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AHHOTaUM PaboYMX NPOrpaMM JUCHHUILIMH
HNHocTpaHHblii A3BIK

1. MecTo 1McHUILIMHBI (MOY.JI51) B CTPYKTYpe 00pa3oBaTe/bHOil MporpaMMbl

Hucnurnnuna «MHOCTpaHHBIN SI3bIK» BXOAUT B 0a30BYr0 yacTh Osoka bl «/lucturmmnabt
(Momymm)» Kak obs3aTenbHas quctumuinHa b1.6.1.

2. Heab ocBOEHMS M CHMIIJIMHbI:

o (opMupoBaHHE MEXKKYJIBTYPHOW KOMMYHHUKAaTMBHOM KOMIETCHIIMM Ui PELICHHs 3aj1ay
MEXITMYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOJICHCTBHUSL B OBITOBOM, COLIMAIBHO-KYIBTYPHON
cepax KU3HEIEATETHHOCTH U B 001acTH PO eCcCHOHATTBHO-OPUEHTUPOBAHHOTO OOIICHUSI.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

Student’s Life: cBegenus o cebe, cembe, Opy3bsiX, CBOCH KBapTHUpPE, pacmopsiike AHS, X000WH;

Education: yuebHoe 3aBeneHune, yueOHBIN Mmpoliecc B By3e, 00pa3oBaHHe B 3apyOeKHBIX BYy3aXx,

Oymymas npodeccus, cdepsl npodeccrnoHaIbHON JIESITEIIBHOCTH, CUTYaIuu

npodeccuoHansHOr0 B3auMonencTBus, pestome; Crosscultural Studies: KynbTypa U Tpaguiuu

POMHOW CTpaHbl M CTpaH HW3Yy4aeMOro $3bIKa; TpPABWJIA PEUYEBOTO OTHKETA, CUTYaI[HH

MIOBCEHEBHOTO OOIICHMS.

4. Komnerenuuu, popmMmupyembie B pe3yJibTaTe 0CBOEHUS TN CUUILIMHBI:

o CMOCOOHOCTh K KOMMYHHMKAIMM B YCTHOW H THCbMEHHOW (opMax Ha pPyccKOM
U HMHOCTPAHHOM S3bIKaX JUIA PEUICHHs 3aJa4 MEXKIMYHOCTHOIO M MEXKYJIbTYpHOTO
B3aumoeicteus (OK-5).

5. Ilmanupyemble pe3yJbTaTbl 00yUeHUs!
B pesynbTare 0OCBOCHUS AUCIUTUTNHBI CTYICHT JOJIKEeH:

3HamMb:

o 0COOEHHOCTH TIPOM3HOCHTEIBHON CTOPOHBI peud: OYKBHI M 3BYKH, HX Iepeaalollue,
WHTOHAIIMIO BOIPOCHUTEIBHOTO U OTPHULATEIFHOTO TPETIOKEHHS, IEPEUUCICHNUS;

o AKTUBHBIN JIEKCUYECKUH MHHMMYM JJIs TPUMEHEHUs B MPOAYKTHUBHBIX BHJAX pEUeBOil
JesITeNbHOCTH (TOBOPEHHMM M THCbME) M JONOJIHUTENbHBIA IAacCCUBHBIN JIEKCHYECKUIA
MUHUMYM JUIS PEUENTHBHBIX BUIOB PEYEBOI NEATEIHHOCTH (ayAMpPOBAHWE W MHCHMO) B
paMKax U3y4yeHHOH TeMaTHkH U npu peanuszauuu CPC;

. 0a30Bble TI'paMMATUYECKHE KOHCTPYKLIMH, oOecreuuBaroniye oOIIeHHEe B paMKax
W3YYEHHBIX TE€M, TPAMMATHUECKHE CTPYKTYPBI MTACCHBHOTO TPAMMATHYECKOTO MUHUMYMa,
HEoOXOAMMBIE i TIOHUMaHMUA MPOYUTAHHBIX TEKCTOB, IEpeBoJja M MOCTPOSHHS
BBICKa3bIBaHUI 110 MPOYUTAHHOMY.

ymemo:
o peanu3oBaTh MOHOJOTHMYECKYIO DPE€Yb B PEUEBBIX CHUTyalUsAX TEM, IPEIyCMOTPEHHBIX
MIPOrpamMMoii;

° BECTM  OJHOCTOPOHHUM  JHMANOT-pacclupoc, JBYCTOPOHHHUM  AMAIOr-paccrpoc, €
BBIPQXKEHHEM CBOETO MHEHUS, COKAJICHUS, YAUBICHUS;

° MMOHUMATh Ha CIyX Y4eOHBIE TEKCTHI, BRICKa3bIBAaHUS TOBOPSIINUX B paMKaX U3y4YE€HHBIX TEM
MOBCETHEBHOTO U TPO(ECCHOHATHLHO-OPUEHTUPOBAHHOTO OOIICHUS ¢ OOLIUM M TIOJHBIM
OXBaTOM COJICpKAHUS;

° YUTaTh TEKCTHI, COOOIICHHS, 3CCe C OOINMM U TIOJHBIM TTOHUMaHUEM COJEP>KaHUs
MIPOYUTAHHOTO;

° 0o(OpMJIIATh MMCHbMEHHBIC BHICKA3bIBAHUS B BUE COOOIICHUH, MMICEM, PE3CHTAITNH, 3CCe;



enademp:

o M3Y4aeMbIM SI3bIKOM JUISl pealu3aliil HMHOS3BIYHOTO OOIIEHHS] C y4eTOM OCBOECHHOIO
YPOBHS;

o 3HAHUAMHU O KYJIbType CTpaHbl H3Yy4aeMOIo sI3blKa B CPaBHEHHHM C KYJIbTYpOH U
TPaJULIUSAMU POJHOTO Kpasi, CTPaHbL;

o HABBIKAMHU CAMOCTOSITEIILHON paOOThI 0 OCBOSHUIO MHOCTPAHHOTO SI3BIKA;

o HaBBIKaMU pa0OTHI CO ClIoBapeM, HHOsI3bIYHbIME caiiTamu, TCO.
6. O01ast TPy10eMKOCTh JUCIHUIJINHBI:
8 3aueTHbIX enuHuUIl (288 acoB).
7. ®opMa KOHTPOJIA:
[IpomexxyTounast arrectamus — 3a4eThl (1, 2 cem.), sxk3ameH (3 ceM.).

HUcrtopus

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

Jucnumuna «cropusi» Bxogut B 6a3oByro yacth Onoka bl «lucuuniauasl (MOaynn)»
Kak o0s3arenbHag qucuumiviaa 51.5.2.

2. e ocBOeHMS IMCHUIIJIMHBI:

o chopMHpoBaTE Yy  CTYICHTOB  KOMIUIEKCHOE  IpEJICTaBleHHME 00  OCHOBHBIX
3aKOHOMEPHOCTAX U OCOOEHHOCTSIX BCEMHPHO-UCTOPUYECKOIO Ipoliecca ¢ aKLEHTOM Ha
u3ydeHre ucTopu Poccum, ee KylnbTypHO-UCTOPHUECKOM CBOEOOpa3nuu, MECTE B MUPOBOM
U €BpOINENCKON HUBUIN3ALUY JUTs (GOPMUPOBAHMS I'PAXKIaHCKON MO3ULIUH, TATPUOTU3MA;

o BBECTH B KpYI MCTOpPUYECKHUX IMpoOJieM, CBA3aHHBIX C o0nacTeio Oynyuiei
poeCCHOHAIBHON JEATEIHHOCTH;

o BbIpa0OTaTh HaBBIKU MOJYYEHUs, aHAIM3a U 0000IIEHUS HCTOPUUECKOM HH(OpMAaLIUH.

3. KpaTkoe coaep:kanue JUCHUIITTHHBI

Metononoruss u teopuss ucropudeckod Hayku. Mcropus Poccum — HeoTbemiemas 4acTb

BceMHpHON wucropuu. llpupoaHo-reorpaduueckue, reonoJUTUYECKHE, COLMOKYJIbTYPHbIE U

ATHOHAIMOHAJIbHBIE 0COOEHHOCTH HcTOpUueckoro passutus. [pesuss Pycw. Pycckue 3emnu B

XI1-XV BB. Cranosnenue u pa3sutue Poccuiickoro rocynapcersa (XVI-XVII BB.). Poccuiickas

umnepust XVIII B. Poccus B XIX B. Mup u Poccust B nauane XX Beka. deBpanbckas u

OxTs0pbcKas peBostonuy. ['pakaHckas BoiiHa U BoeHHast nHTepBeHIMs B Poccuu. CoBerckas

Poccus u CCCP B 1920-e roast. CCCP B 1922-1953 rr. Kypc Ha cTpoUTenbCTBO colpanu3mMa B

OJIHOH cTpaHe M ero nocneacTtsus. Muposas BoiiHa. Benukas OreuectBennas BoiiHa. CCCP B

rnmociieBoeHHble roapl. CoBerckoe o00mectso B 1965-1984 rr. Coserckuii Coro3 B T'OIBI

nepectpoiiku. CTaHoBIeHHE HOBOW Poccuiickoi rocy1apCTBEHHOCTH.
4. Komnerenuuu, popmupyemblie B pe3yJibTaTe 0CBOCHUS AUCHUIIMHBI!

o CMOCOOHOCTh AHAJIM3UPOBATh OCHOBHBIE O3Talbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pas3BuUTHs 00IIecTBa I POpMUpOBaHUs rpaxaanckoi nosuimn (OK-2).
S. Ilnanupyemsble pe3yJbTaTbl 00y4eHHA
B pe3ynbraTe 0CBOSHUS TUCHUIUIMHBI CTYACHT AOJIKEeH:

3HaAmMb:

o 3aKOHOMEPHOCTH M ATambl UCTOPHUYECKOrO MPOIECCa, OCHOBHBIE COOBITHS M MPOIECCHI
MHPOBOU M OT€YECTBEHHON UCTOPUH;

ymemo:

o MPUMEHSTh MOHSITHUHHO-KATeropUaabHbI anmapaT, OCHOBHBIE 3aKOHBI T'YMaHUTapHbBIX U
COLIMAJILHBIX HAYK B Mpo(deccroHaIbHON 1eATeNbHOCTH;

. OpPUEHTUPOBATLCS B MHUPOBBIX HMCTOPUUYECKHX MpOLECCaX, aHAJIM3UPOBATH IPOLECCH U
SBJICHUS, IPOUCXOIAIINE B OOIIECTBE;

o MPUMEHITh METOABl M CpeICTBa JJIl WHTEUIEKTYaJIbHOTO Ppa3BUTHS, IOBBIILICHUS
KYJIBTYPHOT'O YPOBHSI, MPO(ECCHOHAIBHON KOMIIETEHTHOCTH;



enademp:
o HaBbIKaMU IIEJIOCTHOTO MOJIX0/1a K aHAJIM3Y MpobiieM o0IecTBa.
6. O01as TPYA0eMKOCTh AUCHUIIIHHBI:
4 3a4yeTHbIe equHULbI (144 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTouHast aTrectanus — 3k3ameH (1 cem.)

Puitocopus

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

Jucuummna «®unocodus» BxoauT B 0a30Byro yactb 650oka b1 «/lucuummuner (MOLymnm)»
Kak o0s3arenpHasd qucuumuiviaa b1.5.3.

2. llenb ocBOeHUs AUCHHUILINHBI:

. (dhopMHUpOBaHKWE Y CTYIASHTOB TpEICTaBleHUs O crenuduke Quiocopuu Kak crocode
IIO3HAHUS W JYXOBHOTO OCBOCHHS MHpa, OCHOBHBIX pa3fellax COBPEMEHHOIO
dunocodcekoro 3HaHMS, PriTocoHCKUX MpodIeMax U METOIaX UX HCCIICTOBAHUS;

o oBJIajieHue 0a30BBIMU NMPUHIUIIAMH U IpueMaMy (GUII0CO(CKOTo MO3HAHMS;

o BbIpaOOTKa HABBIKOB PabOThl C OPUTMHAIBHBIMU U aJallTUPOBAHHBIMU (PHIOCOPCKUMU
TEKCTaMHU.

3. KpaTkoe coaep:kanue JIUCHUIIHHBI

duiiocopusi, ee cMbICI, PYHKINH U POJIb B 001IeCTBE

Mudonorus, penurusi, punocodust u Hayka. Cnenuduka dpunocodcekoro 3nanusa. ConxepxaHue

noHATUS «(punocodus» B €ro UCTOPUUECKOM, KOHLENTYAJbHOM U CTPYKTYPHOM H3MEHEHMH.

dunocodust kak ocobast cepa TyXOBHOH KU3HU UeloBeKa U obmecTBa. Omrocopus u HayKa.

[Tpupona ¢punocodckux mpoodiiem.

OcHoBHBIC HIeH HCTOPUHM MHPOBOii (puitocoPpun

Qunocogusa /I[pesnezo Bocmoka

BosnukHoBeHne — QHIOCOPCKOW  MBICHH, €€  KYJIbTypHO-UCTOPUYECKHE  MPEIITOCHUIKH.

Coeobpazue ¢unocopun B [peBHerr Numauu. Beapl u Ymanumanel. KocmMoc u denmoBek.

UYenoBek Kak €IMHCTBO Tesa, yma u nymu. bpaxman u AtMan. /Ixapma u kapma. @unocodcekue

mkoiasl. Puinocopus [pesHero Kuras. KoHdyumaHcTBO M ero HpaBCTBEHHO-(PHIOCOPCKOE

yuenue. Gunocodus laocuzma. dunocodckre HIKOIIbI.

Anmuunaa punocogpusn

3apokJeHne aHTUYHOM Quiiocoun Kak caMoCTOSTeNbHON (opMbl co3HaHus. KocMmoueHTpusm

npeBHerpeueckoil  gumocopuu. Harypanmuctuyeckuid mepuoa B pa3BUTHUM  T'peyecKon

dunocodun. I'pexo-aHTHUHBIE yueHus o cymeM. Kiaccuueckuit mepuoj B pa3BUTHH aHTHYHOMN
¢mtocopun. Yuenue o ObITUH, MpoOIeMa YeIOBEKa U OOILIECTBA, HPABCTBEHHBIX U MPABOBBIX

HOpM. CraHoBieHHe aHTUYHOU nuanekThku. Coductsl, COKpaT, COKpaTUKU U TUIIOKPATOBA

menunuHa. IlpoGrema camoco3HaHus. YenoBedeckas CYObEKTUBHOCTH B HCTOJIKOBAHUU

[Inarona. Jlyanucrtuyeckoe NOHMMAaHHWE TPUPOJBl UejoBeka. PaccyxiaeHus o aye.

Axkcuonorudeckast nosunus Ilnarona. Teopust uneanbHOro rocygapcrsa. DHIMKIONEANUECKAN

xapakrep ¢unocopun Apuctorens. YUeHHe 0 MpUINHAX OBITHS U MO3HAHUS. DIUTHHUCTUICCKUN

HepuoJl B pa3BUTUU aHTUYHOU (punocoduu. OCHOBHBIE MONOKEHUS PU3UKH U ITHKH DIHUKYpa.

Crounusm kak ¢unocodckas KOHLENuUs 1 00pa3 u3HU. CKeNTHIM3M KaK MUPOBO33peHYECKast

nosuius. HeonmnaToHu3M Kak BBIPAKEHHUE KPHU3HCA PALMOHAIBHOIO IOHMMAHHUS MHpa

U 4eJIOBEeKa.

QDunocoua Cpeonesexosvsa u Bo3poscoenusn

TeoueHTpU3M cpeaHEBEKOBOW KylIbTypbl. M3MmeHeHHe coluanbHbIX GYHKIUN (uiocodun.

Penurnosnsiii  xapakrep ¢unocopekoit mbicnu. Ilepuox mnaTpuctuku. YdueHue ABpenus

Asryctuna. WMnes bora xak TBopma Bcero cymero. [yma u temo, Pazym u Boss. Yuenue

0 cBoOone Bonu. IloHATHE «CBsIIEHHONW MCTOpUM». CXOJTaCTUYECKUH MEepHo]] CPeAHEBEKOBOM

¢unocopun. doma AxsuHckuil. Ob6ocHoBanue wunen bora. Ilpobrmema pasyma u Bepsl,

CYIIHOCTH M cyuiecTBoBaHus. Criop o mpupoje o0mux MoHATUH — yHUBepcanui. OcoOeHHOCTH
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pasButus ¢unocopun B Buzantuu. CpemneBekoBas ¢uinocopuss MycyiabMaHcKoro Bocroka.
ABwurienHa kak Bpad-¢puiocod. KynpTypHO- uctopuueckre ocoOeHHOCTH 31M0xu Bo3poxaeHus.
AHTpONOIeHTpHUeCKUil  xapaktep ¢uminocopun Bospoxaenus. ['ymanmsm u  mpobiema
YeJI0BEYECKONH MHIMBHUIYaIbHOCTH. ['yMaHUCTUYECKUI aHTPOIOLEHTPU3M U ero ¢uiiocodpckas
cymHocTh. Hatypdunocopuss Bospoxknenus. [lanrensm, Bospparienne k mnepBoHadaIbHOMY
cMbicny auanekTuku. OcHoBHbie uaen H. Kysanckoro, k. bpyHo. ['ennoneHTpusm u ydeHue
0 6eckoneunoctu Beenennoii H. Komnepnuka. Ilapanensc 1 Mmarnueckoe OHUMaHUE MPUPOJIBI
MUPA U 4EJIOBEKa.

3anaonoesponeiickaa Knaccuyeckasn unocogpusn

@opmupoBaHue Hay4yHOHW KapTHUHBI Mupa. KpuTvka peiauruu, IOrMartu3Ma, CpeIHEBEKOBON
cxonactuku. Hayunas peomonus XVII Beka (M. Heioron). IIpobrema MmeTona mo3HaHUs
B (umocopuun. Ommupusm . bokona. Pammonamusm P. [lekapra. Co3naHue MexaHUKO-
MaTepHaTUCTUYeCKON KapTHHBI Ipuposl. [Tonarue cyocraniun B punocopuu XVII-XVIII BB.
b. Tlackanb: OMBIT Tparmueckoro OBITHUS. XapakTEpHbIC YepThl eBporeickoro IIpocsemnieHusl.
[Ipobnema wenoBeka B ¢unocopun IlpocBemenns. Ctpact u pasym. «HacTHbId HHTEpeC»
U «o0mas crpaBeyIMBOCTbY. PpaHIy3cKMil MaTepuaiu3M U €ro TpPaKTOBKa 4YeJOBEKa U
obmectBa. Ocobennoctn Hemenkoro IlpocBemenus. Hemenkas kinaccudeckas ¢unocodus:
IIOUCKU KOMIIpoMHcca Mexay Bepod u pasymoM. ®dunocodcekue nosmumu M. Kanra. Unes
CO3JaHMSI HOBOM Hayku O uejnoBeke — Quiocodcekoir anTpornosoruud. Ituka Kanra.
®dunocodekas konuenuusa I'erens. «Denomenosorus ayxay. MpeanucTuueckas IUANEKTHKA.
AmnTpononornyeckuid marepuanusm JI. deiiepbaxa v TyMaHHU3M.

Cospemennasn 3anaonan unocogpusn

OcHOBHBIC HampaBiCHUs eBponeickoi ¢umocopun XX croierus. Kputuka KiacCHUECKOTo
panMoHanu3Ma. YTBepkaeHue HoBoro wmuponoHumanusa. C. Keepkerop M €ro B3IUIAIbL
Bomonrapusm A. lllonenrayspa n @. Hunme. Hurmre kak pogoHadansHuK punocodun Ku3HH.
KoHuenmus TBOpYECKOH «IBONIOLUU» U AHTUMHTEIUIEKTYyalbHbI MHTYHTUBH3M A. beprcona.
Mopdonorus kymerypel O. Ilnenriiepa. OCHOBHBIE 4YEpPTHl COBPEMEHHOW HCTOPUYECKOU
curyauuu. @Denomenonorus . [yccepns. OK3UCTEHIMANU3M  Kak  OCOOBIH  THI
¢unocodcrBoBanus. OCHOBHbIE Ipe/icTaBUTENN 3Kk3ucTeHanu3Ma: M. Xaiinerrep, K. fcnepc,
AKIIL. Captp, A. Kamro. @unocodcekas anrpononorus M. Ilenepa, K. I'enena, I'. Ilnecuepa.
[TonbITKa LIETOCTHOrO aHajM3a yeloBeYecKoro OblTus. IlcmxoaHanuTuyeckass aHTPOMOJIOTHUS
3. ®peiiga. OcHOBHbBIE Haeu mNpeacTtaButeneil Heodpeiauzma. Penurnosnas ¢unocopus XX
Beka. HeoToMu3M, XpUCTHAHCKHUI HBOJIIOLIMOHU3M, NepcoHanu3M. CoBpeMeHHas aHTponocopus
u teocodusa. ['ymanucruueckue uaen XX cronetus. KpusucHbli XapakTep eBpomneickoit
KynbTypbl XX cronerus. OTuka «0naroroBeHus nepes xku3Hbo» A. IIBeiiep.

Pycckaa ¢punocogun

O6mass  xapakrepuctuka pa3Butus ¢umocopuun B XIX Beke. CnaBsHO(DUIBCTBO
U 3amaaHudectBo. Pemuruosnas ¢uinocodpus xkonuna XIX B. B.C. ConoBbeB M €ro IKoia.
MarepuanusM, HUTHIN3M, MO3UTUBHU3M BTOpoi mojoBuHbl XIX B. Mapkcusm. dunocodpus
B COBETCKMH M TOCTCOBeTCKHi mepuon. Punocodus pycckoro 3apyoexbs: H.A. bepnses.
Cnemuduka pycckort dumocoduu, ee XapakTepHbIE YEPThI M OCOOCHHOCTH. DTHKA >KH3HU
U TPa UK pyccKol ¢punocopuu.

Yuenue o0 ObITUM, CO3BHAHWHU U TIO3HAHUH

bvimue kax yenmpanvnaa kamezopus ¢ gpunocopuu

Konnenmus Obitust — ¢yHaameHT Quiiocodcekoid kapTuHbl Mupa. beitne uenoBeka. OCHOBBI
¢mtocodpckoit antponosnioruu. beiTe kak 00bekT oHTojoruu. OHTONOTHSA, €€ TpeaAMeT U
ucTopuueckre TpakToBKHU. [loHsATHE OBITHSA B pa3inUyHBIX QUIOCO(YCKUX ydeHHsX. bbiTHe Kak
COBOKyMHasi peaibHOCTh. [loHsTHEe cyOcraHiuu. OHTONOTHYECKUH apryMEeHT M €ro
MUpOBO33peHYeckuil cmbici. OcHoBHbIe ¢GopMbl ObiTHs. bbiTHe uenoBeka. Mpes emuHcTBa
npupoisl U uenoBeka. (DEHOMEH ueloBeKa M €ro pasiuuHble TpakToBKH. I[IpoGiema
BO3HHUKHOBEHHUS 4esloBeka. YenoBek B ero poAoBbIX QyHKIHAX. CYIIHOCTHBIE XapaKTePUCTHKU
yejoBeka. EJAMHCTBO TENECHOro0 M JyXOBHOTO, OMOJIOTMYECKOIO M COLMAIBHOTO B YEJIOBEKE.
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[Tpobnema XU3HU U CMEPTH B JTyXOBHOM OIIbITE 4enoBeka. [Ipobiema cMbIciia 4eI0Be4eCcKOro
CylllecTBOBaHMS. YenoBeK KaK MpeAMET IMO3HAHMUS.

QDunocogckue npodremvl ananuza cO3HAHUA

Co3HaHue Kak CYIIHOCTHOE CBOMCTBO yenoBeka. [IpoOiema co3Hanusi B Hayke u unocopuu.
[TponcxoxaeHne U CYIMIHOCTh CO3HAHHS. DBOJIONHA (OPM OTPaKEHUS B HEXKHMBOH U KMBOH
npupoge. Ctpykrypa co3Hanus. OTpaxxkeHre U ncuxuka. CylniHOCTHbIE CTYIEHU MCUXUYECKOTO
pa3zButus. COOTHOILIEHHE CO3HAHWS U IOJCO3HAHMS, CO3HATEIBHOTO M OECCO3HATEIBHOTO.
HcTtopuueckas TpanchopmMalus npeAcTaBIeHUi o ayiie U ayxe. MaTepuaibHOE U HJICAIbHOE.
[Tpobnema naeanbHOTO. S3BIK U MBIIIUIEHHE. 3HAK U CUMBOJI. AOGCTparupoBaHue, LeJenoyiaranue
U CaMOpPETyJISIIHs KaKk OCHOBHBIE (PYHKIIMU co3HaHUsA. OLEHOYHO-TI03HABaTeIbHAs U TBOpUYECKas
aKTUBHOCTb co3HaHMs. Co3HaHMEe U caMoco3HaHue. MHauBuayalbHOE M OOIIECTBEHHOE
co3Hanmue. CtpykTypa oOImecTBeHHOro co3HaHusi. CaMOCO3HAaHHE KaK YCIIOBHUE CTAHOBJICHHS
JMYHOCTH.

Qunocogckue konyenyuu noznanusn. Punocopua nayku

CymHocTh, CTPYKTypa W (DYHKIMH TTO3HABATEIbHOW NESATEIBHOCTH. YCIIOBHS BO3MOXXHOCTH
U MPEANOCHUIKY Mo3HaHus. Bunpl, dopmbl 1 cTynenu nozHaHus. COOTHOIIEHHE YYyBCTBEHHBIX
U panuoHanbHbIX (hopM no3HaHus. CyObeKT u 00BEKT Mo3HaHusA. J{HanekTuka cyObeKTHBHOTO
U OOBEKTHUBHOrO, abCTPaKTHOTO W KOHKPETHOro B mo3HaHuM. [Ipobiema uctunbl. Mctuna
u 3abmyxaenue. Kpurepun uctunsl. Teopernueckoe mozHaHue. OCHOBHBIE THOCEOJIOTHYECKUE
koHnenuu.  CUCTEMHOCTh  TeopeTHueckoro  3HaHus.  [IpoGrema  aprymeHTanuu
U J0Ka3zarenbcTBa B Hayke. Crenumanusanusi ¥ MHTErpanus HaydHoro 3HaHusa. Crenuduka
U B3aUMOCBSI3b €CTECTBEHHBIX M COIMOTYMaHUTApHbIX HayK. [lo3HaHME M HPABCTBEHHOCTD.
MecTo U poiib HAyKW B KyJIbType 4elioBeka u odOmecTBa. OCHOBHBIC mpobiieMbl (rocodun
HayKHU.

JlyXOBHasl M COMAJIbHASI KU3Hb YeJI0BeKa

Beeoenue ¢ coyuanwvuyio punocogpuro. Ilonamue oouecmea

Commanbaas  ¢unocodpusi. I[lpupoma commansHoro. Co3HaHME €W JCATCIBHOCTh KAk
HEOTBEMJIEMBIE CBOMCTBA YeJOBeKa. JlesTENpbHOCTh JIOAEH — OCHOBA BCEro COLUAIBHOIO
u crneuuduueckuii crnocod ero cymiectBoBaHus. OOBEKTHBHAsT M CYOBEKTHBHAs CTOPOHBI
oOmecTBeHHOro ObiTus Jroaed. [IpoGimema MaTepualbHOTO M HACAIBHOIO B OOILECTBE.
NunuBunyanbHOe © 0OIECTBEHHOE cO3HaHWE, WX (opmbl. OOIIECTBEHHBIE OTHOIICHUS
B obmectBe. OCHOBHBIE C(epbl KU3HEAEATEILHOCTH OOIIeCTBA: SKOHOMUYECKas, COLMaIbHAs,
nonutudeckass MU aAyxoBHad. ConumanbHas CTpykTypa obmectBa. llomutuyeckas cucrema
oOmecTBa. ['ocy1apcTBO Kak MEXaHU3M IMOJIMTHYECKOTO yIpaBiieHHUs obuiecTBoM. I'ocyaapcTBo
u obmecTBo. Bracth kak oOuiecTBeHHBbIH MHCTUTYT. [[yxoBHas »*u3Hb oOmiectBa. KynbTypa
U nuBmiM3anusa. OOpa3oBaHHe Kak COLUANbHBIA HMHCTUTYT, CIIOCOOHBIN «CHSTH)» MPOTHUBOpPEUHE
MEX1y IPUPOJHBIM U COLUATIBHBIM, KYJbTYPOU U IUBUIN3ALUEH.

DynKyuonuposanue u pazsumue oouecmea

Ucropuueckue tumnsl obmectBa. [lonarue «oOuiectBo» B uctopuu ustocoduu. OO1IecTBO Kak
nenoctHas cuctema. OpraHndyeckue TeOpuHu LEJIOCTHOCTH oOriectBa. COIMONOrus, ee pojib B
W3Y4YEeHUU OOIecTBeHHOW cucTteMbl. [loHATHE HCTOpUYECKOro mpoliecca. OTalbl pPa3BUTHS
4esioBe4ecTBa. MeToA0I0THYECKUI MOAX0A K U3YUEHHIO TUIH3AalMM HCTOPUYECKOTO MpolLiecca.
OcHOBHBIE HCTOpUYECKHE TUTIBI 00mecTB. MHnycTpuanbHoe obmiectBo. [locTuHmycTpHaibHOE
obmectBo. Teopusi kouBepreHuuu. [loHATHE UMBMIM3ALIOHHOTO TNoAX0oAa. EcTecTBeHHBIE
dakTopbl OOLIECTBEHHOIO pAa3BUTHUS, HMX BIMSHUE HAa SKOHOMHYECKYIO, MOJIUTUYECKYIO,
UJICOJIOTUYECKYIO, KYJIBTYPHYIO U Jpyrue (opMmbl JesTeabHOCTH obmecTBa. [IpoGiema
JeTepMUHAIMM B MaTEpPUATUCTHUYECKOM IOHMMAaHUU HCTOpUU. [lOHATHE TEXHOJIOTHYEeCKOU
JeTepMHUHAIMM M CO3JaHHbIE Ha €ro OCHOBE KOHUeNIMu. JlyXOBHOCTh Kak (akrop
oOuiecTBeHHOro pa3BuTHs. [loHATHE HEOOXOAMMOCTH M CIYYalHOCTH B MCTOpHH. ENUHCTBO U
MHOrooOpasue pa3BuTus obmectBa. Heodxoaumocts u cBoOosia. Bo3M0OKHOCTh BapHaHTHOCTH
yenoBedyecko  ucropur.  Dopmbl  IPOSIBIEHUS  MCTOPUYECKOTO  mpouecca. DakTopsl
MHOTr000pa3usi ucTopruuecKoro nporecca. [Ilpodiema 00beKTUBALMY U CYOBEKTHBAIIMN YETIOBEKa
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B obmiectBe. [TonsaTus «peomonuss» u «pedopmay. [IpombinuienHas peomtoius. ConuanpHas
peBomtoniua. Hayuno-texHuyeckas peBosonus. PeBomionus u peopma Kak OCHOBHbIE MYyTH
UCTOPUYECKOTO pa3BuTUsA. Poib Hacuiaus B comnmanbHOW peBomonuu. ColuanbHOe ObITHE
KynbTypbl. KynbTypa u nuBmimzanus. JKUu3HeHHbIN UK HIUBUIN3ALNUNA U MEXaHU3MbI Pa3BUTHSL.
JBwxyiue cuiibl pa3BuUTUs UuBWIM3auu. DopmarmoHHas ¥ LHUBWIM3AMOHHAS KOHUEMIUN
pa3BUTHUs 00LIECTBA.
Yenosex 6 mupe Kynomypol
Mmuoroo6pa3ue omnpeneneHuit KyabTypbl. OObLIEHHOE TMOHATHE KYIbTYpbl. Duinocodckoe
NOHSTHE KYNbTypbl. KynmbTypomorus u ¢unocodus KynsTypbhl. KymnbTypa W IUBHIU3AIMS.
Kynbrypa kak Mup uenoBeka. YemoBek kak TBopel KyibTypbl. CyIIHOCTh KYyJIbTYpHOM
JesATeTbHOCTH. J[yXOBHBIE LIEHHOCTH KaK OCHOBa KYJbTYphl. B3anMopeicTBue MarepuaibHBIX
U JIyXOBHBIX COCTAaBJISIOUIMX KYJIbTYpbl. BHYTpeHHsSSI M BHEUIHSS JAE€TEPMHHALUS KYJIbTYpBHI.
CornuanbHpie QYHKIIMHA KYTbTYPHI.
Qunocogckan meopus yeHnHocmeil
[ToHsiTHE LIEHHOCTH, UEHHOCTHBIX OTHOILICHHM, LEHHOCTHOM OpueHTanuu. L[eHHOCTh Kak
COLIMANIbHOE SIBJIEHHE, €€ MECTO M pPOjb B OOILIECTBEHHOM Iporpecce. MeTonoioruueckue
MPUHIUIIBI TTOCTPOEHUST COBPEMEHHOW AaKCHUOJOTHYEeCKON Teopuu. lleHHOCTHOE OTHOIIEeHHE
B apXUTEKTOHHUKE JEATEILHOCTH U KYJIbTYPhl: CTPOCHUE YEJIIOBEUECKON JIeATEIbHOCTH, IICHHOCTh
Y WCTHHA, IEHHOCTh U TOJIE3HOCTh, IIEHHOCTH U IeJib. Mepapxus ieHHOCTe! KaK TuHaMHU4YecKas
cTpykTypa. KoHuenmuu IeHHOCTeH: HATypalMCTUYECKHI TICHXOJIOTH3M, AaKCHOJIOTMYECKUN
TPAHCUEHJEHTAIN3M, TEPCOHATUCTUYECKUNA  OHTOJOTU3M, coluosiornueckas. lLlennoctu
YeloBeKa M IIEHHOCTH OOIEecTBa, UX COOTHOIIeHHE. YenoBeueckas >KM3Hb KaKk aOCOIIOTHas
[eHHOCTh. Tpya, TOo3HaHKe, OOIIeHue, Npyx0a, T00Bb, CEMbsI KaK IEHHOCTH YEJIOBEYCCKOTO
ObITHs. buostuka.
QDunocousa uenogexa
[Ipenmer ¢unocodekoii anTpornonsoruu. YenoBek B MO3UILUU LETU OOIIECTBEHHOTO Pa3BUTHSL.
OCHOBHBIC TPAJIHUIIMA PACCMOTPEHUS MPOOJIEMBI YeIOBEKa B UCTOPHH (PUIOCOPCKON MBICIIH.
YenoBek Kak CYOBEKT MPEIMETHO-MIPAKTHUYECKON JEeATEIbHOCTH. EIWHCTBO MPHUPOIHO-
OMOJOTMYECKOr0 U COLMAIBHOrO B 4esoBeke. JIngHocTh u o0miecTBo. OCHOBHbBIE IK3UCTEHIIUU
YeJI0BEYECKOro CyIECTBOBAHUS (CTpax, CMEPTh U JIp.).
Cywinocms u cmpykmypa mopanu
KynbTypa u HpaBCTBEHHOCTh. OJTHKa © Mopanb. Kiaccudukaius O3THYECKUX TEOPHUH.
Mopasnbabie 1ieHHOCTH. Crienrduka MOpaJibHOTO co3HaHus. [Ipupoaa U CTpykTypa MOPaTbHOTO
co3HaHus. MopanpHass HopMa. MopanbHbele kauecTBa. Kopekc HOpM. MopaibHbld Hjaeal.
Mopanbnable npuHunbl. [lonstue crnpaBenmuBocTH. [IOHATHS CMBICIA KU3HM W Ha3HAYCHUS
yenoBeka. Jonr. OTBeTcTBEHHOCTH. ['0pI0CTh YeCTh, JOCTOMHCTBO. COBECTb.
I'nooanuzayua u 2nodanvrvle nPoodIEMBL COBPEMEHHOCU
[IpoGnema ompenenenus rinobdanmuzanuu. ['mobanu3anust B SKOHOMHUKE, MOIUTHKE, KYIbTYype.
I'moGanuzanmuss u riobamu3M. ['nmoOambHble mpobnembl XX  Beka: MEXIy YIrpo3oi
CaMOYHUYTOXXCHHSI MUPOBOTO COOOIIECTBA M MPOPHIBOM K HOBBIM pPyOeKaM IMBHIM3AIINU.
Hayunplii cratyc riao0ambHBIX TTPOOIEM COBPEMEHHOCTH. Pa3nuduHble MOAXOIbI K TJI00ATBHBIM
npobnemaM. «Pumckuil kimy0» M mpobiembl Tia00anbHOro MojenupoBaHusa. [IpoGnema
robanpHBIX KatacTpod. KoHmenmuw 5KOJIOTHYEeCKOro MECCUMH3Ma, HayYHO-TEXHHYECKOTO
ontummuzma. Teopun «mpenena pocta» ([x. @oppecrep), «opranudeckoro pocta» (1. Menoys,
M. MecapoBuu). CyIIHOCTb ¥ TUIIOJIOTHSI TI100aJIbHBIX MTPOOJIEM.

4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS JUCHUNIMHBI:

. CIIOCOOHOCTh  HCIIOJIB30BAaTh OCHOBBI  (pusocockux 3HaHMM A1 (HOpPMHUPOBAHUS
MupoBo33peHueckoit mosummu (OK-1);

o CHOCOOHOCTh paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPHUHUMAs COLIMANIbHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KyIbTypHbIe pa3nuuus (OK-6);

o CMOCOOHOCTH K caMOopraHu3aiuu u camoodpaszosanuio (OK-7).



5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT JOJIKEeH

3Hamb:
. TPaAWIIMOHHBIE M COBpPEMEHHBIE MpoOsieMbl ¢uiaocoburn W MeToabl (PrI0coPCKOro
UCCIIC/IOBAHMS,
ymemp:
o KPUTUYECKH  aHAIM3UPOBaTh  (QWIOCOPCKUME  TEKCThl,  KiIacCUGUIMUPOBATH  H

CHCTEMaTH3MPOBATh HampasieHUs: (HUI0CO(CKON MBICIHN, U3IaraTh y4eOHBIH MaTrepuail B
obsactu GUITOCOPCKUX AUCITUTLIHNH;

enademp:

o METOJaMH JIOTHYECKOTO aHallM3a Pa3JIMYHOTO pOoJa CYXJICHUH, HaBBIKAMH ITyOJIHMYHOU
peuu, apryMeHTallud, BEICHHs JUCKYCCHH W TIOJIEMHUKH; CIIOCOOHOCTBIO HCIIOJIB30BATh
TeopeTudeckue oomeduIocodckre 3HaHUS B TPAKTUICCKON ACSITEITLHOCTH.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

4 3aueTtHbie equHullb (144 yaca).

7. ®opMa KOHTPOJIA:

[TpoMesxyTouHast aTTecTanus — 3k3ameH (4 cem.)

IKOHOMHUKA

1. MecTo IMCHUTLINHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMMbl

JucuuruimHa « JKOHOMHUKA» BXOJIUT B 0a30BYI0 yacTh Oioka b1 «Jluciumimael (MOIYIN)»
Kak o0s3aTenbHas nucruiuinaa b1.6.4.

2. lleab 0cBOEHUS AUCHUILINHDI:

° GbopMUPOBaHHE Y CTYJIEHTOB OCHOB COBPEMECHHOTO JSKOHOMHYECKOTO MBIIIICHHSI,
[[EJIOCTHOTO TPEACTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX ASKOHOMHUYCCKOW >KU3HH
oOrrecTBa.

3. KpaTkoe coaep:kanue JIUCHUIIIHHBI
BBeaeHue B 9KOHOMHMYECKYIO TEOPUIO
Ilpeomem u memoo IKOHOMUUECKOU Meopuu
OrpaHMYeHHOCTb YKOHOMMUYECKHX PECYpPCOB M O€3rpaHMYHOCTh MaTEpUANbHBIX MOTPEOHOCTEH
obmiectBa. [Ipeamer sxkoHomuueckoir Hayku. IIpoGiiema BbIOOpa M KpUBasi MPOU3BOJCTBEHHBIX
BO3MOXHOCTEH. PerieHne OCHOBHBIX HSKOHOMHYECKMX TMpoOJIeM B PAa3IMYHbIX THUMAx
HKOHOMUYECKUX CHUCTEM.
JKonomuueckue hopmul opzanusayuu npou300cmeaq
OcCHOBHBIE HPKOHOMUYECKHE MPOOJIEMBI, CTOSIIME Iepes OOIIEeCTBOM. THIbI 3KOHOMHYECKHX
CUCTEM: PBIHOYHAs, KOMaHJHAas, CMEIIaHHas, TpaguuuoHHas. IlepexonHas skoHoMmMKa. Twurbl
HSKOHOMHUYECKUX CHCTEM IO JPYrMM HpH3HaKaM KiIaccu(UKalUU SKOHOMHYECKHX CHCTEM.
JloCTOMHCTBA U HEJOCTATKU KOMaHAHOM (aIMUHUCTPATUBHOM) SKOHOMHUYECKON CHCTEMBI.
MHuKpO3KOHOMHUKA
Teopus cnpoca u npednorcenusn. INACMUYHOCHb CRPOCA U RPEOTOHCEHUSA
Cnpoc. Bennuuna cnpoca. 3akOoH ciipoca M TpU YpOBHsSI ero aprymeHrtainuu. KpuBasg cropoca.
WuauBuayanbHblii U peIHOYHBIA cripoc. JlerepmunanTthl ((akropsl) crpoca. [Ipeanmoxenue.
KpuBas npemnoxkeHns. 3aKoH NpeuiokeHus. JleTepMUHaHTBl NpeIoKeHns. B3anmopeicteue
cIpoca W MpeanokeHus. PbIHOYHOE paBHOBECHE. JJACTUYHOCTH CIPOCAa U TPEATIOKEHUS.
DaKTOpbl, UX OMPEACIISIOLINE.
Ilpou3eoocmeo u uzdeprcku
Wznepxxku: cymHoOcTh, npuuuHbl. Kraccudukanus wu3gepKeKk MO pasHbIM  KPUTEPHUSIM.
OKOHOMHYECKHE U3JEPKKH. Poiib u3nepxkek B OSKOHOMHKE. W3nepKKu IpOM3BOACTBA B
KpPaTKOCPOYHOM nepuojie. M3aepx Ky mpou3BOJCTBA B IOJITOCPOYHOM MEPHO/IE.
Puinok u konkypenyusa. Oopazoseanue yenvl u onpeoesieHue 00vemos nPOU3E00Cmea
KonkypeHuus — ocHOBHasl 4yepTa pblHKAa. Buabl KOHKypeHIMH. PhIHOYHAs BIIAacTh MpOJaBLa:
qycTass KOHKYPEHLMsSI, YUCTas MOHOIOJMS, OJIMTONOJMS, MOHOIOJIMCTUYECKAs KOHKYpPEHLUS.
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OddexTuBHOCTh YUCTOW KOHKypeHIUU. HereHoBas KOHKypeHIus. MOHOMONMHCTHYeCKas
KOHKypeHLus. Pexnama u ee posb.

Puinku gpakmopoe npouzeoocmea

[Tpenyioxkenne sKoHOMHUYECKHUX pecypcoB. Crnpoc Ha (QakTopbl NPOU3BOACTBA. Y CIOBHE
MaKCUMH3allMd TMPHOBUITM TPU  HCIHOJB30BAHUU HIKOHOMHUYECKHX pecypcoB. OCHOBHBIE
XapaKTepUCTUKU pbIHKA TpyAa. CIpoc Ha TpyA M €ro NpemyloKeHHUE B YCIOBHUSX COBEPLICHHO
KOHKYPEHTHOTO DBIHKA. PBIHOK Tpyna B YCJIOBHUSX HECOBEPIICHHOM KOHKypeHUMH. Poib
npodcoro30B Ha pbiHKe Tpyaa. Popmbl U cucTteMsl 3apaboTHOM miatel. Iuddepennuanus u
JUCKpUMUHaNUsA B oruiate Tpyna. lIpoGneMsr ¢dopmupoBaHus pBIHKA TpyAa B IEPEXOIHOU
skoHoMuke Poccun. Kamwutan wu mnpounent. MWuBectunmu. Ilpemioxxenue cOEpeKeHHIA.
JuckontupoBanHasi ctouMocTb. CTaBka ccyaHoro npoueHrta. IIpemioxenne 3emnu. Copoc Ha
3eMim0. AbcomotHas penTa. Juddepenunansnas penra. Llena 3emin.

Oobuwee paenosecue u d1a2ococmosnnue. Pony 2ocyoapcmea 6 yxonomuke

AHan3 YaCTUYHOIO DPAaBHOBECHS B CPaBHEHHMU C aHAIM30M oOmiero pasHoBecus. OOmiee
paBHOBecue u 3¢ ¢eKTUBHOCTh. PacmpeneneHue 0J1aroCOCTOSHUS B YCIOBUSX CBOOOIHOM
KOHKypeHuuu. Kputepun ouenku OnarococtossHus. O(P(EKTUBHOCT, M COLMANIbHAS
CIPaBEIINBOCTh. «IPOBAJIBI PBIHKa». Heo0X0oaMMOCTh TOCYIapCTBEHHOTO BMENIATEIHCTBA.
Buemnue a¢dexrsr. OTpunatenbHble U MOJ0XKUTEIbHbIE BHEITHUE d3PdexTsl. KoppekTupyromue
Haorn u cyocumuu. Teopema Koysza. Ilpumenenue Teopuu BHEMHUX 3(PPEKTOB.
OOmectBenHble Omara. IlpeanoskeHne 4YMCTBIX OOIIECTBEHHBIX OJar uyepe3 MHOJUTUYECKHE
UHCTUTYTHL. [leperpykaemple M HCKIIOYaeMble OOIIEeCTBEHHBbIE Onara. Ponb rocymapcrBa B
PBIHOYHOM KOHOMHUKE.

Maxkpo3KOHOMHKA

Hayuonanvnaa 3IKOHOMUKA: UIMePEHUE Pe3YIbMamos QyHKUUOHUPOBAHUA

[ToHsiTe HAMOHAIBHON 3KOHOMUKU. ATpEerupoBaHUE HIKOHOMUYECKUX INOKa3aTeleld pa3BUTHS.
CucreMa HallMOHAJIBHBIX CYETOB U OCHOBHBIE MaKkpomoka3arenu. ConocTaBUMOCTh IOKa3aTenei
pasHbIX JeT u uHaekcs! ueH. BBII u ciocoOs1 ero pacuera. Homunanbubliil u peanbubliii BBIIL
Makporkonomuueckoe pasnogecue

Knaccuueckast Mofienbs pelHOYHON HKOHOMUKH. 3akoH Cas. KeitHcmaHckas MoJenb phIHOYHON
HKOHOMHKH. MIHCTpyMeHTapuii KelHCHaHCKOW TeopuH: noTpebiieHne, cOepexeHns, HHBECTULIUU
U UX POJIb B 5KOHOMHUKE.

IKOHOMUUECKUI POCI U MAKPOIKOHOMUYECKAA HECMADUTbHOCHb

OKOHOMHUYECKHI pOCT: MOHATHE, 3HAa4YeHHe, MoKa3zaTenu, BHIbl. L{MKINYHOCTH pPHIHOYHOU
HSKOHOMHMKHM M aHTHIMKINYECKas MOJUTHKa rocypapcrBa. bespaboruna u uHpasuusa. 3akoH
Oyxkena. Undnsaumronnas cnupab.

Jlenveu, 0anku u 0eHeNCHO-KPeOUmHan NOAUMUKa 20cyoapcmea

CymHocTts ¥ QyHKIMU AeHer. JleHexHble arperatbl. Cripoc Ha JAEHBIHU, MPEJJIOKEHHE JIEHET,
paBHOBECHE Ha JICHEKHOM pblHKE. baHkHM M ux ocoGeHHOcTH. OCHOBHBIE Omepanuu OaHKOB.
Hopma o6si3arensHbIX pe3epBoB. baHKOBCKass cucTeMa U JIEHEXKHBIH MYJIBTUILIUKATOP.
OcHOBHbIE HaNpaBIEHUS I€HEKHO-KPEAUTHOMN MOJIUTUKHU FOCYAApCTBA.

QDuckanvnaa noarumuka 2ocyoapcmaea

@®unHaHchl M (UCKaTbHAA MOJUTHKA TocylapcTBa. JIMCKpelMOHHAas W HEIUCKPELMOHHAs
¢buckanpHas mnonutuka. llenn u HampaBiieHUs (QUCKANbHOM MMONUTUKU. ['OCydapCTBEHHBIH
Oroket: 1oxonbl U pacxojsl. Jedpuuut (mpopunur) O6romxkera. ['ocyaapcTBeHHBIH JOAT U €ro
Bubl. Hanoru u Hanorosast cuctema. Bujipl HajoroB 1 HaJIOroBOE PEryaIMpOBaHUE SIKOHOMUKH.
Mesicoynapoonsie IKOHOMUYECKUE OMHOUIEHUA

CyImHOCT, M OCHOBHBIE UYEPTHl MHPOBOro xo3siiicTBa. COBpeMEHHbIE TEHACHLUU DPAa3BUTHS
MHUpPOBOH 3KOHOMUKH. [Tpobrembl unTerpanun Poccuu B MUPOBYIO SKOHOMHKY. DopMHUpoBaHHe
OTKPBITOW 3KOHOMHKH. MeXIyHapoaHas TOProBis Kak peanus3alus CpaBHUTEIbHBIX
IIPEUMYILIECTB. Buewmneroprosas MIOJINTUKA. [IpoTekunoHu3M. ®dputpenepcTso.
MexnyHnaponHoe — ABMKEHHME — KamuTana.  MexayHapoAHas — Iepenaya  TEXHOJIOTHH.



MexnyHapoaHble BaIOTHO-PACUETHBIE OTHOLIECHUs. BHUIbI BAMIOTHBIX CUCTEM. BamtoTHBIN Kype
¥ METOJIBI €T0 PEeTYIHPOBaHUsI. TOPTrOBbI U TIATEKHBIN OalaHC CTPAHBI.
4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHBI:

. CIIOCOOHOCTh HCIIOJIB30BaTh OCHOBBI JKOHOMHYECKMX 3HAHWHM B pPasIMYHBIX cdepax
xusnenestenpHoctu (OK-3);
. CIOCOOHOCTh ~ WCIIOJIb30BaTh OCHOBBI NPAaBOBBIX 3HAHWM B  paslMUYHBIX  cdepax

xusnenestensaoctu (OK-4).
5. InanupyeMsble pe3yJbTaThbl 00y4eHHS
B pe3ynbraTe 0OCBOCHUS TUCIMILINHBI CTYCHT H0JIKEH:

3HaAmMb:

o OCHOBHBIE KaTErOpUH U TMOHATHUS SKOHOMHUKH;

ymemw:

o UCTIOJIb30BaTh  OCHOBHBIE  MOJIOKEHHSI M METOABbl DKOHOMHMYECKOW HAyKd B
po(hecCHOHANTLHOM e TEIbHOCTH;

enademp:

o KyJbTypOH MBIIUICHUSI, CHOCOOHOCTBIO K BOCIPHUATHIO, aHaIM3y, O0OOOIICHUIO

nH(OpMaIrK, TOCTAHOBKE 1EJICH 1 BRIOOPY MyTEH €€ TOCTHKECHHUSI.
6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:

2 3a4yeTHbIC eqUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas artectanus — 3a4et (2 cem.)

Heopranuueckasi xumms

1. MecTo nMcuMnIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOH MPOrpaMMbl

Hucuunnuba «Heopranmdeckas Xumus» BXOOUT B 0Oa3oByo 4yacTh Osoka bl
«Jducuurmmael (MOIynH)» Kak oOsi3aTenbHast qucuuiuimaa b1.B.5.

2. llesb ocBOEHMS JUCUMIIIMHBI:

o dbopMupOBaHHE y CTYIAEHTOB XHMHYECKOIO MHPOBO33PEHHS, OBJIAJIEHUE HMH
TEOPETUUYECKUMH OCHOBAMM HEOPraHMYECKOM XUMHUU U NpHOOpeTeHHue HEO0OXO0ANMOTro
MUHMMYMa XUMUYECKHX 3HAHUH 1 HaBBIKOB PA0OTHI C BEIIECTBOM.

Teopernueckue acnekTbl, B OCHOBHOM, paccMaTpuBaroTcs Ha 0a3e Kypca «Pusnmyeckas
XUMHUS: BBEJIEHUE», U3y4aeMOr0 CTYIEHTAMH B IIEPBOM CEMECTPE, MOITOMY paszeibl «OCHOBBI
XUMHUYECKON TEpMOAMHAMUKHN», «CKOpOCTb XUMHUYECKOW peakiuun», «CTpoeHHe aromay,
«OCHOBHBIE THIIBI XUMHUYECKOW CBSI3W» PACCMaTPUBAIOTCS HA IMEPBBIX JIEKIIMOHHBIX 3aHATHAX
KpaTKO U MO3XKEe JIETAIU3UPYIOTCS PU U3YYEHUU XUMUHU JIEMEHTOB.

3. Kparkoe cogep:kanue TUCHHUIINHBI

BBeneHnue B HEOPraHMYeCKy0 XMMMIO

X¥MHs Kak CUCTEMa 3HaHMM O BELIECTBaX M WX MNpeBpalieHusx. lIpeamer u 3agaunm XuUMHH.

Heoprannueckass Xxumusi Kak OJlHa M3 OCHOBHBIX COCTABIISIFOIIMX XWMHUYECKOW Hayku. Teopus

U DJKCIEpUMEHT B XuUMHUHU. OCHOBHBIE d3Tanbl pa3BUTHS XUMHH. COBPEMEHHOE COCTOSHUE

HEOpPraHMYEeCKO XUMUH, ee TPOoOJIeMbl U 3HAUYEHHUE JIJISl pa3BUTHSI POU3BOJICTBA.

HomeHkJiaTypa HeOPraHu4ecKMX COeJHHEHNH

Ucropus paszeutusa. Hammonanenele komuccun HWIOIIAK wu  co3ganme mnpaBWIIBHOM

CHUCTEMaTH3MpPOBAHHOM HOMEHKJIATypbl. Tpu Tunma mnpaBwil. XUMHYECKUH — andaBwuT.

Homenknarypa OMHapHBIX COEIMHEHUH, KUCIOPOICOAEPKALUX KUCIOT U COJieH, KOMITJIEKCHBIX

COCIMHEHU.

TeopeTuvyeckue 0CHOBbI

OCHOBBI XMMHUYECKOW TEPMOAMHAMMKHU. M M 21 3aKOHBI, CUCTEMA, BHYTPEHHSSI DHEPIHs

SHTAIBINUS, DHTPONUS, paBHOBecHue. PactBophl, (a3zoBbie paBHOBecus, mpaBwio (a3 ['mbOca.

OcCHOBHBIE MOHATUSA O KUCIOTHO-OCHOBHOM paBHOBECHM. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE

peakuuu. OJEKTpoAHbIM moTeHuuan. OcHOBHbIE (OPMBI MPEACTABIEHUS CTaHIAPTHBIX



AIIEKTPOIHBIX MOTSHIIMANIOB: TaOIUIGI, uarpammsl Jlatumepa, auarpammsl @pocra. YpaBHeHUE
Hepucra. Dnexrpomnus.

CKOpOoCTbh XMMHUYECKOHN peakliMU. DHEprusl akTUBALIUU.

Crpoenue atoma. BomHoBas (yHKuMS, KBaHTOBbIe uucia. ATOMHble opOuTanu. Ilpunuumn
[Taynu. X¥UMUYECKUI DIEMEHT.

[lepuonuueckuit 3akoHn u Ilepuomunueckas cucrema osiementoB .M. Menneneena.
Hcropuueckue  NpeanoOCBUIKH oTkpelTUag  Ilepuommueckoro  3akoHa. IIpuopurer
HAN. MenneneeBa. CoBpeMeHHas ¢opmyaupoBka [lepuogudyeckoro 3akoHa W €ro
uHTeprpeTanus. [[opsIoK 3an0THEHUS aTOMHBIX 3JICKTPOHHBIX OpOUTAlIel — OCHOBA CTPYKTYPBI
ITepuoanueckoit cucremsl. Ctpykrypa [lepuoanyueckoil cucTeMbl. 3aKOHOMEPHOCTH U3MEHEHUS
(byHaaMeHTaNbHBIX CBOMCTB aTOMOB. SIBnenue nomispusanuu. [IpaBuna Pasuca. [uaronanpHoe
CX0/ICTBO 31eMeHTOB B llepuoanyeckoii cucreme. Ilepuoanyeckuii 3akon J[.M. MenaeneeBa kak
OCHOBa pa3BUTHS HEOPraHWYECKOH XWUMHUH, ero ¢umiocopckoe 3HadeHHe. llepcrieKTHBBI
pazButus [lepuoguyeckon CUCTEMBI.

OCHOBHBIE THUIIBI XUMUYECKON CBsi3u. OCHOBHBIE TOHSTHS O METOAAaX BAJICHTHBIX CBs3e
U MOJIEKYJIIPHBIX OpOUTasIeH.

KommiekcHbie (koopauHannoHHbie) coequnenus. OcHOBHbIE TTOHATHSA. A. BepHep — co3marens
NEPBOIl TEOPUU CTPOCHUS KOMIUIEKCHBIX COEAMHEHUH. M30MepHusi KOMIUIEKCHBIX COEIUHEHUH.
CtpoeHre KOMIUIEKCHBIX coeAMHEHUH. CTpoeHHe KOMILJIEKCHBIX COEUHEHHH C MO3ULUi MeToa
BaJICHTHBIX CBsi3el. HH3KOCIMHOBBIE ¥ BBICOKOCIHMHOBBIE KOMIUIEKCHl. [ 'uOpuau3anus
opOuTaell HEHTPaIbHOrO aToMa Mpu 00pa30BaHUM KOMILIEKCOB. OCHOBHBIE TIOJIOKEHUS TEOPUHU
kpuctaummaeckoro mosist  (TKII). HcmonszoBanme TKII i  0oOBSICHEHHS MarHUTHBIX
U CHEKTPaJbHBIX CBOMCTB KOMIUIEKCOB. CHEKTPOXMMHYECKUH Psii JIUTAHAOB. ODHEpPrus
CTaOUIU3alK KPUCTAIUIMYECKUM TIOJIEM U €€ BIMSHUE Ha CBOMCTBA KOMIUIEKCHBIX COSAMHEHUN.
[IpencraBnenne o teopun mnonst suragaoB (TILI). CpaBHeHue BO3MOXKHOCTEH MeTona
BAJICHTHBIX CBSI3€H, TEOPUU KPUCTALIIMYECKOTO MOJI UM TEOPUH MOJs JIMTAHAOB B ONMCAHUU
CTPOCHUSI KOMIUIEKCHBIX COCAMHEHUH.

TepmonnHaMHuueckass 1 KMHETHYECKas YCTOMYMBOCTh KOMILUIEKCHBIX coelnHEeHH. KoHCTaHTBI
ycroiunBocTu. OCHOBHBIE TUIIBI peakuuii ¢ yaactueM KC.

KonnencupoBanHoe coctosiHue BemiecTBa. OCHOBHBIE MOHATUS KPUCTAIOXMMHUHU. OCHOBHBIE
TUTIBl KPUCTAJUIMUECKUX CTPYKTYp MPOCTHIX BemecTB. [Ipocrteifmme CTpyKTypbl OWHApHBIX
COEIMHEHUI 3aKOHOMEPHOCTH B U3BMEHEHUH CBOICTB TBEP/ABIX BEUIECTB C MOHHBIM THUIIOM CBS3H.
BBeneHue B 3JEKTPOHHOE CTPOEHHE KPUCTAUIOB (30HHAs Mojenb). lloHATHS O 30HaX:
BAJICHTHOM,  NPOBOJMMOCTH W 3aNpElIeHHOW.  DJEeKTPONpPOBOAHOCTh.  Mertamisl,
MOJTYNPOBOJTHUKH, JAUAJICKTPUKH. MonekynspHbele KpucTauibl. Kinactepel. YabTpagucrepcHbie
CUCTeMBbI, HaHOYacTHUIIbl. CTEKI000pa3HOe COCTOSHUE.

XumMus 3JIeMEHTOB

XuMusi HerepexoIHbIX 3JIEMEHTOB

Booopoo

OO6mas xapaktepuctuka (00IIas XapakTepUCTUKA DJIEMEHTA UJIM TPYIIBI 2JIEMEHTOB BKITIOUYAET:
nosiockenre B Ilepuoanueckoit cucreme, 3JIEKTPOHHbIE KOHGUTYpallMd aTOMOB, MOJIEKYN WU
HMOHOB, PaJNYChl aTOMOB M MOHOB, 3JIEKTPOOTPULIATEIBHOCTD, MOTEHIIMAT UOHU3AIMH, CPOJICTBO
K DJIEKTPOHY, CTETICHU OKHUCJICHUS, 3aKOHOMEPHOCTH M3MEHEHUS ITHUX XapaKTEPHUCTHK B TPYyIIE
AJIEMEHTOB, XapaKTep XUMHUYECKHUX CBSI3€d B COEIMHEHMSIX, OCHOBHBIE CHIPhEBbIE MCTOYHHUKH,
CIocoObI OTyYeHUs!, 00JIaCTH MPUMEHEHUS, U30TOIIbI ).

