TIPUEMBI criopa. AHAJIU3 U KOHTPOJIb PEUYEBOI0 MOBE/IEHHUS B CIIOPE.
4. Komnerennuu, popmupyemsbie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI
o CHOCOOHOCTh K KOMMYHUKALlMM B YCTHOM M NHUCbMEHHOW (oOpMax Ha pPycCKOM
U HMHOCTPAHHOM S3bIKaxX Ul PpEUIeHHs 3aJad MEXKIMYHOCTHOIO M MEXKYJIbTYpPHOTO
B3aumoseiictus (OK-5).
5. llnanupyemblie pe3yJbTaThl 00yUYeHUsI
B pesynpraTe 0CBOEHMS IUCLHUIUIMHBI CTYACHT HOJIKEeH:
3Hamy:
® OCHOBHBIE MOHATHUSI OPATOPCKOTO UCKYCCTBA;
® OCHOBHBIE 3aKOHBI, IPUHIUIBI U IpaBUiIa 3P (HEKTUBHOTO OOIEHUS;
® OCHOBBI apI'yMEHTalUH;
® 3aKOHOMEPHOCTH MWCIIOJIb30BaHUS PUTOPUYECKMX IPUEMOB U BBIPA3UTEIbHBIX CPEACTB
s3bIKa B pa3IMYHbIX cepax peueBoil e TeIbHOCTH;
MpaBWJia BeJCHHS] KOHCTPYKTUBHOI'O CIIOPa;
® OCHOBHbIE IPUEMBI PEYEBOT0 MAHUITYJINPOBAHUSI OOIIECTBEHHBIM CO3HAHUEM U IPUEMBI UX
HEUTpaIU3allH.
ymembp:
® OpHUEHTHUPOBATHCS B PA3IUYHBIX AHA3BIKOBBIX CUTYAllMsIX, aJIEKBATHO pPealn30BbIBATH CBOU
KOMMYHHMKATHUBHbIE HAMEPEHHUS;
® BECTU AUCKYCCHIO B COOTBETCTBUH C IIPUHLUIIAMU U NIPAaBUJIAMH KOHCTPYKTUBHOTI'O CIIOpa;
® CO37aBaTh peUyeBbIe IPOU3BEIECHNUS C YIETOM OCOOCHHOCTEH CUTyalluy OOIIEHUS;
®  BBISBISATH IPUEMBI PEUEBOI0 MAHUITYTUPOBAHUS.
enaoems:
® CrHOCOOHOCTBIO COCTABIISATh PEUYH COOTBETCTBEHHO KOMMYHUKATUBHOW CUTYAllUH;
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® CIOCOOHOCTHIO K JIETIOBOM KOMMYHUKAIIMK B Tpo(ecCHOHANBHOM cdepe.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

1 3aueTHas equHuia (36 9acon).

7. @opmMa KOHTPOJIAA:

[TpomexyTouHas aTTectanus — 3a4er (3 cem.).

OcHOBBI HAYYHOM M [1€JI0BOM peun

1. MecTo TMCUMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

JucunrummHa «OCHOBBI HAYYHOW M JICNIOBOM PEYH» BXOIHWT B BapUATHBHYIO 4acTh OJIOKa
b1 «ductumuael (MoIysn)» Kak aucuuiuinHaa mo Beioopy b1.B.J1B.01.02.

2. lleid 0CBOEHHUS JUCHUILIUHBI:

o HOBBIIIEHUE 001N peueBOl KyJIbTYpbl CTYI€HTOB;

o COBEPILLICHCTBOBAHHE BJAJEHUs HOpPMaMH YCTHOM M NHMCbMEHHOH (OpPM pPYyCCKOro
JUTEPAaTypHOTO S3bIKA B HAYYHOU U JICIOBOMU cepax;

° pa3BUTHE HABBIKOB M YMEHHHA J(PQPEKTHBHOIO pPEUEBOTO TOBEJACHHUS B Ppa3IMYHBIX

CUTYaIUsAX OOIICHHUS.
3. Kparkoe coaep:kanue JUCHUTIIAHBI
AKTYyaJibHbIE IP00JIeMBbI pe4eBoil KyJbTYPbl 0011eCTBA
Hopma kxak ocHOBHasi KaTeropusi TEOpUU U MPAKTUKH KYJIbTYpPbl peud (JIUTEPaTypHBIA SI3bIK —
OCHOBa KYJIBTYpBl PEYH); MOHATHE O A3BIKOBOW HOPME; BAPHATHBHOCTH HOPM JIUTEPATYPHOTO
A3bIKa; CTUJIMCTHYECKAs CHCTEMa COBPEMEHHOI'0 PYCCKOrO JIMTEPATypHOTo si3blka. PeueBoil u
MOBEICHYECKUN OSTUKET (PYCCKUH pUTOPUYECKHM wuaean; crenuduka pycCKOro pedeBoro
ITHKETA, CBSI3b PEUYEBOTO U MOBEJCHYECKOTO ATHKETA, (POPMYIIBI BEIPAXKEHHUST PEYEBOTO ITUKETA).
I[IucbMeHnHbIe M yeTHBIE GOPMBbI HAYYHOI KOMMYHUKAIMHU
OKCTPAIMHTBUCTUUECKUE M  JIMHTBUCTHMYECKHE OCOOEHHOCTH HayyHOW peun. Jloruko-
KOMIIO3UIIMOHHBIE 3aKOHBI IMOCTPOCHMSI HAy4HOro Tekcra. [IpaBunma odopmieHus Hay4dHON
pabotel. IlpuHUunbel HaydHON KOMMYHMKAnuu U ycioBus ee s¢dextuBHocTU. [IpaBuia
opopmieHus HayyHOH paOoThl (TpeOoBaHHMS K O(OPMIIEHHIO HayyHBIX paboOT, CIHCKa
JUTEpPATyphl; MOPSAIOK COCTABJIEHUS TE3HCOB; PEJAKTUPOBAHHWE HAYYHBIX TEKCTOB; IOPSIIOK
COCTaBJIEHUS] AHHOTALIUN).
IIncbMeHnHbIe M ycTHBIE GOPMBI 1€JI0BOIl KOMMYHUKALIUH
OcobeHHocTH J1e10BOM KOMMYHUKanuu OQuIManbHO-A€I0BOM CTUIb Kak (YHKLIMOHAJIbHAs
Pa3HOBUIHOCTh COBPEMEHHOI'O PYCCKOTO JMTEPATypHOTO S3bIKA. OKCTPAIMHIBUCTHUECKUE
U JIMHI'BUCTUYECKHE OCOOCHHOCTH O(HUIMAIBHO-IEN0BOro cTuisd pedn. KynbTypa nmucbMeHHON
JIEIOBOM  KOMMYHUKallMM. YCTHble (GOpMbl  JI€OBOM  KOMMYHUKauuu. BepOanbHas
U HeBepOanbHas JienoBasi KoOMMyHuKauus. [IpaBuiia oopmieHus ciayxeOHOM U KOMMepUYecKoi
JIOKyMEHTAIMH (3asBJICHHUE, CTy)KeOHas 3alncKa, OKJIaaHas 3amucka, aToouorpadus, perome
u 1p.). OcobenHoctu nenoBoi mepenucku. IlpeseHTanus kak ¢opma AEIOBOTO OOIIEHHS.
HaunonansHbie 0COOEHHOCTH JIEJI0OBOM KOMMYHUKAIMHU (BepOasibHbIE U HEBEPOATIbHBIE).
4. Komnerennuu, popmupyemMsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI
. CHOCOOHOCTh K KOMMYHUKALlMM B YCTHOM M NHUCHbMEHHOW (opMax Ha pPYCcCKOM
U HHOCTPAHHOM S3bIKax Uil pEeHIeHHs] 3ajad MEKIUYHOCTHOIO M MEXKYJIbTYpHOTO
B3aumoeiictBus (OK-5).
5. llnanupyemblie pe3yJbTaThl 00yUeHUsI
B pe3ynbrare 0ocBOE€HUS TUCLHUIUIMHBI CTYACHT HOJIKEeH:
3Hamp:
e [IpaBWJIa PEUEBOT0 U MOBEJEHUYECKOI0 ATHKETA B JIEJIOBOM M HAYYHON KOMMYHUKALINU;
® JIMHTBUCTUYECKHE U HKCTPAIMHIBUCTHUYECKHE XapaKTEPUCTHUKU MHUCbMEHHOM M YCTHOM
¢dbopM HayuHOU U OpUIIHATILHO-AETIO0BOM peun;
® JIOTMKO-KOMIIO3MIIMOHHBIE 3aKOHBI IOCTPOEHUS HAy4YHOTO M JIEJIOBOIO TEKCTa M €ro
(bopMaIbHO-CEMaHTHUECKYIO CTPYKTYPY;
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® OCHOBHBIE CTPATETUU U TAKTHKHU BEACHUS HAYYHOU MUCKYCCHH U JICJIIOBBIX MIEPETOBOPOB.
ymembw:

® CO37aBaTh YCTHBIC W TMUCHBMEHHBIC TEKCThI HAYYHOTO M O(MHUIMATHHO-JCIIOBOTO CTUJICH
COBPEMEHHOT'0 PYCCKOTO JIMTEPaTypHOro si3bika (pedepar, aHHOTALMs, TE€3HUCHI, AOKIA];
3asiBJICHUE, CIy’)kKeOHOE€ MHUChMO, aBroOWorpadus, pe3oMe) B COOTBETCTBUH
C HOPMATUBHBIMU TPEOOBAHUSIMH;

® cHUCTEeMaTH3UPOBaTh U 0000maTe WHGOPMALMIO Ui MOJATOTOBKU TEKCTOB Pa3IUYHBIX
YKaHPOB B HAYYHOW M JI€JIOBOM KOMMYHHUKAIIUH;

® JIOTUYECKH BEpPHO, apryMEHTUPOBAHHO M SICHO H3JIaraTh COOCTBEHHYIO TOYKY 3pEHUS
B HAyYHOU U JIEIOBOM KOMMYHUKAIUU.

enademp:

® OCHOBHBIMH HAaBBIKAMHU II€JIECOOOPA3HOTO0 KOMMYHHKATUBHOTO TMOBEACHUS B Pa3IMYHBIX
y4eOHO-HayYHBIX U Y4EOHO-/I€TIOBBIX CUTYAIIHSIX;

e OCHOBaMH pedepUpOBaHMs, AHHOTUPOBAHUS U PEAAKTUPOBAHUS HAYYHOT'O TEKCTA;

® OCHOBAaMH J€JIOBOI KOMMYHHUKAIIUU;

® HaBbIKAMU CaMOCTOSITEJIBHOTO OBJIQJICHUSI HOBBIMH 3HAHUAMH C HCIOJIb30BAaHUEM
COBpPEMEHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH.
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:
1 3auerHas exunuia (36 yacos).
7. ®opMa KOHTPOJIA:
[TpomexxyTouHas aTTectanus — 3a4er (3 cem.).

Kyastypoaorus

1. MecTo aucuMIiuHbI (MOaYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

Hucnurnnuna «KynbTyposiorusi» BXOIUT B BapuaTUBHYIO 4acTh Onoka bl «Jluctumnauaen
(Momynu)» Kak qucnuruivHa o Beioopy b1.B.JIB.02.01.

2. leab ocBoeHUsI AMCUMIIIMHBI:

. crnocoOcTBOBaTh  (POPMHPOBAHUIO Yy  CTYAEHTOB  KYJIbTYpOJIOTMUECKMX  3HaHUH,
MO3BOJIIOIINX TIOHATH CYIIHOCTb KYJIBTYpbl, OCHOBHBIE MEXAHU3MBI U 3aKOHOMEPHOCTH €€
(GYHKIIMOHUPOBAHUSI, CIIOCOOHOCTH paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPHUHHUMAS
COlLlMaJIbHBIE, STHUYECKUE, KOH(ECCUOHATIbHBIE U KYJIbTYpHBIE pa3IHyusl.

3. Kparkoe coaep:kanue JUCHUTIINHBI

KyabTyposorus kak Hayka

[Tpennocsuiku popmupoBanus KynbTryposnoruu. KynerypoBeaueckuii 0610k Hayk. @unocodekue

u Hedunocodekue 6moku. DyHAaMEHTaNbHAs U NPUKIAAHAs KyabTyposnorus. Teopernueckas

U HCTOpHUYECKass KyJIbTYpPOJIOTHS. MeCTO KyIbTypOJOTMH B CHCTEME T'yMaHHUTapHBIX Hayk.

MeToapl KynbTypOJIOTHYECKUX HccieqoBaHui. OCHOBHBIE NOHSATHSA KynbTyposjoruu. Ilonsrue

KyJnbTypbl. CTpyKTypa U GYHKIUH KYJIbTYPHI.

Hcropust KyJbTYpPOIOrH4eCKUX YYCHU I

[IpencraBienuss 00 OTIMYMAX YEIOBEKa OT >KMBOTHOTO B JpeBHOCTU. [loHATHE <« OKEHB)»

B KoH(pymmanckoil tpaguuuu. Ilonstue «axapma» B [peBHeir Wunuu. IlpencraBnenue

o «manpaeiie» B JlpeBneit I'permu. KynbTypa kak 00paOoTka TOUYBBI, BO3JC/IBIBAHHUE IyXa,

KyJIbTUBHpOBaHUE yMa. [loHMMaHue KynbTypsl B CpEIHUE BeKa, B 310Xy Bo3poxaeHus,

Bo (panmysckom IIpocBemennn, B HeMelkod kiaccuyeckoi ¢unocopuu. Poccuiickas

KYJITYPOJIOTHUECKasl MBICIIb.

Kyastypoaornyeckue yuenuss XIX—XX BekoB

['éte u pomantuku. [Ipobrmema kynbTypel B ¢umocopun K. Mapkca. IlpobGiema KymnbTypsl

B «®Dunocodpun xu3Hm». MapOyprckas u baneHckas mkonbl HeokaHTHaHCTBA. DpaHIly3cKast

¢mtocopus kynprypel. A. Cen-Cumon, O. Konr, U. Tan. Illkona D. {ropkreiimMa. AHTIIO-

amepukaHckas (uiIocopusi KyJIbTypbl: POMaHTUYECKas W HBOJIOLHMOHHAS TEOPUU KYIbTYpBHI.

OBomonMOHU3M U AU dy3uonnsM o kynbrype. KoHlenuuu KylbTypHO-UCTOPUUYECKUX THUIIOB.

Teopnn 0 HaMOHANBHOW IICUXOJIOTMU M HAallMOHAIBHOM Xapakrepe. KynbTypHO-HCTOpHYECKHE
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tunbel O. I[nmenrnepa, A.Jx. ToiHOu. Cormosornueckuii Mmoaxoq K mpodiieMe KYJIbTYpBI.
Ounocodpust xu3Hu, ¢perausm. Ilcuxoanamutuueckas konuenuuss K.I. FOnra. Pacossie
koHuenuuu. KynbTypHO-uCcTOpHYeckas mmKoia U ee  npeacraBurend. CTpyKTypHO-
(YHKIMOHATUCTCKUAN MOAXOJ K M3YyYCHUIO KYAbTypbl. rpoBas u CHMBOJIHMYECKasT KOHIICTIUU
KyJIbTYphl. TeXHOJormdeckuit aerepmunusM JI. VYaiita. Heo3BOIIONMOHUCTCKUM MOIXOJ
K mpobieme KynbTyphl. DHUIOCOPCKO-aHTPOIOJIOTHYECKAs THUIONOTUS U TEPUOAM3ALNS
KYJIBTYPBI.
CemHOTHKA KYJIbTYPbI
CraHOBJIEHHE CEMMOTHUYECKOIO MOAXOAAa K MU3YYEHUIO KyJIbTypbl. CeMHOTHYECKOE IoJe. 3HaK.
Tumbl 3HakoB. 3Ha4YeHHWE 3HaKa. 3HAKOBBIE CUCTEMbl. EcTecTBeHHBIE, (DYHKIMOHAIbHBIC,
KOHBEHLIMOHAJIbHBIE, BepOayibHble cucTeMbl. CIIOBO Kak 3HaK. SI3bIK Kak 3HAKOBas CUCTEMA.
Konoseie cucremsl. [Tapanmunarsuctuka. Kunecuka. ['antuka. ['actuka. Okynecuka. Onbdakiusi.
Xponemuka. IIpokcemuka. Cucremosnorus. CeMHOTHKA TEKCTOB, OOPsIOB, UIP B (DOJIBKIIOpE.
Cemuotnka uckyccrsa. CeMHOTHKA PETUTHU.
Tunosorus KyJabTypbl
MHoroo6pasue Tunoaoruii KynsTypsl. Dopmanuonnsnii THI. COMOKYIbTYPHAS CTPATH(QUKAIHS
U CcyOKynbTypel. BnusHue reorpaduyeckux, NPUPOJHBIX  YCIOBHH,  COLMAJbHBIX,
AQHTPOIIOJIOTUYECKUX, XO3SHCTBEHHBIX (DaKTOpPOB Ha THI KylIbTyphl. KynbTypa u 3THOC.
Hanuonanenas kynsrypa. Hannopeneccanc. Kynbrypa u nuBunmszanus. Tunosorus KyiabTypsl
H.A. Janunesckoro, O. llnenrnepa, A.lx. Toinou, I[1.A. Copokuna, ®@. Hunme. Tunonorus
KynbTypsl M. Mug, FO.M. Jlormana. IHHOBalIMOHHBIE U TPAIULMOHHBIE TUIIBI KYJIbTYPBI.
Kyabtypa u peiaurus
[Tpobnema COOTHOLIEHUSI KYJIbTYypbl U pelurud B HayyHoH peduexcuu. CoLuOKYIbTypHBIE
¢ynkuuu pemurun. COOTHOIIEHHE KyiabTa W KynbTypbl. Kymbrypa m mud. Tumer penuruii.
AHnMHCTHYECKHE BepoBaHUA. MupoBble penuruu. JlyXOBHBIM MEXaHH3M MHUPOBBIX PEIUTHH.
CMBICIT peIUrHO3HOTO criaceHusl. MUCTHKA Kak KyJbTypHas Tpaaulus. 3HaYeHHE MUCTUYECKOTO
ONbITa B JIYXOBHOM OIIBITE 4YelloBedecTBa. Penurus m rocynapcrBo. JlyXOBHOE 3HaueHUE
Pedopmanuu. Penurus B coBpeMeHHOM KyIbType.
JAuHaMHKa KyJbTYPHBIX U3MEHEHHH
Junamuka kyiasTypsl. [IpoOnema kynbTyporenesa. MHoroobpasue MoaxoA0B K Ipobieme
KyJIbTypHOH AuHaMuku. CucreMa kiaccu(UKanui KyJbTYpHBIX MU3MEHEHHH B KyJIbTYPOJIOTHU:
($a3oBbId THN KYJIBTYPHON JIWHAMUKH, CMEHA CTujied, oOorameHue u auddepeHmmranms
KYJIBTYpPbI, KYyJIbTYPHBIA 3aCTOM, YyNagoK, KPU3MC, LUKIMYECKHE W3MEHEHUs, BO3POXKIEHUS,
Tpanc@opmanuu. McTouHuku M (aKkTopbl KyJIbTYpHOH IuHaMHUKU. Heo3BonronuoHHMCTCKUN
noaxoa kK npodiaeme. KoHuenus JIMHHBIX S5KOHOMHUYECKUX BOJIH.
OcobenHocTH KyJabTypHOil 1uHaMuku Poccun u Bypsatuun
OTnuuuTeNnbHBIE YepPThl PYCCKOM HCTOPHUM U KYJbTYpbl. «30JO0TOH, cepeOpsiHbI» Beka
B pycckoil kynbType. [IpotuBopeunss MmoaepHusma. Cmbici u 3HadeHne Benukoit OKTsa0pbckoit
colManucTHIecKo peBomtonuu. CoBeTckas cuctema Kak nuuiausanus. LlenHoctu connanusma.
Conpeanusm. 3actoi. IloctmonmepH. Xapaktep mnepeMeH. MeKHAIMOHAIBHBIE OTHOIIEHUS,
MEXHAIlMOHAIbHOE B3auMopencTBue. IlepcrektuBbl. IIpoGiiema npoHCXOXKIEHUS OypsT.
Crneuunduka koueBoil IMBUIN3ALNU. X035ICTBO, OBIT, MUPOBO33pEHHUE OYPSAT 10 MPUCOEINHEHUS
Kk Poccun. IlponuxHoBenue Oynausma. [locnmenctBusi mpucoenunenuss k Poccun. PeBomrornus
U ee BIMSHUE Ha KyJIbTYpHYIO JKU3Hb pervoHa. [lonM3THUYHOCTh, MOIMKOH(ECCHOHATIbHOCTh
coBpeMeHHOM Bypsatuun. @opmMupoBaHrue MUPOBO33PEHHS TOCTUHIYCTPHAILHOTO OOIIECTBA.

4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. CIOCOOHOCTh paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPUHUMATh COLMAJIbHBIE,

ITHUYECKHE, KOH(PECCHOHAIBHBIE U KYIbTypHBbIe pasnuuus (OK-6).

5. llnanupyemblie pe3yJbTaThl 00yUeHUsI

B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT J0JIZKEeH:
3Hamy:
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o OCHOBHBIE MPHUHIIMIBI YEJIOBEYECKOIO CYIIECTBOBAHMS: TOJEPAHTHOCTH, JHAJIOTa
U COTPYAHUYECTBA;

. POJIb KYyJABTYPBI KaK PETYJISITOPa COLMAIIBHOTO B3aUMOCHCTBUS U MTOBEICHNUS;

o OOBEKTHYI0 M TIPEAMETHYIO OOJIaCTH KYJIbTYpOJIOTHH, €€ MECTO B CHUCTEME HayK
0 YeJIoBeKe, KyJIbType U OOIIEeCTBE;

. OCHOBHBIE TEOPETUUECKUE KOHUEIIUN KYIbTYpPOJIOTHH;

. OCHOBHBI€ MTOHATHUSA KYJIbTYpPOJIOTUH;

. BOIIPOCHI MEXKYJIbTYPHOH KOMMYHUKALINH, TUIIOJIOTUN U AUHAMUKU KYJIBTYPBI;

. rJ100anpHbIe TPOOIEMBI COBPEMEHHOCTH C TOUKH 3PEHHUS KYJIbTYPOJIOTH;

ymemp:

° PYKOBOJICTBOBAaTbCSI B CBOCH JICSITCIIBHOCTH, MPU B3aMMOJICUCTBHHM C KOJIJIETaMH
COBPEMEHHBIMU MPUHIUIIAMH TOJIEPAHTHOCTH, TUAJIOra U COTPYIHUYECTBA;

° YUYUTHIBATH PA3IUYHbIE KOHTEKCTHI (COLMANIbHBIC, KYJIbTYpHBIC, HaI[MOHAIbHbIE),
B KOTOPBIX MPOTEKAIOT MPOIIECChl 00yUYEeHHUsI, BOCIIUTAHUS, COLIUATTU3AIINH;

° BCTYMATh B JUAJIOT U COTPYIHUYECTBO;

é1a0ems:

° dbopMaMu CaMOBBIPAKCHHS U CIIOCO0AMU MPOSIBJIICHUN YEI0BEYSCKOW WHIANBUIYATBHOCTH,
rapMOHHMH B MHOT0OOpa3uu, HAIIPaBJIECHHOCTH Ha JIOCTUKEHUE MUPA B COTJIACHS;

° HABBIKAMHU HCIOJb30BAHUSl TOJYYCHHBIX 3HAHUI B OOIIEHWU C MPEACTABUTEISIMHU

PA3JIMYHBIX KYJIbTYP, YYUTLIBAA OCO6€HHOCTI/I KYJBTYPHOI'O, COHUAJIBHOI'O KOHTCKCTA
6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

1 3auernas enunuia (36 yacon).

7. ®opmMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (4 cem.).

ITHKA

1. MecTo nucuunIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOMH MPOrpaMMbl

JucuunirHa «9THKa» BXOAUT B BApUATUBHYIO YacTh OJoka b1 «Jlucrummunsl (Mogymnn)»
Kak qucnuruimHa 1o Beioopy b1.B.J1B.02.02.

2. llenb ocBOCHUSI AMCUMIIIMHBI:

o pacKkpeITUe  COJEpXKaHWsl ATUKM Kak  (UIOCOPCKOW  JAUCHUIUIMHBI, BbISBICHHE
U OIPEACIIEHUE COLMAIBHO-UCTOPUUECKOU IIPUPOABI U CYIIIHOCTH DTUYECKOrO 3HAHUS, €r0
JyXOBHO-IICHHOCTHOW 3HAYUMOCTH.

3. Kparkoe coaep:kanue JUCHUTIINHBI

IIpeamer 3THKH. BO3HUKHOBEHHE MOpPaIH

OtuMoniorust ¥ AePUHMIMU 3TUKM U Mopanud. COOTHOUIEHHE MOopalldi U Jpyrux Qopm

KYJIBTYPHOM pEryJsIIMM CO3HAaHUS M IIOBEIEHUS uejoBeKa. MHOroaclneKTHOCTh MOpald,

0CcoOeHHOCTH ee (pyHKIMOHMpoBaHus. EAMHCTBO MOopanu n MHOroo0Opasue HpaBoB. MopaJibHbII

aBroputTeT. HeHacwine Kak KaTeropu4ecKMil MOpaibHBI HMMIIEpAaTHB. 30JI0TOE IPaBUIIO

HPaBCTBEHHOCTU. [lapasokc MOpanbHOM OLIEHKU U MOPAJIbHOTO TIOBEICHMS.

JTHYeCKHe BO33PeHHusi APEBHOCTH

OTtnyeckue HOpMBbI MHAMKCKOro odmiectBa. Koneco cancapsl, HupBaHa. bynausm. buorpadus

Bynasl. Yetsipe OnaropogHble MCTHHBL. BoceMmepuunblii myTh crnacenus. Kondyumanckue

Tpanuuuu  Jlpesnero Kwutas: dyenoBekontoOue, puTyall, CBIHOBHSAS IMOYTHTEIHHOCTb.

bnaropoanslii MyX Kak HpaBCTBEHHBIN upaeai. lcnpaBieHWe MMEH M MPUHLMII COLUAIIBHOTO

ycTpoiicTtBa oOmiectBa. Jlao L[3p1 m OCHOBHBIE TOJIOKEHUS Haocu3Mma. [IpuHIMTT HEnesHWHS.

Jlernsm M 1IKOJa 3aKOHA: MOpaJbHBIE LIEHHOCTH WM HPAaBCTBEHHbIE nacanbl. 10 OCHOBHBIX

HaIlpaBJICHUN pPA3BUTHS ITUYECKON MBICIM AHTUYHOW KYJIBTYPbL. ODBJIEMOHHMCTHYECKAs 3THKA

Hemokpura u Apucrorens. I'enonusm kupeHankoB. KuHusupyroomuii acketusM Jluorena.

Bomtontapusm coductoB. Mopanmusupyromuii uHTewekTyann3M Cokparta. Co3epraTesbHo-

IyXOBHasi aedrenbHocTh [lnmaToHa. Otmka OnMKypa, CTOMKOB, CKENTUKOB. HpaBcTBEeHHO-

OYHCTHUTENIBHBIN ACKETU3M HEOIUIATOHUKOB.
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HpaBcTBeHHOE caMOCO3HAHUE JTUYHOCTH B CPeIHHE BeKa

3anoBeau Mouces u Mucyca Xpucra B Haropaoii nponoseau.

Ituka HoBoro Bpemenn

[Tpennocbulku BO3HMKHOBEHHUS KallUTalM3Ma M 3JEMEHTHl KallUTaJIUCTUYECKOM MOpaiu

B Heapax (eomanpHoro obmectBa. Bospoxaenue. Pedopmanus. JlubGepanbHas ueonorus.

Mexanunusm u ctouniu3M 17 Beka. DBaeMOHN3M U ceHcyanu3M 18 Beka. Dtuka Kanra u ['eresns.

Opaemonn3M Deiiepbaxa.

CoBpemeHHBIE I THYECKHE TEOPHHU

YHuUBepcaau3M U NapTUKYISIPU3M B cOBpeMeHHOU 3Tuke. Teopus crnpaBeanuBoct Jx. Ponsa.

Ortuka auckypea. [locine nobpoxerenn. Dtuka nonra u dTHKa aodponereneit. CoBpeMEHHBIH

rymanu3M. KoHkperuzanusi oOIIeueIOBEYECKUA MPUHLUIOB MOpAId MPUMEHUTEIHHO

K YCJIOBHUSIM JIeSTeNbHOCTH Bamei npodeccuu. [IpodeccrnonanbHas HpaBCTBEHHOCTh M ATHKA.

[TpodeccuonanbHblit 10T, YECTh, TAKT, TYMaHU3M.

Joopo u 3710. CTbIj, COBECTH, BUHA

OO61ue npeAcTaBIeHUs O MOHATHSAX HPAaBCTBEHHOTO CO3HaHUS. Penurno3noe u 6e3penuruo3Hoe

npezacrasieHne o noope u 3ie. Mcroku 3ma. [1oOpo m momb3a. Jlnamektuka no0pa M 3ia.

@DeHOMEH CThI1a, COBECTH, BUHBI. OOBSICHEHUS MX BO3HHUKHOBEHHS, CXOACTBA U OCOOCHHOCTH.

KynbTypsl cTbiia, coBecTH U BUHBI. J{oar (JIMUHBIN) U CKIOHHOCTb. Buel qomra.