[Ipobnema pasmemenus Bopopoaa B llepmomuueckoit cucteme. M3otombl  Bojopoja.
ATomapHbBIf M MoJEKyJISIpHbIM Bomopoa. CrocoObl aKTUBAlMM MOJEKYJISPHOIO BOJIOPOJA.
BanenTtHsle cocTostHus Bogopoaa. Mon H' u GopMsl ero cymecTBoBanus B KOHIEHCUPOBAHHBIX
cpenax. [Iporonnbie kucmoTsl. OO0IIas XapakKTEPUCTHKA, KIacCu(UKaIis, cuia Kuciot. ['uapun-
noH. Knaccudukarus, cBoiicTBa, IpuMeHEHUE TUAPUIOB. [ MAPUAHBIE KOMILIEKCHI.

TI'anozenwi

OO01mas xapakTepuCTHKA.
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[IpocTeie BeliecTBa: XapakTep XUMUYECKOM CBA3M, XUMHYECKHE CBOMCTBA, HW3MEHEHHUE
OKHUCJIUTEIbHOW aKTUBHOCTH, METOJbl TMOJY4YeHHs B JIabopaTOpUM U IMPOMBIILICHHOCTH,
npuMeHeHne. BiusHue u3MeHeHus: MeXMOJICKYISIPHOTO B3aUMOACUCTBUS 1O pAxy GTOp — HOA
Ha arperaTHO€ COCTOSIHME TajioreHoB. ['amoreHoBoOopojbl, WX (QHU3UUECKHE U XHUMHUYECKUE
CBOWCTBA, cr1ocoObI ony4enus. M3menenue B psay HF—HI npounoctu u tima cBsi3u Bogopoxa —
rajloreH, TePMUYECKOW YCTOMUMBOCTH W BOCCTAHOBUTEIIBHBIX CBOMCTB TalOr€HOBOJIOPOIOB.
["anoreHoBoOpOIHbIE KUCIOTHI. MI3MEeHEHne CHiIbl TajJoreHOBOJOPOIHBIX KUCIOT B psiny HF-
HI. ConsiHast kuciaoTa Kak 0/1HAa U3 BaKHEHIINX MUHEPATbHBIX KUCIIOT, €€ CBOMCTBA, MMOJIYYCHUE
U npuMeHeHue. [lmaBuKoOBasg KHCIOTa, OCOOCHHOCTH €€ CTpPOCHHSs, NpHMEHeHHe. TexHuka
Oe3omacHocTH Tpu padore ¢ (ropoBomopogoM H ero pacrBopamu. [amorenunbl. OOmas
XapakTepuCTHKa, Kiaccudukanus, cBoiictBa. Crexmomerpus, HOMEHKIATypa, CTpPOEHHE
U peaklMOHHAs  CIOCOOHOCTh  KHUCIOPOJHBIX  COCIMHEHUN  rajoreHoB. BropuuHas
NEPUOAUYHOCT B M3MEHEHUM YCTOMUMBOCTH KHUCJIOPOJHBIX COEAUHEHMH TaJOreHOB.
PacTBoprMOCTh rajloreHOB B BOJIE M MIEJIOYaX, YCIOBUS CMEILEHHUS paBHOBecus. Baxkuelinue
KHUCJIOPOJIHbIE COEAMHEHMS: OKCHJbI, KHUCJIOTBI, COJIM, HUX CBOWCTBAa WU IPUMEHEHUE.
Kucnoponusie coenunenus ¢propa.

Kucnopoo

OO6mass xapaktepuctuka. Ponb Kuciopoga B MNPOTEKaHUM OHOJOTHYECKHX M MUHEPAIbHBIX
nporeccoB Ha 3emute. Ctpoerue monekynbl O, ¢ mo3uruit MerogoB BC u MO. [lapamaraeTusm
MOJIEKYJIAPHOTO Kuciopojaa. CTpoeHrne HOHOB 0,", O, wu 0227 (meton MO). Amnorpomnus.
CpaBHeHUE CBOWCTB KHCIIOPO/a U O30HA.

Baxwneitmue coenunenus kucnopoga. Kmaccudukanuss oKCHIOB MO THILY XUMHYECKOH CBS3U
U KHCJIOTHO-OCHOBHBIM cBoOWcTBaM. OKCHIbl HMOHHBIE, KOBAJEHTHBIE U C IMPOMEKYTOUYHBIM
TUnoM CBsi3U. OKCHABI KHUCIOTHBIE, OCHOBHbBIE, aM(oTepHbie, HecosieoOpasyrome. OKCUAbI
AJIEMEHTOB-METANIOB C IEPEMEHHON CTENEHBbI0 OKHUCIIEeHUsA. Bona: 0coOEHHOCTH CTpOoeHus,
CBOiicTBa, nuarpamma (a3oBbIX paBHOBecui. ['maparel u knatpatel. [lepokcun Bomopoja:
CTPOCHHE MOJIEKYJbl, CBOICTBa, crnocoObl 1mosiydeHus. [lepokcuabl U CynepOKCUABI.
[1epOKCOKHCIOTHI U UX COJIA: CTPOEHUE, NTOIYYEHHUE, CBOMCTBA.

Iloozpynna ceput

OO011ast xapakTepUCTHKA.

Cepa. CpolicTBa 37€MEHTapHOU cepbl. AJIOTPONHUS, UENOYEUHbIE U LUKINYECKUE CTPYKTYPBHI.
CepoBoniopozt U cynbdaHbl, Cynb(uasl, noaucynbduasl. CTeXnoMeTpus KUCIOPOAHBIX KHCIOT
cepsl U ee hopMalibHBIE CTeneHU okuciieHust B Hux. Okcup cepsl (1V), cepHucras kuciora u ee
COJIM, CTpOEHMEe, CBOWcTBa, mnosnyueHue. Cynb(okcunoBas UM JUTHOHUCTAs KHCIOTHL
JluTnoHOBas W MOJIUTHOHOBBIE KUCTOTHI U uX coiii. Okcun cepol (VI), cepHast Kuciora, oiaeym,
comu. OCHOBHBIE NPHUHLHUIBI ITPOU3BOJCTBA CEPHOM KHUCIOTBI M €€ POJb B XMMHUYECKOHN
npoMblnieHHOCTH.  [IupocepHass kucinota u  nupocyiabdarel.  TuocepHas — Kuciora
u tuocynbdatsl. [lepokcocepHble KUCIOTH U Mepcynb(arhl. ['aloreHuabl 1 OKCOTraloreHU bl.
['eHeTnyeckue B3aMMOCBSA3M, MPUYMHBI MHOrooOpasuss M peaklMOHHash CHOCOOHOCTh
KHCJIOPOJIHBIX COEUHEHHH CEPBI.

Cenen u Temnyp. CBOMCTBa MPOCTHIX BEIIECTB. BUHApHBIE BOJOPOJHBIE COCIMHEHUS CEJICHA
u Tesurypa. CeneHuabl U TEJULYPUIbL, X POJIb B IOJYIIPOBOJIHUKOBON TEXHUKE.

Conocrapnenue CTpOEHHSI, TEPMOJUHAMHYECKUX XapaKTepUCTHK, TEPMHUECKOMN
U OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHOM ycToiunBocTH H0, HoS, HoSe, HaTe, a Takke kucinoTHo-
OCHOBHBIX CBOMCTB BOJHBIX PacTBOPOB ATHX coennHeHui. [IpaBuia TeXHUKN 6€30MacHOCTH TpU
pabote ¢ OMHAPHBIMU BOJOPOAHBIMHM COEJMHEHUSIMH CEpbl, ceseHa, Teynypa. ComocraBieHue
CBOMCTB M CTPOCHHS BAXXKHEHIIMX KHUCIOPOJIHBIX COEIMHEHUI cephl, CeleHa U TeJlypa.
ITposiBneHne BTOPUYHON MEPUOJUYHOCTH B CBOMCTBAX KHUCIOPOAHBIX COCAMHEHMM MOATPYIIIBI
CEpBI.

Iloozpynna azoma

OO0mias XxapakTepucTUKa.
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A3zor. Crpoenue monekynsl Ny ¢ mosumnuii meronoB BC u MO. YHukanpHble (u3HUecKue
M XMMHYECKHE CBOMCTBA MOJICKYJISIPHOTO a30Ta. JHEPrus TPOWHOM, TBOMHOW M OJWHAPHOU
CBsI3W a30T — a30T. Ilomydenuwe a3ora B J1abOpaTopuu M NPOMBINUIEHHOCTH. [Ipumenenue
MOJIeKYJISIpHOTO a30Ta. CoeMHEeHHs a30Ta ¢ BOAOPOJIOM (aMMHUaK, TUAPA3UH, THAPOKCHIIAMUH,
a3u] BOJIOPO/A): CTPOEHUE, CBOWCTBA, MOJIyYeHHE, NTpuMeHeHne. DU3NKo-XUMUYECKUE YCIIOBUS
MPOMBIIIICHHOTO CHHTe3a amMmuaka. CpaBHEHHE KHUCIOTHO-OCHOBHBIX U  OKHUCIHUTEIBHO-
BOCCTAaHOBUTENIbHBIX CBOMCTB aMMHuaka, rMApa3vHa M T'WJIpokcuiaamuHa. HuTpuael ¢ MOHHON
Y KOBAJICHTHOM CBSI3bI0, METAJIONO100HBIE HUTPUABL. CTEXHMOMETpUS U HOMEHKJIATypa OKCUIIOB
U KUCJIOPOJHBIX KUCIOT a30Ta. J[uarpaMMa OKMCIMTEIbHBIX MOTEHIUAIOB COSAMHEHMM a30Ta
B KHCJI0H 1 mienouHoi cpenax. Okcuapt azora (1), (11), (1), (1V), (V), a3oTHOBaTHCTast KUCIIOTA
U TUIIOHUTPUTHI, A30THCTas KUCJIOTAa W HUTPUTHI, a30THAsl KUCJIOTAa W HUTPAThl: CTPOEHUE,
nosyueHue, cBoicTBa. ComocTaBieHHE YCTOMYMBOCTH, KHCIOTHBIX U  OKHUCIHUTEIHHO-
BOCCTAaHOBUTENIbHBIX CBOMCTB BOAHBIX pacTBopoB HNO; u HNO;. Tepmuueckast ycToiunBocTb
HUTPATOB. TepMOAMHAMUKA U KUHETHKA BOCCTAHOBJICHUS a30THON KUCIOTHI. IOHBI HUTPO30HUS
U HUTPOHMSL. ["astoreHn bl ¥ OKCOrajloreHu bl a30Ta.

®ochop. Ocobennoctu xumun ¢Gocdopa. Amnorponnsie Moauduxanuu docdopa: ycioBus
CTaOMIIBHOCTH, CTpOeHHe, (hu3Myeckne W XuMH4deckue cBoiictBa. Dochun, (ocdumer, comu
dbocdonusa. Kucnopoausie coenunenuss ¢ochopa. ComocTaBieHUe HX CTPOCHUS U CBOWCTB
C aHAIOTWYHBIMH coequHeHusMu aszota. Oxcuabl Qocdopa (Il) u (V). Docdopucras
u runodocdopucras KUCIOThI: CTPOCHHE, MOJTYYCHHE, CBOWCTBA, TAYTOMEPHbIE MPEBPAICHUS,
comu. OptodochopHas u rtumodochopHas KHCIOTH: CTpoeHHE, cBoicTBa. Docdarsr:
pPacTBOPUMOCTh, TUIAPOJIH3, TEPMHUECKass YCTOMYMBOCTB, MpoIlecchl KoHIeHcaruu. CtpoeHue
KOHJICHCHPOBaHHBIX (ocdaroB, momudpocdarer u momumeradocdarsl. Ddupsl  pochopHo
KUCIIOTBI U WX poiib B Ouonormueckux mnporeccax. Cymbouast docdopa. TuodocdopHsie
KUCIOTHI. ["amoreHu sl u okcoranoreHuas! Gpocdopa.

Mpiibsik, cyppMma, BucMyT. CBolicTBa s1meMeHTOB. Asutorponus. CoeAMHEHHUS C MeTallIaMu.
Bonoponubsie coeaunenus. ComocTaBl€HHE CTPOEHUS, XapakTepa XHUMHUYECKOM CBS3H,
TEPMOJUHAMHYECKHUX XapaKTEPHUCTHK, KHCIIOTHO-OCHOBHBIX " OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB BOJIOPOAHBIX coequHEeHHH aneMenToB VA rpymnnsl. Kucnopoansie
COEIMHEHUS DJIEMEHTOB MOAIPYMIBI MBIIIBSAKA. 3aKOHOMEPHOCTH W3MEHEHMS] OKHUCIUTEIBHO-
BOCCTaHOBUTENbHBIX cBOWMCTB B VA rpynne. Cynbduasl u THocoiau. ['aloreHupl 371€MEeHTOB
HOJTPYIIIBI MBIIIbSIKA.

Iloozpynna yenepooa

Obmas  xapakrepuctuka. (OCOOEHHOCTHM  3JIEKTPOHHOIO  CTPOEHHUS aToMa  Yriepoja.
MHoroo0pa3ue OpraHn4eckiuX U HEOPraHUYECKUX COEIMHEHUH yriiepoJa.

@opMbl HAXOXKAEHUS yIiepoAa B Mpuponxe. AJuloTponus: anmas, rpaduT, KapOHH.
UckyccrBennsle  anMaszbl.  @ymnepensl.  Kpucraminueckas  CTpyKTypa,  (puU3NUYECKue
U XMMHYECKHe CBOWCTBA aMa3a U rpadura. Baxkneiime kapOusl, MX KiIacCu(UKALUS 0 THITY
XuMHUeckor cBsizu. IlpumeHeHune kapOWJOB B KauyecTBE TYIOIUIABKUX, >KapOCTOMKHX
U BBICOKOTBEPJBIX MAaTEpHaNIOB. YTJIEBOJAOpOIbl. [3MEHEHHE NPOYHOCTH CBS3U YIVIEPO.-
yIJIepoa B DAY YIJIIEBOJOPOJIOB C OJAWHAPHOW, ABOMHOW M TPOMHOM CBs3bto. Karenanms,
ee ocnabnenue B psagy C — Si — Ge. CoenuHenus yraepoja ¢ kuciopoaoM. OKcup yriaepoja:
AIIEKTPOHHOE CTPOEHHE MOJEKYJbl, cBoMcTBa. KapOoHWIbI: cocTaB U cTpoeHue. MypaBbuHas
KucioTa. JIMoKcua yriepoja, yrojibHasi KUciIoTa, KapOOHAThl, NEPOKCOKAPOOHATHI: MOJIyYeHHE,
ctpoenue, cBoiicTBa. IllaBeneBas kucnora. ['amoreHuWIbl M OKCOTAJIOTE€HHUIBlI yriepoja.
CoenuHeHHs, coJep Kallue CBs3b YIJIEpOA-a30T: CTPOEHHUE, IMoyyueHue, cBoiictBa. Kapbammn
U THOKapOamu, kapOamuHOBas Kuciota. l{naHucTeiii Bomopos, OMHapHbIE W KOMIUIEKCHbBIE
nuanuabl. J(unman. [{uaHoBast kucnora, 1uaHarel. I'pemyuas Kuciora u ee coiu. M3omepus
u Tayromepus. CoeauHEHMs, COAepXkalllhe CBs3b YIJepoja-cepa: CTPOEHHE, TIOIyYEeHUE,
CBOMCTBA.

Kpemuuii. Pons coenuHeHuii KpeMHUS B MOCTPOEHUM 3€MHOW KOpbl. OCOOEHHOCTH MPHUPOJIbI
XUMHUYECKHX CBS3€M B COEIMHEHUAX KpeMHHusA. CuiaHbl: CTpOEHHE, IOIY4YEHHE, CBOMCTBA,
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npuMeHeHue. Paznuuus B TEpMUUECKON YCTOMUYMBOCTU YTIIEBOAOPOAOB U CUIAHOB. CHUIUIUABL.
CoenunHenus KpemMHusi ¢ raimoreHamu. KpemHepTOpHCTOBOIOpOAHAs KHCIOTa W €€ COJIH.
KapOun, cynpdun, mutpun kpemuus. Okcuabl kpemHus. Kpucrammdeckue MoauQuKauu
auokcuna kpemHus. KpemHueBble KucnoTbl. CHiIMKaThl OPUPOAHBIE M HCKYCCTBEHHBIE.
CoBpeMeHHbIE TIPEACTABICHHUS O CTPOCHUM CHIIUKATOB. CTPYKTYpPBhl OCTPOBHBIE, IEMIOYEUHEIE,
JIEHTOYHBIE, CIIOUCThIE U KapKacHble. AmoMocuinukaTsl. Lleonmntsl. CUIIOKCaHbI M CUIIMKOHBI.
OOmias xapakTepUCTUKAa XUMHUU TEPMaHMs, OJIOBA, CBMHIA; CPABHEHHE C XUMHEH KPEMHUSI.
DOneMeHThl B CBOOOJHOM COCTOSIHMM, aJUIOTPONUS, XMMHUYecKue cBoiicTBa. ['epmanuii kak
BAKHEUIIUMN MaTepHall C IOJYIPOBOJHMKOBBIMM CBOWCTBAMHM. BOIOpOIHBIE COCIMHEHUS.
["asorenunapl: cTpoeHue, noiayyeHue, cBoicTea. ['maponus ramoreHnaoB. OKCUABI U KHUCIIOTHI.
['epmanarel, craHHaTel ¥ IoEOMOAThl. CynmbQuUabl W THOCONU. MeTamioopraHudecKue
npousBoanbie. Coneobpaszubie coequrenus (V). Axsamonsr Sn(Il) u Pb(Il). T'mapomnus
U TOJIMMEpU3alusl akBa-MOHOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWMCTBA COEIUHEHUMN
0JIOBA U CBUHIIA.

Iloozpynna éopa

O6mmas xapakrepuctrka. OcoOOeHHOCTH XUMUU Oopa.

CaoticTBa 3neMeHTapHOro Oo0pa. CoenmHEeHHs OoOpa ¢ MeTalaMH. DIJIEKTPOHOICHHUIUTHBIE
MOJIEKYJIbl. BOpOBOIOPOIBI: CTpOEHHE, TUIBI XMMHYECKUX CBSI3€d, XMMHUYECKHE CBOMCTBA.
Boporunpua-uon. bopazotusie coenunenus (6opason, 6opasan, 00pa3eH, O0pa3uH): CTPOCHUE,
nonyueHue, coiictBa. Kapobua u mutpua 6opa. ['anmorenuabl Oopa: CTEXHOMETpHUS, CTPOCHUE,
criocoObl nomydenusi. Kucinopoansie coequaenusi 6opa. bopueiii anruapun. bopHble KHCIOTHI
U OOpaThl: CTPOEHHE, CIIOCOOBI MOJIyUYeHHUs, CBOMCTBA. DPHUPbI OOPHOI KUCIOTHL. J(naronanbHOe
CXOJICTBO CBOMCTB coeiMHEHUI Oopa u kpemHus. [I[pumenenune coennHeHnii 6opa.

AJNIOMUHMH, Tauuid, WHAWK, Tawmi. Poyib  allOMOCHUIMKATOB B HEXHBOW MPHUPOJE.
[Ipou3BoacTBO MeTaIMuecKoro amoMuHus. CriiaBbl AIFOMUHUS, UX IPUMEHEHHE. XUMUYECKHE
cBoiictBa »snemeHTOB. Crenuduka CBONCTB COCAMHEHWM Traius, WHAUS, Talllus Kak
MOCTIEPEXOAHBIX JIEMEHTOB-METAUIOB. XUMHS BOJIHBIX PACTBOPOB M3*: TUAPOJIN3 aKBAaOHOB,
OCHOBHBIE COJIM, THUAPOKCUIBI M UX aMm@orepHOcTh. «CTapeHue» THIPOKCHIOB 3a CUeT
MIPOIIECCOB OJISIITUU M OKcoysiiuu. Conu, TBOWHBIE COM U KOMIUIEKCHBbIE coeMHeHus. KBaciipl.
Okcupl, CMENIaHHbIE OKCUABI, IINMUHENN. ['ajoreHuipl U ruipuasl. I3MeHeHne ycTonYyuBOCTH
COCIMHEHUH, COJEPKAIIUX TAJUTHM, UHIUN, TAJUIMA B CTENEHsIX okuciaeHus +3 u +1. CxoacTBo
coenunenuii TI(l) ¢ coenmuenusamu Rb u Ag(l). IlpumeHeHHe COCTUHEHUH TalTHsl, WHIWS,
TaUTHsI B TIOJIYIIPOBOJHUKOBOM TEXHHKE. APCEHH]I TaUTHs KaK OCHOBa HOBOTO IOKOJIEHUS
MOJIYIPOBOJHUKOB. TOKCUYHOCTD TaJlIUA.

bepunnuii, macnuii, wienounozemenbHovle 31eMeHM bl

Ob6mas xapaktepuctrka. OCOOEHHOCTH XUMUU OepHUILITHS.

XUMHYECKHE CBOWCTBA MeETaUNIMUecKoro Oepuiuins. BaxHelmme coeauHEHUs: OKCHI,
TUAPOKCHU, OepuiuiaThl. AKBaOH Oepuius, ero ruaponn3. Coilu, KOMIIEKCHbIE COeIUHEHUS.
TokcHyHOCTh OEpHIUIMA U €ro COoeAWHEHWW. MarHuii, KajdblMii, CTPOHIIMM, Oapuii, paauii.
XuMu4eckue CBOMcTBa MeTauioB. CBOWCTBA M CIOCOOBI MONYYECHUS OWHAPHBIX COEAMHEHUU.
AKBaWOHbI METAJUIOB M WX COJNU. VI3MeHeHHe TEepMUUYECKOW YCTOMYMBOCTH KapOOHATOB,
cynb(haToB, HUTPATOB B psAy Kanmbluii — Oapwii. [IpudmMHBI M 3aKOHOMEPHOCTH H3MEHEHUS
pPacTBOPUMOCTH COJIEH IIEI0YHO3EMeNbHbIX MeTauioB. KomiuiekcooOpasyromas crocoOHOCTh
noHoB II[33. TokcuuHocTh coenuHeHunit Oapusi. OnacHOCTh PaIMOAKTUBHOTO 3apaKEHHS 90gy,
L]enounvie 31emenmot

O6mas xapaktepuctuka. OCOOCHHOCTH XUMUH JTUTHSI.

[TomydyeHnue MIENIOYHBIX AIEMEHTOB M3 MPUPOJHOTO CHIPhs. XMMUYECKHE CBOWCTBA METAILIOB.
B3aumopeiictBue ¢ KUOKMM aMMHakoM. Peaknuu C  KHCIOPOJOM: OKCHJbI, TNEPOKCHIIBI,
CYMEepPOKCH/IBI, O30HUIBL. VI3MEHEeHHE cocTaBa W TEPMUUYECKOW YCTOWYMBOCTH KHUCIOPOIHBIX
COCIMHEHUN B TpyNIe IIEIOYHBIX 3JIEMEHTOB. Peakmuu ¢ a3oToM U BojaopojoMm. Peaknuum
¢ kucnotamu u ciuptamu. ['mapokcunael. [lonydenue, ctpoeHne, CBOMCTBA, MPUMEHEHHUE €IKOTO
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HaTpa M €IKOro Kaiu. AKBauoOHbI HIENOYHBIX MeTaiwioB. Conu. KomrmuiekcHble cOeAMHEHUSI.
JlmaroHajabHOE CXOACTBO CBOMCTB COSIMHEHHH JTUTHS U MarHus.

Huepmnuwie 2azol

OO61mas xapakTepuCTHKA.

OcoOeHHOCTH  3JEKTPOHHOTO CTPOEHUS aTOMOB MHEpPTHBIX ra3oB. HeycroilunBocTh
JIBYXaTOMHBIX MOJIEKYJ HMHEPTHbIX ra3oB. dusnueckue M XUMHUYECKHe cBoiicTBa. Vcrtopus
OTKpBITHSI COEIUHEHU MHEpTHBIX ra3oB. KnarpaTel. ®TOpuAbl, KOMIUIEKCHBIE COEAMHEHHUS.
Kucnoponubsie coeaunenus. OKHCIUTENbHbIE CBOWCTBA (TOPUIHBIX U KHUCIOPOIHBIX
coeauHeHuil. OCOOEHHOCTH XMMHUYECKON CBSI3M B COCIMHEHMSIX MHEPTHBIX Ta3oB. Ilpumenenue
WHEPTHBIX T'a30B.

XHMMHSA NepexXoAHbIX 3J1IEMEHTOB

OO0mass XxapakTepUCTHKA TMEPEXOJHBIX JJIEMEHTOB. OIEKTPOHHbIE KOHGUTYpallUd aTOMOB
u wuoHoB. llonoxenue B Ilepuommyeckoit cucreme. Kiaccudpukamus. OOmme cBoiicTBa
MEPEXO/IHBIX AIEMEHTOB.

Keneszo, kobanvm, Hukenb

OO61mas xapakTepuCcTHKa 3JIEMEHTOB TPHUAIbI JKele3a.

[Tonydyenue, ¢uzmueckue W XUMHUYECKHE CBOWMCTBA, MPHUMEHEHHE METauIoB. BajeHTHbIE
COCTOSTHUSI DJIEMEHTOB TpHUaJbl kKele3a. M3MeHeHne yCTOMYMBOCTH COEIMHEHUN C HUBIIUMHU
U BBICHIMMH CTeNeHsIMH OKucieHus B psnxy Fe—Ni. OcHOBHBIC KJIacChl COCJAMHCHUMN: OKCHIBI,
TUAPOKCUBI, COJIU, KOMIUIEKCHbIe coenuHeHusi. CoIocTaBlieHHe KHUCIOTHO-OCHOBHBIX
U OKHCJIHMTEIIbHO-BOCCTAaHOBUTEIbHBIX cBOMCTB coemuuenuit Fe (1), (II1), (VI). Bnusuaue
KOMIUIEKCOOOpa30BaHUsl Ha OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE TMPOIECCHl B PacTBOpax,
conepxamux Fe(ll) u Fe(lll). CpaBHeHrMe yCTOWYMBOCTH KOMILJICKCHBIX COCIHHEHUN KOOAIbTa
(1) u (). YcnoBus cradbmmuzaruu Co(lll). Kapoouwmsl, HuTpo3ocoeaunenus. depporeH.
CpaBHHTENbHAS XapaKTEPUCTHKA XHMHU OKele3a, KobanbTa © HuKens. Pomb  kenesa
B OMoJOoru4eckux mporeccax. [[puMenenue coeAMHEHNI TPUAIbI Kee3a.

Ilhamunoegvie 3n1emenmul

OOmast xapakTepucTUKa. Poib OTEUECTBEHHBIX YUEHBIX B M3YYEHUH XHMMHUHU IUJIATHHOBBIX
aneMeHTOB. Du3nyeckrue M XMMHYECKHE CBOMCTBA, NPHUMEHEHUE IIJIaTMHOBBIX METaJJIOB.
Crioco6bI nepeBosia UX B PacTBOP. 3aKOHOMEPHOCTH B U3MEHEHUH YCTOMYMBOCTH XapaKTEPHBIX
CTENEHEW OKUCIEHHS B COEJUHEHHUSX IIJIaTMHOBBIX JJIEMEHTOB. [ aloreHuabl, OKCHIIbI,
TUAPATUPOBAHHBIE OKCHJIbl, KOMIUIEKCHI. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUH B XHMHU
IUTATUHOBBIX 3J€MEHTOB. IHEPTHOCTh KOMILIEKCOB IMJIATHHBI, 3 (EKT TpaHcBIUsSHUS YepHsiena.
OTnuuuTenbHble OCOOGHHOCTHM XHMMHU OTAETbHBIX IUIATHHOBBIX MeTayioB. [lmatmHa —
BOKHEUIIMK TMPEACTABUTEIL CEMEWCTBA IUIATUHOBBIX 3JIEMEHTOB. lIpuMeHeHue coeanmHeHHt
IUTATUHOBBIX 3JIEMEHTOB B XUMUYECKON TEXHOJIOTUN U MEIULIUHE.

Mapzaneu, mexueyuii, penuit

OO6mras xapakrepucTika. BagentHsle coctosiHus 3nementoB VIIB rpynmsr.

CBolicTBa U NMPUMEHEHUE METAJUIMYECKOTr0 MapraHiia U ero CIuiaBoB. BaxkHelive coennHeHus
mapranna (1), (1), (IV), (VI), (VIlI). Buusaue pH pactBopa Ha OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE IIPOIECCH, TPOTEKAIOIIUE C yYaCTHEM COeqMHeHH Mapranna. HeoObrunble
CTENEHM OKHUCIEHMs MapraHuna. KpaTkue cBeneHMss O XUMHUM TexHeuus. Baxueimue
coenuHeHus peHus. ConocTapieHNe KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB COEJMHEHHMI MapraHiia ¥ €ro aHajoroB B Pa3JIMYHbIX CTENEHAX OoKHucieHus. CpaBHEeHUE
cBoiictB coenunenuit VIIA u VIIB rpynmn. Ilpumenenue coeanHeHuit maprasiia, TEXHELHUS,
pEHMSL.

Xpom, monuboen, 6onvppam

OO6mas xapakrepucTika. BajgeHTHble cocTossHUS 31eMenToB VIB rpynmnsl.

[Tomyyenue xpoma u ¢geppoxpoma. Merammmaeckuit xpom. KucimopoaHsie cCoeTuHEHHsT XpoMa.
Coenunenus Cr(ll): oxcunm, rumpokcun, coian. BoccTaHOBUTENbHBIE CBOMCTBA COEIWHEHUH
nByxBaieHTHoro xpoma. Xumwust Cr(lll): ruaponus akBamoHa, am(OTEpHOCTh THUAPOKCHJA.
Coenunenus Cr(VI): xpomaTel u OMXpOMAaThl, KHUCIOTHO-OCHOBHBIC PAaBHOBECHS B BOIHBIX
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pactBopax. ComocTaBieHHE KHUCIOTHO-OCHOBHBIX W  OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
csoiictB coequnenuii Cr (11), (1), (VI). KoMmiekcHbie COeIMHEHUS W IBOWHBIE COJIM XPOMa.
[TepoxcuaHbple MPOM3BOAHBIE. XPOM B HEYCTOMYMBBIX CTENEHsX okucieHus. Ilonyuenune Mo
u W. Metammuueckoe coctostaue. Oxkcuanl monubaeHa (V1) u Bonbsdpama (VI1). Mommbaenosas
u Bosb(pamoBas KuciaoThl. Monubaarel U Bosbgpamatsl |-V rpynn. JlBoiiHble, TpoiiHbIe
MOJIMOAATHI U BoJib(pamarsl. M30M0I1- U reTepOnOINKUCIOTHL U COJIU: 00pa3oBaHUE, CTPOCHHUE,
peaknuoHHas crocobHocTh. Kuciaopoansle coennHeHus MOnMOAeHAa U BOJb(paMa B HU3IIUX
CTEMEHSIX OKHCIEHUS: OKCHUIbI, MOJUOIEHOBBIE M BoJib(ppaMoBbie "cHHHU”, BOJIb(PpPaMOBBIC
"opon3bl”. Kiacteprel. [amorenuasl xpoma, MonmOaeHa, Boib(pama. M3mMeHeHHE cocTaBa
BeIcuiero rajmoreaua B psaay Cr — W. IIpumenenne coequnenuii anementos VIB rpynms.
CpaBHeHHe XUMHYECKUX cBOUCTB 37ieMeHTOB VIA u VIB rpymnm [leproandeckoit CHCTEMBI.
Banaoun, nuoouii, manman

O6mas xapakTepucTika. BaneHTHbIE COCTOSIHUS 3JIEMEHTOB MOATPYIIIBI BaHA U

CBoiicTBa M TpuMeHEHHE MeTauioB. Xumus coeaunenudt Banaaus (I1), (1), (1V), (V).
["amoreHuabl, OKCUABI, BAHAAATHI, H30TOJIMBAHA/IaThl, OKCOKATHUOHBI M aKBanOHbI. KOoMITJIeKCHBIE
coequHeHus. COIOCTaBIIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX M  KHCJIOTHO-OCHOBHBIX
coiictB coeauuenuit Banaxus (1), (1), (IV), (V). Okcuapl HuoOust ¥ TaHTana. Huobater
U TaHTayuaTel. M30monnaHnonsl U UX cTpoeHue. buHapHble U KOMIUIEKCHbIE (propusl. [dpyrue
TaJIOTeHUJbl M OKcoranoreHusl. KiacrepHas mpupoja IUTaJoreHUJOB HHOOHMS U TaHTala.
KomrutekcHbie coequuennst Nb 1 Ta B HU3IIUX CTEMECHAX OKHCICHUS.

Tuman, yupkonuii, cagpnui

OO61as xapakTepUCTHKA.

[Tonyuenue, ¢uznueckue U XUMHUYECKHE CBOWCTBAa TUTaHA, IUpKoHUs, radHus. [Ipumenenue
METAJUIMYECKUX THTaHA, HUPKOHUS, TadHUsI U CIUIABOB HAa WX OCHOBE. buHapHBIE COeAMHEHUS:
TaJIOTeHUbl KapOuAbl, HUTPUIBL, Cylb(UIBI M MaTepuanbl Ha UX ocHOBe. KuciopomHsie
coeiHeHUs. JIMOKCHIBI M THAPATHI OKCHIIOB. be3BOIHbBIC COM YeThipeXxBajeHTHBIX T1, Zr, Hf,
WX TUIpaTalus U TOBEJEeHUE B BOJHBIX pacTBopax. CoeTuHEHHS JIEMEHTOB MOrPYIIbl TUTAHA
C HM3IIMMU CTENeHsIMHU okucieHus. KowmmiuekcHble coenuHeHus. [IpuumHBI cXo0aCTBa
XUMHYECKHX CBOWCTB coemuHeHud Zr u Hf. Xumudeckue OCHOBBI pa3ieicHHsS UPKOHHS
U raHus.

Peokozemenvnbie 31emenmot

O6mas xapakrepuctrka. CTpoeHHE AIEKTPOHHBIX 000JIOYEK aTOMOB, XapaKTEPHBIC BAJICHTHHIE
COCTOSIHMS, YCTOMYMBBIE CTENEHU OKHcieHus. llepueBas u UTTpueBass MOATPYIIIHL.
«l"agonuuueBsld u3nom». Jlantanougnoe cxkarue. llomydenue, (uU3MYeCKWe M XHUMHUUYECKUE
CBOICTBa, MpUMeHeHue MeTauioB. CioxkHble coequHeHus P30 u MeTonsl pasneneHus cMecei
P3D. Xapakrepuctuka coequnenuii M(111): okcupl, THAPOKCHIBI, IPOCTHIC W TBOWHBIC COJIH.
KomrutekcHbie coennHenus. Xapaktepuctuka coemunenuit M(IV): Ce(1V), Pr(1V), Tb(IV),
UX OKHCIHTENbHBIC CBOWCTBA. Xapaktepucthka coemunenuit M(I1): Eu(ll), Sm(Il), Yb(Il),
UX BOCCTaHOBHUTENIbHbIE CcBOMCTBA. [IpuMeHenune coeaunenuit P3D: marepuansl nazepHOM
ONTHKH, MarHUTHBIE MAaTepUabl, KaTan3aTopsl, coctaBHas yacte BTCII marepuanos.
Axmunouowt

O6mass  xapaktepuctuka. [IpoOreMaTMyHOCTH  XMMHYECKOHW  aHAJIOTUHM  AKTHHOMJIOB
Y JTAaHTaHOUJIOB.

Kparkue cBeneHus o XuMHM TOpHUs. BakHelMe COEIUMHEHWS W HMX CBOWCTBA: OKCHJI,
TUAPOKCHUJ, TaJOr€HM]Ibl, OKCOTaJOT€HHUbI, MPOCTHIE M KOMIUIEKCHBIE COJNIM. XHMHS YpaHa.
CoenvHeHHs ypaHa B pa3iMYHBIX CTEMEHAX OKHUCIEHUs. [‘alloreHuIpl, OKCUIBl YpaHa.
AmpoTtepHOCTh KUCIOPOAHBIX coenuHeHuid ypaHa (VI). CuHTe3 TpaHCYpaHOBBIX DJIEMEHTOB.
XvMHS HENTYyHUs, TUIYyTOHUS, aMmepuuus. BaxHelinue coeAMHEHUS: OKCHUIbI, THIPOKCHIBI,
rajjoreHnpl. OCHOBHBIE CTENEHH OKHUCIIEHHSA. 3aKOHOMEPHOCTH H3MEHEHHUS! OKHMCIUTENIBHO-
BOCCTAaHOBUTENBHBIX CBOMCTB B psaxy U, Np, Pu, Am. Xwumus BOJHBIX pacTBOPOB:
KOMILJIEKCO0Opa30BaHue, JUCTIPOIIOPIIIOHUPOBAHHUE.

Hunk, kaomuii, pmymo
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O6mas xapakrepuctika. OCOOCHHOCTH CTPOCHUS SIEKTPOHHBIX 000JI0YEK aTOMOB.
XuMuyeckue M (Qu3ndeckue cBoiicTBa MeTaiioB. [lonydeHue W MPUMEHEHHE MEeTATTMYEeCKHX
[[MHKA, KaJMHs, PTYTH M UX CIUIaBOB. Amanbramel. Baxueimme coemuneruss M(II): okcubi,
TUAPOKCUABI, COJIM. XHUMHUS BOJHBIX PACTBOPOB: THAPOIU3 U KOMILJIEKCOOOpa30BaHUE.
CpaBHutenbHasg ycToluuBocTh KomiuiekcoB. Coenumnenus pryta (ll) ¢ azorcomepxaimmmu
MoJieKynaMu. MI3MeHeHue THIa CBSI3U B COCIUHEHHSX JIBYXBAJCHTHBIX LUHKA, KaJMHUA, PTYTH.
[IpuunHbBl aHOMAJIBHOTO (HEMOHOTOHHOTO) XapakTepa U3MEHEHHUsI KUCIOTHO-OCHOBHBIX CBOMCTB
okcuoB U ruapokcuaoB B paay Zn(ll) — Hg(ll). OkucauTensHO-BOCCTAHOBUTEIbHBIE CBONCTBA
coequuenuit pryru. Jucnponopumonuposanne Hg,”". Baxneitmmme coemunenus prytu (1).
[IpumeHneHue coelMHEHUN UHKA, KaaMUs, pTYTU. TOKCUYHOCTh COCAMHEHHUM STUX 3JIEMEHTOB.
Crioco0bl ycTpaHeHUSs 3apakeHUs] TOMEIEHUH METaJUTMYECKON PTYTHIO.
Meow, cepeopo, 3010mo
OO01as xapakTepUCTHKA.
Huarpammbl  Jlatumepa. IlpuumHbl HaxoXAeHHsS B TPUPOAE 30JI0Ta, cepedpa U Meau
B CaMOpPOAHOM cocCTOsiHMM. Du3znueckne M XUMHUYECKHE CBOWCTBA MeTaUioB. I[IpuMmeHeHue
Metaumueckux Cu, Ag, AU M uX cruiaBoB. XuMus MeAu B creneHsx okucieHus | u .
Baxueiimme coeAMHEHUs: OKCUIBI, TUAPOKCHIBI, COIH, KOMIUIEKCHI. JIUCTIpOnopIOHUpOBaHKE
coequaenuii meau (l). Ilpumenenue coemunenuii mexu. Cu (I, 1) — cocraBmas wyactb
marepuasioB co cBoiictBamu BTCII. TokcuuHocTh coenuHenuit meau. Xumusi cepedpa (I).
OcCHOBHBIE COCAMHEHMS: OKCUJ, THAPOKCUA, CYIb(pUA, MPOCThie U KOMILUIEKCHBIE COJIH.
Xumudeckue ocHOBHI (poTorpaduyeckoro mnpouecca. HeoObIdHbIE cTENEHN OKUCIIEHUS cepedpa
U uxX crabunuzauua. XuMus 3050Ta. PacTBOpeHHE METaIIMYEeCKOro 30J0Ta B PAa3IUYHBIX
pearentax. IlpouwsBomgubie AU(IIl). HeoObruHble crermeHu okuciacHus 30j0Ta. CpaBHEHHE
XUMHYECKHX CBOMCTB 31eMeHTOB |A u IB rpynn [lepuonndeckoii CuCTEMBL.
CoBpeMeHHbBIE TPOOIeMbI HEOPTAaHUYECKOH XUMHUH
Heopranunueckas XuMus U CO37JaHIE COBPEMEHHBIX (DYHKIIMOHATBLHBIX MaTEPUATIOB.
[TousatTuss xumum TBepaoro Ttena. Hecrexmomerpuueckue coeauHeHHs. KBaznxumuyeckoe
omrcaHue paBHOBecHil nedekToB. OCHOBHBIC THUIBI PEAKIMNA C ydacTHEM TBEPIOTo Tela.
3aBUCUMOCTh JI(HEKTHOTO COCTaBa KPHCTAJIOB OT YCJIOBUM CUHTe3a. BnmsHue nedexkToB Ha
CBOICTBA KPUCTAIIOB 1 KHHETUKY TBEP10(a3HBIX MPEBPALICHUI.
CoBpeMeHHbIE HEOpPraHMYeCKHe MaTephayibl. MaTrepuaibl JUisi BOJOPOJHOW SHEPreTHKH
CynpamonekynsipHas xumusi. HaHomaTepuanbl 1 HAHOTEXHOJIOTHSL.
buonornueckass ~ Heopranuwdeckas — xumus.  OpraHuzamusi ~ OMOJIOTMUECKOM  KJIETKH.
Heopranuueckue BemecTBa B Ouonorumyeckoil kierke. [loHaTtme o mporeccax mepeHoca
Heoprannyeckux yactuil. Katamuruaeckue nporeccbl. CEHCOpPHI.
OcHOBHBIE MeTOABI HCCJIEA0BAHUSA HEOPTAHMYECKHUX BeleCTB
OcCHOBHBIE TPYNIIBI METOJOB HCCIEIOBAaHUS HEOpPraHWueckux BemiecTB. Hudbopmarus,
noilyyaeMasi ¢ TOMOUIBIO PA3IUYHBIX MeETOAOB. JludpakinoHHBIE METOABl HCCIEIOBAHUA.
CrexTpaibHble METOBI HCClieoBaHusA. Marneroxumus. TepMudeckue METOAbl UCCIEIOBaHUSI.
[TonsiTHe 0 PU3NKO-XUMUYECKOM aHATH3E.

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

o CHOCOOHOCTh ~ HCHOJB30BAaTh  IOJYYEHHBIE  3HAHHUA  TEOPETHUECKUX  OCHOB
(yHIaMEHTaTBHBIX Pa3/IeIOB XUMHH IIPH PELICHUH MpodeccuoHanbHbIX 3ana4d (OITK-1);
o BJIQJICHHE HAaBBIKAMU XHMMHUYECKOTO JKCIIEPUMEHTa, OCHOBHBIMH CHHTETHYECKHUMHU

U aHAJIMTHYECKMMH METOJaMH TOJIYUYECHHS M HUCCICIOBaHHMS XMUMHYCCKHX BEIIECTB MU
peakuuii (OITK-2);

. 3HaHWE HOPM TEXHUKU O€30MacCHOCTH M YMEHHEM pealu30BaThb HUX B J1AOOPATOPHBIX
u TexHonornyeckux ycnousix (OITK-6);

. CIMOCOOHOCTH BBITIOJIHATH CTaHAaPTHBIC OTIepalny 1o npeaaraeMbiM Metoaukam (TTK-1);

. BJIaJICHUE CUCTEeMOH (pyHIaMeHTaIbHbIX XuMudeckux noustui (IK-3);

. BJIa/ICHHE HaBbIKaMH MPEJCTABJICHUS MOJYYEHHBIX PE3yJbTaTOB B BUJE KPAaTKUX OTYETOB

u nipesenranuii (I1K-6);
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. BJIQJICHUE METOJaMH 0e30MacHOro OOpalieHHus ¢ XMMHYECKUMU MaTepualaMHi C y4eTOM

uXx (pusnyeckux u xumudeckux cpoicts (ITK-7).
5. InanupyemMsble pe3yJbTaThbl 00y4eHHS
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT AOJIKEH:

3HamMy:

o MECTO HEOPraHMYECKOI XMMHUU B CUCTEME HaYK;

o TEOPETUYECKHE OCHOBBI HEOPraHMYEeCKOW XUMHUHU (COCTaB, CTpPOCHHME M XHMHYECKHE
CBOMCTBa IPOCTHIX BELIECTB U XUMHUYECKHX COCAMHEHMI, CBSI3b CTPOCHHUS BEIIECTBA U
MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB);

ymemb:

. aJIalTUPOBATh 3HAHWS, HAKOIUICHHBIC NMPU H3y4yeHUH Kypca «HeopraHudeckas XUMUs»,
K PEIICHUIO0 KOHKPETHBIX 3a/1a4, CBSI3aHHBIX C MPO(PECCHOHAITBHON IEATEeIHbHOCTHIO;

o UCIOJIb30BaTh (hPyH/IaMEHTAIbHbIC 3HAHUS HEOPraHWYECKOM XMMHUU B 00JACTU CMEKHBIX
JUCIUILINH;

enaoemou:

o METOJIaMU M CTIOCO0aMU CHHTE3a HEOPTraHUYECKUX BEIIECTB

o HABbIKAMHU OIMCAaHUS CBOWCTB BEIIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIUX
u3 [lepuogudeckoro 3akoHa u [leproandecKkoi CHCTEMBI AIIEMEHTOB
6. O01mast TpPyA0eMKOCTh JUCIHUIIJIMHBI:

20 3auetnbix enunuil (720 ).

7. ®opMa KOHTPOJIA:

[Mpomexxyrounast arrectamms — 3adeThl (1, 2 cem.), auddepeHIUpPOBaHHBIA 3ayeT
(xypcoBast pabota) (2 ceM.), sk3ameH (2 cem.)

AHaJuTHYeCKask XUMMUSA

1. MecTo qucuMiiaHbI (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
JucnunimHa «AHaJIUTHYECKass XUMUs» BXOAUT B 0a30Byr0 yacTh Ooka bl «/{ucuumniamast
(Momynu)» kak ob0s3aTenbHas qucuumiuHa b1.5.6.
2. lenu ocBoOeHUS TMCHUIJIMHBI:
. dbopMHUpOBaHHE Y CTYACHTOB 3HAHUN TEOPETHUYECKUX OCHOB XHMHUUYECKOTO aHaau3a |
MPAKTUYECKUX HABBIKOB €T0 BHITIOJTHEHHUS.
3. Kparkoe comepxkanue Q1 CHUNTIHHbBI
MeTtoab! pa3jejieHUus U XMMUYECKON HICHTH(PUKALMU
Ananumuueckan xumus, ee 3a0auu u memoowvl. Kauecmeennwiii ananus
[enu ananutuyeckoil xumun. UneHTHGUKAIUS U ONpeeeHne, OOIHOCTh STUX HaIPaBJICHUN.
Ananutuueckuii curdHan. [Ipu3HaKM aHATMTHYECKOM pEaKIMW W TPUYUHBI HX TIOSIBICHHUS.
[TonsiTrie o MeToauke aHanu3a. Kareropuu n3buparensHOCTH aHAMUTHYEeCKON peakuuu. [Ipenen
oOHapyXeHHUs.
Xumuueckoe pasnogecue. I omozennoe pagnosecue
[TonsitTue 00 wWaOEanbHBIX ©  pEATbHBIX  CHUCTEMax. BIHSHHE  AJIEKTPOCTATUYECKHX
B3aMMOJICHCTBHI (MOHHAs CHJIa aKTUBHOCTH, KOO(PPUIIMEHT aKTUBHOCTH). BIsHNE XUMHUYECKHX
B3aUMOJICCTBUN (MOJIbHAS JTOJIsI, OOINas aHAJIMTHYECKash KOHIICHTpAIlMs WOHA, paBHOBECHAs
KOHIeHTpaIlusi noHa). CrocoObl BIpaXKEHUS KOHCTAHT PAaBHOBECHI XUMUYECKON pEeaKIIiH.
Xumuueckoe pasnogecue. Pagnosecue ¢ cucmeme pacmeop-ocadox
[IpousBenenue pacTBOpUMOCTUA BinsiHUE 37IEKTPOCTATUUECKUX B3aUMOIEUCTBUI Ha BEJIMUUHY
MPOU3BENICHUSI PACTBOPUMOCTH  (peajbHOE€ TPOU3BEIEHUE PACTBOPUMOCTH). BrusHue
XUMUYECKUX B3aWMOJICHCTBUM HA BEIMYMHY TIPOM3BEICHUS PACTBOPUMOCTH (YCIOBHOE
MIPOU3BEJIEHNE PACTBOPUMOCTH ). PacTBOPUMOCTb.
Ocaricoenue KaKk memoo uoenmupukayuu, pazoeneHus U KOHYeHMpPUpoBaHus
[Toaxoapl kK onMMCaHUIO ONepalui pa3eneHusl Kak reTeporeHHbIX npoueccoB. KomnuecTBeHHbIE
XapakTepUCTUKH IP(HEKTUBHOCTH pa3eICHHUs C TOUYKU 3PEHUS MOTHOTHI U3BJICUCHUS U YHUCTOTHI
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KOMITOHEHTa: KOHCTaHTa M Ko3(hduiumeHT pazaeneHus, (HakTopbl pasfeleHus U OOOTaleHus.
OcaxaeHue Kak MeTo/l UACHTU(DUKALMH, Pa3/IeIeHUs U KOHIIEHTPUPOBAHUSL.
Du3uKo-xumuueckue 0CHOBblL NPOUECCO8 IKCMPAKUUU

OcHOBHBIE MOHATHS. XapaKTEePUCTUKM HHTEHCUBHOCTU: KO3((UIMEHT paclnpeneieHus
(okcTpakumu), ¢akrop wusBnedeHuss (% OSKcTpakuuu) © - GaKTOp OOOTamIEeHHs, YHCIO
HEOOXOJUMBIX CTYINEHEH HKCTPAaKLUMU. DKCTPAKLIHUOHHBIE CUCTEMbI HMCIIOJIb3yEMbIE B aHAJIMU3e.
MexaHu3M JKCTpaKIHMH. OKCTpakimus xemaroB, pH momyskcrpakuuu. WM30uparenbHOCTD
9KCTPAKLMOHHOIO paszzeneHus. ComocTaBIeHHE OCAAUTENbHBIX M SKCTPAKIIMOHHBIX METO/I0B
pas3eseHusl.

Du3uxo-xumuueckue 0CHOGbL Xpomamozpaguu

[Tpuniuns! xpomarorpadguu. OU3NKO-XUMUYECKHE TPOIIECCHI, JISKAIINE B OCHOBE pa3ieicHHUS.
PaBHOBecHass xpomatorpadusi, OCHOBHOE ypaBHeHHE. MpaeHTuuKanuss KOMIIOHEHTOB
no xpomarorpamme. Monudukamus xemocopOunoHHOW Xpomarorpaduu. OcoOeHHOCTH
MOHOOOMEHHOIO M  OCaJ04YHOTO BAapUAHTOB: SBJIEHUSA, MPUBOJAIIME K PAa3/EICHUIO;
KOJIMYECTBEHHAsT OlLEeHKa A(PQPeKTUBHOCTH pasaeneHus. CeleKTHBHOCTh HWOHHOTO OOMEHa.
ComnocrapneHue poiu U GyHKIUH pa3IMyHbIX METOJOB Pa3/IeIeHUs] B AHATUTHYECKON XUMUHU.
KosanyecTBeHHbI aHaIu3. XMMHYeCKHe MeTO/AbI AaHAJIN3a: TPaBUMeTPHUs

Mexanuszm odpazoeanusn ocaoka

I'paBumMeTpust Kkak aOCOJMIOTHBIM MeTOJ aHanu3a. MexaHU3M O00pa30BaHUSA  OCAJKa.
[Tepechilienne, LEHTPbl KpUCTALUIM3aUUM MU pocT yactull. Kpucrammmueckue u amopdHble
ocanku. Ocaxxgaemasi 1 BecoBas ¢popmbl. Kommonnnoe cocrosiaue. OuoKymsinus ¥ MEeNTH3AINSA.
CrapeHnue 0cagkoB, ero Bujbl. “I'omoreHHoe™ ocaxkacHue.

3azpaznenue ocaoka

Bunsl 3arpssHenuss ocaiakoB. COBMECTHOE OCaXJIE€HHE, COOCAXKJIEHHE, IOCICOCAKICHHE.
Ancop6must u abcopoums. Oxkiro3ust. HKITIO3MS.

Xapakmepucmuxa cmaouil 2pagumempuiecKko2o anaiu3d

Br16op maccer HaBecku aiisi aHanm3a. | paBumerpudeckuid Gaxrop. Beibop ocagurens. YcnoBus
aHaJTUTHYECKOro ocaxjaeHus. PuipTpoBaHue. BpiGop mnpomeiBHON xuakoctH. IlepeBon
ocaxkgaemMol (opMbl B TIpaBUMETpHuUecKyro. Pacuersl B rpaBuMerpuu. MecTO TIpaBUMETPUU
B CUCTEME aHAIUTHUYECKUX METOMO0B.

KosnnyecTBeHHbI aHAIu3. XMMHYeCKHe MeTO/AbI AaHAJIN3a: THTPUMETPHUS

Oowan xapakmepucmuxa mumpumempuu. Cnocodsvt evlparicenus KoOHUeHmpayuu
seujecmea. Ilpunyunst pacuemog ¢ mumpumempuu

Knaccugukanus peakuuii B THTpUMETpHH, TpeOoBaHUA K HUM. MossipHas Macca M MoOJsipHas
Macca »SKBHUBAJIEHTA. YHWCIO OHKBUBAJIECHTHOCTH U (PakTop OHKBUBaJEHTHOCTH. (CrocoObl
BBIPQ)KEHUSI KOHLIEHTPAIIMM BELIECTBA: MOJSIpHAs KOHILIEHTPALUs, MOJIIpHAs KOHIEHTpalus
HKBHUBAJIEHTA, TUTP, TUTP MO ONpPEIEIIEMOMY BELIECTBY. 3aKOH AKBUBaJIEHTHOCTHU. [IpHHIIMITBI
pacuetoB B TuTpuMeTpuu. CraHnapTHble (IEpBUYHBIE) W CTaHJAPTU30BaHHbIE (BTOPUYHBIE)
pacTBOphl, TpeOOBaHUS K HUM. Touyka HKBHUBAJEHTHOCTM M TOYKA KOHLIA THUTPOBAHUS.
Wunukaropel. Bunet  tutpoBanus. Ilorpemnoctu  TuTpuMeTpuu.  UyBCTBUTENBHOCTH
TUTPUMETPHH.

Kucnomno-ocnoenoe mumposanue

CymHOCT, METOJa. OCHOBHBIE pEaKUUU W TUTPAHThl METOAA. THUIbI KUCIOTHO-OCHOBHOI'O
TUTPOBaHUA (aUMIUMETPUS, alKaauMeTpus). WMHIUKaTOpsl MeToAa KHUCIOTHO-OCHOBHOTO
TUTpOBaHUA. TpeOoBaHUs, MpeabsABIseMble K HHAUKAaTOpaM. MoHHO-XpoModopHas Teopus
WHAUKAaTOPOB KHCIOTHO-OCHOBHOI'O THUTPOBAHHS. MHTEPBAJI OKPACKM HHJIUKATOPA. MPUMEPHI
TUMIUYHBIX MHJIMKATOPOB KHUCIOTHO-OCHOBHOTO TUTpOBaHMs. KpuBble TUTPOBAaHUS CHIBHBIX U
cabbIX MPOTOIMTOB. BiMsHME NpUPOABI W KOHUEHTpPAIMM TUTPYEMOIO BEIIECTBA Ha BH[
KpuBOl TuTpoBaHUsA. BpicoTa ckauka B pa3HbIXx YycioBusix. IlpenenbHoe paszbaBiieHue
TUTpyeMoro pactBopa. OOmiee mpencTaBieHHe O TUTPOBAHHMM MHOTONPOTOHHBIX KHUCIOT
(ocHOBaHMIT) M cMecell pa3HbIX KUCIOT (OCHOBAaHUM). BBIOOP KHCIOTHO-OCHOBHOTO MHAMKATOpa
C Y4ETOM COCTaBa pacTBOpPa B TOYKE HKBUBAJIEHTHOCTU. [IporHo3mpoBaHuE WHAMKATOPHBIX
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norpemHocTel. IlpuMeHeHne HEBOAHBIX PAacTBOPUTENEH B METOJE HEWTpanu3auuu. BiusHue
IPUPOJBI PACTBOPUTENS HA BBICOTY CKauka. BeiOop pacTBopuTeNs Ul Pa3HbIX aHATUTHUYECKUX
3azad.

Peakyuu okucnenua-60CCmano6ieHua 6 MUmMpumempuu

Ocobennoctu pen-okc peakuuii. OOparumeie U HeoOpaTUMBIE pel-OKC mapbl. Bo3mokHOCTH
pel-OKC TUTPOBAHMs C TOYKU 3PEHMs CTAHJAPTHBIX U peajbHbIX ((popManbHBIX) MOTEHIUAIOB
nojypeakuuid. MexanusM pea-oKC peakiuii 1 HeOOXOJUMOCTh y4eTa KHHETHYECKUX (haKTOPOB.
OcobeHHOCTH pacueTa KpHUBBIX pen-okc TUTpoBaHUs. (OcoOble TOYKM TUTPOBAHMSL.
CooTHOILIEHHE MEXy TEOPETUYECKOH W OSKCIIEPUMEHTATbHOW KpUBBIMU. BrIOOp ycnoBuit
TUTPOBAaHUA HA IpUMEpPEe MOAOMETPHM, IIEPMAaHraHATOMETPUU M  JUXPOMATOMETPHUH.
WNHauKkaTopel B pe1-0KC TUTPOBAHUH.

Peakyuu komnnekcooopaszoeanus 6 mumpumempuu

Ob6mue 3aKOHOMEPHOCTH u KOJIMYECTBEHHbBIE XapaKTEPUCTUKU IIPOLIECCOB
KoMILUIeKcooOpa3oBaHus. [IpuHLIMOBI pacueTa cocTaBa paBHOBECHBIX CUCTEM. MeToJbl
TUTPOBAaHHUS, OCHOBaHHbIE Ha o0Opa3oBaHuU KoMmIuiekcoB. Kommuexkconomerpus. OOmue
xapakrepuctuku JJITA kak TurpanTta. PacueTsl 1oeil KOMIJIEKCHBIX (OPM M MX 3HaYEHUE JUIs
BbIOOpA ONTHUMAJBHBIX YCIOBHHA THUTPOBAHUSA. Y CJIOBHBIE KOHCTAHTBHI KOMILIEKCOOOpA30BaHMS.
MeTaninoxpoMHble HHAMKATOPBL. PacipoCcTpaHMMOCTh METO/1a KOMIIIIEKCOHOMETPHUH.
Metposornyeckasi oneHKa pe3yJbTaTOB U3MepeHu i

OcHoGHble NOHAMUA U MEPMUHBL

Crartuctuueckuii  cMbICl  pe3yiabTaToB  u3MepeHuil. CiydaiiHble M CHCTEMaTHYECKHE
norpemHocTd.  [IpaBUIBHOCTE M BOCHPOM3BOAMMOCTb.  CrocoObl  IpeCTaBICHUS
BOCTIPOM3BOAMMOCTU. CTaHJapTHOE OTKIOHEHHE OTPaHUYEHHON BBIOOPKH.

Konuuecmeennvle xapakmepucmuku nozpeuwtHocmeii GHalu3a

JloBeputenbHas BEPOATHOCTb U MHTEpBaJ. t-kpurepuil. HeoOxomumoe umcio mapajiienbHbIX
u3MepeHuii, BbIOpakoBka pe3yibTaToB (Q-kputepuil). Hynb-runoresa, kpurepuit dumiepa.
3aKOH pacHpOCTpPaHEHUs] OMMOOK M €ro KOHKPETHBIE  CIEJACTBHSA I PA3IUYHBIX BHUIOB
¢byHkuui. MeTo/bl OLIeHKH NpaBWIIbHOCTH. OlieHKa MOTPEITHOCTH aHATUTHYECKUX METO/IOB.
AHa/u3 peajibHbIX 00bEKTOB

Ananumuueckuit npoyecc. IlIpooomoop u npodonoozomoeka

XapakTtepucTuka cTaauii nmpodboTéopa, MOATOTOBKK TPOOBI, U3MEPEHUs, 00pabOTKH JTaHHBIX.
Craructuyeckas 3HaUMMOCTh CTaJUi B CyMMapHOM INOIPEHIHOCTH METoAa. MeTpojaorndeckue
acmeKkThl aHanu3a. Posb XuMmMuyeckux ImpoieccoB B aHanmuze. OOIacTH MCHOJIB30BaHUS
KJIACCUYECKUX METOAOB. Buasl aHanmuza. 3agaun  a”anu3a. VICTOYHMKM aHaIMTHYECKON
uHpopmanuu. CoOTHOLIEHHE MEXJIy TOYHOCTBIO, YPOBHEM COJEp’KaHUS KOMIIOHEHTA,
HKCHPECCHOCTHIO, KBATU(PHUKAIMEH aHATUTUKA U CTOMMOCTbBIO aHAJIN3A.

Crnioco6s1 TpoOOOATrOTOBKH (TIepeBeAeHUs TPOOBI B pacTBOP).

Dopmuposanue cxemvl AHAIUZA PEANIbHOZ0 00beKMa

CnocoObl mpoOonoAroToBku (mepeBeneHus mpoObl B pacTBop). BreiOop cxembl aHanuza B
3aBUCUMOCTH OT IIOCTABJICHHON 3aJa4H.

OnTuyeckue MeToAbl AHAIU3A

Memoovl ananusa, 0CHOGAHHbBIE HA 63AUMOOCHUCMEUU U3YYEHUA C 6EU|ECHIEOM. 3AKOHDbI
no2NOWeHUA U3NYYEeHUSA 0OHOPOOHBIMU CUCEMAMU

Knaccugpukamuss ONTHYECKMX  METOJOB  aHalW3a. MX  JIOCTOMHCTBO  (IPaBUJIBHOCTb,
BOCITPOM3BOUMOCTh,H30MPa-TEILHOCTh, IKCIIPECCHOCTh. 3akoH JlamOepra-byrepa, 3akon bepa.
MaremaTnueckoe BBIPR)KEHHE ATHX 3aKOHOB. BennuuHbBI, XapaKTEpHU3YIOLIUE IOIVIOIIEHUE
cBeta, OnTuyeckas IIOTHOCTD, Mponyckanue. ['paduueckoe BblpakeHHe 3aKOHOB MOTJIONIEHUS,
[TpyunHBl OTKIOHEHHUs OT 3akoHa bepa. OnTuyeckas MIOTHOCTb, MPOIYCKAHHME, MOJSPHBII
Y TIPUBEJIEHHBIA MOJIAPHBIA KOA(D(UIIUEHTHI TOTJIOIICHHUS.

Cnexmp no2nowienusn

[TonsiTre 0 crekTpe MOTrJOLIEHUSI WHIUBUIAYaIbHOTO BEIIECTBA. XapaKTEPUCTHUKU CIEKTpa
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MOTJIOUIEHUS: MOJIOKEHHE, MOJIYIIMPHUHA, CHJIa OCLIIIATOpA. 3aBUCUMOCTD MOJIOXKEHHS I10JI0C
NOIJIONICHUST OT TUIA 3aMECTUTENIEd B  MOJIEKYJE€ pEarcHra, KHCIOTHOCTH Cpenbl,
KOMILJIEKCOOOpa30BaHusi, TEMIIEPaTyphl pacTBopa. 110J0Ck MOTIOMEHUsT U THITBI 3JIEKTPOHHBIX
nepexonoB B MojeKkyiaax. CHeKkTppl HMOHOB IEPEXOJHBIX METAUIOB W BIWSHUE HAa HHUX
KoMIiekcooOpa3oBanus. CreKTpbl mepeHoca 3apsijaa. AJJIUTHBHOCTh ONTHYECKOW TIIOTHOCTH
pacTBOpa HECKOJIBKMX BelecTB. M300ecTHueckue TOUKH.

Xumuueckue peakyuu ¢ ORMUYECKUX MEMOOax aHanu3a

OO6ume TpeboBaHusi K HUM. OCHOBHBIE I'DYIIbl KOMIUIEKCHBIX COEIUHEHUH, HUCIOJIb3YEMBIX
B OITHMYECKMX METOAAX aHalIu3a: POJAHUAHBIE W TaJOr€HHUJHBIE KOMIUIEKCHI, KOMIUIEKCHI
C TMEPEKHCHI0 BOJOPOJA, AMMHAKOM, OPraHMYECKMMM OCHOBAHMSMM, HOHHBIE AaCCOLUATHI,
reTePOIOIMKOMIUIEKCHl. XenaTel. Mcnosb30BaHue peakiuil OKHUCICHUS-BOCCTAHOBIICHUS IS
nenelt poToMeTpUYECKOro aHaiausa.

Yyecmeumenvnocms u Mempoao2uyecKue XapaKkmepucmuKky OnMmu4ecKux memooos
YyBCTBUTENBHOCTh  (POTOMETPUUYECKOIO  aHanu3a. YyBCTBUTEIBHOCTh (HPOTOMETPUUECKOU
peaKkuu M YYBCTBUTEIBHOCTh (POTOMETPUYECKOTO METO/Aa aHaln3a. Bocnpon3BOAMMOCTD
U NpPaBUIBHOCTh pe3ysbTaToB. OMmMOKKM M3MepeHHs onThueckod miuoTHocTH. OmpeneneHue
«CIENOBBIX» KOJUYECTB DJIEMEHTOB U pOJIb «XOJOCTOro» ombita. IlyTu mnoBblieHus
4yBCTBUTEIBLHOCTH aHAJIN3A.

DJIEKTPOXUMHYECKHEe METOAbI AHATU3A

Inexmpoxumuueckue peakyuu. Pacmeoput 3nekmponumos kaxk HeuoeanpbHvle CuUCHEMbL
Oco0eHHOCTH 3JIEKTPOXUMHUUECKUX peakiuil. O0paTuMble 1 HEOOpPaTUMBbIE AIEKTPOXUMUYECKUE
CUCTEMBI. TaJIbBAHUYECKHUE DJIEMEHTBI M JJIEKTPOIUTHUECKUE SYEUKH. DJIEKTPOJIHBIE peaKluy,
aHOJI, KaTo. Ammapar akTUBHOCTEH, ero BOSHUKHOBEHHE U CMbICT. Koa(huimenTsr akTHBHOCTH
KaK I1apaMeTpbl JHEPreTMKH HOHHBIX B3aUMOJEHCTBUI. TeopeTHdeckue M HSMIMPUUYECKUE
MOJIXO/IbI K pacueTy Ko puuneHToB akTHBHOCTH. Y paBHeHHe Jlebas-Xrokkerns, JaBuc.
dnekmponpoeoonocmup

PaBHOBeCHBIE U HEPAaBHOBECHBIE COCTOSIHHSI PACTBOPOB 3JIEKTPOIMTOB, UX KPUTEPUU. VY JelIbHAs
M DKBUBAJCHTHAas  DJIEKTPONPOBOJHOCTH  PACTBOPOB  DJIEKTPOJUTOB,  3aBUCHUMOCTH
OT TeMIepaTypbl, KOHLEHTpauuu, naasiaeHus. O¢dexkr Buna. IlpaBuno I[lucapikeBckoro-
Banbnena. Teopus snextponpoBogHoctu Jlebast — Xrokkens - Onzarepa. [loaBuxHOCTH, yncia
nepeHoca. “AHoManbHbIE” TOJBHKHOCTU M 3JEKTPONPOBOAHOCTH. U(Py3roHHBIE sBIEHUS,
g dy3noHHbIi notenman. Konaykromerpus.

Pasnogecnvie anekmpoxumuueckue cucmembl

OJC n noreHumanel 3nekTponoB. CoryameHue O 3HaKaX, BOJOPOAHAs IIKaja. MexaHU3M
obpazoBanus DJ[C. D/IC kak cymma CKauyKOB MOTEHIIMAIOB. DJIEKTPOXUMUUYECKUN TOTEHIIHUAT,
BHYTPEHHUM TnoTeHUMal [‘anpBaHW, BHELIHHI norennman Boapra. Pabora BwIXona,
MOBEPXHOCTHBIM IMOTEHIIMAJ, KOHTAKTHBI MOTEHIMal. 3aBUCUMOCTb NOTeHuuaioB oT pH

u KOMIIJIEKCOOOpa30BaHuUsI. KomOunmnpoBanue IIOTEHIUATIOB. dyHIaMEeHTAIIbHOE
TEPMOJIMHAMHUYECKOE COOTHOILEHHUE U1 OOpaTUMOIO raJbBaHUYECKOIO 2JIEMEHTA. YpaBHEHHE
HepHncra.

Ilomenyuomempusn

Knaccugukaius moTeHIMOMETPUYECKUX METOAO0B. Tumbl 31ekTponoB: 1 um 2 pona, Red-Ox,
ra3oBble amanbramubie. [lonydeHrne TepMOIMHAMUYECKUX JAHHBIX U3 MOTEHIIMJIOMETPUYECKUX
n3MepeHuil. IloTeHnMoMeTpUYeCKOE TUTPOBAHUE, €r0 Pa3HPBUAHOCTH. MeTOapl M3MEpEeHUs
OJIC. IloreHIMOMETpUS B HEBOJIHBIX CpeAax.

eouinon 3nexkmpuueckuii cnoii. Honomempusn

Tepmonunamuka u crpoenne [IIC. Ilpuponma JIDC, mepexon u aacopOIus HMOHOB, BIUSHUE
NOJIIPHBIX MoJIeKYN. XapakTtepucTuku JIOC: emMKoCcTb, MOTEHIMAl, 3apal, TOJIKHA. Teopus
I'enpmronsia. Teopus auddysuonnoro cios ['yu-Uenmena. Ancop6buronnas teopust HltepHa.
OcHoBHOe ypaBHeHue [JIOC. DIEKTPOKMHETHUYECKUH JA3€Ta-MOTEHIHMAN. JIEKTPOOCMOC,
ANIeKTpodope3, MOTEHIUANIBI TEYEHHS U ceUMeHTannu. MemOpaHHble TOTEHIIUAbI.
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CrexnstHHBIN  snmekTpon. pH-mertpus, ee ocoOeHHOCTH. VOHCENEeKTHUBHBIE —DJIEKTPOJBI.
DIeKTPOKAMWIISIpHBIC sBICHUS. HyneBbie TOUkH MeTallIoB. AOCOTIOTHBIN TOTSHITHAT.
Inekmpoxumuueckan KuHemuKa
Tox u omwmueckas mnossgpusanud. [lepenanpsbxenue. KoHIEHTpanMoOHHAs NOJSApU3ALUA:
T Py3noOHHAS M XMMUYECKas. AKTUBALMOHHAS MOJIIPU3ALIUA: SJCKTPOXUMHUECKas U (a3oBasl.
VYpauenue Tadens.
Honapozpagusa
XapakTEepUCTUKH  BOJBTAMIIEPHBIX KpHUBBIX. KOHIEHCATOpHBII W OCTATOYHBIM  TOKH.
Murpauvonsabii u  nud¢y3noHHslii  Toku. IIpenenpHbiii  TOk. DOHOBBIE AJIEKTPOIMTHI.
VpaBHenue WMibkoBuya. MakcuMyMbl Ha HOJIApOrpauUyecKux BOJHAX, HUX IOAaBIICHUE.
Kartanutnueckue BomHbl. OCOOCHHOCTHU AJIEKTPOJIOB, IPUMEHSEMBIX B NOJsiporpaduu (pTyTHBIE,
amanberamusle, T1Bepable). KomiuiekcooOpa3oBanue B nossporpaguu. BoccraHoBneHue
KOMIUICKCHBIX HOHOB Ha 3jekTponax. [lomsporpaduueckue crnekTppl. DPyHKINUU (HOHOBBIX
a5eKkTpoauToB. [lonsporpadus OpraHMYECKUX COECIUHEHUH, CBSI3b CTPOEHUS OPraHUYECKUX
BEIIECTB C HMX MOJsIporpaduuecKkuM moBefeHneM. lcronb30BaHne HEOOpaTHMBIX peaKIuit
B nossgporpaduu. OCHOBHBIE MPHUHLHUIBI Moisgporpaduyeckoro axanuza. lcnoab3zoBaHue
BEJIMYMH MPEICNIbHbIX TOKOB JJIsi ONpElNEJeHUs] KOHLEHTpauuid. MeTonapl onpeaeneHus
KOHIIEHTpauuil.  AMmaibraMHas M IUJIGHOYHas  mossiporpadus € HaKOIUIEHHEM.
Ocmwmiorpadgudueckass — moisiporpadus, €€  OCOOCHHOCTH ©  O0JIACTH  IPUMCHCHUS.
YyBCTBUTENBHOCTh U TOYHOCTb PA3JIUYHBIX BHJIOB MOJIIPOrpahuuecKoro aHajin3a.
Amnepomempusn
AMIIEpOMETPUYECKOE  TUTPOBAHME,  MCIOJIB30BAHME  PANIMYHBIX  TUIOB  peakUuid
(komruiekcooOpazoBanme, ocaxaeHue, Red-Ox). duddepeHnnanpsHOoe aMIepoOMETPUUYECKOES
TUTPOBAHNE U TUTPOBAHUE C ABYMS MHIMKATOPHBIMU MIEKTPOJAMH.
Hepasnogecnuie 31ekmpoonsvle npoyeccol
[Tpu3Haky HEPABHOBECHBIX NIEKTPOXUMHUYECKUX CUCTEM. 3aKOHbI Dapazes. DIEKTPOOCaKICHUE
Xpomartorpaguyeckue MeTobl AHAIU3A
OcHnogHbie nonamua u mepmunvl xpomamozpaguu. Kauecmeennwlii u KoauuecmeeHHbll
Xpomamozpaguueckuii ananu3
TepMoauHaMu4yeckue W KUHETUYECKHE acleKTbl PaBHOBECHOW Xpomarorpaduu, OCHOBHOE
ypaBHeHHe. CriocoObl IpOBEAeHMs XpoMaTorpaguueckoro ananusa. Bug xpomarorpapuieckux
KPUBBIX, HCIOJB30BaHUE HMX JJI KAaueCTBEHHOIO M KOJMYECTBEHHOro aHanmusa. Kpurepuu
yAEpKUBaHUS,  YHUCIO M CTENeHb  yAepKuBaHusA.  OCHOBHBIE  XapaKTEPUCTUKU
Xpomarorpaduyeckoro nuKa: BbICOTa, IIUPUHA, MOJYIIUPUHA, Moaas. Kputepuit paznenenus.
Koadpounuent cenektuBHocTH. CriocoObl MACHTU(UKAIMM U KOJIMYECTBEHHOTO OINpeAeNeHUs
KOMIIOHEHTOB.
Onmumusayuu ycnoeuii Xxpomamozpaguuecko2o pazoenenus
Bb10op onTHManIbHBIX YCIOBUHM KCIIEPUMEHTa B a/ICOPOLIMOHHON Xxpomarorpaduu, TpeboBaHus
K ajzicopOeHTaM, pacTBOPUTENIO, ra3y-HOCUTEN0. TUIbl aacopOEHTOB, UX OCHOBHBIE CBOWCTBA.
MonekynsipHble  cuTa. TOHKOCIOMHBIM M  KOJOHOYHBIM  BapHaHThl  aACOPOLMOHHON
xpomaTorpaduu. MeTo sl pacuera XpoMaTorpamm.
4. Komnerennuu, gopmupyembie B pe3yJbTaTe 0CBOCHHUS AU CUHUIIIMHBI:
o BJIQJICHHE HAaBBIKAMU XHMMHUYECKOTO JKCIIEPUMEHTa, OCHOBHBIMH CHHTETHYECKHUMHU
U QHAJIUTUYECKUMH METOJAMM IIOJIyY€HHS W UCCIIEOBAHMSI XUMHUYECKHX BELIECTB H
peakuuii (OITK-2);

. 3HaHHWE HOPM TEXHUKU O€30MacCHOCTH W YMEHHEM pealn30BaTh HMX B JIaOOpaTOPHBIX
u TexHonornyeckux ycnopusx (OITK-6);

. CIIOCOOHOCTH BBITONIHATH CTaHAAPTHBIE OIIepanuy 1Mo npeanaraeMeiM Metoaukam (ITK-1);

. BJaJieHne 0a30BbIMH HaBBIKAMU HCIIOJIb30BaHUS COBPEMEHHOH ammapaTypsl MpH
NPOBEJICHUH Hay4HBIX uccnenoanuii (I1K-2).

. BJIaZICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XuMudeckux noustuii (I1K-3).
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5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT JOJIKEeH

3Hamb:
° MECTO aHAIUTUYCCKOM XMMHUH B CHCTEME HAYK;

L] OCHOBHBEBIC TeOpeTquCKHe ITOJIOKCHUS U ITOHATUSA aHaHHTH‘ICCKOﬁ XUMHUU,

° CYIIECTBO PEAKIIUi U MPOIIECCOB, HCIIOIB3yEMbIX B aHATUTHUECKON XUMUHY;

[ ] HpI/IHI_[I/IHBI nu 06HaCTI/I HCIIOJIb30BAaHUSI OCHOBHBIX MECTOA0OB XMMHWYCCKOTI'O aHAJIN3a,
ymembs:

° HPUMEHSTh OCHOBHBIC ITOJIOXKCHHSI M TTOHITHS aHAJTUTHYSCKON XUMUHU;

° YCTaHABIIMBATh COOTBETCTBUE MEK/Y ITPU3HAKAMHU U UX ONPECIICHUSIMH;

° pelaTh pacyeTHBIC 3a/1a4H;

6/1a0embn:

° METOJI0JIOTHEH BEIOOpA METOJIOB aHAJIN3a;

° HABBIKAMH MX IPHUMCHCHUS;

. METPOJIOTHYECCKUMH OCHOBAMH aHAJIH3a.

6. O01mast TpPyA0eMKOCTh JUCIHUIIJIMHBI:

15 3auernbix enunui (540 gaca).

7. ®opMa KOHTPOJIA:

[Tpomexyrounas arrectanus — 3a4et (3 cem.), qudepeHIIMPOBAHHBIN 3a4eT (KypcoBas
pa6ora) (5 cem.), ax3amensI (4, 5 cem.).

OpraﬂnquKaﬂ XUMUA

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

Juctumummaa «Opranuveckas XMMUs» BXOJIUT B 0a30Byr0 dacTh O1oka b1 «/luciummmHbt
(Momynu)» Kak obs3aTenpHas qucuumiuHa b1.6.7.

2. llesin ocBoeHMsI JUCUMILIMHBI:

o dopmMHupoBaHHE Yy CTYACHTOB XMMHUYECKOIO MHPOBO33DEHHUsS, OBIAJECHUE HUMHU
TEOPETUYECKMMH OCHOBAMH OPraHUYECKON XUMHUU;

o O3HAKOMJICHHE C BaXHEMIIMMHU KjaccaMM M THUIIAMH OpPraHMYECKHUX BEIIECTB, HX
CBOICTBaMM U 00JIACTSIMU PUMEHEHUS;

o nproOpeTeHne HaBbIKOB PA0OThI C OPraHMUECKUMU BEIIECTBAMHU.
3. Kparkoe coaep:kanue JUCHUTIIAHBI

Beenenue

[IpenMeT opraHMYecKOM XMMHM M OCHOBHBIE J3Talbl €€ pa3BUTHSA. OCHOBHBIE MCTOYHHMKHU
OpraHMYecKoro chipbsi. Kparkue cBeeHus 0 METOAax BbIAEICHUS, OYUCTKU M MIAECHTU(UKALNN
OpraHu4eckux coenuHeHud. IIpencraBieHue o paaukagax ¥ (QYHKIUMOHAIBHBIX TpyHMax.
I'omonormyeckne psapl. DOpPMHUPOBAHME W OCHOBHBIE IIOJIOKEHUS TEOPUM CTPOCHUSA
OpPraHMYECKHUX COEIUHEHMI. BaJleHTHOCTH aTOMOB B OpPraHMYECKHUX MOJIEKYJaX, MPOCTHIE U
KpaTHble cBA3U. CTpyKTypHBIE (POPMYJIBI KaK CPEICTBO OTOOPa)KEHUS CTPOEHUSI OPraHMYeCKUX
coequHeHnil. CTpyKTypHas H30MEpUs U €€ OCHOBHbBIE paszHoBuAHocTu. IlonsTne o
IIPOCTPAHCTBEHHOW HW30MEpUHU. 3HAYEHHE TEOPUM CTPOCHMUS Ui Pa3BUTUS OPraHUYECKOTO
CHUHTE3a. JJIEKTPOHHBIE IIPEJCTaBICHHUS B OpraHnyeckod xumuu. KadecTBeHHas KapTuHa
KBaHTOBO-MEXaHWUYECKOTO0 ONMCAHUS XUMUYECKOM CBSI3M C MOMOIIBIO METOJA MOJIEKYJSPHBIX
opoutaneit (MO) kak nuHeHHBIX KOMOUWHaNUK aToMHBIX opOutaneit (AO). IlpencraBnenue o
pacrpeieieHud 3JeKTPOHHOM TIUIOTHOCTH B MOJIEKyJie, croco0ax ero Hu300pakeHus u
AIIEKTPOHHBIX AP PEKTax aTOMOB U MHOTOATOMHBIX TPYIII.

Texnuka Oe3omacHocTH B Jjaboparopuu. MeTOAbl OYMCTKM M BBIJEIEHUS OpPraHUYECKHUX
coequnenuil. [IpaBuna pabotsl u Th B maboparopusix opranuyeckoro cuHte3a. Paborta co
CIIPAaBOYHOMN JIUTEPATYPOU MO opraHudeckor xumuu. OOIre mpruemMsl padoThl B OPraHUYECKOM
IIPAKTUKYME.

Yraesoaopoasl
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Ankanwl

l'omonornyeckuii psl, HOMEHKIATypa W H30MEpHUs, alKWIbHbIE paaukanbel. [Ipupoansie
UCTOYHUKU TapaguHoB. OCHOBHBIE CIIOCOOBI MONy4YeHHs. [IpOMBINUIEHHBIH CHHTE3 aJKaHOB.
DJIEKTPOHHOE CTPOCHHME HACBIIICHHBIX YIJIEBOJOPOAOB: KAaueCTBEHHAas KapTHHA OIMCAHUs
MeTaHa B paMkax MeTtoga MO, BO3MOXHOCTb €ro 3aMEHbl MPEACTABICHUSAMU 00 Sps-
rubpuauzaun AO  yraepoaga u  (GOpPMHUPOBAHME JIOKAJTM30BAHHBIX JBYXLEHTPOBBIX MO,
COOTBETCTBYIOILUX HUHAUBUAYaIbHbIM CBA3siM C—H. JInuHbl CcBA3€il M BaJCHTHBIE YIJIBL
[IpocTpaHcTBEHHOE CTpOEHHE alKaHOB. BpamatenbHas wu3oMmepus, KoHQOpMaIHs U HUX
OTHOCUTENIbHBIE PHepruu. Pusndeckue CBOWCTBA MapaduHOB W MX 3aBUCHUMOCTH OT JUIMHBI U
CTENEHU PA3BETBJICHHOCTU YIJIEPOJHOW Ienu. XHWMHMUYECKHE CBOWCTBA aJKaHOB KaK OCHOBA
METOZOB  MEpepadOTKH  YIIEPOIHOTO  ChIphs. TepMHuUECKHME TPEBpAlICHHUS  aJKAHOB,
TOMOJIMTUYECKUN TUN pa3pbiBa cBsa3eil. CBOOOJHBIE paJMKallbl, UX 3JEKTPOHHOE CTPOEHUE U
OTHOCUTEINIbHASI CTa0MIIBHOCTh, MPEBPAIICHNE CBOOOIHBIX PAaIUKAIOB B YCIOBUSAX TEPMOJIM3A.
Karanmutuueckne mnpeBpamieHUss a@JIKaHOB, TIETEPOJUTUYECKUM THIl  pa3pblBa  CBS3EH,
KapOOKaTHOHBI, X JJIEKTPOHHOE CTPOCHHWE M TpeBpamieHus. LlenHsie cBOOOIHOpaAUKAIBLHBIE
peaklMM aJKaHOB U UX TEXHHUUYECKOe 3HaueHue. OCHOBHBIE MYTH MCIIOJIb30BAHUS HACBIIEHHBIX
YTJIEBOJOPOIOB.

Huknoankanwt

Knaccupukanms u  HOMmeHkinarypa. (OOpa3oBaHHe IIMKIOB B XOJE  TEPMHUYCCKUX
U KaTaJIMTUYECKUX MPEBPALIECHUN anKaHOB. CUHTETUUYECKHE METO/bI IOCTPOCHUS HACBIIIEHHBIX
nuKiIoB. OTHOCHTENbHAs YCTOMYMBOCT M €€ IMPOSBICHUS B XUMHUYECKHX IPEBPAILEHUAX
nukioankanoB. Crienndrka XUMAYECKUX CBOMCTB HUKiIONponaHa. CTepeoXuMUUeCKUi aHaIu3
NPUYHH PA3IUYHON yCTOMYMBOCTH HUKIOB. KoH(opMariy muKiIorekcana u e€ro nmponu3BOAHBIX.
I'eomerpuueckas uzomepus. [IpeacraBieHus 0 NOJUUUKIMYECKUX HACBIIIEHHBIX YTIE€BOAOPOAAX
U TIOJIM3IpaHax.

Ankenwl

['omonoruyeckue psiabl, HOMEHKJIATypa, uzomepusi. CrnocoObl 0Opa3oBaHUs IBOWHOW CBSI3H.
Onucanue 3J€KTPOHHOIO CTPOECHMS AJIKEHOB B TEPMMHAX JIOKAJIM30BaHHBIX 6- U m-MO Ha
OCHOBE TIPEJICTaBIICHUS 00 sz-m6pn)11/13aunn atoma yriepona. OTCyTCTBHE CBOOOJIHOTO
BpAlllCHUsI OTHOCUTEJIBHO JIBOMHOM CBSI3W KaK NPUYMHA I€OMETPUYECKONM H30MEPUU B PAAY
anKeHoB. (Du3nYeCKHMe CBOWCTBA M CHEKTPAJIbHBIE XAPAKTEPUCTHKU aJKEHOB. XUMHUYECKHE
CBOWCTBA aJKEHOB. Peakinuu 31neKTpOHIBHOTO MPUCOECAMHEHUS KHCIOT, rajJoreHBOJOPOJIOB,
BOJIbI, TaJIOTEHOB, rajloreHaIKWIOB. OpUeHTalus B peaklUsaX MPUCOECIUHEHUSI IIEKTPOPHUIBHBIX
areHToB (mpaBWj0 MapKOBHHMKOBA) M €€ WHTEpHpUTAIMs HAa OCHOBE IPEJCTaBICHUHA O
MEXaHU3ME PEaKUU U OTHOCUTEIbHON CTaOMIIBHOCTH M30MEPHBIX KapOkaTHoHOB. IlepekucHblit
3pdexT u obpallleHue OpPHEHTALMM HPUCOEIMHEHUS OpPOMHCTOrO BOJIOpPOJA KaK pe3yJbTar
U3MEHEHUs MEeXaHu3Ma peakuuu. Peakuuu paauvKalbHOTO NpucoeAuHEHUs. OKHUCIUTENbHbIE
npeBpamieHuss  oJe(QUHOB:  SMOKCHIMPOBAHUE,  TUAPOKCHIMPOBAHHME,  OKHUCIUTEIBHOE
paciienjeHre Mo JBOMHONW CBSI3U, MPUCOEIWHEHHE O030HAa U Pa3JIOKEHHUE O30HUIIOB.
Koopnunanus onepuHOB ¢ NepexoAHbIMH MeETallslaMHM, KauyeCTBEHHbIE NPEJCTABICHUS B
TepMuHax Teopud MO U pojib B KaTAIUTUYECKUX IMpeBpalleHUsX oyieUHOB (TUApUPOBAHUE,
U30MepHU3alMsi, OKCOCHHTE3, OKHCIIeHHe, MeTrare3uc). [lomumepusamusi alkeHOB, ee
Pa3HOBUAHOCTH KaK IMPOSBIIEHUE OCHOBHBIX THIIOB MpeBpauieHuil oneduHoB. Tenomepusanus.
OneduHbl 1 UX TPOU3BOJHBIE KAK OCHOBHOE ChIphE B MPOM3BOJCTBE MOJIMMEPHBIX MaTEpPHUaJIOB.
Peakunu ankeHoB, MpOTEKalOLIUE ¢ COXPAaHEHUEM JIBOMHOM CBS3U: aJUTHIJIBHOE TaJOUIUPOBaHUE,
OKHUCJICHHE, OKHCIUTEJIbHBIA aMMOHOJIM3. AJUIMIbHAs T-2JIEKTPOHHAs CcHCTeMa, P, T-
COTIPSKEHHE U ero KayeCTBEHHOE OlKcaHue B TepMuHax teopuu MO.

Ankaduenwt

Knaccudukanms, HomeHkinatypa u uzomepusi. Baxxneitmmue 1,3-nuens! 1 cnoco0a uxX MogydeHus,
JETUIPUPOBAHUE, NETUAPOXIOPUPOBaHUE, AeruapaTtanys. [lonyyenre nUBUHWIA U3 3TUIOBOTO
cnupTa. OJIEKTPOHHOE CTPOEHHUE: COMNpSIKEHUE KpaTHBIX CBsA3ell (M, m-CompshKEHHeE),
IPECTaBICHUS O JIeNOKAIN30BaHHBIX T-MO compsbkeHHBIX TueHoB. Onucanue OyraaueHa-1,3 B
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TEPMHMHAX IPEEIbHBIX CTPYKTYP, KAUECTBEHHBIE KPUTEPUHN OLIEHKH UX OTHOCUTEJILHOT'O BKJIa/a.
XUMHUYECKUE CBOMCTBA CONPSKCHHBIX JMEHOB: TUIPUPOBAHHME U €ro DSHEpreThka Kak
IPOSIBJIEHUE CONPSDKEHHBIX KPATHBIX CBS3€H, BOCCTAHOBJICHHWE IIEJIOYHBIMM METAJlJIaMH B
IPUCYTCTBUM HCTOYHUKOB IPOTOHOB, 3JIEKTPOPHIBHOE IPHCOCAUHEHHE TaJOr€HOB U
raJIOTEHOBOJIOPOZIOB M OPHEHTALlUg B JTHX pEAKUMSIX B YCIOBUSAX KHHETUYECKOTO U
TEPMOJIMHAMUUYECKOTO KOHTpoJsi. IlpucoennHeHue nByokucH cepbl. JIMEHOBBIH CHUHTE3,
pa3pellieHHble W 3alpellleHHble 110 CHUMMETPUM  pEeakUuu  LHUKJIONPHCOEAUHEHUS.
[{uknoonuromepusanys. PasHOBUIHOCTM JIMHEHHON mOJUMMEpHU3alMM M €€ TEeXHUYECKoe
3HadyeHue. lIpuponHBli M CHUHTETUYECKHMH KaydyK, BYJKaHM3aUMs Kaydyka. KymylleHsbI:
HOJy4eHUE, OHJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE KYMYJEHOB, WX XHMHYECKHE
CBOMCTBA.

Anxunol

Nzomepust 1 HOMeHKIaTypa. CriocoOsl 00pa3oBaHus TPOWHOM CBSI3U, OCHOBAHHBIC HA PEAKITUSIX
neruaporanouupoBanust. KapOaaHblil 1 mUpoIUTHYECKUI METOIbI ITosTydeHus aneTuieHa. MO-
OTMCAHNUE TPOWHOM CBSI3W HA OCHOBE IpeJcTaBiIeHUs 00 Sp-rudpuausanuu AO aToMa yriiepoaa
(kauecTBeHHas KapTuHa). PU3nMUecKUe CBOMCTBA U OCHOBHBIE CIIEKTpaJIbHbIE XapaKTEPUCTHUKU
AIKUHOB. XUMHYECKHE CBOMCTBA AJIKMHOB: KaTaJUTHUYECKOE TUAPUPOBAHKE, BOCCTAHOBIIECHUE
HaTpUeM B JKUAKOM amMMmuake, rujaparauus (peakuus KyuepoBa), mpucoeIuHEHHE CIHPTOB,
KapOOHOBBIX KHCIIOT, TJIOT€HBOJOPOJIOB, IIMAHUCTOTO BOJOPOJA M CHHTETUYECKOE 3HAUYCHUE
9TUX peakuuid. OKCOCHHTE3 Ha OCHOBE alKMHOB. HykieoduiabHOe mpucoeIuHEeHHe K TPOHHOM
CBA3M M 3HAYEHHME D3THUX pEaKLIMH [ CUHTE3a BHUHUIIOBBIX NPOM3BOAHBIX. IIpeBpaieHue
alleTUiIeHa B BUHWIALETUIICH, PEaKIIUU IPUCOEIMHEHUS K TPOMHOM CBSI3U BUHMJIALIETUIIEHA U UX
CHHTETHYECKOe 3HaueHHWe. Llukimoonuromepusamusi aJKWHOB, QJKHHBI Kak JUCHOQWIIBL.
OxucnuTenbHble TNpeBpalleHuss alkUHOB. KHCIOTHBIE CBOWMCTBA alKMHOB-1, aleTHIICHUBI,
UCIIOJIb30BaHUE KHCIOTHBIX CBOWMCTB QJKMHOB M pEaKIMH alleTUJIECHUI0B JUIsl CHUHTE3a
COEMHEHUH, coJlepKallluX TPOHHYIO CBSI3b.

Apomamuueckue y2neeo0opoovt

beH3on wu ero romonoru, uU30MEpHUsA, HOMEHKIATypa. VICTOUHMKM apoMaTH4ECKHX
yriaeBoopoaoB. [IpotuBopeune mexay GopMalbHON HEHACHIILIEHHOCThIO OEH30JbHOTO KOJIbLIA
U XMMHYECKMMM CBOMCTBaMH OeH305la (OTHOCUTENbHAs YCTOMYMBOCTh K OKHCIIEHHIO,
CKJIOHHOCTh K pEakIMsM 3aMelleHus, JHepreruka peakuuid oOpa3oBaHus OeH301a, €ro
THJIpUPOBaHUs U OKucieHus). n-MO opOutanu OeH3osia, NOHATHE APOMATUYHOCTH, MPABUIIO
Xrwokkens. HeOenzouanole apomaruueckue cuctembl. dusnueckue CBONCTBA M OCHOBHbBIE
CHEKTpPAJIbHbIE XapaKTepUCTUKU O€H30Jla M €ero TroMoJIoroB. Peaknuu apoMaTHYECKOro
ANIEKTPOPUIBHOTO 3aMelleHusl. 3HAU€HUE PEaKIUil IEKTPOPHIBHOTO 3aMELIEHUSI KaK OCHOBBI
METO/I0B NIepepadOTKU apOMaTUYECKUX YIIIEBOJIOPOJIOB, UX MEXaHU3M, BIMSHUE 3aMECTUTENEH B
OEH30JIbHOM KOJIbLIE HA H30MEpHBIM COCTaB MPOAYKTOB M CKOPOCTh peEakiuu. Peaxnuu
paluKalbHOTO 3aMelleHHss M TpHcOoeAuHeHHA. ANKWIOeH301bl. CrnocoObl  MOJyYeHHs.
XuMuyeckue cBoiicTBa. Peakuuu 31eKTpoMIbHOIO 3aMellleHuss B OEH30JbHOM KOJIbLE U
0COOEHHOCTH OpHEHTAllMM B 3TUX peakuusax. [IpoToHHpOBaHME MOJIMAIKUIOEH30JIOB,
obOpa3zoBaHue CTAOMITBHBIX ApPCHOHHMEBBIX HOHOB. Je3ankmnpoBaHue,
JUCTIPOTIOPIIMOHUPOBAHKE, U30MEpU3alUs aJKWIOCH30J10B. Peakiinu pajnkaabHOro 3aMelieHus
B OOKOBOM 1lenu, OeH3WiIbHAs T-3JEKTpOHHas cuctema. OKHCIUTENbHbIE TpeBpalleHus,
QIKUIOCH30JI0B, PEaKIMU JETHIPUPOBAHUS U MX MPOMBIIIICHHOE 3HAUYEHUE Ul TOJTyYeHHS
CTHpOJIa U AUBUHWIOEH30J1a, MOJIMMEPU3ALIHs U COTIOJIMMEPU3als TUX COeIMHEHUH, OCHOBHbBIE
MYTH MCIIOJIb30BAaHMS TOJTUMEPOB Ha UX OcHOBe. PeHumnaneruieH. Judenun- u tpudennnmera,
UX TOJyYeHHE U CBOMCTBA. KHUCIIOTHBIE CBOMCTBa YriieBOIOpoaoB, mkana C—H-kucimotHOCTH,
KapOaHMOHBI M (aKTOPBI, ONPENENAIONUE UX OTHOCUTEIbHYIO CTaOUIBHOCTD. JueHun Tansl,
cTwibOeH, TonaH. Judenunn, cnocodbl ero nonydeHus, crpoenue. IlpeacraBnenus o BIUSHUU
3aMeCTHTENed Ha JIETKOCTh B3aMMHOTO BpAIllEHHs W CTENEeHb KOIUIAHAPHOCTH OEH30JIbHBIX
KoJell. 3aBUCHMOCTb COTPSDKEHHS] MEXAY HX T-3JEKTPOHHBIMH CHUCTEMAaMHU OT CTENEHU
KOIUIAHAPHOCTH M €€ TMpPOSBICHUS B DJICKTPOHHBIX CIEKTpax MPOM3BOJAHBIX JAU(eHnIa.
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ApoMaTuYHOCTh Au(EeHHUIa, PEaKIuu SIEeKTPOGUIBLHOTO 3aMEIIEHUs, OPHEHTAllus B JTHX
peaknusaX W BIWSHHE Ha Hee 3amecturened. HadranwH, ero wucrounuku. M3zomepus wu
HOMEHKJIaTypa TNPOU3BOAHBIX HA(TaJMHA, €ro 3JIEKTPOHHOE CTPOECHHE W apOMAaTUYHOCTb.
XUMHYECKUE CBOWMCTBAa MPOU3BOJHBIX HadTaivHa. Peakuuu 31eKTpoPHUIBHOTO 3aMEIICHHUS,
(akTOpbI, BIUSIOIIAE HA OPUEHTAIMIO B ATUX PEAKIUAX, X TEXHUYECKOE 3HAYCHUE JIJIsi CHHTE3a
MPOU3BOJIHBIX HadTanuHa. AHTpaueH. M3oMmepuss W HOMEHKJIATypa MNpou3BOAHBIX. CHHTE3
aHTpalleHa M3 COCJMHEHUH OCH30JBHOTO psifa. DIEKTPOHHOE CTPOCHHE M apOMAaTHYHOCTb.
Peakuuu runpupoBaHus, OKUCICHHS, OJJIEKTPOPUIBHOIO TNPUCOCAUHEHUS U 3aMEeIleHUs.
dorookucienue u (Qporoaumepusanus. AHTpaleH B JAWEHOBOM cuHTe3e. DenaHTtparieH.
N3omMeprs 1 HOMEHKIIaTypa IPOU3BOAHBIX. DJIEKTPOHHOE CTPOECHHUE M apOMATUYHOCTh. Peaknuun
TUAPUPOBAHUS, OKHUCIICHUS, ICKTPOPUILHOTO TPHUCOSAUHEHUs W 3aMerieHus. Onrtudeckas
M30MEpHUsl OPraHUYECKUX COEAMHEHUN. XUPATBHOCTh MOJIEKYJ U €€ MPOSBICHHUE B ONTUYECKON
AKTUBHOCTH COCIUHCHHH. ACHMMETpHUYECKHU aroMm yriepona. IIpoekumoHHBIE (GOPMYIIHL
Onantuomepsl U panemarbl. Koudurypanuonnsie  psapl.  CoeauHeHHs C  ABYMS
ACHMMETPUYECKIMH aTOMaMH YTIIEpo/ia, IUaCTePEOMEPBI, SPUTPO- U TPeo-(PhOopMBbI, Me30-(hopma.
CBsi3b MEXAY YHCIOM aCMMMETPUYECKUX aTOMOB YIJEpoJa C YHUCIOM CTEPEOU30MEPOB.
[Mpunmuner  pasnenenus: paunemaroB. OOpamenue koHpurypamuun U panemmsanus. Cs3b
MEXaHu3Ma pPEAKUMU C ONTHUYECKOM H30Mepuel MpPOAYKTOB Ha NPUMEPE peakiui
MIPUCOCIUHEHHUS 110 TBOMHOM cBsi3u. [lonstue 06 acummerpuueckom cunrese. [IpeacraBieHus
00 ONTUYECKOI1 HU30MEPUH COEAMHEHUMN, HE COIePIKAIUX ACHMMETPHUECKOT0 aToMa yIriiepo/a.
T'anozenonpouseoonuie y2neeo000pooos

Knaccudukanus. MoHoranoreHnpou3BogHble anu(aTHUeCKUX yrJIeBOAOPOA0OB, UX H30MEpHUs U
HoMeHnkiarypa. CrnocoObr oOpasoBanus cBssu C—Hal. KauecTBeHHOE omucaHue 3IEKTPOHHON
npuponsl cBsi3u C—Hal Ha ocHOBe mpencraBieHHss O xapakTepe JOKaIW30BaHHBIX G-MO,
o0pa3yeMbIX aTOMaMH C Pa3HOM 3JeKTpooTpuiiareabHOCThiO. [TomsapHocts cBsism C—Hal u ee
3aBUCUMOCTh OT MPHUPOJBI aTOMa TaJlOreéHa. XUMHUYECKHE CBONCTBA MOHOIAJIOI€HAJIKAHOB!
HYKJICO(DMITBHOE 3aMEIICHNE aTOMOB TaJIOTEHOB M JIETHUAPOTAIOTEHUPOBAaHUE, OOIIME YepThl U
pasnnyMs B MEXaHuU3Me 3THX peakuuid, peakuuu tuna Sylu E1, SN2 u E2, ucnonb3oBanue
SIBJICHUSI XUPAJTBHOCTH B HM3YUYCHHM MEXaHW3Ma peakiuil anudaThuyecKoro HyKIJIeO(UILHOTO
3aMelleHusl. BiusHue CTPyKTyphbl TalloT€HaJKuia, MNPUPOAbl Hykieodunaa (OCHOBaHMS) U
pacTBOpUTEINS Ha COOTHOLIEHHE Pa3JIMYHBIX HANpPaBIE€HUI B3aHMMOJCHCTBUS TaJIOT€HAIKUIOB C
HykieopuiaMu (OCHOBAaHUSIMH) U y4€T ITUX 3aKOHOMEPHOCTEH B MJIaHHUPOBAHUHM CHUHTE3A.
OO0pa3oBaHre KOMIUIEKCOB TaJIOT€HAJKUIOB ¢ KHUciIoTaMM JIplonca Kak crnoco0 yBEJIWYEHHS
HYKJICOUIHHON MOABMYKHOCTH aTOMOB TJIOTEHOB B PEAKIMIX alKUIUPOBAHUS HEHACBIIIEHHBIX
U apOMaTHUYECKUX YIJIEBOJOPOJI0OB. BoccTaHOBIEHNE TalOr€HANKUIOB U UX B3aUMOJIEHCTBUE C
Metauiami. COeIUHEHUs C TOBBIIIEHHOW NOABM)XHOCTBIO aTOMa rajoreHa. AJwi- u
OCH3WITANIOTEHUIBI, CIIOCOOBI MX TOJYyYeHHUS M OCOOCHHOCTH XUMHUYECKHX CBOMCTB. [u- u
TPUPEHIITXIIOPMETAHBI. CrabunbHble  CBOOOAHBIE  paJMKaNIbl W KapOOKATHOHBI.
[TonuranoreHNnpon3BOHBIE MPOCTEHIINX YTIIeBOa0poA0B. CriocoObl monmyuenus. KomOunarms
peakluMil rajJoreHUpOBaHUs AJIKAHOB, NPUCOCIUHEHUS] TaJOr€HOB K HEHACHIIICHHBIM
COCTMHEHUSM U JIETHAPOTATIONJINPOBAHUS KaK OOIIMI MOIX0 K CHHTE3Y MOJUTATOTeHAITKAHOB
Ha MpUMepe NpPOU3BOAHBIX 3TaHa. [lonmydeHHME TeMUHANBHBIX JUTAIOTCHIPOU3BOJHBIX U3
KapOOHWIBHBIX COCIUHEHHH W TPUCOSIUHEHUEM IUTATIOKApOCHOB TIO JIBOWHOW CBSI3H.
[Toryuenne mOAUGPTOPIPON3BOAHBIX METaHA U ITaHA, (GPEOHBI. ['eKCaXTOPIMKIOTeKCaH U €ro
IpakTHYeCcKoe 3HadeHue. beHzanmpxyiopuJ U OEH30TPUXJIOPHI, HMX THIPOIU3 Kak IpuUMep
CUHTETUYECKOTO WCIIOJIb30BAHUS MOJINTATIOTEHITPOU3BOAHBIX ANKUJIAPOMATUYECKHUX
yriieBoaopoaoB. CoeAMHEHHSI ¢ MOHWKEHHOW MOJBUKHOCTBIO aTOMa TaJoreHa. XJIOPUCTBIN
BUHUJI U XJIOPOIPEH, CIIOCOOBI UX MONTYYCHHS] U TeXHHUecKoe 3HaueHue. [lomuxiopupoBaHHbIe
npou3BOAHbIC dTWieHa. [lommdTopupoBaHHbIE TPOU3BOAHBIC STHUJICHA W TOJIUMEPHl Ha HX
OCHOBE. ApoMaThyecKue TrajoreHnpon3BoAHble. CrmocoObl TMONyYeHHUs: TaloreHUPOBaHUE
apoMaTHYECKHX YTJIEBOJOPOAOB, IMpeBpalieHue cojeil aua3zoHus. OCOOEHHOCTH MNPOTEKaHUS
peakiuii HyKICO(QHUIBHOTO 3aMENICHHs B apOMAaTUYECKOM SJpe, MPEACTaBICHHs 00 Hux
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MEXaHU3M€, KaTalu3, BIMUSHHUE 3aMecTUTeNed. B3auMmonencTBue C MeTaulaMH: MOJy4eHUE
METAJUIOPTaHUYECKUX COEIMHEHUM, CHUHTE3 aJKUJIAPOMATHYECKUX COCAMHEHUN W JUApUIIOB.
O¢ddekTl aTOMOB TaJOreHOB KaK 3aMECTHTENCH B pPEakUusX AIIEKTPOPHIBHOTO 3aMEICHHS.
Konnencanus xmopoensona ¢ xnopaiem, JJIT. TTonmuxaopnpousBogHsie OeH30Ma: MOTyYeHUE,
OCHOBHBIE NYTH HCHOJb30BaHUA. [lomuxmnoprnpousBoanbie audeHwnia u HadTaluHA, HX
TEXHUYECKOE 3HAYECHUE.

Cnupmeul, ghenonwi

OpnHoaToMHbBIE HachIlleHHBIE cOUpPThL. M3omepus, kinaccuduxaius, HomeHkiatypa. CrnocoObl
00pa3oBaHUsl CIHUPTOBOW THIPOKCHIIBHOW Tpymnmbl. [IpoMBIIIIEHHBIE CIIOCOOBI TONyYeHUs
npocTeimux anupaTH4eckKux CIUPTOB, CIIUPTOB, cofepxaiux oT 7 A0 20 aToMOB yriepoaa, u
LUMKJIOT€KCaHoJIa. DJIEKTPOHHAs Mpupoaa u nossipHocts csizeid C—O u O—H, BonpopoaHas cBs3b,
ec IMpOSBIICHUS B CIEKTPAJIbHBIX XapaKTePUCTHKaX MU (PU3MYECKHX CBOWCTBAaX CIUPTOB.
Xumuyeckue coiictBa. CHHTE3, CBOMCTBA, CHHTETHYECKOE HCIIOIH30BAHUE CIOKHBIX A(UPOB
MUHEpaTbHBIX KUCIOT. Hykneodunbhbie cBoiicTBa cnupToB. OKHCIEHHE U JETHAPUPOBAHUE
CHOUPTOB. AJUTMIOBBI CHHUPT, MNPONAPTWIOBBIA CHUPT, OEH3WIOBBIM cOMpT, [AU- U
TpUpEHUIKApOMHOI, METOAbI CHHTE3a U OCOOEHHOCTH XMMHUYECKHUX CBOWMCTB. MHOroaromMHsbie
cnupThL. [ HKOIH, crTocOObI MX TOTYYEeHUS. DTHICHTINKOIb, MTOJMATHIICHIJINKOIN U UX d(UPHL:
CBOMCTBAa M OCHOBHbIE IyTH HMCHOJIb30BaHus. [InHakonmHOBas meperpynnupoBka. OKucieHue
rukoneil.  1,4-byranauvon. I'munepun. Ilentasputpur. I[lpencraBienuss o  cBoiicTBax
BHUHUJIOBOTO CIHUPTa, KeTo-(heHosbHas TayToMepus. [Ipou3BojHbBIE BHHHMIOBOTO CHHpTa Kak
MOHOMEpPBI. OKCHUIIPOU3BOAHBIE APOMATUYECKUX YIVIEBOAOPOAOB. DEHOI M €ro IOMOJIOTH,
HadTonbel. Homenknatypa. CriocoObl BBeIeHUS THAPOKCUIBLHON IPYIIBI B apOMaTHUECKOE SIPO.
XuMudeckue CBOWCTBa. [IpUYMHBI MOBBIMICHHOW KHCIOTHOCTH ()EHOJOB IO CPAaBHEHUIO C
anudaTuyecKUMU CIOUpPTaMu, BiIUsSHUE 3amectuTeneil. OOpa3zoBaHue (EHONSATOB, MPOCTHIX U
CIIOXHBIX 2PUPOB. PaccMoTpeHne apoMaTHUECKUX OKCUCOCTUHEHHUH C TIO3HIMA KETOCHOJIBHON
TayTOMEpPUU U BIHMSIHUE apOMaTUYHOCTH Ha MOJIO)KEHHE TayTOMEPHOrOo paBHOBecHs. Peakius
Byxopepa, ee TexHHUECKOE 3HaUCHHE. Peakiiuu 3JeKTpOPIILHOTO 3aMEIeHHsI, OCOOCHHOCTH UX
npoTekaHus U mpoBeAeHus. IleperpynnupoBka CHOXHBIX 3(GHUPOB (EHOJOB Kak Crocod
aluuivpoBaHust 1o Kosblly. KonpeHcanusi (eHonoB ¢ KapOOHWIBHBIMH COEIUHEHUSIMHU,
benondopmanbIerugHple  CMOJBI, JIU(EHWION-TIPONaH, OCHOBHBIE IYTH HCIIOJb30BaHUS
3aMelleHHBIX (PEeHOJIOB. Peakiuu 3eKTpopHIbHOTO 3aMeUIeHUs], XapaKkTepHble 17 (EHOJIOB U
(GeHONATOB, KaK apoOMaTHYeCKHX COEJIMHEHHWH C TOBBIIIEHHOW PEaKIMOHHOM CHOCOOHOCTBIO.
I'unpupoBanne u okucinenue ¢eHonoB. CtaOuiabHble (EHOKCHWIbHBIE paJuKalibl, (PEHONbHbIE
CTa0MIIN3aTOpBl TOJIMMEPHBIX MaTepuaioB. [leperpynnupoBKH alKWIOBBIX, AJUIMJIOBBIX U
CIOXHBIX 3(hupoB (eHonoB. MHoroatomHble (eHonbl. [lupokaTeXuH U THAPOXUHOH.
IIpencraBineHuss O TPUPOIHBIX COEAMHEHUSAX — IIPOU3BOJHBIX IHpOKATeXUHA. Pe3opuuH.
OnroportonuH. JUankuioBbie dPUpPHL CIOCOOBI MOMYYEHUs, B3aUMOJCHCTBHUE C MPOTOHHBIMU
KHCJIOTaMU U KucioTamu JIptouca, pacuiensienue, okucienue. L{ukmmueckue npoctbie 3QpUpHL.
0-OKMCH: TIOJIy4eHHME, W30MEpHU3alus, B3aUMOACUCTBHE C TaJOr€HBOAOPOJAMH, BOJOM,
CIUPTaMH, ATHJICHIJIMKOJIEM, aMMHUAKOM M aMUHaMH, MarHUHOPraHUYECKUMHU COEINHEHUSIMH.
Onuxnopruapud. Terparuapodypan. [unokcan. BununoBsie >Qupbl. AJKUIOBBIE SPUPHI
(eHOoII0B: NoTyYeHre, pacillelUIeHUe PH AEHCTBUM KUCIIOT U €T0 MEXaHU3M, IeperpyninupoOBKH.
AJKOKCUTPYIINA KaK 3aMECTUTENb B PEaKIMIX apOMaTHUYECKOTo 3JIEKTPO(PHIBHOTO 3aMEIIEeHHUS.
JudennnoBelii 3¢up: noaydeHue u mpuMeHeHHe.

Mera/liio0praHnyecKue CoeAuHEeHU s

Maznuit- u aumuiiopeanuyeckue coeOuHenus

CnocoObl  monyuyenust. Ilpupoma  cBs3u  yriepoa-meTtayml.  XHMHYECKHE  CBOMCTBA!
B3aMMOJEHCTBUE C  IMPOTOHOJOHOPHBIMH  COCIMHEHUSMH, TaJOT€HAaMH, KHCIOPOAOM,
raJIOTeHIIPOU3BOIHBIMU  YTJIEBOAOPOJOB, KapOOHWJIBHBIMU COEIUHEHUSIMH, IPOU3BOJHBIMU
KapOOHOBBIX KHUCIOT M YIJIEKHCIOTOH. lcrmonb30oBaHHME B CHHTE3€ 3JIEMEHTOPTaHMYECKHX
COCTUHEHUN.
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Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

Kapoonunvnuie coeounenus

Knaccugukamus u Homenkiarypa. CriocoObl oOpa3oBaHusi KapOOHWMIBHOM Tpymnmbl. CHHTE3
aNbJIETU/IOB U KETOHOB M3 KapOOHOBBIX KUCIIOT U UX MPOU3BOIHBIX. [lomydeHne apomaTuueckux
KapOOHMJIBHBIX COEAMHEHHH. DJIEKTPOHHOE CTPOCHHE KapOOHWIBHOM TPYIIBI: KA4eCTBEHHOE
OINKMCaHNE B TEPMHUHAX JIOKAJIM30BAaHHBIX 0- U m-MO, pacripeneieHue 31eKTPOHHON MIOTHOCTH.
OCHOBHBIC CHEKTpPAIbHbIE XapAaKTEPUCTHUKU U (PU3UYECKUE CBOWUCTBA. XMMHUYECKHE CBOMCTBA.
Peakuuu ¢ rerepoaTOMHBIMH HYKJICO(QHIAMU, UX MEXaHHU3M, POJIb KUCIOTHOTO M OCHOBHOTO
Katanu3a. B3amMopelcTBHe C a30TcolepKaluMi HykiIeoduiaaMu: oOIIue 4YepThl MEXaHHU3Ma
9TUX PEaKuil U 3aBUCUMOCTb KOHEYHOI'O Pe3yJbTaTa OT CBOMCTB MPOMEKYTOYHBIX COSAMHEHUH.
Bszaunmopeiicteue ¢ C-mykineodunamu: o0pa3oBaHHME IIMAHTHIPHHOB, TPHUCOEAWHEHHE
METAJJIOPraHUYECKUX COCAMHEHUH M TMOOOYHBIE MPOLECCHl, OCIOKHAIOIINE CUHTETHYECKOE
UCIIOJIB30BaHUE AITOW peakuuu. KeTo-eHosbHas TayTOMEpHUs M CBS3aHHBIC C HEW CBOMCTBA
KapOOHWJIbHBIX COEIUHEHHH. AJIbJJOJbHO-KPOTOHOBAS KOHJCHCALMSI M €€ MEXaHHU3M Ipu
KHCJIOTHOM M OCHOBHOM Kartanuse. KoHpeHcanus anbJerujoB U KETOHOB C COECIUHEHUSIMU
JIPYTUX THUIIOB, COJEPKAlIMMH aKTUBHYIO METWJICHOBYIO Tpymiy. [lonumepusanus aabaeruaoB.
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU ANbJIETMI0B U KETOHOB. OKUCIIEHHUE allbJIErHI0B
0 KapOOHOBBIX KHCIIOT, CBOOOJAHO-PAIUKAIBLHOE XJIOPHUPOBAHHE APOMATUYECKUX AallbJETUJIOB,
OKHCJIEHHE KETOHOB 0€3 pa3pbiBa U C pa3pbIBOM YIJIEpOJ-yIIepOAHbIX cBs3el. KaTanutuueckoe
TUAPUPOBaHUE KapOOHWIBHBIX COEIUHEHHI, BOCCTAHOBJICHHE KOMIUIEKCHBIMU THIPHIAMU
METaJUIOB, CIIUPTAMU B MIPUCYTCTBUU AIKOTOJISITOB ATFOMHHHUS, aMAIbraMUPOBAHHBIM IMHKOM U
COJITHOM KHCJIOTOM, BOCCTAaHOBJIICHHE KETOHOB METajulaMU C OOpa30oBaHHEM METAIIKETHIIOB
NIMHAKOHOB. B3aumojelicTBUE HECHOIM3UPYIOUINXCS aJbAETUIOB CO IeJoYyaMH, OEH30MHOBAs
KOHZEHcalusa. Peakuuu »IeKTpOPMIBHOTO 3aMENIeHHs B apOMAaTUYECKUX albAeTuiax U
KEeTOHaX. A30TCo/IepKaniiue MPOU3BOHbIC KAapOOHMIILHBIX coeMuHEeHUH. OOIIHe pecTaBICHUs
0 CXOJICTBE 3JIEKTPOHHOI'O CTPOCHHS W XMMHUYECKUX CBOMCTB KapOOHMIBHOW M a30METHHOBOM
rpynm. BoccranoBiieHHE OKCHMOB, THAPA30HOB, MH((HOBBIX OCHOBAHWH, BOCCTAHOBUTEIHHOE
aMHHHMpPOBAaHUE  KapOOHWIBHBIX  coeluHeHMH. OKCHMBI:  TreoMeTpUYecKas  HM30MepHs,
IpEeBpalIeHMs], KaTAIU3UpyeMble KUCIOTaMH, NEperpynnupoBKa OKCUMa IIUKIOT€KCAaHOHA U €€
NPOMBIIIJICHHOE 3HauyeHue. KaTanu3upyemoe OCHOBAHMSMHU pas3lioKEHHE THUIPA30HOB Kak
C1oco0 BOCCTaHOBJIEHUS! KapOOHMIIBHBIX COETMHEHUH.

Jlukapoonunvnsle coeOunenus

Knaccudukanus, wnHomenknatypa. CnocoObl momydeHus. [JHMoOKcanb, METHITIHOKCAT:
o0pa3oBaHNE YCTOMUYUBBIX THAPATOB, KaTalU3UpyeMble OCHOBAHUSAMHU [pEBpAIICHUS B
OKCUKUCIOTHI. J[MMETMITIMOKCUM M KOMIUIEKChl METaUIOB Ha €ro ocHoBe. beH3zui,
UKiIorekcan-1,2-n1on, OeH3wioBas MeperpynnupoBka. JIMKapOOHWIBHBIE COEIMHEHMS.
@opMUITALIETOH: LMKJIWYECKass KpPOTOHOBas KOHAeHcanus. JIMKETOHBI: KETO-€HOJIbHAs
TayTOMEpHs, AIKWJIUPOBaHHE, OOpa30BaHHE XENaTHbIX KOMIUIEKCOB C HOHAaMH METaJJIOB.
JlumMenoH M NpOAYKTHI €ro KOHJEHCAllMM ¢ aibAeruaaMu. JIukapOOHWIIbHBIE COEAMHEHUS,
UCIIOJIb30BaHUE B CHHTE3€ MeTePOLMKIMYECKIX COeAMHEHUH. DTaneBbli TUaIbJIeTU .
Henpeoenvnvle kapooHunbHble COCOUHEHUA

Knaccudukanus. HenpenenbHble anbaeruapl U KeToHbl. OOIIME METOJbl CHHTE3a: OKHUCJICHUE
0J1e()MHOB MO AJUTMIILHOMY IOJIO’KEHHUIO U CIIUPTOB aJUIUIIBHOTO THUIA, KPOTOHOBASI KOHI€HCALIUs
KapOOHMIIBHBIX coeAuHeHuil. CuHTe3 akpoJjieMHa Jerujparalueid TIulepuHa. DJIEKTPOHHOE
CTpOEHHUE: CONpsDKEHHE CBsized W xapakrep MO, pacnpeneneHue 3JIEKTPOHHOW IUJIOTHOCTH.
Xumuueckue cBoicTBa. KaraiuTuueckoe T'HIPUPOBAHUE, BOCCTAHOBIIEHHE KOMIUIEKCHBIMU
TUAPUAAMH METaJUIOB, CIHUPTaMH, CIIOCOOBI CEJIEKTUBHOIO IPOBEACHUS 3TUX pEaKIHil Mo
KapOOHMJIBHOM IpyIIie UM JBOWHON YIiepoa-yriepoJHol cBs3u. BoccTaHOBIeHHE MeTalIaMU
B TPUCYTCTBUHM HMCTOYHHKOB MPOTOHOB. CEIEeKTHUBHOE OKHUCIEHHE aJIbJIETMIHON TpYIIIbI.
Peakuuu npucoeanHeHus BOAbI, CIIUPTOB, FAJIOT€HOBOAOPOI0B, OMCYIb(UTa HATPHS, aMMHaKa U
aMMUHOB, LIHAHUCTOTO BOAOPOJa, METANIOPraHMYECKUX COeqMHEHUM. Peakinn KoHaeHcauuu ¢
C—H-aktuBHpiMU coenuHeHUsAMHU. Dddexr BuaMmoruun u C—H-aKTHBHOCTH, HEHACHIIIEHHBIX
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KapOOHWJIBHBIX COeAMHECHUN. KeTeHbl: MEeTONbl CHHTE3a, PEaKlMu MPUCOSIUHEHUS K KeTeHaM
KaK pa3HOBUAHOCTh PEaKLMU allMJIMPOBAHUs, TUMepHU3ausl. XUHOHBI: OOIIME METObl CUHTE3a,
peaKkIMy BOCCTAHOBIICHUS U MIPUCOCAUHEHUS. AHTPaXHUHOH.