JLOCTOUHCTBO, JII000Bb, IPYK0A U HEHABUCTH

Mup nennocteit. ®eHOMEH 1yXOBHOCTHU. JlOCTOMHCTBO, TOPAOCTD, TOPbIHS. JIF0OOBb, yBaxeHUE

U HEHAaBUCTh, M HMX XapaKTePUCTHKH B MHUPOBBIX penurusix. Jo6oBs u apyxba. OOmiee

U pa3U4HOe. DTanbl poXxaAeHUS U popmupoBanus. [Iparmatndeckuii 1 MeTadu3MUECKU CMBICTT

mo0BH. JIF0O00Bb Kak TBOpUECKas CHIA.

Jrousm, cB0o001a, YeCTHOCTH U CIIPABENJIMBOCTH

OrousMm U ajbTPyH3M Kak dTHYeckue Kareropuu. Mcroku sromsma. OCHOBaHUS ajlbTpyH3Ma.

CBo0o0J1a U OTBETCTBEHHOCTb. YCJIOBUS CBOOOJHOrO BbIOOpa. I[IpoOiema aBTOHOMHUU MOpAJIH.

[IpaBna xak BbIcmiasi 1EHHOCThb. JIokb W oOMaH. YeCTHOCTB: CIOBO, €10, CaMOCO3HAaHHUE.

[TpoGnema noBepust. CripaBeJIUBOCTb.

CuyacTbe M CMBIC KU3HH YeJI0BEKa

Tpu npencraBienus o cyactbe. TeMHOe U cBeTioe MupoBocnpusTie. CyacTbe U CMBICH XKU3HU

yenoBeka. Cuactbe U oOpojerens. CyacTee M 00IIas MepcrneKkTuBa >ku3HU. CyacTbe W TeMI

JKU3HU. Y I0BOJILCTBUE U CHACTHE.

4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:

. CIOCOOHOCTh K KOMMYHMKAallUM B YCTHOW M NHCbMEHHOM ¢opMax Ha pycCKOM
U HMHOCTPAHHOM f3bIKax JUJIsl pEIIeHUs 3a7ad MEXKIMYHOCTHOIO M MEXKYJIbTYPHOTO
B3anmoeiictBus (OK-5);

o CMOCOOHOCTh paboTaTh B  KOJUJIGKTHBE, TOJEPAaHTHO BOCIPHUHUMATh COLMAJIbHBIE,
ATHHYECKHE, KOH(PECCHOHAIBHBIE U KyabTypHbIe pasnuuns (OK-6).

S. Ilnanupyembie pe3yabTaTbl 00y4eHHA
B pe3ynbrare ocBO€HUS TUCHUIUIMHBI CTYACHT HOJI/KEH:

3Hamb:

° NEPUOAN3AIUI0  ATHYECKONM  MBICIH, OCHOBHBIE  (PHIOCO(PCKO-ITUYECKHE  IIKOIBI
Y HampaBlIeHUS, a TAKXKE UX TPECTaBUTEICH;

° OCHOBHBIE TEOPETUUECKHUE U MTPUKIAIHBIE TPOOIEMBbl COBPEMEHHOM ITHIECKON MBICIH;

° KaTeropuallbHbII amnmapara ¥ METOJOJIOTHYECKHUE TPUHIUIBI OCBOCHUS MOpaId Kak
KYHBTypHO‘HCTOqueCKOFO SIBJICHUA,

° CYITHOCTh U 3aKOHOMEPHOCTH CTAaHOBJICHUS TTPO(HECCUOHATLHOM ITHUKH;

ymembs:

° MPABUIILHO OMEPUPOBATH KATETOPUSMHU ITHKHU;

° OCYIIECTBIISITH aKCHOJIOTUYECKUH aHAIIN3 COITMAIbHOM JIEHCTBUTEILHOCTH;

° MOHUMATh MIPUPOTY COBPEMEHHON HPABCTBEHHOM KYIbTYpHI, TPOOIIEM €€ pa3BUTHS;

6/1a0emb:
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° ATUYECKON TEPMUHOJIOTUEN U MOJIb30BATHCS €10;
° HaBBIKAMH BBITIOJTHEHUSI YYEOHBIX W TBOPUYECKHX 3amaHui (3cce, MOKIaabl, pedeparTsl,
OT3bIBbI, COUMHEHUS, PELICH3UN ).
6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:
1 3aueTHas equHuIa (36 9acon).
7. @opMa KOHTPOJIAA:
[TpomexyTouHas aTTectanus — 3a4er (4 cem.).

ConnoJiorust

1. MecTo nucuMmiuHbl (MOaYJis1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Hucnunmuaa «Conuoiorusi» BXOJIWT B BapHaTHBHYIO 4YacTh Onoka bl «/lucnurinHb
(Momynm)» Kak aucuuiuimHa o Beioopy b1.B.J1B.02.03.
2. lleid 0CBOEHHUS JUCHUILIHHDBI:
° M3yYeHUE  TEOPETUYECKHMX  OCHOB W 3aKOHOMEpPHOCTEH  (YHKIIMOHUPOBAHUS
COIIMOJIOTMYECKON HayKH, €€ CHCHU(PUKHA, MPUHIUIOB COOTHOIICHHUS METOI0JIOTHH
1 METOJI0B COLIMOIOIHYECKOI0 IO3HAHHS;

o HN3YUCHHUC U aHalIu3 COBPEMCHHBIX COLUAJIBHBIX IIPOLECCOB, CONHAIIBHBIX OTHOILIICHU I
" COMaJIbHBIX ﬂBHeHI/IfI;
L4 03HAKOMJICHHE C METOIUKOM MMPOBCACHUA COUNOJIOTHICCKUX HCCIICOBaHMI

3. Kpartkoe coaep:xaHue TUCHUILIHHBI
Commonorusi kak ocobas oOmiectBeHHass Hayka. Ompenenenusi couuonoruu. OCHOBHBIC
¢ynkuuu  conumoinoruud. HMcropus conuonorund. OOIIECTBO Kak —COLMajIbHAsg —CUCTEMA.
COIII/IaJH)Hoe PasBUTHC KW COLMUAJIBHBIC HW3MCHCHUA. COHHOJIOFI/IH JIUYHOCTH. COLII/IEL]II)HI)IG
rpynnsl 1 obuHocTH. ConManbHas cTpaTUGUKALM U coluanbHas MOOMIBHOCTh. ColManbHbIe
HHCTUTYTBl U COLOUAJIBHBIC OPraHuv3alHnu. KYJ'II)Typa KaK COIHMAJIBbHOC SBJICHUC. COLII/IaJII)HI)If/'I
KOHTpOJb. JleBuanTHOe noBeaeHue. Conuoaoruieckoe ucciae10BaHue.

4. KomnereHuuu, popMupyemMbie B pe3yJabTaTe 0CBOCHUS TUCHUTIMHBI:

o CIOCOOHOCTh paboTaTh B KOJUIGKTHBE, TOJICPAHTHO BOCIPHUHHUMATH COIMAJIbHBIE,
ITHHYECKHUE, KOH(PECCHOHAIIBHBIC U KyIbTypHbIe pasnuuus (OK-6);
o CIOCOOHOCTH K CaMOOpraHu3aluu u camoodpaszosanuto (OK-7).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS IUCUMIUIUHBI CTYJEHT AOJIKEH:

3Hamy:
o CTPYKTYPY COLIMOJIOTUYECKOTO 3HAHUS, COOTHOIIICHHE COIMOJIOTHH C IPYTUMH HayKaMH;
o NPEIbICTOPUI0 U COIMaTbHO-(puocoCcKre MPEANOChUIKH COLMOJIOTUA Kak HayKw,

OCHOBHBIC 3Tallbl €€ CTAHOBJICHHA W Pa3BUTHUSA, OCHOBHBLIC HaIlPpaBJICHUS COBpeMeHHOI\/JI
COLII/IOJ'IOFI/I‘-ICCKOI\/'I HAYKH;

o CUCTEMHBIH TMOAXOA K aHalu3y OOIecTBa, TEOPUU Pa3BUTHs OOIIECTBa, COLMATIBHBIX
W3MCHCHMIA,

o COIMOJIOTHYECKHE KOHIICTIINHA JTHYHOCTH, TIOHATHS COIMAIBHOIO CTaTyca M COIMAILHOM
POJIU, OCHOBHBIE ITAIIbl M aT€HTHI COIUATH3AINH TUIHOCTH;

o POJIb COLMATBHBIX MHCTUTYTOB B KU3HU 00IIECTBa, NX (DYHKIIUU U TUCHYHKIUU;

o MOHSITHUS COLMATBHOW CTPYKTYpBl W COIMAIBHON CcTpaTtu(duKamuu OO0IIecTBa, BHIBI
COITMAITbHOM MOOMITBHOCTH;

. OCOOEHHOCTH METOJOB cbOopa wuHOOpPMAIMK W  TMPOIEAYPHI  COIHUOJIOTHYECKOTO
WCCIIC/IOBAHHS,

ymembw:

o AHAIM3UPOBATh  COBPEMEHHBIE  COIIMAIbHBIE  MPOOJEMBI,  BBISBISATH  MPUYHHBI
Y TIPOTHO3UPOBATh TEHACHIINN UX Pa3BUTHS;

o COCTaBJISITh MPOTPAaMMBI MPOBEICHUS MUKPO- M MaKpPOCOIIMOJIOTHYECKUX HCCIICIOBaHUH,

pa3pabaTbIBaTh HHCTPYMEHTApHil, 00padaThIBaTh SMIMPUUECKUE TaHHBIE;
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o paboTtaTh ¢ HMCTOYHMKAMH HWH(POPMALUMU:  COLMAIBHO-TIOJIUTUYECKOH, HAy4YHOU
U IyOJUIIMCTUYECKON JUTEpaTypoil U O6ubnuorpadueit, mepuoguKon, CTaTUCTUYECKUMHU
UCTOYHUKAMHU, MaTepUaaMi SMIUPUYECKUX HCCIEJOBAHUM;

61a0ems:

o CHOCOOHOCTBIO TPUMEHATh TEOPETHUECKUE TIOJIOKEHHs JUId aHajh3a COBPEMEHHBIX
COLMAJIbHBIX MPOOJIEM, BBIABIISITH IPUUMHBI U IPOTHO3UPOBATh TEHICHIIMU UX PA3BUTHUA.

6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:

1 3auerHas enunamIa (36 yacon).

7. ®opMa KOHTPOJIA:

ITpomesxyTouHas arrectanus — 3a4er (4 cem.).

IHoauTosorus

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Hucuummna «[lonuTonorus» BXOJUT B BapHaTUBHYIO YacTh Onoka bl «/lucuurmaen
(Momynn)» kak nucuumuiHa 1o Beidopy b1.B.JIB.02.04.

2. llenn ocBOeHMS IMCHUIIIMHBI:

e (opMHUpOBaHHE y CTYACHTOB CHCTEMHBIX 3HAHUN O TOJUTHUYECKOHN cepe 0OIIecTBEeHHOM
KHU3HH, 4TO JOJDKHO 00ECHEeUUTh YMEHHE CAMOCTOSTENIbHO aHAJU3UPOBAThH MOJIUTHYECKHE
SBJICHHUSI M TIPOLECCHI, JIENIaTh OCO3HAHHBIA MOJUTHYECKUH BBHIOOP, 3aHUMATh AaKTHBHYIO
KU3HEHHYIO IMO3UIMI0, a TakXke IIOMOYb OyaylleMy CHELHAIUCTy B BBIPaOOTKE
COOCTBEHHOTO0 MHPOBO33peHHA. [laTh CTyaeHTaM LEIOCTHOE MPEACTABICHUE O TpEaIMETe,
OCHOBHBIX KaTe€ropHsx, CyIIHOCTHBIX XapaKTEPUCTUKAX MOJUTOJIOTUH.

3. KpaTkoe coaep:kanue JTUCHUIITHHBI
IHoauToI0rNs KAK HAyKa
CyImHOCTh MOJUTOJOTHM, €€ NPEeIMET, CTPyKTypa. Meroabl M (QYHKIHMM IOJUTOJIOTHH.
[Tonuronorus kak yyeOHas ucHUILIMHA. McTOpus MONUTHYECKUX YUEHU.
IHoanTH4eckas cucrema o01ecTBa
['ocynapcTBo, 00111€CTBO, OTKPBITOE OOIIECTBO, 3aKPBITOE OOIIECTBO, MOIUTHYECKAs MTAPTUS KaK
4acTh MOJUTHYECKON CHUCTEMBI, MOJUTUYECKUIT UHCTUTYT, OCHOBHBIE 3JIEMEHTHI MOJIUTUYECKON
CHUCTEMBI, KJacCU(PUKalMsi TOJIUTHYECKUX CHCTEM, TMOJIMTUYECKHE CBSI3H, IOJIUTHYECKHE
OTHOILIEHHUSI, TOJUTHYECKHE MTPOLIECCHI, MOJUTUUYECKHE OpTraHU3alluu, TOJTUTUYECKUE IBHKEHUS.
I'paxnanckoe 001ecTBO M IPaBOBOE IOCYAaPCTBO
['paxxnanckoe oOIIECTBO, CTPYKTYpHbIE D3JE€MEHThl U (DPYHKUIHMM Tpa)KAaHCKOro OOIecTBa,
aubepannsm, MpaBoBOE rOCYAAPCTBO, PYHKIIMU U COLMANIbBHBIE OCHOBBI IPAaBOBOTO TOCYAAPCTBA,
MOJIMC, TIPOU3BOJICTBEHHAs cdepa, monuTrueckas chepa, cornuanbHas cdepa, 1yxoBHas cdepa,
npaBa 4YeJOBEKa, MpaBa IpaKJAaHWHA, MOJUTHYECKass cBOOOJa, JM4Has CcBOOOJA, KOHCEHCYC,
0OIIECTBEHHO- MOJIUTHYECKAsk CUCTEMA, DKOHOMUYECKask MOJIEpHU3ALUs, TUTIOPATH3M.
IHonuTHYeckre NAPTUHU U MAPTHIHBIE CHCTEMbI
[TonmuTuyeckass mapTusi; CTaAUM PA3BUTHS TOJUTUYECKUX NAPTUN; TE€HE3UC TMOIUTHYECKUX
naptuil; QyHKIMM NOJMTUYECKUX MapTUi; KiIacCU(PHUKAIMA NapTHil: KaJpoBble U MacCOBBIE,
JerajbHble W HeJeralbHble, MPaBAIIUE M OIIMO3UIMOHHbIE, JMOepaibHble, KOHCEPBATUBHEIE,
KOMMYHHCTUYECKHE, COIMAJ-IEMOKpaTHUECKUe, (alIUCTCKUe; OJHONApTHiiHAasg cucTema,
OumapTu3M; MyJIbTUIIAPTUIHAS CUCTEMa, MapTHIHAs KOAJIWLUS, MOJUTHYECKUM IUIIOpaiu3M;
couuanbHas 06aza mapTHil; mapTUitHasi KOHKYPEHIIMA.
IHonuTH4yeckas BJIACTH
[Tonstue «@monuTHyeckass BiacTb». CyIIHOCT M YEpPThl MOJUTHUECKON BiacTH. OCHOBaHUSA
nonuTudeckor Biactu. [loHsTue nerutTuMHOCTH Biacth. YueHue M. BeOepa o sneruTumMHOCTH
BJacTU. THUMOJNOrUs JIETUTUMHOW BiacTH. POib JIETMTUMHOM BIIACTM B Pa3BUTUHU OOIIECTBA.
Oco0eHHOCTH JeTUTUMAIINH BJIaCTU B cOBpeMeHHOU Poccuu.
Honuruyeckoe auaepcrso. Iomrnyeckas 3jura
[Tpupona u CyIHOCTD JIUJIEPCTBA KaK COLMAIBLHOTO siBNIEHUS. [IOHATHS «OIUTHYECKUN JTUIep»
U IOJINTUYECKOE JIUAEPCTBO». PaKTOPBI, ONPEAEISIIOIINE XapaKTeP MOJIUTUYECKOTO JIUAEPCTBA.
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JIlnyHOCTHBIE ~ 4YepThl  JUAEPOB:  NPUPOAHBIE  KAYECTBA, HPABCTBEHHBIE  KAyeCTBa,
npodeccuoHaNbHBIC KauecTRa.
HoauTH4yeckue pexUMbI
[TonsiTe «OIUTHYECKUM pexum». OCHOBHBIE YEpThl IMOJIMTUYECKOTOo pexuma. Kpurepuu
KJIaCCU(UKAUUU TOTUTHYECKUX PEXKUMOB. TOTaIUTAPHBIM MOJUTUYECKUN PEXKUM: CYIIHOCTh
Y OCHOBHBIE YEPThl TOTAIUTAPHOI'O PEKUMA. ABTOPUTAPHBIA NOJUTHUUECKUN PEKUM: MOHATHE
U OCHOBHbIE 4YepTbl. OCHOBHBIE IyTH I€pexojJa OT TOTAJIWTApU3Ma M aBTOpPUTapU3Ma
K JEMOKPAaTHYECKOMY PEXHUMY, MOJUTUYECKUN TUTIOpAIU3M. J[eMOKpaTHYECKUN MOJUTHUYECKUN
PEKHUM: CYIIHOCTb, OCHOBHBIE YEpPTbl U €ro OCOOEHHOCTHM B OTHEJIbHBIX CTpaHax.
Knaccugukarus 1eMOKpaTHUECKUX PEKUMOB B COBPEMEHHBIX YCIIOBHSX.
N30upartesbHbIE CHCTEMbI
DnekropanbHble (W30MpaTeNnbHble) cUcTeMbl. OCHOBHBIE THITBI (MOJETH) W30MpaTeNbHBIX
cucteM. CoBpeMeHHbIe M30MpaTeIbHBIE CHCTEMbl U MX OCOOEHHOCTH B Pa3IMUYHBIX CTpaHaXx.
3akoHOJATENBCTBO 00 u30MpaTenbHOW cucreMe. MakopuTtapHas W30MpaTenbHas CUCTEMa,
e¢ pasHoBuaHocTH U Moaudukauuu. IlpomopruonanpHas u30OuparenbHas —cucTEMa
u e cneuupuka B pa3aMUHBIX cTpaHax. CMmemaHHble W30HpaTeNbHBIE CHUCTEMBI.
MHoroctyneHuaTbie BEIOOPHI.

4. Komnerennuu, popmupyemblie B pe3yJibTaTe 0CBOCHUS AN CUMIIIMHBI:
. CIOCOOHOCTh paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPUHUMATh COLMAJIbHBIE,

STHUYECKHUE, KOH(DECCHOHAIbHBIC U KyabTypHbIe pasinuus (OK-6).

5. llnanupyemblie pe3yJbTaThbl 00y4YeHUs

B pe3ynbpTaTe 0CBOCHMS TUCUMIUIUHBI CTYJIEHT AOJIKEH:
3Hamb:

° MOJUTUYECKUE KOHIIENIUH MOJUTHYECKUX MBICIUTEEH MPOIUIOTr0 U COBPEMEHHOCTH;
° 0COOEHHOCTH POCCUHCKON MOJTMTHYESCKON MBICIIH;

° OCHOBHBI€ KATETOPUH MOJIUTOJOTHH;

° CTPYKTYPY MOJIUTUYECKON CHUCTEMBI OOIIECTBA;

° TUIIOJIOTUIO OCHOBHBIX IOJIUTUYECKUX UHCTUTYTOB;

ymembw:

. CHUCTEMaTHU3UPOBATh M 0000IIATh TTOJIYYCHHYI0 HH(POPMAIIHIO;

° MCIIOJIH30BaTh MH()POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl PEIICHUS TIOTUTUYECKUX 3a]1a4;
e1a0ems:

. CIIEMAJILHOM TOJIMTOJIOTMYECKON TEPMHUHOJIOTUEH;

° HaBBbIKAMH aHAJIN3a MOJUTHYECKHUX MPOLECCOB.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

1 3auetHas equnuia (36 gacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (4 cem.).

HOJII/IMeprIe KOMITIO3UTHI

1. MecTro aucuMIiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Hucuumnuna «[lonmumepHble KOMITO3UTBD) BXOJIUT B BapHaTUBHYIO uacTh Oioka bl
«lucrumuinHbl (MOTYIH)» Kak AucHuIuiHa 1mo Beioopy b1.B./1B.03.01.
2. llenb ocBOCHUSI AMCUMIIIMHBI:
. (dbopMHpOBaHKE Yy CTYACHTOB COBPEMEHHBIX MPEICTABICHUNA O MOJUMEPHBIX KOMITO3UTHBIX
MaTepuaiax, TEXHOJIOTHUAX UX MOJy4yeHUs, CBOMCTBAX, 00JIACTAX MPUMEHEHHUS.
3. Kparkoe coaep:kanue JTHCHUTIAHBI
Beenenue
Cucrematuka MaTepHaliOB: KOHCTPYKLIMOHHBIC, (YHKIMOHAJIbHBIE U Jp., MX OCHOBHBIE
CBOICTBa, (HaKTOpHI OIpeneNsaIoue CTPYKTypy M obnactu mnpumeHeHus. CoBpeMEeHHbIE
npoOJaeMbl TMOMYyYeHHs M HUCCIEAOBAaHMS MEPCHEKTUBHBIX MOJMMEPHBIX MaTepUajoB M HX
pelleHre Ha YpOBHE yUEHUS O COCTAaBeE.
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MeToab! Hccae10BaHUS OJTUMEPHBIX KOMIO3UTOB
Crneunduka COBpEMEHHBIX HMHCTPYMEHTATbHBIX METOJOB WCCIEAOBAHUS TEPCIICKTUBHBIX
MOJIMMEPHBIX MaTepualioB. Paszpyiaromne u Hepa3pyniarue MeTo bl aHAIM3a MEPCIIEKTUBHBIX
MOJIMMEPHBIX MAaTEPHAIIOB, CIIOCOOBI X peaTM3alliy Ha IPAKTHKE.
[Mosry4yeHne MOJIMMEPHBIX KOMIIO3UTOB
Heopzanuueckue KomMnozumaol
Mertamiel 1 MaTepuaibl Ha UX OCHOBE: BOJOKHA, METAJUIOIIIACTHI, MeTaJIonoauMepsl. HoBbie
noJMMepHbIe (OPMBI yTiiepoaa U MaTepuaibl Ha ux ocHoBe. CoeTuHEHNS BHEPEHUS B rpadur,
YIJIEPOJHBIE BOJIOKHA, CHHTETHYECKHE alMas3bl W IUICHKH Ha WX OcHoBe. DysuiepeHbl u
SH/IOIPAIbHBIE COCTUHEHHUS Ha UX OCHOBe. DyIneputThl M CBEpXTBEpAbe (OPMBI YIiIepoJa.
[TonmmepHast KepaMHKa U KOMITO3UTHI. J{n3aitH HEOPraHUYECKUX MOJIMMEPHBIX MaTEPHAJIOB.
Opzanuueckue KoMno3umsol
OpraHuyeckre TMOJMMEPbl M TEPCHEKTUBHBIE MaTepHajibl Ha HMX OCHOBE: IOJMMEpPHBIC
MOJYIPOBOJTHUKH, MPOBOJHUKA U (poTompoBogHUKU.  [lepCrieKTUBHBIE  TOJUMEPHBIE
KOMITO3UITMOHHBIC MaTepHajbl: CTEKIO- M OPraHOIIACTHKH. [Ipo0iaeMbl OMOCOBMECTUMOCTH U
MIEPCIICKTHBBI PA3BUTHS MOJTMMEPHOTO MATCPUAIOBEACHHUS.
4. KomnereHuuu, popMupyemMbie B pe3yabTaTe 0CBOCHUS TUCIUTLIMHBI
e  BIAQJICHUC HABbIKAMH XHMHUYECKOTO OKCIEPUMEHTA, OCHOBHBIMH CHHTETHUYECKUMH U
AHATUTUYCCKUMHU METOJAMH TIOJIYYCHUS W WCCICJAOBAHUS XHMHUYCCKUX BEIICCTB U
peakiuii (OI1K-2);
e  3HAaHME HOPM TEXHHUKH OE30IAaCHOCTM M YMEHHEM pealn30BaTh HUX B JIAOOPATOPHBIX U
TexHojornueckux ycnopusx (OITK-6).
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3ynbraTe 0OCBOCHUS TUCIUILIMHBI CTYCHT HOJIKEH:

3Hamb:
° COBPEMECHHBIC HAINpaBJICHUS pa3BUTUA XUMHH B OOJACTH BBICOKOMOJIEKYJISPHBIX
COCJIMHEHM;

L4 CYLICCTBO IIPOLECCOB, OIMPECACIIAIOINX XUMHUYCCKOC, (I)I/I?»I/I‘ICCKOC n MCXAaHHYCCKOC
MOBCACHHUEC MMOJIUMCPHBIX MAaTCPUAJIOB,

° MPUHIUIIBI U 00JIaCTH MCIOJIB30BaHUS OOBEKTOB BBICOKOMOJIEKYJISIPHOTO XapakTepa, C
YYETOM UX COCTaBa, CTPOCHHUS U NIOBEICHHUS;

ymembw:

L] KOMIIJICKCHO NPUMCHATH ITIOJIOKCHUSL U TIOHATHUA XUMHUHU BBICOKOMOIJICKYJIAPHBIX
COE€IUHEHUI;

° YCTAaHABJIMBATL COOTBCTCTBHUC MCKIAY 00BEKTOM XHUMHH NNOJIMMEPOB METOAaMH €TO
MOJIYYCHHA U IPUMCHCHU A,

énaoemsp:
. HaBbIKAMHU aHAJIM3a TMPOIECCOB, MPOTEKAIOIUX B OPTaHUYECKUX M HEOPraHWYECKUX
MaTepuanax;

. paboTaTh CO CIIPaBOYHOM JIUTEPATYPOI MO MOJTUMEPHBIM MaTepUaIaM.
6. O0mas TPy10€eMKOCTb AU CHUIJIMHBI:
2 3a4yeTHbIe eAUHULBI (72 yaca).
7. @opmMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4et (7 cem.).

(DyH[[aMeHTa.]Il)Hble IMNOHATHUA XUMHUHU

1. MecTo tucuMIJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/ibHOH NPOrpaMMbl
Juctuniuna «®yHaaMeHTalbHble TOHATHS XUMUKW» BXOJUT B BapHaTHUBHYIO YacTh OJI0Ka
b1 «lucuumnuael (MoIynn)» Kak aucuuiuinHaa mo seioopy b1.B.J1B.03.02.
2. Heab 0CBOEHMS AMCIMIIJIMHBI:
. yriayOieHne 3HaHUW B 00JacTH OCHOBHBIX TEOpUM, MOJesel, IPUHLHUIIOB U KOHLEMIUN
COBPEMEHHON XUMUH.
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3. Kpartkoe cogep:xaHue TUCHUILIHHBI
XuMmu4deckass CBSI3b. THIIBI XHMHUYECKHX CBS3€M, BaJIeHTHOCTh, CTCIEHb OKMCJICHUS,
KOOPJMHALIMOHHBIE 4YHKCIIa, MEXKMOJEKYJapHble B3aumoneictBus. Merton MO-JIKAO mis
MHOT'0AaTOMHBIX MOJeKy. ['eomerpust Mmonekyn. Jlokanuzamus, AenoKaau3anus, Tuopuan3anusi.
['MnepBaIeHTHOCTD, AMEKTPOHOACHHUITUTHBIE MOJICKYJIBI.
Kucnorno-ocHoBubie paBHOBecus. Kucnornocte mno  bpencreny. KucinorHo-ocHoBHOE
paBHOBecue B Bojie. HuBenmupyrommuii a3¢dext pacTtBoputens. 3aKOHOMEPHOCTH B M3MEHCHHUH
kucioTHocT 10 bpencreny. KucinorHocts 1o Jleroucy. Ilpumepbl KUCIOT M OCHOBaHUU
JIstonca. Kucnorsl siemMeHTOB Tpynn Oopa u yriepoaa. KucioTel aieMeHTOB Tpymm a3zoTa
U Kuciopoga. MOoIeKylnbl TaloreHoB Kak KucioTel Jlprouca. Kiaccudukanus KuciaoT
u ocHoBaHuM JIbtonca. OCHOBHBIE TUIBI peakiui. JKecTKkue U MATKUe KUCIOThl U OCHOBAHUSI.
TepMmoMHaMUUECKUE TMapaMeTpbl KHUCIOTHOCTH. PacTBOpUTENM Kak KHUCIOTHI M OCHOBAHUSI.
CuibHBIE KMCJIOTHI, CYNIEPKUCIOTH. DYHKIHS KUCIOTHOCTH
HexkoBasienTHbIE B3auMoaeicTBUS. BBeeHHE B CyITPaMOJIEKYIISIPHYIO XUMUIO.

4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
° CIIOCOOHOCTh HCII0JIb30BaTh MOJIy4EHHbBIE 3HAHUS TEOPETUYECKUX OCHOB

(byHIaMEHTATBHBIX Pa3eI0B XUMHHU IIPH PEeLICHNUH MpodeccuoHanbHbix 3ama4d (OITK-1);

5. llnanupyemble pe3yJbTaThl 00yUeHUsI

B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3HAMb:

° (GbyHIIaMeHTaJIbHBIE MTOHATHS B XUMUU — TUIIBl XUMHUYECKHUX CBSI3€H, BAIGHTHOCTh, CTEIIEHb
OKHUCJICHHS, KOOPJMHALIMOHHBIC 4HcIa, MEXMOJIEKYJIIPHbIE (HEBaJICHTHBIC)
B3aUMOJCHCTBUS;

° KUCJIOTBl U OCHOBAHHUS B HEOPraHMYECKOW, KOOPJAMHAUMOHHOW M OPraHUYECKOW XHMUHU,
CYNEpPKUCIOThI, BOJHBIE U HEBOJHBIE PACTBOPbI M PACTBOPUTENHU, CBEPXKPUTHUECKUE
cpenbl;

. OCHOBHBIE MTOHATHUS CYIPaMOJIEKYISIPHON XUMHUH;

ymembw:

®  UCHOJb30BaTh 3HAHUS, HAKOIUIGHHBIE MPHU HW3YYEHUHM JUCLUIUIMHBI, NPU pPELICHUU
KOHKPETHBIX 3a]1a4, CBS3aHHBIX C IPOPECCHOHATBHOM ESTETLHOCTHIO;
enademp:
®  TEOPETHYECKHMHM MPEJCTaBICHUAMHU (yHIAMEHTAIBHBIX Pa3/eoB XUMUU.
6. O01mast TPy10eMKOCTh JUCHUNJIMHBI:
2 3aueTHbIe eAnHMUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomesxyTouHas arrectanus — 3a4et (7 cem.).