Kapoonoswie kucinomul u ux npou3eoonvie

Knaccudukanus u HoMeHKIatypa. MeTonsl noiydeHus. [I[pupoaHbie HICTOYHUKH KapOOHOBBIX
KUCTOT. [ MIpOaN3 TpUraloreHMETHUIIbHBIX MPOU3BOIHBIX KaK METO/] OJTYyYEHHS] apOMAaTHYECKUX
KapOOHOBBIX KHUCIIOT. DJIEKTPOHHOE CTPOSHUE KapOOKCHIIBHOH M KapOOKCHUIATHOW TpyImi.
duznyeckue CBOWCTBa KapOOHOBBIX KHUCJIOT, BOJAOPOAHBIE CBS3M U 00pa3oBaHUE IMMEPHBIX
acconuaToB. XHMMHMYECKHE CBOWCTBA. KHCIIOTHOCTB, €€ CBSI3b C DJIEKTPOHHBIM CTPOCHUEM
KapOOHOBBIX KUCJIOT M UX aHHOHOB, 3aBUCUMOCTBH OT XapaKTepa U IMOJIOKEHUS 3aMeCTUTENeH B
QIKWIBHOHN 1enn Wi OeH30IbHOM KoJblle. OOpa3oBaHHE MPOU3BOIHBIX KapOOHOBBIX KHCIIOT:
coJielf, CIIOKHBIX 3(UPOB, TaJIOreHAHTUAPUAOB, AHTHAPUAOB, AMUHOB M HHUTPHUIIOB.
[IpeacraBnenuss 0 MexaHU3ME B3aUMOIPEBPAIICHUN KapOOHOBBIX KUCIOT U UX MPOU3BOJHBIX,
POJIb KUCJIIOTHO-OCHOBHOTO Kartaju3a. BoccTaHoBiieHHME M TajJouaupoBaHUE KHUCIOT. Peakuuu
3aMenIeHus] B OEH30JIbHOM KOJIbIIE KUCIIOT apoMaTu4ecKoro psiaa. [Ipeacrasienre 00 OCHOBHBIX
NyTAX KCIOJb30BaHUS KapOOHOBBIX KucioT. I[IpousBoanbie kapOOHOBBIX Kucior. Counu.
[TpakTHYeckoe WCIOIB30BAaHUE COJICH KapOOHOBBIX KHCIOT. XJIOPAaHTUIPHIIBI, PEaKIUU C
HyKJIeOpUIaMU U HCIOJIb30BAHME XJIOPAHTUAPUIOB B KAUeCTBE PEArcHTOB AalMJIMPOBAHUSA,
BOCCTAHOBJICHUSI IO aJbJErHJ0B, pEAKIUH C MarHUHOPraHUYECKUMU COCAMHEHUSIMHU.
Xnopuctelif O€H30WJ, TMOJyuYeHHE, pEaKUHUOHHAas CIOCOOHOCTh NpPHU B3aHMMOJICHCTBHH C
HyKJICOQWIAMH B CPAaBHCHHH C XJIOPAHTHUAPUIAMH aTu(paTHISCKHX KapOOHOBBIX KHUCIIOT W
OCOOCHHOCTH HCIIOJIb30BAaHUA B KadecTBe peareHTa OeH3omirdpoBaHusa. CIOXHBIE J(PUPHL:
KaTAJIMTUYECKOE THUJIPUPOBAHHE, BOCCTAHOBJICHHUE KOMIUIEKCHBIMU THUIPHIAMH METAUIOB U
MeTallJlaMi B MPHUCYTCTBUU HCTOYHHMKOB MPOTOHOB. Peakuuu mnepesrepudukanuu u
cinoxHod(upHOU KoHIeHcauu. [IpencraBiennss 00 OCHOBHBIX ITYTSIX MCIOIB30BAHUS CIOKHBIX
3¢upoB. AHTUAPUIBI KapOOHOBBIX KHCIOT: pPEaKIUH C HykjIeodunamu (auIMpOBAHHE),
yKCycHBIM aHruapun kak C—H-koMmmoHeHTa B peakiMu KOHJEHCAIIMU C apOMaTHYECKUMU
anbAeTuIaMd. AMHUJIBI: KHUCIOTHO-OCHOBHBIE CBOWCTBA, MPUYMHBI MOHUKEHUS OCHOBHOCTU U
MOBBINICHUS] KUCJIOTHOCTH B CPaBHEHWH C AaMMHUAKOM W aMMHUHAMH, OCHOBHBIE ITyTH
npeBpalleHrss B  aMHHBI, TpPEACTaBIeHHUs 00  OCHOBHBIX MYyTSIX  HCHOJB30BaHUA.
B3aumornpeBpamieauss amunoB U HATpuiIoB. CBolicTBa HUTPWIOB. J[MKapOOHOBBIE KHCIIOTHI.
Knaccudukanus v HOMEHKJIATypa, MeToAbl cuHTe3a. llomydeHue IIaBeneBOM KHUCIOTHI W3
dbopmuaTta HaTtpus. XUMHUYECKHE CBOWCTBA. KHUCIOTHBIE CBOMCTBA M MX 3aBUCUMOCTH OT
B3aMIMHOTO PACIONIOKEHUsI KapOOKCHIBbHBIX Tpymm. OOpa3zoBaHHe MPOU3BOIHBIX MO OJHON U
00enM KapOOKCHUIILHBIM TpYIIIaM, CMeEIIaHHble Mpou3BojaHble. ll[aBeneBas kuciora: peaxiuu
NeKapOOKCUITMPOBaHUS, JCKapOOHUIUPOBAHUS, OKHUCIEHUA. JlMdTWIOKcanaT, peakiuu
CIO)KHOX(UPHOM KOHJIEHCAIIUM C €ro y4aCTHEM M HX CHHTETHYECKOTO UCIOJIb30BaHUE.
ManoHnoBast KucioTa: JeKapOOKCHIMPOBAHUE ¥ TPUYUHBI TOBBIMIEHHOW JIETKOCTH €ro
MPOTEKaHUsI, KOHJEHCAIIUU C KapOOHUIBHBIMU coequHeHussMU. CBOMCTBAa MaJIOHOBOTO 3(upa u
WX CHHTETUYECKOE HCIOJIb30BaHME: KOHJEHCAINH ¢ KapOOHUIBLHBIMH COSAMHEHUSIMHU (PEaKIIus
KneBenaresns), mprucoeIMHEHHUE 110 KPATHOUW CBSI3HM, aKTUBUPOBAHHOM AJIEKTPOHOAKIICTITOPHBIMU
3aMmecTuTesiIMH  (peakiust Mmuxass), oOpa3oBaHHe, AQIKWIMPOBAHWE U  OKHUCIUTEIbHAs
KOHJIEHCAIIUSI HAaTPaMaJIOHOBOTO 3(upa, MpEeBpaIleHne MPOIYKTOB ATUX PEaKIMil B KapOOHOBBIC
KUCTOTHI. SIHTapHas W TJIyTapoBas KHUCIOTBHI: TEHACHIMS K OOpa30BaHUIO ITMKIHMYECKUX
aHTuApuIoB ¥ UMUAOB. CYyKIIMHUMHJ, €Tr0 B3aWMOJICHCTBHE C OpPOMOM U IIIEIOYbIO,
ucnonszoBanue N-OpoMcyknuMuga B CUHTe3€. ANUIMHOBAS KHUCIOTa U €€ MPOM3BOAHBIE, HX
CBOMCTBa W TYTH MPAKTUYECKOTO HCIONb30BaHUs. DTaneBas KHUCIOTa U €€ TPOU3BOJHBIE:
¢dTaneBplii aHTHAPUA M €r0 WCIIOJB30BaHHUE NJIsi CHHTE3a aHTPAXWHOHA M €r0 IMPOU3BOJIHBIX,
TPUAPWIMETAHOBBIX KpacuTeNew; (TaduMui W €ro HCHOJb30BaHUE /I CHHTE3a aMHUHOB
(peakuus [abpuens) ¥ aHTPaHWUIOBOM KHCIOTBHI; CIOXHBIE S(DUPBI M WX TMPAKTUYECKOE
ucronp3oBanue. TepedrammBas kucinora, auMerwiaTepedTasaT W €ro MPOMBIIUICHHOE
ucrnosb3oBaHue. [[pou3BoJIHbIE YTONBHOM KHUCIOTHI: MOYEBHHA U €€ MPOU3BOJAHBIC, CIIOKHbBIE
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a¢upbl, U30IMAHATEI, YpeTaHbl. [IyTH MPaKTHYeCKOrO KCIOJIb30BAHUS MMPOU3BOIHBIX YTOJILHOMN
kucnoTel. HenpenenbHble MOHOKapOOHOBBIE KHCIOTHL. Kiaccudukanus. Metoasl moiydyeHus
a-, B- HempeaenbHBIX KapOOHOBBIX KHCIOT U3 OJIG(UHOB, alleTUIICHA, JUKAPOOHOBBIX, TaJIOTEH-
U OKCHUKapOOHOBBIX KHUCJIOT. ODJEKTPOHHOE CTPOEHHE, B3aUMHOE BIIMSHUE KapOOKCUIBHOMN
TPYNIbl ¥ JBOWHON CBsi3u. Peakmusi mprCOeAMHEHUS, TPUYNHBI OPUECHTAIIUU, HAOI01aeMOi B
3TUX peakiusax. [IpombllIeHHBIE METOABl MOJYYEHUS M IYTH HUCIHOJIb30BAaHUS AKpPUIIOBOM,
METaKpUJIOBOM KUCIOT U UX MPOU3BOAHBIX. [IpUpOIHbIE UCTOUHUKU U MPAKTUYECKOE 3HAYCHUE
OJICMHOBOM KHCJIOTBI WM KHCJIOT C IOJMEHOBBIM YIJIEPOJIHBIM paaukanoM. HempenenbHble
JUKapOOHOBBIE KHUCIOTHl. CrocoObl MOJy4YeHUs] MaJEMHOBOM KHCIOTBI M €€ aHTMIpHa.
CrepeonszoMepusi  ATHICHAUKAPOOHOBBIX  KUCIOT, B3aMMOIPEBpPALICHHUS MAaJEUHOBOM U
(GbyMapoBOi KHCIOT, MPOSBICHUS CTEPEOU3OMEPHH B Pa3IMUMIX MX XUMHUYECKHX CBOWCTB U B
IIPOCTPAHCTBEHHOM CTPOCHHUH MPOAYKTOB MX PEAKILIMM, IPOTEKAOIIMX 10 IBOWHOMN CBSI3U.
Okcukuciomul

Knaccudukanus u HOMeHKIaTypa. AnudaTHUecKhe OKCHUKHCIOTHI, OOIIME METOIbl CHUHTE3a.
[TpencraBieHuss O MPUPOAHBIX UCTOYHHKAX OKCHKHUCIOT. OCOOCHHOCTH (DM3MUECKUX CBOMCTB
OKCHUKHUCIOT. XMMUYECKHUE CBOMCTBA. Peakuuu neruapataiyy U 3aBUCUMOCTb UX Pe3yJbTara OT
B3aUMHOTO PAaCIOJIOKEHHUSI KapOOKCHUIBHOM M OoKcurpynnsl. [IpeictaBieHus o CTEpeoXuMUU
OKCUKHUCJIOT, PEaKIMH C OOpallleHHEeM M COXpaHEHHWEM KOH(MUTypaluH XHUPaJIbHOTO IEHTpA.
ApoMaTHYecKue OKCHKHCIIOTBI: TONYYeHHE KapOOHM3alued (EHONITOB H  Ha(TOIATOB,
B3aMMOIIPEBPALICHHS COJIe OKCMOEH30MHBIX KUCIOT U BIUSHUE MPUPOABl KATHOHA IIETOYHOTO
MeTajula U TEeMIIEpaTypbl Ha HAMpaBlIEHHE ITUX peakuuid. [losydeHne MmpoCThIX M CIIONKHBIX
a¢upoB, peakiuu azocoyetanus. [lyTu ucnonb3oBaHusi OKCHOEH30MHBIX U HAPTOWHBIX KUCIOT U
WX TIPOU3BOIHBIX.

Anvoecuoo- u kemoxkuciomaol

Knaccudukanus u HomeHkinatypa. [Ipocreiimme o-aapaeruao- 1 o-KeTOKUCIoThL. [lomydenue u3
KETOHOB, KapOOHOBBIX KHCIOT M MX MPOU3BOAHBIX. XMMHUYECKHE CBOMCTBA KaK IPOSBIICHUE
XapaKTEepPHBIX CBOMCTB JIBYX (YHKIMOHAJIBHBIX TPYII. [-aldbAeTu0o- U [-KETOKHUCIOTHI,
cnenuduka ux cBOHUCTB. IlomydeHue CIOXKHBIX 3(QHUPOB € TMOMOIIBIO CIOXHOADUPHON
KOHJICHCAIIMU. alleTOyKCYCHBI 3¢up, ero C—H- KucIOoTHOCTE W TayTOMeTpHs, 0Opa3oBaHUE
METAIJIMYECKUX TPOU3BOJIHBIX, UX CTPOCHHE, IBOWCTBEHHAs pEaKIMOHHAas CIOCOOHOCTh U
WCIIOJIb30BAaHUE B CHHTE3€ KETOHOB M KapOOHOBBIX KHUCIOT. KoHaeHcamusi ¢ KapOOHUIbHBIMU
COEIMHEHUSIMHU, IPUCOECIUHEHNE K TBOMHOMN CBSI3HM, aKTUBUPOBAHHOU 3JIEKTPOHOAKIENTOPHBIMU
3aMECTUTENISIMA, M CHHTETHYECKOE HCIIOJIb30BaHUE JTUX peakuui. BzaumopeincTtBue ¢
OMCYTb(UTOM HATpHsl, LHAHUCTHIM BOJOPOJIOM, THUIPOKCUIAMHHOM U MPOU3BOJHBIMU
ruapasuHa. Peakiust OpoOMUpOBaHUsS, HUTPU3UPOBAHUA, a30COUYCTAHUS, AallCTUIHMPOBAHMUS,
B3aUMOJICHCTBUE C MAarHUMOPraHMYECKUMU COETMHEHUSIMU U AMa30METaHOM

Yenesoown

OkcukapOOHUIIBHBIE COEMHEHHUS M WX HaumboJee XapaKTepHble XUMHYECKHE CBOWCTBA.
Monocaxapuasl ¥ ux kiaccupukauua. Crepeonzomepusi, KOHQUIypallMOHHbIE PSIbL.
KonpuaTouennass Tayromepusi, MyTaporauus. Peakuuu, HCMIOIb3yeMble JJi1 BBISCHEHUS
CTPYKTYPHBIX M  CTEPEOXMMHYECKHUX XapaKTEPUCTHUK MOHOCAXapWJOB: OKHUCJICHHE U
BOCCTAHOBJICHHE, allJIMPOBaHUE, aJIKUINPOBaHUE, 00pa3oBaHue (EHUITHAPA3OHOB U 03a30HOB,
MepexoJpl OT HHU3IIMX MOHOCAXapUIOB K BBICIIMM W OOpaTHO, JU- W TMOJHCaXapHUIbl,
MPEACTABJICHUS O PACIPOCTPAHEHUH YTIEBOAOB B IPUPOAE U IMYTAX UX UCIIOIH30BAHMUS.
IIpocmote 3¢ghuput

Knaccudukanus, HomeHknatypa. JuaakuiaoBeie 3QUpBL: COCOOBI MONTYYEeHUS, B3aUMO/ICHCTBHE
MPOTOHHBIMU KHCIIOTaMU W KucioTtamu Jlptowca, pacmieruieHne, okucienwe. llukmudyeckue
npocThie A(QUPBL. -OKUCH: TIOTYYSHHE, U30MepHU3allisi, B3aUMOICHCTBHE C TaJIOT€HBOJOPOIaMH,
BOJIOW, CIHUpPTaMH, OTWICHTIUKOJIEM, AaMMHAaKOM W aMHHAMH, MarHUMOPTaHHYEeCKUMU
COeMMHEHUsIMU. Dnuxyuopruapud. Terparuapodypan. [uokcan. BuHumoBbie 3(upHL
[Tomydyenue u3 aneTusieHa U dTuieHa. [ uapoan3 v MPUIUHBI OOJIBIIIEH JIETKOCTH €T0 TPOTEKaHUS
M0 CPaBHEHHUIO C JMATKUJIOBBIMU d(UpaMH, MOOTUMEpH3aIus. ANKWIOBbIE dPUPH (HEHONIOB:
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[IOJIyUYEHHUE, pAaCIUEIJICHUE IpU JAECHCTBUUM KHUCIOT M €ro MEXaHW3M, I[EepEerpyninupoBKU.
AJKOKCHUTpyTIIIa KaK 3aMECTUTEINb B PEAKLUAX apOMATUYECKOTO JIEKTPOPHUIBHOIO 3aMEIlEeHHs.
JudeHnnoBelii 3¢pup: NOTy4eHHE U TPUMEHEHHE.

A3oTcoaepakalye OpraHnyecKue coeIMHeHus

Humpocoeounenusn

Knaccugpukanus um HomeHknarypa. CrnocoObl MOSYyYEHHMs HUTPOCOEAMHEHHUH. DJIEKTPOHHOE
CTPOCHHE HUTPOIPYIIIbI, XapaKTep €ro BIUSHUSA Ha HACBHIIEHHBIM, HEHACHILEHHBIN U
apOMaTUYEeCKUH  yIJIEBOJOPOAHbIE paauKaibl. XuMHuUeckue cBoiicTBa. Karamuruueckoe
THJIPUPOBAHUE, BOCCTAHOBJCHHWE B KHUCIOW, HEHUTpanbHOM u Imeno4Hoil cpemax. C-H-
KHUCIIOTHOCTh U CBSI3aHHbIE C HEHl cBoilcTBa anu¢uyeckux HuUTpocoeanHeHui. Tayromerpus
HUTPOCOCIMHEHUH M pPeaKUuu anupopMbl: THUAPOIU3, MEPErpyNIUpOBKa B THAPOKCAMOBBIE
kucinoTel. CBOMCTBa  apOMaTHUYECKUX HUTPOCOEAMHEHUH. Peaknuu  31eKTpoQHiIBHOrO
3aMELIEHUs], BIIMSHUE HUTPOTPYII HA CKOPOCTh M OpHEHTaluio. PaaukanbHOE 3aMelleHue
HUTPOTPYIIIHI. [TonmuHuTpo-apomMaTuyeckue COEMHEHUS: peakuun YaCTUYHOT'O
BOCCTaHOBJICHHS, HYKJICO(QHIFHOE 3aMEIIeHHe HUTPOrpynmbsl. HUTpompous3BogHBIE TONyOINA:
okucinenne, C—H-kucnoTHOCTP M CBsi3aHHBbIE C HeW peakuuu. [IpoayKTBl HEMOJIHOrO
BOCCTAHOBJIEHMsI HUTpocoennHeHni. Hutpocoeauuenus: tayromMeTpus, JUMEpU3aLUs, PEaKIuu
KOH/IeHCalluu. (EeHUITUAPOKCUIIAMHH, a30KCUOEH30JI U UX NeperpynnupoBku. ['napazobenson,
OEH3UAMHOBAs U CEMUIMHOBAS IEPErPyNIHPOBKH.

Amunwi

Knaccugukanus, HomeHknarypa. CriocoObl moiaydeHus. DIEKTPOHHOE CTPOCHUE aMHUHOTPYIIIIBI,
3aBUCUMOCTb OT MPHUPOJIBI PATUKAIOB, CBSI3aHHBIX C aTOMOM a3oTra. lIpocTpaHcTBEeHHOE
CTpoeHHe aMUHOB. PU3NYECKUE CBOMCTBA, UX CBSI3b CO CIOCOOHOCTHIO aMUHOB K 00pa30BaHUIO
BOJIOPOJIHBIX CBsi3eil. OCHOBHBIE CIEKTpPaJIbHBIE XapPaKTEPUCTUKU. XHMHUYECKHE CBOMCTBA.
OCHOBHOCTh U KUCJIOTHOCTh AMHUHOB, 3aBUCUMOCTH OT IPHUPOJIbI YIJIEBOJOPOJIHBIX PaJUKAJIOB.
B3aumoneiictBue C 3JEKTPOHHBIMHM pEareHTaMH: aJKWJIUPOBaHHE, OKCHUAJIKUIUPOBAHUE,
AlUIMPOBAHUE M €r0 3HAYCHHE B XUMUH aMUHOB, B3aMMOJEHCTBHE C a30TUCTOM KHCIOTOM.
Oxucnenue anudaTudeckux M  apoMaTH4ecKux aMuHOB. (OCHOBHBIE NpPEACTABUTEIN
anuPUTUYECKUX aMHMHOB U MYTH HMX uUcHojb30BaHUA. CoyiM YEeTBEPTUUHBIX aMMOHHEBBIX
OCHOBaHU: MOJIyYE€HUE, NEKTPOHHOE CTPOEHUE, IIPAKTUUECKOE UCTOIb30BaHue. UeTBepTHUHbIE
aMMOHHEBbIE OCHOBAHMSI U OKHCH aMHHOB: PEaKIMM PA3JIOKEHUsI ¢ 00pa3oBaHUEM OJI€(PUHOB.
CBoiicTBa apoMaTHUECKUX aMHUHOB: B3aUMOJIEHCTBUE C ANIEKTPO(DUIaMHU, COOTHOILECHUS MEXIY
pa3IUYHBIMU  HampaBleHUSAMH 3TUX  peakuuil. (OCOOEHHOCTHM TNPOTEKaHUS  PEaKIUi
QIKWJIUPOBaHUA U CHWIb(QUPOBAHUS apPOMATUYECKMX aMHHOB, Cylb(aMUHOBas KHCIOTa U
cynab(haMuHble penapaTbl. AIMINPOBAHUE apOMaTHUECKUX aMUHOB U €0 HUCIIOJIb30BAHUE JITIS
IIPOBEJCHUS pEeakLUUil TaJoreHUpoBaHUs M HUTpoBaHWA. HuTpupoBaHue M AMAa30TUPOBAHHE
apoMaTHYECKUX aMHMHOB. BakHellnne mpencTaBUTENM apoOMaTHUYECKUX MOHO- U JIMaMUHOB,
OCHOBHBIE INYTH HUX HCNONb30BaHUsA. CHHTE3 TETEPOLMKINYECKUX COEAVMHEHMH H3 OpTO-
(deHnneHaMrHa U OpTo-aMUHO(EHoMa.

Huaso- u asocoedunenus

DONEKTPOHHOE CTPOCHHME COJIeH IUa30HMS, KAaTHOH JUA30HUS Kak 3JIeKTPO(UIbHBIA areHr.
B3aumonpespamienuss pa3nuuHbIX  QopM  auazocoenuHeHMd. Peakmum coneil  nuazoHwus,
MIPOTEKAIOIME C BBIICJIEHUEM a30Ta, U WX MCIOJIb30BaHMUE I MOJydyeHUs: (YHKIIMOHAIbHBIX
NPOM3BOJIHBIX APOMATHUYECKUX CoeqUMHEeHui. Peakuuu coseil aua3oHus, mpoTekaromue 0e3
BbIIETICHUS] a30Ta. A3ocoueTaHue, JAMa30- M a30COCTaBISIOLINE, 3aBHCHUMOCTH YCJIOBUMN
IIPOBEJEHUS a30COUYETAHMSI OT MPHUPOABI a30COCTaBIAONIEH. CUHTE3, ANEKTPOHHOE CTPOEHUE U
CTPYKTYpHBIE  OCOOEHHOCTH  a3oKpacuteneidl. MeTumorpank W  KOHTO-KPAaCHBIM  Kak
IIPEJICTaBUTENIN KpACUTENEH, UCIIOIb3yEMbIX B KaueCTBE MHAMKATOpOB. BoccTraHoBiieHUE coneit
IUA30HUST U A30COCIUHEHHH, HCIONb30BaHUE OSTHUX pPEaKIUil A CHUHTe3a IPOU3BOAHBIX
ruapazuHa ¥ aMuHOB. CoilM JMa30HUS KaK peareHThl apWIMPOBAaHUSA apOMaTHYECKHX
COCTUHEHUN.
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Amunoxucnomul

Knaccupukanus u  HomeHknarypa. CTpyKTypHbIE THIBI TNPUPOAHBIX  O-AMHUHOKHUCIOT,
CTepeOXMMHUA U KOH(UTyparuoHHbIe psiabl. CHHTE3bl U3 KETOHOB Yepe3 LUAHTUAPUHBI, U3
MaJIOHOBOT'O 3(Hpa, rajJoreH- 1 KETOHOKapOOHOBBIX KUCIOT. MeTonbl CHHTE3a 3-aMUHOKUCIIOT,
OCHOBAHHbIE Ha PEAKIMIX HEMpEeACTbHBIX U IUKAPOOHOBBIX KHCIOT. KHCIOTHO-OCHOBHBIE
CBOMCTBA AaMUHOKHCIOT M 3aBHCUMOCTb MX cocTosHus oT pH cpensl. OOpasoBaHue
NPOM3BOJHBIX MO KapOOKCHJIBHOM M aMHUHOTpymHIe, OeTauHbl. B3aumojeicTBue ¢ a30THUCTOMH
kucaoToi. lIpeBpamienus, nporekaronye MpyU HArpeBaHWM aMHHOKMCIIOT, M 3aBUCUMOCTb MX
pesyibTata OT B3aUMHOTO DACHOJOXKEHHUA (YHKIHMOHAIBHBIX rpynn. OCHOBHBIE pPEaKIHUU
0.-aMUHOKHCIIOT, TIPOTEKAIOUIME B JKUBBIX Opranusmax. IIpencraBieHus o NeNTUAHOM CHHTE3E.
KamnponakraM u ero TeXHMYECKOE 3HaUeHHE. AHTPAHUIIOBAs U Mapa-aMUHOOEH30MHasi KUCIIOTHI:
METO/IbI ITOJIyYE€HHsI, CBOMCTBA U IIyTH UCIIOJIb30BaHU.

benku

Knaccugukanus. IlpencraBneHus o MeTogax J0Ka3aTesbCTBA IMOJUIENTUIHOIO CTPOCHMS,
YCTAaHOBJIEHHMS AaMUHOKHCIOTHOIO COCTaBa M  IOCIEAO0BAaTEIbHOCTH  aMHUHOKHUCIOTHBIX
(GparMeHTOB B NOJMMENTHAHOW Lenu. Bropuunas crpykrypa. OcHOBHbIE (GYHKIHMU OEIKOB
B KU3HEAESITEIbHOCTH OPraHU3MOB.

CoeanHenusi co CMEIIAHHBIMHU (PyHKIHMAMH

T'anozenzameuyennvie KapooHoevle KUC10mbl

Knaccudpukanus n HomeHnkiatypa. CrnocoObl moiydeHus. XHMHUYECKHE CBOMCTBA: BIMSHUE
KOJIMYECTBA M PACIIOJIOKEHMSI aTOMOB TaJOr€HOB HAa CHUJIy KapOOHOBBIX KHCIIOT, peakluu
HYKJICO(UIBHOIO 3aMELIEHHs aTOMA raJloreHa U UX CUHTETUYECKOE UCIOIb30BaHMUE.
I'emepoyuknuueckue coeOunenus

OO0ume npeacTaBieHus U Kiaccupukanus. ApoMaTHyecKue reTepoLrKINYecKue COeIUHEHHUS.
[IsaTH4YIeHHBIE TETEPOIMKIIBI C OJHUM rerepoaToMoM (pypan, THOhEeH, muppoi). Ooiire MeTo bl
CHUHTE3a WU B3aUMOIIPEBPALLEHUSA. 3aBUCHUMOCTb CTENEHHM apOMaTUYHOCTH OT MPUPOAbI
rerepoaToMa M €€ BJIMSHHE Ha OCOOCHHOCTH B3aMMOJEHCTBHS C 3yeKTpodwmiamu. Peakimun
THJIpUPOBaHUS U OKHcAeHHd. DPypdypon u TuodeH-2-anplaerua, MNUPOCIu3eBas KUCIOTA.
KucnoTHple cBoOiicTBa MUppoJia W WX HCIONB30BaHWE B CUHTE3e. [luppoin-2-anprerus u ero
npeBpanieHie B THoppuH. [IMppoNbHBIH LUKI Kak CTPYKTYpHBIH (parMeHT NPUPOAHBIX
coenuHeHuil. Iua01 1 ero nmpousBoiHble. MeTo/1bl MOCTPOEHMSI MHAOIBHOTO sJIpa, OCHOBAaHHbBIE
Ha HCIIOJIb30BAHUN apOMAaTHYECKUX aMUHOB U apUITHIPA30HOB. XMMHUYECKUE CBOMCTBA MHJ0JIA
KaK aHaJora MHUpposia, CUHTE3 BaKHEWIIMX NpOU3BOAHBIX. [IpeacraBieHUss O NPUPOTHBIX
COCIMHEHUAX MHAOJIBHOTO psfa, HWHAWATO. [IATHUYIEHHBIE Te€TEPOLUKIBI € HECKOJIbKUMU
reTepoaroMaMiu: OCHOBHBIE METOJIbl CHHTE3a, IPEJCTaBICHUS OO0 3JIEKTPOHHOM CTpPOECHUH,
apOMaTUYHOCTH M XHMMHYeCKuX cBoWcTBax. lllectnunennsie rerepouukisl. Ilupuaun u ero
FOMOJIOTH, M30MEpPUSl M HOMEHKJIaTypa MpPOU3BOJHBIX. ApPOMAaTHYHOCT M OCHOBHOCTH
OUPUAMHOBOIO IMKJIA, MPOSBICHUS HYKJICO(PHIBHBIX CBOMCTB: peaklUH C JEKTpoduiIaMu 1o
aTomy a3oTa u obpazoanue N-okucu. OTHOIIEHUE MUPUIUHA U €70 TOMOJIOTOB K OKHCIIUTEIISM,
THJIPUPOBAaHUE THPUAMHOBOTO sifpa. BiusHue rerepoaromMa Ha peakIMOHHYIO CHOCOOHOCTH
NUPUIMHOBOTO IMKJIA B IIEJIOM M €ro OTIENbHBIX MOJOKEeHUH. Peaknuu syeKTpopuiIbHOTO
3aMelleHus B sjpe nupuauHa u ero N-okucu. Peakiun HykJ1€o(QHIBHOTO 3aMELIeHUs BOAOPOAA
U aroMoB TajoreHoB. C—H-KHUCIOTHOCTP METHIBRHOW TPYNIBl B 3aBUCUMOCTH OT €€
pacmojokeHUs] B NMUPUAMHOBOM SJIp€ U NPOSBICHUS B XMMHYECKMX CBOMCTBAaX IHMKOJIMHOB.
Bnusnue mnonoxenus ¢QyHKIMOHAJIbHOW Tpynmbl B KOJbLE Ha CBOWCTBA OKCH- U
AMUHOIIMPUAMHOB, TayTOMETpuUs  OKcunupuauHoB. Conn  NUPUAVHMS,  PACLIETUIEHUE
nupuInHOBOro siapa. [IpencraBiaeHust 0 IPUPOIHBIX COEAMHEHUSX U JIEKAPCTBEHHBIX CPeICTBaxX
— IIPOM3BOJHBIX MUPHUANHA. XUHOJIUH U €r0 INPOCTEHIINe MPOU3BOAHbIE. MeTobl MOCTPOEHUS
XUHOJIMHOBOT'O sI/ipa, OCHOBAaHHBIE Ha PEAKIMSIX aHWIMHA C TJIMIEPUHOM M KapOOHUIbHBIMU
coequHeHUsAMHU. CXOACTBO M pa3iuyMs XMMHMUYECKHX CBOMCTB MHUPHAMHA M XHWHOJIMHA.
N3oxunonus. llecTuunenHble a30TUCThIE TETEPOLMKIIBI C ABYMs rerepoaromamu. [lupumuans.
Crioco6bI TOCTPOSHUS MUPUMUIMHOBOTO sI/Ipa, OCHOBaHHbIE HAa B3aUMOJICWCTBUU MOYEBHHBI U
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€e MPOU3BOAHBIX C MAJOHOBBIM 3(UpoM, 3hupaMu B-anbaerugo- u B-keTokucnor. CXOACTBO U
PA3INYUS XUMUYECKUX CBOICTB MUPHUINHA M TUPUMHIIHA.

Hykneomuoul u HyK1euHogvle KUC10mbl

OCHOBHBIE KOMITOHEHTHI TEPBUYHOW CTPYKTYPbl HYKICHHOBBIX KHCIOT. Hykmeotuasl u
HyKJICO3uJbl. PubO- 1e30KcHpHO0-HYKICHHOBBIC KHCIOTHI, pPOJIb BOJOPOJIHBIX CBSI3€H B
(GopMUPOBAaHUU BTOPUYHOW CTPYKTYpBI HYKJIEHHOBBIX KuCIOT. [IpexcraBieHus o MexaHU3Me
OuocuHTe3a OerKa U Nepeaayn HacleACTBeHHOM nHpopMannu. HykiieoTu sl 1 HyKJICO3U/IbI.

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

CIOCOOHOCTh ~ HWCHOJB30BATh  IOJYYEHHBIE  3HAHUS  TEOPETHYECKHMX  OCHOB
(byHIaMEHTATBHBIX Pa3/IeI0B XUMHUH NIPH pelieHnH npodeccuonanbHbix 3aaau (OITK-1);
BIIQJICHAE HABBIKAMH XHMHUYECKOTO JKCIIEPUMEHTa, OCHOBHBIMH CHHTETUYCCKHMHU
U QHAIMTUYCCKUMH METOJAMH TIOJIYYCHUS W UCCICOBAHHMS XUMHUYECKHX BEIIECTB H
peakuuii (OIIK-2);

3HaHHE HOPM TEXHHMKH O€30MacHOCTH M YMEHHEM pealin30BaTh UX B JIAOOPATOPHBIX
u TexHonornyeckux yciousx (OIIK-6);

CIIOCOOHOCTH BBIMOJIHATH CTaHAAPTHBIC OIEpaIny 1Mo mpeaaracMbiM Metoaukam (ITK-1);
BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHBIX XuMUYecKkuXx noustui (ITK-3);

BJIaJICHUE HABBIKAMH MPEICTABJICHHUS MOJYYCHHBIX PE3yJIbTAaTOB B BUIE KPATKUX OTYETOB
u npe3enranuii (ITK-6);

BJIaJICHUE METOoJamMHu Oe30I1acHOro OoOpalleHHs ¢ XMMHUYECKUMHU MaTepualaMH C y4yeTOM
ux (pusnyeckux u xuMudeckux cpoicts (ITK-7).

5. llnanupyemble pe3ybTaThl 00yUeHUsI

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT H0JIKEH:

3Hamb.

OCHOBHBIE MECTO OpPraHMYEeCKOW XHUMHUU B CHCTEME HAayK; OCHOBHBIE TEOPETUYECKHE
MOJIOXKEHUST W TIOHSATHS OPraHWYECKOW XWUMHU: XHMHYECKOE CTPOEHHUE, AJICKTPOHHBIC
KOH(HUTypaIy aTOMOB, CITIOCOOBI TOJTYYEHHMsI, CBOMCTBA;

CYILIHOCTh PEAKILUI U MPOLIECCOB, UCIIOIB3YEMBIX B OPraHUUECKOW XUMUH;

OCHOBHBIE ITPUEMBI, IPUMEHSEMbIE ISl OUUCTKH U BBIJCICHUS] OPraHUYECKUX COECIMHEHNU;
HOMEHKJIaTypy OpPraHUYECKUX COECIMHEHMUIA;

ymembp:

MPOTHO3UPOBATh PEAKIIMOHHYIO CIIOCOOHOCTh OPTaHMYECKUX MOJIEKYJ C TO3UIIHMH
COBPEMEHHBIX 3JICKTPOHHBIX MPEICTABICHUN;

UICHTUQUIMPOBATh W AHAJTU3UPOBATh OPraHUYECKHWE COENUHEHUS TMpPU TOMOIIU
XUMHUYECKHX, PU3NKO-XUMUYECKUX U (PU3HMUECKUX METO0B UCCIICTOBAHMUS;

UCIOJIb30BaTh 000py/AOBaHHE, HEOOXOAUMOE [UIsl TPOBEACHUS OSKCIIEPUMEHTOB 10
OPraHU4YeCKON XUMUH;

eénaoemsp:

METOAaMU TUIAHUPOBAHUS OPTaHUYECKOTO SKCIIEPUMEHTA;

OCHOBHBIMH TpHEMaMH, MNPUMEHSEMBIMH JUII OUYMCTKHM M BBIIEIEHUS OPraHMYeCKUX
COE€IUHEHMI;

METOAaMHU TIOCTAHOBKHA XUMUYECKOTO dKCIIEPUMEHTA;

MeToJIaMu 00pa0OTKHU MOTYUYEHHBIX PE3yJIbTaTOB.

6. O0mas TPy10€eMKOCTb AU CHUIJIMHBI:

15 3auetHbix enunu (540 yacos).

7. @opmMa KOHTPOJIA:

[TpomexxyTouHas arrectanus — 3aueT (3 ceMm.), TUQQepeHIIMPOBAHHBINA 3aueT (KypcoBas

pabota) (4 ceM.), ax3ameH (4 cem.).
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duznueckasa XUMHAA
|. ®Du3znyeckas XuMHA: BBeICHHE

1. MecTo TMCHMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOMH MPOrpaMMbl

Hucnurummna «®Pu3nveckass XUMUs: BBEJICHHE» BXOJUT B 0a30ByrH0 yacTth Osioka bl
«ductumummHbl (MOIyNH)» Kak o0s3arenbHas nucuuiuinaa b1.6.8.1.

2. lle)id 0CBOEHHUS JUCHUILIMHBI:

. OBJIa/icHUE 0a3MCHBIMU 3HAHUSAMH (PU3MUECKOW XMMHU KaK TEOpeTHYECKoro (pyHmameHnra
COBPEMEHHOW XUMHUH;
o NOHMMAaHHUE CMBICJIa OCHOBHBIX 3aKOHOB, OOJIACTEH TNPUMEHEHHUS JTHX 3aKOHOB,

UX PUHIUIHAIBHBIX BO3MOKHOCTEN IIPU PEIIEHUN KOHKPETHBIX 3a/1a4.
[IpenogaBanue TaHHOTO Kypca NPEALIECTBYET IPENOJaBaHUI0 HEOPraHUUECKOM, aHaTUTHYECKON
U OpPraHWYECKOM XMMMM U NPU3BAHO, O3HAKOMHUB CTYJIEHTOB C OCHOBHBIMM 3aKOHAMU XMMMHH,
IOATOTOBUTH UX K OCO3HAHHOMY M3Y4YEHHUIO dTUX JUCLUILINH.

3. Kparkoe coaep:kanue TUCHUTIIAHBI
YacTuunl
Cmpoenue amoma. OcnoeHble NOHAMUA U OnpedeeHUs
OeMeHTapHble YacTHLIbl, 00pa3yloIIue aToM: JIEKTPOH, MPOTOH, HEUTpoH. VX Macca, 3apsz,
CriMH. ATOMHOE #AJpo. ATOMHBIH HOMEp. DJeMEHT. ATOMHas macca 3JIEeMEeHTa. ATOMHBIE
eauHunbl Maccel. M3otombel. MaccoBoe umncino u3ortona. CraOuibHble H30TONBI U MX
pacupoCTpaHEHHOCTh B IIPUPO/IE.
Paouoaxkmuenocmo
PanuoaxkTuBHble M30TONBI. EcCTecTBEHHAs paguOaKTUBHOCTb. PannoakTHBHBIE psiibl. 3aKOH
pannoakTuBHOrO pacnazna. Ilepmon nomypacnana. MckyccTBeHHass painoakTUBHOCTb. MeTosl
Me4eHbIX aTOMOB. CHHTE3 HOBBIX 3JIEMEHTOB.
Amom eodopooa
OnexTpoH B arome Bojopona. CocTosiHuE 3JEKTpOHA B aToMe Boaopoja. BonHoBas ¢yHkuus
3JIEKTpOHA. ATOMHBIE OopOUTaNnu. DHepreTudeckre ypoBHU. KBaHTOBbIE UKcia U UX JOMyCTUMbIE
3HaueHus. [lepexoasl Mexay sHepreTMueckuMu ypoBHsIMU. Popmyna Ilnanka. Cnektp atoma
BOJIOpOJA. S-, P-, d- u f-cocTosiHus. Popma INMEKTPOHHOTO 00JIaKa IS S- U P-COCTOSIHUIA.
Mmnozoanekmponnvie amomot
CocTosiHME DJIEKTpOHA B MHOTOXJIEKTPOHHOM aroMe. MEKINEeKTpOHHOE B3aWMOJACHCTBHE.
[Mpunuun Ilaynu. Tlopsiaok 3amojiHEHUS aTOMHBIX OpOMTaneil. DIeKTpOHHbIE KOH(Uryparuu
atoMoB U llepuoamueckas cucrema 31nemMeHTOB. CHapeHHBIE M HECHAPEHHBIE DJIEKTPOHBI.
[TpaBmiio Xynna. Ilorennman nonuzanuu. CpoAaCTBO K 3JEKTPOHY. DJIEKTPOOTPHULATEIHHOCTh
u ee mkana. Bo30yxieHHble 1 HOHU30BaHHBIE aTOMBI. [ MOpHIHBIE aTOMHbBIE OPOUTAIIH.
Xumuueckasn cea3p
KauecTBeHHasi KBaHTOBO-MEXaHMYECKas TPAKTOBKA XUMHYECKOH CBA3M. XHMMHUYECKas CBA3b
B nmone H,". TMoTeHumanbHas KpuBas MOIeKymbl. Monekynspable opbutamu. JliuHa CcBA3M.
OHeprus cBs3U. JIByXaTOMHBIE YaCTUIbI: HMOHBI M MOJIEKYNbI, COCTOSIINE W3 HIIEMEHTOB
I u Il meproaoB. DHepreTHUECcKas AuarpaMma MOJIEKYJISIpHbIX opOuTaneil. [IpaBumna 3anonHeHus
MOJIEKYJISIpHBIX opOutasneil anekrpoHamu. KpaTHocTh (mopsigok) cBs3W. ['eomeTpusi Mojexysn
C TOYKM 3peHHUs THOpUIM3alMM M METOAAa OTTAJKUBAHUS BAaJCHTHBIX JJIEKTPOHHBIX Iap.
JIByxanekTpoHHble CcBA3U. KoBaJleHTHOCTH aromoB. B3aumMmHas opueHTanusi THOPHIHBIX
opburtaneir tuma Sp, sp?, sp®, d’sp. Yrusl MEXZy CBS3SIMM B MHOIOAQTOMHBIX MOJIEKYJAX.
MHOro1eHTpOoBbIE MOJIEKYIISIPHBIE OpOUTAIN. DNEKTPOHOAeDUIUTHBIE YacTHIIbl. CONpsKEHHbIE
KpaTHBIE CBSI3H.
B3aumoaencrBre 4acTHIL
Inexkmpuueckue u MaZHUMHbIE CEOUCMEA MONEKY
[TonsipHble MONEKYJbl. J{MMONBHBIT MOMEHT XUMHYECKOW CBSI3U. 3aBUCHUMOCTH JIUIOJIBHOTO
MOMEHTa MOJIEKYJbl OT TOJSPHOCTH CBsI3edW M TreomeTpunm Monekynd. llomspusyemocts
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XUMUYECKHUX CBSI3€M U MOJIEKYJI. JManeKkTpudecKkas MOCTOsHHAss. MarHuTHbIM MOMEHT YacTHII.
[TapamarseT3M U 1MaMarHeTU3M.

Cocmosanue MHO20aMOMHBIX YACMUY,

Tunbsl ABUKEHMH M CTENEHU CBOOOJBI YaCTHULbl. DHEPreTHYECKUe YPOBHU IMOCTYNATEIBHOIO,
BpAIIaTEIbHOTO U KOJIEOATEIHHOTO IBUKEHUN YaCcTUIIBl. 3aKOH O PABHOMEPHOM paclpe/ieIeHuu
SHEpPI'uH IO CTENeHsAM cBo0oAbl. BHyTpeHHee BpaleHne 1 KoH(popMalus MOJIEKYJI.
Hexoeanenmmnoie 63aumooeiicmeus

HekoBaneHTHble B3aUMOJAEHCTBHS — (PaKTOp, NMPUBOJAIIMN K NEpexoay B KOHJEHCHUPOBAHHOE
cocrossHue. BaH-nep-BaanbcoBbl B3aMMOACUCTBUS — YHUBEPCAIbHBIM THUII MEXMOJIEKYIISPHBIX
B3aMMOJCHCTBUM. MoOJEKyIspHbIE TBEpAbIE Tena U XKUAKOCTU. [IpocTpaHCTBEHHBIE MOIEIH
MOJIeKyJl. KOHIEHCUPOBAaHHOE COCTOSIHUE C BOAOPOJIHBIMU CBA3SMU. KOBaJICHTHBIE U MOHHBIC
KPHUCTAJLJIBL.

QDu3uueckue Memoovl UCc1e006aHUL CIPOEHUA MOJIEK)J

ONEKTPOMarHUTHOE W3IY4YCHHE M BEIIECTBO. JHEPrus, 4acTroTa, JUJIMHA BOJHBI M BOJHOBOE
YUCJIO DBJIEKTPOMAarHUTHOTO u3inydeHus. CHexkTpbl MOIJIOUIEHUS M HCIYCKAaHUS aTOMOB
U MOJIEKYJl. DJIeKTpOHHass M KoJjeOaTenbHas crekTpockonus. CHEeKTPOCKONMs 3JIEKTPOHHOIO
napamarHuTHoro pesonanca (J11P) u saepHoro maruutHoro pesonanca (SAMP).

OO0masi Teopusi XUMHYECKOT0 PABHOBECHS

Cocmosanua MaKkpoCKOnU4ecKux cucmem

®a3za. ['omorenHsle U rereporeHHsle cucteMbl. CucreMa (OTKpPbITasl, 3aKpbITasi, U30JMPOBAHHAS).
[Tapamerpsl cocTosiHUsA. YpaBHeHHS coctosiHUs. I[Iporecc (oOpatuMblii M HEOoOpaTHMBIN;
PaBHOBECHBII U HEpaBHOBECHBIN). VHTEHCHUBHBIE U SKCTEHCHBHbIE BeNUYMHBL. DyHKUUA
cocrosiHus. CTaHAapTHBIE YCIOBHUSL.

Tepmoounamuueckoe onucanue XumuuecKkozo npoyecca

[TepBblii 3aKkOH TepMoAMHAMUKH. PaboTa pacmmpeHus npy pa3iMuHbIX Mpoleccax. DHTAIbIINUA.
3akoH ['ecca. CranpapTHble TeEIUIOTBI OOpa30BaHMsl W TEIJIOTHl CrOpaHHs BEIIECTB.
Termmoemkocts. YpaBuenue Kupxroda. Bropoii 3akoH TepMoaumHaMuku. MHUKPOCKOMYECKOE
ONMCAHWE MAKpPOCKOIIMYECKUX CHCTEM. TepMoaumHamMuyecKass BEPOSATHOCTb. OJHTPOIUS.
[Tocrynar Ilnanka. Tepmonunamuueckue mnoTeHuuanbl (Hepruss ['muOb6ca, sHeprus
I'enpmronsia). Xumudeckuil noreHuuan. HampaBieHue mporecca M yCIOBHsS pPaBHOBECHS.
VYcnoBus paBHOBECHS CUCTEMBI 1711 M300apHO-U30TEPMHUECKOTO U U30XOPHO- H30TEPMHUUECKOTO
IIPOLIECCOB. Y CJI0BUSA CAMOIIPOU3BOJIBHOTO IIPOTEKAHUS IIPOLECCOB.

Obwas meopus XumMuuecKko20 pagHogecus

CTexruoMeTpruecKoe ypaBHEHUE XMMHUYECKOTO IMpolecca. YPaBHEHHE H30TEPMbl XMMHUECKON
peakuuu. [lpousBeneHne peaklnMd M KOHCTaHTa paBHOBECHS. 3aKOH JAEMCTBYIOLIMX Macc.
[Tpuauun Jle-Iarense. M3orepma xumumdeckoi peakuuu. CBA3b CTaHAAPTHOTO W3MEHEHUS
sHepruu ['mb0Oca peakuuu ¢ KOHCTaHTOM paBHOBecHs. CBsI3b KOHCTAHTBI PaBHOBECHS
CO CTaHJApTHBIM 3HAuY€HHWEM H3MEHeHMs »HHepruun ['ubOca. PaBHOBecue B TeTepOreHHBIX
peakuusax. BnusHue KOHUEHTpanuu, NABJICHHUS M TEMIIEPATypbl HAa COCTOSHHME XUMHYECKOIO
paBHOBecHsI. 3aBUCUMOCTh KOHCTaHThI paBHOBECHs OT TemiepaTypsl (ypaBHeHHe Bant-I'odda).
PaBHoBecusi B pacTBopax

Pacmeopoi

Wcropust pa3BuTHs B3MISIIOB HA MPUPOY PACTBOPOB. MeanbHbIN, MpeaenbHO pa30aBIeHHBIN,
peasbHbI pacTBOpbl. XMMHMUYECKUN MOTEHIMAJl KOMIIOHEHTa U €ro 3aBHUCHUMOCTh OT COCTaBa
pactBopa. AxtuBHOCTh. Koaddunuent aktuBHoctu. 3akoHbl Payns u ['enpu. Ocmornueckoe
nasienue. OTkIOHeHUsT OT 3akoHOB Payns u Banr-I'opda pacTBOpoB 3JIEKTPOIHMTOB.
Koaddumnuent akruBHocT. MoHHas cumna pactBopa. YpasHeHue Jlebas- XtoKkers.
Kucnomno-ocnosenoe pasnogecue. Pasnogecue medxncoy mpyonopacmeopumvim coeOuHenuem
U e20 uoHamu 6 pacmeope

Kucnorsl u ocHoBanus. CompspkeHHas Iapa KuclloTa-ocHoBaHue. KoHcTaHTa MoOHM3anuu
(KUCTIOTHOCTH M OCHOBHOCTH). MloHHOE mpou3BeneHue Bojbl. KoHIIEHTpaluss HOHOB BOJIOPOIA
(pH). I'maponu3 coneii. Koncranra runponusa. bydepusie pactBopsl. YpaBHenue ['ennepcona.
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CpoiictBa  OydepHbIx pacTBOpoB. MHorocryneHuaras auccouuanus. [IpousBenenue
pactBopuMmocTtH. PactBopumocts. Bnusaue pH Ha mporeccel pacTBOpeHUsT U OCAXKICHUS
TPYIXHOPACTBOPUMBIX COJIEH U THIPOKCUIOB.
OKucaumenbHo-60ccmano6umenbHoe pagHosecue
Oxucnutenb, BOCCTAHOBUTENb, OKHUCIEHHE, BOcCcTaHOBJIeHHE. CTaHAApTHBIA IOTEHLIMA
3JIEKTpoa U cujla okuciautens. YpaBHenue Hepncra. ['anpBanmueckue smeMeHThl. JJIC
raJIbBAHMYECKOTO 3JIeMeHTa, e€ cBsi3b ¢ 3Heprueid ['mbOca mpomecca. HampaBienue mporiecca
U YCJIIOBHE PABHOBECHUA. DJIEKTPOABI IIEPBOrO M BTOPOro poaa. HexkoTopele THIBI 3JIEKTPOIOB
(KaJIOMENBbHBIM W XJIOpCepeOpsHBIA, CTEKISHHBIN). BeTMUMHBI 3IEKTPOAHBIX TMOTCHLIUAIOB
110 ypaBHeHHIO HepHcTa [u1sl 271€KTpO0B pa3aIMYHbIX THUIIOB.
KuHernka XuMHYeCKUX peakuuil
OcHo6HbIe NOHAMUA XUMUYECKOU KUHEMUKU
Ckopocth xumuueckod peakuuu. Kunermdeckas kpuBas peakuuu. llopsaok peakuuu.
KoncranTta ckopocTd. MexaHu3M peakiuu. DieMEeHTapHble (IIPOCThIE) U CIIOXKHBIE pPEaKIUH.
HeoOpatumbie (omHOCTOpOHHME) M oOpaTtumble peakiuu. KunHerwmueckoe ypaBHeHHe. Bpems
IIOJIyTIpEBPAILECHUS.
dnemenmapnvie xumuueckue peaKyuu
MonexkynapHOCT  XMMHUYECKOM  peakuuu. IIoBEpXHOCTP  NOTEHLMAIbHOW  DHEPIHUH.
OHeprerudeckuil 0apbep peakuu. AKTUBUPOBAaHHBIA KOMIUIEKC. TemneparypHas 3aBUCUMOCTb
KOHCTaHTBl CKOpOCTH (ypaBHeHHE AppeHuyca). DHeprus axTuBauuu. COOTHOIIEHUE MEXIy
KOHCTaHTaMHM CKOpPOCTHU MpsiMOMl M oOpaTtHOM peakuuu. COOTHOIIEHHWE MEXAYy HHEPrUsMU
aKTHBAIIUU TIPAMOM M OOpAaTHON PEaKIIHid.
Teopuu rnemenmapnozo akma xumuueckoii peaxkyuu. Cioxcnvie xumuiecKue peaKyuu
OcHOBHBIE TIOJIOKEHUS TEOPUH AKTUBUPOBAHHOTO KOMILJIEKCA U TEOPUU CTOJIKHOBEHHIA.
Mexanu3m xuMudeckoil peakiuu. O0patumble peakuuu. [lapamiensHble W MOCIeA0BaTEIbHbIC
peakuuu. [IpuHIMD HE3aBUCUMOCTH 3JIEMEHTapHbIX peakuui. Kunetnueckue ypaBHeHuUs
cloxHbIX peakiuil. CkopocTh omnpezaenstomas craaus. ConpsKeHHbIEe XUMHUYECKUE pEeaKLUu.
CBolicTBa CONpPSKEHHBIX peakUMid. XuMUueckas MHAyKuus. KaTtaiuTudeckue peaknuu.
KaranusaTtop. 'OMOTe€HHBIN U T€TEpOTreHHbIN KaTalIn3.
ILlennovie peakyuu
OcHOBHBIE TEOPUM HEPA3BETBJICHHBIX IEMHBIX PEAKIUil. 3apokaeHHe, MPOAOKEHUE, 0OpbIB
nenu. Pa3BeTBieHHbIe 1enHble peakind. OCHOBHOE ypaBHEHHE KWHETHKHU LIEMHBIX pEaKLUi.
Hekortopeie kuHeTnyeckue 0COOEHHOCTH IENHbIX peakiuil. MHununpoBanue 1 UHruOupoBaHue
LENHBIX PEAKIIHH.

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

o CHOCOOHOCTh UCIIOJIb30BaTh MOJIy4YCHHBIE  3HAHUA  TEOPETHYECKUX OCHOB
(yHIaMEHTATBHBIX Pa3Ie]oB XMMHUH PH pelieHn: mpodeccuonanbubix 3aaau (OITK-1);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XuMudeckux moustuid (ITK-3).

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

3Hamp:

. OCHOBBI COBPEMEHHBIX TEOpUi B 001acTH (PU3NIECKON XUMUU U CIIOCOOBI UX MPUMEHECHHUS
AJI pEHICHUA TCOPETUUCCKUX U TPAKTUICCKUX 3a/1a4 B JIFOOBIX 00JIaCTSIX XUMHH.

ymemby:

. MPUMEHSTh OCHOBHBIE MOJIOKEHHS U TOHATUS (PU3NUIECKON XUMUU;

. YCTaHaBIMBATh COOTBETCTBHUE MEXKy MPU3HAKAMHU U UX OIPEICICHUSIMU;

o peniaTb OCHOBHBIE TUIIBI 33/1a4;

. CaMOCTOSITENIbHO paboTaTh C Y4eOHOM U CITpaBOYHOM JUTEpaTypOl Mo PU3NUECKON XUMHUH.
enademp:

. METOAMKON MpOBeeHUs (PU3MKO-XMMHUYECKHX PAacUyeTOB C MOMOILBIO U3BECTHBIX (OPMYII

U YpaBHECHUI.

35



6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:

5 3avetnbix equnwmIl (180 gacos).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHas aTTectanus — 3k3ameH (1 cem.).

1. ®u3nyeckass XuMHs: XUMHYECKAsI TEPpMOAUHAMHUKA

1. MecTo nucuumInHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuummna «Pu3nueckass XUMUS: XUMHUYECKash TEPMOJMHAMUKA» BXOIUT B 0a30BYIO
yacTh 0s1oka b1 «Jlucrumamael (MoaysIn)» Kak oOs3aTenbHas guciuiinHa b1.5.8.2.

2. llenb ocBOeHUSI AMCUMIIIMHBI:

. OBJIAJICHHE OCHOBHBIM MOHATUHHO-TEPMHHOJIOTMYECKUM U METOJIOJIOTMYECKUM annapaToM
TEPMOJAVMHAMMKU M TOJYYEHHME HABBIKOB €ro IPUMEHEHUs [UIsl aHaIu3a XUMHUYECKHUX
MpoLeccoB U (pa30BBIX PAaBHOBECHIA.

3. Kparkoe coaep:kanue TUCHUTIIAHBI

OCHOBBI XMMHUYECKOI TEPMOIUHAMUKH

OcHogHble nOHAMUA MEPMOOUHAMUKU; YPAGHEHUS COCHOAHU

Cucremsbl, niepeMeHHbIe, mapameTpbl U QyHKIHU. COCTaBISIONIUE BEIIECTBA U KOMIIOHEHTHI.

OO6o0mennble cuiabl M 0000mEeHHbIe KoopAuHATBL. CocTosHMS M mporecchl. DyHKIUU

cocrosiHus U GyHKIMK nepexona. daykryanuu. Penakcanumonnsiii mpouecc. [lepsoiif moctynar.

Bropoii moctynar (HyneBoil 3akoH). TemmepaTypa Kak HMHTEHCUBHas nepemeHHas. CBs3b

BHYTPEHHUX IE€PEMEHHBIX C BHEIIHUMHU IEPEMEHHBIMM W TEMIEPaTypoill WM BHYTpEHHEN

sHeprueil. TepMuueckoe U KalOpUUECKOE YpPAaBHEHUE COCTOSIHUS. BapHaHTHOCTb CHUCTEMBI.

WNneansHplii u  peanpHble  r1a3pl.  Paktop cxuMaeMoCTH. KpuTuyeckne KOHCTAHTBI.

OMnOupuyYeckue napameTpbl. YpaBHeHuss Ban-pep-Baanbca, beptno, /lurepuuum, burru-

bpumxmena. BupuanbHoe ypaBHeHue Kammepnunr-Onneca. Iloctpoenne Makcpemia.

[IpuBeneHHble  mepeMEHHblE.  3aKOH  COOTBETCTBEHHBIX  COCTOSHMHU.  BupuanbHbie

koopdunuenter.  Temmeparypa boima.  Tepmmueckne  koddpduumentsr.  Llemoueunoe

COOTHOILIEHHE Diiniepa. YpaBHEHHE COCTOSIHUS KOHIEHCUPOBAHHOM (hazbl.

Ilepebtii 3aK0H MmepmMoOOUHAMUKU

OHeprust M30JMpPOBaHHOM cucteMbl. DYHKIMU Mepexoja (IMyTH) HE SBISIOTCS IOJHBIM

muddepeHanoM. OKBUBAJIEHTHOCTh TEMJIOTHI U palOoThl. IlepBbli 3aKOH Ui OTKPBITHIX

cucreM. XuMudeckas padora. XMMUYECKHH MOTeHIMal. DHEPIUs CUCTEMBI U €€ COCTABIISIOIINE.

Pabota xak mpousBeneHne 0000IIEHHON CHIIBI Ha U3MEHEHHE 0000IIEHHOM KOOpAUHATHI. Buab

pabort. ITone3Has (HemexaHuueckas) padora. uddepenunanbHoe BeIpa)keHUE NEPBOTO 3aKOHA.

Pacuer mexaHnueckoil paboOThl MpU pacIIMPEHUH MPOTHB BHEIIHETO JaBJIEHUS. YpaBHEHHE

anuabatel. OOpaTtuMmblii agumabaTuyeckuit mpouecc. PaGora upeanbHOro rasa B pasziIMYHBIX

mporeccax. Teruora. WM3oxopHas u  wu300apHas TEMJIOEMKOCTh, CKpBITas  TEIUIOTa

M30TEPMUYECKOTO PACIIUPEHUS U CKATUSA, CKPBITas TEIUIOTa U30XOPHOro ckarus. MctuHHasg u

CpelHsis TEeII0eMKOCTb. MombHble TermnoeMKocTu. OnbITbl JKOYdS MO HM30TEPMUUYECKOMY

pacuIMpeHHio UAealbHOro rasza. M3o0apHas W M30XOpHas TEMJIOEMKOCTH KOHAECHCHPOBAHHOM

da3pl. DHTANBNUSA. 3aBUCUMOCTh HW30XOPHOW TEIMJIOEMKOCTH OT oObeMa. 3aBHCHMOCTH
n300apHOI TEIIIOEMKOCTH OT JaBiieHus. TerioeMKoCTh UI€aNbHOTO ra3a He 3aBUCHT OT 00beMa

U faBneHus. BHyTpeHHsss oHeprus kKak  (QyHKUMs ~cocrosHUS. BcmomorartenbHbie

muddepeHIMaIbHbIe YpaBHEHU UI SHTAIBIUU. Y paBHeHue Jlebast.

Tepmoxumusn

M3MeHeHHe BHYTpPEHHEH SHEPruu MpH IMOCTOSHHOM O0bEeMe M IMpH MOCTOSHHOM JaBJICHHH.

HezaBucuMOCTh TEMIOTHI XMMHMUYECKON peaklMu OT MyTH HpoBeldeHHus mponecca. Omeparop

XUMHUYECKON peakuuu. DHTanbnus peakuuu. CBs3b MEXy DHTAIBIUEN PEAKUUU U TEMJIOBBIM

3¢ (deKToM IpU MOCTOSHHOM 00beMe MPH y4acTUU B PEaKIMM HUJeaIbHbIX ra3oB. CTaHIapTHbBIE

coctosHus. CTaHOapTHBIE SHTANBIIMU: peakluH, oOpa3oBaHus, cropanus. llepBoe um BTOpOE
cnenctBusi u3 3akoHa ['ecca. DHeprus cBszu. JuddepenuunanbHas U WHTErpaibHas (OpMbl
ypaBHeHust Kupxroga. TemmeparypHas 3aBHCHMOCTh Pa3HOCTH M300apHBIX TEIJIOEMKOCTEH
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IPOAYKTOB pPEaKIMM W MCXOJHBIX BEUIECTB. BiusHME 3TONW 3aBUCHUMOCTHM Ha HW3MEHEHHE
SHTAJIBIIMMA PEAKUUU TPU W3MEHEHUU TEMIIEpaTyphl. ANIMPOKCHUMALHS 3KCIEPUMEHTAIbHBIX
JAHHBIX I10 TEII0eMKOCTH. [IpenenbHble 3HaUeHNS TEMIOEMKOCTEN IPU HU3KHUX TEMIIepaTypax,
B TOM 4YHCIIE A CJIOUCTBIX M LEHHBIX CTPYKTYp. MOJbHAs TEIIOEMKOCTh HACaIbHBIX
OJTHOATOMHBIX M IByXaTOMHBIX ra30B. TemaoeMKoCTh KUIKOCTU. MIHTEpIONsSuOHHbIE (POPMYITBI
JUId pacdera TeMJoeMKOCTH. TeMnepaTypHas 3aBUCHMOCTb TEMJIOEMKOCTH BeecTBa. CrocoObl
OLICHKM TeIIOeMKOCTH. OTiMYMe OSHTAJbIMM pEaKUUU MEXIYy pPEaJbHbBIMM Tra3aMud OT
AQHAJIOTMYHOW BEJIMYMHBI 711 HACAJIBHBIX Ia30B. 3aBUCUMOCTD DHTAJIBIINK PEAKIIUH OT JABICHUS
JUTS KOHJIEHCHPOBAHHOM (ha3bl. DHTAIBIIMN PACTBOPEHUS U Pa3BEICHUS.

Bmopoiu 3axkon mepmoounamuku; Inmponus

OHTpoONHs KaK SKCTEHCHBHAs (YHKLHUS COCTOSHUA. VI3MEHEHHE SHTPONHMU NpPU MPOTEKAHUHU
B M30JIMPOBAHHON CHCTEME HEOOpPaTUMBIX MPOLECCOB. DHTPOIHMS U30JUPOBAHHOMN CUCTEMBI IPU
COCTOSIHMM TEpMOJMHAMMYECKOro paBHoBecus. HepaseHctBo Knaysumyca. JluccunatubHbIe
npoueccsl. HekoMneHncupoBaHnHas Temora. VM3MeHEHHE HTPOINH, BBI3BAHHOE PaBHOBECHBIM
TEIIOOOMEHOM C OKpYyXeHHeM. PocT »HTponmuu u3-3a HEOOpaTHMBIX MPOIECCOB B CHCTEME.
O6o0061eHHas (opMma 3amucu IEpBOro U BTOPOrO 3aKOHOB TEPMOJUMHAMUKHU ((yHAAMEHTAIBHOE
ypaBHeHue ['m606ca). YacTHple MPOM3BOJHBIE DHTPONUU 10 HKCTEHCUBHBIM TEPEMEHHBIM.
BripaBHMBaHMe MHTCHCHUBHBIX IIEPEMEHHBIX KOHTaKTUPYIOLIUX CUCTEM npu
TEPMOJMHAMHYECKOM paBHOBECUHU. AHAJIM3 HM30JIMPOBAHHOM CHCTEMBI, COCTOSLIEH M3 JBYX
IIOJICUCTEM, OTKPBITHIX 10 OTHOILIEHUIO IPYr K ApPYyry. XUMHUYEcKas NepeMeHHas. XUMHUUYECKOE
cpoxactBo. AOcomroTHas O»HTpomus. TpeTwil 3akoH TepMonuHamuku (moctynat [lmanka).
Tepmonunamuueckass BepoATHOCTb. Popmyna bonbimana. Pacder nM3MeHEHHs SHTpONUHM B
pa3IuYHBIX Ipoueccax. Pacuer SHTponMM 1O pe3yjabTaTaM HW3MEHEHUS TEIUIOEMKOCTH.
AOGCONIOTHBIE SHTPOITUYU YYaCTHUKOB PEAKIIMU IPH J1aBICHUU.

Tepmoounamuueckue nomenyuabl

BHyTpeHHsis sHepruss M SHTpONMsA Kak Xapakrepucrtuueckue ¢yHkuuu. IIpeoOpasoBanus
Jlexxanzapa Uil XapakTepUCTUYECKUX (QYHKIUH (PHTanbIUsA, dHEprus [ enpMmronbna, SHEPrus
I'n66ca). OtcyrcTBUe aOCOMIOTHBIX 3HAYEHMH y TEPMOJMHAMMYECKMX MOTEHIIMAJIOB.
CoorHomienns MakcBemia. [lonHblil  (37€KTpoXUMHUYECKU) moTeHIMan. CBs3b MeXay
XapaKTEepPUCTHUECKOW (QYHKIMEH M TEepMOJMHAMUYECKMMM  MOTEHUHUalaMH. 3aBUCHUMOCTb
sHeprun ['m60ca npu: a) uzmMeHeHuu 7' u p; 0) U30TEPMUUYECKOM DPACIIUPEHUU U CXKATHUU; B)
XUMHUUYECKON peakiuy. CTaHIapTHbIE IPUBEACHHBIE TIOTCHIINAIIBL.

IIpuiioxkenuss XUMHYECKO TEPMOIMHAMUKHU

Tepmoounamuxa pacmeopos

[TapameTrp omHoponHoctu. Teopema Diinepa. [lapiuanbHbie MOJTBHBIE BETUYUHBI U YPaBHEHUS
MakcBemna. YpaBHenue ['n66ca-/lrorema. OTHOCHUTENBbHBIE MapLUaNbHble MOJbHAs BEIMYMHA
U UHTErpaibHO€ CBOMCTBO. TouewHasi, nuHeWHas W 1Iockas (a3pl. CuMMeTpuyHas
M aCCUMETPUYHAsl CUCTEMBI OoTcueTa cBOMCTB. DyHKuMsA cMenieHus. M30TepMbl naBiaeHus napa
IPU TOJOXKUTEIBHBIX W 3HAKONEPEMEHHBIX OTKJIOHEHMSX OT 3akoHa Payns. l3menenue
MOJIBHBIX TEPMOJAMHAMHUYECKUX (PYHKIUI Mpu 00pa3oBaHUM OMHAPHOTO HJICATBHOTO PacTBOPA.
Monbhast sHepruss ['m60ca HewpeaabHOro OMHApPHOIO pacTBOpa. YPOBEHb OTCUETa CBOMCTB
pactBopa. Ilapamerp craGunbHOocTH. M30bITOuHass sHeprust ['mbbca. PerynspHele,
KBa3uperyJsipHble, CyOperyisipHble U aTepMalibHble pacTBopbl. Meron [lapkeHa mpu pacuere
AKTUBHOCTH BTOPOI'O KOMIIOHEHTA.

Ilpasuno a3 u pasnosecus 6 0OHOKOMNOHEHMHBIX CUCHEMAX

@opMyIbpHBIE MaTpULIBl MHOTOKOMIIOHEHTHBIX CHUCTEM. JIBYXCTOPOHHHUH M T'pDaHUYHBIN
skcTpeMyMbl ['mO6ca mpu pacuete paBHOBecHil. ['OMOreHHbBIE M T€TEPOTE€HHBIE CHUCTEMBI.
Juarpammbl cocTostHUNA. OJIHOKOMIIOHEHTHBIE dYeTblpex(as3Hble cuctembl. PacueT ¢a3oBbIX
paBHOBeCH W3 OOIIEr0 M YaCTHBIX YCIOBUH. YCTOWYMBBICE M MeTacTaOWiIbHBIE (Da30BBIC
auarpaMMmbl.  YciioBus paBHOBecuss B auddepeHuumansHoil gopme. Da3oBble paBHOBECHUS
BTOPOTO poJa.
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Daszoevle pasnosecus 6 06YXKOMNOHEHMHBIX CUCIEMAX
Anroput™m pacyera OMHAPHBIX IUArpaMM COCTOSIHMS. YpaBHEHHE MaTepHallbHOTO OanaHca.
Tepmomunamuyeckue Moxaenu ¢da3. OOoOmeHHoe ypaBHeHHE Ban-nep-Baanbca. 3akoHbl
Konoanosa. YpaBuenus [linanka-Ban Jlaapa u [llpenepa.
Xumuueckoe pagnogecue
3aBucuUMOCTh 3Hepruu ['ub0ca cucTeMbl OT XUMHUECKOH niepeMeHHoi. M30Tepma 1 ctanaapTHas
sHeprusi [mbOOca XUMHYECKOW peakuuu. 3aKoH JEHCTBYIOIIMX Macc. bHOXMMHYECKHe
cTaHaapTHble cocTosiHus. M300apa u M30X0opa XMMHUYECKON peaklnu. 3aBUCUMOCThH Jiorapudma
KOHCTaHTbl PAaBHOBECHSI OT TEMIIEpATyphl. 3aBUCUMOCTh KOHCTAHTHI PaBHOBECHS OT JIaBJICHUS,
MIPUCYTCTBUS KaTaau3aropa U OT IPUPOIbl PACTBOPUTEIIS.
CraTtucrtuyeckasi TepMOAUHAMHMKA
Ancamonu
Knaccuueckas  cratucrtuueckas  TepMoAvMHaMuKa. ['amuinbTOHMH  cucteMbl.  da3oBoe
POCTPAHCTBO U (pa3oBas TpackTopus. Aueiiku bonpimana. OyHKIMS pacnpeaencHus.
Cymma no cocmoanuam u cmamucmuueckuil unmezpan. Pacuem mepmoounamuyeckux
C8OIICME UOEAIbHBIX U PEAIbHBIX 24308
OcHoBHOM mnocTynar. YpaBHeHue U Teopema JlnyBwis. MUKpOKaHOHUYECKUH aHCaMOJIb.
Henbra-¢pynkius Jupaka. Kanonuueckuit ancam6nb. Pacnipenenenne MakcBenna. bomnbioit
KaHOHMYECKHI aHcamOib. KBaHTOBasi craTucTHuUecKas TEpMOAMHAMUKa. MaTpuia MJIOTHOCTH.
CymmupoBaHue 1O KBaHTOBOMEXaHMYECKOMY Oasucy. YpaBHeHue ¢oH Heiimana.
Pactipenenenne, dopmyna um mocrosHHas bombrnmana. Octarounas sHTpornus. Jlorapudm
dazoBoro obObema. [ImoTHOCTH 3HepreTuyeckux cocTosHuidl. Pa3oBelii HHTerpan. bombias
crarucThueckas cymma. CBOICTBa pa3iMyHBIX BHJIOB BHYTpEeHHEH »Hepruu. D¢ (deKkTuBHBIC
BpaliatenbHas M KosneOaTenbHas — TemmepaTypel.  KoHGUTYypalMOHHBI  WHTErpall.
MexMOoNeKyIIpHbIC TOTCHIUAIBI U COOTBETCTBYIOMME UM QyHKimu Maiiepa. @opmyna 3akypa-
Terpone. Teopema o0 pacopeneleHUd MO CTEMEHSM CBOOOJBI. 3aKOH COOTBETCTBEHHBIX
cocrosiHuil. Teopernueckoe 000CHOBAHNE BUPHAILHOTO Pa3I0KEHUS.
HepaBHoBecHasi TePMOIHMHAMHKA
Juneitnasa nepasnosecnans mepmoOuHamuKa
Cootrnomenne e [onnme.  IIpomsBoactBo  sHTpommu.  DyHKIMSA — JUCCHUIIALMH.
®eHoMeHoornyeckue Ko3(pduuueHTsl U cooTHoueHus B3auMHocTH OHcarepa. Teopema
I'mancnopda-Ilpuroxuna. Jloructuueckoe oroOpakeHue.
Cunbno HepagHogecHble cUCHEeMbl
Camoopranusanus. BnusHue ynpapisiomero napaMerpa Ha CTalliOHAPHOE COCTOSIHUE CUCTEMBI.
VY cTOMUNBOCTh CTAllMOHAPHBIX COCTOSIHUI. Mozens OproccensiTopa s KosiedaTeNIbHOM peakiuu
benoycoBa-Kabotunckoro. Cxema peakuuud € caMOKaTalu30M JJsi OOBSICHEHUS XUPaJIbHON
aCUMMETPUU aMHUHOKHCIIOT U YTJIEBOJIOB.

4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:
. BJIaJICHUE cUCTeMOl pyHIaMeHTa bHbIX XuMudeckux nousTui (I1K-3);
o BJIa/ICHNE HAaBbIKAMU MPEACTABICHUS OJyYEHHBIX PE3Yy/IbTaTOB B BUJE KPATKUX OTUETOB U

npesenranumii (ITK-6).

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA

B pe3ynbraTe 0CBOSHUS TUCHUIUIMHBI CTYACHT AOJIKEeH:

3Hamy:

. B3aMMOCBSA3b  (PU3MKO-XMUMHUYECKUX  PE3yJbTaTOB,  MNPWIOKEHUH U Qopmyn
¢ pyHIaMeHTaTbHBIMU 3aKOHAMHU XUMHUECKOW TEPMOIUHAMUKH;

. 3aBHCHUMOCTb COOTBETCTBUS MEX]y 000N TepMOJMHAMUYECKOW CHUCTEMON M peabHbIM

(GU3UKO-XMMHUYECKUM OOBEKTOM OT TeX MNPUOIMKEHHM, KOTOpble BBIOpAaHbI B paMKax
UCIIOJIb3YEMOW MOJIENH;

o B3aMMOCBS3b BCEX TEPMOJIMHAMUYECKUX NTEPEMEHHBIX, XapaKTEPU3YIOIINX KOJINUYECTBEHHO
T00yI0 TEepPMOAMHAMHMYECKYKD CHCTEMY, W MPUHLMIBI HMX YCIOBHOTO JEJICHUS
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Ha HE3aBUCHUMbBIC TMIEPEMEHHbIE W TEepPMOAMHAMHUYECKHe (YHKIUM i1 yaoOcTBa
IIOCTPOEHUs MaTEMATHYECKOI0 anmapara;

METO/Bl YCTAaHOBJICHHE CBS3€M MEXKIY MAaKPOCKOIIMYECKMM M MHUKPOCKOIUYECKUM
HOJXO/JaMHU OIMCAHMSI CHUCTEM, COCTOSIIIUX M3 OOJIBIIOrO 4YMCIa YacTUL, OCHOBAHHBIE
Ha MOHATHSAX KJIACCHUYECKOM M KBAaHTOBOM (AJI1 CHUCTEM C JHUCKPETHBIMU YPOBHSIMHU
SHEpPIrux) CTaTUCTUYECKON TePMOANHAMUKY;

MOCTYJIaThl CTAaTHCTUYECKON MEXaHHWKH, XapaKTepU3YIOIIUe CBA3b Mexay (yHKIuein
pacnpezesieHusl paBHOBECHBIX, CJ1a00 HEPABHOBECHBIX U CUJILHO HEPAaBHOBECHBIX CHUCTEM
1 UX TEPMOAVMHAMUYECKUMHU CBOMCTBAMHY;

JIMHENHYIO U HEJIMHEWHYIO 3aBUCUMOCTD CJIOKHOT'O JMHAMUYECKOTO ITOBEAEHUS TUITMYHBIX
HEPaBHOBECHBIX CUCTEM OT (DIYKTyaluid ¥ HEYyCTOMYMBOCTH K HaYaJIbHBIM YCIIOBHSIM;
IIPUHLIMIIBI AHAJIU3a YCTOMYNBOCTH CTALlMOHAPHBIX COCTOSIHMM HEJTMHEWHBIX CUCTEM.

ymembw:

BBIJICJIATE TEPMOJMHAMHYECKYIO CHUCTEMY B BHJE MAaTE€pHaIbHOIO OOBEKTa BHEUIHEH
Cpelibl, CLIOCOOHOrO0 OOMEHMBATBHCS C APYTMMHU TeJaMU SHeprued u (WUjaM) BELIECTBOM,
C MOMOUIBIO peaIbHO CYLIECTBYIOIEH MM BOOOpaXkaeMOil rpaHUYHOM MOBEPXHOCTH;
NPOM3BOJUTH BHIOOpP BEIIECTB, COCTABISIOMIMX TEPMOJMHAMHYECKYIO CHCTEMY, TaKUM
00pa3oM, 4TOOBI C UX MOMOIIBI0 MOXKHO OBUIO ONMHCATh JIOObIE BO3MOXKHBIE M3MEHEHHUS
B XMMHUYECKOM COCTaBe KaXJOW U3 dyacTell cucTeMbl M 4YTOOBI MX KOJUYECTBO
YIIOBJIETBOPSUIO YCIIOBHSIM AJIEKTPOHEHTPAIBHOCTH M MAaTepHAIILHOTO OajlaHca;

BBIJICJIATE TEPMOJAMHAMUYECKHUE IMapaMeTpbl CUCTEMbl U PAHXKHUPOBATH MX B IOPSJIKE
CMBICIIOBOM 3HAUHMMOCTH;

(GbopMynHpOBaTh CYLUIHOCTh PELIAEMON TEPMOAMHAMHUYECKOH 3a7auM, OLEHUBATh CTENEHb
00ECIEYEeHHOCTH €€ HMCXOJHBIMH TEPMOAMHAMHUYECKUMH KOHCTAHTaMM, BO3MOXXHOCTHU
€e pemeHus B TOM WX UHOM TePMOAMHAMUYECKOM MPHOIKEHUH;

paccUUTHIBATh CPEHUE 3HAYEHUSI OCHOBHBIX (DU3MUECKUX BEIMYHMH B 3aKPBITBIX CUCTEMaX
OpyU TIOMOIIM YpPaBHEHMH I KJIACCMUECKOM M KBAaHTOBOW (YHKUMH pacnpeneneHus
KAHOHUYECKOT'0 aHCaMOJIs;

paccuMThIBaTh TepMOJUHAMHUYECKHE (YHKIMHM CHCTEMBbl M ONpEAENATh €€ ypaBHEHHE
COCTOSIHUS, €CIIM U3BECTHBI CYMMBI IO COCTOSIHUSIM;

aHAJTM3UPOBATh BECh PErepTyap BO3MOXKHBIX CIIEHAPWEB MOBEIEHUS CHUCTEM, 3aBUCSIIUX
OT YIPABIISIONINX TTApaMETPOB.

eénaoemsp:

IpUeMaMyd NPUMEHEHHUs TEPMOJMHAMUYECKHMX METOJOB Ul aHaiu3a (U3MUECKUX H
(U3MKO-XMMHUYECKUX SIBICHUH B PEaJbHBIX MpoIeccax (XMMUYECKHE peakuuu, (pa3oBble
nepexobl, MPOLECCHl B PaCTBOPax);

OCHOBHBIMH aJITOPUTMaMH pacuera (a3oBbIX PaBHOBECHH B COBPEMEHHBIX 3JEKTPOHHBIX
0a3ax TepMOJMHAMHYECKUX JIaHHBIX;

METOAMKON CO3/IaHHsI KOMITBIOTEPHBIX MOJIeNIel H300apHBIX TUarpaMM TPOMHBIX CHCTEM;
HaBBIKAMM pacdyeTa CyMMBI II0 COCTOSHHSM HJEaJbHBIX MW pEaJbHBIX TIa30B
YU CTaTUCTUYECKHM pPacyeTOM TEPMOJMHAMHYECKHX CBOWMCTB HACAIBHBIX M PEATBHBIX
CUCTEM;

METO/I0JIOTUEN aHaIN3a MPUYUH BOZHUKHOBEHUSI CAMOOPIaHU3allMK B HEJIMHEUHBIX CHIIBHO
HEPaBHOBECHBIX CHCTEMAax B ONPENEICHHOM JUAalla30HE WM3MEHEHHs YIPaBISAIOIINAX
[1apaMeTpoB;

METOJJaMH  CTPYKTYPUPOBAaHUS Y4EOHBIX TEKCTOB, CIIOCOOCTBYIOLUIUMHU IEPEBONY
MOJIyYEHHBIX 3HAaHUN M3 KPAaTKOBPEMEHHOH MaMATH B JOJTOBPEMEHHYIO (pa3paboTka
KOMITbIOTEPHBIX BEPCUI TPAJUIIMOHHBIX YU€OHUKOB IO XUMUYECKOI TePMOINHAMHUKE);
HaBbIKAMHU B3aMMOJCHCTBHUS CHEIHAIMCTOB PA3JIMYHOrO MPOQHUISs TMPU BHIIOJHEHUH
MEXIUCHUIUTMHAPHBIX MPOEKTOB (COBMECTHOE BBIMOJHEHUE YUeOHO-HCCIIEI0BATENbCKUX
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3a/laHuil TI0 MOJICITUPOBAHMIO (hAa30BBIX JUATPaAMM CO CTyAeHTaMu MHCTUTyTa MaTeMaTUKU

u uadopmatuku bI'Y.

6. O01mast TPy10eMKOCTh JUCIHUNJINHBI:

7 3a4eTHBIX eauHMI] (252 Jaca).

7. ®opMa KOHTPOJIA:

[Tpomexyrounas aTrectaius — auddepeHIupoBaHHbIi 3aueT (KypcoBas padota) (5 cem.),
sK3ameH (5 ceM.).

I1]. duznyeckas XuMHA: XUMHYECKAA KHHETHKA

1. MecTo TMCHMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOMH MPOrpaMMbl

Juctumuimaa «®du3ndeckas XUMHs: XUMUYECKas KUHETHKA» BXOJUT B 0a30BYI0 4acTh
osoka b1 «Jlucuurmmuael (MOIyN)» Kak o0s3aTenpHast quciuiumia b1.5.8.3.

2. lle)id 0CBOEHHUS JUCHUILIMHDBI:

L4 IIOHUMAaHHUEC CMBIC/IA OCHOBHBLIX 3aKOHOB M TCOPCTUUCCKUX MOJIOKECHUN XHUMHYECKOM
KHMHCTHKU,
L4 OBJIaICHUC MCTOAAMHU HCCICAOBAHUA KHHCTHYCCKHX SaKOHOMepHOCTef/'I XHUMHUYCCKUX

MPOIIECCOB, 3HAHUEM 00JIACTU MPUMEHEHHS 3aKOHOB XUMHUECKOM KHHETUKH TIPHU PEIICHUN
KOHKPETHBIX 3a/1a4.
3. Kparkoe coaep:kanue JUCHUTIIAHBI
DopMaibHA KHHETHKA MPOCTBIX Peakuuni
OcHoGHble NOHAMUA XUMUYECKOT KUHEMUKU
XuMHuueckass KHHETHMKAa — HayKa O CKOPOCTAX M MEXaHU3Max XHUMHUYECKHUX pPEeaKIuu.
HecooTrBercTBHE MEXaHM3MOB pPEaKUMH M HMX CTEXMOMETPUYECKHUX YpaBHEHUH. MexaHusm
paznoxkerust N2O, N»Os, cunatesa HBr m HI. OcHOBHbIE MOHATHS XUMHUYECKON KHHETHUKH.
Ornpenenienne CKOpoCcTH peakuuu. KuHeTHdyeckuit 3aKoH ACHCTBUS Macc U 00JIacTh €ro
npumeHuMoctu. I[lopsaok peakuuu. Kunetnueckue kpuBble. Peakuuu nepeMeHHOro mopsijika
U W3MEHEHHME TMOopsijaKa B XOJ€ peakuuu Ha mpuMepe peakiuuu oOpasoBanus HBr.
MonekynsapHOCTb dJIeMeHTapHBIX peakiuil. [Ipsmas u oOpaTHas 3a1a4i XUMUYECKON KUHETHKH.
3aBUCUMOCTh KOHCTAaHTBI CKOPOCTH XHWMHUUYECKOW PEaKIMh OT TeMIepaTyphl. YpaBHEHUE
Appennyca. OnbITHasE SHEPTUs AKTUBALIUH.
Kunemuueckue ypasnenusn peaxkyuil npoCmuvlX munoé 6 3amKHymouix cucmemax. Memoowi
onpeodenenun nopa0Ka peaKyuu u KOHCManmsl CKOpoCcmu
HeoOpaTtumble peakuuu HyJI€BOro, MEpBOro MW BTOporo mnopsakoB. HeoOpaTtumble peakuuu
nopsiaka N. OmnpeneneHue KOHCTAHT CKOPOCTH M3 OMNBITHBIX JAaHHBIX. MeTobl omnpeneneHus
MopsiiKa peakuWd W BHUJIa KMHETUYECKOTO ypaBHEHHMs. Bpems monynpeBpamieHuss U cpeaHee
BpeMs KU3HHU.
Kunemuka xumuueckux peakyuii, npomexKaruux ¢ nomoke
Peaknuu B notoke. PeakTopbl U1€adbHOTO BHITECHEHUS U UACAIBHOTO cMelleHus. OnpeneneHue
KMHETUYECKUX MOCTOSIHHBIX JUISl Pa3IN4HbIX PEAKLU IEPBOro MOpsIKa B pEaKTOpE UI€aTbHOTO
CMELICHUS.
KuneTruka cj10:KHBIX peakumii
Oopamumbsie, napannenvHvie, nOC1€006amenbHble PEAKUUU
Cnoxnele peakuuu. [IpyHIIMID HE3aBUCHUMOCTH MPOTEKAHUS SJIEMEHTApHBIX cTaauil. MeTroabl
COCTaBJICHUS] KUHETUYECKUX ypaBHEeHUH. OOpaTuMble peakliuu nepBoro nopsjaka. OnpeneneHue
AJIEMEHTapHBIX KOHCTAaHT M3 OMBITHBIX JaHHbIX. [lapannensubie peakuuu. I[locnenoBarenbHble
pEeaKIMy Ha MpUMepe ABYX HEOOPATUMBIX peaKIIfil IEPBOTO MOPSIKA.
Ilpuobnusicennvie memoowt. Pacuema KunemuKku c10)cHbIX peakyuil
Kunernyeckuii aHanmu3 TNpoOIECCOB, MPOTEKAOIIUX dYepe3 00pa30BaHHE IMPOMEKYTOUHBIX
npoaykToB. [lpuHIMN kBazucrarmoHapHocTd bojeHmiTeiiHa M 00MacTh €ro MPUMEHHUMOCTH.
KBaszupaBHoBecue. YpaBHeHne Muxasnuca-MeHTHH.
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Ilennvie peakyuu

[lenHple peakuuu. DJIEMEHTAPHBIE INPOLIECCH BO3HUKHOBEHUS, IPOAOKECHUSA, Pa3BETBICHUS
u obOpbiBa nenei. JlnuHa nenu. PaznuuHble METOABI pacdyeTa CKOPOCTH HEPa3BETBIEHHBIX
LenHbeIX peakuuid. IIpyMeHeHHMe MeTona CTalMOHAPHOCTH MJI COCTaBICHUS KHHETUYECKHX
YPaBHEHU HEPA3BETBJIECHHBIX LIEMTHBIX PEaKLMi Ha IpUMepe TEMHOBOro oopa3osanus HBr.
Pa3zBerBieHHble 1enHble peakuuu. KuHetmdeckne OCOOCHHOCTH PAa3BETBICHHBIX IIEMHBIX
peaxkumii. [IpenenbHble sBJICHMS B Pa3BETBICHHBIX LIEMHBIX PEAKUUAX HA NPUMEPE PEaKkLUu
okucieHus Bojopoxaa. IlomyoctpoB BocmnameHenus. llepmon wuHIyKnuu. 3aBHCHMOCTH
CKOpPOCTH PEaKLMU HAa HWKHEM IIpelielie BOCIIAMEHEHHs OT JAMAMETpa COCyAa W IIPUPOIBI €T0
noBepxHocTU. [IpuMeHeHMe MeToJa KBa3HCTAMOHAPHBIX KOHLEHTPALMKW JJIs  ONMCaHUS
IIPEACIIBHBIX SIBJICHUN B OKPECTHOCTSX IIEPBOrO U BTOPOIO MPEEIIOB BOCILIAMEHEHHS.

Teopuu XUMHYECKO KHHETUKHU

Iloeepxnocms nomenyuanvbHOU IHEpeUU  ONA  CUCIEMbBL  AMOMO6,  YUACHMEYIOU{UX
6 2/1IEMEHMAPHOM AKme XUMUUECKOU peaKyuu

IloBepXxHOCTH  MOTEHUMANBHOM  3HEepruu.  IIOBEpXHOCTH  MOTEHUMAIBHOM  DHEPIUH
JUIsl B3aUMOJIEHCTBUS Tpex aToMoB Bogopona. IIyte peakuuu. I[lepexonnoe cocrosnue. llonarue
0 COBPEMEHHBIX METOJIaX pacyeTa NOBEPXHOCTU NOTCHIIUAIBHON SHEPTUH.

OcHogGHbIe nON0CEHUA MeopUU AKMUBUPOBAHHOZ0 KOMNJIEKCA

MeTto1 epexoJHOr0 COCTOSIHUS (aKTUBUPOBAHHOTO Komiuiekca). CBOWCTBa aKTHBUPOBAHHOIO
KoMIulekca. CTaTUCTMUYECKHUH pacdyeT KOHCTaHThl CKOpOCTH. OCHOBHBIE IOIYLICHHS TEOPUHU
AKTUBUPOBAHHOTO KOMIUIEKCAa M  O0JIaCTh  €ro  NPUMEHHMOCTH. |paHCMUCCHOHHBIN
K03 uureHt. TepMoInHAMUUYECKUI acleKT TEOPUHM aKTHBUPOBAHHOI'O KOMILIEKCA. DHTPOMHUS
akTuBaluu. COOTHOILIEHUS MEX]ly ONIBITHOM Y HCTUHHOW SHEPrUeil aKTUBALIUH.

OcHogHbIe NON0ICEHUA MeopUU AKMUBHBIX COYOaPEeHU

Teopuss coymapeHuii B XHMHUYECKOW KuHeTwke. Ee mnpubmmkenHas u Oonee cTporas
dopmynupoka. Popmyna Tpayrua-JIsrouca. Crepuyeckii MHOKHUTEb.

Ilpumenenue meopuii Xumuuecko KUHEMUKU 014 pacuema KOHCHAHM CKOpocmu
MoHoMonekynsipHble  peakuuu. Teopuss aKTUBUPOBAHHOTO KOMILJIEKCA B IPUMEHEHUU
K MOHOMOJIEKYJISIPHBIM peakuusM. OOnacTb NPUMEHUMOCTH TOJYyYEHHBIX COOTHOIICHUH.
Teopust coynmapeHuii B IPUMEHEHHHM K MOHOMOJIEKYJISIPHBIM peakiusMm. Cxema JIuHnemana
U €€ COIIOCTaBJICHUE C ONBITHBIMA JaHHBIMU. [IpuuMHBI HETOYHOCTH cXeMmsbl JIMHaeMaHa.
ITonpaBku I'mumensByna u Kaccens. Ilonarue o teopun PPKM. bumonekynspHble peakuuu.
Teopusi aKTHUBHUPOBAHHOIO KOMIUIEKCA B MPUMEHEHMH K OUMOJIEKYJISIPHBIM peaKIusM
pasnuyHoro Tuma. Teopust coylapeHUd B TNPUMEHEHUH K OUMOJEKYISPHBIM pEaKIHsIM.
ConoctaBneHue pe3yabTaTOB TEOPUU COYJApPEHUH M TEOPHUH AKTUBUPOBAHHOIO KOMILIEKCA.
OneHka CTEpUYECKOTO MHOMKHUTENS] TEOpPUM AaKTHUBHBIX COyJapeHui. TpHUMOIIEKYIsIpHBIE
peakuuu. [IppuMeHeHne TeOpun aKTUBUPOBAHHOTO KOMIUIEKCA JUIsl OIIMCAHUS TPUMOJIEKYIISIPHBIX
peakluii ¢ ydacTHUEeM OKHUCH a30Ta. Teopus COynapeHUH B NPUMEHEHUHM K TPUMOJIECKYJISAPHBIM
peakiusiM. CormocTaBieHHE Pe3yJIbTaTOB 00EHX TEOPUIA.

Peakuum B KOHICHCHPOBaHHBIX CpeAax

Peakmuun B pactBopax. "Kmerounsiii 3¢ dext". YpaBuenue bpencrena-breppyma. YpaBHenue
CMOIIyXOBCKOTO.

DoTOXUMHYECKHE PeaKIuu

DOTOXMMHUYECKHE peakIiH. DlIeMeHTapHble (GoToxumuueckue mnpouecchl. [Ipunimn dpanka-
Konnmona. ®OTOXMMHYECKHE AKTUBHBIE YACTHIBI. JKCHUMEPBI, 3KCUIIEKCHI M HMX CBOMCTBA.
W3mMeHeHne (pU3MUECKUX M XMMHUYECKHX CBOMCTB MOJIEKYJN NPH HJIEKTPOHHOM BO30YXICHHH.
KBaHTOBBII BBIXOJI. 3aKOH (HOTOXMMHUECKON 3KBUBAJEHTHOCTH JiHIITENHA. 3akoH JlamOepra-
bepa. Ormpenenenne KHUHETUYECKUX MOCTOSIHHBIX (OTOXMMHUYECKHX pEaKkIUi MEeToaoM
cTranMoHapHbIX KoHIleHTpanuid. Cxema [lltepna-®onmepa.
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Karamm3
Cywinocmo kamanu3sa. I'omozennwiit kKamanus
Onpenenenne karanusa. OOmpe npuHOMNBI Katanu3a. Ponp karamu3a B xumuu. OCHOBHBIE
MPOMBILIUICHHBIE ~KaTaIUTHYECKUE TMpouecchl. [IpuMepbl MeXaHM3MOB KATAIUTUYECKHUX
MIPOLIECCOB.
I'omorennsiii karanu3. KucinotHo-ocHoBHOW kataynm3. Knaccuukaius peakmuii KUCIOTHO-
OCHOBHOTO THNa. KWHETHKa W MEXaHW3M pPEaKIuil CHeru(pUIecKoro KHCIOTHOTO KaTalu3a.
TBepabple KUCIOTHI Kak Karanu3aTopbl. KuHeTHka M MeXaHW3M peakluid OOIIero KUCIOTHOTO
Karanusa. YpaBHeHHEe BpeHcTena U ero UCrojab30BaHUE B KMHETHKE KAaTATUTUYECKUX PEaKLUi.
Crnernuduyeckuii 1 001U OCHOBHOM KaTaIu3.
I'emepozennviit kKamanu3s
I'eTeporennsiii katanus. OnpeneneHue CKOPOCTH TEeTEPOreHHONM KATAIUTHYECKOW pPEaKIHH.
Paznuunbie pekUMBI IPOTEKAHUST PEAKIMi (KMHETUYECKAash U BHEIIHSS KHHETUYECKas 00JacTH;
o0nacTb BHEIIHEW M BHyTpeHHeH auddy3un). MexaHu3Mbl T'eTepOreHHBIX KaTaJIUTHYECKUX
peakuui. Kuneruka JIhnrmropa-XuHniensByna Uil peakiMd Ha OJHOPOJHOM IOBEPXHOCTH
Karajau3aTopa.

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

o CHOCOOHOCTh ~ HCHOJB30BaTh  IOJYYEHHbIE  3HAHUA  TEOPETHUECKUX  OCHOB
(GyHIaMEHTAIbHBIX Pa3/IeJIOB XUMHHU TIPH PELICHUH MpodeccuoHanbHbIx 3anad (OITK-1);

. BJIaJICHUE cUcTeMOil pyHIaMeHTa bHbIX XuMudeckux noustui ([K-3);

o CHOCOOHOCTh HPHUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTHU

Pa3BHUTHUS XMMHUYECKOW HAYKH [IPU aHAIN3E MOIy4eHHBIX pe3ynbTatoB (ITK-4).
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT HO0JIKEH:

3HaAMb:

o OCHOBBI COBPEMEHHBIX TEOpPH B OO0JACTH XHMMHUYECKOH KHHETUKH M  CIIOCOOBI
UX TPUMCHEHUS JUIsl PEIICHUS] TCOPETUUECKUX U MPAKTHUYECKUX 3a/1a4 B JIFOOBIX 001acTsIX
XUMHU;

ymembw:

o CaMOCTOSITEIIEHO CTaBUTH 33/1a4y KHHETHUECKOTO UCCIICIOBAHUS B XUMUYECKUX CUCTEMAX,

BEIOMpATh ONTHMAJbHBIE IIYTH W  METOJABI pEIIeHHWs TOJOOHBIX 3aJad  Kak
HKCIIEPUMEHTAIbHBIX, TAK U TEOPETHUECKUX;

o 00CYX/1aTh pe3yNIbTaThl KWHETUYECKUX HCCIIEeIOBAHNN, OPUEHTHPOBATHCS B COBPEMEHHOU
JUTEpaType IO XHMHUYECKOM KHHETHUKE, BECTH HAYYHYIO JHUCKYCCHIO IO BOIPOCAM
XUMHYECKON KUHETUKU;

enademp:

o OCHOBHBIMHM 3aKOHAMH XUMHUYECKOW KHHETHKH, OCHOBAaMH KaTallu3a, METOOJIOTHEH
CTaHJApPTHBIX KWHETUYECKHX HW3MEPEHUN UM pPacyeTOB KHUHETHMUECKUX XapaKTEePUCTUK
XUMHYECKHX TPOIIECCOB.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

8 3aueTHBIX equHUI] (288 yacos).

7. ®opMa KOHTPOJIA:

[TpomexyTounas arrecranus auddepeHpoBanHblii 3aueT (KypcoBas pabora) (6 cem.),
sK3aMeH (6 ceMm.).

XuMHYeCcKHe OCHOBbI OHOJIOTHYECKHUX MPOLECCOB

1. MecTo tucuMnJIMHbI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/bHOH NPOrpaMMbl
JucnumimHa «XUMHUYECKHE OCHOBBI OMOJIOTMYECKUX IPOLIECCOB» BXOIUT B 0a30BYIO
qacTh 0sioka b1 «/lucuumnuaer (Mo1ynn)» Kak o0s3arenbHas nuciuiumia b1.5.9.
2. lei4 0OCBOEHHUSA JUCUUILIMHBI:
. PaCKPBITh CMBICII OCHOBHBIX XMMHYECKHX 3aKOHOMEPHOCTEH OMOJIOrMYECKUX MPOLIECCOB;
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. HAy4YUTh CTYIEHTOB IOHMUMATh XHUMHYECKYI0 IIeIeCOOOPAa3HOCTh OMOIIOTHYECKUX
MIPOLIECCOB.
3. Kparkoe coaep:kanue JUCHUIIIAHBI
BBenenue
Omnpenenenne xuBoro. CpoiicTBa xuBod Martepuu. CTpoeHHE paCTUTENBHONM M KUBOTHOM
KJIETOK.
AMHHOKMCJIO0THI. Beakn
AMUHOKHCIOTBl Kak CTPYKTYpHBbIE 3JeMeHThl OenkoB. HomeHnknatypa M Kiaccugpukanus
aMUHOKHUCJIOT. ONTHYECKHE CTEPEOM30MEPBI, HUX Kparkas xapakrepuctuka. [lonstue o
3aMEHHUMBIX M HE3aMEHUMBIX aMHUHOKHCIOTax. bunonspHbii uoH. bydepHsie cBoiicTBa
aMUHOKHUCIOT. Du3uueckne © XUMUYECKHE CBOWCTBA aMUHOKUCIOT. [loHstme 00
M302JIEKTPUYECKOM Touke. Meroabl OmnpeneieHuss aMHUHOKHMCIOTHOTO COCTaBa  JKHUBBIX
opranu3MoB. Poiib 0€lKOB B MOCTPOCHUM KUBOW MAaTEPUU M B MPOLIECCAX JKU3HEACATEIHLHOCTH.
OneMeHTHBIH coctaB Oenka. CrpykTypa OenkoBoi MoJiekyibl. [lomumnentumnas Teopus
cTpoenust Oenka. OyHKIMM OENKOB: CTPYKTypHasi, KaTaIUTUYECKas, 3alIUTHAsI, TOPMOHAIbHAS,
TpaHcnopTHas u Ap. [Ipocteie u cioxubie Oenku. JleHatypanus U peHatypanus 0eIKoB.
OO0mme cBoiicTBa U CTPYKTYpPa ¢epMeHTOB
Ob6mee nonstue o ¢epmentax. Homenknarypa u knaccudukanus depmeHtoB. Cxonacta u
pas3nuuus B CTPYKTYpe U JeHCTBUU (DEPMEHTOB M HEOPraHMYECKUX Karaiau3aTopoB. KuHeruka
(depMEHTATUBHBIX peaknuid. YpaBHeHne Muxadmca-MenreH. CBoiicTBa  (EpPMEHTOB:
TepMoiabuiIbHOCTh, pH-3aBUCHUMOCTB, CHEHU(PUUHOCTb, OOPATUMOCTh AeHCTBHSI. MexaHU3M
neictBuss  (pepMEHTOB. AKTHUBAaTOpPbl W HMHTHOMTOPHL. BHYyTpHKIETOYHas JIOKaIM3amus
(bepMEeHTOB U HX 3HAYCHHE.
JInnuasl. buosornueckne meMOopaHbl
buonoruueckue memOpanbl. OmnpeneneHue, crpoenue u cpoiictBa. Jlunuasl. Knaccudukanus,
XUMHYecKast CTpyKTypa. ['mapodoOubie B3ammoneicTBus. JlummmHele MuLeIbl, Ouciow,
aunocombl. MemOpannbie Oenku. OcobeHHOCTH cTpoeHus. MeMmOpaHHbIi TpaHcnopt. oHHbIE
KaHaJbl U HACOCHI.
O0OMeHn BemecTB U JHepruu. buosnepreruka
OOMeH BellecTB U SHEPTUU — OCHOBA JKU3HEIEATEIBHOCTH JKUBBIX OPTaHU3MOB. ACCUMIIIALINS U
muccumunanus.  IIpomexxyrounslid  oOMeH — BemiecTB.  Perymsmust oOMeHa — BEIECTB.
buonoruueckoe OKHCIIEHHE KaK OCHOBHOM MEXaHU3M OCBOOOXKIEHHUS HHEPrUH B KUBBIX
opranuzMax. AdpoOHBI W aHa’pOOHBI THUN »HepreTuku. JlpixatenpHas wnenb. OOmee
MpeACTaBICHUsT O ¢epMeHTax OMOoJIOrHueckoro okucieHus. OrpeneneHne OMOIHEPTETHKU.
CBoOOIHOE OKHCIICHME U OKHUCIIEHHE, compsbkeHHoe ¢ (ocopunupoBanueM. Jlokanuzanus
OKHUCJIUTEIBHOTO (hOCHOPUINPOBAHUS B KIIETKE.
buosiornyecku aKkTHBHbBIC BelIECTBA
'opmonbl. XapakTepucTHKa BaXXHEMIINX MpeacTaBUTeNed MNEeNTUAHBIX TOpMOHOB. OOiiee
IPEJICTaBICHUE O TPUPOJE U PpOJM BUTAMHUHOB. ABHMTAMHUHO3bl, THUIIOBUTAMHHO3BI,
TUIEepBUTaMUHO3bl. [IpHMunMHBI  BO3HHKHOBEHMsI Je(dULMTa BUTAMHUHOB B  OpraHU3ME.
Homenkmnarypa u knaccudukaiuss BUTAMHHOB. XapaKTePUCTHKA BaXKHEUITNX MpeCTaBUTENICH
KUPOPACTBOPUMBIX BUTAMUHOB.
Yraesoabl. O0MeH yriieBoa0B
OO0mmas xapakTepUCTHKa YIJIEBOJOB M UX XapakTepucTuka. [IpocTble U CIOXKHBIE YIIIEBOIBI.
[Tonucaxapuapl:  Ki1accupUKalMsl, XUMHYECKas  CTPYKTypa, CBOMCTBa,  BaKHeHIne
npeacTaBuTeNU. buosiornyeckass poyib  yrieBOJOB. bHoOcHHTE3 yrieBogoB. MeXxaHu3M
NEePBUYHOTO OMOCHHTE3a YTIIEBOJOB B Mporecce (OTOCHHTE3a U XeMocuHTe3a. OOMEH TITI0KO3bI-
6-dochar (IMXOTOMUYECKHN M allOTOMHUYECKHAN MYTH, UX COOTHOIIEHHE B opranm3me). OOMeH
nupoBuHOrpanHoil kuciotel. Llukn KpeGca, ero posnb B sHeprooOpa3oBaHuM. [mMkoiau3 u
TJIMKOTEHOJIHU3.
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HyxkenHoBble KHCJIOTBI

HyknenHoBble KHCIOTBI — BBICOKOMOJICKYJISIPHBIE, JIMHEHHBIC, IOJSIPHBIE OUOMOINMEPHI.
Ilepeuunas  crpykrypa mnoauMepHo uenu JHK. Bropuunas crpykrypa JIHK.
H30reoMeTprYHOCTh KOMIUIEMEHTAPHBIX Nap, cTekuHr. Tononorus JHK — cynepcnupanuzanus.
IlepBuunas ctpykrypa PHK. Ornmmuus or JAHK. Bropuunas crpykrypa PHK. Tpernunas
crpykrypa PHK. Mumukpus npocrpanctBenHoi ctpykrypbl PHK u 6enka. PHK-depmenTsr —
pu6o3uMbl. YHKINK HYKJIEUHOBBIX KUCIOT. [ToHsTHE O TpaHcimauuu. I'eHeTHUecKkuil Koz, ero
CBOMCTBA.

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

. CIIOCOOHOCTh ~ HCIIONIb30BaTh OCHOBHBIC 3aKOHBI CCTECTBEHHOHAYYHBIX JHCIUIUIHH
B npodeccuonanbHoi aestenproct (OI1K-3);
. CIIOCOOHOCTh TPHMEHSATh OCHOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI U 3aKOHOMEPHOCTH

Pa3BHUTHUS XMMUYECKOW HAYKH [IPU aHAIN3E MOTy4eHHBIX pe3ynbraroB (ITK-4).
5. InaHupyeMsble pe3yJbTaThbl 00y4eHHS
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT H0JIKEH:
3Hamy:
o CTPOCHHE U CBOICTBA OCHOBHBIX XUMUYECKUX KOMIIOHEHTOB KHBOW MaTEPUU;
o O0COOCHHOCTH CTPYKTYPBHI U (YHKIIMOHUPOBAHUS OEIIKOBBIX MOJIEKYJ U X KOMILIEKCOB Kak
HOCHTETICH KU3HH;
o MOJIEKYJISIPHBIE OCHOBBI OMOCHHTE32a TIPUPOIHBIX ITOJIUMEPOB;
o MIPUHIIMITBI PETYIISITIN OOMEHA BEIIECTB;
o B3aMMOCBSI3b OOMEHA COSIMHEHHH Pa3InYHBIX KJIACCOB OMOMOJICKYIT,
ymemb:
o CUCTEMATH3UPOBATh M 0000IIATH 3HAHUS, TIOTyYSCHHBIC IPH U3YYCHUH TUCITUTUINHBI,
enademp:
o COBPEMEHHBIMHU IMPEICTABICHUSIMH O XUMUYECKUX OCHOBAX )KM3HEHHO BaXKHBIX MPOIIECCOB
Y SIBTICHUH U UX PETYISIINH;
6. O01mast TPy10eMKOCTh JUCIHUNIMHBI:
7 3aueTHbIX equHuUI] (252 4acoB).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4et (7 cem.).

BLICOKOMOJIQKyJ'IﬂprIe COCIMHCHHUA

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

Hucnunnuna «BpICOKOMONEKYIISIpPHBIE COSAMHEHU» BXOAUT B 0a30BYI0 4acTh Onoka bl
«ducrunnunel (Moxynu)» kak obs3arensHas aucuurinHa b1.6.10.

2. llesiu ocBoeHMs UCHMIIJIMHBI:

o 3HAKOMCTBO CTYJEHTOB C OCHOBaMM HAayKM O TMOJMMEpax U €€ BaKHEUIIUMHU
MPaKTUYECKUMU MPUIIOKEHUSIMHU.
. 3. Kpartkoe coapep:xanue TUCUMILIHHBI

BBeenne B XUMHIO BBICOKOMOJIEKYJISIPHBIX COeUHEHUI

Ocnognvie nonamus. Monekynapuaa macca. Monekyaapuo-maccogoe pacnpeoeienue
Monomep, mommmep, ommromep. Cpemnme MoJekysipHeie Maccel (MM) monuMepos.
Makpomornekyia, MOJIMMEpPHasl LENb, MOBTOPSIOMIEECS 3BEHO LIEMH, CTENEHb MOJIMMEPU3ALNH.
Cesa3p mMexny MM MmoHOMepa W mosiMMepa, CHelu(HuKa IMOHSATHS «MOJEKyJsIpHas Macca
NOJMMepay TPUMEHHUTENbHO K MOJMMEpPHBIM BemlecTBaM. Kiaccudukanuss MHOIMMEPOB.
Monexynsapaas macca (MM) moMMepoB Kak cpeHsis KOTMYECTBEHHAs! XapaKTePUCTUKA MAaCChl
MOJIEKYJ NToIMMepoB. CpeHEUNCIEHHAs], CPETHEMACCOBAsl U CPEAHEBSI3KOCTHAS MOJIEKYJISpHas
Macca. MeToapl ompeneneHuss MOJEKYJSpHBIX Macc. [uapoanHamMu4eckue CBOMCTBA
MaKpOMOJIEKYJ B pacTBopax. Y paBHeHHe HploToHA. BSI3KOCTH HU3KOMOJIEKYIJISIPHBIX KUAKOCTEH,
BA3KOCTh PACTBOPOB MOdMMepoB. OTHOcUTENbHAs, NpPUBEIEHHAs U XapaKTepUCTUYECKas

BA3KOCTb, UX pa3MepHOCTH. CBS3b XapaKTEPUCTUUYECKOM BSI3KOCTH C MOJIEKYJISIPHOM Maccoil
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noauMepa. YpaBHeHue Mapka-XayBunka-KyHa. Buckosumerpus Kkak MeETOA ONpeAeieHus
CPEIHEBSI3KOCTHOM MOJIEKYJISIPHOM Macchl MOJUMEpa. 3aBUCHUMOCTh XapaKTEPHUCTUUYECKOU
BS3KOCTH OT IIPUPOABI pacTBOPUTEIN, TeMmIeparypbl. KoHcTaHTa XarrmHca Kak Mepa OLICHKHU
«KadecTBa» pacTBOpUTENs. MOJEKYISIPHO-MAcCOBOE PACIpPEEICHUE, KPUBBIE PaCIPECIICHNUS.
Metoap! (pakMOHUPOBAHHUS TOJIMMEPOB. METOABl ONpEAETCHUS MOJEKYISIPHO-MACCOBOTO
pactipenesneHuss  nonuMepoB.  OCHOBBI  MeTOAa  TelIbIIPOHMKAIOIIEH  XpoMaTorpadum.
TypOunumerpuueckoe TUTPOBAHUE KaK IKCIPECC-METO]] ONPEAEIICHNS MOJIEKYIIPHO-MacCOBOIO
pacnpeneseHusl.

Pacmeopbt 6b1COKOMONEKYNAPHBIX COEOUHEHUTL

OcoOCHHOCTH PACTBOPEHMS BEIIECTB C BBICOKOM MOJEKYJSIpHOW Maccoil. IlpuroroBiieHue
pacTBOpoB mnoiaumepoB. OnpeneneHue KOHLEHTpPALlMU pacTBOPOB moauMmepoB. IlpusHaku
UCTUHHBIX U KOJUIOMJIHBIX PacTBOPOB IOJIMMEPOB, YCIOBHUA UX oOpa3oBaHus. OTKIOHEHUS OT
UJCAIBHOCTH B pAacTBOpax IOJIMMEPOB M HX MPUYUHBL. TEpMOIMHAMHUYECKHE KpPUTEpUU
pPacTBOPUMOCTH U J0KA3aTEIbCTBO TEPMOINHAMUYECKON PAaBHOBECHOCTH PACTBOPOB IIOJUMEPOB.
TepMoauHAMUKa pAcCTBOPEHHUSI IOJIMMEPOB C PA3IMYHONM THOKOCTBIO IIETH. OHTAJIBIHUSL
pacTBopeHMs. BiusHue TemmepaTypsl Ha pacTBOPUMOCTb NOJIMMEpOB. Da3oBble AMArpamMMbl
CHCTEM TIOJMMEpP — pacTBOPUTENb Jii aMOPGHBIX M KPUCTAJUIMYECKHX IOJMMEPOB, HX
cneurdurka B CpaBHEHUU C TMarpaMMaMi HU3KOMOJEKYJISpHBIX BeulecTB. CocoObl MOTydeHust
¢da3zoBbIX JuarpamMm. BiusHHME Ha pacTBOPUMOCTb XHUMHUYECKOW MPUPOABI IOJIKMMEpa MU
pacTBopuTeNd. BiusHue MONEKyJIApHOM Macchl IOJUMEPA, CTENEHU KPUCTAIMYHOCTH H
HaJIM4YUsl TONEPEYHbIX XHUMUYECKUX CBSA3€M Ha €ro pactBOpUMOCTb. OrpaHUYEHHOE U
HeorpaHuueHHoe HaOyxaHue. PaBHOBecHas creneHb HaOyXaHHMs M METOJbl €€ OIpeesIeHus.
OcmoTHuecKoe JaBlieHHe pacTBOPOB momuMepoB. [Ipumenenue 3akona Bant ['odda. dazosie n
¢u3nUecKre COCTOSHUS MOJIMMEPOB. AMOpP(HBIE U KPUCTAIUINYECKUE TIOJTUMEPBI.

Cmpykmypa noaumepog. /legpopmayuonnsle c6oiicmea noaumepos 6 pasiuiuHbvix Qazoevix u
Qusuueckux cocmoanuax

YpOBHU CTPYKTYpHOW OpraHU3alyy MOJUMEPOB: XUMHUECKOE CTPOCHHE 1IN, KOHDUTYparus u
KOHpOpMaLus ILeNnu, HaaMOJEKYJIsIpHass CTpyKTypa. Tunbl KOHQUIypallMOHHON H30Mepuu
nonuMepHbIx neneid. Konpurypaunonusie uzomepsl. Konpopmanuu makpomosnekyi. ['nobkocts
LeNH MOJUMepOoB. MOENn ey MaKpoMOJIeKyJl. ArperaTHble U ()a30Bble COCTOSHUS BEILECTB.
AMop(dHbIE, KPUCTAUTMYECKHE, KPUCTAITU3YIOIINECS OIUMepbl. BinsHue cTpoeHus noaumepa
Ha €ro CIOCOOHOCTh HAaXOAMUTHCS B PA3IUYHBIX (PA30BBIX M AarperarHbIX COCTOSHUSX.
HanmonekynspHas ctpykTypa amopdHbIX noaumepoB. Jlomenbl. MeTo bl SKCIEpUMEHTaIbHOTO
UCCIIEIOBaHUsI CTPYKTYpBl MojuMepoB. Pentrenorpadus, 3nekTpoHo- U HelTpoHorpadus, ux
BO3MOXKHOCTH JIJISl U3YUEHUSI CTPYKTYphI MOIUMepoB. OpUEHTHPOBAHHOE COCTOSHUE TIOJTMMEPOB.
CrtpyKTypa BOJIOKOH U IUIEHOK IOJIMMEPOB, IIOHATUE O TEKCTYPE.