Xumusi Opr)KaIOIIIeﬁ Cpeabl N XMMHMKO-IKO0JIOrM4eCKUi MOHHUTOPHUHI

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/JbHOH NPOrpaMMbl
JucnunimmHa «XuMHUS OKpYXaroled cpeabl U XUMHKO-DKOJIOTMYECKUH MOHUTOPHHI

BXOJIMT B BapHaTHUBHYIO 4acTh O10ka b1 «/lucuumiannsl (MOLyH)» KaKk TUCHMILIMHA MO BHIOOPY

b1.B./1B.04.01.

2. llenn ocBOCHMS IMCHUIIIHHBI:

. O3HAaKOMJIEHHUE CTYJEHTOB C KOHLENTYyaJlbHbIMH OCHOBAaMHM XMMHMH OKPY>KAIOILIEH CpENbl
KaK COBPEMEHHOM KOMIUIEKCHOM HAayK{, H3y4dallled XHUMHYECKHE IPOLECCHI,
IpOTEKAaoIMe B pa3IMYHbIX reocdepax 3emi;

. ¢dbopMHpoBaHHE TIPEACTABICHUH O B3aWMOCBS3aHHOCTH NPUPOAHBIX (UINYECKUX,
XUMHYECKHX U OMOJIOTMUYECKUX MPOILIECCOB B PA3IIMUYHBIX 3€MHBIX 000JI0UKAX U XapaKTepe
BIIMSIHUS HA HUX YEJIOBEYECKOU NEATEIBHOCTH.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI
Beenenne. ®u3nko-xumMmu4eckas 3Bo0nus reocpep 3emin
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[Ipeamer xumum oOKpyxaromieil cpensl. CBs3b C JIpyruMu  gucturmuHaMu. OcoOeHHOCTH
XMMUYECKUX TMpEBpaAlICHUN B MPUPOJHBIX CHUCTEMaX. ['eoXUMHUYecKas HCTOPHUS IJIAHETHI.
['eocdepsr u 3emuble 000104KH. OCHOBHBIE HCTOYHHKM HSHEPrUM Ha 3emjie: HHAOTCHHbIE
Y SK30T€HHBIE MPOLIECChl. PacipocTpaHEeHHOCTh XUMHUYECKUX AJIEMEHTOB B OKPY’KaIOLIEH cpelie.
buoxumuueckas sBomronusi atMocdepbl U ruapocdeprl. Poiab  KUBBIX  OpraHM3MOB
B (hopmMHpoBaHUU OHOChHEpHI.

Du3uKo-XUMHYeCKNe nmpoueccbl B armocdepe

Crpoennie u cocraB armocepsl. Temmeparypubiii mpodwminb armochepsl. YCTOHYUBOCTH
atMoceprl. DOTOXMMHYECKHE TMPOLECCHl B  BEPXHHUX CJIOAX 3€MHOH  aTMocepsl.
doroxumuyeckue mporeccel B crparocdepe. O3on . Hyneoit mukin. O30HOBBIA CIOH, €ro
byuknun B Ouochepe. BrusHue oKcHIOB a30Ta M TaJOrE€HCOJEPKAlIMX OPraHUYECKUX
COCIMHEHUN Ha HYJIEBOW IUKI 030HA. DU3MKO-XMMHUYECKHE MPOLECChl B Tporocdepe.
CBoOonubie panukansl B Tpomochepe. DPOTOXMMHUYECKOE OKHCICHHE MeTaHa. Peakuuu
rOMOJIOrOB MeTaHa. AJjikeHbl. Peakiuu o3oHupoBaHMs. beH3051 M ero romosioru. AjbAeruibl
u KetoHbl. [IpeBpameHuss ¢ ydacTHeM OKcUIOB as3ora. Ammuak. OKcuzIbl —a3ora.
®doTtoxuMuyeckuii cMor. ATMochepHBI UMK coeauHeHUM a3ota. CoeauHeHus cepbl
B atmMocdepe. CepoBopopon. Auokcun cepsl. Okucienue coennuenuit cepol. [lapHukoBbie ra3zbl
B atMocdepe. Boma B atmocdepe.

XumMuveckue nmpoueccsl B rugpocdepe

I'mpponornueckuii 1ukia. OCHOBHbIE BHBI IMPHUPOAHBIX BOJ M OCOOCHHOCTH HUX COCTaBa.
AHOMaJIbHBIE CBOMCTBA BOJABI M UX poJib B mpHupoae. OcCOOEHHOCTH BOJABI KaK PacTBOPHUTEIIS.
KapOonarHasi cucreMa M KOHIEHTpalMs HOHOB BOJOpOJAa B BojAe. YrojbHas kuciora u pH
pactBopa. PactBopumocTs kapboHaTHbIX mopoi. Kameuut. Jlomomut. BricokomarHesnaabHbIN
KaJIBLWUT. BiusHue npumecedl Ha pacTBOPUMOCTh KajpluTa. PaBHOBECHas pacTBOPUMOCTH
CHWJIMKAaTHBIX MOpoJ. PacTBopumMocTh rub0CHTa U allFOMOCHIIMKATOB. [larpaMmbl yCTOHYHBOCTH.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE IIPOLIECCHI B ruzpocdepe. OxucauTeNnbHO-
BOCCTAaHOBUTEJIbHBIE MOTEHIMAIBI MPUPOAHBIX BojoeMoB. Juarpammel pE —pH nns cuctemsl
Fe—-O—H,O-S-CO,. OxucneHne-BOCCTAHOBIICHUE B MPUPOAHBIX YCIOBHsIX. DOTOCHHTE3.
[Tporiecchl OpIXaHUS U Pa3NOKEHUA. TemmepaTypHbIM MNPOQHIb MPECHOBOAHBIX BOJOEMOB.
Penokc-0ydepHocTb. OnurorpodHsie u 3BTpOGHBIE BOJIOEMBI. [Iporeccr
KOMILIEKCO0Opa30BaHus B runpocdepe. [Ipupoausie u CUHTETUYECKUE
KOMILIeKcooOpa3zoBaTenu. [IoBepXHOCTHO-aKTUBHBIE BelllecTBa B BojoemMax. OkeaH. DcTyapuu.
TemnepaTypHblii Tpouiab, COCTaB U CBOWCTBAa OKeaHWuYecKux BOJ. [Ipoieccel ynameHus
OCHOBHBIX  PAacTBOpPEHHbIX BemecTB. (OCOOEHHOCTH  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB B OKEAHE.

XuMHYecKHe NMpouecchl B IOYBEHHOM cJl0€

Crpoenne nutocdepbl. CTpykrypa 3emMHOil Kopbl. [louBa. OOpa3zoBaHHME MOYBEHHOIO CIIOS.
OnemeHTHBIH M (a3oBbIi coctaB mouB. I'ymyc. CocTaB M CBOWCTBa T'yMYCOBBIX BEILECTB.
Bnaroemkocte ¥ BomompoHumaemMoctb 1mouB. [louBeHHble  pacTtBOpbl.  [louBeHHBIN
MOTJIONMIArOIIMI  KoMIuiekc. KaTnoHHOOOMeHHast  crmocoOHOCTh  MOoYB.  CelleKTUBHOCTh
KaTHOHHOTO oOMeHa. Kucnbie mouBel. Buapl mouBeHHON KUCIOTHOCTU. DOPMBI COeNMHEHUN
amroMuansi B TouBax. CoeaWHEHWST KPEeMHHUS W aTOMOCUIMKATBL. A30T, dochop u cepa
B IMOYBEHHBIX Mpoleccax. MapraHeln M kejne30 B NouBaX. MHUKpPO3IEMEHTbl U XUMHUYECKOE
3arpsi3HEHHE MOYB.

Murpanus u Tpancdopmanus npumeceii B 0uocdepe

Bunpt murpamuu. Bosnymaas, BogHas, OWOreHHas W TEXHOTeHHas Murparus. DakTopsl
murpanuu. Knaccudukamnuss MUTpUpPYIOMIEX 3IeMeHToB. ['eoxumudeckue Oapbepbl. Du3MKo-
XUMUYECKHE, MEXaHHYECKHe, OMOTeOXMMHYECKHE W TEXHOTeHHBbIe Oaphephl. Murparus
U aKKyMYJSIIUS COCNMHEHUH KpeMHHUs, amtoMuHus. Qocdopa, THKETBIX METallioB
¥ paauoaKTUBHBIX dJeMeHTOB B Oumocdepe. Ilpomeccsl camoouumienus: BomoeMoB. ['uaponus
coneil TsKenbIX MeTauioB. OKHCIIEHHWE OpPraHWYeCKHX BEIIECTB B adPOOHBIX YCIOBHSX.
Tpanchopmanmsi HedhTH W TECTUIUIOB B OKpyXKawiied cpenae. KucimoTHbie T0XKIU.
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KucnorooOpa3yromue BemecTa B atMmocdepe. 3aKUCICHHE 0CaaKoB. TpaHCTpaHUYHBIN TIEPEHOC
KUCJIOTHBIX OcaakoB. /InHamuka nzMmeHenus pH m xumumueckoro cocraBa ocaikos. [Ipomneccsl
afcopOLMK OKCHUIOB Cepbl M a30Ta IMOJACTWIAIOIIENH IMOBEPXHOCTHIO. 3aKHCIECHUE O3ep.
3akucienne nouB. [101BUKHOCTD 3IEMEHTOB U KUCIOTHOCTD IIOYB.
KoHTpOJIb ¥ 01IeHKA COCTOSTHUS OKPY KAKOLIEl cpeabl
CranmapTbl KauecTBa OKpyKatomel cpenbl. HopmupoBanue arMocepHBIX 3arps3HEHHH,
3arpsi3HSIOIMX BEUIECTB B BOAHBIX OOBEKTAaX, COACpPMAaHUS BpPEIHBIX BEIIECTB B IIOYBE.
OKOJIOTUYECKUIT MOHUTOPUHT. AHAIIMTUYECKUE METO/bI KOHTPOJIS 32 COCTOSIHUEM OKpY>KaroIlen
cpenbl. [lpuopureTHble KOHTpPOJIMpYEMBIE NApamMeTpbl OKpyxaromieil cpeasl. Konnenmus
U CTPYKTypa CHCTEMbl MOHUTOPHWHTA, NMPUHIUIBI €¢ (YHKIIMOHUPOBaHUSA. POJIb MOHHTOpHHTA
B aHAIM3€ U MPEIyNPEKICHUU OMACHOTO PAa3BUTHS MOCIEACTBUN IIOOATBHBIX aHTPOIIOT€HHBIX
BO3JEHCTBUI
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. BJIAJICHUE HABBIKAMM XHMHYECKOIO OSKCIEPHUMEHTa, OCHOBHBIMHU CHUHTETUYECKHMHU
U AHAIUTUYECKUMU METOAAMHU TIOJYyYEHHMS] M MCCIEJOBAaHUSA XUMUYECKUX BEIIECTB
u peakuuit (OI1K-2);
o CIIOCOOHOCTH BBIMOJIHATH CTaHAaPTHBIC OTepaluy o npeaiaraeMbiM Metoaukam (ITK-1).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbrare ocBOE€HUS IUCHUIUIMHBI CTYACHT HOJIKEeH:
3Hamb:
. COBPEMEHHBIE TEOPETHUYECKHE TMPEACTABICHUS XHUMHH M CIOCOOBI HX TMPUMEHEHUS
K OIMCAHMIO U aHAIN3Y XMMHUYECKHUX IIPOLECCOB B Pa3IMUHbIX IPUPOIHBIX Cpeaax;
. CYIIHOCTH (PU3UKO-XUMHUYECKUX IPOIIECCOB, MPOUCXOISAIMX B armocdepe, ruapochepe
u atMocdepe;
. OCHOBHbBIE MCTOYHUKH AHTPOIOI€HHOTO XMMHUYECKOTO 3arpsA3HEHUs] OKpYKaroUleh cpenbl,
BUJbl M 3aKOHOMEPHOCTM MWIpallMd U TpaHCPOpMAaIMM 3arpsA3HSIOIIMX BELIECTB
B IIPUPOJHBIX CpeAax;
. CYUTHOCTh DJKOJOTHYECKUX TpoOJieM, CBS3aHHBIX C AHTPOINOTEHHBIM BO3JIEHCTBUEM
Ha OKPY’KaIOIYIO CpeAy U MYTH UX MPEOOICHHUS;
ymembp:
. pemars 3anadyd, CBs3aHHBIE C (PU3UKO-XMMHUYECKUMH TpolieccaMu B armocdepe,
ruzpocdepe 1 MOYBEHHOM CIIOE;
o MPOTHO3UPOBATh BO3MOXHBIE IYTH MHUTpallid W TpaHchopManuu XHUMHYECKUX
COEIMHEHUI B 00bEKTaX OKpYKarollel Cpellbl UX BO3ACHCTBUE HA IKOCUCTEMBI;
enaoemp:
. METOJAaMH XUMHUYECKOIO MOHMTOPUHTA U OLEHKH CTENEHU AHTPONOT€HHOTO H3MEHEHHUS
00BEKTOB OKPYKAIOIIEH CPEIbI.
6. O01mast TpPy10eMKOCTh JUCHUIJIMHBI:
2 3a4yeTHbIC eqUHUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4et (8 cem.).

MeTtoabl MOJYYE€HUA MOHOKPUCTAJLJIOB

1. MecTro aucuMiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
JuctummHa «Metoasl MOIYy4eHHsT MOHOKPHUCTAJIOB» BXOAUT B BapUAaTUBHYIO YacTh
osoka b1 «Jlucuumminael (MOTyITH )» Kak quciuIuinaa 1mo Beioopy b1.B.J1B.04.02.
2. llenb ocBOCHUSI AMCUMIIIMHBI:
. ¢dopmupoBaHue 0a30BbIX MPEJCTABICHUNA O HAYYHBIX MPUHIMIIAX U OCHOBHBIX METOJaX
MOJTy4Y€HUSI MOHOKPHUCTAILJIOB.
3. Kparkoe coaep:kanue JMCIUIITHHBI
Du3NKO-XUMHYECKHE OCHOBBI BHIPAIIMBAHUSI MOHOKPHUCTA/IIOB
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ITnasnenue u Kpucmanauzayusa. OCHO6HblE CcMAOUU KPUCMANIUZAUUU, 20MO2EHHOE
u cemepozennoe 00pazosanue 3apooviuiei
OnpeneneHnne Temneparypbl IUIABIEHUS, YACJIbHOW TEIUIOTHl IUIABJICHMS, KPUCTaJUIM3ALUU.
PaBHoBecHasi TemnepaTrypa KpUCTAJLTU3AINH, [IEPEOXIIAKICHUE U METAaCTaOMIBHOE COCTOSIHUE.
[lepecoiiennas (aza, nepeoxiakaEHHas KHUIKOCTh, TEPMOJAMHAMUYECKUIN MoTeHnnan ['nbbcea.
OCHOBHBIE CTaJUU KPUCTAJLIM3AIIMU, TOMOI€HHOE U TeTepPOreHHOE O0Opa30BaHUE 3apOIbILICH.
[Ipouecchl, CONMPOBOXKIAIOIINE POCT KPUCTAIIOB. XUMUYECKHUE B3aUMOJIEUCTBUS B PacTBOpPAX-
pacruiaBax. KucioTHo-ocHOBHasi XapaKTepUCTHUKA PACIIZIABOB OKCUJIOB U COJICH.
Mexanuszmot pocma zpaneii Kpucmainog
3aBUCUMOCTh CKOPOCTH TMpOIECCa KPUCTAUIM3ALUM U MHUKPOCTPYKTYpPBI CIUTKAa OT YHCIA
3apoAbIlIEd M HMX CKOPOCTH pocTa. ['MIpOIMHAMHYECKHE PEXUMBI NPH KPUCTAJUIM3ALHUU.
Kunernka, mopdonoruss W MeXaHW3M poOCTa KpUCTAIOB. KuHeTHmueckne OCOOESHHOCTH.
MaccoBas kpucraummzauus. Jlokanuzanus UeHTpOB KpucTam3zanuu. (Cxema pacTyen
MOBEPXHOCTU KPUCTAJUIA 110 MOJIEKYJIIpHO-KHHeTHuYeckor Teopun Koccens-CtpaHckoro.
Ilocmpoenue ouazpamm naaeKOCMU OKCUOHBIX U COJI€BbIX CUCHEM KAK OCHO8a noodopa
pacmeopumens
JuarpamMMbl MJIABKOCTH OKCHUAHBIX M COJIEBBIX CHUCTEM. THUIBI B3aUMOJEHCTBUS M THIIBI
nuarpamm. [locTpoenne nuarpamm IIaBKOCTH.
OcHOBHBIE MeTOAbI BHIPAIIMBAHUS KPUCTAJJIOB
Knaccudukanus merogo. Poct kpucramioB npu (pa3oBoM mepexoje KHUIAKOCTh-TBEPAOE TEI0
B OJHOKOMIOHEHTHOW cucteme. Crnenuduka pocTa KpuUCTANIOB Npu (a30BOM TMepexoje
B MHOTOKOMIIOHEHTHBIX cucTemMax. CrocoObl HalpaBIeHHON KPUCTAIA3AIIH.
Memoowt evipawjueanun u3z coOCmMeEEeHHLIX PACHIABO8
OcHOBHBIE METO/bl BBIpAIIMBAHUSA KPUCTALIOB W3 paciuiaBoB: Kupomyrnoca, Yoxpanbckoro,
CrokOaprepa, bpumxmvena, Bepneiins, 30HHON maBkd. OCHOBHBIE OCOOCHHOCTH 30HHOMN
wiaBku. Meton [1dhanHa 11st OYUCTKY KpHUCTAUIOB TepMaHusi. [ Opu30HTalIbHAS U BEPTUKAIbHAS
30HHas nepekpucramuianusi. Koaddunuent pacnpenenenus u npumecH. [lepepacnpeneneHue
npuMecH B Ipolecce pocra kpucramia. Ilpoduns pacnpeneneHuss npuMecu B KpHCTalIe.
O} PeKTUBHOCTH OUUCTKH.
Memoowt évipawueanusn u3 pacmeopos
BeipanmuBanue U3  HU3KOTEMIIEPATYPHBIX — pacTBOpPOB. [ 'mapoamHamuyeckue  (HakTopsl,
BIUAIONINE HAa KUHETHKY KpucTauzanuu. JlBa stanma kpuctamum3anud. OCHOBHBIE THITBI
KpPUBBIX PACTBOPUMOCTH B 3aBUCUMOCTHU OT TeMIiepaTypbl. CxeMa ruApoTepMalIbHOTO aBTOKJIaBa
C BHYTPEHHHUM PACTIPEICIICHUEM TeMIIEPATYPHI.
Kpucrannuzanus u3 pactBopoB B pacruiaBe. HaydHble OCHOBBI pacTBOpP-pacIsIABHOIO METOJA.
OOmme cBeneHus 0 pacTBopax. PacTBopbl kak (ha3bl MEPEMEHHOTO COCTaBa. TeopeTHYecKue
MPEACTABICHUS O PacTBOpPax M UX pa3BuTHe. Kpurepuu pacTBOp-paciiiaBHON KpHUCTAIIU3ALINH.
Kpurepuu Bo160pa pactBoputens. Hegoctatku pacTBop-paciyiaBHOTO METO/IA.
['unporepmanbHBIi CHUHTE3 W POCT KpHUCTAUIoB. OOmias XapakTepUCTHKA, MPEUMYIIECTBA
Y HEJIOCTATKH.
Memoowvl evipawjueanun u3 2a3o060i azvl
XUMHUYECKHUE peakluy B Ta30BOM (aze Npu TPAHCIOPTE BEIIECTBA K 30HE pPOCTa, €ro
Pa3NoKEHUH WIIM CUHTE3€ Ha 3aTpaBKe.
3akirouenue
Pa6ots! corpyanukoB BI'Y u BUIT CO PAH no BbIpaniuBaHui0 MOHOKPHUCTAIIIOB.

4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. CIOCOOEH HCIIOIh30BaTh IMOTYYEHHBIE 3HAHUS TEOPETHUYECKUX OCHOB (DyH/IaMEHTABHBIX

pa3/iesoB XMMUH TIPH peleHun mpodeccuoHanbHbiX 3a1a4 (OI1K-1);
. BJIaJICHHE CUCTeMOM (hyHIaMeHTaIbHBIX XUMUdeckux moHstuii (ITK-3).

5. llnanupyemble pe3yjbTaThl 00yUeHUsI

B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYICHT J0JIZKEeH:
3Hamb:
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o CYUTHOCTh ¥ IPUMEHEHHUE METOOB MOJIYICHUSI MOHOKPUCTAILIOB;

ymemp:

o WCIOJIb30BaTh 3HAHMS, HAKOIUIEHHBIC TpPU H3YYCHHH Kypca «METoapl TOTydYeHHS
MOHOKPHUCTAJIJIOBY», [UIsl BbBIOOpa METOJa M YCJIOBUN BBIpAIlUBAHMS KPUCTAIJIOB
KOHKPETHOT'O HEOPTaHMYECKOTO COSANHCHHS,

enaoemsn:

o METOJI0JIOTHEN BbIOOpA METOo/1a KPUCTAIIIM3AMU KOHKPETHOTO BEIIECTBA.

6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:

2 3a4eTHBIC eAUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTounas arrectanus — 3a4et (7 cem.).

I/I36pal{l—[ble rJaBbl AHAJUTHYECKOH XUMHUH

1. MecTo nucHUIUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

Juctumummaa «30paHHbIe TTaBbl aHATUTHICCKOW XVUMHUM» BXOIUT B BAPUATHBHYIO 9acTh
6noka b1 «JlucuuninuHel 1 MOyu» Kak AucuuiinHa no Beidopy b1.B./1B.05.01.

2. llenu ocBOeHMS TMCHUNIHHBI:

o 03HAKOMHTH CTYJCHTOB C OCHOBHBIMHU HAIIPABJICHHUSMH PAa3BUTHUS aHATUTHYCCKON XUMUU
MaJbIX KOHIICHTpAIMii, TEOPETUYECKUMH OCHOBAaMH, BO3MOXXHOCTSIMHU, METOIUYECKHUMHU
MOIXOJITaMH ¥ IPUEMaMH ITPOBEICHUST KOHIICHTPUPOBAHUS U Pa3/ICTICHUS dJICMCHTOB.

o C YY4E€TOM COBPEMCHHBIX HAyYHBIX JIOCTHIKCHUN YIIIyOUTh 3HAHUS CTYACHTOB O METOIaX U
CPEICTBAX XEMOMETPUKU, MPUBUTH HABBIKHU IJIAHUPOBAHUS IKCIEPUMEHTa U 00pabOTKH
€ro pe3yJIbTaTOB B COOTBETCTBHU C CYIICCTBOM peIIacMOW 3aJadyu, JaTh MOHSITHS O
METPOJIOTHYECKON CTOPOHE OpraHu3aluu padOThl XUMUYECKOW TabOpaTopuu U KOHTPOJIE
KaueCcTBa Pe3y/IbTATOB XMMHUYECKOTO aHAIIN3a,

3. Kpartkoe coaep:xanue JUCUMILIHHBI

OO01mas xapakTepucTHKA U KJIaccH(PpuKanus MeTOA0B pa3ieieHuss 1 KOHIEeHTPUPOBaHUS

Ponb MeTonoB pa3iencHUs U KOHIIGHTPUPOBAHUS B AHATUTUYECKOW XWMHUU, BIUSHUE Ha

METPOJIOTHUECKHE  XapaKTePUCTUKA  METOJMK  aHamm3a ®W  uX  d()PEKTUBHOCTS.

KonnentprupoBanue kak 4acTHBIN ciy4ail pasfeneHus. ENMHCTBO (PU3UKO-XMMUYECKUX OCHOB

METOJIOB pa3jielicHUs] U KOHIeHTpupoBanus. OCOOCHHOCTH OIpPeIeTCHUS HU3KUX COJICP KaHUA.

«Xonocroit» onbIT. OCHOBHBIC MOHSTHUS: pa3JelieHne, KOHIEHTPUPOBaHUE (OTHOCUTEIBHOE U

abcomtoTHOE), BbaeneHue. Knaccudukanus MeTOAOB pas3feieHuss U KOHIEHTPUPOBAHUS I10

qUCIy KOHTaKTUpYIOHUMX (a3, 1O arperaTHoMy COCTOSHHIO KOHTaKTHPYROIIUX  (da3.

KonnuecTBeHHBIC XapaKTEPUCTHKH IPOIIECCOB PA3ICICHUS M KOHIICHTPHPOBAHHSI.

Crnoco0bI ocymiecTBJICHHS Pa3/ieJIeHUs] 1 KOHIEHTPUPOBAHHUSA

Ocaswcoenue u coocarxcoenue

OcCHOBHBIE TEOPETHYECKUE TOJIOKEHUH MeToAa. THmbl KOJUIEKTOPOB U TpeboBaHUS,

npenbsBiIsieMble K HUM. Heopranwdeckwe coocaautend. [Iporiecchl, JOMHHHUPYIOIIUE IPU

coocaxnenuu. OpraHuueckue coocaauTenn. MexaHu3m coocaxaeHus. Knaccudukanus

OpPTaHWYECKHUX COOCAIUTENICH M COOCaXTaeMbIX COSTMHECHUI. BiIvsiHIEe KUCIIOTHOCTH pacTBOpa U

MPHUCYTCTBHS TOCTOPOHHUX KOMILIEKCOOOpa3oBaTeneil Ha MOJHOTY pa3AeleHusl.

IKkcmpakuus

OcHOBHBIE OIpeNeTIeHHs: IKCTPAKIUS, SKCTPAreHT, JKCTPAKT, PEIKCTPAKIIUS, PEIKCTPAreHT,

PEOKCTPAKT. OKCTPAKIHMsS MHKPO- W MaKpOKOMIIOHEHTOB. [IpemmymiecTBa W HEJOCTaTKH

sKcTpakiui. OCHOBHBIEC 3aKOHBI 1 KOTMYECTBEHHBIE XapaKTEPUCTHUKU IKCTPAKITUHN. DKCTPAreHTh

u pazbaButenn. CrocoObl OCYIIECTBICHUS SKCTPaKIUU. THIIBI SKCTParupyomuxcst COeAMHEHUH.

Copoyusn

[Tapamerpsr copOrmn. CopOIMOHHOE KOHIICHTPUPOBAHUE MHUKPO3JIeMeHTOB. OCHOBHBIC THIIBI

copOeHTOB. (OCHOBHBIC TMOJIOKECHHSI TEOPHUH HMOHHOTO oOOMeHa. Tumbl HMOHOOOMEHHUKOB.

MoHOOOMEHHBIE ~ PaBHOBECHS. Onpeneneane  QU3HKO-XUMHUYECKHX  XapaKTEPHUCTHK

MOHOOOMEHHUKOB.
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Hucmunnayusa, promayus, npooupnasn niaska
JIMCTHIUISIIIMOHHBIE  METOABl KOHIIGHTPUPOBAHHS: METOJbI HCIAPEHUsS; OTTOHKA IOCIe
XUMHUYECKHX MPEBpAllleHUI; ra30Bas SKCTpaKUus U aHanu3 napoBoid ¢a3pl. Gnoranusa. Texnuka
ocymectieHus. OuoTanus mociae ocaxaeHus U MoHHasA ¢uioTauus. PakTOPbI, BIAUSIOMKE HA
dnotanmonHoe KoHIeHTpUpoBaHue. CenekTuBHOE pacTBopeHue. [IpodupHas miaBka. CyiecTBo
METO/Ia U €r0 3HaUEHUE MU ONpeAeIeHUN 0JIaropoAHbIX METAJIIOB.
Du3NKO-XUMHYECKHE MEeTO/IbI pa3/ieleHus] U KOHIEHTPUPOBAHHUSA
Xpomamozpaghusa, Kanunnapulii 3neKmpoghopes, INEKMPOXUMUA — QUIUKO-XUMUYECKUE
Memoovl pazoenenus u KOHWEHMPUPOaAHU
OU3NKO-XMMUYECKHE OCHOBBI ~XpoMaTorpaduyeckoro mporecca. BrusHue mapaMeTpoB
mpolecca Ha KadecTBO XxpomaTtorpaduueckoro pasaenenus. @Daktopbl, BIUSONME Ha
CeNIeKTUBHOCTH U 3 dexktuBHOCTH pazaenenus. CymHocts merona KO. Bo3moxkHocTH Merona
KD. Dnextponus u nemeHTamus.
XeMOMeTpHKA U XUMHYeCKast MEeTPOJIOTUs
OcHoOBHBIE 33/1a4M U TIOHATUS XEMOMETPHUKHU U XUMHUECKON MeTposoruu. [IpsimMbie 1 KOCBEHHbIE
u3MmepeHus. OCOOCHHOCTHM W3MEpPEHUS XUMHUYSCKHX BEIUYHMH. AHAIMTHYECKUH CHUTHAI,
rpagyupoBoyHas (yHKUHA. AOCOIIOTHBIE U OTHOCUTENIbHBIE MeETOAbl aHanmu3a. OOpasiibl
CpaBHEHHUSA, CTaHIapTHhIE oOpa3ubl. OCHOBHBIE TIOHATHS XHUMHUYECKOW  METPOJIOTHH:
MOTPEIIHOCTh, BOCHPOU3BOJUMOCTh, MPABHIBHOCTb, YYBCTBUTEIBHOCTb, CEIEKTHBHOCTb.
CrartucTrudeckue METO/Ibl OLIEHKH BOCITPOU3BOAMMOCTUA. METOIbl OIIEHKH MPABHIIBHOCTH.
4. Komnerenuuu, popmupyembie B pe3yJbTaTe 0CBOCHUS! TN CUUIIIMHBI:
o BJIQJICHHE HAaBBIKAMH XHMMHUYECKOTO JKCIIEPUMEHTa, OCHOBHBIMH CHHTETHYECKHUMHU
U AQHAIMTUYCCKUMHM METOJaMH TIONYyYeHHUS H HWCCIICIOBAaHUS XHWMHUYCCKUX BEIICCTB
u peakuuii (OI1K-2);
o BJIaJIeHUE CUCTEMOH (pyHIaMeHTaIbHbIX XuMudeckux mousaTuii (ITK-3);
o BJIAJIETh METOAAMHU Oe30macHOro OOpamieHHs C XMMHYECKHMH MaTepHalaMd C y4eTOM
ux (pusznyeckux u xuMudeckux cpoicts (ITK-7).
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pe3ynbraTe 0CBOSHUS IUCIUIUIHHBI CTYACHT H0JIKEeH:
3Hamy:
o TEOPETHUYECKHE OCHOBBI METOJOB pa3/IelieHUss KOHIICHTPUPOBAHUSA, UX MECTO B POy
JIPYTUX METOJOB MCCIIEIOBaHUs, a TAK)KE B3aMMOCBSA3b C METO/IaMU AaHATUTUYECKON XUMUU
B IIEJIOM U ¢ IpYTUMH (DYHIAMEHTATbHBIMA XUMHYECKUMU JUCIHILTHHAMY,

. OCHOBBI TEOPUU BEPOSITHOCTEH M MAaTEMAaTUUYECKON CTATUCTUKH, AUCTIEPCUOHHOTO aHAJN3a,
METO/IOB IJIAHUPOBAHUSA SKCIIEPUMEHTA,

ymembw:

o peann3oBaTh BO3MOXHOCTH METOJIOB pa3/iefieHUs M KOHIICHTPUPOBAHUS KaKk Ha JTare

IJIAHUPOBAHUA OKCIICPUMCEHTA, TaK W I TPOTHO3UPOBAHHUA TIOBCACHHA PCAIIbHBIX
XHUMHUYECKHUX CHUCTEM,

° MPaKTUYECKH TPUMEHSITh METOJbl XHUMHUYECKOM METPOJIOTUH W XEMOMETPUKH B
XMMHUYECKOM aHaJIn3€, OPUEHTHUPOBATHCS B HUX;

é1a0ems:

° METOJaMH pa3ieJICHUs] M KOHIICHTPUPOBAHUS TMPHU Ppa3pabOTKe HOBBIX AHATUTUYECKHX
METO/IMK U peasi3alii ONMCAHHBIX.

° METOIaMH U CPEJICTBAMU XEMOMETPHUKHU ISl pEIICHU 3a/1a4 XUMUYECKOTO aHaAIN3a.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

2 3a4eTHBIC eUHUIIBI (72 4acoB).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4et (6 cem.).

I'ereporennblie paBHOBeCUdA

1. MecTo aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
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Hucnunnmuna «['eTeporeHHbIe paBHOBECHs» BXOJHWT B BapuaTHBHYIO 4acTh Oyoka bl

«Jducuurmael (MOIYyIM)» Kak qucuuiuiHa no Beioopy b1.B.J1B.05.02.

2. llesid 0CBOEHHUS JUCHUILIMHDBI:

o OBJIQ/ICHUE METOJaMH TI'EOMETPUYECKON TEepMOAMHAMUKU JJsl MCCIeJoBaHUS (a30BBIX
PaBHOBECHI;

o ycBOEHHE TeopuH (ha30BBIX IEPEXOA0B, 3HAKOMCTBO C KJIACCHYECKMMHU JuUarpaMMaMu
COCTOSIHUSI OMHApPHBIX CHCTEM, a TaKXkKe C TPONHBIMH JAMarpaMMaMd, HEOOXOIMMBIMU
COBPEMEHHOMY CIIELUAIUCTY B 00JaCTH XMMUU U XUMUYECKON TEXHOJIOTHH.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

T—x—y nuarpamMMbl ¢ HOHBAPHAHTHLIMH PABHOBECHAMH

Huazpammol  cocmoanusa O060UHBIX CcUCEM: C HEOZPAHUYEHHOU PACMEOPUMOCHBIO

KOMNOHEeHmMo6 u ¢ mpexgasnviM HOHEAPUAHMHBIM PAGHOEECUEM; C MOHOMEKMUYUECKUM

pasnogecuem u ¢ RNOJUMOPPHBIMU KOMHNOHEHMAMU; C NPOMEICYMOYHbIMU (hazamu.

Huazpammpl  cOCMOAHUA MPOUHBIX CUCHIEM C YEembIPeX(pa3HbiM HOHEAPUAHMHBIM

npeepauienuem.

OOume mnpexncTaBieHUs O JUarpaMMax COCTOSHHMS. TepMOJMHAMMYECKHH MOTEHLHUAI.

3aBUCHUMOCTh TEPMOJMHAMUYECKOIO NOTEHLHMANa OT TEeMIepaTypbl W JaBieHUS. AHaIU3

JUarpaMMbl  COCTOSIHMSI ~ JBYXKOMIIOHEHTHBIX CHCTEM C  HUCIOJb30BAHUEM  METOAA

F€OMETPUUYECKON TEPMOJMHAMHUKU. 3aKOHOMEPHOCTH H300pakeHHs (a30BbIX paBHOBECUM

B CJIOXKHBIX AMAarpaMMax COCTOSIHUSA. | 'eoMeTpuYecKre OCHOBBI IOCTPOCHMSI CJIOKHBIX JUarpaMm

cocTosiHUsL (ha30BBIX PABHOBECHH. 3HAYCHHWE TE€TEPOTEHHBIX PABHOBECHH [UIsI MOHMMAaHUS

npobieM cuHTe3a U pa3pabOTKH TEXHOJIOTUHU IOJTY4YEHHUs BEIIEeCTB. | eTeporeHHble paBHOBECHUS

KaK pa3jie]l XUMHYECKON TepMOJIMHAMUKH. BakHelmue noustus u onpeneicaus. [Ipasumo das.

[TonsiTne XuMUYeCKOro noreHuuana. /luarpamMmma COCTOSIHUSL CUCTEMBI C HENPEPBIBHBIM PSIOM

KUAKUX M TBEPABIX pacTBOpoB. JluarpamMma COCTOSIHHUS CHUCTEMBl C TOYKOH MUHUMyMa

Ha JIMHUAX JIMKBUIYCA U coiupayca. JlnarpaMMa COCTOSIHUSL CUCTEMBI C PACCIOCHHUEM pacTBopa

B TBEPJOM COCTOSIHMM. JluarpamMma COCTOSIHMSI CHCTEMbI C YHOPSJOYEHHBIMU TBEPABIMU

pactBopamu. JlMarpamMma COCTOSIHMSI CHUCTEMBI C IBTEKTHYECKMM paBHOBecHeM. Jlnarpamma

COCTOSIHUSI CUCTEMBI IBTEKTUYECKOTO THUIIA C PETPOTPAJAHBIM COTUAYCOM. Jlnarpamma cocTosiHUS

CUCTEMBI C IIEPUTEKTUYECKMM paBHOBecueM. OrpaHWYeHHAs pPacTBOPUMOCTb KOMIIOHEHTOB

B JKUJKOM COCTOSIHMM. Jlmarpamma COCTOSIHUSI CUCTEMBI C OTPaHMYEHHON PAacTBOPUMOCTHIO

KOMIIOHEHTOB B KUAKOM COCTOSHHU. CHCTEMBI C MOHOBApUAaHTHBIM PaBHOBECHEM TBEPIBIX

pacTBOpOB ~ Ha  OCHOBE  MNOJUMOP(HBIX  MoAu(HUKalui  KOMHOOHEHTOB.  Cucremsl

C MOHOTEKTOMJIHBIM paBHOBecMEM. CHCTEMBl C DHBTEKTOMIHBIM paBHOBecHEM. CHCTEMBbI

C METaTEeKTUYECKUM paBHOBECHEM. J[MarpaMMbl COCTOSIHUSL CUCTEM C KOHTPYIHTHO IUIaBsILENCS

OpoMeXyTouHOU (a3oil. JlmarpaMMbl COCTOSHUSL CHUCTEM C MHKOHTPYPHTHO IUIaBsIIENCS

OpOMEXyTouHOW (as3oi. JlmarpamMMmbl COCTOSIHHS CHUCTEM C IPOMEXYTOUHOH (a3oif,

oOpasyromieiicss MO0  CUHTEKTHYECKOM  peakiuu.  JluarpaMmbl — COCTOSIHHSI ~ CHUCTEM

C MPOMEKYTOUHBIMU (pa3aMH, OOpa3yIOIIMMHUCS IO PpEeakUusiM B TBEPAOM COCTOSHHH.

JlnarpamMmbl COCTOSIHUSI CHUCTEM C IMOJMMOP(HBIMU MNPOMEKXYTOUHBIMU (a3amu. Jlnarpammsl

COCTOSIHUS CHICTEM C YIOPSAJOYCHHBIMU TPOMEKYTOUHBIMHU (hazaMH.

T—x—y nuarpaMmsl ¢ IPOMEKYTOYHBIMU azaMu

Memoo zeomempuueckoit mepmoounamuku. OcHogvl U300parxcenus OUAZPaAMM COCHOAHUSA

mpoUHbIX cucmem

Jlnarpamma cOCTOSIHUSI CUCTEMBI C HEOTPAaHUYEHHOM PaCTBOPUMOCTBIO KOMIIOHEHTOB B KHMJIKOM

U TBEPAOM COCTOSHHUAX. JlMarpaMma COCTOSIHUSI CHUCTEMBbI C Tpex(a3HbIM HBTEKTUYECKUM

B3auMoJieiicTBueM. JlparpamMma COCTOSHHSL CHCTEMBI C Tpex(a3HbIM MNEPUTEKTUUYECKUM

B3aumojeiictBueM. MccienoBanue yciaoBHM CMEHBI THIA Tpex(aszHOro MpeBpalleHus.

JluarpamMmma  COCTOSIHHMSI CHUCTEMBI €  4eTbIpeX(a3HbIM OIBTEKTHUECKUM PAaBHOBECHEM

U MIEPEMEHHON PacTBOPHUMOCTHIO KOMIIOHEHTOB B TBEPJOM COCTOSIHMM. J[marpamma cocTosiHus

CHCTEMBI C YeThlpex(a3HbIM 3BTEKTUYECKMM pPAaBHOBECHEM, B KOTOPOW OJMH M3 KOMIIOHEHTOB

He o0pa3yeT TBEpPAbIX pPAacTBOpOB. JluarpaMma COCTOSHUSI CHCTEMbI C 4YeTbIpeXx(da3HbIM
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9BTEKTUYECKUM PAaBHOBECHEM, B KOTOPOH JBa KOMIIOHEHTa HE 0Opa3zyIOT TBEPABIX PACTBOPOB.
JlmarpaMma COCTOSTHUSI CHCTEMBI C 4YeThIpeX(a3HbIM IBTEKTHUECKUM PAaBHOBECUEM, B KOTOPOU
KOMIIOHEHTHI HE 00pa3yloT TBEpAbIX pacTBOpoB. Jluarpamma COCTOSIHUSI —CHCTEM
¢ YeThIpex(Pa3HbIM IBTEKTUICCKUM PABHOBECHEM U OTPAHUYEHHOW PACTBOPUMOCTHIO B JKUIKOM
coctosiHUU. JlnarpaMma COCTOSIHUSL CHCTEM C YeThIpeX(Pa3HbIM NEPUTEKTUYECKUM PABHOBECHEM
Y TIEPEMEHHOM pacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSTHUU.
T—x—y nuarpamMmsbl ¢ OJUMOP(U3MOM
Komnvromepnuie modenu ouazpamm cocmoanus mpoinvix cucmem. Ilpozpamma «Pedaxmop
dazoevix ouazpamm»
TpuaHTyIsIUs TPOMHBIX CHCTEM C MPOMEKYTOYHBIMH KOHTPYIHTHO IIIABSIIUMHECS (Pa3zaMu.
JurarpaMma COCTOSIHMSI CUCTEMbl C JIBOMHONM HWHKOHTPYIHTHO IUIABSIIEHCS MPOMEKYTOYHOM
da3oif M METaTeKTHYECKUM 4YeThIpeX(a3HbIM HOHBAPUAHTHBIM paBHOBecueM. Jlmarpamma
COCTOSTHUSI CUCTEMBI C ABOWHBIMH M TPOMHBIMU KOHTPYIHTHO U MHKOHTPYIHTHO IUJIABALIUMUCS
MIPOMEXKYTOUHBIME (pa3aMu. AHAIH3 U30TEPMUUYCCKUX H MOJTUTEPMHUYECKUX pa3pe30oB. MeToabl
pacuéra KOOpAMHAT HOHBAPUAHTHBIX TOYEK U JIMHUNA COBMECTHOM KpucTayuu3anuu. [IporpamMmbl
Bar, Vozdv, SuMar, Optimiz, QuatSyst. KoOHICHTpallMOHHbIC CHMILICKCHI U KOMILJICKCHI.
CpoiicTBa 1eHTpa Macc. PelmeHue reomMeTpuyeckux 3a7ad OapHUIIEHTPUYECKHM METOAOM.
Tpuanrymsius noiudapoB. Pacuét cocTaBOB MHOTOKOMITOHEHTHBIX CUCTEM.
T—x—y nuarpamMmbl ¢ paccjianBaHueM
Komnviomepuvte moodenu T-x—y ouacpamm cocmoanua Ilpozpamma «Koncmpykmop
dazoevix ouazpammy»
Meroanka KOHCTPYMPOBAaHUS U  HCCIENOBaHUA [—x—)y JHMarpaMM MOHOTEKTHYECKOTO
U CHHTEKTHYECKOTO THUIIOB C MOHOBAPUAHTHBIMU M HOHBApPUAHTHBIMH paBHOBeCUSAMHU. TpoiiHbIe
CHUCTEMBI C CEUIOBBIMU MOBEPXHOCTSIMH M SKCTPEMYMaMU Ha TTOBEPXHOCTSX, C BEPTUKAIbHBIMU
U TOPHU3OHTAJbHBIMU CKIAJKaMU Ha TMOBEPXHOCTIX. Busyanuzamus (U3HKO-XUMUYECKHX
CUCTeM. XapaKTepHUCTUKA U BO3MOXKHOCTH MporpaMMHOro makera «KoHCTpykTop (a3oBbIx
quarpamMmy. AJITOPUTMBI TPeoOpa3oBaHus KOOPAMHAT MHOTOKOMIIOHEHTHBIX CHCTEM. 3HAYCHHE
MCCJIEIOBAHNI MHOTOKOMIIOHEHTHBIX CHCTEM JIJISl pelIeHUs MPOOIeM XUMUUECKOU TEXHOJIOTHH,
MaTepuaIoBeeHUs, T€OJIOTHH, (U3UKH KOHICHCHUPOBAHHOTO COCTOSHUS W XUMHUHU TBEPIOTO
tena. [Iporpammsr FD, PO/I, IMb.
4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHUS JUCHUIIIMHBI:
. CHOCOOEH HCIOJIb30BaTh MOJyUYEHHBIE 3HAHMS TEOPETUYECKHX OCHOB (PyHIAaMEHTaIbHBIX
pasieNioB XMMHUH MpH perieHnn npodeccronanbubix 3amay (OITK-1);
. BIIQJICHUE HABBIKAMHU XHUMHYECKOTO DKCIEPUMEHTA, OCHOBHBIMH CHHTETHYECKUMU
U QHATUTUYECKUMU METOJAMH TIONYUYEHHS M HCCIECIOBAaHUS XWMUUYECKUX BEIIECTB
u peakuuii (OITK-2);

. BlaJeHUe 0a30BbIMM HABBIKAMU HCIOJb30BAaHUS COBPEMEHHOW ammapatypsl MpU
NPOBEJICHUH Hay4HBIX uccienoBanuii ([K-2);
o BJIa/IETh METOJaMH Oe30macHoro oOpallleHus ¢ XMMUYECKUMH MaTepHajlaMd C y4eToM

ux Gu3HYecKux U xumudeckux cBoiicts (ITK-7).
5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pe3ynbrare ocBOeHUS TUCHIUTUINHBI CTYACHT HOJIAKEH:

B pe3ysibTare 0cBOeHUsI AUCHUTLUINHBI CTYIEHT JI0JIKEH:

3HaAMb:

o METO/IbI BU3yaTu3allii TPOHHBIX U 00JIee CII0KHBIX CUCTEM;

o CTpoeHue 7—x—y quarpaMM OCHOBHBIX TOIIOJIOTHYECKUX THUIIOB;

o OCOOCHHOCTH MHOTOKOMIIOHEHTHBIX CHCTeM KaKk OOBEKTOB MaTepuaioBeeHUS,
XUMHUYECKON TEXHOJIOTHH, XUMHUH TBEPJIOTO Tela, GU3HKH KOHJICHCUPOBAHHOTO COCTOSTHUS
Y T€OJIOTHH;

o QITOPUTMBI  pacdeTa (Pa3oBBIX pPAaBHOBECHH B COBPEMEHHBIX DJIEKTPOHHBIX 0azax
TEPMOJIUHAMHYCCKHX JTaHHBIX;

o METO/TbI TPeoOpa30BaHMsI OAPHIICHTPHUICSCKHUX U IEKAPTOBBIX KOOPINHAT;
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. KHHEMaTH4ecKui cmocod oOpa3oBanus rpanuil (Ha3oBbIX 00IaCTEl;

e  TpcOOBAaHUS TEOMETPHUECKOW TEPMOJWHAMHKH K CTPOCHHIO (Da30BBIX JHarpamMm
(IPUHIUIIBI COOTBETCTBUS, HEMPEPHIBHOCTU, TPAHCISIUHU, MPABUIO COMPUKACAIOIIUXCS
o0acTeil, KpUBU3HA T'paHUIIBI (a30BOi 00JaCTH M PACIIONIOKEHHE €€ METacTaOMILHOTO

IPOJOJDKEHHUS);

° XAapPaKTCPUCTHUKU W BO3MOXHOCTU MPOTpaMMHBIX TIIAKETOB IJId pacdyeTa AuarpaMmm
COCTOSIHUS;

ymembp:

e  mpeoOpa3oBBIBATh KOOPAMHATHI MPH MEPEX0Jax «CHUCTEMa-TMOACUCTEMa» U «IojcucTeMa 1
— MOACUCTEMA 2» B Pa3IMUHBIX COUYETAHUAX UX pa3MEpHOCTEH;

e  pacrno3HaBaTh Tpexda3Hble 00JaCTU CO CMEHOH TUIla peaKiiH;

e BBINOJHATH NOJPA3ICIICHUS M10JIUAIPOB;

®  [IPUMEHATH OHATHE LIEHTPA MAcC K PELICHUIO FTEOMETPUUECKUX 3a/1a4;

o CTPYKTYpUpPOBaTh HMH(POPMAIIMI0 O TEOMETPHYECKOM CTPOCHMH (Da30BBIX JMArpaMm
U COZIEpKaTeNIbHO KOAUPOBATh €€ 3JIEMEHTHI;

e  pelaTh 3a/1a4y UHTEPHOJISILIUU TOBEPXHOCTEH;

e1a0ems:

° MaTPUYHBIMH AJITOPUTMAMU TPUAHTYJISIIUA MHOTOMEPHBIX MOJIUAIPOB;

° METOAMKOM CO37]aHUsI KOMITBIOTEPHBIX MOJIETIEH N300apHBIX TUarpaMM TPOUHBIX CHUCTEM;

° HaBBIKAMHU B3aUMOJICHCTBUS CICIUAIMCTOB Pa3IMIHOTO MPOPIIS TP BBITOJIHEHUU

MEXUCLUIUIMHAPHBIX MPOEKTOB (COBMECTHOE BBIMOJIHEHUE Y4eOHO-MCCIIEA0BATENbCKUX
3a/1laHuil I0 MOJIeIMpoBaHuIo (ha3oBbIX quarpamm co cryaenramu UMW u @TO BI'Y);

e  KOMIBIOTEpHBIMH TporpamMmamu  «Pemaktop (azoBeix mumarpamm», «KoHCTpyKTOp
(Ga30BbIX AuarpaMm» M METOAMKON MOJENMpOBaHUSA H300apHBIX AUarpaMM TPOWHBIX
cHCTEM;

e  TEepPMOJAMHAMHMYECKUMHM METOJaMU aHajau3a (Pa3oBbIX MEpPEXOJ0B B T'MIIOTETUYECKUX
U pealIbHBIX (PU3UKO-XUMUYECKUX CHCTEMAX;

. METOJIMKON pa3pabOTKU AJIEKTPOHHBIX BEPCUM TPAJAMIMOHHBIX Y4YEOHBIX MOCOOUI
o (U3NKO-XMMHUYECKOMY aHAJIN3y, I'€TePOreHHBIM DPAaBHOBECUSM, KOHIECHCHPOBAHHOMY
COCTOSIHUIO U MaTepUaIOBEICHHUIO.

6. O01mast TpPy10eMKOCTh JUCHUIJIMHBI:

2 3a4eTHbIe enuHUIbI (72 Yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (6 cem.).

I'mapoxummus

1. MecTo nucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
JucuummHa «'uApOXUMHs» BXOAWUT B BapUaTHBHYIO yacTh Osioka Bl «Jlucuurinzel
(MomysH )» Kak qucruruimHa 1o Beioopy b1.B.J1B.06.01.
2. llenn ocBOCHMS JMCHUIIIHHBI:
. (dbopMHpOBaHUE Yy CTYACHTOB IpEJCTaBICHUN O mporeccax (GOPMHUPOBAHUS XUMHUYECKOTO
COCTaBa IPHUPOIHBIX BOJ;
. O3HaKOMJIEHHUE C PUEMaMH 1 METO/IaMU aHAJIN3a BOJHBIX OOBEKTOB.
3. Kparkoe coaep:kanue JTHCHUIIAHBI
I'mapoxummsi Kak HayKa
Kpatknii ucropuueckuii odepk. COBpEMEHHOE COCTOSHUE M 3aJadyd T'MAPOXUMHUYECKHX
WCCIIEI0BAHUM, ONIPEAEIICHNS], OCHOBHBIE TIOHSTHS.
3aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHX MPOLECCOB B BOJE
[IponcxoxaeHre MOA3EMHBIX BOJ M HMX pacnpocTpaHeHue. ['MIposorus W THUAPOXMMUS
noa3eMHbIx  BoJ. Kinaccupukanumm moazemMHblx  Boid.  I'pyHToBble  BOoabl. Hamophsbie
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(apre3manckue) Boabl. MUHEpanbHbIE BOABL. 30HAIBHOCTH TOA3eMHBIX Boa. CocTaB Bonbl. Bona
KaK pacTBOpUTEINb. PacTBOpUMOCTB TBEP/ABIX BEIIECTB, ra3oB. 3akoHb! Payis u Bant-T'odda.
XuMHYECKHH €OCTaB NMPHUPOAHBIX BOA. OCO0EHHOCTH XHMHMYECKOr0 COCTaBa MOA3€MHbIX
BOJ
[TpuponHas Boga Kak MHOTOKOMITIOHEHTHBIN pacTBOp. KoHIIEHTpalys pacTBOPOB U CIIOCOOBI €€
BbIpak€HUs. [ 1aBHBIE MOHBI B BOAAX M UX INpoucxoxkaeHue. pH Boxapl. PacTBopeHHbIE Trasbl,
OMOreHHbIC BEIIECTBA, OpraHHYEcKHUe BeulecTBa. MUKPOKOMIOHEHTHl (MUKPO3JIEMEHTBI) U HUX
3HaueHWe. ['pyHTOBbIE BOJbI. ApTe3uaHckue (HamopHbie) BOABL. MMHHEpaJbHBIE BOIbI:
KJ1accU(UKalus 10 MUHEPATU3alli1, TA30BOMY U COJIEBOMY COCTaBYy, (GU3MUECKUM IapamMeTpam,
HAJIMYMIO CHIEIM(PUUECKIX KOMIIOHEHTOB. bajgpHeomornueckre rpynisl MUHEPATbHBIX BOJ.
DopMHpPOBaHHE XUMHYECKOI0 COCTABA NPUPOJAHBIX BOJ
Knaccupukamuss 1o MuHEpaidu3alMM, XHMHUYECKOMY cocTaBy. HauMeHoBaHue BO..
[IpencraBienue pe3ynbTaToB XUMUYeckoro anamusa Boa. Popmyna Kypnosa. ['paduueckoe
N300paKeHNE XUMUYECKOI'O COCTAaBa BOJ.
O01masi ¥ permoHaJbHAsI TUAPOXUMHUSA
['mapoxumust  pek: GOpMHpOBaHHME THUAPOXMMHYECKOTO COCTaBa BOJA Ha BojocOope,
HEOJHOPOJHOCTh XHMMHMYECKOI'O0 COCTaBa BOJbl B pEKaX, CTOK pPACTBOPEHHBIX BELIECTB.
['mapoxumus aTMOCEpHBIX OCAIKOB: MTPOUCXOKACHUE U (OPMHUPOBAHNE XUMUIECKOTO COCTABA.
['unpoxumuss o3ep: TUAPOXUMHUYECKHUE XapaKTEPUCTUKH 03€p, OCHOBHBIE OCOOEHHOCTH
TUAPOXUMUYECKUX M THAPOOMOJIOTUYECKUX YCIOBHM 03€p, 30HAJIBHOCTH O3EPHBIX BOI.
XHUMHYECKUH COCTaB IPECHBIX 03€p. XUMUYECKUW COCTAB COJOHOBATBHIX M COJISIHBIX O3€p.
['unpoxumudeckne 0COOEHHOCTH BOAHBIX 00BhEKTOB baiikanbckoro perunoHa. [ 'mapoxumus o3epa
baiikan. ConoHoBaTele U coyieHble o03epa peruoHa. (OCOOEHHOCTH pacHpOCTpaHEHUs
U THAPOXUMHUS MUHEpabHBIX BOJ peruoHa. [IpoBeneHue TrUAPOXMMHUYECKHX HCCIEI0BAHUMN
y BOAHOTO oOOBekTa. TexHuka O€30MaCHOCTU MPHU BBIMOJIHEHUH TUIAPOXUMUYECKUX PadoT.
O060011IeHIe MaTepHaIOB THIPOXUMUYECKHUX paboT.
4. Komnerenuuu, popmupyemMbie B pe3yibTaTe OCBOCHHUS AUCHUIIMHBI:
o CIOCOOHOCTh UCIIOJIb30BATh IIOJIy4YEHHBIE 3HAHHUSA TEOPETUYECKHUX OCHOB
(GyHIaMEHTATBHBIX Pa3/IeJIOB XUMHH TIPH PEeLICHUH MpodeccuoHanbHbIx 3ana4d (OITK-1);

o BJaJieHne 0a30BbIMH HaBBIKAMU HCIIOJIb30BAHHS COBPEMEHHOM ammapaTypbl IpHU
NPOBEJICHUH Hay4HBIX uccienoBanuii ([K-2);
o CIIOCOOHOCTh TMPUMEHSITh OCHOBHBIE E€CTECTBEHHOHAy4YHbIE 3aKOHBI M 3aKOHOMEPHOCTH

Pa3BUTHsI XUMUYECKOM HAYKH TIPH aHaIN3e MOayueHHbIX pe3yabraros (I1K-4);
. BJIAJICTh HABBIKAMH IIPEICTABIICHUS IIOJyYCHHBIX PE3YJIBTATOB B BUJE KPAaTKUX OTYETOB
u npe3entanuii (ITK-6).
S. Ilnanupyemsble pe3yJbTaTbl 00y4eHHA
B pe3ynbprare 0CBOCHUS AUCLUIUIMHBI CTYICHT J0JI7KEeH:
3HamMb:
COBPEMEHHOE COCTOSIHUE U 3aJ]a4 THIPOXUMUYECKHUX UCCIICIOBAHNM;
¢baxTopsl, onpeenstonre GopMHUPOBaAHNE XUMUYECKOTO COCTaBa IPUPOIAHBIX BOJ;
THJIPOXUMHUYECKHE KITaCCUPUKAIINHN;
THJIPOXUMHUYECKHE 0COOEHHOCTH BOJHBIX 00bEeKTOB baiikanbckoro peruoua;
MpaBWJIa TEXHUKHU 0€30IaCHOCTH MPY BHIMOIHEHUH THIPOXUMUYECKUX paldoT;
ymemo:
. MPAaBUIIBHO MPOBECTH TUAPOXUMHUUYECKHM aHAIN3 IPOOBI BOBI PA3IMUHBIX BOJHBIX CHCTEM;
. OTIPEeNIeNIATh THAPOXUMHUECKUE U THIPOOUOIOTHYECKUE XapaKTEPUCTUKU BOJHBIX CUCTEM;
. AQHAJIM3UPOBATH NIOJIYYCHHBIEC PE3YJILTATHI U JEJIaTh BbIBOIBI;

énaoemsp:
. TEOPETHUYECCKUMU TIPEICTABICHUSIMU THIPOXUMHH,
. 3HAHUSIMU O COCTaBE MPUPOIHBIX M MMOJ3EMHBIX BOJI;

107



. OCHOBaMHU COBPEMEHHBIX METOOB THUIPOXMMHYECKOTO aHaIN3a, HAaBBIKAMU TTAHUPOBAHHUS
Y OCYUIECTBJICHUS TUAPOXUMHUYECKOTO IKCIIEPUMEHTA.
6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:
2 3a4yeTHbIe eUHUIIBI (72 yaca).
7. @opmMa KOHTPOJIAA:
[TpomexyTouHas aTTectanus — 3a4er (7 cem.).