CuHTe3 M XUMHYeCKHUe NpeBpalieHusl BbICOKOMOJIEKYJISIPHBIX COeIMHeHMit
Ilonumepuszayua u cononrumepuszayus

[Tonmumepusanus, OCHOBHbIE XapaKTEpPUCTUKHU peakunu. CTpoeHHEe MOHOMEpOB, CHOCOOHBIX K
nonuMepusanuu. TepmoanHamuka nonaumepuszauuu. [lonMMepusanus — HEHACBHIILEHHBIX
COCIMHEHUM, HAIPSOKEHHBIX I[MKJIOB M MHOTOWIECHHBIX LHKIOB C rerepoaromamu. Poib
DHTAJIBIIMU U DHTPOIMHU IIPOLIECCA B OCYIUECTBICHUM DPEAKLUUU IOJUMEpHU3aluu. BriusHue
TEMIIEpaTypbl HAa BO3MOYKHOCTb OCYILECTBIICHMS IOJIUMEPU3ALNN PA3NUYHBIX [0 IPUPOJIE
MoHOMepoB. LlenHas u cTyneHyaTast HOJIMMEpU3alns, UX OCHOBHbIE 0cOOeHHOCTH. PagukanbHas
noJMMepu3anus, CcTaadd pa3BuTus mnporecca. CrocoObl HHUIMUPOBAHUS  CBOOOJHO-
panukanbHOM — monmuMepusanuu. KuHeTnka  CBOOOJHO-pAaJUKAIBHOM — MHULUHPOBAHHOM
noJIMMepHu3anuu. BiMsHME KOHLIEHTpaluMyM HHHUIMATOpAa Ha CTENEHb IOJMMEPHU3ALUN
oOpasyromierocss mpu peakuuu mnoiumepa. OcoOeHHOCTH pocta uenu. lloHsTHE O peakiyuu
TenoMepu3anuu. HeBO3MOKHOCTB MOTYYEHUS CTEPEOPETYIIAPHBIX MOJIUMEPOB MPH PaIUKAIBHON
HOJMMEpHU3aI. ATAaKTHUECKOE CTPOCHHE MPOAYKTOB CBOOOJHO-PATUKAIBHOM MOJMMEPU3AIIUH.
Bapuantsl o00ppiBa 1lemu TpuU  CBOOOJHO-paJMKalIbHOM monuMmepuszauuu. PanukanbHas
comonuMepusauus. YpaBHEHHE cocTaBa comnoiaumepa (ypaBHeHue Maiio). HonHas
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noJIMMepU3alus, €€ BHJbl B 3aBUCHMOCTH OT HPUPOABI MOHOMEpAa M THUIA MHPUMEHSIEMOTO
katanuzaropa. Katmonnas mnonuMmepusanus. KaranuszaTopbl WM COKaTalM3aTOpbl. AHUOHHAA
noJIMMepu3anus, MPUMEHAEMbIE B peakiuu KaTtaiu3aropbl. OCHOBHBIE CTaJuu IIpoliecca.
[TousiTue o ‘“KHMBBIX LEMSIX’, HUX POJb B CO3JaHUM HOBBIX MOJUMEPOB. AHHUOHHO-
KOOpJMHALIMOHHAS  TOJUMEpHU3alus. TUlbl  OpPUMEHSEMbIX  KaTanu3aTopoB.  CuHTE3
CTEpEOPETYJSPHBIX MOJUMEPOB Ha KaTanm3aTopax Lluriepa-Harra. CrepeoperymnspHbie U30- U
CHUHJMOTaKTUYECKHUE TTOJTUMEPBI.
Honukonoencauyus
Peaxiius nosmkoHIeHCallUH, €€ OCHOBHBIE OCOOCHHOCTH, OTIUYHUE OT PEAKIIUU MOTUMEPU3ALINH.
CtpoeHne  MOHOMEpPOB,  CIIOCOOHBIX  BCTyHmaTb B PEAKIUI0  TOJUKOHJECHCAIIUU.
OYHKIIMOHATHPHOCTE MOHOMEPOB M HX CIOCOOHOCTh OOpa3OBHIBaTh JMHEHHBIC U CETYATHIC
noymmMepbl. KnHeTHKa MoJIMKOHACH AU, PaBHOBEeCHass W HEpaBHOBECHAs IMOJIMKOHICHCAITUS,
roMo- W reTeponoiukonaecanus. PerymupoBanune MM. Vpasuenue Kaposepca. CrocoObl
MIPOBEICHUS JIMHEWHOW MOJIMKOHACHCAIIMH. TpexMepHas OJIUKOH ICHCAIIHSL.
Xumuueckue peakyuu u npeepauieHus noJaumMepos
XUMUYECKUE peaklnu, He MPUBOASAIINE K U3MEHEHUIO CTENEHU MOJIMMEPU3alud MAaKPOMOJIEKYJT:
MOJIMMEPAHAJIOTUYHBIE ~ TIPEBpAlllCHUs] W BHYTPUMOJICKYJIIPHBIE  TEPErPYyHIUPOBKHU.
OcoOeHHOCTH TPOTEKAaHUS peaKUui MONMMEpaHAIOTUYHBIX mpeBpameHuii. [lomydenue
pPa3IMYHBIX TMPOM3BOJHBIX LEJUTIOJO3bI, IMOJIYYEHHUE TOJMBHHUIOBOIO CIHPTa U €0
MPOU3BOJHBIX Kak MPUMEPHl TMOJIMMEPAHAIOTHYHBIX MpeBpalieHuii. BHyTpuMonekymspHbie
NEPErpynnupoBKA.  XUMUUYECKHE  pEaKIUH, TMPUBOAIIME K  U3MEHEHHUIO  CTEINEHU
nonuMepu3anuu. Peakiuu JecTpyKIIMM UM CIHIMBaHHUS TOJUMEpPHBIX 1eneid. Dusznueckas
JECTPYKITUS O] BIUSHUEM TEIJIa, CBETa, MEXaHMYECKOTO BO3JICUCTBUS Ha MOoIuMep. MexaHnusm
MPOLIECCOB, CIIOCOOBI 3aIIUTHI OT (PUINYECKOM NECTPYKUUHU MPH (HOPMOBAHUU U IKCIUTyaTaIHH
MOJIMMEPOB M M3JICIUN W3 HUX. XUMHUYECKas TUIPOJIUTHUYECKAs NECTPYKIHUS TE€TEPOIEITHBIX
nmoJIMMepoB. Peakiuu anuonnsa, aMMHOIN3A, TIIMKOJIN3a, KaK PEAKIIMH THIPOJUTHICCKOTO TUIIA
U WX POJb B MOJYyYEHUU TMOJTUKOHICHCAIIMOHHBIX IMOJMMEPOB. XHUMHUYECKas OKHUCIUTEIbHAsS
JECTPYKIUS, MEXaHU3M PEaKIUi OKHUCIICHHS MOJIMMEPOB PA3IUYHOTO XMMHUYECKOTO CTPOEHHS.
AHTHOKCHIAHTBL. Peakius cmmBaHus moOAUMEpHBIX 1enei. CimmBaHue T0A JACHCTBHEM
TEMIIepaTypbl, TEPMOPEAKTUBHBIE U TEPMOILIABKUE TTOJIUMEPHI.
Han6oJ1ee BazkHble CHHTETHYECKHE U MPUPOIHBIE MOJIUMEPbI
[TpoMBINIIIEHHBI CIIOCOO TOMYyYEHUS CHHTETHUYECKUX MONMMepoB. I[IpupojHbie MONUMEpHI.
TexHomornueckoe oQopMieHHE CHHTE3a TIOJUMEPOB W XapPAKTEPUCTUKH  OCHOBHBIX
MPOMBILIUIEHHBIX TTOJMMEPOB.

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

o CIIOCOOHOCTh ~ HCHOJb30BAaTh  IOJyYEHHbIE  3HAHUSA  TEOPETHMYECKHMX  OCHOB
(yHIaMEHTATBHBIX Pa3/e]oB XMMHUH IPU pelieHnd npodeccronansbix 3a1a4 (OITK-1);
o BJIQJICHUE HAaBBIKAMH XHMMHUYECKOTO JKCIIEPUMEHTa, OCHOBHBIMH CHHTETHYECKHUMHU

U QHAJIUTUYECKUMH METOJAMU IOJIyYE€HHS W UCCIIEOBAHMSI XUMHUYECKHX BELIECTB U
peakuuii (OITK-2);

. BJIaJIeHUE cUCcTeMOi pyHIaMeHTa bHbIX XuMudeckux noustui ([K-3);

. BJIaJICHHE METOAaMu 0e30IacHOro oOpalleHHsl ¢ XMMHUYECKHMH MaTepualaMu C y4eToM
ux ¢usndyeckux u xumudeckux cporcts (I[MK-7).
5. llnanupyemblie pe3yJbTaThl 00yUeHUsI
B pe3ynbrare 0ocBOE€HUS NTUCHUIUIMHBI CTYACHT HOJIKEeH:

3Hamb:

. Ba)XHEHIINE OCOOCHHOCTH CBOWCTB BBICOKOMOJIEKYJSPHBIX COEIMHEHHH, OTIMYArOIIUX
UX OT CBOMCTB HU3KOMOJIEKYJISIPHBIX COEIMHEHU;

o MPUHIIMIIBI CHHTE3a MTOJINMEPOB;

o OCHOBHbIE 00JIaCTH MPUMEHEHUS TTOJIMMEPOB;

ymembo:
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o aJanTUpOBaTh 3HAHMS, HAKOIUIEHHBIE NPU HU3YYEHUU Kypca «BBICOKOMOJIEKYISIpHbIE
COCIMHEHUs», K PEIICHUI0 KOHKPETHBIX 3aJad, CBS3aHHBIX C NPO(EeCCHOHANBHOM

ESTEILHOCTDIO;

° CaMOCTOSITENIbHO paboTaTh ¢ Y4eOHOM W CIPAaBOYHOH JIUTEPATypOH IO XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUIA;

6/1a0embn:

° TEOPETUYCCKMMH OCHOBAMH COBPEMEHHOMN XUMHH TIOJTUMEPOB;

° HABBIKAMHU CHHTE3a BHICOKOMOJICKY/ISIPHBIX COCTMHCHHU.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

3 3auerHbie eaunuiipl (108 yacos).

7. @opMa KOHTPOJIAA:

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

XuMH4yeckas TeXHOJOTHs

1. MecTo nucuunIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOH MPOrpaMMbl
Juctunnuua «XuMHYecKass TEXHOJNOTHs» BXOAUT B 0a3oByro uyacth Onoka bl
«ucunnunel (Moxynu)» kak oOs3arenpHas aucuuminHa b1.b.11.
2. llesb 0cBOCHMS QM CUHUILIUHBI:
o YMEHHE TPUMEHATh (yHIaMEHTAIbHBIE 3aKOHBI XMMHYECKHX MPEBPALICHUN K YCIOBHIM
IIPOMBIIIJIEHHOT'O IPOU3BOCTBA HEOPraHMUECKUX BEIIECTB.
3. Kpartkoe coagep:xanue TUCHUILIHHBI
Teopernueckne 0CHOBbI XUMHUY€CKOH TEXHOJIOTHH
Cuvipbesbie pecypcovl xumuueckoz2o npouseoocmea. MamepuanvHulil U menjiogoil 6Anancyl
Knaccudukarus ceIpbs Ui XHMUYECKOTO MPOM3BOJICTBA HEOPTaHMUECKUX BEIIEeCTB. MeToabl
MPOLECChl TOJTOTOBKU CBIPhSl K XHMHUYECKOMY MPOM3BOACTBY: ApoOIEHHE, H3METbUYCHUE,
UCTHpaHHUEe, TpaBHUTalUsA, (IoTamus, TEIUIOBBIE, MAaCCOOOMEHHBIC, XHMHUYECKHE IIPOIIECCHI.
MatepuanbHblii ¥ TEIJIOBOM OamaHChl XUMHUECKOTO MPON3BOACTBA.
TI'omocennvie u 2emepocennvie npoueccol. CKopocmb u 0euNdCywiaa cuia XuMUKo-
MexXHO102UHeCKUX RPOueccos
OcHOBHBIE  3aKOHOMEPHOCTHM  XMMMKO-TEXHOJOrMYecKoro mpouecca. Knaccudukanus
XUMUYECKHUX peakiuil. CKOpOCTh M ABUXKYILAs CUJIa TOMOT'€HHBIX M T€TEPOT€HHBIX XUMUYECKHUX
npoueccoB. OCHOBHBIE 3aKOHOMEPHOCTM U MapaMeTpbl AJIEKTPOJUTHYECKHX IPOLIECCOB
MIOJIyYEHUsI MeTaJuioB. PaBHOBecHE B XMMMKO-TEXHOJOTHYECKOM Ipouecce. PeakTopbl amns
TOMOT€HHBIX U T€T€POre€HHBIX MPOIIECCOB.
Kamanumuueckue npoyeccol u peakmopsl 6 XuMuieckoil mexHo102uu
I'oMOreHHsli M TreTeporeHHbI Karanu3. KatanusaTopsl Uisi KaTaIUTHYECKUX IIPOLECCOB.
CkopocTh 1 JBMXKYIIasl CHJIa KaTaJIUTHYECKUX IporeccoB. CocTaB M CBOMCTBA KaTalU3aTOPOB.
CrniocoObl nostydeHus KaTaan3aTopoB. PeakTopsl 1J11 TOMOT€HHOTO M F€TEPOreHHOro KaTajlu3a.
TexHo0rNsa NPOU3BOACTBA HEOPTAHNYECKUX BEIeCTB
Ilpou3zeoocmeo cepnoii kuciomolt. Q0xcuz cepHozo Koa4eoana
CpoiicTBa cepHOW KHUCIOTHI M oOmacT ee mnpuMmeHeHus. ColpbeBble pecypchl. llomydenue
CepHUCTOro ra3a. OU3NKO-XMMHUYECKHE OCHOBBI M ONTUMAJIbHBIE YCIOBUS O0XHUIa KOJIYEIaHa.
TexHonornuecKkne CXeMbl MOITY4EHHs CEPHON KUCIIOTHI.
IIpou3zeoocmeo munepanvHwvix coeil u yooopeHuil
Knaccudukanus muaepanbHbIX ynoOpeHuil. ChIpbeBble PECYpPChI A MOTYYSHUS MUHEPATbHBIX
coneit u ynobpeHuil. TeXHONOTHs MOJy4YEeHUS MUHEPaIbHBIX cosieid. Chlpbe A MOTyYeHHS
dbochOopHBIX U KATUHHBIX YIOOPEHHUIA, €ro o0orarieHue.
Opzanuzayua Mai00mxo0HbIX U 0E30MXO0OHBIX NPOU3EOOCHIE
[TonsTHE O MATOOTXOTHON M 0€30TX0JHOM TexHONOornu. OCHOBHbIE HAIIPABJICHUS B €€ Pa3BUTHH.
OO011re MPUHIKMIBI U CXEMBbI OPTaHU3aIuU CUCTEM 000POTHOTO BOJOCHAOKEHHUS.
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4. Komnerenuuu, popmupyembie B pe3yibTaTe OCBOCHHUS JUCHUNIMHBI:

o CIIOCOOHOCTh UCIIOJIb30BaTh MOJIyYEHHbIE ~ 3HAHHUS  TEOPETUYECKUX OCHOB
(GyHIaMEHTATBHBIX Pa3/IeJIOB XUMHHU IIPH PELICHUH MpodeccruoHanbhbix 3ana4d (OITK-1);

. BJIaJICHHE CUCTEMOM (DyHIaMEHTaIbHBIX XuMudeckux moustuii (ITK-3);

o BJIa/ICHUE HABbIKAMU MPEACTABICHUS MOMYYEHHBIX PE3Yy/IbTATOB B BUJE KPATKUX OTUETOB U

npesentarmii (ITK-6).
5. Ilnanupyemble pe3yJibTaThl 00yYeHust
B pe3ynbTrare 0CBOCHHS JUCIUILIMHBI CTYICHT JTOJIKEH:
3HamMb:
e  [PUHIHUIBI UCIIOIB30BAHMS TEOPETHUECKUX OCHOB HEOPraHUYECKOM M (PU3HIECCKON XUMHHU
B TEXHOJIOTHYECKHUX TPOIIECCaX MPEBPAIIEHHs CHIPhS U TTOJYYEHHS TOTOBBIX MPOIYKTOB;

o OCHOBHBIC TCXHUYCCKUC U KOHCTPYKTHBHBIC OCO6CHHOCTI/I XUMHUYCCKUX ITPOU3BOACTB,
o CHOCO6BI palluOHAJIBHOI'0 HMCIOJBb30BAHUA CBIPLCBBIX, SHCPICTUYCCKUX WU JAPYTIHX BHUIOB
pecypcos;

° CHocoObI HHTEHCU(DUKAIIMH XUMUKO-TEXHOJIOTUYECKUX U CHEIHATbHYIO TEPMUHOIIOTHIO;

ymemup:

° aHAJIM3UPOBATh MAaTEMAaTUUECKHE MOJICITH XUMHYECKOM TEXHOJIOTHH;

° OLICHUBATh COCTaB W CBOMCTBA MPOMEXYTOYHBIX MPOAYKTOB C LEIbI0 BO3MOXKHOCTH
pa3pabOTKH HOBBIX TEXHOJIOTHYECKUX MPOIIECCOB, 0OSCIICYMBAIONINX Han0oJIee MOTHOE MX
HCIOJIb30BAHUE;

° aHAJIM3UPOBATh U OOOCHOBBIBAThH ONITHMAJIBHBIC MTAPAMETPhl TEXHOJOTHUYECKHUX MPOIIECCOB;

é1aoemsp:

° METOJIOJIOTHEH  pealu3allud  OONMX HAyYHBIX IIOJIO)KCHHH  eCTECTBCHHOHAYYHBIX
JTUCLHUILIMH HAa KOHKPETHBIX MPUMEpax MPOU3BOJICTB HEOPTaHUUECKHUX BEILIECTB;

o HaBbIKaMH IPHUMCHCHHA 3aKOHOB XHMHH B IIOCTPOCHHUHU XHUMHKO-TCXHOJIOTHUYCCKUX
IMpoucCCoOB;
L4 OCHOBAaMH pPaCUYCTOB MaTCPpUAJIbHBIX U TCIIJIOBBIX 0aJaHCoB.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

4 3avetHble enuHuIbl (144 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTecTanus — 3k3aMeH (6 ceMm.).

be3onacHoCTb ;KU3HeAEATEIbHOCTH

1. MecTo tucuunaInHbI (MOAYJIsA) B CTPYKType 00pa30oBaTe/IbHOM IPOrPaMMBbI

Jucnunimna «be3onacHoCTh KU3HENEATENbHOCTHY» BXOJIUT B 0a30Byl0 yacTh Oioka bl
«Aucuuminael (MOIYIM)» Kak obsa3arenbHas aucuuiuinHa b1.b.12.

2. leab ocBoeHUsI AMCUMIIIMHBI:

o ¢dopmupoBaHue NMpodecCHOHAIBHOW KyJIbTYPbl 0€30MacHOCTH, MO KOTOPO MOHMMAaeTCs
TOTOBHOCTb M CIIOCOOHOCTB JINYHOCTH UCIIOJIb30BATh B MPO(PECCUOHAIBHOMN JIEATEIbHOCTH
npuOOpPETEeHHYI0 COBOKYITHOCTh 3HAHMH, YMEHMH M HaBBIKOB [UId OOecledeHus
O6e3zomacHOCTH B cdepe npodhecCHOHATBHOW EATeTbHOCTH, XapaKTepa MBIIICHUS
U IICHHOCTHBIX OPHMEHTAallUi, MPU KOTOPHIX BOMPOCHI OE30MACHOCTH PAaCCMATPHUBAIOTCS
B KaueCTBE MPUOPUTETA.

3. Kparkoe coaep:kanue JTHCHUIIAHBI

OCHOBBI 3aKOHOIATEJILCTBA N0 0€30MACHOCTH KU3He1esITeIbHOCTH

[TprunHbI NposBIEHHS ONAaCHOCTU. YelloBeK KaKk HCTOYHHUK OMAacHOCTH. AKCHOMBI 0€3011acCHOCTH

Ku3HeaesTenbHocTH. KoHenus HalmoHanpHOM 06€30MacHOCTH U AeMorpaduyecKoi OTUTHKI

Poccuiickoit denepannn, ocHOBHbIE monoxeHus. Bonpocsl BXK/] B 3ak0oHaxX M MOJ3aKOHHBIX

aKTax.

Oprannsanus padoT no 0e30MaCHOCTH JKU3HeAeSI TeTbHOCTH

Cucrema ynpasnenust bXKJ| B Poccuiickoii ®@enepanuu, B peruoHax, ceIMTEOHBIX 30HAX, Ha

OPEeNNpUATHIX W B OpraHu3aluusx. MMHHHCTEpCTBA, areHTCTBA M CIYKObl, UX OCHOBHBIE
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¢yHKunu, OO0SM3aHHOCTH, NIpaBa ¥ OTBETCTBEHHOCTh B 00JacTH pa3IUYHBIX AaclEeKTOB
6e3onacHocTH. KpusucHoe ympaBiieHHEe B UYpE3BBIUAHHBIX CHUTYaIMSX — POCCHICKas cHCTEeMa
yIpaBieHUs B Uype3BblUaliHbIX curyauusx — cucrema PCUC, cuctema rpaxaanckoil 00OpOHbBI —
CYLIHOCTb CTPYKTYpbI, 3agaud MU ¢yHKuuu. OpraHusanys MOHUTOPHMHIA, JAMArHOCTHKH U
KOHTPOJII COCTOSIHUS OKpY)Karolled cpeabl, MPOMBIIUICHHON 0€e30MacHOCTH, YCIOBUH U
Oe3omacHocTH Tpyna. l'ocyaapcTBeHHash SKOJIOTMYECKas SKCIEepPTH3a U OLIEHKA COCTOSHUS
OKpY)Kalollel cpeapl, IEKIApHUpPOBAHHWE TPOMBINUICHHOW O€30MacHOCTH, TOCYAapCTBEHHAs
9KCHEepPTU3a YCIOBUM TpyJa, arTecTanus padouux MecT: MOHATHE, 33aJjaul, OCHOBHbIE (DYHKIUH,
CYILIIHOCTb, KpaTKasi XapaKTepUCTHUKA MPOLIEyphl IPOBEACHUS.

Hanzop, KOHTpOJIb M OTBETCTBEHHOCTb. AYIUT MU CepTU(UKALUSA COCTOSAHUSA OE30MAaCHOCTH.
OKOJIOTUYECKH ayIUT M JKOJIOTUYECKas CepTHU(HUKAIMS, CepTH(PHUKAIUS MPOU3BOJICTBEHHBIX
00BEKTOB Ha COOTBETCTBUE TPEOOBAHMAM OXpaHbl TPYJAa; CYIIHOCTh U 3agauu. IlnanupoBanue
pabot no OT, ux ctumynupoBanue. Buabl KOHTposist ycinoBuil Tpyaa. Arrecranus pabounx MecT
u ceptudukanus yciaoBuidl Tpyzaa. CaHUTapHO-IPOMBIIIICHHAs J1a0opaTopus MpeaIpUsTHs.
Mertponoruueckoe obecnieuenue. Pervcrpanus, y4er U pacciieZJOBaHHE HECYACTHBIX CIIy4aeB.
Knaccugukanus HecyacTHbIX ciaydaeB. OCOOEHHOCTH pacciieIOBaHMs HECUACTHBIX CIIydaeB
paznuuHbiX BUA0B. [loaroroBka u nossimenue kBanudukamuu UTP o BX]I. OTtBercTBeHHOCTD
WUTP 3a coOmroieHue HOPMATUBHBIX YCIOBUI M OE30MACHOCTH JAEATEIBHOCTU MOTYMHEHHBIX,
coOroieHe HOPMaTUBHBIX BO3/AEUCTBUI IPOU3BOACTBA HA OKpysKarolyto cpeay. CornameHue
10 OXpaHe TpyZa, posib PO COI30B.

YesoBek u TexHocpepa

Hoenmuguxayus u 6o3deiicmeue Ha uenosexka u cpedy 8PeOHbIX U ORACHBIX PaKmopoes
Knaccugukarus HeraTuBHBIX ()aKTOPOB Cpebl OOUTAHHS YeTOoBeKa: (U3NIECKUE, XUMHUYECKHE,
O6uonornyeckue, ncuxopusunonornyeckue, IlonsTme omacHoro M BpenHOro (Qakxropa.
CTpyKTYpHO- (PYyHKIIMOHAJIBHBIE CUCTEMbI BOCHPUITHS U KOMIIEHCAL[UM OPraHU3MOM 4EJIOBEKa
u3MeHeHUH (akTopoB cpeapl oOuTaHUs. EcTecTBEHHbIE CHCTEMbl 3allUThl 4YEJIOBEKAa OT
HETAaTHBHBIX BO3JCHCTBUHA. XHMHUYECKHE HETaTWBHbIC (AaKTOpHl (BpEAHbIC BEIIECTBA).
Knaccugukanuss BpeIHBIX BEIIECTB IO BUAAM, arperaTHOMY COCTOSIHUIO, XapakTepy
BO3JECHCTBUS M TOKCUYHOCTU. KOMIUIEKCHOE JeiCTBHE BpenHbIX BemecTB. IIpenenbHo-
JOIYCTUMBIE KOHIICHTPAIlMM BPEIHBIX BEILECTB. YCTAHOBJIECHHME IONYCTHMBIX KOHLEHTPALUN
BPE/IHBIX BEUIECTB MPU UX KOMOMHHUPOBAHHOM JIEHCTBUU. XPOHUUYECKHE U OCTpPbIE OTpaBIEHUS,
npodeccHoHaIbHBIE M HKOJOTMUYECKH OOYCIOBJIECHHBIE 3a00JieBaHMs, BBI3BaHHBIE JEHCTBUEM
Bpe/IHbIX BellecTB. HeratnuBHoe Bo3/eiicTBHE BpeAHBIX BELIECTB HA cpeay ooutanus. OCHOBHbIE
UCTOYHUKM TIOCTYIJICHUsS BpPEAHBIX BELIECTB B Cpely OOUTaHUA: IPOU3BOACTBEHHYIO,
rOpOJICKYIO, ObITOBYIO. buonormueckue HeratuBHblE (aKTOpPBl: MUKPOOPTaHU3MbI (OaKTepuu,
BUPYCBI), MaKpOOpPraHW3Mbl (pacTeHUsi M >KUBOTHbIe). Kiaccudukanus OHOIOrMYECKUX
HEraTUBHBIX (DAKTOPOB U UX UCTOUYHUKOB.

OcHogHble npUHYURNBL 3aUUMDBL 4e106eKA U CPeObl OOUMAHUA OM 6PEOHBIX U ONACHBIX
¢axmopos npupoonozo, AaHMpPoONO2eHHO20 U MEXHOZEHHO20 NPOUCXOHCOEHUA

OcHoBHbIE NpPUHIUNBI 3alUUTHL. [IOHATHE O KOJUIEKTMBHBIX UM WMHJIMBUAYAIbHBIX CPEICTBAX
3alIUTHL. 3alllUTa OT XUMUYECKHX HETaTUBHBIX (akTopoB. MeTobl yTHIH3AIUHU U TepepaboTKU
AQHTPOIIOTEHHBIX M TEXHOT€HHBIX 0TX070B. Knaccudukanus orxonoB. CoBpeMEHHbIE METO]IbI
YTUJIU3ALUK U 3aXOpOHEHHUs 0TxoJ0B. COop U copTupoBKa 0TX0A0B. OTX0/bI KaK BTOPUYHBIE
MaTepHajbHble pecypchl. MeToasl mepepalOTKM M pereHepaluyd OTXOJO0B. 3aliuTa OT
HHEPreTHUECKUX BO3ACUCTBUN U GU3NYECKUX TOJIEH.

IIcuxodusnonornyeckune ¥ IProHOMeTpHIECKHE OCHOBBI 0€30I1aCHOCTH

[Icuxuueckue mpolecchl: NamsATh, BHUMaHUE, BOCIPUATHE, MBIIUIEHHE, YyBCTBA, 3MOIUH,
HAacTpoeHWe, Bojs, MoruBauusa. Ilcuxuueckume cBoilcTBa:  XapakTep, TEMIIEPAMEHT,
MICUXOJIOTHYECKUE U COIMOJOTMYecKHe TUIlbl ojed. [lcuxuueckue cocTOsSHUS: UIUTENbHbIE,
BpEMEHHbIE, TNepuoanyeckre. UpesmepHble (GOpPMBI ICUXHUYECKOTO HampshkeHus. BriusHue
QJIKOTOJI, HApKOTUYECKMX U TICHUXOTPOMHBIX CpEACTB Ha Oe3omacHOCTb. (CHOBHbBIE
MICUXOJIOTHYECKUE TMPUYHMHBI OIIMOOK M CO3/JaHUs OMACHBIX cuTyauuid. OCOOEHHOCTH TPYIIOBOM
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ncuxonorun. Ilpodeccuorpamma. Mmkenepnass mncuxoiorus. I[lcuxomamarHoctuka. Bunmbl u
YCIIOBHS TPYIOBOU AesiTenbHOCTH. Kinaccudukaius ycioBuid Tpyaa. DproHOMHYECKHE OCHOBBI
0€30MacHOCTH. OProHOMHMKAa Kak HaykKa O IIpaBWIbHOM OpraHu3alud 4eJIOBEYECKOU
NESTENIbHOCTH, COOTBETCTBUHM TpyAa (U3UOJIOTMYECKUM M TICUXUYECKUM BO3MOXKHOCTSIM
yesoBeka, obecrnieueHne 3(hPekTuBHOM pabOTHI, HE CO3AIONIEH YIPO3bI IS 3A0POBbS YETIOBEKA.
Cucrema “ 4YenmoBeK — MaliMHa — cpena’.  AHTpPOIIOMETpUYECKas, CEHCOMOTOpHas,
JHEpPreTHYecKasi, OMOMEXaHWYecKas U ICUXO(U3NOIOTHYECKash COBMECTHMOCTh 4YEJIOBEKa M
MamuHbl. Opranuzaius pabodyero Mecra.
3ammTa B Ype3BbIYAHHBIX CUTYALHAX
UpesBbiuaiiiple  cuTyaruu. Krnaccuwukanys 4pe3BBIYAMHBIX  CUTYallM: TEXHOTCHHBIC,
OPUPOJHBIE, BOCHHOTO BpeMeHH. [loHsATHE  OMacHOro  MPOMBIIUIEHHOTO  OOBEKTa,
KJaccuuKanus oOmacHbIX 00beKTOB. da3bl pa3BUTHS Upe3BbIYAWHBIX cUTyaluuid. OCHOBBI
IIPOTHO3UPOBAHUA M MPEAYNpPEexXICHUS 4Ype3BblYaWHbIX cuTyauuil. Iloxxap u  B3pbIB.
Knaccudukanus BuaoB moxkapoB M ux ocobenHoctu. [loxkapnas 3zammra. Knaccuduxanus
B3pbIBUATHIX BelIECTB. PagualnioHHble aBapuM, UX BU[bl, OCHOBHBIE ONACHOCTH U MCTOYHHUKH
pajualMOHHON OMACHOCTU. ABApUU HAa XMMUYECKH OMACHBIX OOBEKTaxX, UX TPYIIbI U KIacChl
OMAaCHOCTH, OCHOBHBIE XHMHYECKH OIacHble O00BeKThl. OO0mume Mepsl NPOUIAKTUKH Ha
XUMHUYECKH OINACHBIX OO0BEKTaX. XUMMUYECKHI KOHTPOJIb M XHMMYECKas 3alura. 3aluTa
HaceJICHUsl B Ype3BblYalHbIX cuTyauusax. OpraHusanus 3alliThl B MUPHOE M BOEHHOE BpeMms,
CrocoObl 3aIlIMTHI, 3alIUTHBIE COOpPYXEeHMs, uX Kiaccupukanus. [IpoTuBOopaaranOHHBIE
ykpbiTus. OpraHuszanus SBaKyallud M3 30H 4Ype3BblYaiHBIX cuTyauuil. Meponpusarus
MEAMIMHCKON 3amuThl. CpencTsa MHAMBUAYAJIBHOM 3alUTBl U NOPSANOK HUX HCIOJIb30BaHUS.
CriocoOb1 obecnieueHus MCUXOJIOTHYECKO ycroitunBoctu HaceneHust B YC. DKcTpeManbHbIe
cutyauuu. Bunsl skcrpemanpHbeIx cuTyauui. Teppopusm. OneHka 3KCTpeMalbHOM CUTYalluH,
npaBUiIa TOBEACHHWS W o0ecriedeHusi JIMYHOM Oe3omacHocTH. DOpMBI  peakuuu Ha
SKCTPEMaIbHYIO cuTyaluo. llcuxonornueckass yCTOMYMBOCTh B 3KCTPEMAJIbHBIX CUTYALMSX.
CnacarenbHble paOOTBl MPH YPE3BBIYAWHBIX cUTyalMsiX. OCHOBBI OpraHu3allid aBapHUilHO-
criacaTellbHBIX M JAPYIMX HEOTJIOXKHBIX paboT. CrocoObl BeAeHHUs cracaTelbHBIX padoT Mpu
Pa3JIMYHBIX BUIAX YPE3BbIYANHBIX CUTYaLHM.

4. Komnerennuu, popmupyemsbie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI
o CIIOCOOHOCTBIO UCHOJIB30BaTh NMPUEMBI MEPBOM MOMOIIM, METOABl 3aIIUTHI B YCIOBHUAX

ype3BbrdaiiHbX curyanuii (OK-9).

S. Ilnanupyemsble pe3yJbTaTbl 00y4eHHA

B pe3ynbrare ocBO€HUS NUCHUIUIMHBI CTYACHT HOJI/KEH:

3HamMb:

. MIPUHIUIIBI 0€30MMACHOCTH KUZHEIEATEILHOCTH U TIOPSIOK IPUMEHEHHUS UX B paboTe;

o MPaBOBbIE, HOPMATHUBHO-TEXHHYECKHE M OPTaHHU3AI[IOHHBIE OCHOBBI 0OE30MACHOCTH
KU3ZHEJEATENIbHOCTH, CPEJICTBA, METO/IbI TIOBHIIICHUS 0€30MaCHOCTH;

ymembw:

. UACHTU(UIMPOBATH OCHOBHBIE OIMIACHOCTH CPE/Ibl OOUTAHUS YEIIOBEKa,

. BBIOMPAaTh METOJbl 3alIUTHl OT OMNACHOCTEH TNpPUMEHUTENBHO K cdepe cBoei
npodecCuOHAIBHOMN 1S TeTbHOCTH;

. BBIOMpATh CIOCOObI 0OecTieueHNs] KOM(POPTHBIX YCIOBUN KU3HEACITEIbHOCTH;

enademp:

. HaBbIKaMU oOecrieyeHus: O0e30MacHOCTH JKU3HEAEATENbHOCTH B IPOU3BOJICTBEHHBIX,
OBITOBBIX YCIOBUSX U B UPE3BbIUAHHBIX CUTYAIUAX;

° HaBBIKAMH OKa3aHUs MEPBON MEIUIIMHCKOW MOMOIIIH.
6. O0mas TPy10€eMKOCTb AU CHUIJIMHBI:
2 3a4yeTHbIe eqUHULBI (72 yaca).
7. ®opMa KOHTPOJIA:
[Tpomexxyrounas arrecranus — 3a4et (1 cem.).
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MareMaTHnka

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpamMMbl

Huctmmuimaa  «MaTtemaThka» BXOIUT B 0a30Byr uacTh Onoka bl «JlucuumauHb
(Momynn)» kak obs3arenbHas qucuurumaa b1.b.13.

2. llesin 0CBOEHUS TUCUHMILINHBI:

. dbopMupOBaHUE y CTYJIEHTOB OCHOBHBIX MPEACTABICHUN U MOHATHH (PyHIaMEHTaIbLHOTO
MaTEeMaTHYECKOTO  00pa3oBaHWs, 3HAHUM  OCHOBHBIX  pa3/ieJIOB  COBPEMEHHOTO
MaTeMaTHYECKOT0 aHallu3a U OCHOB JIMHEWHOI anre0psl;

® OBJAJICHHE  KJIACCHUYECKUMM  MaTeMaTH4YeCKMM  ammapartoM  Juisl  JlajdbHEWIIero
WCII0Ib30BaHUS B MPUIIOKECHUSIX.
3. Kpartkoe coaep:xaHue TUCHMILIHHBI

DneMeHTHI JIMHEeHHOU anreOpel. KoopanHaTel Ha TUIOCKOCTH U B TipocTpaHncTBe. [Ipeobpa3oBanue

KOOpJMHAT, OPUEHTUPOBAaHHBIC IUIOHMIAAU U O0BeMbl. lIpsMble M MIOCKOCTH. DiaeMeHTapHas

TEOpHs] KPUBBIX BTOPOTO MOpsAJIKA. DJIEMEHTapHas TEOpHUsi MOBEPXHOCTEH BTOPOro MOPSIKA.

OyHkuu ¥ cnocodsl 3ananuil. Juddepennmansuoe ucuncnenue. MHTErpaabHOe UCUUCICHUE.

OYHKIIUA MHOTUX TIEPEMEHHBIX.

4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:

. CIIOCOOHOCTh ~ MCIIOJB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCHHUILIUH

B nipodeccuonanbHoi aestenbroctu (OITK-3).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbrare ocBOCHUS AUCITUIUIMHBI CTYACHT JOJIZKEeH:

3HaAmb:
. ONPEACIICHUS, TEOPEMBI, MOAXOAbl K PEIICHUIO 3aJa4 M3 OCHOBHBIX Pa3J€JOB BbICIICH
MaTEMaTHUKHU;

o OCHOBHbIE MaTeMaTH4YeCKHe (YHKIIMU U UX CBOICTBA;
e MeToas! AU depeHInanbHOro U UHTErPAIbHOTO HCUHUCIICHUS;
e  METOJbl U MHCTPYMEHTHI JIMHEHHOH anreopsl;

ymembo:

o CTporo GopMyJIMpOBATh YTBEPKACHUS U JOKA3bIBaTh TEOPEMBI;

o OIPEAEIIATH AITOPUTMBI U TIPABUJIA JIJISl BBIIIOJIHEHNS YMCIEHHBIX PacyeTOB;

o aHaAJM3UPOBATh KOHEUHBIN pe3yNbTaT U 3PPEKTUBHOCTb PeaTH3yeMbIX METOJIOB;

enaoemp:

o MaTeMaTUYeCKUM anmaparoM M MPUMEHSATb €ro JUid TOYHBIX U HPHUOIMIKEHHBIX
(OLIEHOYHBIX ) BBIYMCIICHUM;

. HaBBIKAMU MPAKTUYECKOT0 UCIOIb30BaHUs 0A30BbIX 3HAHUN U METOJIOB MAaTEMaTHKU.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

18 3auerHbIx equHuIl (648 yacoB).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHast aTTecTanus — 3a4et (2 ceM.), sk3amensl (1, 3, 4 cem.).

HNudpopmaruka

1. MecTro aucuMuiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucunmmna «MHpopmaTtuka» BXoauT B 0Oa3oByro uacTh Onoka bl «/lucuurninzel
(Momynn)» kak obsi3atenbHas nucuurumaa b1.b.14.

2. llenn ocBOCHMS IMCHUIIIHHBI:

. BOCIIUTaHHE Y CTYIEHTOB HH(POPMAIMOHHON KyJIbTyphbl, (OPMHUpPOBAHUE OTYETIUBOIO
MPEJCTaBICHUsT O POJM STOM HAyKHM W 3HAHUM O COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTHSIX.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

HNudpopmanus, MHPOPMALMOHHBIE TEXHOJTOTUH
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[Tonstue mndopmanuu. CpoiictBa nHpopmanuu. Buasl nnpopmaruu. O0beM U KOJIHMYECTBO
uHpopmanuu. Dopmbl mnpeacraBieHus U nepenaun uHbopmanuu. [Ipeamer mHPOpMATHKU.
NHpopMallMOHHbIE TEXHOJIOTUH, JTalbl WX pa3BUTHSI H  KiacCHPuKamus. DBOJIIOLUSA
KOMITBIOTEPHOU TEXHUKH.

Cnoco0bl npeacrasiieHusi HHGpOpManuu

Cucrembl cuucnenus. Koxa, konupoBanue u jAekonupoBanue wundopmauuu. Koxabl ans
NPE/CTAaBICHUS YUCEll, CHMBOJIOB U M300pa)XeHUH, ayuo- U BUAe0- HHPopMaruu. CUCTEMHBIH
MOJIXOJl B MOJICTIMPOBAHUU crcTeM. Tumbl HHPOPMAIMOHHBIX Mojeneid. DopMbl MpeacTaBIeHUs
UH(POPMALIMOHHBIX MOJIETIEH.

XpaHeHue u 00padoTka uHGopmMauuun

ApxuBanms. Buasl apxuBanuu. Metoabl cxatuss uHpopmanuu. Vctopus pa3BUTHS CPEACTB
BerunciutebHOM TexHuku (BT). Ilokomenns OBM W UX OCHOBHBIE XapaKTEPHCTHKHU.
Knaccudukanus coBpemennbsix cpeactB BT. OcnoBubie Omoku [IK w wx Ha3zHaveHwe.
[Tepudepuiinpie ycTpolicTBA W WX XapaKTEPUCTUKH. 3allOMUHAIOIIME YCTPOMCTBA M HX
XapaKTEPUCTHUKHU.

TexHu4eckue cpecTBa peaau3annu MHPOPMAIMOHHBIX MPOLIECCOB

OneMeHTbl U CTPYKTypa OCHOBHOM TaMsITH KOMIIblOTepa. BHemHue 3amoMuHaronue
ycTpoiictBa. lleHTpanbHblid  mpoueccop. MeToabl MHHUMHU3ALMM ~ JOTUYECKHX  CXEM.
Apudmernueckue u JOoruueckue KoManibl. Banmosencreue ¢ IpyruMu ycTpoicTBamu. [pyrue
THUIIBl APXUTEKTYPbl KOMIIBIOTEPOB.

IIporpammHoe o0ecnieuenune

O0630p mnporpammuHoro obecrnedeHus. OnepalMOHHbIE CUCTEMBbl. DBOJIIOLHS ONEPALMOHHBIX
cucteM. BBoa-BeiBoj U (paiinoBas cucrema. Jlormueckas u pusudeckass opranuzanus (HanaoBoi
cuctembl. QaitnoBeie omnepanuu. llpukinagHoe nporpammuoe obecriedenue. Knaccuduxarms
nporpaMMHoro obecneuenus. Ilakerel mnpukianHeix mporpaMM. OCHOBBI HCIHOJB30BaHUS
MPUKIATHBIX MPOrpaMM OOIIEro Ha3HAYEHHs: TEKCTOBBIX PENAKTOPOB, AJIEKTPOHHBIX TAOJIMIL,
cucreM ynpasienus: 6azamu ganHbeix (CYBJI), rpadudeckux peqakTopoB, MAKEThl CTAaHIAPTHBIX
nporpamMM o(pHCHOTO Ha3HAUYEHUSI.

Mopenu pemienusi pyHKIMOHAJIBHBIX U BBIYHCINTEIBHBIX 32124

OcHOBHBIE TOHATHS. MojenupoBaHue Kak MeToa No3HaHus. Kiaccuduxanus BHIOB
MozennpoBaHusa. Maremarndeckue Mozaenu. llocTtpoeHme  MareMarnMdeckod — MOJENU.
Nudopmannonnsie Monenu. HasHauenwe u Buabl MH(OpManuoHHBIX Mojened. OCHOBHbIE
3Tanbl KOMIBIOTEPHOIO MOJIEITUPOBAHHUSL.

Komnerorepubie cerr. OCHOBBI 3alIMTHI HH(pOPMaLIUH

OmnpeneneHne KOMIIBIOTEPHOM CETM U OCHOBHBIE TpeOOBaHUS, NPEIBSABISIEMbIE K CETSAM.
Knaccugukarnus cereit. Mojenb B3aMMOAEHCTBHUSL OTKPBITHIX cUCTeM. CeTeBble MPOTOKOJIBI.
Anpecaius B KOMIBIOTEpHBIX ceTsx. bezomacHocTs. CereBoe 00OpynOBaHUE M JIMHUU CBSI3U.
CoobmectBo «Uuteprer». Ilomck u mnybnukamus uHpopmauuu B HHtepnere. CereBoe
oOu1eHue.

WNudopmannonnas crpykrypa Poccuiickoit @enepanuu. Mupopmarronnas 6esonacHocts (Ub)
U ee CoCTaplsiiolue. YTpo3sl Oe3omacHOCTH MHGpoOpMaluu U ux kiaccudukanusi. OCHOBHbIE
BubI 3amuniaeMoit nudopmaru. [Ipodaemsr b B MupoBom cooOriecTBe. 3aKOHOAATENbHbIE U
WHBbIE TpaBoBble akThl P®, perynupyromue npaBoBble oTHouIeHHs B chepe Wb u 3ammurs
rocynapcTBeHHOM TaiiHbel. Cucrema opraHoB obOecnedenus Wb B P®. AnMuHuUCTpaTHBHO-
mpaBoBass M YroJIOBHas OTBETCTBEHHOCTh B HHQOpMaMOHHON cdepe. 3amura OT
HECaHKIIMOHUPOBAHHOTO BMEIIATENILCTBA B HH(OPMAIIMOHHBIE POLIECCHI.

AJITOPUTMBI M AJTOPUTMHU3ALMA

[Tonsitue anroputma. IlpencraBnenue anroputma. Coznanue aiaroputMa. MrepanvioHHbIE U
PEKYPCUBHBIE CTPYKTYPHL. D(PPEKTHBHOCTH M MPABWIBHOCTh anropuTtma. [IpocTeimmii si3bIk
nporpammupoBanus. Mamunsl Teiopunra u Ilocta. Beruucnumbie 1 HEBBIYUCIUMBIE (QYHKIHH.
AJnropuTMHUYECKas CII0KHOCTH 3a71a4.

SA3bIKH IPOrpaMMHPOBAHNS
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Hcropuyeckuii 0630p. KoHuenuu TpaaumoHHOro mporpaMMupoBanust. CTPYKTYpbl JaHHBIX.
MaccuBpl. Criucku. Crexu. Ouepenu. JlpeBoBuaHbIe CTPYKTYphl. [lpomemypsl u ¢GyHKIHH.
Peamuzanus s3pika. OOBEKTHO-OPUEHTHPOBAHHOE NporpaMmupoBanue. IIporpamMupoBanue
napajuiebHbIX IPOIIECCOB. JexnapatuBHoe IPOrpaMMHUPOBAHUE. DNeMEeHTbI
[IPOrPaMMHUPOBAHUS HA AJITOPUTMHUUECKOM SI3bIKE BBICOKOI'O YPOBHSI.

4. Komnerenunu, (popMupyemMbie B pe3yJibTaTe 0CBOCHUS U CHUIINHBI:

CHOCOOHOCTh  pemiaTh CTAaHAApPTHBIE 33aJaud  NPO(ECCHOHANBHON  JesTeIbHOCTH
C HCHOJb30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUI
C YU4ETOM OCHOBHBIX TpeOoBaHMii nH(popMmannonHoi oezonacHoctu (OITK-4);
CIOCOOHOCTh K TMOMCKY U THEepBUYHOM 00paboTKe HAyyHOW W HAyYHO-TEXHHYECKOH
undopmanuu (OITK-5);

CHOCOOHOCTh TOJy4aTh M 00pabaThiBaTh peE3ylbTaThl HAYYHBIX OSKCIEPUMEHTOB C
HIOMOIIBIO COBPEMEHHBIX KOMIIbIOTEPHBIX TexHoJorui (I1K-5);

BJIaJICHHE HABbIKAMH MPECTABJICHUS MOJYYCHHBIX PE3yJIbTaTOB B BUJE KPAaTKUX OTYETOB
u npe3enranuii (ITK-6).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT HO0JIKEH:

3Hamb.

OCHOBHBIC CBCACHUA O JUCKPCTHBIX CTPYKTYpaxX, HCIIOJIB3YEMbIX B IICPCOHAJIBHBIX
KOMIIBIOTEpAX;

OCHOBHBIE aJITOPUTMBI TUIIOBBIX YHACIEHHBIX METOJOB PELICHUS MaTEMAaTUYECKUX 3a/1a4;
OJIMH U3 S3BIKOB IIPOTPaMMUPOBAHUS;
CTPYKTYPY JIOKQJIbHBIX U TJI00aJIbHBIX KOMIIBIOTEPHBIX CETEH;

ymembp:

MNPpUMCHATH MATEMATUYCCKUEC MCTOAbI I1IpU PCUHICHUH HpO(l)CCCI/IOHaJH)HI)IX 3aga4
MOBBIIICHHOM CJIOXKHOCTH,

pa6OTaTB B KaQUECTBC ITOJIB30BATECJIA [ICPCOHAJIBHOI'O KOMITBIOTECPA,

HUCIIOJb30BaTh BHCITHUEC HOCHUTCIIN HH(bOpMaHHH JJIA oOMeHa JaHHBIMU MCKAY MalllIMHAMH,
CO3daBaThb PE3CPBHBIC KOIIHMU AapXUBbI JAHHBIX W HOPOrpaMM, HCIHOJBb30BATH SA3BIKH U
CUCTCMbI TIPpOTpaMMHUPOBAHUA JIsI PCHICHUSA HpO(l)eCCI/IOHaJIBHBIX 3agaq, pa6OTaTB C
MMporpaMMHBIMHU CPpEACTBAMU O6HICFO Ha3Ha4YCHMUA,

énaoemp:

METOJaMH TOCTPOCHHMS MAaTeMaTHUYeCKOM MOJAeNd NPOo(PEeCcCHOHANBHBIX 3aJad |
COJIepXKATEIHbHOM MHTEPIIPETAIIUHU TTOJYICHHBIX PE3YJIbTATOB;

METOoJIaMHu TIoucKka U oOMeHa mHpopmMaleld B T100aTbHBIX U JIOKATBHBIX KOMITBIOTEPHBIX
CeTSX;

TEXHHYECKMMH M TPOTPAaMMHBIMHU CpPEACTBAMH 3alllUThl HHQOpMAIMK TpuU padore ¢
KOMITBIOTEPHBIMH CUCTEMAMHU, BKJIFOUasl IPUEMbI aHTUBUPYCHOM 3aILIUTHI.

6. O0mas TPy10€eMKOCTb AU CHUIJIMHBI:

5 3auetHbIX enuHull (180 gacoB).

7. @opMa KOHTPOJIA:

[TpomexxyTouHast aTTecTanus — 3k3aMeH (2 cem.).

duzuka

1. MecTo tucuMnJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/ibHOH NPOrpaMMbl
Hucnunnuna «dusukay BXoAUT B 6a30Byr0 9acTh 0yoka b1 «Jluciumnianaer (MOIYyH)» Kak

o0s3arenpHasa qucuuiummbaa b1.5.15.

2. Ie14 0OCBOEHHUSA JUCUUILIMHBI:

¢dopmupoBaHHe OOOOIIEHHOTO TMOHATHUS COBPEMEHHOW HAaY4YHOM (DM3NYECKON KapTHHBI
MHpa, OCBOEHUE OCHOBHBIX 3aKOHOB (DU3UKHU;
OBJIaJICHHE UJESIMU U METOAaMU (PU3HMUECKON HAYKH.
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3. Kparkoe coaep:kanue TUCHUIIIAHBI
Mexanuka
Kunemamuxka

[Tpeamer u meTo bl MexaHuku. KpaTkuit ncropuueckuii 0630p pa3BUTHsI MEXaHUKH.
Panuyc-Bexkrop MatepuanbHOW TOUKH. KmHemaTnueckne ypaBHEHHUS IBHKEHUS MaTepUaIbLHON
TOUYKU. TpaekTopusi marepuaibHOM Touku. Bekrop nepememenus. CKOpOCTb. Y CKOpEHHE.
KpusonnHeiinoe nerxenue. TaHreHIManbHOE 1 HOPMAIBHOE YCKOPEHUS.

Junamuka mamepuanvhoit mouxku. Bcemupnoe mazomenue

Ilepriii 3akoH Hetorona. Ilonsitue o cune. Macca. Bropoit 3akon Herorona. [Ipuniuun
HE3aBUCHMOCTHU AeWcTBUs cui. Tpetuii 3akoH Hetorona. IIpeoOGpazoBanue koopaunat ["amues
M MEXaHWYECKMH  NPUHLMII  OTHOCUTEIBHOCTH. (OCHOBHOE  ypaBHEHHME  JUHAMHMKU
IIOCTYIATEIbHOIO JIBW)KCHMSI MaTepuanbHOM TOuku. Mmnynbc marepuanbHOM TOYKH. LleHTp
WHEPLUN CUCTEMBI.

Dnepzusa u paboma

OcHOBHBIE HOHATUS 00 SHEPruM MexaHudeckoil cucrembl. PaGora. KoHcepBaTHUBHBIE CHIIBI.
VYcnoBrue NOTEHIMAIBHOCTU CUIIOBOTO oJs. MoutHocTs. Buapl sHepruu. 3akoH coxpaHEeHuUs U
IIPEBPALICHMS] DHEPTUU.

Junamuka epaniamenvHozo 08UICEHUA MEEPO02o mena

Bropoit 3akoH HbproTOHa a1 BpallaTENIBHOTO [IBMJKEHUS M €ro aHaiu3. MOMEHT uMmIlyibca
MaTepuaibHOW TOYKM M TBepAoro Teina. OCHOBHOE ypaBHEHUE AMHAMUKHU BpPALIATEILHOTO
JBUKECHMS. 3aKOH COXPaHEHUs MOMEHTa KOolIu4decTBa ABMKEeHMA. ['mpockon. ['mpockonuuecknii
apdext. Kunernueckas sHeprusi Bpamaromierocs tena. Pabora BHEIIHMX CHII NPU BpaIICHUU
TBEPJOTIO Tela.

Cneyuanvnas meopus OMmHOCUMENbHOCIU

ITpeoOpa3zoBanus Jlopenua. OQHOBpEeMEHHOCTh COOBITUI B Pa3HBIX cCHCTEMax oTcuera. [[nuHa
TE€JI B Pa3HbIX CHCTEMax. PeATMBUCTCKHMI 3aKOH CJOXKEHHs CKOpocTeW. PenstuBucTckuit
MMITYJIBC.

Koneoanua u éonnwi

OcHoBHBIE NTOHATHUSA U ompeneneHus. Konebanus nmon aedicTBueM ynpyroil cuiibl (Ipy>KUHHBIN
MasiTHUK). DHeprusi kojeOmiromerocst tena. OCHOBHOE ypaBHEHHE TapMOHMYECKHUX CBOOOJHBIX
KosiebaHuil. Marematnueckuit 1 ¢pusndeckuit MasTHUKH. Cllo’keHHEe MEXaHMYECKUX KOoJIeOaHHH.
3aryxaromue kojeOanus. BoinyxneHHsle koneOanus. MexaHnueckue BoJIHbBI. PacnpocTpanenue
BOJIH B yIpyroit cpene. BonnoBoe ypaBHeHue. DHeprus BoiaHbl. OObeMHas INIOTHOCTh SHEPTUU
BoJIHBL. [I0THOCTH MOTOKA sHepruu. Bekrop YMmoBa. Crosiurie BOJIHBIL.

MouJiexkyasipaas (pu3MKa U OCHOBBI TEPMOAMHAMHUKH

OcHo6bt mepmoouHamuxu

OcHOBBI TepMOAMHAMMKHU. TepMOIMHAMUYECKMH M  MOJEKYJISIPHO-KUHETHUECKUH METOJ
UCCJIEIOBAHMS SIBJICHUH NPUPObL. TepMOAMHAMUYECKOE COCTOSIHUE Tela. BHyTpeHHss sHeprusl.
Pab6ota rasa. IlepBblii 3akoH (Ha4dano) TepMoAWHAMHUKU. OCHOBHBIE MOHATHSA O TEMJIOEMKOCTH
BenlecTBa. M3oxopuueckuit mpouecc. M3obapuueckuit nporecc. OOpatuMbie U HeoOpaTUMbIE
npoueccsl. Kpyrosoit npouecc. Hlukin Kapno. Bropoe nauano tepmonunamuku. IIpuBenennas
terota. PaBeHcTBo (HepaBeHCTBO) Kmaysmyca. Teopema Knaysmyca. DuHtpomnus. CBoiicTBa
SHTpONH. PUZNYECKUI CMBICI SHTPOIIUH.

OcHo6bl MONEKYAPHO-KUHEMUYECKOU Meopuu 2a306

Beenenne. OcnoBHoe ypaBHenne MKT wupeansHbix razos. Temmeparypa. Pacnpenenenue
SHEPIrHUH MO CTETIEHAM CBOOO b MOJIEKYJIbl. BHYTpeHHsIs1 3HEepTUs neanbHOro rasa.
Onpeodenenue koIgppuyuenma noeepxHoCmuo20 HamadiceHus icuokocmeu. Onpedenenue
CKopocmu 36yKa Memooom cmoaqux ¢oan. CmamucmuuecKkue pacnpeoeienus
Pacnipenenennie Monekysn Mo CKOpPOCTAM. 3aKOH pacHpelesIeHHs MOJEKYJ HISalbHOIO rasa
BO BHEIIHEM cuioBoM 1one. Pacnpenenenue naBineHuss mo BeicoTe. CpeaHee 4YHCIIO
CTOJIKHOBEHUI U CpeAHss JJIMHA CBOOOAHOTO Npobera MoJieKyl. SIBinenus nepeHoca. Auddyzus.
TennonpoBoaHocTh. BHyTpeHHEe TpeHue.
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Onpeoenenue korppuyuenma enympennezo mpenus sncuokocmu. Peanvnovie 2azol
VpaBuenue Ban-nep-Baansca. BnaxxHocTts Bo3ayxa. [loBepXHOCTHOE HATSKEHUE. CMAauYUBaHUE U
HecmaunBanue. Kammuiapasie saBienus. opmyna Jlamnaca.
DJIEKTPUYECTBO U MATHETH3M
OcHogGHbIe 3aKOHbL U XAPAKMEPUCMUKU IIEKMPUYECKO020 NOIA 8 8AKYyMe
[ToTeHIManbHOCTh JIEKTPUUECKOTrO MOJs. DIEKTPUUYECKOE I0JIe B AMAJIEKTpUKax. [IpoBogHuku
B DJIGKTPUYECKOM II0JIe. DHEPIrHsli CUCTEMBl 3apsDKEHHBIX TeJ. 3aKOHbBI ITOCTOSHHOIO TOKA.
Teopema I'aycca st nusnekTpukoB. Bektop snektpudeckod wHAyKuuu. [lonspuzyemocts u
JUdJIEKTpUuYecKkass — npoHunaemMoctb.  CernerosnekTpuku.  ['paHunuHble  ycnoBus A
3JIEKTPUYECKOTO TOJIA.
Maznummnoe none
MarnutHoe moje B BakyyMe. DHEpruss M CWiIbl B MAarHUTHOM Iosie. MarHuTHoe moje B
BEUIECTBE.  JJEKTpoMarHuTHas MHAyKUusA. OcHOBbl Teopun MakcBemia.  OHeprus
3JIEKTPOMArHUTHOTO MOJIsl. DIIEKTPOMAarHUTHbIE KOJIeOaHUS U BOJIHBI.
Onruka
I'eomerpuueckas ontuka. CBer. 3akoHbl reoMerpuueckoil ontuku. JIuH3bL 3epkana.
Onrtuueckne npubopbl. ['Ma3 kak onTtuueckas cucreMa. BomHoBasi ontuka. MuTepdepeHius
cBeta. [ludpaxuus cera. B3aumoeiicTBue cBeTa ¢ BEIIECTBOM.
®Du3nka aTOMOB H ATOMHBIX SIBJICHUI
Muxkpomup. OCHOBHBIE dTanbl pa3BUTHS MUKpomMupa. COBpeMEHHbIE MPEACTaBIECHUs 00 aToMme,
[Mopsiaku pu3nyecKnx BeNMUYUH B GU3UKE MUKpOMHpPA. BosiHbI 1 KBaHTHI. TerIoBoH M3IydeHHe.
®opmyna [lnanka. @oToHBI. DHEprus U UMMYIbC (POTOHOB. 3aKOHBI TEIUIOBOTO H3JIyYEHHUS.
Yactunbl u BosHBL. KopmyckymsipHo-BoiaHOBOW ayanmu3Mm. [wmnoreza ae bpoitnsa. Judpakmus
31eKkTpoHOB. BonmHoBo# maker. CooTHoleHue HeonpeneneHHocre. YpaBHenue lllpenunrepa.
OnHOMEKTPOHHBIA aTOM. ATOMHBIE CIEKTpbl. CepuasbHblE 3aKOHOMEPHOCTU B JIMHEHUYATBIX
cnektpax aromoB. OmbiTel Pesepdopma. Monens atoma Pesepdopaa-bopa. YpoBHu suepruu
aToma Bojpopoaa. YpasHenue lllpenunrepa s aroma Bojpopoaa. CraunoHapHbIE COCTOSHUS.
OHepreTudyeckuil cnexrp. MHOroanekTpoHHbsle arombl. CTaTHCTUYECKHE paclpeaciIecHUs
®epmu-/lupaka u boze-DitHmiTeiiHa. bo3onsl 1 (pepmuonsl. HepaznuuumocTb 0JMHAKOBBIX
mukpouacTtull. [lpuanun Ilaynu. CuMMmeTpudHble U aHTHCUMMETPUYHBIE BOJTHOBBIE (DYHKIIUU.
3anoHeHUE JJIEKTPOHHBIX obosouek. [lepmommueckuit 3axkon JI.MI. MenneneeBa. VYuer
B3aMMOJEMCTBHS 2JIEKTPOHOB B MHOTO3JIEKTPOHHBIX aroMax. Meron Xaprpu-®oka. BexkropHas
Mozenb aroma. [IpaBmwino XyHma. DIeKTpOMarHuTHbIE Mepexoabl B aroMax. CiuH-opOUTaAIBHOE
B3aMMOJEMCTBUE B aTOMax. MyJNbTUINIETHOCTh SHEPrETUUECKUX YPOBHEW M JIMHUN W3ITy4EHUS.
[TpaBuna or6opa. CHOHTaHHBIE W BBIHY)KJIEHHBIE Nepexonabl. BpemeHa >Xu3HM aTOMOB B
BO30Y)XJICHHBIX  COCTOSIHUAX. VIHTEHCHBHOCTh  CHEKTpaJlibHbIX  JuHMHA. Cucremaruka
CHEKTPaJIbHBIX TEPMOB U CHEKTPbl MHOTO3JIEKTPOHHBIX aTOMOB. YPOBHHM 3HEPIUU U CHEKTPbI
aTOMOB UIECJIOYHBIX MeTajuioB. (CXeMa ypOBHEH OJHEPrMM IIEIOYHO3EMEIbHBIX aTOMOB.
PentrenoBckue cnekTpbl. XapakTepUCTUYHOCTh PEHTI€HOBCKUX CIEKTPOB M UX OCOOEHHOCTH.
3akoH Mo3zmu. JlyOneTHblif XapakTep pPEeHTI€HOBCKHMX cHeKTpoB. ekt Oxe. Moinekyna.
Xumnueckass CBs3b. VOHHBIE paauycsl. l'eTepomnosiipHblE W TOMEOIOJISIPHBIE MOJIEKYJIBI.
Anunabatuyeckoe mnpuOMKeHHe. Pas3zneneHue JBMKEHUS MOJEKYJIbl Ha  3JIEKTPOHHOE,
KosiebaTeslbHOE M BpamarenbHoe. BpamiarenbHo-konebaTenbHble CHEKTPBl. JJIEKTPOHHO-
KoyiebaTeNnbHO-BpalllaTeNIbHble CIIEKTPBl BYXaTOMHBIX MoJekyid. IlpaBuma orbopa ams
MOJIEKYJSIpHBIX crieKTpoB. [Ipuniun ®panko-Konnona. [Ipegaucommanys. CruionHeie CIEKTPhI
JIByXaTOMHBIX MOJIEKyJa. MHoroaroMmHele Mojekyiasl. Cummerpus Mmonekyin. KoneGaTenbHbit
CHEKTp MHOTOAaTOMHBIX Mouiekyd. KomOuHanumoHHoe paccessHue cBeTa. MakpocKoNuyecKue
KBaHTOBBIE SIBJICHUS.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS IMCHUIIINHBI:
. CIOCOOHOCTh ~ UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIMH
B ipodeccuonanbHoi nestenbHocTH (OITK-3);

55



. CIIOCOOHOCTh TMPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH
pa3BUTHs XMMHUYCCKON HAYKH MPH aHAIHM3E MOJyYeHHBIX pe3ynbraToB (ITK-4).
5. llnanupyemble pe3yJbTaThbl 00yUeHUsI
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT AOJIKEH:

3HaAmMb:

o dbyHIaMeHTallbHbIE  pa3fenbl  (QU3MKU:  MEXaHWKY,  MOJEKYJIspHyl0  (uU3uKy
U OCHOBBI TEPMOJUHAMHKH, DJIEKTPUUECTBO M MarHeTusM, ONTHKY, (PU3UKY aTOMOB U
aTOMHBIX SIBJICHU;

ymembw:

. UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUsA 10 (U3NKE Ui OOBSICHEHHS Pe3yIbTaToOB
XUMHUYECKHX OKCIIEPUMEHTOB, NMPHUMEHATH 3HAHWS B 00JacTH (PU3UKUA ISl OCBOCHUS
oOuienpodeccuoHaNbHbIX TUCIUILUIMH U pelleHHs MpoQecCHOHAIbHBIX 3a/1aY;

enaoemp:

o HaBbIKaMU (U3UYECKUX HCCIIET0OBAHUN.

6. O01mast TPyA0eMKOCTh JUCIHUIJIMHBI:

16 3auetHbIx enuuuil (576 4acos).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHas aTTectanus — 3a4et (3 ceM.), dIK3aMeHHI (2, 4 cem.).

KBanroBass xumusa

1. MecTo aucuunIuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
Jucuumnnba «KBaHTOBas XUMHs» BXOJUT B 0a30Byr0 yacTh Oioka bl «JlucuuruimHel
(Moxynu)» kak obs3aTenbHasd qucuumiuHa b1.5.16.
2. llenn ocBOCHHMS JMCIHUIIIHHBI:
o 03HAaKOMJIEHUE CTYACHTOB C OOIIMMHU MIPUHIMIIAMUA U METOJaMHU KBaHTOBOW XMMMH;
o OBJIaJICHHE TEOPETUYECKUMHU OCHOBAMHU METOJOB omnucaHus xumuueckou cmszu (BC u
MO), npumeHeHNe 3TUX 3HAHUN IPU PEILIEHUU KOHKPETHBIX PO(ECCHOHANBHBIX 3a/1au.
3. Kparkoe conep:kanue JTUCHUTIIHHBI
[Ipenmer kBaHTOBOM XMMHM. MaremaTHdeckuil ¢opManu3M KBAaHTOBOM XHUMHH. YpaBHEHUE
Hlpenunrepa misa monekyl. Aauabaruyeckoe npuOmmxkeHue. [1oBepXHOCTh MOTEHLMAIBHON
SHEepruM. SnepHas AMHAMUKAa M pelleHue KojeOarenbHOW 3ajauu Uil saep. DJIEKTPOHHOE
ypaBHEHUE [Ipenunrepa. OnHO3IEKTPOHHOE npubInKeHue. IIpencraBnenue
MHOT'03JIEKTPOHHOI BOJTHOBOM ()YHKIIMH B BUJIE PA3JI0KEHUS 110 MOJTHOMY KOH(PUTypaMOHHOMY
6azucy. Cnud. Ilpunnun Ilaymu. [lerepmunant Crsiitepa. DeKTpOHHbIE COCTOSHUSA. MeTon
Xaptpu-doka. IMogxon MO JIKAO. ba3ucubie Habopel. O030p METONOB ydeTa 3JIEKTPOHHOU
koppensiuu. Metoa ¢ynkiuonana miotHoctd (DFT). O0G30p momysMOupHYecKHX METO/0B
pacuera.
4. Komnerenuun, gopmupyemsbie B pe3yJibTaTe 0CBOCHHUS AU CUHUIIIMHBI:
o CIIOCOOHOCTh ~ HCIOJIB30BaTh [IOJIyYEHHbIE ~ 3HAHUS  TEOPETHYECKUX OCHOB
(byHIaMEHTATBHBIX Pa3/IeJIOB XUMHHU TIPH PELICHNH podeccuoHanbHbIx 3ana4d (OITK-1);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XumMudeckux noustui (IIK-3).
5. Ilnanupyemble pe3yJabTaThl 00y4eHM s
B pe3ynbrare ocBOE€HUS TUCLHUIUIMHBI CTYACHT HOJIKEeH:
3Hamb:
. OCHOBBI KBaHTOBOI XMMHH: 3aKOHBI U NOJIOKEHUS KBAHTOBOW MEXAHUKH B MPUJIOKEHUH K
aTOMHBIM U MOJIEKYJISIPHBIM CHCTEMaM;
o HauOojee BaKHbIE MOAXOJbl U MNPHUOIMKEHHS, HCIOJIb3yeMbIe IJIsl pEIIeHUs 3ajadu
ONMCaHUs XMMHUYECKHUX CUCTEM Ha MUKPOCKOITUYECKOM KBAHTOBOM YPOBHE;
. Haubosiee pacrnpocTpaHEeHHbIE NPUOIMKEHHBIE pPAaCUYEeTHBIE CXEMBbl, IpPUMEHSEMbIe IS
TEOPETUYECKOTO M3YyYEHUS CTPOEHUS M CBOWCTB XHUMHUYECKHMX COEAMHEHMH, WX
B3aUMOJICVICTBUI U IIPEBPALLECHUN;
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L4 COBPCMCHHBIC MMPCACTABIICHUA O IPHUPOAC XUMHUUYECKOM CBS3H U POJI KBAHTOBBIX SIBJICHUM

B XMWY,

. Hanboyiee AaKTyaJllbHbIE HANpPABJICHUS HWCCICAOBAHUA B COBPEMEHHON TEOPETHYECKOM
XUMUY;

ymemb:

. OPUEHTHPOBATHCSI B OCHOBHBIX MPUONMKCHUAX M MOAX0JaX, IPUMEHIEMbIX B KBAaHTOBOU
XUMHUH, a TAKXKE€ UEPAPXUUECKOU Cpelle COBPEMEHHBIX KBAHTOBOXMMMUYECKHX PAaCUETHBIX
CXEM;

. NOHUMAaTh  MaTeMaTHYeCKHuil  (opMalu3M  KBAaHTOBOM  TEOPUH,  HCHOJIb3yeMBIH
B COBPEMEHHOM TEOPETUYECKOH JIMTEPATYPE;

enaoemp:

. MOHATUMHBIM aIIlapaTOM KBAaHTOBOM TEOPUU U TEOPETUYECKUMM IPEICTABICHUSIMHU

B 00J1aCTH KBAaHTOBOW XUMUHU.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

3 3auerHblie eauHuUIlbl (108 gacos).

7. ®opMa KOHTPOJIA:

[TpomerxyTouHas arrectanus — sK3aMeH (6 cem.).

Koanonanag xumus

1. MecTo IMCHMIJIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOMH MPOrpaMMbl
Huctunnuna «Komnmounnas XxuMush» BXOAUT B 6a30BYI0 vacTh Onoka bl «/lucruminnbl
(Moxynu)» kak obOs3aTenbHasd qucuumiuHa b1.6.17.
2. leab ocBoOeHUs AUCUMILIMHBI:
o OBJIAJICHUE TECOPETUYCCKHUMH OCHOBAMHU COBPEMECHHOW KOJUIOMTHOW XWMUH, Pa3THYHBIMH
ee MeToJaMH, ITOHUMAaHHEM 3aKOHOMEPHOCTEH, OIpEIeNIONMX CBOWCTBA BEILIECTB
B JIMCIIEPCHOM COCTOSIHUU U TIOBEPXHOCTHBIX SIBJICHUSX B IUCIIEPCHBIX CUCTEMaX.
3. Kparkoe coaep:kanue I CUUNIUHBI
BBenenue
OcHOBHBIC TIOHATHS KOJUTOMJIHON XWMHH, OOBEKTHI U e U3ydeHUs. KoJIouIHbIC YacTHIIBI
U KOJUIOUIHBIE CHUCTEMBI; KOJIJIOUTHOE (IMCIEPCHOE) COCTOSHUE BemlecTBa. KonnuecTBEHHOE
oTpesieNieHue JTUCIIEPCHOCTH: JIUCIIEPCHOCTh M YAeNbHas TOBEPXHOCTh, KPHBU3HA TIOBEPXHOCTH
yacTull AucrnepcHoi (as3pl. Pomb MOBEpXHOCTHBIX SBJICHHM B Mpolleccax, MPOTEKAIOIINX
B JIMCIIEPCHBIX CHCTEMaX. B3aWMOCBS3b KOJUIOMJHONH XUMHUH C JPYTHMH XHUMHYECKUMHU
TUCITUIIMHAME, ¢ GU3UKON, OMOJIOTHEH, reoorueit, MeUIuHOM. [ 1aBHbIE HOBBIE HATIPABIICHUS
1 00BEKTHl (HAHOCHUCTEMBI, MUKPOAIMYJILCUH, OMOKOJIOU b, TOHKUE TUIEHKH U Jp.), U3y4yaeMble
KOJUJIOUJHON XUMUEH.
IToBepXHOCTHBIE SIBJIEHUS
Tepmoounamuka noeepxHOCMHBIX A6AEHUIL
[ToBepxHoCcTh pazaena ¢a3z. CoOoaHAs MOBEPXHOCTHAS HYHEprus. [loBepXHOCTHOE HATsIKEHUE,
CWJIOBasi M JHEpPreThdecKkas TPAKTOBKHU. MeToj HM30BITOYHBIX TEPMOJIMHAMUYECKUX (YHKIUI
noBepxHocTHOTO cioss  (I'm06c). IloHsaTHe O TOBEPXHOCTH pa3peiBa U pa3eisiomen
noBepxHocTH. OO00OIIEHHOE YpaBHEHHE MEPBOTO W BTOPOTO 3aKOHOB TEPMOJWHAMUKU IS
MOBEPXHOCTH pazjena (a3. M3MeHeHHe TMOBEPXHOCTHOTO HATSHKCHHS KHJIKOCTH HA TPaHUIE
C COOCTBEHHBIM IapOM B 3aBUCHMOCTH OT TeMIIepaTypbl, KpHUTHUYECKas TemIepaTypa IIo
Menneneeny.
Kanunnapnule agnenus
Kanwmsaproe naBnenwe. 3akoH Jlammaca. 3aBUCMMOCTH JaBI€HUsS I@lapa OT KpPHUBU3HBI
MOBEPXHOCTH JKUAKOCTH. 3akoH Tomcona. KamwmnspHas konaeHcanus. M3otepmudeckas
MepPEeroHKa BEIIeCTBAa. 3aBHCHMOCTh PACTBOPHMOCTH OT KPWUBH3HBI MOBEPXHOCTH JMCIICPCHBIX
gactull (3akoH ['mb60ca-OctBanbaa-Dpeitnanuxa). PaBHOBecHass ¢opMa KpuUCTAIOB (3aKOH
['u60ca-Kropu-Byneda). CmauumBanme. KpaeBoit  yron. 3axkon  lOnra  (cmioBoit
U DHepreTHueckuil BbIBOJABI). COOTHOIIEHHE MEXIy padoTaMu KOTe3WW W aAre3ud Ipu

57



cmMauuBaHuM. KamwiisipHoe nNOAHATHE KUAKOCTH, ypaBHeHue JKropeHa, KanwuisipHas
HOCTOSIHHAS >KUAKOCTU. M30uparenbHOE cMaunBaHUE KaK METOJ XapaKTEPUCTUKH TOBEPXHOCTEN
TBEpABIX Tel (MMOPMIBHBIX M JMOoPoOHBIX). IloaHOe cmaumBaHHMe (TEPMOIAMHAMHYECKOE
YCIIOBHE).

Ilosepxnocmubvle A61eHUA U MEXAHUUECKUE CEOUCMEA MEEPObIX meJl

Pa3zpymienune u un3MenbueHue (AUCHEPrHMpPOBAHUE) TBEPIBIX Tel KaK (QPU3MKO-XMMHUYECKHUM
npoiiecc oOpazoBaHus HOBOM moBepxHocTu. Teopus ['puddurca, ycnoBue caMonpou3BoIbHOTO
pacripocTpaHeHus TpemuH. Dpdext Pebunaepa: u3MeHeHne NPOYHOCTH U MJIACTUYHOCTU Kak
CJICZICTBUE CHMKCHHUS TOBEPXHOCTHOW >HEPruM TBepAbIX Ten. OCHOBHBIE (POPMBI MPOSBICHUS
s¢dexra: IUIaCTU(QULIUPOBAHHE, BO3HUKHOBEHHE XPYIKOCTH, CaMOIPOM3BOJILHOE
JHCTIeprupoBanue. TepMoInHaAaMUUYECKUe YCIOBUS MposiBieHus ¢pdexra Pebunnepa. Biausaue
XMMHUYECKOH MPHUPOJBl TBEPABIX TN M JKUAKOCTEH Ha BO3MOYKHOCTh €ro HpPOSBIEHUS.
DNEeKTpOKanHUIAPHBIN 3 DeKT.

Aocopoyus na nosepxnocmu pazoena a3

AncopOrus Kak caMOIPOM3BOJIFHOE KOHIICHTPUPOBAaHUE HA MMOBEPXHOCTH pa3zena (a3 BemecTs,
CHIDKaloOMX  Mexda3Hoe HaTspkeHHMe. OTHOCHUTENBHOCTb — INOHSTHUS  «IIOBEPXHOCTHAs
AKTUBHOCTBY» (3aBHCHUMOCTh OT HPUPOABI KOHTakTHpyrommx (a3). [loBepXHOCTHO-aKTHBHEIE
METaJlIbI.

TepMoauHaMuKa Tmporecca ajacopOmuu. YpaBHeHuwe ancopoumm [mnOOca. 3aBHCHMOCTH
IOBEPXHOCTHOIO  HATshKeHUs OoT KoHueHTpauuu IIAB. VpaBuenuwe Illumkosckoro.
[ToBepxHOCTHasT ~ aKTUBHOCTh, €€ MW3MEHEHHME B  romoJsiornueckux  psagax  [IAB.
TepmoauHamuyeckoe  obOocHoBaHue  mpaBuwina  TpayGe-/[rokmo.  Pabora  apcopOuum.
JuHamuueckuil xapakrep aJcopOLMOHHOIO paBHOBECHS Ha MOBEPXHOCTHU paszena pactsop [IAB
— ra3. YpaBHeHue JIsHrmiopa, ero cBs3b ¢ ypaBHeHusiMu [ 'u66ca, [llnmkosckoro u @pymMkuna.
Crpoenue  MmoHocioeB  pactBopuMblx  IIAB.  JIByxmepHOe  COCTOSSHME  BEIIECTBa
B TOBEPXHOCTHOM CJIO€, OPUEHTALlMs MOJIEKYJ B Pa3peKEHHbIX U B HACHILEHHBIX CIOSX.
VYpasnenue cocrosinus MoHocnost [IAB. Pacuer pazmepos monekyn [TAB.

IToBepxHOCTHBIE IUIEHKM HepacTBOpUMBIX I[IAB; moOBEpXHOCTHOE JaBIEHHME; METOABI €O
u3Mepenus. Mzorepmbl aByxmepHoro nasieHus. AacopOuus ITAB Ha moBepxHOCTH paszaena
HecMelMBarommxcs xkuakocreid. Ancopouus [TAB u3 pacTBopoB Ha MOBEPXHOCTH TBEPABIX TeIl.
[TpaBuiio ypaBHUBaHUS nojisipHocTel PeOunaepa.

InekmponoeepxHocmuvle A61€HUA 6 OUCHEPCHBIX CUCIEMAX

JBoitnoit snexktpudeckuii cinoit (JIIC). Ilpuunnbl obpazosanus JIOC. Tepmoaunammueckoe
paBHOBECHE MOBEPXHOCTH pazjiena (a3 ¢ ydyeToMm 3JIeKTpUUYecKol sHepruu. Mojenu CTpoeHUs
JAD3C (reopun TI'enbmronsua, I'yn-Uenmena, Illrepna, I'pama). M3MeHnenue mnoreHuuana
B 3aBHUCHUMOCTH OT PACCTOSHHUS OT TIOBEPXHOCTH Ui CHUJIBHO U C1ab0 3apsyKEHHBIX
MOBEPXHOCTEH; BIIMSHUE KOHLEHTPALUU U 3apsijia MOHOB AJIEKTPOJIUTA. DIEKTPOKHMHETUYECKUE
SBIICHUS: DJEKTpodope3, 3JIEKTPOOCMOC, TOTEHLHUANbl TEYEHUs M OCeNaHMs; Teopus
['enpmromba-CMOIyXOBCKOT0.  DJIEKTPOKMHETUYECKUH TMOTEHIMAN; TpaHUIa CKOJIbXKEHUS.
MeTto1bl OnpeeNneHns MEKTPOKNHETUIECKOIO OTEHIIAA.

Kosustonanbie (1ucnepcHbie) CHCTEMBI

JTuogpoonvie cucmemut

JucneprailuOHHbIE METOABI IOJIYYEHHS JUCIEPCHBIX CHCTeM (30J1eM, SMyJbCHUM, IIEH,
asposozeif). Ponmp [IAB B mpomecax mnomydeHus aucnepcHbIXx cucteM. CBsi3b  pabOTHI
JTUCIIEPTUPOBAaHUSl C TOBEPXHOCTHOM »dHepruedl TBepabix Ten. Vcmonb3oBanue sddexra
Pebunnepa g  ymeHblieHHs paboThl aucneprupoBaHus. KoHaeHcalMoHHBIE CHOCOOBI
MoJlydyeHus: JucrnepcHeix cucteM. OOpa3zoBaHue 305Ield B MPOIECCE XMMUYECKUX pPEeaKIUi.
TepMoauHaMUKa TOMOTEHHOIO M TeTepOreHHOro 00pa30BaHUS  KOJJIOMIHBIX — YacCTHUIL
npu  (¢a3zoBbiXx Tmepexomax 1-ro poma (teopust ['mb66ca-Donpmepa). PaGora obOpasoBanus
3apoasiieid  HoBoM  (a3pl.  OOpa3oBaHMe UacTHMIl JUCIEpCHOM (¢a3pl B  Mpoleccax
KPUCTAJJIM3allMd M3 PacTBOPOB, KOHJEHCAIIMM TEPECHIIEHHOro0 Mapa, KuleHus. MeTomsl
pEryJINPOBAaHUS Pa3MEPOB YaCTHIL B JUCIIEPCHBIX CUCTEMAX.
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Juogpunvnvie oucnepcrnovie cucmemol

TepmonnHamuka o0pa3oBaHUs JTUO(PUIBEHBIX KOJUIOUTHBIX CUCTEM; KpUTepui
CaMOIIPOU3BOJIBHOTO JACIIEPTUPOBAHUS (xputepuit Pebunnepa-lllykuna).
Munennoo6pazoBanue B pactBopax [IAB. Kputuueckas KOHIEHTpalus MHIEIO00pa30BaHUsS
(KKM), ocHoBHble MeToabl onpeaeneHus KKM. DOMmnupuueckre 3aKOHOMEPHOCTH U3MEHEHMSI
KKM u MHHUMaJIbHOTO 3HA4€HMs MOBEPXHOCTHOIO HATSHKEHUS HA TPaHHUIIE pasziena pacTBOp
ITAB — Bo3ayx B romonoruueckux psaax IIAB. CrpoeHne npsMbIX U OOpaTHBIX MHLEUT IpU
pa3nnuHbix KoHIeHTpanusx [TAB. Tepmoaunamuka MULe1000pa3oBaHus: TEIIOBbIE 3D PEKTHI,
poib ruApo(OOHBIX B3aUMOJCHCTBUH, auarpaMma (Da3oBBIX COCTOSIHUH, TeMmIepaTypHas
3aBucuMocTh KKM; Touka Kpadta. ComoOunuzanus (KOJJIOUIHOE PAaCTBOPECHUE OPraHUYECKHUX
BELIECTB B MPSMBIX MULEIIIAX).

Imynvcuu u nenvl

OMyJbcUU. DMYIBraTopbl, NPUHIMUIBI BbIOOpa [TAB mist crabunusanuu NpsiMBIX U OOpaTHBIX
sMmynbcuii. Ponb ruapodunbHOmMIoduipHOro Oanmanca Mosiekyiasl [IAB B crabwimsarnuu
AMYJIbCUI. DOMYIbCUOHHBIE IUIEHKHM; UX CTPOEHHE U (PAKTOpHI, BIMSIOIIME HA YCTOMYHMBOCTH
SMYIBCUOHHBIX TIeHOK. OOpamenue (a3 B smynbcusix. TBepable dMyabratopbl. MeToabl
paspymierus: smyiabcuid. Ilensl. Ctpoenune mneH u ux kiaccuduxanusa. KpaTHOCTh meH.
ITenooOpazoBarenu, 3(PGEKTUBHOCT HUX BIHMSHUS M CBSI3b C TUAPO(HIBHO-TUIOPUIBHBIM
Oanmancom wucronb3yeMmbix [IAB. BnusiHue 371€KTpONMTOB HAa MEHOOOPA3YIOUIYI0 CHOCOOHOCTh
[TAB. IlenHsbie ieHKH, cTpoeHUE, PaKTOPBl YCTOHYMBOCTU. UepHbIe MICHKU.

A3po3zonu

Knaccudukanus a’po3oneil Mo arperaTHoMy COCTOSHUIO YacTHUIl AMCIEpCHON (aszbl. MeTosl
MOJIyUEHUSI U M3MEPEHUs pPa3MEpPOB a’pPO30JIbHBIX YacTUL. MoJeKyIspHO-KUHETHUECKHE
CBOICTBa a’po30iiell (BBICOKO- U TIpyOOAMCIIEPCHBIX). DJIEKTPUUYECKHE CBOMICTBA a’po30IieH,
IPUYMHBl BO3HHMKHOBEHHS 3apsja Ha IOBEPXHOCTU YacTULl. ArperatuBHas YyCTONYHMBOCThb
asposzosieid. CriocoObl M 0COOEHHOCTU pa3pylleHus a’po3oiiedl. [IpakThyeckoe MCHoOIb30BaHUE
a’po3oielt (mpuMepsI).

YCcToH4uBOCTh JUCIIEPCHBIX CHCTEM

Ceoumenmayuonnas ycmouuueocms

MornekynsipHO-KHHETHUECKHE CBOMcTBa aucrepcHbIX cucteM. Juddy3us B KOUIOMAHBIX
cucrtemax. 3akoH OWHmTelHHa. CeIMMEHTAlMOHHBIM aHalu3 MOJMAUCIEPCHBIX CHCTEM.
KoncranTa cequmenTtanuu. JuddepennuanpHas KpuBas pacipeaesieH!s] YacTHIl [0 pa3Mepam;
UHTETpaJibHas KpUBas; IOCTPOCHHE UX U3 JaHHBIX [0 KHWHETHUKE HAKOIUIEHUS OCaJKa.
CeanmMeHTallMOHHO-11((Hy3HOHHOE paBHOBECHE.

Azpecamugnasn ycmoiiuueocmso

Teopus ycroitunBoctd rupodooHsIx 30mei (teopus AJIDO). TepmoanHaMuka TOHKUX IJICHOK.
PacknunuBaroniee nasnenue no Jeparuny. MonekynsipHas COCTaBIISIOIIAs. PACKJIMHUBAOLIETO
JaBJICHUs. Y4YeT MOJIEKYJISIpHOM MpPHPOJbl KOHTAKTUPYHIOIIMX (a3, A TOHKHX IJICHOK
U cpepUyecKUx YacTULl. DJIEKTPOCTATUYECKAas COCTAaBISIONIAs PACKJIMHUBAIOLIETO JAaBJICHUS.
3aBUCUMOCTb HEPTUH B3aUMOACHCTBUS YACTHIL JUCTIEPCHOM (Da3bl OT pacCTOSHUS MEX1Yy HUMHU.
OcHoBHbIE (DaKTOpBI, BIMSIONIME HAa arperaTuBHYI0 YCTOMYMBOCTh JUCHEPCHBIX CHCTEM.
CrpykTypHO-MexaHHueckuil 6apbep (Teopus Pebunnepa).

Koazynayusa 3oneii anekmpoaumamu

[Topor koarymsiuuu; 3aBUCUMOCTb KPUTHYECKON KOHLEHTpAlMU DJIEKTPOJIUTa OT pa3Mepa
U 3apsana koarynupywoomero woHa (mpaBwio I[lymeme-I'apam). AHTaroHW3M W CHHEPTH3M
B JICHCTBHUHU DJIEKTPOJIUTOB Ha Mpoliecc Koarysinuu. Koarymsuus cuiibHO U €1abo 3apsyKeHHbBIX
30/1e (KOHLIEHTpAallMOHHAasi W HEeWTpalu3aluoHHas Koaryisnus). OOocHOBaHHE TNpaBHiia
lynbue-I'apan u xpurepus Ditnepca-Kopda B reopun AJIDPO. Kuneruka koarynsuuu. Teopus
OnIcTpoil kKoarymsinuu (CMOJTYXOBCKHI); OCHOBHBIE TIOJIOKEHUSI TEOPUU MEIJICHHON KOaryssiuu
(H.®yxkc).
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OcHogbl pu3uKO-XuMuuecko Mexanuku
3aKOHOMEPHOCTH TEYEHMsI CBOOOIHO-IAMCIEPCHBIX CHCTEM TIOJ JEHCTBUEM MPUIOKEHHOTO
naBieHus. 3akoH HprooToHa. BriusHue KOHIEHTparmuu W (Gopmbl 4YacTHIl JUCTIEPCHON (haswl
Ha 3aKOHOMEPHOCTH TedyeHHs (3akoH OHmrelHa). CTpykTypooOpazoBaHUE B AMCIEPCHBIX
cucremax. BO3HMKHOBEHME M pPa3BUTHE IPOCTPAHCTBEHHBIX CTPYKTYp. lIpupona KOHTakToB
MEXy dJeMeHTaMu CTpyKTyp. Ilepuoanueckue ctpykTypbl. OOpa3oBaHHe U CBOMCTBA releil.
Onucanue IUCHEPCHBIX CUCTEM Ha OCHOBE peojormueckux moxeneil (Makcpemna, KenbBuHa,
bunrama, IlIBenoBa). [TonHas peosgornyeckas KpuBasi.
Konnonano-xumMu4yeckne 0CHOBbI OXPaHbI IPUPOABI
Oxpana npupoasl. MeToapl OYUCTKUA MPUPOJHBIX U CTOYHBIX BOJ, OCHOBAHHbIE HA WU3MEHEHUU
arperaTUBHOM M CEAMMEHTAlMOHHOW YCTOWYMBOCTH AMCIEPCHBIX CUCTEM l'eTepokoaryisinus
KaKk MeToJ paszfeiieHus aucnepcuit; mukpoduiotanus. Poib aspososneil B 3arpsi3HEHUU
OKPYXKAarOILEH Cpebl.

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

o CIOCOOHOCTh HCIO0JIb30BATh IIOJIy4CHHBIE  3HAHUA  TEOPETHYECKUX OCHOB
(yHIaMEHTAIBbHBIX Pa3/esIOB XUMUH NPH pelieHuH nmpodeccuonanbubix 3aaad (OITK-1);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTanbHbIX XumMudeckux noustui (I1K-3).

5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT HOJIKEH:

3Hamb:

. MECTO M pPOJb KOJUIOMJHOHM XMUMHUHU B LEJIOCTHOM CHUCTEME 3HAHMI, €€ B3aUMOCBS3b
C ApYTMMH HayKaMu;

. MIOHSITHUS, OTIPEICTICHUS, TEPMHUHBI, UCIIOJIB3YIOIIHECS B KYpPCe KOJJIOMJIHOU XUMUU;

. 0CcOOBIe CBOMCTBA MOBEPXHOCTEH pazzena ¢as;

. 3akoHOMepHOCTU aacopounu [IAB w BiamsiHuM ancopOLMOHHBIX CJIOEB Ha CBOWCTBA
JIUCTIEPCHBIX CUCTEM;

. nuodunsHbie U TMO0GOOHBIE TUCTIEPCHBIE CUCTEMBI, UX CBONCTBA M IPUMEHEHHE;

. OCHOBBI (PU3UKO-XUMUYECKON MEXaHUKU;

. KOJUTOUTHO-XHUMHUYECKHE OCHOBBI OXPaHbI MPUPO/IBI.

ymembp:

. MPUMEHSATH OCHOBHBIE MOJIO0KEHUS U MOHATHS KOJUIOUIHON XUMUH;

. MCIIONIb30BaTh TMOJyUYEHHBIE SKCIIEPUMEHTAIBHBIE JaHHbIe, 0000IIaTh U JeNaTh BHIBOJBI
U3 MPaKTHIECKON PabOTHI;

. CHCTEMAaTHU3UPOBATh TOJyUYCHHBIE 3HAHUSI U MCIOIb30BaTh UX JJIA PEIICHUS KOHKPETHBIX
3a/1a4, BCTPEYAIOLMXCs B Ipoliecce yueOHOU AESITETbHOCTH.

enademup:

. OCHOBaMU yY€HHUS 00 YCTONYMBOCTH JAUCIIEPCHBIX CUCTEM;

. pacYeTHBIMH METOJJaMU KOJMYECTBEHHOTO OTTMCAHUS JUCTIEPCHBIX CUCTEM;

. pPSAOM METOJIOB HCCIEAOBAaHUS TUCHEPCHBIX cucteM, aacopbuuu [TAB Ha pazmuunbIx

MOBEPXHOCTAX paznena das.

6. O0mas TPy10eMKOCTh AU CHUIJIMHBI:

5 3agyetHbix enunmil (180 wyacos).

7. @opmMa KOHTPOJIA:

[TpomexyTouHast aTTectanus — 3a4et (7 cem.).

N30panHble ri1aBbl MaTepuaioBeaeHHUs

1. MecTo ucuMnJIMHbI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/JbHOH NPOrpaMMbl
Hucnunnuna «30paHHbie T1aBbl MaTepUATOBEICHHS» BXOIUT B 0a30BYyI0 YacTh 0s10ka b1
«Iucrummunel (Moaynn)» Kak oOs3arenbHas aucuuriuHa b1.6.18.
2. Heab 0CBOEHMS AMCIMIIJIMHBI:
° 03HaKOMIJICHHE CTYACHTOB C H30paHHBIMH pa3/eiaMi MaTepUaTOBEICHHUS.

60



Br16op paznenos onpesiesieH TeHACHIUAMU Pa3BUTHUSI MATEPUATOBEICHIS B IIOCICTHUE TOIBI.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI
OmnpenesieHne MaTepruaaoBeleHU KAK MeXIUCHUIIMHAPHON 00J1aCTH 3HAHUS
Beenenue B matepuanosenenue. [lpsmas u oOpaTHas 3a1aui XUMHUYECKOTO MaTEpUaIOBEICHUS.
PeanbHoe BemectBO M ero Moxenu. lMepapxuueckue ypOBHU CTPYKTYpbl TBEpIOTo Teja
(aToMHast  CTPYKTypa, MHUKPOCTPYKTYypa). Buabl MHKpOCTPYKTYypbl — TBEpAOro  Tela.
[IpocTpaHcTBEHHOE pacHpeAesieHHe 3JIEMEHTOB, MUKPOKPHCTATUTOB (3epeH), ¢a3, Ie(eKTOB.
MeTo/1b1 HccieI0OBaHUSI MUKPOCTPYKTYPbI TBEPAOTO Tea.
DuU3UKO-XUMHYECKNEe CBOHCTBA MaTepPUAaJioB
Tepmuueckue ceolicmea mamepuanos
TermoBoe pacmupeHue MarepralioB. TemIOEMKOCTh MaTepuanoB. TermaonpoBOAHOCTb
MaTepuaioB. BreicokoTeMiiepaTypHble CBOMCTBA MaTepHaiOB (3KapOCTOMKOCTD, )KapOYIOPHOCTb).
HuskoremneparypHble CBOMCTBa MaTEPUAIOB (XJIaJHOJIOMKOCTB).
Koppo3uonnasa cmoiikocms mamepuanos
Bunbet xoppo3un meramioB. Kiaccuduxanuss BUAOB KOPPO3MM [0 XapakTepy pa3pyLIECHUs
MaTepuana. GakTopbl, BRI3BIBAIOIINE KOPPO3HUIO, 3aIUTA MPOTHB KOPPO3UH. AHTUKOPPO3UOHHOE
JIETHPOBAHUE METAJIJIOB
Mexanuueckue ceoiicmea mamepuanos
[IpouHocTs MaTepuayioB, (aKTOPHI, OINPENENAIONNEe IPOYHOCTh MaTepHasioB. TBeprOCTb
MaTepuanoB. DakToOpbl, ONpeNeNsIoNIMe TBEPAOCTh MaTepuanoB puOOTEXHUYECKUE
XapaKTEepUCTUKU MaTEpUAIOB.
Dnekmpuueckue ceoiicmea Mamepuanos
ONEeKTpPONpPOBOJHOCT, MaTepuanoB. Buael mnpoBogumMocTs B Marepuanax. MexaHHU3Mbl
MPOBOAMMOCTH B MaTepuanax. MeTalIn4eckre MPOBOJHUKU, XapaKTEPUCTHKU METAITTHYECKUX
IPOBOAHUKOB. CBEpXIPOBOAHUKHU. XapaKTEPUCTHUKU CBEPXIPOBOJHUKOB. llomynpoBogHUKY.
XapakTepUCTUKH MOIYIPOBOIHUKOB. JM3IeKTpUKU. XapaKTePUCTUKH TUIIIEKTPUKOB.
Macnummnbwle ceolicmea mamepuanos
Buasl MarHUTHBIX MaTepHanoB (IUaMarHeTUKH, MapaMarHeTHKu U peppoMaraeTuxu). OOmas
XapaKTePUCTUKA MArHUTHBIX MaTepuagoB. MarHUTHBIA THCTEpe3UC B (eppoMarHeTukax.
MaruautHo-msirkue matepuanbl. CocTaB M CBOMCTBAa MarHUTO-MSTKHX MarepHanoB. MarHuTHo-
TBepAble MaTepuaibl. COCTaB U CBOWCTBA MarHUTO-)KECTKUX MaTEpUAIOB.
Oowan xapakmepucmuka KOMOUHUPOGAHHBIX CE0IICHIE MAMEPUATIOE
Tepmosnexktpuueckue d¢dexTsl. [anpbBaHOMarHUTHBIE U TEPMOMArHUTHBIE (P (HEKTHI.
ITbe30351eKTpUYECTBO. ITuposnexTpruyecTso. ONEeKTPOKATIOPUIECKUM a¢dexr.
CerHeTonIeKTPHUIECTBO.
DU3NKO-XUMHYECKHEe MPUHIMIIBI XUMHUYECKOT0 MATEePHAJIOBEACHUS
[TpyHIMI TEpPUOAUYHOCTH U ero peann3anus. [[puHIKNI XUMHUYecKoro, TEpMOINHAMUYECKOTO U
CTPYKTYpHOTO MOJ00us W ero peanu3anus. [IpuHiun ¢GuU3MKO-XMMHYECKOTO aHalli3a U €ero
peanuzanusi.

4. KomnereHnuuu, popmupyembie B pe3yabTaTe OCBOCHHUS JUCHUNIMHBI:

o CIIOCOOHOCTh ~ HCHOJb30BaTh  IOJYYEHHbIE  3HAHUS  TEOPETUYECKUX  OCHOB
(byHIaMEHTATBHBIX Pa3/IeJIOB XUMHHU TIPH PEeLICHUH MpodeccuoHanbHbIx 3amad (OITK-1);
. BJIaZICHUE CUCTEeMOH (pyHIaMeHTaIbHbIX XumMudeckux noustui (I1K-3).

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
B PE3YIBTATC OCBOCHUA JUCHUIIJIMHBI CTYJACHT MOJIZKEH

3Hamb:
[ ] OCHOBHBIC CbI/ISHKO-XI/IMI/I'-IeCKI/Ie HpI/IHHI/IHBI XUMHUYCCKOT'O MaTepI/IaJIOBeJIeHI/IH;
° 00IIyI0 XapaKTePUCTUKY OCHOBHBIX (PM3UKO-XUMHUYECKUX CBOWCTB MaTepHATIOB.
° aHAIM3UPOBATH, 0000IIATh U CUCTEMAaTU3UPOBATh YUCOHBIH MaTEepHa;
6/1a0embn:
. COBPEMEHHBIMH  MPEJACTaBICHUSIMH O  (PU3UKO-XMMUYECKOW MpUpOJIE, METOo/ax

HCCICOOBaHUA U crocobax MOJIYYCHHA MAaTCPUAJIOB PA3JIMYHOI'O HAa3HAYCHMUS.
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6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:

3 3auetHbie eaunuIpl (108 gacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas arTecTanus — dK3aMeH (8 cem.).

TeopeTn'lecmle OCHOBBI opralmqecxoii XUMHUH

1. MecTo nucuumInHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuumnmna «TeopeTndeckre OCHOBBI OPTaHUYECKOH XMMUS» BXOJIUT B 0a30BYIO 4acTb
osoka b1 «Jluciumamaer (MoaysH )» Kak oOs3aTenbHas quciuiuinHa b1.6.19.

2. llenb ocBOeHUSI AMCUMIIIMHBI:

o 3HAKOMCTBO CTYIEHTOB C TEOPETUYECKUMH Pa3/ie]aMi OpraHU4eCKONM XUMUHU, OCHOBHBIMU
poOsieMaMu MPAKTUYECKON OpraHMYeCKONd XMMHUHU, COBPEMEHHBIMH IPEJICTABICHUSIMH O
CTPOCHUM OPIraHUYECKUX COENMHEHUN, O CBA3M CTPOCHMS C MX PEAKLMOHHOU
CIIOCOOHOCTBIO.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

OO01mme npeacTaBieHUus: U KJIacCH(PUKALMA OPraHMYeCKHUX coeJUHEeHUit

OcHoBHBIE MOHATUA. OJIEKTPOOTPULATENBHOCTb. THUIbl cBsi3eld. KHCIOTHOCTB-OCHOBHOCTD.

Oxucnurenn wu BoccraHoBuTenu. Kiaccudukanusi opranmyeckux peaknuii. OCHOBHBIE

¢u3nueckue CcBOICTBa OpraHuuYecKux coeAauHeHuil. Pe3soHanc u meszomepus. IlpenenbHble

CTPYKTYpbl. YCIOBHSA pe30HaHCA. XHUMHYECKHEe U (U3NYECKHE CIEICTBHS pPE30HaHCA.

Cornpsixenue. CeepxconpspkeHre — (TUIEPKOHBIOTALMA).  APOMAaTHYHOCTh. Y CJIOBHS

JEJIOKAIN3aluu 3JEKTPOHOB. PaKTOPhI, BAUSAIOLIME HA JOCTYITHOCTh MIEKTPOHOB. CTepuueckue

3P PEKTHI.

JuaexkTpoHHble 3PdexThl. HWHAyKTHBHBIE U Me3oMepHble J¢¢exThl. Ilepenaua

3J1eKTPOHHBIX BJUsHNA. CHiia KHCJIOT M OCHOBaHHUIA

[IpocTpaHcTBEHHOE  pAcHOJOXKEHHE AaToMOB W reomerpus Moiekyna. Kondurypamus

OpPraHUYeCKUX MOJEKyd. DJeKTpoHHBbIe 3¢ ¢dekTel. WHAYKTUBHBIE U Me30MepHbIe 3(P(EKTHI.

Ilepenava 2neKTpOHHBIX BiaUsHUI. Cuila KUCIOT M OCHOBaHMM. JKecTkne M MATKHE KHCIIOTHI

(ocnoBanust). Ompenenenue pK. DnemeHTapHble CTaAud HOHHBIX peakuuii. [lepexomHoe

cocrosiHue. Peaknum 3amerieHus, NPUCOCOUHEHMSI, JIMMHUHUPOBAHUS, CIIOKHBIE PEAKIHH.

Ornpenenenne 3eKTPOGUIBHOTO M HYKICOPMIBHOTO XapakTepa peakiuu. Kunetnka peaxiui.

Kunerndyeckuii ¥ TepMOJUHAMHYECKMM KOHTPOJIb OpraHumdeckux peakuuil. MccnenoBanue

MexaHu3MoB peakiuil. Kunernueckue nokasartenbcrBa. M3otonHeie agdextol. MnenTudukanus

IIPOMEXYTOUHBIX COECAVMHEHMNM M NMPOIYKTOB peakuuu. Pearnpyromune opraHnyecKue 4acTHUILIBI.

Kapb6okatnons! u kapO0oaHHOHbI (00pa3oBaHHe, CTPYKTYpa, CTAOUIBHOCTH). Peakiuu ¢ yuactuem

KapOOKaTHMOHOB U KapOoaHHMOHOB. HelTpaibHble aKTUBHbBIE YaCTHUIIBI.

MexaHu3M U KHHeTHKa HyKJ1eoduiabHoro 3amemennss SN1 u SN2

Bnusaue pactBopurens. BimsHHE CTPYKTypbl pearupymoIlnX COeOUHEHWH. BiusHue

BCTYMAOILEN U YXOs11el rpynmnsl. BeiOop SKcriepuMEHTANbHBIX YCIOBHM.

DuleKTpodniIbHOE U HyKJIeo(pHIbLHOE 3aMellleHHe B ADOMATHYECKHX CHCTeMax

OnekrpodunpHas ataka 6enzona. Hutposanue. [NanorenupoBanue. CynbpupoBanue. MexaHusm

peakuuii  Dpunens-Kpadrca (amkumnmpoBaHue, aluIupoBaHHE). DIEKTPOPHIBHOE aTaka

MOHO3aMEIIEHHBIX OeH30J10B. DNeKTpoHHBIE A dekThl 3amecTuTeneil. COOTHOIICHHE OPTO U

napa-u3oMepoB. ApUHOBBIM MEXaHU3M. UNCO-3aMELICHHE.

MexaHu3M NPUCOCAUHEHHS 10 ABOMHBIM CBA3AM

BnusiHue 3amectuteneld Ha CKOpOCTh npucoeauHeHusd. OpueHTanus npucoequHenus. [Ipasuio

MapkoBHukoBa. IIpucoennHeHne K CONpsKeHHBIM cucteMaMm. Peaknus [lunbeca-Anbpaepa.

HyxneodunsHoe npucoeaunenue. Peakius Muxasns. HykneoduinbHoe mnpucoeanHeHHe IO

ces3u C=0. TI'maparanusa. IlpucoennHenue cnuptoB. Peakumu ¢ ydacTUeM THAPHI-UOHOB.

Peakuust Meepseiina-Ilonnnopda. Peakums Kannunuapo. Ilpucoenunenue HyKiIeopmioB c

yraepoanbiM  1eHTpoMm. Peaknus [lepkuna. CrnoxHoadupHas konaeHcauus Kusiizena.
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benszonHoBas konaeHcauus. benswioBas neperpynnupoBka. Peaknms Burrura. Peaknun,
KaTaJIN3UPYyEMBbIE KUCITOTAMM.
Peakunu 3siumunupoBanus. [leperpynnupoBku
Peakuuu snmumunupoBanus. Mexanusm El. Mexanusm ElcB. Mexauusm E2. KoHkypeHnus
peakuui AJIMMUHUpOBaHMA U 3amelneHus. IleperpynnupoBku (CtuBeHca, PaBopckoro,
bexmana, ainmunsHble, Barnepa-MeepBeliHa, TMHAKOJIWHOBAS ).

4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHS M CUMIIIMHBI:

o CIIOCOOHOCTh UCIIOJIb30BATh MOJIyY€HHBbIE ~ 3HAHUA  TEOPETHYECKHX OCHOB
(byHIaMEHTAIBHBIX Pa3JIeJiOB XUMHUHU NIPU pelieHuu npodeccuonanbhbix 3amad (OI1K-1);
. BJIaJICHHE CUCTEMOM (D)yHIaMEHTAIBHBIX XUMU4ecKuX moustuii (ITK-3).

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

3HamMb:
B pe3ynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT J0JI7KEeH:

3HaAmMb:

. CTPOEHHE OPraHUYECKUX COCIMHECHUM;

. HOMEHKJIATypy, KJIACChl U CBOMCTBA OPraHUYECKUX COEAUHEHHUI;

. CHUHTE3 U CHOCOObI NOJYyYEHHUS] OPIraHUYECKUX COEAMHEHMN pa3iMyYHbIX KJIACCOB, (PU3UKO-
XUMHYECKHE METObI HCCIIEIOBaHUS.

ymemp:

o MIPOTHO3UPOBATh PEAKIMOHHYIO CIIOCOOHOCTh OPTaHUYECKUX COCAMHEHUH B B3aMMOCBS3U
CO CTPOCHHUEM, HAMNYHEM (YHKIIMOHAJIBHBIX TPYIIIL;

o OIIPEAEIIATD TUIIBI CBA3EH B OPraHMYECKON MOJIEKYJIE;
. KJIaCCU(UIMPOBATh OPraHUYECKUE PEAKIINH;
. pa3nuyaTth MPOCTPAHCTBEHHBIE W AJIEKTPOHHBIC 3()(EKThI, pearnpyronme OpraHuYecKue

YaCTUIIBI;

én1ademn:

[ ] 3HAHUIAMHU OCHOB TeOpI/II/I 0pFaHHq€CKOﬁ XHUMHH, HGO6XOHI/IMI>IMI/I JJISA HpO(i)eCCI/IOHaJ'II)HOI\/'I
eI TEILHOCTH.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

3 3aueTrHble enuHULBI (108 yacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTecTanus — 3k3aMeH (5 ceMm.).

dusznyeckas KyJbTypa U CIIOPT

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

Jucuumnmna «Pusndeckas KyabTypa» BXOAUT B 6a30By10 4acTh 650ka b1 «Jlucuumninsel
(Momynu)» kak obsi3arenbHas nucuuruiiaa b1.6.16.

2. llenb ocBOCHUSI AMCUMIIIMHBI:

. dbopmupoBanre (HU3UIECKON KYyJIbTYpbl JMYHOCTH H CIIOCOOHOCTH HAINPaBIEHHOTO
HCIIOJIb30BaHUsl Pa3HOOOPA3HBIX CPEIACTB (PU3MUECKON KYNbTYpbI, CHOPTa U TypU3Ma JUIs
COXPaHEHMsI U YKPEIJICHUs 3[J0POBbs, MCUXO(U3NIECKON MOATOTOBKH U CAMOMOATOTOBKU
K Oyayiedt >ku3HU U Tpo(hecCUOHATTBHOM e TEIbHOCTH.

3. Kparkoe coaep:kanue JMCHUNITHHBI

TeopeTnueckuii Kypc

@duznueckas KyJabTypa B OOLIEKYIbTYpHOH U MNpO(EeCCHOHATPHOM TMOJIrOTOBKE CTYACHTOB.

Ee conuanbHO-OMOnornyeckne OcHOBbL. Du3mueckas KylbTypa M CHOPT Kak COLMAJbHBIC

(deHomenbl obmiecTBa. 3akoHoAarenbcTBO Poccuiickoit denepanyu o pusnueckoil KymnbType

u crnopre. ®dusnyeckas KyiabTypa JUYHOCTU. OCHOBBI 30pOBOr0o oOpa3a »H3HU CTYJEHTA.

OCOOEHHOCTH  HMCHOJNB30BaHUS  CPEACTB  (U3WYECKOM  KyJAbTYpbl s  ONTHMH3ALUU

pabotocriocooHocTu. Obmas gusznueckas v creruaibHas MOATOTOBKA B cUCTeMe (DU3NYECKOTO

Bocriutanus. Cnopt. MHIuBHIyanbHBI BBIOOp BHIOB CHOPTa WIM CHUCTEM (U3HMUYECKUX
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yrnpaxHeHnuid. [IpodeccronanbHo-pUKIanHast (QHU3MYecKkass MOATOTOBKAa CTYAEHTOB. (CHOBBI

METOANKH CaMOCTOSITEIbHBIX 3aHATUI U CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma.

IIpakTHyeckuii Kypc

Jezkaa amnemuxa

Ber. Texnuka Oera Ha KOpOTKHE IUCTaHIUMH. TexHuka sctaderHoro Oera. ber na 400 M.

TexHuka Oera Ha AMMHHbIE JUcTaHIUK. OCHOBBI TEXHMKM NpbDKKA B JUIMHY. TexHuka Oera 1o

JTUCTaHIMK U (UHHUIIUpoBaHKE. LleocTHOE OBNaieHNe TEXHUKON Oera Ha KOPOTKHE JUCTAHIUH.

TexHHMKa MEeTaHUS I'pPaHaThI.

@ymoon, backemoon. Boneiioon

Hcropus pa3Butus urpel B (QyTOO0J, TeXHMKAa M TakTuka urpsl. IlpaBumna urpel B QyrOoi.

TexHUYECKHe MPUEMbl U TAKTHYECKHUE KOMOMHAMU UTpbl B PyTO0I. TexHuka urpel B 6ackeT00m1

u Bojeibon. TexHuka Hamajgarowero ynapa. biokupoBanue Msua. TeXHUKa BeIeHHUs MsAYa.

Texnuke Opocka Ms4a M JOBIM Msda. JIOBJS BBICOKO JIETAIIMX MS4YEH B MPBDKKE U IOCIE

OTCKOKa OT IIUTA.

Konvxooeicnutit cnopm u vloicu.

Kpartkast ucropusi pa3BuTHsi KOHbKOOEKHOTO criopra. TexHuka O6era Ha JJIMHHBIC JUCTAHIUU 110

npsiMoii ¥ moBopotTy. CrapToBblii paz0er. TexHUKa NEPEeMEHHOr0 JBYXIIAKHOTO Xo/a. TexHHKa

CIIyCKa B BBICOKOH, cpeiHell CTOHKax M crnocoOOM MOABEMOB MONEPEMEHHBIM JIBYXIIAXHBIM

x0210M. TexHHMKa OJHOBPEMEHHOI0 Oe31IakHOT0 X0a. [TorbeM «1101yesnouKkoin», «JI1eCEeHKON».

O3HaKOMJIEHHE C TEXHUKON KOHBKOBBIX XOJIOB.

Haypaugpmune
4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:

. CIIOCOOHOCTH MCTIOIB30BAaTh METOBI U CPENICTBA (PM3NIECKON KYIBTYPHI UIsl 00eCTICYCHHUS
MIOJTHOIICHHOM COIMaIbHOM 1 podeccronanbHou aestenbHoctu (OK-8).

5. Ilimanupyemblie pe3yJbTaThl 00y4YeHUs
B pe3synbprare 0CBOCHUS AUCLUIUIMHBI CTYICHT J0JI7KEeH:

3Hamy:

. KyJIbTYpPHOE, HCTOpUYECKOE Hacieque B o0jacTu (U3MUECKOM KyJIbTYphl; TpPaaulluu
B o0Onactu (U3NYECKOH KyJIbTYpbl UEJIOBEKa; CYIIHOCTh (DU3UYECKOH KYIbTYpPbI
B Pa3IMYHBIX cepax >KU3HH; LIEHHOCTHBIE OPUEHTALUU B 00J1aCTH (pU3NUECKON KYJIbTYpHI;

o UMeTh 3HaHUA 00 OpraHu3Me 4UeloBeKa Kak eJUHOM caMopa3BHBarolleics
U caMoperyinupytomeicss OHOJOTHYECKOM cUcTeMe; O TMPUPOAHBIX, COLUAIBHO-
HKOHOMUYECKUX (PaKTOpax BO3JACHCTBYIOIIMX HA OPraHM3M YeJIOBEKa; O aHaTOMHYECKHUX,
MOPGOJIOTHUECKUX, (U3UOJOTMUECKUX UM OHOXMMHYECKMX (QYHKIHUSIX 4YEJIOBEKa;
0 cpeAcTBax (PU3MYECKOW KyJIbTYpPHl M CIOpTAa B YIPABJIEHWU U COBEPLIEHCTBOBAHHUH
(YHKIMOHAJIBHBIX BO3MOXKHOCTEH oOpraHM3Ma B LeNAX OO0ecledeHuss yMCTBEHHOMH
1 GU3NYECKON e TEIbHOCTH;

. €IMHCTBO HOPMAaTHBHOM MNpaBoBO 0a3bl B 00MacTH (PU3UUECKOM KYIbTyphl U CHOpTa
Ha Bceil Tepputopun Poccuiickoit @enepanuu; (¢enepaibHble 3aKOHBl U HHBIE
HOPMAaTHBHBIE MpPaBOBbIE aKkThl Poccuiickoi denepannu, 3aKOHbl 1 MHBIE HOPMAaTHUBHBIE
npaBoBble  aKThl CcyObekToB Poccuiickoit  denepanuu, coaepkaliue  HOPMBI,
peryivpymolire OTHOIIEHNS B 00J1aCTH (PU3NYECKON KYJIbTYphI U CIIOPTA;

. MOHATUE M HAaBBIKM 3JI0POBOTO 00pa3a >KHU3HM, CIIOCOOBI COXpPAHEHHS U YKPEIUICHHS
3JI0pOBbsI 3/I0pPOBbE YeNIOBEKA KaK LIEHHOCTh U (PAKTOPBI, €ro OMpeAeSIoINe; B3aUMOCBA3b
o0mieil KynbTypbl CTyJ€HTa M €ero ooOpasza >KM3HHU; 3J0pOBBIH 00pa3 KM3HH U €ro
COCTAaBJISIOLIUE;

o 3HATh O BJIMSIHUM BPEIHBIX MPUBBIUEK HA OPraHU3M UelIOBeKa; MIPUMEHEHHE COBPEMEHHBIX
TEXHOJIOTHi1, B TOM YKCIie U OMOYIIpaBiIeHHsI Kak crioco0a 0TKa3a OT BPEIHbBIX IPUBBIYEK;

. 3HaHUE METOM0B U CPelICTB (U3MYECKOW KyNbTyphl M CHOpPTa JUIS TOBBIIICHUS
a/IalTallMOHHBIX PE3€PBOB OpPraHU3Ma M YKPEIUIEHUS 3/10pOBbs; OCHOBBI (hOPMHUPOBAHHUS
JIBUTATEIBHBIX JCHCTBUN B (PU3NUECKON KYIbTYpE;
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METOJINYECKUE MPUHIUTIBI (PU3UYECKOTO BOCTIUTAHUS, METOABI (PU3NYECKOTO BOCIIUTAHUS;
OCHOBBI COBEPIICHCTBOBAHMS (U3MYECKUX Ka4deCTB; OCOOCHHOCTH (HOPMHUPOBAHHS
NCUXUYECKUX KauyecTB B Iporiecce PU3NIECKOr0 BOCIIUTAHUS,

3HaHME Lenel M 3amad oOmeld (QU3NYecKol MOATOTOBKH M CHEIHMATbHOM MOJArOTOBKHU
B cHUCTeM€ (U3MYECKOrO0 BOCHHUTAHHUS W CHOPTUBHOW TPEHUPOBKHU; CTPYKTYPY
MOJTrOTOBJICHHOCTU CHOPTCMEHA: TEXHHMYECKas, (pU3MUecKasi, TAKTU4YeCKas, MCUXUUYecKas
MOJIMOTOBKA; 30H U MHTEHCUBHOCTH (PU3UYECKUX HArPY30K; CTPYKTYpPHI U HAMIPABJICHHOCTH
y4€OHO-TPEHUPOBOYHOTO  3aHSTHUs; 3HAHME COBPEMEHHBIX IOMYJSPHBIX  CHCTEM
buznyecKuX ynpaxHeHHI;

NOHATUS TIpodecCHOHATBHO-TIpUKIanHoNl (usnueckoir moaroroBku (IIIIDII), ee wenn,
3aad M CpencTB; MertoAauku mombopa cpeacts IIIIDIT; dopm wu comepxaHus
CaMOCTOSITENIHBIX ~ 3aHSTHUI; TPaHULl WHTEHCHUBHOCTH  HArpy30K B  YCIOBHSX
CaMOCTOSITENIbHBIX 3aHSATUN y JIUI] pa3HOTO BO3pacTa;

coJiep>KaHusl MPOM3BOACTBEHHON (PU3MYECKON KyIbTypbl; ocoOeHHOcTel BbIOOpa (opM,
METOJIOB U CPelCTB (U3MUYECKON KyJIbTYpHl M CIOpTa B pabouee U CBOOOAHOE BpeMs
CHEHAINCTOB; BIMAHUS WHAWBHIYAIBHBIX OCOOCHHOCTEH, Teorpado-KIMMaTHIeCKuX
yCIOBUM W Jpyrux (PakTopoB Ha cojepkaHue (U3HUECKON KYNbTYpbl CIEIUAIHCTOB,
paboTaronmMx Ha MPOU3BOJCTBE; NPO(ECCHOHATBHBIX  (AKTOPOB, OKAa3bIBAIOIIMX
HEraTHBHOE BO3/ICHCTBHE HA COCTOSIHUE 3/I0POBbS CHEIHATNCTa U30PAHHOTO MPO(UIISL.

ymembw:

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh PA3MYHbIE COLIMOKYIBTYPHBIE BHUJbI (DHU3HUECKOM
KYyJIbTYPbl U CIIOPTa; pPEaln30BBIBATH AYXOBHBbIC, (DPU3MUYECKHE KAuecTBa B PA3IUYHBIX
cepax >KU3ZHENEATEIIbHOCTH YEJIOBEKA; PEaJU30BbIBaTh MOTEHUIUAIbHBIE BO3MOKHOCTH
B YMEHHUSIX, HABBIKaX (PU3MUYECKUX CIIOCOOHOCTSIX;

noa0upaTh CUCTEMbl (PU3MYECKUX YIPAKHEHUH [UIsi BO3JCHCTBUS Ha OIpE/IEICHHbIE
(yHKIMOHAJIbHBIE CUCTEMbI OpraHM3Ma YeJIOBEKa; J103UPOBAaTh (PU3NYECKUE YIPAKHEHUS
B 3aBUCHUMOCTH OT  (PM3MUECKOW TMOJTOTOBIEHHOCTH  OpraHM3Ma;  OLEHHUBATh
(GYHKIIMOHAJIBHOE COCTOSIHME OpraHU3Ma C TIOMOIIBIO JBUTATEIbHBIX TECTOB U PAaCYETHBIX
UHJIEKCOB;

ucnosyib3oBath PenepalibHble 3aKOHBI HOPMATUBHO-TIPABOBBIE JOKYMEHTHI M0 (pU3NUeCcKOn
KYJIbTYpE U CIOPTY B CBOEH AESATEIBHOCTH;

copMHpOBaTh MOCPEACTBOM (PU3UYECKOM KyJIbTYpbl INOHUMaHME O HEOOXOJUMOCTH
coOnrofieHHsl 370pOBOro o0pasza JKHW3HM, HAIPABIEHHOTO HAa YKPEIUIEHHE 30pOBbS;
UHTETPUPOBaTh TMOJy4YEHHbIE 3HAaHUS B (OpPMHUpPOBaHHE MPO(HECCHOHATBHO 3HAYMMBIX
YMEHUI U HAaBBIKOB;

IIPUMEHATh METOJABI OTKa3a OT BPEAHBIX MPUBBIUEK; MCIOJIB30BATh PA3JIMYHbBIE CUCTEMBI
¢bu3nUecKkux ynpaxHeHuH B GOpMUPOBAHUM 3J0POBOTO 00pa3a KU3HU;

MPUMEHSTh HPUHLUIBL, CPEACTBA M METOAbl (PU3NYECKOTO0 BOCIUTAHUS; (POPMUPOBATH
JBUTATEJIbHbIE YMEHHSA U HaBbIKM; (OpMUpOBaTh (PU3MUECKHE KadyecTBa; (HOpMHpOBATH
NICUXUYECKHE KaueCTBa IMOCPEICTBOM (PU3UUYECKON KYIbTYPBHI;

noadupaTh W NPUMEHATh CpelncTBa (U3MUECKON KyIbTYphl JUIsl OCBOEHHS OCHOBHBIX
JIBUTATEIbHBIX JEHCTBHIA; OLIEHUBATh YPOBEHb PAa3BUTHS OCHOBHBIX (PU3UUECKHX KauecTB
C MOMOIIBIO JIBUTATENIBHBIX TECTOB M IIKaJl OLEHOK; UCIOIb30BaTh Cpe/iCcTBa (pru3nueckon
KYJIBTYpBI U criopTa AJi1 (POPMUPOBAHUS ICUXUYECKUX KaYeCTB JIMYHOCTH;

UCIOJIb30BaTh CPEACTBA (PU3MUECKON KYIbTYphl AJs o0mmiel (Gru3nyeckoi U CrenuaibHOM
HNOJATOTOBKM B CHCTEeME (DU3MYECKOTO BOCHUTAHUS M CHOPTHBHOM TPEHUPOBKH;
CaMOCTOSITENIbHO BBIOMpPATh BUIBl CHOpPTAa WM CHCTEMY (QHU3WYECKUX YIPaKHEHHM
JUISl YKPEIUIEHHUs 3[J0pOBbS;

WCIIONB30BaTh  CpPeACTBAa MPOo(EeCCHOHATBHO-TIPUKIAAHON  (U3UYECKON  MOATOTOBKH
JUISL  pa3BUTHS TPO(GECCHOHAIBbHO BAXXHBIX JIBUTATENIbHBIX YMEHUH UM  HaBBIKOB;
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OCYILECTBJISATH ~ CAMOKOHTPOJIb 332 COCTOSIHMEM CBOEr0 OpraHM3sMa BO  BpeMms
CaMOCTOSITENIbHBIX 3aHATH;

UCIOJIb30BaTh METOJIBI M CpeACTBa (U3WYECKOW KyAbTYyphl M CIIOpTa B pabouee
U CBOOOJHOE BpeMs CIELMAIUCTOB; MCIHOJIb30BaTh CPEICTBA M METOIbl MPOPUIAKTHKU
TpaBMaTU3Ma Ha IPOU3BOJICTBE.

eénaoems:

KYJIbTYPHBIM ¥ HCTOPHUYECKMM HACJIEIWEM, TpaaulusaIMu B oOnactu (HuU3HUecKoi
KYJIBTYpPBI, TOJIEPAHTHO BOCHPHHHMAET COIMAIBHBIE U KYJIbTYpPHBIC Pa3JIn4usi, CIOCOOCH
K TUAJIOTY C MPEACTABUTEISIMH IPYTHX KYJIbTYPHBIX FOCYAapCTB;

3HAHUSAMH O (PYHKIIMOHAIBHBIX CHUCTEMaX W BO3MOXKHOCTSX OpraHu3Ma, O BO3JCHCTBUU
MPUPOJHBIX, COMUATBHO-DKOHOMUYECKUX (DAKTOPOB U CHCTEM (U3MUYECKUX YIPAKHEHUI
Ha OpraHU3M YeJOBeKa, CIOCOOEH COBEpIICHCTBOBATH OTIENIbHBIE CHUCTEMBI OpraHu3Ma
C TIOMOIIIBIO Pa3IUNYHBIX (PHU3UUECKUX YIPAKHCHUN;

3aKOHOAATEeNbHBIMU OCHOBaMH Poccuiickoit deneparnuu B 06sactu GU3HMUECKON KyJIbTYpPbl
U CIOpTa, YyMeeT HCIOJIb30BaTh HOPMATHBHO-IPABOBbIE JOKYMEHTHI B  CBOEH
JIesATEeIbHOCTH;

3HAaHUSMU U HAaBBIKAMH 3JI0POBOT0O 00pasa KH3HU, CIIOCO0aMH COXpPAHEHUS U YKPETICHUs
310poBbs. CrocoOeH clefoBaTh COIHMANbHO-3HAYMMBIM TMPEACTABICHUSM O 310POBOM
o0pa3e KU3HU, MPUIEP)KUBATHCS 3JI0POBOTO 00pa3a KU3HU;

3HAHUSMU O BJIMSIHUM BPEIHBIX NPUBBIYEK HA 3J0POBbE YEIOBEKA, MOXKET HCIOJIb30BaTh
cpeacTBa OWoympaBieHUsT Kak cmocoba oTkaza oT HuX. (OCO3HAaHHO OTHOCHUTCS
K 3JI0POBBIO, WCIIOJIE3YET PA3IMYHBIC CHCTEMBbl (DM3MYCCKHUX YIPAKHCHHH KaK yCIOBHE
dbopMUpOBaHUS 310POBOT0 00pa3a KU3HU;

METOJIMYCCKUMH TMPUHIUNAMH  (PH3UYIECKOTO BOCIMTAHUSA, METOJAMH W CPEICTBAMHU
buznueckoit KyabTypbl. CaMOCTOSATENHHO MPUMEHSIET UX JIJIS TIOBBIIICHUS adanTalliOHHBIX
pPE3epPBOB OpraHU3Ma U YKpEeIUICHHsI 310POBbS;

CpelICTBaMU OCBOEHHUS OCHOBHBIX JIBUTATEIbHBIX JeUCTBUI. CHOCOOEH CaMOCTOSITEIHHO
COBEpIIICHCTBOBATh OCHOBHBIE (DU3MYECKHE KauecTBa, (POpPMHpPOBATH IMCUXUYECKHE
KauecTBa B mnporecce GU3nIecKOro BOCIIUTAHNUS,

OCHOBaMHU o0O0IIei (u3nueckoil W crenuanbHONH TMOArOTOBKAa B cHcTeMe (HU3MUYECKOTO
BOCIIUTAHUS M CHOPTHUBHOW TpeHUPOBKU. CHOCOOEH CaMOCTOSTENHHO BBIOMPATH BH/IBI
CIIOPTA WUJTU CUCTEMY (PU3UUYECKHUX YIPAKHEHUM JIJIST YKPETUICHUS 3JJ0POBBS;

OCHOBaMU TpodeccnoHaNbHO-TIPUKIAAHON (PU3HUECKOi MOATOTOBKHU, OCHOBAMU METOJAUKHU
CaMOCTOSITENIbHBIX 3aHATHH U MOYKET OCYILIECTBIATh CAMOKOHTPOJIb 3@ COCTOSIHUEM CBOETO
OpraHu3Ma;

TOTOB K JIOCTHKEHHUIO JOJDKHOTO YPOBHS (DM3MUECKOM MOATOTOBIEHHOCTH, HEOOXOIUMOTO
JUISE OCBOCHHS MPO(ecCHOHANBHBIX YMEHHUH W HaBBIKOB B Ipollecce OOyueHHUsi B BY3e
U Juisi o0ecrieueHusl TOJHOLICHHOW COIUAIbHOM M MPOo(EeCCHUOHATBLHON JESITeIbHOCTH
MocJie OKOHYaHHs Y4€OHOTO 3aBEICHHUS.