MexaHu3Mbl OPraHUuYeCKHUX peakiuii

1. MecTo nucuMnJIMHbI (MOAYJIs1) B CTPYKTYype 00pa30BaTe/ibHOMH NPOrpaMMbl

Jucuunnnza «MexaHu3Mbl OpraHNYEeCKUX PeakLuil» BXOJUT B BAPUATUBHYIO 4acTh OJ0Ka
b1 «ductummael (MoIysn)» Kak aucuuiuinaa mo Beioopy b1.B.J1B.06.02.

2. leid 0CBOEHHUS JUCHUILIUHDBI:
o CUCTEMAaTH3alMsl 3HAHUH CTYIEHTOB O MEXaHMU3MAaX BaXKHEUIINX OPraHMYECKUX PEaKIIMii;
o IIOATOTOBKA CTYJCHTOB K HCIIOJIb30BAaHUIO IIOJYYEHHBIX 3HAHMM O MEXaHM3Max peakuui

U METOJ[aX UX YCTAHOBJICHUS JJIsl PELICHHS] KOHKPETHBIX NPO(EeCCHOHAIbHBIX 3a4a4.

3. Kpartkoe cogep:xanue JUCUUIIIMHBI
Kanaccndpukannsa mexaHu3mMoB M THNOB peakuuii. MeToabl yCTaHOBJIEHHSI MEXaHHU3MOB
peaKkuuu
[TonsiTue MexaHu3ma peakiuu. TUIBI MEXaHU3MOB: TETEPOJIUTUYECKUE, T'OMOJIMTUYECKHE
U NEPULUKINYECKUE pPeaKUMHU. TUIbl XMMHYECKHX pEaKLMH: 3aMEIleHue, NPUCOECINHEHUE,
AIIMMUHHUPOBAHUE (IKCTPY3Hsl, (hparMeHTamus ), OKIUCICHHE, BOCCTAHOBJICHHUE, IIEPErPyNITUPOBKA.
Metoapl YCTaHOBJICHHUS MEXaHWU3MOB: olpezeeHue CKOPOCTH peakuuu
U e¢ TepMOAMHAMUYECKUX TapaMeTpoB, OOHApPYKEHHE KMHETUYECKOTO H30TOMHOTO 3(]deKTa,
U30TOIHAs METKA, BBIACICHHE WIM OOHapy)KeHHE MHTEpMeaHara, MOsBIeHUE (MCUE3HOBEHHE)
WIM U3MEHEHHE OINTHUYECKOW aKTHMBHOCTU CyOCTpara, YCTaHOBJIIEHHME CTepeocnelu(puIHOCTH,
CTEpPEOCEIIEKTUBHOCTH, PETHOCEIEKTUBHOCTH peakiuu. Omnpenenenue 3Gp¢GeKToB 3amecTuTeiei
1 3(ppexToB pacTBOpHUTENEH.
Kunernyeckue 1 TepMOANHAMHYECKHE YCJIOBUS PeAKIUH
[IpyHIMIT MUKPOCKONHUYECKOW OOpaTUMOCTH  peaklW{, MPUHIUI  KBAa3HCTAlMOHAPHBIX
COCTOSIHUH M MX pOJIb B YCTaHOBJICHHWH MEXAaHM3MOB peakiuu. MOHO- U OUMOJIEKYJSpHbIE
peakuuu, MOpSAJOK pPEeaklMM, IMCEeBAONOpPsAKOBble peakiuu. KuHernueckas craiusi peaxkiuu.
[TpakTHueckuii X0 KMHETHYECKUX MCclaefAoBaHUN. Teopus nepexomaHoro coctossHud. [lonsaTue
NEPEXO/IHOTO  COCTOSIHMSI, AKTHBUPOBAaHHOI'O KOMIUIEKCa M uHTemenuara. Jluarpamma
NOTEHIMAJIbHON SHEPruh MOHO- U OuMoNeKkyIsIpHbIX peakuuid. [loctymar XsMmMmoHza
U TEOMETpHUsl aKTHMBHUPOBAHHOTO KOMIUIEKca. MeToapl omnpeaeneHus TepMOIUHAMUYECKUX
BEIMYMH, UX (QU3MUECKUH CMBICI U WH(POPMATUBHOCTh. BeNMUYMHBI SHTPONUM aKTHBALUU
U coJbBaTalioHHbIe 3¢ dexTsl. KuneTnueckuii 1 TepMOIMHAMUYECKUN KOHTPOJIb PEAKIIUH.
Kunemuueckuii uzomonnwiit 3¢hghexm
[lepBUUHBII KHHETUYECKHM H30TONHBIA 3((eKT aewWTepusi, NPUUYMHBI €ro BO3HUKHOBEHUS.
M3oTonHas MeTKa M NpUMEHEHHE €€ U1 YCTAaHOBJICHUs MEXaHu3Ma peakuuu. M3oromHsle
s dexTs npyrux snementos (BC, N, 80). Bemmunna nmepBuyHOro KuHeTHYeckoro sddexra
U TEOMETpUs NepexonHoro coctossHus. [Ipounocts cBs3u C—H B akTUBUPOBaHHOM KOMILIEKCE.
[ToHsiTHE BTOPUYHBIX U30TOMHBIX 3PPEKTOB; HOPMAIBHOTO M OOPAIIEHHOTO.
Ippexmubr pacmeopumeneii
Knaccudukanus pactBopureneil: Ha OCHOBE AMAIEKTPUUECKON MPOHHUIIAEMOCTH (IOJISpHbIE
U HEMOJISIpHBbIE PACTBOPUTENH), HA OCHOBE HYKJICO(PUIBHBIX (OCHOBHBIX) U 3JEKTPO(PUIBHBIX
(KUCJIOTHBIX) CBOMCTB pacTBOpUTEJEH: MPOTOHHBIE, alPOTOHHbIE U OUMOJSPHBIE ANpPOTOHHBIE
pactBoputenu. CootHomenne SN1 n SN2 peakiuii B pa3InuHbIX pacTBOPUTENAX. BHyTpeHHuU
BO3BpaT W ero oOHapyxkeHue. JKecTkocTh W MATKOCTh pactBoputeneit. CosbpBaTarus
B TPOTOHHBIX W alPOTOHHBIX OWIOJSAPHBIX PACTBOPUTENSAX M €€ BIMSHUE HA MEXaHU3M
HykieopuibHoro 3amenieHust (SN1, SN2). DHeprusi coapbBaTalil 1 OTHOCUTEIbHBIE CKOPOCTH
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peakuu. OMIOUpUYECKass Mepa CIOCOOHOCTHM PACTBOPUTENIH COJCHCTBOBATH 0Opa30BaHUIO
OUIIOJIIPHOTO TEPEXOTHOTO COCTOSHUSI.

O01mas xapakTepucTHKA MPOMEKYTOYHBIX YaCTHI

Kapoenuesvie uonwvt (kapooxamuomnsl), ceo600Hble paoukanvl, KapOAHUOHBL, KapoOeHbl,
HUmMpeHl

MexaHu3Mbl, MPOTEKAIOIIME  4Yepe3  MPOMEKYTOUYHOe  oOpa3oBaHME  KapOOKAaTHOHOB.
Homexnarypa kapbokatnoHoB. JIByXdJleKTpoHHas  TpexueHTpoBas cBsizb. (CrpoeHue
U yCTOWYMBOCTb. MEXaHHW3M HYKJICO(QHUIBHOTO 3aMEIICHUS y aUIWIBHOTO aroMma Yriepona,
ajumibHag — neperpynnupoBka. SNI1 um SN2-mexanusmbl.  [loasipHOCT,  pacTBOpUTEINS
U CEJIEKTUBHOCTb IEpPErpynnupoBKU. MexaHW3M aUIMIbHON IEperpyninupoBKU BTOPOIO
nopsaka. MeTtonsl  TOdydeHMsT W OOHapykeHHsi KapOokatnoHoB. Hekmaccuueckue
KapOOKaTHOHBI, CTPOEHHE, CTAOMIBHOCTh. MeXaHU3MBbl, BKIIOYAIONIMEe 0Opa3oBaHUE
KapOOKAaTHOHOB: HYKJIEO(MUIbHOE 3aMellleHUE Y HACBIIIEHHOTO yriiepogHoro atoMa. Konuenus
MOHHBIX Tap, J0Ka3aTelnbcTBO WX oOpasoBanus. CosneBoil 3(PQeKT, crenuanbHbIi COJIeBOU
s dext. SN-MexaHu3Mbl 1 HOHHBIE Napbl. PacTBopHUTEnu B KauecTBE BPEMEHHBIX HYKJICO(DUIIOB,
OYIIITYJIBHBIA MEXaHW3M. MeXaHu3M HYKICO(WIBHOTO 3aMEIICHUS C YYacTHEeM COCeIHeH
TpyNObl, J0Ka3aTenbCTBO ydacTus. CTepuoxumusi HYKICODUIHHOTO 3aMEUIeHHs, pOIlb
pacTBopuTENss M cOocelHEeW rpynmbl. MeXaHH3Mbl NEPErpynIUpoBOK  KapOOKATHOHOB.
IleperpynnupoBku Barnepa-Meepseiina, [lembsiHoBa, ®aBOpPCKOro, MEXaHU3Mbl PaCLUMPEHHUS,
CY’KEHUS IIUKJIOB

MexaHu3MBbl peakinuii

Mexanuzmol peakyuil ITUMUHUPOCAHUSA

OO0mue mnpeacTaBleHUs O PeaKIUsIX >SIUMUHHPOBaHUS, (parMeHTanuu, SKCTpy3uH. THIb
NIMMUHUPOBaHUS: 0-, B- U y- snmumuHupoBanue. Mexanusmsl ElcB, (E1cB)R, (ElcB)l, El
AQHUOH U YCJIOBMS UX peanu3auud. KuHeTnyeckuii 1 TepMOJIMHAMUYECKUN KOHTPOJIb PEAKIUU.
Ei- MexaHu3M: JOKa3aTelbCTBO IUKJINYECKOTO MEPEXOIHOTO COCTOSIHUSA, CHH-DITMMHUHAPOBAHHE.
[Muponutnueckoe snumuHupoBanue. Mexanuambl E1 u E2, noka3arenbCTBO MEXaHH3MOB,
JTUMUTHPYIOIIAsg CTaaAusi U TEOMETPUsl TEpPeXOAHOro CcocTOosHUS. DakTopbl, BIHAIOIINE
Ha CKOpocTh peakuuu. COOTHOILIEHHWE TMPOAYKTOB 3IMMUHUPOBAHUA M HYKICO()UIBLHOTO
3amenienus. [IpaBuino 'opmana. IlpaBuno 3aitnieBa. Konmenius nmepeMeHHOTO MEPEXOIHOTO
COCOTOSIHMSI pEaKLUi JIMMUHUPOBAHUS.

Mexanusmot 31eKmMpoPuILHO20 NPUCOEOUHEHUA K KDAMHBIM CEA3AM

OOue cBefeHHS O peakUusX MPHUCOEIUHEHUS K KpPaTHBIM CBS3SM: 3JIEKTPO(UIIbHBIE,
HyKJIeOQWIbHbIE, paguKaibHble peakuuu. CTylneHyaTble W COTrJIacOBaHHbIE (CHHXPOHHBIE)
peakuuu. KuneTnuecknii M TEpMOJMHAMUYECKHM KOHTPOJb pEaKUUi NPUCOEINHEHUS.
Mexanusm rugpodbopupoBaHusl 0J€(QUHOB B HEMOJSPHON cpele NpH HU3BKUX TeMIeparypax.
Mexannsm ADE2, crepeoxumusi NPHUCOEAMHEHHs TaJOI€HOB, TaJOT€HBOJOPOAOB, BOABI
KapOOHOBBIX  KHCIOT.  OpueHTanusi  NPUCOEAUHEHMs,  PEaKIMOHHAs  CIIOCOOHOCTb.
HykneodunbHoe  mpucoequHeHue,  paavkaibHOoe  mpucoenuHeHue.  Ilpucoenunenue
K CONpshKeHHbIM cucreMaM. OpueHTaluss W peaklMOHHAas CIOCOOHOCTh. MexaHu3M
IPUCOEANHEHN K IUKJIONPONAaHOBBIM KoJbliaM. Mexanusm ADE3.

Mexanu3zmol I1eKMPoOPUALHOZ0 APOMAMUUECKO20 3AMEULeHUS

XapakTepuCTUKAa PEAKLIMOHHOM CIIOCOOHOCTH AJIEKTPO(MMIBHBIX YaCTHI[ M METOJbl HX
TEHEpUPOBAHUSA,  JIOKA3aTeNbCTBO  MX  CYLIECTBOBaHMS.  ApPEHOHHEBBIH  MEXaHHU3M
ANEKTPOQUIBHOTO  3amelleHus. J[oka3aTenbCTBO —peanu3alii  MeXaHu3Ma C  y4JacTHeM
ApPEHOHUEBBIX HOHOB: H30TOMHBIE AP (EKTHI, BBIACICHUE MPOMEKYTOUHO OOpa3yrOIMIUXCS
apeHOHHEBBIX MOHOB. dakTop pacnpeneneHus, (akTop ceneKTUuBHOCTU. Mmco-3amereHue.
Opuenranus B 0eH30JbHOM KOJIbIle. BrinsHue yxonsuieit rpynmns.

Mexanu3zmol, npomexaroujue ¢ RPOMEHCymouUHblM 00PA306aHUEM KAPOAHUOHOE

MexaHn3M apoMaTH4YEeCKOro HYKJIEO(QMIBHOTO 3aMellleHus. J{0Kka3aTeabCcTBO MPOMEKYTOUHOTO
oOpa3oBanusi KapOaHWOHa, ero crpoenue. Craaus, ONpeAessromas CKOPOCTh pPeaKIUu.
OCHOBHOM KaTaliM3 TIPU 3aMelIeHuH Tuioxo yxoxasmed rtpynmsl (OR) Ha o00beMHYIO
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aMUHOTPYNNy, JUMUTUpYIomas cragus. [lopsanok peakuMOHHOW CHOCOOHOCTH TalloT€HOB
B peakiusaxX HykjJIeo(puibHOro 3amMerieHus. Kune-zamenienne. ApUHOBBIM MEXaHU3M: BIUSHHE
cTpoeHust cyOcTpara, dddexThl yxonmdmeld Tpynmbl M aTaKymoliero  Hykieodwuia.
IleperpynnupoBKH.

Ce0000HOpaduKkanvHbvle MEXAHUIMbL

CBoOonubie pamukansl. CTpoeHHE, CTa0WIBHOCTh. 3aBHUCHMOCTH CTPOCHHUSI M CTaOWIBHOCTH
OT TpUPOIBI 3aMecTHTeNnel. MeToapl J0Ka3aTenbCTBA TIEOMETpPUHM pajaukana. VcTtouHuku
CBOOOJHBIX PATUKAIOB U METObI T€HEPUPOBAHMS PATUKAIOB: TEPMOJIU3, (POTOIM3 COCTMHEHUI
C TIEPEKUCHOM IIEMOYKOM, a30COECIMHEHUI, CUHTE3 U3 JAPYTUX paguKaioB. MexaHu3Mbl peakiui
NPUCOETUHEHHUS K KPATHBIM CBS3SIM: 3aMEIICHUE, PeKOMOMHALIUS, IEPETPYIITUPOBKU PAUKAIIOB.
Metonsl ynaBnuBaHus (paguKajabHbBIE JIOBYIIKM) M (UKCHPOBaHUS paaukalioB. ['eomerpus
AKTHBUPOBAHHOI'O KOMIUIEKCA, G-IIEPEXOJHOE COCTOSHME. MeXaHn3Mbl peakuuil 3amelleHus
B apeHax: aJKWJIMpOBaHUE, AapWIMpOBaHUE, TUAPOKCUINpoBaHUE. OIHOIIEKTPOHHBIE
OKHCITUTENH, OKHUCIeHHe (eHonoB. Paaukansl Kak OKHCIUTENTM M BOCCTAaHOBHUTEIH.
OKHCIUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

Mexanu3smol ¢ yuacmuem KapoeHo8, HUMPEHOE

Homenkmnarypa kapOeHoB. CrTpoeHue KkapOEHEB C TMO3UIUI 3aCEICHHOCTH OpOUTaleH,
CHHIJIETHOEC W TPHUIUIETHOE COCTOSIHUSA, CTaOMIbHOCTh. DU3MyecKre W XUMHUYECKHE METOIIbI
oOHapyxeHHsl kapOeHOB (HUTpeHOB), mocTyinar Ckemna, Tect JHmo, [llemuzo n Hummas nms
YCTAHOBIICHHSI MYJBTHIUIETHOCTH KapOeHoB. Peakuuu KapOCHOB (HUTPEHOB) C ajKEHAMH,
QNKUHAMHU U Jp. COCIMHEHUSIMH, COJIEPXKAIIUMH KpaTKue CBS3U (YIrJIepoJ-yriiepoJl, yriepoj-
rerepoarom). Buenpenue kapOenoB B C—H cBs3p, aumepusanms, KOMIUIEKCOOOpa3OBaHHE,
IpeperpynnupoBkd. MeTonbl TeHepupoBaHUs KapOeHeB, HUTPEHOB: O-DJIMMUHUPOBAHUE
TaJIOTEHUJI0B,  O-JE€THIPOTAJIOr€HHPOBAHKUE,  O-3JMMHUHHPOBAHUE TPEXWICHHBIX  IUKJIOB,
pa3joKeHUe  AUa30aJKaHOB,  O-dMUMHUHHpOBaHHE  (O-3aMELIEHHBIX  THJPOKCHIAMUHOB,
TEPMHUECKOE, (POTOXMMUYECKOE PA3I0KEHUE a3UJI0B.

Ilepecpynnupoeku (mexanusmot)

[TonsiTue  meperpynmupoBKH. MexaHu3smMbpl  HEPErpyHIUpPOBOK: reTepOJUTUYECKHE,
TOMOJIUTMYECKHE, CHUIMATpOIlHble, MNepurukinyeckue. Kiaccudukauus mneperpynmnupoBok:
1,2-, 1,3- u 1,n-meperpynnupoBKu. ['eoMeTpusi aKTHBHPOBAHHBIX KOMILJIEKCOB YKa3aHHBIX
NEePErpynnupoBOK. CBoOoIHOpaAMKATIbHBIE NIEepErpyNIupOBKH. OnexTpoduiabHbIE
NeperpynnupoBKi. MexaHu3Mbl AJIEKTPOLMKIMYECKUX MeperpynnupoBok. Heuuknnueckue
neperpynnupoBku. Hykneodunsable neperpynnupoBku. Ilpuposa murpanuu, cnocoOHOCTh
rpynn K Murpamuu. JlanbHrue HyKJ1eo(puIbHbIE NEPErpynnupOBKH.

Mexanu3smol peakyuil OKUCIEHUA U 60CCMAHO6IEHUSA

[TonsiTve peakiuii OKUCIEHNUS U BOCCTAHOBJIEHUSI B OPraHUYECKOM XMMHH, CTETIEHb OKUCIJICHUS.
Knaccugukanus peakuuii OKHCIEHUS M BOCCTaHOBIEHUS 1o Bebepry: mnpsmoil mnepeHoc
AIIEKTPOHA, TUJPHUJHBIN NEpeHoc, MmepeHoc aroma Bojopona. OOpa3oBaHHE CIOXKHOIDUPHBIX
MHTEpMeaUaToB. MexaHn3Mm 3amelieHus. MexaHu3M NpHCOEANHEHUA-OTINEIIeHUs. [pynmbl
peakuuii okucineHus (kiaccupukauus TO TUNY U3MeHeHus cBs3eit). Kmaccudukanus
[0 MPHHILHUIY OCYIIECTBISIEMBbIX B peakIUH MpeBpalleHuil (yHKIMOHAIbHON rpymmsl. Kiaccs
OKHUCJIUTEJICH: TPOM3BOAHBIE MEPEXOJHBIX METAIOB, MEPOKCUAHBIE OKHUCIHUTEIH, O30H,
KHCIIOPOJZ, APYTUE€ OKUCISIIOIIME areHThl. MeXaHu3Mbl OKHCIIEHHS CIHUPTOB, albJAETHIOB,
HENpEeJeNbHBIX COCAMHEHMH TMPOM3BOAHBIMU  MEPEXOJHBIX METaNIOB, MEPOKCHUIHBIMU
COEIMHEHUSMH, 030HOM U KHCI0opoaoM. OKHCIEHHE MO aUIMIBbHOMY MOJO0KeHUI0. OKHCcIeHne
(GeHoMoB W apOMaTHYEeCKMX AaMHUHOB [0 XHWHOHOB. MeXaHU3Mbl OKHCIIEHUS a30THUCTBIX
COCMHEHUH (TUAPA3UHOB, THIPA30HOB M TUAPOKCHIAMHHOB). MeXaHU3Mbl OKHUCICHUS
rkosneil. OKHUCIUTENbHOE pAaclIeIUIeHne KETOHOB, ajbJAETUIOB M CIUPTOB. MeXaHU3Mbl
OKHCIICHHsI OOKOBBIX IIeTell apoMaTHUeCKUX coequHeHuid. MexanusMm BoccTaHoBieHus: C=0
rpynnsl g0 metuseHoBod no Knemenceny u Kimknepy-Bonbdy. BoccranoBnenune pa3ianuHbIx
(GYHKIIMOHATIBHBIX TPYIIN THAPUAAMHA METAIJIOB M HX KOMIUIEKCaMU. BoccTaHoBIeHHE
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MeTaulaMH B KHCIOH cpene, B IIEJIOYHOM cpene (KUAKAKA aMMHaK). MeXaHu3M

BOCCTAHOBUTEIBHOTO COUETAHUS AJIbJIETUI0B U KETOHOB.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

. BJIAJIETh CUCTEMOM (pyHIaMeHTaIbHBIX XUMHUYeckuX mousTuii (ITK-3).
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pe3ynbrare ocBOCHUS AUCIUIUIMHBI CTYICHT J0JIZKEeH:

3Hamb:

. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHMYECKUX COCAUHEHUM;

. OCHOBHBIE THUIIBl MEXAHM3MOB OPraHMYECKUX pPEAKUUKA, B TOM YHUCIE, MNPOTEKAKOIINX
C y4acTHEM KaTaJau3aTOpOB, METO/IbI UX UCCIICJOBAHMSI;

. (dyHIaMEHTAJIbHBIE pPa3/elibl OPTraHUYECKOW XHMHH, KAaCAroIIUeCs CTPOCHHS, (U3UKO-
XUMUYECKUX U XMMHUYECKUX CBOMCTB OPraHUYECKUX COCIMHEHHUI;

ymembw:

. MPOTHO3UPOBATh PEAKIMOHHYIO CHOCOOHOCTh OPraHMYECKUX COCAMHEHUH, UCXOIS M3 UX
CTPOCHHS;

enaoems:

. TEPMHUHOJIOTHEH, Hay4YHOH, yueOHO! U CIIPaBOYHOM JINTEPATYpOH MO OpraHMYECKON XUMUU
Y OpPraHUYEeCKOMY KaTalu3y;

. MeToJlaMu  (PU3UKO-XMMHUYECKOTO M CIHEKTPaJbHOTO aHallv3a MNpU BBIOOpE anroputMma
M3Y4YEHUs1 MEXaHU3Ma OPTaHUYECKUX PEaKIil.
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:
2 3a4eTHBIC eAUHUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTounas arrectanus — 3a4et (7 cem.).

I/I36pal-[l-[ble rJ1aBbl Heopra}mqeacoﬁ XMMHUHU

1. MecTo aucuunIuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
Jucuunnuna «/36paHHble Ii1aBbl HEOPraHUYECKOH XUMHUM» BXOAUT B BAPMATUBHYIO YacTb
omoka b1 «/lucuumumaer (Moaynn)» Kak aucuurumHa mo Beioopy b1.B.J1B.07.01.
2. llenb ocBOCHUSI AMCUMIIIMHBI:
o 03HAKOMJICHHE CTYJIEHTOB C U30paHHBIMU pa3/iellaMi HEOPraHUYECKONH XUMUH.
BeiOop paznenoB ompesneneH TEHACHUMSIMU Pa3BUTHUS HEOPraHWYECKON XUMMU B IOCIEIHUE
TOJIBI.
3. Kparkoe conep:kanue JTUCHUTIIHHBI
CoBpemennoe cocrosinue [lepuoanueckoii cucremsol .. MenaesieeBa
[Tepuognueckuii 3akoH /[.11. MenaeneeBa kak 0OlMH U3 OCHOBHBIX 3aKOHOB NPUPOAbl. OCHOBHBIE
3akoHOMepHOCTH B Ilepuonuueckoil cucteme. Ponb Jerkux 37€MEHTOB B KOCMOXHMHU
U OnoxumMHuecKkux npoueccax. [IpoGieMa cBepXTsxKeNnbIX (TpaHC(HEepPMUEBBIX) 3JIEMEHTOB.
Bopuabl, kapOouabl, HUTPUABI
CrexuoMeTpHUYeCKHe THUMBl OOPUI0B METAJIOB, OCOOEHHOCTH CTPYKTYp KpPUCTAJUIMYECKHX
pelIeTOK TUMHUYHBIX UX HpenactaBuTeneil. OcoOOEHHOCTH KPUCTAJUIMUECKUX PEIIeTOK KapOuaoB
NEePEeXOAHbIX METAIIOB, Kajbliusd, 60pa. HUTpuasl 21eMeHTOB, UX KiaccuduKanus.
Oxcuabl 00pa M MX NPOU3BOAHbIEC
CoBpeMeHHOE cocTosiHMEe XUMHUU 00pa. OcOOEHHOCTH CTPOSHMS HJIEKTPOHHONH 00OJOYKH aToMa
60opa. @parMeHTHI CTPYKTYp. DIEMEHThI HOMEHKIIATypbl O0pPaToB.
CoennHeHUs BKJIIOYEHUSA
MecTo coequHeHMI BKIOUEHUS B XUMHUU. OCHOBHBIE NIOHATHS, ONPENEIECHUS, TEPMUHOJIOTHUS.
KomnoneHTsl «rocTh» U «x03auH». Heopranmueckue coeauHeHus BHenpeHus. Kunermueckas
Y TEPMOJIMHAMUYECKasi yCTOMUNBOCTD.
XuMHS OKCHIA0B S-3JIEMEHTOB
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Beenenune B xumuto okcuaoB. CriocoObl momydeHus. J[BorHble okcubl. OKCHIBI MIETOYHBIX
U TIEIOYHO3EMENTbHBIX MeTauIoB. CrocoObl MONy4deHusi, 0COOCHHOCTH CTPYKTYpBI, CBOWMCTBA,
MIpUMEHEHHE.
XuMmus coelMHEeHUI NMePexXoaHbIX 3J1eMEHTOB
OCHOBHBIE OTJIHYUTEIIbHBIE CBOMCTBA OKCHIOB S-, d-, p-, f-omeMenToB. ['MIPOKCHIBI B OKCOCONIH
MEePEXOIHBIX METAJIIOB.
Moau6aaTbl — OOIIMPHBIA KJIACC OKCHIHBIX COeMHEHU I
Kpucrannumueckas CTPYKTypa u CBOICTBa MPOCTHIX MOJIUOATOB. Tepmonus
KpUCTAJUIOTUAPATOB. Metoasl wuccienoBanus. lIpumenenne monmbnatoB. [lommmonnOaaTsl.
Monubaatel  OHO-IBYXBAJICHTHBIX, OJHO-TPEXBAJCHTHBIX M  OJHO-YETHIPEXBAJCHTHBIX
anemMeHTOB. CTPYKTYpHBIE THIIBI M CBOWCTBAa. TpoOWHBIE MOMUMOAATBI, MX KiacCHUpUKAIMS,
CTpyKTyphbl. CrocoObl TONy4eHHUs. 3aKOHOMEpPHOCTH (a3000pa3oBaHMsi B MOJUOMATHBIX
CHCTEMax.
ITocTaHoBKa 3a1a4¥ ¥ BBINOJHEHHE HCCIeN0BaHMIi
Meroauunocts uccnenoBanuii. KomriiekcHoe wucnosib3oBanue metonoB. [Ipumenenune DBM
B HccaeaoBaHuu. Kputepun OleHKH pe3yabTaToOB UCCICAOBAHUH.

4. Komnerennuu, popmupyembie B pe3yJibTaTe 0CBOCHUS I CUUIIMHBI:

o CHOCOOHOCTh ~ HCIHOJB30BaTh  IOJYYEHHbIE  3HAHHUA  TEOPETHUECKUX  OCHOB
(GyHIaMEHTAIBHBIX Pa3/IeJIOB XUMHH TIPH PEeLICHUH mpodeccuoHanbhbix 3ana4d (OI1K-5);

. CIIOCOOHOCTh K IIOMCKY U HEpBUYHOW 00pabOTKE HAayyHOM M HAyYHO-TEXHUUYECKOH
undopmaruu (OITK-5)

. BJIaJICHUE CUCTEMOH (pyHIaMeHTanbHbIX XumMudeckux noustui (I1K-3).

5. Ilinanupyemble pe3yJbTaTbl 00yUeHUsI
B PE3YIBbTATC OCBOCHUA JUCHUIIIIMHBI CTYJACHT HOJIZKEH:

3Hamy:

o OCHOBHBIC 3aKOHOMEPHOCTH H3MEHEHHMs (YHJAMEHTAJIbHBIX CBOMCTB 3JEMEHTOB
U ux coequHeHui B [lepuoanueckoi cucreme;

o 0COOCHHOCTH XMMHUH S-, P-, d- 1 f-371eMeHTOB;

. cnenupuKy XMMUU CII0)KHOOKCUIHBIX COEIMHEHUIN MOJINO/IeHa;

ymemo:

. aJanTUpOBaThb 3HAHUA M YMEHHs, IIOJYYCHHBIE IIPU M3YYEHUHM JUCLUILIUHBI,

K PEUICHUI0 KOHKPETHBIX 3a/1a4, CBI3aHHBIX C POPECCHOHATBHON e TETFHOCTHIO;
enaoemsp:
. METO/1aMU TIOCTAHOBKH 33a4M U IPOBE/ICHUS HCCIIEJOBAHUH.

6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

2 3a4yeTHbIC eaUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTrectanus — 3a4et (7 cem.).

CranpapTusanus, MeTpPoJIOTUsl U cepTHHUKALMSA

1. MecTro aucuMiiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

Jucunmmna «CTtangapTU3aiysi, METPOJIOTUS U cepTU(UKALUA» BXOJUT B BaAPHUATHBHYIO
gacTh 010ka b1 «/luciuruimHabl 1 MOIy MY Kak JUCIUIUIMHA 110 BeIoopy b1.B.JIB.07.02.

2. llenn ocBOCHMS IMCHUIIIMHBI:

. npruoOpeTeHne CTyAeHTaMH TeOPETUYECKUX 3HAHHWM, (OopMHpOBaHUE YMEHUI U HABBIKOB
paboThl €O CTaHIapTaMd U JPYTMMH HOPMATHUBHBIMU JOKYMEHTaMH O3HAaKOMJICHHE
CTYZICHTOB C U30paHHBIMH pa3zeaMi OPraHuYeCKON XUMHH.

3. Kpartkoe copep:xaHue TUCUMILIHHBI

Beenenue

Mecto crangaptuzanuy, CcepTUGUKALMN, METPOJIOTHHM W OKCHEePTU3bl MpPH  pElIeHUU

MOBCEHEBHBIX U OOLIMX TEXHOJOTMYECKUX M COLMANBHBIX MpobieM uyenoBedecTBa. [IpaBoBas

0a3a cTaHzapTU3alMM, METPOJoruu U cepTupukauuud. 3akoHbl PO «O TexHMUYECKOM
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perynupoBanumny, «O0 o0ecredeHnn eIuHCTBAa U3MepeHui», «O 3amuTe mpaB MoTpeOuTeneiy.
OCHOBHBIE TEPMUHBI U ONPEEIICHUS.
Cranpaprusanus
OOmast xapakTepuCTHKa CTaHJAPTU3ALUM, I[EeJH, NPUHIUNBL, (YHKIAA HW  METOABI
cranfaptu3auuu. HopMaTuBHbIE TOKYMEHTHI 110 CTaHAPTU3ALMN: TOHATHE, BUJIBI U KaTETOPUU.
TexHUYeCKui periiaMeHT Kak HOPMaTUBHBINA JOKYMEHT: BHJIBI 1 OCOOCHHOCTH. DKOHOMHYECKUE
acmeKkThl cTaHaapTu3aimuu. [ocymapcTBeHHas cuctema cranaaptuzamuu PO —  obmas
xapakrepuctuka. Opranbl ¥ CIOyXObl CTaHAApPTU3aLMU. MeXIyHapOAHBIE OpraHW3alMd IO
crangaptu3anun UCO/MOK. IlpumeHeHHe MEXIyHApOIAHBIX CTAaHIAPTOB B OTEYECTBEHHOM
IIPAKTHKE.
MeTtpoJiorust
OCHOBHBIE I10JIO)KEHUS CUCTEMbI OOECIIEUEHNUs €IMHCTBA U3MepeHuil. MeTposiorus — Kak Hayka
00 n3mepenusix. Guznyeckue BEIIUYUHBI, CAMHULIBI (PU3NYECKUX BETUYHH, dTATOHBI (PU3UUECKUX
BenuunH. M3mepenue, Buabl uzMepenuil. CpeacrBa u meroabl usMmepenuil. Ilorpemnoctu
U3MepeHuil, ux knaccupukanus. Kputepun olieHOK NOTrpelIHOCTEH.
Ceprudukauus
@®opmbl, BUJIBI U METOJbl MOATBEPXKAEHUS COOTBETCTBUA. CepTH(UKALMA U JeKIapupOBaHUeE
COOTBETCTBHUS, MX HOpMaTHBHas Oa3a. [lopsnok mpoBeaeHUs MPOLERYpPHl TOATBEPIKICHHS
cootBeTcTBUs. Mnentudukanus npoaykiun. Ganbcuduxaus.

4. Komnerennuu, popmupyemblie B pe3yJibTaTe 0CBOCHUS AN CUMIIIMHBI:
. BJIJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XuMudeckux noustui (ITK-3).

5. llnannpyemble pe3y/ibTaThbl 00y4eHHUS

B pe3ynbrare ocBOE€HUS IUCHUIUIMHBI CTYACHT HOJIKEeH:
3Hamb:
. 3akoHbI P®, pernmameHTHpYIOIIME OTHOIIEHHUS B OOJIACTH CTaHAAPTU3AIMH, METPOIOTHH

U cepTuduUKaIny;

° HOPMAaTUBHBIE TOKYMEHTHI [10 CTaHJAPTU3AINH, METPOJIOTHH U CEpTUDUKAIINH;

. MpaBHIIa, TOPSAOK U CXEMBI IIPOBEACHUS CePTUPHUKAIUY;

. CpEeICTBA M METOABI MACHTU(DUKAIINH TPOTYKITHH;

. npaBuiia 0T0opa Mpod U MpoBeaeHHS cepTUHUKAIMOHHBIX UCTIBITAHUN;

. METOJIbI CePTU(PHUKAITMOHHBIX UCTIBITAHUH.

ymembu:

. MCIIOJIK30BaTh 3aK0HBI PD 005acTu cTaHgapTH3aIliiy, METPOJIOTUN U CEPTUDHUKAITIH;

. paboTaTh ¢ HOPMATUBHBIMH JOKYMEHTAaMH [0 CTaHIApTU3alUH, METPOJIOTUU U
cepTudukanmy;

. WCIIOJIH30BaTh METOJbI METPOJIOTUM TIPU OMPEICICHUH TMOTPEITHOCTH PE3yJIbTaTOB
HCIIBITAaHUI;

. YCTaHABIMBAaTh COOTBETCTBUE OOBEKTOB cepTHU(UKAINUU TPeOOBAaHUSM HOPMATHBHBIX
JIOKYMEHTOB;

. aHAJIM3UPOBAThH PE3YJIHTATH UCTIBITAHUI U 1aBaTh UM DKCIIEPTHYIO OLICHKY.

e1aoemon:

. OCHOBHBIMH MOHSTHSIMHU U TEPMUHAMU, UCIIOJIb3YEMBbIMH B CTaHAAPTU3AIUU, METPOJIOTUN
U cepTH(UKAINH;

. METOJaMH | MPOIEAyPaMU OCYIIECTBICHHUS MPOIIEAYP MOATBEPKIACHUS COOTBETCTBUS;

. METOJMKAMU TIOTy4YeHHUS HeoOX0oIuMoil WHGOpManuu AN ONEHKH METPOJIOTHYECKOTO
COCTOSIHHSI UICTIBITaTEIIbHOTO U U3MEPUTEITLHOTO 000Dy I0BAHNS;

. METO/I0JIOTHEH BRIOOpA METOAMKH CEPTU(HUKAITMOHHBIX UCTTBITAHHH.

6. O01mast TpPy10eMKOCTh JUCIHUIJINHBI:

2 3a4yeTHBIC eAUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTrrectanus — 3a4et (7 cem.).
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MeTtoabl HECOPraHuIE€CKOro CHHTE3a

1. MecTo TMCHMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

JucturumHa «MeTolbl HEOPTaHMYECKOT0 CUHTE3a» BXOJUT B BapHATUBHYIO 4acTh OJOKa
b1 «ductummaet (MoIysn)» Kak aucuuiuinaa mo Beioopy b1.B.J1B.08.01.

2. lle)id 0CBOEHHUS JUCHUILIUHDBI:

° OBJIAICHUC OCHOBAMH IIOJYUCHHUA HEOPTraHUMYCCKUX BCHICCTB M MaTCpUalOB, 3HAHUAMH
0 croco0ax CHHTE3a HCOPTraHUYCCKUX COG,HHHGHI/Iﬁ;
° (bOpMHpOBaHI/IC HaBBIKOB HMCCJICA0OBATCIIA, CIIOCOOHOTO OCYHIECCTBUTH BI)I60p MCTOJa

CHHTE3a, TPAMOTHO IMPOBECTH SKCIIEPUMEHT U UICHTHU(PHUIMPOBATH MOITY4YEHHBIC BEIIECTBA.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI
Heopranuyeckuii CHHTE3 H €r0 BO3MOKHOCTH
OCHOBHBIE 3Tallbl Pa3BUTHS U POJIb HEOPIraHUYECKOTO CUHTE3a B HAYKE U TEXHUKE; B3aUMOCBS3b
C IPOU3BOJICTBOM.
XuMHYeCKHEe pPeaKIuU ¢ y4acTHeM ra3o00pa3HbIX, KUAKHUX U TBepabix ¢a3. Kpucramibl
U PacTBOPBI
BapuanTtsl cuctemMaTH3auu METOJIOB HEOPraHMYECKOTO CHMHTE3a (IO KjaccaM CHHTE3UPYEMBIX
COCIMHEHUI; MO TUIIAM XMMMYECKHUX pPEaKLMH, HCHOJb3YEMBbIX B CHUHTE3€, IO arperaTHOMy
COCTOSTHUIO KOMIOHEHTOB). [[prHIIMIIBI BBIOOpA METOIOB MOTYYECHUS HEOPTaHUYECKHX BEIIECTB.
YHuBepcaibHbI pacTBOpPUTENb — BoAa. MeToabl ocaxIeHUs] U3 BOAHBIX PacTBOPOB.
CuHTe3 U3 HEBOJAHBIX PACTBOPOB
Mopnenun cTpykTypsl BOJbl. Teopuu TuIpaTalliid. 3aBUCHUMOCTh COCTaBa COEIMHEHUs
OT COCTOSIHMSI MOHOB B pacTtBope. OCOOEHHOCTHM CHHTE3a W3 BOJHBIX PacTBOpPoB. BriOop
ONTUMAJBHBIX YCIOBUM OCaXACHUS M METOJUKU SKCIIEpUMEHTa. MeToAbl HUCCIIEOBaHUS
MaTOYHBIX PacTBOPOB: pH-MOTEHIIOMETpHUSI, KOHAYKTOMETPUS, HUDETOMETPHUS U Ip.
TBepaoga3HbIil CHHTE3 HEOPraHUYECKUX COeAMHEHHU I
Obuwgue npeocmasieHus 0 mepMOOUHAMUKE, MeXAHU3ME U KUHemukKe meepoohaznvix
peakuyuu
TepMoauHaMuyeckass OILIEHKa BO3MOXXHOCTH TBepAO(a3HOrO B3aUMOACUCTBUS. SIBIeHUs
pa3ynopsiioueHus B KpUcTaulax. Tumbl Ae@ekToB B TBEpAbIX Tenax. DU3MKO-XMMHUYECKue
dakTopbl, onpeAensone MexaHu3M TBepaoda3HbIx peakiuii. OCHOBHBIC MOHSITHUS U METOJbI
W3y4YeHUs] KWHETUKH TBepAo(]a3HbIX peakiuid. BiusHue OCHOBHBIX YCIOBHH MPOTEKAHUS
Iporecca Ha €ro CKOpOCTb.
Axmuenoe cocmoanue meepooghaznvix peazenmos u nPoOyKmos
[Ipupona akTUBHOTO COCTOSIHHSI TBEPABIX Tell. AKTUBHpPOBaHHE TBEPAO(A3HBIX pPEareHTOB
M3MEHEHHEM HX XHUMHUYECKOW M TEePMHUECKON NpPEeaucTOpuH. AKTUBUPOBaHUE TBEPIbIX (a3
BBEJICHUEM MHUKpPOJ00aBOK. MexaHW4Yeckoe AaKTUBUPOBAHME WHJWBHUIYaIbHBIX PpEareHTOB
U UX cMeced. AKTUBUPOBaHHME pEaKIMOHHBIX CMeced B Impolecce TBeproda3zHOro
B3aWMO/JICUCTBUA.
Memoowt cunmesa meepoogaznvix mamepuanos
CnocoObl  knaccuukalMM METOJNOB CHHTe3a TBepAoda3HbIX MaTepuaioB. CHHTE3bI
C MCIIOJIb30BaHMEM (U3NYECKUX METOJI0OB FOMOTEHHM3allMM HCXonHOW cmecu. Kepamuueckuit
cuHTe3. (CaMOopaclnpOCTPaHSIONIUMNCA BBICOKOTEMIEPATYPHBIM CHHTE3. MeETOoapl  «MATKOU
XUMHun». BbIOOp Meroma TBepaodazHoro cuHrte3a. Meroandeckne OCOOCHHOCTH MPOBEICHMS
TBepAOo(da3HOro cuHTe3a. TunuyHble OmUOKU. TBepmodaszHbli CUHTE3 MOIUOAATOB
u Bonb(pamaToB. CTpaTerus MOMCKa HOBBIX CIOXHOOKCHIHBIX COSAMHECHUN.
Memoowvt uoenmugpuxayuu npooyKmos meepoogaznozo cunmesa
PentrenoBckue metonsl. BosmoxkHoctu u orpanuueHusi. Vcnons3oBanue 6asbl ganabix 1ICDD
JUIsL TIPOBEACHMSI PEHTreHo(a3oBOro aHaiuza. [epMoaHaIUTHYECKHe MEeToAbl. MeTombl
K0JIeOaTeNbHOM CIIEKTPOCKOITNH.
HerpamnuuoHHble MeTOIbI CHHTE3A
Kpuoxumunueckne texHomoruu. CHHTE3 C HCNOIB30BAHMEM MHKPOBOJIHOBOIO Harpesa
Y yJIapHOTO CKaTHs IpH B3pbIBe. [[11a3MEeHHBIN CUHTES.
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4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

o CIIOCOOHOCTh UCIOJIb30BATh MOJIyY€HHBIE  3HAHUA  TEOPETHYECKHX OCHOB
(byHIaMEHTABHBIX Pa3/IeJI0B XUMHHU IPH PeLICHUH mpodeccuonanbHbix 3amau (OITK-1);

o CIOCOOHOCTh K TOMCKY W MepBUYHONW 00paboTKe HAy4yHOW W HAyYHO-TEXHHUYECKOH
undopmarmu (OI1K-5);

. BIaJCTh 0A30BBIMH HABBIKAMH HCIIOJB30BAaHHMS COBPEMEHHOH ammapaTypsl Ipu
NpOBEICHUH Hay4uHbIX nccienoBanuii (ITK-2);

o BJIQJIETh METOJaMH Oe30macHoro oOpallleHHs ¢ XUMHUYECKMMH MaTepHajlaMd C Yy4eTOM

ux pu3nyeckux u xummdeckux cocts (I1K-7).
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pe3ynbrare ocBOE€HUS IUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamb:

o CYLUIHOCTh pEaKUMH M IPOLECCOB, JIKAIIMX B OCHOBE pa3jIM4YHBIX METOJOB
HEOPraHMYECKOro CUHTE3a;

o OCHOBHBIE METO/IbI HACHTU(PHUKAIINH TPOAYKTOB HEOPTaHUUECKOTO CHHTE3a;

ymembp:

o CaMOCTOSITENILHO BEIOMPATh M 0OOCHOBBIBATH METO/I CUHTE3a KOHKPETHOT'O CO€AMHEHUS;

o OpUEHTUPOBAaTbCS B COBPEMEHHOM JHUTEpaType IO HEOPraHMYECKOMY CHUHTE3Y,

MOJIb30BATHCS CIIPABOYHBIMU MaTepHUaIaMH MPU BEIOOPE YCIOBUI OCYIIECTBICHUS! CHHTE3a
KOHKPETHOT'O COCTUHEHHUS;
e1aoems:
o METOJJaMHU CHHTE3a U UICHTU(PUKAIIMN HEOPTaHUYECKUX COCTUHEHHIH.
6. O01ast TPy10eMKOCTh JUCIHUNJIMHBI:
3 3auerHble eaunuiibl (108 acos).
7. ®opMa KOHTPOJIA:
[TpomexxyTouHas aTTecTanus — 3k3aMeH (5 cem.).

IKkogornyeckas IKCIepTU3a

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa3oBaTe/JbHOH NPOrpaMMbl

Hucnurnnuna «DKOoJIOTHYecKasi SKCIEPTH3a» BXOAUT B BapHaTHUBHYIO 4acTh Onoka bl
«ductunnunel (MOAynn)» Kak AucuuruinHa mo Beidopy b1.B./1B.08.02.

2. llesb 0cBOEHUS TMCHUIIIUHBI:

o (hopMHUpPOBaHKE Y CTYJICHTOB OCHOB 3HAHUN O MECTE M POJIM IKOJOTUUECKON IKCIIEPTHU3HI;
KOMIUIEKCa 3HaHUK 00 OpraHu3alMOHHbBIX, HAYYHBIX 1 METOAMYECKUX OCHOBAX Pa3BUTHS U
YCTOMYHUBOCTU IKOJIOTHYECKUX CUCTEM U Ouocdepsl B 1ieioM; obecreueHust 6€30MmacHOCTH
Y YCTOMYMBOTO B3aUMOJACHCTBUSI YEIOBEKA C IPUPOTHOM Cpeioit 1 0OIIEeCTBOM.

3. KpaTkoe coaepskanue QuCHUNIHHBI

[ToHsiTHE SKOJIOTHMYECKON HKCMEpPTHU3bl, €€ IeNd, 3aJaud, MPUHOHUNBI U (GyHKIUH. Paznuuue

HKOJIOTUYECKON AKCIIEPTU3BI U OIEHKH BO3JECHCTBUSA HA OKPYKAIOIIYI0 cpeay. OTIMYnTeIbHbIC

YepTbl MHCTUTYTa SKOJIOTMYECKOM HSKCIEPTH3bl OT 3KCHEPTH3bl JIPYTUX  BEIOMCTB.

['ocymapcTBeHHast IKOJOTHYECKass IKCIEPTH3a: OOIIUEe TOJIOKEHUS, OpraHU3alus W TMOPSIOK

npoBeaeHus. ['ocymapcTBeHHash 3KOJOTMUYECKas SKCHEpTHU3a: 3aKIIOUEHHUE TOCYIapCTBEHHOMU

OKOJOTHYECKON OKCIEPTU3BI, €r0 BHUILI H TOCIEACTBUSA TNPUHATHS, (UHAHCUPOBAHUE

rOCYJapCTBEHHOM 3KOJIOTMUECKOM SKCIIEPTU3BI.

OOmiecTBeHHAsT  JKOJIOTHMYECKash  AKCIEPTHU3a:  COIMAIbHO-IKOJIOTHYECKUE  MPEANOCHUIKN

OOIIECTBEHHOTO y4yacTHs, (GopMbl OOIIECTBEHHOTO y4acTHs. YdacThe OOIIECTBEHHOCTH B

MIPOIIECCE MOATOTOBKH M MPUHSITHS KOJIOTHYECKU 3HAYUMBIX PEIICHUH.

CoBpEeMEHHOE COCTOSIHUE CHUCTEMBI TOCYAapCTBEHHOM 3KOJIOTMUECKOW 3KCIEPTHU3bl, OCHOBHbBIE

HEJOCTaTKW B JIOKYMEHTAllUH, TOJUIeKAIEH HSKOJOTUYECKOW dKchepTus3bl. KoHmenus

COBEPILIEHCTBOBAHUSI CUCTEMBI FOCYJAPCTBEHHOM 3KOJIOTMYECKOM skcnepTusbl. Llens u 3amaum

COBEpIICHCTBOBAHMUSI ~ TOCYJIapCTBEHHOW  DKOJOTMYECKOM  sKcmepTtu3bl.  Hampanenus

COBEPILIEHCTBOBAHUS CUCTEMBI TOCYIapPCTBEHHON IKOJIOTUYECKON HKCTIEPTHU3BI.
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4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
® CIIOCOOHOCTH UCIIOJIb30BaTh MOJIy4E€HHBIE 3HAHUS TEOPETUUECKHUX OCHOB
byHIaMEHTAIBHBIX PA3/eJIOB XUMHUH TIPU pelIeHNH npodeccuonanbHbix 3aaau (OITK-1);
® CIOCOOHOCTh K TOUCKY M MEpBUYHOM 00pabOTKe HAyyHOM M HAy4YHO-TEXHUYECKOM
undopmarmu (OI1K-5);
e BiajcHHEC O0a30BBIMM HABBIKAMHU HCIOJB30BAHUS COBPEMEHHOW almaparypbl MpH
[pOBeIeHUH HaydHbIX nccienoBanuii (IK-2);
e BIAJCHHE METOJaMU 0€30MacHOro OOpalleHHUs ¢ XMMHUYECKHMMU MaTepHajaMH C Yy4eTOM
ux pusznyeckux u xumudeckux cporcts (ITK-7).
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pe3synbrare ocBOCHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:
3Hamy:
o TEOPHIO IKOJIOTHUECKOM SKCIIEPTU3HI;
ymembw:
. MCIIOJIH30BaTh METOAbI M IPUHITUIIBI TOCYAPCTBEHHOMN IKOJIOTHYECKOM SKCIIEPTHU3HI;
e1aoemsn:
o HABBIKAMU 3KCIEPTHOU paboTHI.
6. O0mas TpyA0eMKOCTh:
3 3aueTHas equauia, 108 u.
7. ®opmMa KOHTPOJIA:
[TpomexyTouHas aTTecTanus — 3k3aMeH (5 ceMm.).

BBeneHye B HAHOXMMMIO 1 HAHOTEXHOJIOTHIO

1. MecTo nucuunIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl

JucuunivHa «BBeaeHne B HAaHOXMMMIO W HAHOTEXHOJIOTHMIO» BXOJUT B BapHUaTHUBHYIO
yacTb 0s10ka b1 «/lucuumiunel (Moxynu)» kak aucuuruinHaa o seidopy b1.B.J1B.09.01.

2. leab ocBoeHUsI AMCUMIIIMHBI:

o dbopMupOBaHHE Yy  CTYACHTOB KOMIUIEKCAa (yHIAMEHTAJIbHBIX  IPEICTaBICHU,
COCTaBJISIIOLIMX OCHOBY OJHOrO M3 HamOojee BOCTPEOOBAaHHBIX B HACTOSIIEE BpEMs
HalpaBJIeHUH MaTepUanoBeIeHUs] — HAHOXUMUHU U HAHOTEXHOJIOTHH.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

Ba3oBble TepMHHBI U IOHATHA

OnpeneneHue TNOHSTHUN: HAHOHAayKa, HAHOTEXHOJIOTHS, HAHOYACTHUIA, HAHOCTPYKTYpa.

Hanomarepuanel. Kpurepum  omnpenencHuss  HaHOMAaTepHalOB:  KPUTHYECKMH  pasMep

u ¢yHKIMOHaNMBHBIE cBoWicTBA. Knaccudukanus nanomarepuanon: 0D-, 1D-, 2D-ctpykrypsl.

KBaHTOBBIE TOUKH, KBAHTOBBIE IPOBOJIOKU Y KBAHTOBBIE KOJIOJLIBI.

HyJabMepHble HAHOCTPYKTYPHPOBAHHBbIE MaTepHAaJIbI

Hanokpucramnel u  HaHoknactepbl. Cragum pocta 3epeH  KpuctauioB. CrnocoObl

KOHTPOJIUPYEMOT'O TMOJYYEHHMs] HAHOKPUCTAJUIOB. ['paHMIIBI 3€peH B HAHOKpHUCTaJLIaX.

[TosryueHne MOHOJMTHBIX MAaTEpUAJIOB B HAHOKPHUCTAJUIMYECKOM COCTOSAHHU. Da3oBble

Nepexo/ibl B HAHOKPUCTAJUIMYECKOM COCTOSHUU. JlepopMallioHHbIE U MJIaCTUYECKUE CBOMCTBA

HAaHOMAaTEPHAaJIOB.

OaHo- ¥ IByMepHble HAHOCTPYKTYPUPOBAHHbIE MATEPHAJIbI

HanorpyOku W HaHOHUTH. YTJEPOJHbIE HAHOTPYOKH: CTPOEHHE, METOAbl MONyYeHUS

U paszeneHus. MexaHu3Mbl pocta HaHOTPYOOK. OJTHOCTEHHbIE U MHOTOCTEHHbIE HAHOTPYOKH.

Mexannueckue M AJIEKTPOPU3NYECKUE CBOMCTBA YIVIEPOJHBIX HAaHOTpYyOOok. HaHoHuTH

Ha OCHOBE METANIOB M CIUIABOB: METOABI MOJYYeHHS M MeXaHu3Mbl pocTa. CrocoObl

COEITMHEHUS] HAHOHUTEH B 00Jiee CII0KHBIE CTPYKTYPHI.

Tonkue TJICHKH. CamocoOupatomiuecs MOHOCJIOH. TemruaTHbIN CUHTE3

HAaHOCTPYKTYPUPOBAHHBIX IIJIECHOK Ha OCHOBE JHOKCHIA KpPEMHHUA. OJEKTPOXHMUYECKUE

NOAXOJbl K IIOJYYEHUIO HAHOKPUCTAUNIMYECKUX MOKPBITHI. Pacmag clIOUCTBIX CTPYKTYp
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Ha OTJEIbHBIC CJIOU B HEBOAHBIX pacTBopuTesx B mpucyrcTBuu [TAB. CO60opka MHOTOCITOMHBIX
CTPYKTYP.

CuHTe3 HAHOMATEPHAJIOB

HcTopus pa3BUTHS METOAOB CUHTE3a HAHOKPUCTAIIIMYECKUX MaTepuanoB. MexaHOXUMHUYECKUE
MeToIbl. MeToabl KoHaeHcauu u3 razoBoil ¢aszsl: CVD, mna3MenHas 1yra, KOHTPOJIUPYyeMOe
ropeHre. XUMHUYECKHEe METOJbl CHHTE3a — 30Jb-Tellb METO[, XKUAKOo(a3HbI cuHTe3. CHHTE3
B KOJUIOMJHBIX MHIEIUIaX. TeMIUIaTHbIA CUHTE3 HAaHOMATEepUaJoB U HAaHOCTPYKTyp. Iloaxonsl,
OCHOBAaHHbIE Ha MpPHUHLUIE CaMOCOOpKU. IIpWHIMIBI CHHTE3a CIOXHBIX HAHOCTPYKTYP.
Hanoctpykrypsl «ipo B o6onouke». Mepapxuueckue HaHOCTPYKTYPHI.

MeTtoasbl ucciie0BaHUSL HAHOO0ObEKTOB

CnekrTpanbHble METOABl — CIHEKTPbl NOIJIOWIEHUS M JIIOMUHECUEHUHUH. CHeKTpOCKONuUs
KOMOMHAIMOHHOTO paccessHus. Marautaeie Metonel. SQUID marnetromerpus. Meton SIMP.
MeccbayspoBckasi CIEKTpOCKomus. MeToabpl aTOMHO-CHJIOBOM W CKaHUPYIIEH TYHHEIbHON
Mukpockonuu. [IpocBeunBaromias 2JIEKTPOHHAsE MMKPOCKOIMS BBICOKOI'O  pa3pellieHus.
ManoyrioBoe paccestHue HEUTPOHOB U PEHTT€HOBCKHUX JIyUYEH.

DU3UKO-XUMUS HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

OHEpPreTUYecKOe  COCTOSIHUE  IMOBEPXHOCTU.  BalleHTHO-HEHACHIIEHHBIE  COCTOSIHHUSL.
TepMmoauHamuka mnoBepxHOCTU. lIporecchl Ha MOBEPXHOCTH M B HMPHUIOBEPXHOCTHBIX CIIOSX;
aacopOuus u aecopOLus; PEKOHCTPYKIUS U perakcanusi nmoepxHocreir. OCHOBBI (hu3nuecKoi
XUMHUU HAHOCUCTEM.

OcHoBHBbIE P00JIeMbl HAHOXUMHH

Bnusaue pasmepa uacThir Ha OCOOCHHOCTH HMX XUMHUYECKHX CBOWCTB W PEAKIIMOHHYIO
crocobHocTh. Pasmepnsie a3 dextsl. [IpobiieMbl yCTOMYMBOCTH HAHOYACTHUIl U UX ACCOLIMATOB;
dakTopbl, 00yciIaBIuBaOINe CTAOMIFHOCTh. CITOCOOBI CTAOMIN3AIMN HAHOYACTHIL.
DOYHKIHOHAJIbHBbIE CBOHICTBA HAHOMATEPHUAJIOB

[TonynpoBoHUKOBbIE ~ HaHoMaTepuanbl. (OCOOEHHOCTM 30HHOM  CTPYKTYphl  METaJIJIOB
U IMOJYIIPOBOJIHUKOB B HaHOKPUCTAJUIMYECKOM COCTOSIHUU. VI3MEHEeHne MUpPUHBI 3alpeleHHON
30HbI. OlleHKa pa3MepoB HAHOYACTUI[ M3 CHEKTPAJbHBIX JAaHHbIX. KBAaHTOBBIE BBIXObI
JIOMMHECIIEHIIUU AJI psJa HOJyIPOBOAHUKOBBIX HAHOCTPYKTYP.

TepMonnekTpUueCKMe HaHOMATEpHalbl W HAHOMATEPUAIBI C BBICOKOH JIUAJIEKTPUUYECKOM
MIPOHUIIAEMOCTHIO.

MarnuTHble HaHOMarepuanbl. BiusHMe pa3Mmepa dYacTMI] Ha MAarHUTHBIE CBOWCTBA
dbeppomarneTkoB. OCHOBHBIE MapaMeTphl, 3aBUCAILIUE OT pa3MepHOro (aktopa. M3meHneHue
KOOPLUUTUBHOM CWIBI C YMEHBIIEHHEM pa3Mepa MarHuTHoW yactuubl. [lepexon
B cylepnapamMarHuTHoe coctosiHue. OleHKa pa3Mepa HaHOYACTHIbl U3 JIaHHBIX N0 MarHUTHOU
BOCITPUUMYHUBOCTH. MarHuTHbBIE CBOMCTBA aHU30TPOITHBIX HAHOYACTHII.

Mexanudeckue cBoicTBa. [loBbIlIEHME TPOYHOCTH HAHOKPUCTAIIMYECKHUX  METAJIOB.
JlepexTHOCTh BeliecTBa B HAHOKPUCTANIMYECKOM COCTOSHUM. [loBBIlIEHHE MMIACTUYHOCTU
KepaMHUUYECKHX MaTepualloB B HAHOKPUCTAUIMYECKOM cocTositHuM. HaHoaucneprupoBaHue
METOJIOM CHUJIBHOTO J1e(hOpMallMOHHOI'O BO3JICHCTBUSL.

Baxneiimue 00J1acTH NpUMEHEHUs HAHOMATEPHAJIOB

Hanocencopsl. Hano- u MonexkynsipHas 3jeKTpoHuKa. POTOHMKA. YCTPOMCTBA Ha KBAHTOBBIX
TOYKaX — JIa3€pbl, CBETOAMOJbI. DIEKTPOHHBIE MEXAHUYECKHUE CHUCTEMBI. Y CTpPOICTBA A
xpaHeHust uHdopmaruu. KatatuTuieckne CUCTEMBI.

HanoxommnosutHeie marepuansl. Knaccudukaiys HaHOKOMITO3UTOB (10 XUMHUYECKOW MPHUPOJIE
MaTpullbl, 0 GopMe U XapaKTepy HAMOJHUTENEeH U3 HaHodacTul). HaHOKOMITO3UTHI oumep —
HEOpraHuyeckast HaHoyacTula. HaHodacTuilbl B HEOPraHMYECKUX MAaTpULIAX.

buonornueckne Hanomarepuanbl. KoCTh Kak OWONOTHYECKMH HAHOKOMMO3UT. I[lomxomsl
K TOJYYEeHHIO HAaHOCTPYKTYp Ha OCHOBe Omomoiiekys. KomriemMeHTapHOCTP UM caMocOOpKa.
Heoprannueckue HaHoMaTepuaiabl M OHOCOBMECTUMOCTb. VIcmonb3oBaHME HEOPraHMYECKHUX
HAaHOMATEpPHAJIOB JJisi JIMarHOCTHKHU, JIEYEHUS W JIOCTABKU JIEKapCTBEHHBIX IPenaparos.
buoTtexHonornu 1 HaHOMEAUIMHA.
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IIpou3BoaCTBO HAHOMATEPHAJIOB
PsiHOK HaHOMaTepuanoB. IHHOBaLIMOHHBIE TEXHOIOTUU. HIyCTpUss HAHOMAaTEPHUAJIOB.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHHUS IMCIUIIINHBI:

o CHOCOOHOCTh UCII0JIb30BATh IIOJIyYEHHBIE ~ 3HAHHUA  TEOPETHUYECKHUX OCHOB
(GyHIaMEHTAIBHBIX Pa3/eJOB XMMUH PH pelieHu: npodeccuonanbubix 3anad (OITK-1);

o CHOCOOHOCTh K MOMCKY M IEepBHMYHONH OO0paboTKe HayyHOW M HayYHO-TEXHUYECKOM
undopmarmu (OI1K-5);

. BJIAJICTh CUCTEMOH (pyHIaMEeHTAIBLHBIX XuMuueckux noustuii (ITK-3).

5. Ilnanupyemble pe3yJibTaThl 00y4eHMsI
B pe3synbrare ocBOCHUS AUCIUIUIMHBI CTYICHT JOJIZKEeH:

3Hamy:

o MECTO HAHOXMMUU 1 HAHOTEXHOJIOTUU B CUCTEME HaYK;

o OCHOBHBIE TEOPETUYECKHE MOJOKEHHS U MOHATHS HAHOXUMUU U HAHOTEXHOJIOTUH;

o CYILIIHOCTb PEaKI1il U MPOLIECCOB, UCIOJIb3yEMbIX B HAHOXUMUU U HAHOTEXHOJIOTUU;

o MPUHIIMIIBI U 00JIACTH UCIOJIB30BaHUSI OCHOBHBIX METO/IOB HAHOXUMUHU U HAHOTEXHOJIOTHH
(XUMHYECKUX, (PU3NIECKUX ).

ymembw:

o MIPUMEHSTh OCHOBHBIC ITOJIOXKCHHSI M TTOHATHSI HAHOXHUMUU U HAHOTEXHOJIOTHH;

o YCTaHABIIMBATh CBSI3b MKy CBOMCTBAMH U CTPYKTYPO HAHOMATECPUAIIOB;

o BBISIBJISITH TECHYIO CBSI3b TEXHOJIOTHMH HM3TOTOBIICHUS W TOCICAYIOMICH JKCIUTyaTalllu
HAHOCTPYKTYPHBIX MaTepPHAIIOB.

enaoemou:

o METOJIOJIOTHEH BEIOOPA METOJIOB TIOTYUCHHS H UCCIICIOBAaHUS HAHOMATEPHUAJIOB;

o HABBIKAMU WX IPUMCHCHUS;

o OCHOBaMH HAaHOTEXHOJIOTHH KaK HaIPaBJICHUS MAaTCPUAIOBEICHHUS.

6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:

3 3auetHble equHUITEI (108 yacoB).

7. ®opMa KOHTPOJIA:

[TpomesxyTouHas arrectanus — 3a4et (7 cem.).

KpI/IMl/IHaJII/ICTquCKaH H TAaMOYKCHHAd IKCIIEPTU3A

1. MecTo ucuMnJIMHbI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/JIbHOH NPOrpaMMbl

Jucnummza «KpuMHuHanMCTHYECKas U TAMOKEHHAs SKCIIEPTU3a» BXOAUT B BAPUATUBHYIO
yacth O610ka b1 «/lucrummmas! (Moaynn)» Kak aucuuruinHa o Beioopy b1.B.J1B.09.02.

2. llenb ocBOCHUSI AMCUMIIIMHBI:
. obecrieyeHre (GOpMUPOBAHMS TEOPETUUYECKHX 3HAHMM B 00JaCTH KPUMHHAIUCTUYECKON U

TaMOXKEHHOM 3KCIIEePTU3bI IIPH PELICHUH poOsIeM U 3a/1ad.

3. Kparkoe coaep:kanue JUCHUTIIUHBI
Beenenune. Ilpenmer, cuctema M MeTOIbl KPUMUHAINCTUKU. Mcropus €€ CTaHOBIECHMS U
pa3BUTHS. YUeHUE O KPUMUHAIUCTUYECKON MISHTU(UKALMU U AUAarHOCTUKE. ['ocyaapcTBeHHOE
PETYJINPOBAHUE BHELIHEAKOHOMUYECKOW JEATENIBHOCTH, OpraHU3alUs TaMOXXEHHOIO Jejla B
Poccuiickoit ®enepanun, MHCTPYMEHTBI TAMOKEHHOM NOJINTUKH, TAMOKEHHBIE ITPOLIEYPHI U UX
cneuu(drka B CHUCTEME IEpPEeMEIICHUs TOBApOB M TPAHCIOPTHBIX CPEACTB, TaMOXXEHHBIH
KOHTpPOJIb 332 TOBAPAaMU M TPAHCHOPTHBIMHM CPEACTBAMHU, MEPEMENIAEMBIMHU YEPE3 TaAMOKEHHYIO
rpanuny. Llenn u 3a1aum TaMOXKEHHOW SKCIIEPTU3Bl, OpPraHU3alUsl U MPOBEACHUE TaMOKEHHBIX
DKCIEPTU3 pPaA3IMYHBIX BUJOB, TaMOXEHHas HSKCIEPTH3a IPOJOBOJILCTBEHHBIX TOBApOB,
TaMOKE€HHAas HKCIEPTHU3a HEMTPOJOBOJIBCTBEHHBIX TOBAPOB.

4. KomnereHuuu, popmupyembie B pe3yabTaTe 0CBOCHHUS AUCHUIIIMHBI:
o CIIOCOOHOCTBIO UCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B

npodeccuonanbHou aestensHoctu (OITK-3).

5. Ilnanupyemble pe3yJabTaThbl 00y4eHH st
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B pe3ynbraTe 0CBOCHUS IUCUUIUIMHBI CTYACHT HOJIKEH:

3HamMy:

. OCHOBBI TAMO>KEHHOTI'0 JI€JIa ¥ TAMOKEHHOI0 peryiauposanus B PD;

o CTPYKTYpPY TaMO>KEHHBIX OPraHOB U UX (PYHKLIUU;

o MHCTPYMEHTBI TAMOXXECHHOU MOJIMTUKU, TAMOXEHHBIE MPOIEAYPbI, OCHOBBI OCYIIIECTBICHUS
TaMOXEHHOT'O KOHTPOJISI M COCTABJICHHUS TAMOXKEHHBIX 9KCIIEPTU3 TIO PA3ITUYHBIM IPyIIamMm
TOBapOB;

o CYUIHOCTh TaMO>KEHHOM 3KCHEPTU3BI, KIIACCU(PUKAINIO, OOBEKTHI U CYyOBEKThI IKCIEPTHU3DI,
HOpPMAaTHBHOE 00ECIIEYeHHE TAMOKEHHOM KCIIEPTU3bI, METO/IbI TAMOKEHHOW IKCIIEPTH3BI,
MOPSAOK TOATOTOBKM W O(OpMIIEHUS aKTa HKCIEPTHU3bl, OCOOEHHOCTH HKCHEPTU3BI
OTIENBHBIX TPYIII TOBAPOB;

ymemb:

o paboTaTh ¢ HOPMAaTUBHBIMH IOKYMEHTaMU B 00J1aCTH TaMOKEHHOTO JIe1a;

®  [IPUMEHSITh HOPMATHBHO-TIPABOBBIE aKThI, OTHOCSIIUECS K OCYIIECTBICHUIO

npodeccnoHALHOM 1A TEIIBHOCTH;

e  paboTaTb ¢ HOPMAaTUBHBIMU JOKYMEHTAaMH B 00JIACTU TaAMOYKEHHOTO JIeJa.

enademp:

o HaBBIKAMU CaMOCTOSITEIIbHOM ~ pabOTHI c KOMMEPYECKUMHU JTOKYMEHTaMH,
COMPOBOXAAIOIIUMUA TOBAaphl U TPAHCIOPTHBIE CPEACTBA, IepeMellaeMble uepe3
TaMO>KEHHYIO TPaHUILy TaAMOKEHHOTI'O COI034;

o HaBBIKAMU COCTABJICHUSI DKCHEPTHBIX 3aKIIOYCHHA B cepe TaMOXKEHHOTO Jejia IpH
OCYIIIECTBICHIUH TAMOKEHHOT'O KOHTPOJIA.

6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:

3 3auerHble eauHuIsl (108 gacos).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHas aTTectanus — 3a4et (7 cem.).

MeToa0J10TusI 1 METOAUKA HAYYHBIX HccJaeI0BaAaHUM

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa3oBaTe/JbHOH NPOrpaMMbl
JuctumimHa  «MeTofojoruss M METOAMKA HAyyHBIX HCCIIEOBaHUI» BXOAUT B

BapuaTUBHYIO dYacTh Onoka bl «Jucuurmimuel (MOAyaM)» Kak JAWCHUIUIMHA 10 BBIOOPY

b1.B.Z1B.10.1.

2. llenb ocBOCHUSI AMCUMIIIMHBI:

o dopMHpOBaHHE Y CTYIEHTOB 3HAaHWH, YMEHMH U HaBBIKOB IO OCHOBaM Hay4yHO-
UCCIJIEIOBATENbCKON pabOThl, €€ OpraHu3alud U METOJIMKH TMPOBEACHUS BO BpEMs
o0yuyeHHs B By3e, B AajbHeHIIeH MpodeccuoHalbHON AEATeNbHOCTH.

3. Kparkoe coaep:kanue IHCHUNIHHBI

MeTtogoornyeckne 0CHOBbI HAYYHOI0 MCCJIeI0BAHUS

Bunpl Hay4HbIX HCClIeIOBaHMU B 1LIeIOM M B oOpa3oBaHuu. Pedrnexuus B uccienoBaHuu

U MPAKTUYECKOHN AedaTenbHOCTH neaarora. HayuHnoe uccnenoBanue B oopasoBaHuu. OCHOBHBIE

MPOTUBOPEUYUST U TpoOJieMbl, HaydyHOro wuccienoBaHus. OmpejerneHne BapHAHTOB JIOTHKU

HAY4YHOTO HMCCJIEIOBaHusA, (OPMYIUPOBOK OOBEKTa M Mpeamera. PackpeiTue Hjaeu, 3ambiciia

U ymMeHue (opMyIHpoBaTh BapHaHThl TMIOTE3bI HccienoBaHus. OmnpeneneHue M pa3zpaboTka

OCHOBHBIX TOHATUH M KAaTEropHuil, ONPEAENAIOINX CYyThb HCCIEJOBaHUA. YUyacTHE B Hay4dHO-

HCCIIeI0BATEbCKOM padoTe.

[lpupoga u (QyHKIUHM, TEOPETHUYECKHE OCHOBBI U MpoOJeMaTHKa COBPEMEHHBIX HayUHBIX

uccienoBaHuii B oOpa3zoBaHMHM. VICTOYHMKHM U YCIIOBUSL HCCIIEAOBATEIbCKOTO IOUCKA.

OpraHu3anus ONBITHO- IOMCKOBOM HCCIIEOBAaTENbCKOM paboThl B 00pa3oBaTeIbHBIX

yupexeHusx. Kommiaekc MeTo0B HayqHOTO UCCIIEOBAHUS

Kinaccupukanusi MeTrogoB HaydyHoOro mo3HaHusi: ¢uiaocodekne, oOmIEHAYYHBbIE,

YaCTHOHAYYHbIE, JUCHUIIMHAPHbIE H MeKIMCIMIIJIMHAPHbIE METOAbI U MOAXO0/1bI
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TeopeTnyecknue HW MNPAKTUYECKUE METOABI HAYYHBIX HCCIEIOBAHUM. Y4acThe B Hay4yHO-
npakTH4ecknx KoHdepeHuusx. KypcoBoit mpoekT kak ¢opma ydactds B HaydHO-
uccienoBarenbckoil  pabore. CTpykTypa Hay4yHO-HCCIEIOBAaTENIbCKOW pPadOThl CTYAEHTA.
CocraBnenue miaana paboTbl, CIOCOOBI HATUCAHUS TEKCTA, CIIOCOOBI U TEXHHMKA ITUTHPOBAHMUSL.
Ctunb u3NOKEHHs] HaydHBIX cooOmeHuil. [loaroroBka mpe3eHTallMM HUCCIIE0BATEIbCKOM
paboTsl, opopmiteHre TaOIUII, CIIOCOOBI MTPEICTABICHHSI PE3YJIbTATOB HAYYHBIX HCCIICIOBAHUMN.

4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. CIOCOOHOCTH K caMOoOpraHu3amnuu U camoodpazosanmto (OK-7).

5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI

B pesynbrare 0OCBOCHUS AUCHUIIMHBI CTYICHT J0JIKEeH:

3HamMb:

. BH/Ibl HAYYHBIX UCCIIEOBaHUM;

. OCHOBBI METO0JIOTUH HAYYHOT'O U IICUXOJIOrO-TI€1arOTNYECKOr0 NCCIEA0BAHUS;

. METO/Ibl HAYYHOTO HCCIIEA0BaHUS (IMIUPUUYECKUE, TEOPETUUECKUE, MaTEMaTHUYECKHE,
JIOTUYECKHE);

. IIpaBUJjIa OPraHU3alUK UCCIEA0BATEIBCKOTO IKCIIEPUMEHTA;

. OCHOBHBIC ITOIXO/IBI B HAYIHO-HCCIIEA0BATEIHCKOM paboTe (CUCTEMHBIN, eI TETbHOCTHBIH,
CUHEPreTHYECKU, aKCUOJIOTUYECKUH, aKMEOJIOTUIECKHM U T.J1.);

. pe3ynbTaT HAYYHOT'O UCCIIEI0BAHMS KaK 1I€JIb HAYYHOT'O IIOUCKa;

. ATUYECKME HOPMbI W  MpaBWwia  OCYUIECTBICHHUS  ICHUXOJIOTO-TIEJArOrH4e€CKOro
HCCIIEI0BAHMUS.

ymembp:

. MIPUMEHSATh HAYYHBIE METO/IbI B X0JI€ HAYYHOI'0 U MEAArOrn4eCKOro NCCIEIOBAHUS;

. paspabaTeiBaTh  IPOrpamMMbl  HAy4HOTO, IME€IAarOTMYECKOr0 W  TCHUXOJIOTHYECKOTO
3KCHEPUMEHTA;

. HCIIOJIb30BaTh Pa3HOOOpA3HbIE METOAUKH SKCIIEPUMEHTAIILHOTO UCCIIEA0BAHNUS;

. OPUMEHSTh METOJbl M3yYeHUS Hay4YHOH, y4yeOHOW M METOJUYECKOW JIUTepaTyphl,

APXUBHBIX JOKYMEHTOB;
. 0hOpMIIATH Pe3yIbTaThl HAYYHOTO TPY/Ia;

° aQHAIM3UPOBAaTh M OIEHUBATh pabOThl B KOHTEKCTE IEIarorH4ecKoro HCCIeTOBaHUS
C TOYKM 3PEHHS METOJOJOTUYECKOW HaykH, OOpa3oBaHUS M B HCCIEI0BATEIHCKON
JIeSITENLHOCTH.

e1a0emb:

° BIIAJICTh HAYYHON TEPMHUHOJIOTUEH, TOHUMATh €€ CMBICII U TPAaMOTHO €10 OTIEPHPOBATh;

° MOHUMATh OCOOEHHOCTHM COBPEMEHHOW METO/JOJIOTUYECKOW CHUTyallud HW  YMETh

MPEJICTAaBUTh XapaKTEPUCTUKY COBPEMEHHBIX TEHACHUUH B OOJACTH METOAOJOTHH
Y HAyYHO-UCCJIEIOBATEIbCKOM IEATeTbHOCTH;
. IPaMOTHO BJIQ/IETh HCCIIEIOBATEILCKUMH MPOIEAYPaMU;
. BIIAJICTh METOJIOJIOTHYECKHUM alllapaToM 3HAHUW, KaK TPU TMPE3CHTAINH COOCTBEHHOTO
WCCJICIOBAHMSI, TAK U B TIPOIECCE IKCIIEPTU3BI TIOOOTO HAYUHOTO HCCIEAOBAHNUS;
6. O0mas TPy10eMKOCTh AU CHUIJIMHBI:
1 3aueTHas equHuIa (36 4acoB).
7. @opmMa KOHTPOJIA:
[TpomexxyTouHast aTTectanus — 3a4et (5 cem.).

Ilcuxoiorns JUYHOCTH

1. MecTo 1ucuMIJIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl

Juctumnmna «[lcuxonmoruss NMYHOCTW» BXOAUT B BapuUaTUBHYIO YacTh Oyoka bl
«ducuuminael (MOIYIM)» Kak JucHUIUIMHA 1o BeiOopy b1.B./1B.10.2.

2. Heab 0CBOEHMS AMCIMIIJIMHBI:
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. c(OpMHPOBATH Y CTYACHTOB IPEJICTABICHHE O MCUXOJIOTUH JTUYHOCTU — TEOPETUUYECKOM
U TPAaKTUYECKOH OOJacTH YEIOBEKO3HAHMSA, HANPABICHHOW Ha  HUCCIEJAOBaHHE
3aKOHOMEPHOCTEN (PYHKIIMOHUPOBAHHSI HOPMAJIBHOIO U AaHOMAJILHOI'O Pa3BUTHS JTMUYHOCTH
B IIpUPO/iE, OOLIECTBE U MHAUBUAYAILHOM )KU3HEHHOM IIyTH YEJIOBEKA.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI

Teopuu THYHOCTH

Memooonozuueckue nPUHYUNDBL RCUXONOZUY TUYHOCIU

Metoponoruss Kak Teopus HaydHOro Merojga. OCOOCHHOCTH TIO3HABATEIBHOM CHUTYalluu

UCCIICJOBAHMs JUYHOCTH. [IpMHIMI CHUCTEMHOCTH: YPOBHM, KOMIIOHEHTBI M MEXAHHU3MBI

CTPYKTYPHOM OpPraHM3aluy JIMYHOCTH. [IpUHIIMII aKTUBHOCTH U IOAXOJBI, PACKPBIBAIOIINAE ITOT

npuHUmI. [IpyHIMN pa3BUTHA: NI€TEPMHUHAHTBI, YPOBHU U CTaJAWH Pa3BUTHS JIMYHOCTH, IIPUHLUI

CyObeKTa, MPUHIMI JETePMHUHU3MA, TPUHIMII €AUHCTBA TEOPUH, SKCIIEPUMEHTAa U MPAKTUKU.

Teopus kak @opmMa HayyHOro TIO3HaHUS INCUXWYEeCKOM peanbHOcTH. Crneuuduka

IICUXOJIOTMYEcKO Teopun. MIIMIMTHAS KOHUENUS. DKCIUIMIUTHAS KOHLEIIUH.

Knaccuueckuil ncuxoananus u e2o moougukayuu

Knaccuueckuii ncuxoananus 3. @peiiga. Ananutuyeckas ncuxosoruss K. FOnra. Crpykrypa

ncuxuku. [Tonstue apxeruna u ncuxudyeckod pynkumu. Unausuayanus u ee stansl. [loaxoas! k

TUNOJIOTUU JINYHOCTU. MHauBuayaneHas ncuxosiorust A. Annepa. YyBCTBO HEMOIHOIIEHHOCTH U

KOMIIJIEKC HETIOJHOLICHHOCTH.

Koznumuenoe nanpagnenue 6 meopuu 1u4HOCmu

Teopuss nmonst K. JleBuna. Teopus nuuHOCTHBIX KOHCTpYKTOB JIk. Kemiu. 3akoH HaydeHus.

Teopus onepanTHOro odycinosauBanust. CXOACTBO U pa3inyMsl TEOPUU HAYyYEHUS M COLUAIBHO-

KOTHUTHBHOH Teopuu. O0y4yeHune myTeM HabIoACHNUSI.

T'ymanucmuueckasn ncuxonozus

OcHOBHbBIE IPUHLIMIIBI TYMaHUCTUYECKON ncuxonoruu. Teopus nmuuHocTHbIX uepT I'. Onmnopra.

Teopus camoakrtyanusauuu A. Macnoy. [lonstue camoakrtyanusanuu. Mepapxuss MOTMBOB 110

Macnoy. Teopusa K. Pomxepca M NOHATHE KOHIPYIHTHOCTH. [IpMHIMIIBI JIMYHOCTHO-

LIEHTPUPOBAHHOM IICUXOTEPAINH.

Omeuecmeennas nCUxXon02us TUYHOCIMU

[Tpobnema NUYHOCTH B OTEUECTBEHHBIX IMCUXOJIOTMYECKUX IIKOJAX: KYJIbTYypHO-HCTOpUYECKas

teopuss JI.C. Beirorckoro, Tteopust nearenbHoctd A.H. JleontheBa, Quiiocodcko-

ncuxosnoruueckas teopust C.JI. Pyounmreiina. IlpoGiema yenoBeka B Tpynax b.I'. AnaHbesa.

OTHomIeHNE KaK enuHuIa aHanu3a JuaHoctd o B.H. Mscumesy. [lonsitue ycranosku no J[.H.

V3naase. HoBble TEHACHIMM UCCICNOBAHMUS JIMYHOCTH B OTEYECTBEHHON IICUXOJIOTHH.

[IpoGiemMa MopanbHOrO pa3BUTHUS JUYHOCTH. MccnenoBaHUs NPENCTaBICHUNH O MOPSA0YHOM

yenoBeke. Ilcuxonmorus moHuMaHuss U mpoOneMa mpaBabl M JokH. VccriemoBaHHe JHMYHOCTH

NOXXUJIOro uvenoBeka. llcmxocemaHTHKa co3HaHUS. MeTOA PEKOHCTPYKIUH CYOBEKTHUBHBIX

CEeMaHTHYECKUX MpocTpaHCTB. [IpobiemMa MHUIIMATUBBI M OTBETCTBEHHOCTH JIMUYHOCTH.

NHauBuayaIbHO-TICMX0JI0THYeCKHe 0CO0CHHOCTH JIMYHOCTH

Temnepamenm Kaxk 6a306aa XapaKmepucmuKka JTUYHOCMU

Kpatrkas  ucropuss  HccieoBaHUs ~ TEMIEpPAMEHTAa:  T'yMOpajbHbIE,  COMAaTHYECKHE,

NCUXO(PHU3HOIOTUYECKHEe M TICUXOJOornyeckue Teopud. (OCHOBHBIE IIKOJBI TEMIIEpaMEHTa.

PesynpTaThl pa3paboTkyd TpoOIeMBI TeMIIEpaMEHTa B OTEYECTBEHHOW TICHXOJOTHMM W 3a

pyoexxom. TpexkomnonentHas Teopus [Inomuna. McciaenoBanue 1€TCKOTO TEMIIEPAMEHTA.

IMoyuonanbran Heu3Hsb TUYHOCMU. 3AUUMHOE U Cos1adarouiee nogeoeHue

Onpenenenne osmouuil. Buner smoumit. Teopum osmomwmii. Heiipodusnonornueckuii,

DKCIPECCUBHBIA M YYBCTBEHHBIM acHeKTbhl SMOIMH. BaneHnTHocTh smonmil. CTpax W ero

OpUYUHbL. 3amUThl U UX GyHKUMU. [IpUMHUTHUBHBIE M 3pelble (OPMBI 3AIIUTHOTO MOBEJICHUS.

Cosiafaroniee NOBEAEHUE U €r0 CPABHEHHUE C 3aAIUTHBIM.

A-konyenyun: nonoeas u 2endepnaa udenmuunocms. CoyuanvHvie npeocmagieHus

JAUYHOCHMU
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Camoco3HaHMe Kak Npouecc M pe3ynbTar. S-KOHIEenuus Kak pe3ylbTaT CaMOCO3HAHUS.
Camoornenka, oopa3 S u camoyTBepkaeHHE JTUYHOCTH. [1070Basi HIEHTUYHOCTH U MpodieMa ee
dbopmupoBanusa. ConuanpHble npenctaBieHus. CoIMalibHOE MBIIIJICHHE W €r0 MPOLEIypHI:
npo0iieMaTu3anys, pernpe3eHTalus, HHTEpIpeTalys U KaTeropu3aus.
Bonesas pezynayua nuunocmu
['ereponomuble Teopuu BOJH. AdQekTuBHas Teopusi BOIU. TeopuH aBTOHOMHOW BOJIH:
MOTHBAIIMOHHBIN MOAX0A (BOJS KaK MUPOBasi CHIIA; BOJIA KaK HayalbHbIH MOMEHT MOTHUBALUU
JICUCTBHS; BOJISA KaK CIIOCOOHOCTh MPEOJI0NieBaTh mpensTcTBus). [logxoa cBoOoHOrO BHIOOPA,
perysiuMoHHbIN noaxona. Bosmeoe u npousBosibHOE JelicTBHE. BoneBass perynsuus JIAYHOCTH.
Hapy1enue BoieBoro KOHTpOJI.

4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIIMHBI:
. CIOCOOHOCTH K caMOoOpraHu3amnuu u camooodpasosanuto (OK-7).

5. Ilnanupyemble pe3yJibTaThl 00y4eHHsI

B pe3ynbrare ocBOE€HUS IUCLHUIUIMHBI CTYACHT HOJIKEeH:

3HAMb:

° OCHOBHBIC IICUXOJIOTHYECKUE TCOPUHU JTUIHOCTH

ymemup:

° AHAIM3UPOBATh JUYHOCTh W (PAKTOPHI PA3BUTHS JHUYHOCTH HA OCHOBE Pa3IMIHBIX
TEOPETHYECKUX BO33PEHUN;

e1a0ems:

° OCHOBHBIMH MOHATHSIMH IICUXOJIOTHH JIMYHOCTH, HABBIKAMH caMOaHaJIM3a.

6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

1 3auernas enunuia (36 yacon).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (5 cem.).

Ilcuxosorusa CTpecCa 1 NICUXOTCXHUKHU YIIPABJICHHUA SMOIMHOHAJTBbHBIMHA COCTOSHUSAMMU

1. MecTo nucuMnIMHbI (MOAYJIfA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl
Juciumummna  «lIcuxomorusa crpecca M ICUXOTEXHUKHM  YIPABIECHUS  OMOLMOHAIbHBIM
COCTOSTHUEM» BXOJIUT B BapHaTHBHYIO dYacTb Osioka bl «/lucuumiamsasl (Moaynu)» Kak
nucuuiuivHa o Bei6opy b1.B.JIB.10.3.

2. lenu ocBoOeHMS IMCHUIIIMHBI:

. dbopMHpOBaHHE Yy CTYACHTOB CHCTEMHBIX MPEJICTAaBICHUNH O CTpecce, ero MpUYHHax,
MPOSIBJIICHUAX U TIOCIIEICTBUSX;
. dbopMupoBaHHEe YMEHHIl MPOBOAWTH HAYYHO OOOCHOBaHHYIO JMAarHOCTUKY CTpecca

U COCTOSIHMM CHMKEHHOW pabOTOCIOCOOHOCTH M pealn30BbIBATH IMPOrpaMMbl 00Yy4EHHUS

IpueMaM MCUXOKOPPEKIINH CTpecca.

3. Kparkoe coaep:kanue JUCHUTIIUHBI
IIcuxousorus crpecca
Obdwaa xapakmepucmuka nCUXu4ecKo2o cmpecca
[Tpobnema npodeccnoHaabHOroO 3A0pOBhs. BrusHue cpensl Ha ncuxudeckoe 310poBbe. CTpecc
KaK Hecreuuduyeckas peakius opranusma. TeopeTuKo-MeTo10JI0rMuecKre OCHOBBI MPOOIeMbl
ctpecca. OcHoBHbIE cTajuu crpecca o I'. Cenbe. Ycin0BUS BOZHUKHOBEHUS! HH(OPMAIIMOHHOTO
ctpecca. OcoOEHHOCTH MPOSBIEHUS SMOIMOHANIBHOrO crpecca. llcuxodusuonorus crpecca.
CTpyKTypBsl MO3ra U CTPECCOBBIE COCTOSIHUA. bruomornyeckuii crpeccop. JHAOKPUHHAsA CUCTEMA
ABTOHOMHAsI HEpBHasl cucTeMa (CUMMaThyeckas U mapacumnaruyeckas cucrtemsl). CepreyHo-
cocyaMcTas cucteMma. BiusiHue crpecca Ha KpOBEHOCHYIO cucremy, cepaue. [IumesapurensHas
cucrtema. Myckynarypa. KoxHo-rampBannyeckas peakuus. Dusmosiornyeckas peakuus Ha
cTpecc.
Ilpobnema cmpecca 6 npogheccuonanvHoil deamenbHocmu
[Tonsatne mnpodeccHoHAIBHOrO cTpecca. 3aJaud H3YyY4eHHs cTpecca B OpraHu3alusX.
CyOcunapoMbl TTPOGECCHOHAIBHOTO CTpecca. Y CIOBUSA NEITEIbHOCTH U (AaKTOPBI Pa3BUTHUS
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npodeccuonansHoro crpecca. Crucrema oneHku npodeccuonanbHoro crpecca. [Ipuuunel pocra
ypoBHS mpodeccuoHambHOro crpecca. Kiaccudukanus npodecCHOHANbHBIX CTPECCOPOB.
[lIxana nmpodeccuonanpHoro crpecca. lllkana oneHku crpeccoBbix cutyaruii T. Xommca u P.
Peii. Illkana sxwu3HeHHBIX coObITHH [.A. AnzgepconHa. WuauBuayanbHble OCOOEHHOCTH H
MPOsIBIIEHUS MPOPECCHOHATBHOIO CTpecca.

Knaccugukayus npogpeccuonanvnvix cmpeccopos

OpraHu3alMOHHbIE  MPEANOCBUIKM  cTpecca.  Mapkepsl — cTpecca,  OpraHU3allMOHHbIE
XapaKTEPUCTHKH, pa3mep, rpaduk pabotel. CTpeccopbl B OpraHU3aMOHHON )XKU3HU: (PU3NYECKHE
(mrym, cBeT, BHOpaIus), MCUXOCOIHAIbHBIC (pOJIeBasi HEONPEACICHHOCTh, POJICBON KOH(IIHKT,
pojeBas  MEperpyKeHHOCTh). HeOnarompusiTHble  XapaKTEPUCTHKH CMEHHOW  palOTHI.
XapakTepUCTUKU CUTYallUU Kak MeAauaTopsl crpecca. ConuanbHas NOIIEpKKa pyKOBOAUTEIIEH,
koiter. TpyporonusMm. OpraHuzalMOHHBIE XapakTepucTUKH. CTpyKTypa: cneuuanu3aunus u
paszenieHue TpyAa, LEHTpalu3alus YIpaBlIEHUS, COOTHOLICHHE CTPYKTYpbl W (QyHKUUU
OpraHu3aly, KaJpoBas IMOJUTHKa WU Ap. Paboume XapakTepUCTHKH: COJEpKaHHE pPaOOTHI,
cpencTBa padoThl, GU3UKO-XUMHUYECKUE U TEXHUYECKUE YCIOBUS TPYAA, COIMAIIbHBIE YCIOBUS.
WuauBuayalbHBIE — XapaKTEPHUCTUKH:  MPOPECCHOHAIBHBIE, MOPAIbHO-HPABCTBEHHBIC U
OpraHU3aIMOHHBIE, ICUXOJIOTHYecKHe, (U3HOTOTHIecKre, (PU3NYECKHUE.

Ilonamue mpaemamuueckozo cmpecca

OO01mas xapakTepucTUKa U KiacCU(pUKaLUs IKCTPEMaIbHBIX yCIOBHMA HesTenbHOCTH. Kputepuun
KJIACCU(UKALMU IKCTPEMAIbHBIX CUTyaluid. TpaBmMarndeckue COOBITHS M TpPaBMAaTHYCCKUI
crpecc. JlnarHocTuyecKkue KpuTepUu TpaBMaTuyeckoro crpecca. Ilcuxonmornueckre MexaHu3Mbl
BO3HHUKHOBEHUS ITOCTTpaBMaTHueckoro crpecca. @akropsl pucka pazsutus [ITCP. [lpunnune! u
MeTo bl padoTsr ¢ ITTCP.

Xapakmepucmuka nogedeHuecKux u NCUXUYECKUX DPeaKuuil 4eil06eKd 6 IKCHPEeMAlIbHbIX
cumyauyusax

XapakTep W HWHTEHCUBHOCTHh IICHXWYECKHMX, TCHXOCOMATUYECKHX W TICHUXOMATOJOTUYECKHUX
MPOSIBIICHUN B TMOCTCTPECCOBBIM TMEpUOJ, 3aBHUCSIINE OT OOBEKTUBHBIX U CYOBEKTHBHBIX
oOcrositenscTB. CTaguu mepuosia BO3AEHCTBUS W IMEPBBIX 3TANOB IocieBo3aeiicTBus. OOmas
XapaKTEPUCTUKA MCUXOTCHHBIX PACCTPOMCTB, BO3HUKAIOIIMX MPU SKCTPEMAIBHBIX CUTYallHsIX.
Oco0eHHOCTH NICUXOT€HHBIX PACCTPOMUCTB MPH JIEATENBHOCTH B SKCTPEMAIbHBIX YCIOBHUSX.
Cunopom IMOUUOHATBHOZ20 6bI2OPARUA 6 RPOPECCUOHANbBHOM 00U eHUU

OO6mmue npeacrasieHus 0 npogeccuoHanbHOM BbiropaHuu. IIpodeccuonanbHoe BIropaHue Kak
peakiusi Ha CTpecc Ha paboTe. DMOIMOHAIBHOE BBHITOPAHHE KaK MEXaHHM3M ICHXOJOTHYECKON
3amuThl. DaKTOpPHI, MPOBOIUPYIOIINE «IMOITMOHAILHOE BhiTopanue» 1no B.B. boiiko. Cunapom
BBITOpaHUs B coluanbHbix mnpodeccusx mno T.M. Ponrunckoil. I[lpuembl camoperynsinuu
HYMOLIMOHAIIBHOTO BhIrOpaHusl. BiusiHue npodeccnoHalbHOT0 cTpecca Ha pa3BUTHE O0Je3HEH.
Hnouesuoyanvuvie ocobennocmu u nposaei1eHus npogheccuonanbHo20 cmpecca

JInunocTtHast oneHka cutyanuu. [loBenenueckue peakuuu. JlnyHocts THma A. CamooleHKa.
Jlokyc koHTpomns. BsiHOCTHBOCTH, caM03(hEKTUBHOCTh, caMOyBakeHHe. HeraTuBHas
3¢ (deKTUBHOCTD, poJ 3aHATHH. llcuxnyeckue MexaHU3MBI cTpecca: 00HAa, MUppalMOHAJIbHBIE
yoexnenus. Ponb ppycrpanuu B ctpeccoBoM coctostHuU. [1podiaemMa monckoBoil akTHBHOCTH IO
B.C. Porenbepry u B.B. ApmaBckomy. TpeBOXHOCTh Kak 4yepTa JUIYHOCTH U KaK COCTOSTHUE.
Cmpecc u Kkonunz

[IpuszHaku coBimagaHusi cO CTpeccoM (KOMHWHT) Kak omocpenyromuii (akrop Konnenmun
COBJIAZIaHUSI CO CTPECCOM. 3alUTHOE M CTPECC-COBIAJAArollee MoBeaeHUuEe. MexaHn3Mbl
MICUXOJIOTMYECKOH 3aluThl. BiusHue KONMMHra Ha 3J0pOBbE U Ha MCUXUYECKHE PacCTPOMCTBA.
CoBnaganue co cTpeccoM B Mpo(hecCHOHATBHON 1eATEIbHOCTH.

IlcuxoTexHnKa ynpapJieHUs IMOUMOHAJIBLHBIMH COCTOSTHUAMH

OCHOBBI TICUXOTEXHUKU. MEXIyHapOIHbIE MPOTrPaMMBI TIO COXPaHEHUIO MPOo(decCcroHAIBHOTO
310poBbs. ['pymnmbl conmansHoN noaaepxku. [Tomomps nepconany B pamkax IIIII. Perynsius
OMOILIMOHAIBHOTO cocTosiHUs. Perymsimust  gusuonorndeckoro Bo3OyxkaeHus. [IporpamMmbl
yhnpapiaeHus: BpeMeHeM. @DuUTHecc-IpOrpaMMbl WM MPOTrpamMmbl  OOIIET0  O03/10POBJIECHHUS.
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CpenctBa micuxonpoduimakTudyecko pabotel. Krnaccudukamus CpencTB  ONTHUMH3AIUN
(GYHKIIMOHATBHBIX ~ COCTOSHUH.  My3bIKadbHbIe M IIBETOMY3BIKAIBHBIE  BO3JCHCTBUS.
Cneuuanbible BuAbl (usmueckux ynpaxkHeHudd. IIpuembl camomaccaxa. OpraHuzanus
KaOMHETOB  IICHUXOJIOTMYECKOM  pa3rpy3Kd B  INPOU3BOACTBEHHBIX  ycioBusax. OOmas
XapaKTEepUCTUKa METOJ0B camoperyasiuuu. Meroasl koppekuuu u  tepanuu  [ITCP.
[Icuxonmoruyeckast MOMOIIb BCKOPE MOCTE y4acTusi B KPU3UCHOM CUTyallud — MICUXOJIOTHYECKHM
nedpudunr. MeTo bl MOBEACHYECKOM MCUXOTEPATUU CTPECCOBBIX COCTOSHUU.

4. Komnerenunuu, popMupyembie B pe3yJbTaTe 0CBOCHUS U CUUIIIMHBI:
o CIIOCOOHOCTH K camoopranu3anuu u camoodpasoBanuto (OK-7).

5. InaHupyeMsble pe3yJbTaThbl 00y4eHHS

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT HOJIKEH:

3Hamp:

. CoJepKaHWE TOHATUS aJaNTallMd YeJIOBEKa, NPO(ECCHOHATBHOTO 370pOBbs, oOIIee
IpeJICTaBlIeHUE O PYHKIIMOHAIBHBIX COCTOSHUSAX OPraHU3Ma;

o ompezieNieHusl cTpecca, dycTpecca, AUCTpecca, MPOoPEeCCHOHATBHOIO M TPAaBMaTHYECKOTO
cTpecca;

. [ITCP, muenu, 3amayd W NPUHIMIB H3yYeHHS CcTpecca B MpodeccrnoHaTbHON
U DKCTpEeMaIbHOU AESITENbHOCTH;

o UCTOPHUIO M3yueHUs NMpOo(heCcCHOHATBLHOTO U TPABMATUYECKOTO CTpecca B OTEUECTBEHHOM

U 3apy0eKHO IICUXOJIOTUH; TICUX0()U3UOIOTHIECKHE OCHOBEI CTPECCa;

o TUIIOJIOTHIO U MOJIETTH CTPECCa B OpraHU3aIHsX;

o KJIaCCH(UKAIUIO CTPECCOPOB B MPO(ECCHOHATBHON M IKCTPEMATbHON AEATEIbHOCTH;

o COZIepKaHKe KaTeropuii KauyecTBa JMYHOCTU KaK MEAMATOPOB CTPECCa;

o WHIMBHyaJIbHBIE pa3nuuusi B crpecce, tun A/b, IOKyC KOHTpOJS, CaMOOIICHKA;
po0JIEMBI AJIKOTOJIM3Ma U YIOTpeOIeHUS! HApKOTUKOB Ha padboTe;

o TeHJIEpPHbIE PAa3IMYMsl B IPOSBICHUH cTpecca B paboueii cpeze;

o npoOJIeMBbI TPYAOTOIM3Ma U TPO(PECCHOHATBHOTO BBHITOPAHHUSL.

ymembp:

. OPOBOJIUTH  NCUXOAMArHOCTHYECKOE  OOCII€ZJOBaHHUE  SMOLMOHAIBHBIX  COCTOSTHHM
JIMYHOCTH, IIPOBOJUTH NICUXOAMArHOCTUKY  cTpecca B NpOQecCHOHANbHON
U 3KCTpEeMaJbHOH J1eSTeNbHOCTH;

. pa3pabaThIBaTh U OCYLIECTBIATh HAa MPAKTUKE MPOTrpaMMbl MPOGUIAKTUKHA U YIPABICHUS
CTpeccoM;

o OCYIICCTBJIATDH MCUXOKOPPCKIMOHHYTO n NCUXOTCPANICBTUYCCKYIO IIOMOIIIb
B OKCTPEMAJIbHBIX CUTYyallUuAX;

o MNPOBOAUTHL TICUXOJOTMYCCKOC KOHCYJIBTUPOBAHUC pa6OTHI/IKOB n pYKOBOI[I/ITeJ'IGI\/’I
OpraHu3aluil 0 CHUYKEHUIO BBICOKOTO YPOBHS PO(ECCHOHATIBLHOIO CTPecca;

. OPUMEHSTh CPEACTBA M METObl PEryJSLUN CTPECCOBBIX COCTOSHUM MpU OpraHu3aluu

KaOMHETOB MCUXOJOTUYECKON Pa3Tpy3KU B IPOU3BOJCTBEHHBIX YCIOBUSX.
eénaoems:

o METOOJIOTHEH  MCCIeOBaHUM  NMPO(EeCCHOHAIBHOTO CTpecca U HMHTEepIIpeTanuei
WX pEe3yJbTaThl,

o HaBbIKAMHU CAMOCTOSTEIBLHOTO aHaJIN3a MPUYMHBI U (OPMBI MPOSBIEHUS TPABMATUYECKUX
CTPECCOB;

. HaBbIKAMU IUIAHUPOBAHUS UCCIIEIOBAHUS;

. HAaBBIKAMM IICUXOJIOTUYECKON ITOMOIIHU B JKCTPEMAJIbHBIX CUTYaLUAX.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

1 3auerHas enunamIa (36 yacon).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4et (5 cem.).

OCHOBBI IPeANPHHAMATEIBCTBA

124



1. MecTo nucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
Huctumnmaa «OCHOBBI TPENNPUHUMATEILCTBA» BXOAWT B BapHATHBHYIO 4acTh Oyioka bl
«Jlucuummmabl (MOIyNIN)» Kak nuciuiuiHa mo Beioopy b1.B.J1B.10.4.

2. llesin 0CBOEHUSI TUCUHMILINHBI:

. MPEIOCTABUTH CTY/ICHTAM CHCTEMAaTHYECKUE 3HAHUS B 00JIACTH TPEIIPUHAMATEIBCTBA U

OpraHU3aIi KOMMEPUYECKOU JESITeIbHOCTU MPEANPUSITHS KaK €T0 COCTABIISIONICH:

o IIO3HAKOMUTb CTYJEHTOB C OCOOEHHOCTSIMH JESTEIbHOCTH KOMMEPYECKOTO MPEANPUSTHUS,
YIIPABJICHUEM XO3SICTBEHHBIMU PUCKAMHU B YCJIIOBUSX PBIHOYHBIX OTHOLIEHUH, C
CYLIECTBYIOILEH CUCTEMON HAJIOr000I0KEHHUS;

. IIOMOYb B OBJIAJICHUU TPAKTUYECKUMH PUEMAMU PETYINPOBAHUS KOMMEPUYECKON
JIeATEIbHOCTH IIPEAIPUSATHUSA.
3. Kpartkoe coaep:xaHue TUCHMILIHHBI
CoBpemeHHoOe cocTosiHHEe MaJioro Ou3Heca B Poccun
CpaBHuUTENbHASA XapaKTEPUCTHKAa MUPOBOTO Pa3BUTHUS MAJIOro OM3HEca U YPOBHS Pa3BUTHUS €TO B
Poccun. [IpoGiemsl pa3BuTHs Maoro OW3Heca Ha COBpeMEHHOM dTare. [loHsTHe «cpemHero»
kjacca. Vctopus BO3HMKHOBEHHMs MpEAIPUHUMATENbCTBA. POJb KIACCUKOB 3KOHOMUYECKOU
TEOpUM B Pa3BUTUU  TOHATHS «IIpe I PUHUMATEIBCTBOY. Hayynoe  monstue
NpeANpPUHUMATENbCTBA.
Opranu3annoHHO-NPaBoBbie GOPMBI NPEANPUHUMATEIbLCTBA
Knaccudukanus mnpeanpuHUMATENbCKOW JIEATENbHOCTH IO KOJIMYECTBY COOCTBEHHUKOB,
dopmam cobGctBeHHOCTH ¥ T. J. OpraHu3alMOHHO-TIPAaBOBBIE H  OPraHU3aIMOHHO-
SKOHOMHYECKHE (OPMBI TPEANPUHUMATEIBCKON JeaTenbHOCTH B Poccun. OObenuHeHus
opuanYeckux Jul. Cuctema rocy1apcTBEHHOTO aHTUMOHOIIOJIBHOTO PEryIMpPOBaHUS.
Buabl npeAnpuHAMATEIbCKON AeATeIbHOCTH
[lonsaTHE TPOM3BOACTBEHHOTO, KOMMEPUYECKOTo, (UHAHCOBOTO M  KOHCYJIBTaTHBHOTO
npeanpuHuMareabcTBa. CylHOCTh BEeHUYpHOTo On3Heca. HampaBienus pa3BuTHs chepbl yCIyr.
Hanpagnenus pa3BuTus KOHCAITUHTA.
JIn3uHr kak nporpeccuBHas GopmMa COTPYAHMYECTBA B IPEANPHHUMATEIbCTBE
[Tonsitve u cymHOCTh au3uHTa. Buasl mu3unra. OcoOEHHOCTH (PUHAHCOBOTO, OMIEPATUBHOTO U
BO3BpaTHOro Ju3uHra. Mcropuueckuil acnekT pa3BuTHA Jn3MHra. lIpemmyinectsa JM3uHTa
nepes; OObIYHBIM KPEIUTOBAHUEM.
®paH4aii3MHT KaK cMellaHHasa (opMa KPYNHOro U MaJjoro 6u3Heca. Ilonsitue
¢pakTopuHra
[ToHsATHS TOBapHOrO 3HAaKa M KOHTpadakTHOM MpoAyKuuu. Poccuiickoe 3aKOHONATENBCTBO O
JIOTOBOpPE KOMMEpUYECKOW KOHIleccuu. VcTopus BO3HUKHOBEHHUs (paHYa3WHIOBOM CHCTEMBI.
Knaccugpukanus ¢panvaiisunra. [lonsrue ¢panmmssl.  IlpeumymiectBa U HEIOCTAaTKU
¢panuaiizuara. ®akTOpUHI Kak HOBBIA JUISI POCCHIICKOTO MpEeINpUHUMATEIbCTBA BUJ
(MHAHCOBOI'O COTPYIHUYECTBA.
Pucku B npeAnpuHUMATEIbCKOM AeATEJIbHOCTH
[Tonsatne pucka B  NpEeANPUHUMATENbCKOM  JesaTeabHOCTH. [loHsATHME  OaHKPOTCTBA.
Knaccudukanum npeanpuHuMaTeNnbckuX puckoB. JluBepcudukanus MNpeanpuHIMATETbCKUX
pUCKOB. PemeHue kak OCHOBa YIIPaBIECHYECKOIO BO3IAEHCTBUs. IIpuHATHE YIpaBIEHYECKHUX
pemienuii. CTpaxoBaHHE NpPEINPUHUMATENBCKUX PUCKOB. KOHKypeHIMsI Kak TJaBHBIA pblyar
PBIHOYHOTO  PEryJIMpPOBaHUS  OOIIECTBEHHOTO  INPOU3BOJACTBA.  BuABI  KOHKYPEHIUH.
Knaccudukanus psIHKOB 10 TUnaM KOHKypeHIuH. [loHsTHe HeroOpoCcoBECTHONW KOHKYPEHLIUU.
CucremMa rocy1apcTBEHHOTO aHTUMOHOIIOJIBHOTO PETYJINPOBAHUS.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIIMHBI:
. CIIOCOOHOCTH MCMOJIb30BaTh OCHOBBI AKOHOMUYECKUX 3HAHUH B pa3INuHbIX chepax
xu3HenestensHoctu (OK-3).
5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pe3ynbrare 0CBOCHUS AUCLHUIUIMHBI CTYICHT J0JIZKEeH:
3Hamb:
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o pa3IMyHbIe BUJIbI U OpraHU3al[MOHHO-TIPaBOBbIE (POPMBI IPEATPUHUMATEILCTBA;

° MIPEANOCHUIKH CO3/JaHusl COOCTBEHHOTO OM3HECa M ATArbl CO3JJaHUs KOMMEPUYECKOTO
pEANPUSITHS;

® CTPYKTYPY U COJCP)KaHUE OCHOBHBIX pa3JiejioB OU3HEC-TIJIaHa BHOBB CO3/ITaBAEMOT0

MPEANPUSITHS;

ymemu:

° CO3/1aBaTh pa3IMYHbIC OPraHU3aNMOHHO-TIPABOBEIE OPMBI KOMMEPUECKHUX TPEIIPUSTUL;

° paszpabaThIBaTh MPOSKTHI yUPEAUTEIHHBIX JOKYMEHTOB;

é1aoems:

° HaBBIKAMH pa3pabOTKHU OM3HEC-TNIaHa BHOBb CO3/1aBa€MOT0 MPEINPUHUMATEIHECKOTO
MIPOEKTA.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

1 3auernas equnuia (36 yacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (5 cem.).

XHMHIKO-IKOJOTHYeCKHe MPO0JIeMbI MepPepadoTKN OPraHUuYeCKHX BellecTB

1. MecTo nMcuMnJIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

Jucuumirza «XHUMHUKO-3K0JIOTHYECKHE MTPOOIeMbl IepepabOTKU OPraHMYECKHX BELIECTB»
BxouT B 010k DT/ «DakynsraTuBbl» kak qucruumaa OTJ(.B.01.

2. llenb ocBOCHUSI AMCUMILIMHBI:

o dbopMHpoBaHHE Yy CTYJEHTOB 3HAaHMW IO HNPUPOAOCOEpEraroIiuM TEXHOJOTHSIM B
HOPOMBIIIJICHHOCTH, OOOCHOBAaHUIO  pelIeHUuH Juid  oOecleyeHHs  HKOJOTHYECKOM
0€30MacCHOCTH XMMUYECKUX ITPOU3BOJICTB.

OcHOBHBIE pa3fenbl Kypca BKJIIOYAeT: HOPMAaTHUBHBIE TpPeOOBaHUS K  3KOJIOIMUYECKON

0€30IIaCHOCTM ~ XMMHYECKMX  IPOU3BOJCTB;  HM3yYy€HHE  IPOLECCOB M  amlmaparos,

IpeHAa3HAYEHHBIX JJI1 OUUCTKU OTXOSIINX T'a30B MPOU3BOACTBA OPraHUYECKUX BEIIECTB U JJIs

YTUIIM3ALNN TBEPIBIX U )KUJKHUX OTXOJOB.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Beenenne B kypc. IloHsatue o MamooTxonHoW U 06e30TXoaHOM TexHOonoruu. OCHOBHBIE

HarpaBJIeHUsI B €€ pa3BUTUM (CO3MAaHME U pa3paboTKa MPHUPOAOCOEPEraroInX TEXHOJIOTHH,

UCIIOJBb30BAaHUE OTXOAOB - BTOPUYHBIX MAaTEPUAIBHBIX PpECYpCOB B  MaTepUaIbHOM

MIPOU3BOJICTBE, KOMILJIEKCHAsi MepepadoTKa ChIpbs). 3aJaud HKOJOTMM W HOpPMaTHBHbBIE

TpeOOBaHUS K IKOJIOTMYECKONH O€30MaCHOCTH MPOU3BOJICTBA OPraHUYECKHX BEILECTB.

Paznen 1. Meronpl u anmapaThl JUIsi OYUCTKM U OOE3BPEKMBAHHSA Ta30BbIX BBIOPOCOB.

Knaccugukanus MeToloB M anmapaToB A 00E€3BpPEKUBaHMS Ta30BbIX BbIOpocOB. OuncTka

OTXOJISIIMX ra30B OT a3p030Jieil. MeToabl KaTaTUTUYECKON U TEPMUYECKON OUUCTKH OTXOASAIIUX

ra3oB. [ OMOT€HHBII U T€TEpPOreHHbIN KaTajlu3 Ha MPUMEPE MOTYyYEHHUS] OPraHUYECKUX BELIECTB.

BricokoTemmiepaTtypHoe obe3BpexnBaHue ra3oB. CoOBpeMEHHbIE TEHACHIIUU OYMCTKH CTOYHBIX

BOJI, COJIEpIKalle OPraHNYECKUE 3arpsIZHUTEINH.

Paznen 2. [Tpuponocbeperaroniye TEXHOIOTHH B IPOMBILIUIEHHOCTH (Ha MIPUMepPe XUMHUECKON U

METAJITyPrUUECKOM OTpaCin).

HcTouyHUKM BO3HHMKHOBEHHS TBEPABIX OTXOJOB B MaTepHaJbHOM IPOU3BOJACTBE. MeTombl

MOJArOTOBKH U TepepaboTKH TBEPIBIX OTXOA0B. XHUMHKO-3KOJIOTUYECKHE aCMeKThl ITyOOKOH

nepepaboTKU  TOPIOYMX  MOJIE3HBIX  MCKOMAeMbIX  OpPraHHMYECKOro IMPOUCXOXKIEHUS —

KayCcTOOMOJIUTOB.

4. KomnereHuuu, popmupyemsbie B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI:

o CIIOCOOHOCTH TMOJIydaTh M 0OpalaThiBaTh pe3yibTaThl HAyYHBIX 3KCIEPUMEHTOB C
TIOMOIIBIO COBPEMEHHBIX KOMIBIOTEPHBIX TexHoioruit (I1K-5).

5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pesynbrare ocBOE€HUS TUCHUIUIMHBI CTYACHT HOJIKEeH:
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3HaAmbv.:

o 9KOJIOTMYECKHUE NPUHIUIBI MEepepaboTKU M IMPOU3BOJCTBA OPraHUYECKUX MaTepuasoB,

OCHOBHBIE METOJBl U TEXHOJIOTMYECKUE IIPOLECCHl OYMUCTKH, YTHIM3ALUU, PEKYyIEpaluy
OCHOBHBIX 3arpsiI3HEHUI IPOMBIIIIEHHOCTU (XUMUYECKON U METAJIIIyprUYECKOil);

ymembw:

o UACHTUGUIMPOBATE MCTOUYHUKU BBLACICHHUS 3arpsA3HAIOLIMX BEIIECTB XMUMHUYECKOH
oTpaci W Jpyrux (HaKTOpOB BO3ACUCTBUS HA OKPYKAIOUIYI0 TPUPOAHYIO Cpemy,
000CHOBBIBATh pEILIEHUs sl 00ECIeUeHHsI IKOJIOTHYECKOI 0€3011acHOCTH IPOU3BOCTB;

enademy:

. MOHATUHHO-TEPMUHOJIOTHYECKAM  anmapaToM B 0OOJacTH  IPUPOAOCOEperarommx
TEXHOJIOTUH B MPOMBIIIJIEHHOCTH M HaBbIKAMU CAMOCTOSITENILHOW paboThl ¢ yueOHOI,
Hay4HOH U CIIPAaBOYHOM JIUTEPATYPOU 110 YKA3aHHOW TEMAaTHUKE.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

1 3auernas enunuia (36 yacos).

7. ®opmMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (5 cem.).
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