6. O0mas TPy10€eMKOCTb AU CHUIJIMHBI:

10 3aueTHbIx eaunull (360 4acoB) — PJIEKTUBHBIE KypCHI, 2 3a4eTHBIE eAMHUIIBI (72 "aca) —

TEOPETHYECKUH KypC.

7. ®opMa KOHTPOJIA:
[IpomexxyTounast arrectamus — 3a4eTsl (1-5 cem.), sxk3ameH (6 cem.).

HUcropusa xumun

1. MecTro aucuMiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Jucuumnnuna «VIcTopust XMMHUM » BXOJHUT B BapUaTHBHYIO 4acTh Osioka b1 «JlucuumuimH bl

1 MOIYJIN» Kak obsi3arenbHas quciuminHa b1.B.OJ1.1.

2. lleab ocBOEHUSI AMCHUIJIMHBI:
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. dbopMUpOBaHHE Yy CTYACHTOB 3HAHWUU O PA3BUTUHU M CTAHOBIICHUU XUMHUYECKHX HAYK
B TECHOM CBSI3M C HMCTOPUYECKON OOCTAaHOBKOHW, BBI3BABIICH HAy4YHBIE HCCIICIOBAHUS,
OOYCJIOBJICHHOW WX TMPAKTHYECKUMU pPE3yJIbTaTaMH, O BKJIAJE BEIMKUX YUYEHBIX
Y IIPAaKTUKOB B CO3/1aHUE OCHOB PAI[MOHAIIBHOIO Pa3BUTHUSI COBPEMEHHOM HAYKH.

3. KpaTkoe coaepskanue Q11 CHUNIHHBI

IlepBble TEOpeTHYECKHE NPEICTABICHUS APEBHUX 0 IPUPOJe XUMHYECKHX NPeBPallleHH i

Posp xvimMum B pa3sBUTHM 4YeNOBEYECKOW UMBUIM3aluu. lleproausanuss HUCTOPUM XHUMUMU.

HakomyieHne XuUMHYECKMX 3HAaHUM B JIOUCTOPUYECKHE BpEMEHAa. OBOJIOLMS XHMHH B

JIPEBHEWUIINE BPEMEHA: ONBIT W 3HaHUSA. AHTHYHAs Harypdmiocodus. DopmupoBaHue

a0CTPaKTHBIX MOHATHH. YUeHHne DMmeokna o0 smeMenTax. [lnaron u Apucrtorens: ydeHue o0

DJIEMEHTaX-KauecTBaX. AHTUYHAS aTOMHUCTUKA. AJXUMUS: OUCKUA UCTUHBI UM OY)KIaHHS BO

TbMe. OCHOBHBIE OCOOCHHOCTH aJXMMHUYECKOTO Mepuoia. 3apoXKIACHHE AIXUMUU, €€ LEeIH U

OCHOBHBIC dTanbl. ['peko-erumnerckas anxumus. ApaOckas anxumusi. CpeHEBEKOBas ATXUMUS

EBponbl. AnxuMmudeckuil TpakTar. MCTOYHMKM 3HAHUH O XMMHYECKUX HaBBIKaX JPEBHEIO

yesioBeka. OO ypoBeHb pa3BUTHS MPUKIAIHON XUMHUH JIPEBHUX LUBUIU3ALUI.

Paszeutue xumuu B XVII-XVIII Bekax

Hayunas peBomtonust B pu3MKe U aCTpPOHOMHUU. 3apOXKIACHUE MHEBMATHYECKON XUMUU (XHUMHUHU

ra3oB). Dnoxa teopun Onorucrona. OTKPITHE Ta30B.

[lepron KOIMYECTBEHHBIX 3aKOHOB. ATOMHO-MOJIEKYJIsIpHOE ydeHue. OOmasi xapakTepuCTHKA

nepuosia. 3aKOH SKBHUBAJIEHTOB. 3aKOH IMOCTOSTHCTBA COCTaBa. ATOMHUCTHYECKast Teopus J[»koHa

JanbroHa. 3akoH MPOCTHIX OOBbEMHBIX OTHOIIEHUH. MonekynspHas Teopusi ABorajpo. 3aKkoH

nzomMophuzma. 3aK0H yAETbHBIX TEIUIOEMKOCTEH. 3aKOHBI AJICKTpoIn3a. Pa3BuTHE aTOMUCTHKY B

nepBoil nosoBuHe XIX Beka. ATOMHbBIE MAacChl U CUMBOJIBI JJIEMEHTOB.

3apoxkaeHue U CTAHOBJIEHHE OPTraHUYeCKOH XUMHU

Hcroku oprannueckod xumuu. Kpymenwe teopuum Burtamuzma. OTKpbITUE H30MEPOB U

pamukanoB. Teopust panukanoB. Teopus 3amenienus roma u teopus suaep (tunos) Jlopana.

Teopus BaneHTHOCTH. CTpYKTypHBbIE (OPMYIIBI OPraHUYECKUX BEUIECTB. Te€OopHst XUMUYECKOTO

ctpoenust A.M. byrneposa. IIpocTpancTBeHHbIE CTPYKTYpHBIE (OPMYJIIBI MOTEKYJI.

3aposknenue u pazsurue xumun B Pocenn k konny XIX Beka

3apoxxaenne xumun B Poccun. Bo3HUKHOBEHHME XHMHUYECKUX peMecell. 3apoKJIeHue

XAMHMYECKOM Hayku B MockoBckoMm rocyzapctse. M.B. JIOMOHOCOB — OCHOBOIIOJIOKHHK

HayyHoi xumuu B Poccun. OtkpsiTue Ilepuonnueckoro 3akona JI.M1. Mengeneea. OcHOBHbIE

ATambl OTKPBITUS XUMHUYECKHX JJIeMEHTOB. [lepBble MOMBITKH KiIacCHU(PHUKAIMN XUMHUYECKHUX

AJIEMEHTOB. XPOHHKA M METOJOJIOTHS BETUKOTO0 OTKPBITHUS. 3apOKICHHE U Pa3BUTHE XMMUU B

Poccun x  koHny XIX Beka. IIpocBerurenbckass JOeATENBHOCTD PYCCKMX  XHMHKOB.

Pacnipoctpanenue HayuyHbIX XuMuuyeckux 3HaHUN. Co3znanue Pycckoro XxumMnyeckoro oo1ecTna.

Du3nyecKass XMuMHUs — CTAHOBJICHHE U PAa3BUTHE

Ousukanuzanuss XuMud. KuHeTHdeckas Teopusl TEIUIOThL. 3aKOHBI Ta30BOTO0 COCTOSHUSI.

Tepmoxumus. 3akon ['ecca. Xumuueckas TepMoauHaMHKa. DU3MKO-XMMHUYECKUN aHAIU3.

IIpakTHueckoe 3aHiATHE. YYEHHE O CKOPOCTH XMMHYECKUX peakiuil. XMMHYECKOE PaBHOBECHE.

Yyenne o karanmmze. Teopuss pa30aBICHHBIX pPAacTBOPOB. Teopus JIEKTPOITUTHUECKON

nuccormaruu. [IpobmeMa CHIBHBIX AIEKTPOAUTOB. CTAaHOBIIGHHE M PA3BUTHE DIIEKTPOXHMUHU.

HccnenoBanus B obnactu pusmueckoit XumMun B repBoit nojorHe XIX Beka. 3aKOHBI Ta30BOTO

cocrtosinusi. Teopusi pacTBOpoB. Teopusi SIEKTPOJUTHYECKOM JHCCOLMAIUMU. YUYEHHE O

XAMHYECKOM DPAaBHOBECUHU. TepMOXHMUS, XMMUYECKAs TEPMOJMHAMHUKA, KMHETUKA. YUYEHHE O

Kkartanmze. Konmnonmgaas XuMus.

HcTopus 3apokaeHnsi U CTAHOBJICHUS AHAJIUTHYECKON XUMHUM

Hcrokn aHanmuTUuecKoW XUMHUU B JApeBHOCTU. OCHAIIEHUE MEPBBHIX XUMHUYECKUX J1abopaTopuii.

KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAIN3 HEOPraHWYECKUX BelecTB. KonuyecTBeHHbIN aHaIu3

OpraHM4ecKuX BemiecTB. MHCTpyMEeHTaIbHbIE METO/IbI aHAIU3A.
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XIX-XX cTojieTnsi: XUMHS B JeHCTBHH
[IpoMbInieHHAs PEBOIIONMUA. Y CIIEXH NMPUKIAIHOW Heopranmyecko xumuu B XIX croseruu.
Cunrernueckas opranndeckas xumus B XIX cronerun. XX BeK: CUHTETUYECKasi OpraHUYECKas
XUMUS ¥ TalHBI )KUBOW MPUPOJIBI. XX BEK: HOBbIC (yHIAMEHTAIbHBIC TCOPUHU. TepMOIMHAMHKA
HeoOpaTUMbIX IpoueccoB. Xumus TBephoro Ttena. CynpamonekyispHas xumusa. Hosbie
GbyHKIIMOHAIbHBIE MaTepUaibl. XUMHUS MTOTYIPOBOAHUKOB. XUMHUS HAHOMATEPHAJIOB.

4. Komnerenuuu, popmupyemMsblie B pe3yaibTaTe 0CBOCHUS JUCIUIIMHBI:

o CIIOCOOHOCTBIO AHAJIM3HPOBATh OCHOBHBIC JTallbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTus oduiecTBa 1 popmMupoBanus rpaxaanckoit nozuimu (OK-2);
o BJIaZICHUEM HABBIKAMH ITPEJCTABICHHS MTOJYYEHHBIX PE3YJIBTATOB B BHJE KPATKHX OTYETOB

u npe3entanuii (ITK-6).
5. Ilnanupyemble pe3yJibTaThl 00yYeHust
B pe3ynbTare 0CBOCHHS TUCIUILIMHBI CTYICHT JOJIKEH:

3HAMmMb:

o OCHOBHBIE I1€PHO/bI PA3BUTHUS XUMHH;

o BKJIa/l OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE XUMUH;

o pOJIb XMMHMHU B COBPEMEHHON HayKe;

o creun(UKy eCTeCTBEHHOHAYYHOIO TO3HAHHUS;

ymembp:

o aJanTUpOBaTh 3HAHHUA M YMEHMS, IOJIYYEHHbIE NpPU H3YYEHUHU JAHHON JMCUUIUIMHBI,

K PEIICHUIO0 KOHKPETHBIX 33/1a4, CBSI3aHHBIX C MPO(ECCUOHAIBHON 1eATeIbHOCTHIO;
enaoemou:
o COBPEMEHHBIMH METO/IaMU €CTECTBEHHOHAYYHOTO IMO3HAHUS.

6. O01mast TpPyA0eMKOCTb JUCHUIIIMHBI

3 3auetnbix enuHul (108 yacos).

7. ®opMa KOHTPOJIA:

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

HUcropus bypsitun

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

Jucuunnuna «Mcropus Bypsatum» BXoAUT B BapuaTUBHYIO 4acTh 610ka b1 «/lucuumninsel
U MOJyJIN» Kak o0s3arenbHas nucuuiuiiia b1.B.O/J1.2.

2. llenb ocBOCHUSI AMCUMIIIMHBI:

. M3y4EHUE OCHOBHBIX JTAllOB CTAHOBJICHUS M PA3BUTHs PETMOHA C JIPEBHEWIINX BPEMEH U
0 HalIUX JHEH, BBIABIEHUE OOLIMX 3aKOHOMEPHOCTEM M HAlMOHAJIBbHO-KYJIbTYPHBIX
0COOEHHOCTEH.

3. Kparkoe coaep:kanue IHCHUIITHHBI

IIpudaiikanbe B ApeBHUI H PAHHUIN CPEJHEBEKOBBIN NMEPHOADI

Onoxa kamMHs U paHHero metasuia [Ipubaiikanbs. bpoH30BbIil Bek Ha Tepputopun [Ipubdaiikainbs,

0cOOEHHOCTH ero KyabTypbl. IlepBble rocymapcTBeHHbIE 00pa3oBaHUs Ha TEPPUTOPUHU

[Tpubaiikanbs

IIpubaiikanbe B nepuon oopazoBanusi U pa3sutTusa Monroabckoii umnepun (XII-XIV BB.)

Paccenenne miemeHn u HaponoB Ha Tteppuropun [lpubaiikanbs B mepuon oOpa3zoBaHUS U

pa3BUTHUA €IUHOIO MOHI'OJILCKOTO rocyaapcersa. baprymxkun-TokyM U ero B3aMMOOTHOILECHHUS C

Momnronuen. ['ocynapcTBEHHOE YCTPOMCTBO MOHTOJILCKOM nMIiepuu. Mlctopuueckoe 3HaUeHUE U

XapakTep MOHTOJIbCKUX 3aBoeBaHuil. [Ipobiema mpoucxoxaeHus OypsaTCKOro Hapoaa.

IIpubaiikanbe HakaHyHe npucoeauHeHusi K Poccuiickomy rocynaperBy (XIV — mepsas

nosiopuHa XVII BB.)

OO0111eCTBEHHBINH CTPOM, COIMAIbHBIE OTHOIIECHUS U XO3SHCTBEHHBIEC 3aHATHS IPOTOOYPATCKOTO

HaceneHusa. PenurmosHele BepoBaHusi HaponoB llpubaiikanbsi HakaHyHe NPUCOEAMHEHHS K

Poccun.
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bypsatusa B XVII-XVIII BB.
IIpucoenunenue bypstuu xk PoccuiickoMy rocyaapctBy. AJIMHHUCTPATUBHO-TEPPUTOPHATBHOE
ycTpoiictBo u ympaieHue kpaem B koHie XVII-XVIII BB. CouuanbHble mTpolecchl B
[Tpubaiikanse. Cenbckoe X035MCTBO U TpoMbIcibl bypsituu B koHie XVIII — nepBoit mosoBuHe
XIX BB., pa3BUTHE IPOMBIIUICHHOCTH B 3TOT Iepuof. KaxXTuHCKas pycCKO-KATalCKask TOProBIIst
Bypsitus B XIX — Hayaisie XX BB.
Yupasnenne Cubuprto B k. XVIII — I mon. XIX BB. I[lomutuyeckas ccbuika B CuOUpH.
OO0111eCTBEHHO-TIPOCBETUTENNbCKAST  ACATEIbHOCTh  JekadpuctoB B bypsatuun. OcHOBHbIE
HAIPABJICHUS Pa3BUTHSI MPOMBIIUIEHHOCTH U CEJIbCKOrO XO035ICTBA BO BTOpPOM moJyioBuHe XIX —
Hayasie XX BB. IlepBasg mMupoBas BOWHAa M €€ BIIMSIHHME Ha IOJOKEHHWE HAPOAHBIX MacC B
Bypstuu. PaccTaHoBKa MOMUTHYECKUX CHUIT B TIEPUOJT C peBpaisi o OKTAOph 1917 .
Bypsitus B XX — nayasue XXI BB.
bypsarusa B 1917-1929 rr. Bypsatus B 1929-1953 rr. bypsrus Bo Bropoii nonosune XX — Hayalie
XXI BB. CoBpemennsbie mpobiemMbl bypstun. OO1mecTBeHHO-TTOIUTHYECKOe pa3BuTHe bypsatuun
Ha COBpeMEHHOM OJrane. I[IpoGieMbl HaMOHAIBLHO-TOCYAAPCTBEHHOIO CTPOUTENHCTBA.
HarmmonansHo-KynbTypHble mpoOiembl. ColMambHO-3KOHOMHUYECKHE OCOOCHHOCTH pa3BUTHUS
BypsiTun Ha COBpEMEHHOM JTarle.
4. Komnerenuuu, popmupyemMbie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:
o CIIOCOOHOCTh AHAJIM3MPOBATb OCHOBHBIE ATalbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuUTHs 001IecTBa I POpMUpOBaHUs rpaxaanckoi nosuiwn (OK-2).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbrare ocBO€HUS AUCLUILINHBI CTYACHT HOJIKEeH:
3HamMb:
o o0111e 3aKOHOMEPHOCTH PAa3BUTHUSl PETHOHA BO B3aUMOCBSI3U C MHPOBBIM HUCTOPHUYECKUM
MIPOLIECCOM, OCOOCHHOCTH PA3BUTUS KYJIbTYPbI, IOJTUTHUYECKON HCTOPUH PETUOHA,
ymembp:
. BBISIBJISITH HICTOPUYECKHE OCOOCHHOCTH PETMOHAIBHON UCTOPUH;
enademp:
. HE0OXOIMMBIMU 3HAHUSIMU U METOJUKOIN HaY4YHBIX UCCIEI0BaHUM.
6. O01ast TPy10eMKOCTh JUCIHUNIMHBI:
2 3aueTHbIe eAnHMUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomesxyTouHas arrectanus — 3a4er (2 ceMm.).

BypsaTckuii A3bIK

1. MecTo tucuunaInHbI (MOAYJIsA) B CTPYKType 00pa3oBaTe/IbHOM POrpaMMBbl
Hucnurnnuna «bypsSTCKU S3bIK » BXOJUT B BapHAaTUBHYIO YacTh Oioka bl «Jlucuurimast
¥ MOJyNU» Kak o0si3arenbHas nuciuiumaa b1.B.O/J1.3.
2. leab ocBoeHUsI AMCUMIIIMHBI:
. 00€CreynTh MOATOTOBKY CHEIMAINCTOB, BIAJICIOUINX OYpATCKUM SI3bIKOM KaK CpPEICTBOM
MEXKYJIbTYPHOW KOMMYHUKAIIMH B YCTHOU (hopMme.
3. Kpartkoe coaep:xaHue TUCUMILIHHBI
Jlekcuka mo Temam "Mosi cemba', "Mou poacrBeHHuku", "3HakomctBo", "Bospact",
"TIIpodeccus”, "Mecro padotsr", "Manas Poguna", "Most pogocimoBHas".
UreHne, ayaupoBaHHE, TOBOPEHHME, NHCbMO. MOHOJIOrM, AMAJIOTH, OTBETHI HA BOIPOCHI.
CkiioHeHMe CyllecTBUTENbHBIX. llpuMeHeHus pa3nuyHblx GOpM [JIaroja: MpPOMIEIIIEro
BpPEMEHH, HACTOSIET0 BPEMEHH, MHOTOKPATHOTO MpHYacTHs. HYucnutenbHble. YTOTpeOieHHe
addukcos.
4. Komnerennuu, popmupyemMsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI
. CIIOCOOHOCTh K KOMMYHUKAIIUM B YCTHOM M NMUCHbMEHHOW (opMax Ha OYpSATCKOM S3BbIKE
JUTSL pEIICHUs 3a/1a4 MSXJIMIHOCTHOTO M MEXKYIbTypHOT0 B3aumoenctus (JK-1).
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
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B PEIYIBTATE OCBOCHUA TUCHUILUIMHEI CTYACHT AOJKEH:

3HaAMb:

. cnenn(uKy apTUKYISIUNA OYPATCKUX 3BYKOB;

o MHTOHALIUM BOIPOCOB, IIEPECIPOCOB, COIJACHs HECOIVIACUs, BBIPAKEHUE BOCXMILEHMS,
YIUBJICHUS, BOJIEU3bSABICHHUS;

o AKIEHTYalHo0 OypSITCKUX CJIOB U PEYH;

o OCHOBHBIE OCOOCHHOCTH IPOU3HOUICHUS OYPATCKUX CIIOB;

. cJioBa MUHUMYMOM B o0beMe 800 JIeKCHYEeCKHX eIMHUI] OOIIEro M TePMUHOIOTHIECKOTO

xapakrepa 1o temam «Most ceMbsi», «Most pabotay; "Mos yueba" — popmyiel pedeBoro
MOBEJICHUS OYypSIT;

ymembs:

° HCII0JIb30BaTh CTPYKTYPhI OYPATCKOTO SA3bIKA JJIs OOIICHHS HAa HEM;

° BCTYIIAaTh B OOIICHUE;

o CTPOUTH OOIICHHUE;

° MPOSIBIISATH AMIIATHIO 110 OTHOIICHHUIO K IPYTOMY HApPOJy U €ro KYJIbTYpe;

e1a0emv:

° rOBOpeHHEM (OOMEHHMBATHCS CBOMMHM MBICISIMH B BOIIPOCHO-OTBETHOM, JHUAJIOTHYECKON U

pa3roBOPHOM, MOHOJIOTHYECKON (popMax B CTUIUCTHUECKU HEUTPAIbHOM peructpe chepsl
MOBCEHEBHOTO OOILICHMS; JeNaTh KpaTKHe COOOLIeHHWsS Ha 3aJaHHyl0 TeMy, IO
NPEITI0KEHHON CUTYAIINN);

. aynupoBaHueM (ITOHUMATh Ha CIIyX ayTEHTHYHBIE TEKCThI ¢ He Oojee 3 % HE3HAKOMOWM
JIEKCUKH, 3HAYEHHE KOTOPOH JOJHKHO OBITh PAaCKpBITO Ha OCHOBE YMEHUS IOJb30BaThCS
SA3BIKOBOM M JIOTHYECKOW JOraJIkol; mepeaBaTh OCHOBHOE COJEP)KAHUE YCIBIIIAHHOTO
TEKCTa; BOCIIPOU3BOAUTH MPOCIYIIAHHBIA TEKCT);

o YTeHHEeM (YUTaTh TEKCTBbl C KYJIbTYPHO-OBITOBOM TEMaTHMKOM M W3BIEKAaTh U3 TEKCTa
MH(GOPMALIMIO Pa3HOW CTEMEeHH MOJHOTHI (C TMOJIHBIM TMOHMMAHUEM TEKCTa, C MOHCKOM
HYKHOUM HHQOpMaIHH);

o NUCbMOM (MHCaTh KPAaTKOE COOOIIEHHE Ha TEMY C HCIOJIb30BAHUEM KIIOUYEBBIX CIIOB M
BBIPQXEHHM; MPOU3BOAUTh MUCHMEHHBIH MEPEBOJ] C OYypATCKOTO SI3bIKa HAa PYCCKUH M C
PYCCKOTO si3bIKa Ha OYpATCKUil).

6. O01mast TPy10eMKOCTh JUCIHUNJIMHBI:

2 3aueTHbIe eAnHMUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectauus — 3a4er (7 cem.).

IlaTenToBeneHune

1. MecTo nucuunMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOMH MPOrpaMMbl
Jucuunnuna «IlareHToBeIeHNE » BXOIUT B BapHaTUBHYIO yacTh Oyoka b1 «Jlucuunnmnel
¥ MOJIYJIN» Kak obsi3arenbHas quciurinHa b1.B.OJ1.4.
2. llenb ocBOCHUSI AMCUMIIIMHBI:
. dbopMupoBaHHe 3HAHUH 1O BHAaM OOBEKTOB HWHTEIJIEKTYaJbHOW JEATEIbHOCTH
Y TIPaBUJIaM MX PETUCTPALUU B YCIOBUSX ACHCTBYIOLIETO MPABOIO MOJIS.
3. Kpartkoe coaep:xaHue TUCUMILIHHBI
Beenenue
ABTOpCKO€ TIpaBO, CMEXKHBIE IIpaBa, WHTEIIEKTyaJbHAasi MPOMBIIUIEHHAs COOCTBEHHOCTb.
PernonaneHble maTeHTHbIE cUCTeMBbl. OCOOEHHOCTH PErHMOHAJBHBIX CHCTEM. MeXIyHapoaHas
IIaTeHTHas cucTeMa. EBporelickas perMoHalbHas IIATEHTHAas CHUcTeMa. EBpasmiickas
pernoHalbHas ~ INATEHTHAas ~ cucTeMa. BcemupHas — opraHuzanusi — MHTEIUIEKTYalbHOU
coocteenHoctn (BOUMC). MexayHapoaHble KOHBEHIIMH IO BOIPOCAM HWHTEUICKTYaTbHON
coocrBeHHocTH. [lapukckash KOHBEHIMS Kak (YHIAaMEHT COBPEMEHHON CHCTEMbBI OXpaHbI
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npombliieHHoi coOctBeHHocTH. Ctpykrypa BOMC. Unenctso BOUC. MexnyHapoaHbie
COTJIAIICHUS B 00JIaCTH MTPOMBIIIICHHOW COOCTBEHHOCTH.

ABTOpCKOE IPaBo

AemopcKoe npago — npago uHmMeN1eKmyaibHol cOOCMEEeHHOCmU

[Tonsatne W mpu3HAKU aBTOPCKOro mpaBa. OOBEKTHl aBTOPCKHX mpaB. CyOBEKThI aBTOPCKHX
npaB. [loHsTHE O CMEXKHBIX MpaBax. 3alllUuTa aBTOPCKUX U CMEXHBIX IIPAB.

Ilpozpammet 0n1a IBM u 6azvl dannwvix — camuvle M0o100ble 00BEKMbL AGMOPCKO20 NPAGA
[IpaBoBas oxpana nporpamm aiist 9BM u 6a3 nanubix. Perucrpanus nporpamm st 9BM u 6a3
nansbix. [IpaBa aBropoB. 3amuTa npas B cyze. [lepenaya npas Ha nporpammsl 11t OBM u 6a3bi
JTAHHBIX. ABTOPCKHI1 IOTOBOP U €0 COJEpKAHUE.

ITaTenTHOE MpPaBo

Ilamenmmnoe 3axkonooamenvcmeo Poccuu. Hzoopemenue. Ilone3nan mooens.

[TarenTtHOEe 3akoHOmaTenbCTBO Poccunu. OOBEKTHl HHTEIUIEKTYyaJbHOH  COOCTBEHHOCTH.
N3o0perenue. [IpaBa nzodperareneii u mpaBoBas 0XpaHa U300peTeHui. 3asBKka Ha U300peTeHne
u ee okcrneptuza. Kpurepunm mnareHTocnocodHoctu. OOBEKTh H300peTeHus. PopmanbHas
skcneptu3a. [lyOnukamnus 3asBku. O0kanoBaHue pelIeHU TaTeHTHOM dKcnepTussl. Bpemennas
npaBoBasg oxpana. [IpaBo mpexnenonb3oBanud. IlyGnukanuss cBeleHUM O Bblaye MATEHTA
u peructpauus uzobperenuii. OT3pIB M mpeoOpa3zoBaHue 3asBku. [IpemocrtaBienue mnpasa
Ha HCHOJb30BaHMEe u300pereHus. Hapymienne mnartenta. [IpekpareHue aeicTBUsl TMaTEHTA.
PaccmoTpenue naTeHTHBIX CIOpOB B cyAeOHOM mnopsake. [larenTHsie mounuinHel. [latenToBanue
n3o0pereHnii 3a pyOexom. [IpaBa HMHOCTpaHHBIX (PHU3UYECKUX H FOPUAWYCCKUX JIHII.
®enepanbhblil houa nzodperenuit B Poccun. [loneznas moaens. 3asiBKa Ha MOJIE3HYIO MOJAEIH U
ee okcmeprusa. I[IpaBoBasi oxpana mnone3Hod woaenu. OTiIMYKE TOJE3HOM MOMACIU OT
uzooperenus. [Ipouenypa npeaocraBiaeHus! OXpaHbl MOJIE3HONW MOJICIH.

Tosapmuvie 3naKu

3assBKa W O3KCHepTu3a  3asiBKM  Ha  ToBapHbld  3Hak. IIpaBa  BiagenbieB
U IpaBoBas OXpaHa TOBAPHBIX 3HAKOB. BuIbl TOBapHbIX 3HAKOB. KOJIIEKTUBHBIE TOBapHbIE
3Haku. [lpexynpenurtenbHass MapkupoBKa. VICKIIOUMTENBHOE MpPaBO HAa TOBApPHBIM 3HAK
U TPOAOJDKUTENBHOCTh OXxpaHbl. [IpekpamieHne nerctBus. Permcrpamuss TOBapHOIo 3Haka.
OKcrepTu3a 3asBKM, pelleHne o peructpauuu. OOkaloBaHHE peELIeHHEe IO 3asBKe.
Hcnonws3oBanue ToBapHOro 3Haka. Ilepenaua ToBapHoro 3Haka. Hapymienue npaB Ha TOBapHbII
3Hak. PaccMoTpeHue cHopoB, CBA3aHHBIX C TOBapHbIMM 3HaKaMu. (OTBETCTBEHHOCTb
3a HE3aKOHHOE MCIOJIb30BAaHUE TOBAPHBIX 3HAKOB. JleiWictBue B Poccum MexIyHapOIHBIX
IIPABOBBIX AKTOB II0 TOBApHBIM 3HaKaM. Maapuackoe CcorjameHue O MEXIyHapOIHON
peructpanuu 3HaKoB. [IpoTokon k MaapuackoMy COTJIAIIEHHIO O MEXIYHAPOIHON pEruCTpaiuu
3HAaKOB. MaJpuJICKOe COTrJallleHHe O IMpecedeHHe JIOKHBIX MM BBOJALIMX B 3a0dyXIeHHE
yYKa3aHUW MPOUCXOXKIEHMs Ha ToBapax. JluccaboHckoe cornameHne 006 oxpaHe HaMMEHOBAHUMN
MECT NMPOUCXOKIEHUS U UX MEKIYHAPOJHONU PETUCTPALIUH.

Ilpomwvruinennsie oopaszuut

[TpombienHble 00pa3nbl. 3asBKa Ha TMPOMBIIUIEHHBIH oOpasen W ee skcneprtusa. I[Ipasa
BJIQJIETIBIIEB U IPaBOBasi OXpaHa MPOMBIIUIEHHBIX 00pa3ioB. Kputepuun oxpaHOCIOCOOHOCTH:
HOBM3Ha 00pa3la, OPUTMHAIBHOCTH 00pas3la, NPOMBIIIJICHHAs HPUMEHHMMOCTh 00pa3la.
Uckmouenus u3 oxpansl. [laTeHT Ha mpoMBILUIEHHBIN 00pa3el. MexayHapoaHbIe corialieHus,
Kacarolluecss TNPOMBIIUIEHHBIX o0pasuoB. [aarckoe corjameHue O JCHOHUPOBAHUU
MPOMBINIUICHHBIX 00Pa3IIoB.

Heooopocosecmnas KoHKypenuus

HenoGpocoBecTHass KOHKypeHIMs. 3aliuTa OT HEZ0OPOCOBECTHON KOHKypeHUUH. OCHOBHbBIE
BUIBl HETO0OPOCOBECTHOM KOHKypeHUuH. JleiicTBus, KBaln(uIUpyeMmble Kak BBOJSIIHME
o0lIecTBEHHOCTh B 3a0iyxaeHue. Jluckpenutanus KoHKypeHTa. dopmbl HegoOpocOBECTHOM
KOHKYPEHIIUHU, He YIOMSAHYThIE B cTathe 10-0uc [Tapukckoil KOHBEHIIUU.
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Ilpozpammet 0n1a IBM u 6a3 oannvix
[TpaBoBas oxpana nporpamm st 9BM u 0a3 nmanubix. Perucrpanus nporpamm st 9BM u 6a3
nanubix. [IpaBa aBTopoB. Hcropuueckas crmpaBka. 3amura mpaB B cyne. llepemaua mpas
Ha mporpammsl 11 OBM u 6a3bl TaHHBIX. ABTOPCKHM JIOTOBOP M €T0 COJIEPIKAHHE.
Juyensuu u 0ozoeopa
MexaynapoaHas TOPTOBJISt Ha 00BEKTEI HMHTEIJJICKTyaJIbHOMN COOCTBEHHOCTH.
[TpennuieH3nOHHBIE TOTOBOPHL. J[0roBop 00 OIEHKE TeXHOJIOTHU. [[oroBOp O COTPYIHUYECTBE.
JoroBop o0 mareHTHOW uucTOTEe. BHIbBl JNHMIIEH3MOHHBIX corameHuid. ®panmmuza. JloroBop
KOMMEPYECKOW KOHUECCHH. VICKIIFOUnTENbHAS JIUIIEH3US.
Coumosiornyeckne acrneKThl HHTE/UIEKTYAJbHOH COOCTBEHHOCTH
CoLMOJIOTUYECKHUE AaCMEeKThl HMHTEIIEKTyallbHOM coOcTBeHHOCTU. Bo3zjaeiictBue Ha Xon
COIMAJIbHO-?KOHOMHUYECKOT0 U JyXOBHOI'O IIporpecca.

4. Komnerenuuu, popmupyembie B pe3yibTaTe OCBOCHHS JUCHUNIMHBI:

. CIIOCOOHOCTh ~ MCIIOJIB30BaTh OCHOBBI IIPABOBBIX 3HAHWH B  pasiM4HBIX cdepax
xu3HenesrensHoctu (OK-4);
. CIIOCOOHOCTBIO ~ pelIaTh CTaHIAPTHBIC 3agaud  NPO(ECCHOHATBHON  JESTeIbHOCTH

C MHCIIOJIb30BaHMEM COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
C YY4ETOM OCHOBHBIX TpeOoBaHMii HH(popMannonHo# Oe3onacHoctu (OITK-4).

5. Ilimanupyemblie pe3yJbTaThl 00y4eHUs

B pe3ynbrare ocBO€HUS NUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamy:

. 00 UHTEIJIEKTYaJIbHOU COOCTBEHHOCTH, €€ POJIM MECTE B IPAKIAHCKOM OOIIIECTBE;

. 00 aBTOPCKOM IIpaBe;

o 00 OTEYECTBEHHOM U MHPOBOM IMAaTCHTHOM 3aKOHOAATCIILCTBEC,

o (0] ACATCIIBHOCTHU PEruoHaJIbHBIX u MHPOBBIX OpFaHI/I?:aIIHﬁ HHTCJIJICKTy&JIbHOfI
COOCTBEHHOCTH;

o 0 CTPYKTYp€, COCTABIICHUH U M0/Iaue 3asBOK Ha MPOAYKIIMIO HHTEIIEKTYalbHOTO TPY/Ia;

. 00 oxpaHe H300peTeHUH, MOJE3HBIX MOJeNel, TOBAPHBIX 3HAKOB, MPOMBIIIIECHHBIX
00pa31oB, nporpamm Juist OBM u 0a3 1aHHBIX;

o 0 JIMIICH3MOHHOM NEesATENbHOCTH W COTJIANIeHHMSX B CTpaHe M 3a pyOexkom Ha 0aze
JIOTOBOPOB O COTPYJIHUYECTBE;

ymembw:

o MOJIb30BaTHCS CIIPABOYHBIM alapaToM JIsl MOMCKa 00BEKTOB HOBBIX PEIICHU;

o COCTaBIISITh OTYET O MATEHTHBIX UCCIEAOBAHUNIX;

enademup:

° MPAKTUICCKUMHU HAaBbIKaMHU pa60TI>I ¢ Oazamu JAaHHBIX TIpHU MPOBCACHHMU ITAaTCHTHBIX
HCCIICIOBAHNIA;

o METOJIaMU MPOBEACHUSI MATEHTHBIX HUCCIEI0BaHUH.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

2 3a4yeTHBIC eAUHUIIBI (72 Jaca).

7. ®opMa KOHTPOJIA:

[TpomesxyTouHast artectranus — 3auet (5 cem.).

MartemaTndeckasi 00padoTKa pe3yIbTaTOB XUMHYECKOI0 IKCIIepHMeHTAa

1. MecTro aucuMiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Jucnunnmna «Matematudeckass oOpaboTKa pe3ylbTaTOB XHMHUYECKOTO AKCIIEPHUMEHTa»
BXOJWT B BapUaTHBHYI dYacTh Oyioka bl «/lucuumivHbl W MOAynauW» Kak oOs3aTenbHas
muctuinaa b1.B.OJ1.5.
2. Heab 0CBOEHMS AMCIMIIJIMHBI:
. pPa3BUTHUE y CTYJIECHTOB IPEACTABICHUN O MAaTEMATUYECKOW CTATUCTUKE U €€ NMPUMEHEHUU
B QaHAJIUTUYECKON XUMUU.
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3. KpaTkoe coaepkanue Q1 CHUNIIHHBI

Ponbs MeTO10B MaTeMaTHyeCKON CTATUCTUKHU B aHAIUTUYECKOW XUMUMU.

HeonpeneseHHOCTH pe3yJbTATOB XHMUYECKOI0 AHAJIN3A

[TonsiTne ciydyallHOW W CHCTEMAaTHYE€CKOM COCTaBISAIONICH HEONPEACICHHOCTH PE3yJIbTaTOB

XMMHYECKOr0 aHaiu3a. Pacder cHcTeMaTHYeCKOM M CIy4allHOW IOTrPEIIHOCTH PEe3yJbTaTOB.

Onenka pe3yabTaToB aHAIK3A.

BoisiB/1eHMe cHCTEeMaTHYeCKOH MOrPelHOCTH

BrisiBieHre CHUCTEMAaTUYECKOW MOTPEeIIHOCTH TpU TOMOIIM  CTaTUCTUYECKUX  TECTOB.

JoBepuTenbHast BEpOATHOCTh aHAIU3a, KaK MPEeJMET B3aUMHON JJOTOBOPEHHOCTH.

OuneHka NpaBUJIBHOCTH U BOCIIPOU3BOAUMOCTH Pe3y/bTATOB U3MepeHUu

BrisiBiienue u ycrpaHeHue ClIy4allHbIX U CUCTEMATUYECKUX COCTABJISIIOLIUX HEOMPEIEIECHHOCTH.

MeTob1 penaTUBU3AIMH, PAHIOMU3ALUN U «BBEICHO-HANHICHOY.

IIpoBepouHbIe TeCThI

Q-TecT, OlEHKAa W TpoBepKa HalWyus rpyobix mpomaxoB. lIpoBepounsie Tectbl CThIOJEHTa

u Oumepa. JloBepurenbHas BEPOSATHOCTb. MeTpojoruyeckue OCHOBbI aHanuza. OrleHka

ciy4yaliHOH cocTtaBisronieil. Pacuer norpemnocreil.

YyBCTBUTEJIBLHOCTH U Mpeaes 00HAPYKeHU s

PacueTbl OCHOBHBIX mapameTpoB. J(MCIIepCHOHHBIN aHAU3 U €T0 PUMEHEHUE B aHATUTHUECKOM

xumuu. Pacuet nucniepcun. CpaBHEHHE NUCTIEPCUN TBYX WK 00Jiee CEpUH U3MEPEHUH.

PerpeccuoHHbIi 1 KOPPeJSUOHHBIN aHAJIN3

Craructuka mnpsMbix JuHUW. [louck ypaBHEHUW perpeccid — OCHOBHAs 3aJada KOCBEHHBIX

MeToJI0B aHanuza. llocTpoeHue IMHUI perpeccuy, OCHOBHBIE METOJBI M CHOCOOBI: CIIOCOO

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

Koadduimentsl ypaBHEHHS perpeccuu, pacder KOI(PPHUIMEHTOB ypaBHeHUs. MeTon

HAaMMEHBIIINX KBaJapaToB. PerpecCMOHHBI U KOPPEISIMOHHBIN aHaidu3. 3ajgadya perpeccuu

u Koppensauuu. KoagduimeHt koppensium.

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

. CIOCOOHOCTBIO MPUMEHSITH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHS XMMUYECKOW HAYKH [IPU aHAIN3€ TOTydeHHBIX pe3ynbratoB (ITK-4);

o CIIOCOOHOCTBIO MONYy4aThb M 00pabarhiBaThb pPE3yJbTaThl HAyYHBIX 3KCIEPUMEHTOB
C MMOMOIIBIO COBPEMEHHBIX KOMITbIOTEPHBIX TexHooruii (ITK-5).

5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS TUCUMIUIUHBI CTYJEHT AOJIKEH:

3Hamy:

. METOJl DKCHEPTHHIX OIICHOK, CTAaTUCTHYECKHE METOJbl O00pabOTKH KOJIHMUECTBEHHBIX
pEe3yNbTaTOB HUCCIEAOBAHUM, METOJ KAYECTBEHHBIX HWMHUTALMMA, METOJbl MOCTPOEHUS
Y UCIOJIb30BAaHUS MEXaHUCTUYECKUX UMUTAIIMOHHBIX MaTEMaTUUECKUX MOJICIICH;

ymembp:

. BBITNIOJIHATH B XOJI€ AKCIIEPUMEHTOB M3MEpPEHHUs (aHaIM3bl) B COOTBETCTBUU C TpeOyeMoil
HAJSKHOCTHI0O M TOYHOCTHIO, BHIOMpas MOAXOIAIIYI0O METOAUKY H3MEPEHHH WU YHUCIIO
napauieNbHBIX OIBITOB;

. METPOJIOTHYECKH TPAaMOTHO OIIEHHWBATh CHCTEMATHYECKHUE M CIyY9ailHbIe MOTPENTHOCTH
WU3MEPEHHUI;

. COMOCTAaBIIATh PE3YyJbTaThl W3MEPEHUH MJisi BBISBIEHUS CTATUCTUYECKH JOCTOBEPHBIX
pa3Iuurii B CBOMCTBAX Pa3HBIX OOBEKTOB UCCIIEIOBAHMS;

. MPOBEPSITh HAIMYNUE KOPPENAIHNN W YCTAaHABIWBATH BUJ (PYHKIIMOHAIHHOU CBSI3U MEXKIY
COCTaBOM BEIIECTB U UX CBOMCTBAMH;

e1aoemsp:
° METOJI0JIOTHEH BEIOOPA METOJIOB aHAIIN3a,
o HaBBIKaMHU UX HpI/IMeHeHI/IH;

L4 MCTPOJIOTHYCCKUMHU OCHOBAMHU aHAJIN34.
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6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:

3 3auetHble equHUIBI (108 gacos).

7. ®opMa KOHTPOJIA:

[TpomexxyTounast arrectamus — 3a4et (5 cem.).

MunepanbHblie pecypesl bypsaTuu

1. MecTo nucuumInHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuunmna «MuHepaibHble pecypchl BypaTun» BXOIUT B BapuaTHBHYIO 4acTh OJ0ka b1
«/lucumumimabl 1 MOy Kak obOs3aTenbHas auciuiuinHa b1.B.O/1.6.

2. llesn 0CBOEHUS TUCUHMILINHBI:

. dbopMUpOBaHHE Yy CTYACHTOB 3HAHUN O HEBO30OHOBISEMBIX MPUPOAHBIX peEcypcax,
B YaCTHOCTH, MECTOPOXKICHUSX TOJIE3HBIX HCKOMaeMbiX BypsTuu, mx 3amacax U poJiu
B 00eCre4eHU MUHEPATIbHBIM ChIPbeM YKOHOMUKH PecriyOmnku;

. (dbopMHpOBaHHE y CTYAEHTOB TMPEACTABICHUN O pecypcocOeperalommx TEeXHOIOTUAX
n00bIUM, TIepepaboTKi MUHEPATBHBIX PECYPCOB U HABBIKOB OLICHKH BIIMSHUS Pa3pabOTKU
MIOJIE3HBIX MCKOIMAEMbIX Ha OKPYKAIOUIYIO Cpely.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

TenaeHUM Pa3BUTHS MHHEPAJbHO-ChIPbeBOl 0a3bl B bByparuun. IkoJiormyeckue

npoo6JieMbl pa3padoTKHU MOJIe3HbIX HCKOMAeMbIX

Obuwgue ceedenusn 0 MecmopoHCOCHUAX NOJE3HLIX UCKONAEMbIX, O HEB0300H06IAEMbIX,

MUHEPANbHBIX pecypcax

Ponb u 3HaueHue pa3IMYHBIX MOJE3HBIX HCKOMAaeMbIX B pa3BUTUU oOmiecTBa. CoBpeMeHHOe

COCTOSIHUE U NEPCIEKTUBBI Pa3BUTUSI MUHEPAIbHO-ChIpbeBOW 0a3bl PecriyOnuku Bypsitus. Buast

MUHEPATBHOTO  Chipba. CrocoObl  J0OBIYM  TOJIE3HBIX  MCKOMaembIX. [ eHeTmyeckas

KJaccu(uKausi ~ MECTOPOKACHWH  TOJE3HBIX  HMCKONAeMbIX.  YCIOBHA  00pa3oBaHUs

MECTOpOXACHUN. Pa3MmelieHne MeCTOpOXKACHUN PpPYAHBIX, HEMETAUIMYECKUX IOJIE3HBIX

HCKOIIA€MbIX, PECYpPCOB TOIUIMBHO-IHEPT€TUUECKOTO CHIPbsl B HeApax bypstuu u craguii ux

pa3paboTKu.

JKonozuueckue npoodaemvl paspadomku u IKCHAYAMAUUU MECHOPONHCOCHUI NOJIE3HBIX

UCKONAemMblX.

3arpsi3HEHUE TPHUPOAHBIX Cped MpU JOObIYE TMOJE3HBIX MCKOMAeMBbIX W MEphbl 3allUThl

OKpYXaroliel cpeabl Ha OO0BEKTaX TOPHBIX pa3paboTok. MecTopokaeHus ypaHa bypsaruu.

DKOJIOTO-TEXHOJIOTMYECKHE acleKThl UX J00buu. IloHsATHE O ManoOTXOAHOM M 0€30TXOAHOMN

TEXHOJIOTHH..

MuHnepaibHO-chipbeBasi  0a3a  LBETHBIX,  PpPeIKHX, OJAropogHbIX  MeTaJLIOB,

AJTIOMOCWINKATHOIO CBhIPbS M HEMETAJUIMYECKHMX IO0JIe3HBIX HCKOMAeMbIX. JKO0JIOI0-

TEeXHOJIOTHYeCKHe ACIeKThI UX T100bIYU U NepepadoTKu

Mumnepanvho-coipbegan 06a3a 1e2KUX U MANHCEAIX YEEMHBIX Memannoe bypamuu

Ponp amioMuHuss B HapogHOM Xo3siicTBe. MuHepalbHO-ChIpbeBas 0a3a  allOMHUHUAL

MecTopoxaeHsI CBIHHBIPUTOB, TYHUTOB BypsaTHU 1 IEpCHIEKTUBHI UX OCBOCHUsI. Pynpl cBUHIIA U

uHKa. MectopoxaeHus: nonuMmeraumueckux pya (OzepHoe, XonogHuHckoe, JloBaTKMHCKOE U

Ip.), UX XapaKTEepPUCTHKA, 3aI1achl, CTENIEHb OCBOEHHOCTH.

Mumnepanvno-colpvesasn 6aza 6:1a20p0OHBIX U PEOKUX MEMALI08

JeiicTByromass MHHEpalbHO-ChIpheBasi 0a3a JOOBIUM POCCHITHOTO W PYAHOIO 30JI0Ta,

CYIIECTBYIOIINE TEXHOJOTUHU JOOBIYM U TMepepaboTKu OIaropoAHbIX MeTayuioB. Pa3BemaHHbIE

MECTOPOXKACHUSI PEAKUX MEeTayuloB. BiusHue pa3paboTKU M AKCIUTyaTalliM MECTOPOXKJIEHUI

peAKHX METauIOB Ha MNOpUpOoAHbIe »JKocuctembl (Ha mpumepe Jxununckoro BMK).

CoBpeMeHHOE COCTOSIHUE J00BuM  BoJbpama. TeXHOJOTHs KOMIUIEKCHOM TepepadoTKu

TPYAHOOOOTaTUMBIX MOJHOIEHCOAEpKAMX Py (Ha TMpUMepe pya MecTopoxaeHui bBypstumn).

DKojoruyeckue npodaemMbl, CBI3aHHbIE C 100bI4Yel BoJIb(ppamMa U3 TEXHOTEHHBIX OTX0A0B. THIIbI

MECTOPOXKACHHUM 30JI0Ta. XapaKTePUCTUKN MUHEPATHLHO-CHIPbEeBO 0a3bl JOOBIYM POCCHITHOTO U

pynHoro 3o070ta bypstun. [Ipo6iema ocBOEHUST MECTOPOKACHUI KOPEHHOTO 30J10Ta Poccum.
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Cuvipvesan 6aza yons
Posb yriis B TOMIIMBHO-3HEPTETUYECKOM KOMILIEKce. MecTopokaeHUs! OyphIX, KAMEHHBIX YIiei
bypsatun. Tunbsl MecropoxkaeHuil yrid. «TYrHYHCKUH YrOJbHBIM pa3pe3» — COBPEMEHHOE
COCTOSIHME M NEPCHEKTUBBI pa3BUTHA mpeanpuatrus. CocTaB, CBOMCTBAa YIVIEW M MYTH HX
HCII0JIb30BaHUS.
Coipvesan 6a3za HememaniuuecKux noJ1e3HbIX UCKONAEMbIX
MunepaiibHO-CBIpbeBast 0a3a LEMEHTHOTO CBHIPbSl, WX HCIHOJB30BAHHWE B IMPOMBIIUICHHOCTH.
Mectopoxaenust ¢arooputoB bypstuu. Ponb ¢uoOpuTOB B METaUTypru4eckoil OTpaciiu.
MunepaiibHO- chIpbeBasi 6a3a anaTutoB bypsatuu u npodiaema UX OCBOCHHUS. ATIATUTOBBIE PYIIBL,
[BETHbIE KaMHU (HehpPHUT), Cbipbe Isl cTporuHaycTprr. COBpEMEHHOE COCTOSHHE OObIYU U
IyTH UX UCIIOJIb30BAHMUS.

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

. CIOCOOHOCTh ~ UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI E€CTECTBCHHOHAYYHBIX JUCIMIUIMH
B ipodeccuonanbHoi nesteapHocT (OITK-3);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XuMHudeckux noustui (ITK-3).

5. llnanupyemble pe3yJbTaThbl 00yUeHUsI
B pe3ynbraTe 0OCBOCHUS TUCIUILIMHBI CTYICHT H0JIKEH:

3HaAMb:

o OCHOBHBIC BH/IbI MUHEPAIILHOTO CBHIPhsi balikabCKOW IPUPOIHOMN TEPPUTOPHUH;

o CIOCOOBI JOOBIYM TIOJIE3HBIX UCKOITAEMBIX, 00JIACTH UX IPUMEHECHUS;

®  pe3yabTaThl BO3JCHCTBUS TOPHOTO MPOM3BOJCTBA HA MPUPOIHBIC CPEIbl, MEPhI 3aIUTHI
OKpY’KaromIen cpeibl OT T0OBIYU U NepepadOTKH MOJIE3HBIX UCKOITAEMBIX;

ymembp:

e  pabotarh ¢ yueOHOMH, y4eOHO-METOJMUECKON U CIIPABOYHOM JIUTEPATypO, a TAK)KE yMETh
OPUCHTHUPOBAThCSI B HAYYHOH MEPHOJAMKE B OOJIACTH aKTyaJbHBIX HpoOJeM B cdepe
MOOBIYN U TIEpEePabOTKH MOJIE3HBIX UCKOITAEMBIX;

®  pacro3HaBaTh TOPHBIE TOPOIBI U MUHEPATIBL;

o BBHITIONHATh PAacyeThl TEXHOJIOTHYECKHUX IMOKa3aTeNlel pyaomoArOTOBUTEIbHBIX OMeparuil
1 00OTallleHUs;

é1a0ems:

° MOHATHIHO-TEPMUHOJIOTHICCKUM aImapaToM B 00JIaCTH TOPHOTO JIeNa;

° MeToJIlaMHu 0€3011acHOro 00paleHusl ¢ pyJHbIMUA U XUMUYECKUMU MaTepualaMu;

L] 6330BI)IMI/I 3HAHUSIMHU I10 IIGJ'IGBOMy HAa3HAYCHUTIO pa3J'II/IT-IHBIX BHUI0B MI/IHepaJ'II)HOFO CBIpI)H

U TIPUMEHEHUIO €TO B IPOMBIIIJICHHOCTH.

6. O01mast TpPyA0eMKOCTh JUCHHUIJIMHBI:

2 3a4yeTHbIC eqUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

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

XuMH4YeCKHE OCHOBBI IKOJIOTHMH

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

JucuumirHa «XUMHYECKHE OCHOBBI 3KOJIOTHW» BXOJUT B BapHaTHBHYIO YacTh Ojioka bl
«lucummmabl 1 Moy Kak obOs3aTenpHas auciumuinHa b1.B.OJ1.7.

2. llenn ocBOCHMS IMCHUIIIHHBI:

o dbopMUpOBaHUE y CTYJIEHTOB ILIEIBHOTO IMPEACTaBICHHUS 00 3KOJOTMYECKHX Ipodiemax
IJ100aIbHOT0, PETHOHAIIBHOTO U JIOKAJIBHOIO 3HAYECHMUS,
. ¢dbopMHpoBaHUE MOHUMAHUSI OCHOBHBIX 3aKOHOMEPHOCTEH (hYHKIIMOHHPOBaHUS Onocheps

Y IIPOTEKAIOIIUX B HEM XUMHUYECKHUX MPOIIECCOB, MECTA U POJIA B HEW UeIOBEKa.
3. Kpartkoe copep:xaHue TUCUMILIHHBI
OcCHOBHbIE OHATHS IKOJIOTHYECKOH XUMHHU
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[loHsiTHE DHKOJIOrMYECKOM XHUMHH, €€ pOJlb B COBPEMEHHBIX YCJIOBHUAX. XHMWYECKUU
AKOJIOTUYECKHH (haKTOp. XMMHUUYECKHH COCTaB KUBBIX OpPraHU3MOB. Murpamus XUMHUYECKHX
3JIEMEHTOB B IPUPOJIE U UX MOCTYIIEHUE B OPraHU3M YeJIOBEKA
XuMusl OKpY:Kalole cpeabl
Atmocgepa. CoctaB u TemmepaTypa. XHUMHYECKHE IPOIECCHl, MpOTeKamue B armochepe.
[IpoGnemsl ctpatochepHoro o3ona. ['mapocdepa, ee coctaB, CBONWCTBA MPUPOIHBIX BOJ, HX
Ka4ecTBO. XHUMHUECKHE TMpoueccsl B ruapochepe. Pormp BoIbl B NPOMBIIUICHHOCTH U
xusHenesTenbHocT. CoctaB autocdepsl, XuUMHUYeckue mpouecchl. IlouBa: ocoOeHHOCTH
COCTaBa M IIPOLIECCHI, MPOTEKAIOUINE B MOYBE. Y AO0OPEHHUs, MECTULUIBl U 3J0POBBLE YEIIOBEKA.
[Tonstue o 6uocdepe, ee cocraBe W MpoOTeKarOIMMX B Hel mpoueccax. Hoocdepa, cymHocTh
KOHLEMIINH.
OcHOBHBIE IKO0JIOTHYECKHE MPO0OJIeMbI M IIYTH UX PELICHUS.
OcHoBHBIE BUABI 3arps3HeHust atMochepsl, ruapochepbl u auTochepsbl. OU3HKO-XUMUYECKHE
MPOLIECCHI, JIEKAIIMEe B OCHOBE YJIAaBIMBAHUS, OOE3BPEKMUBAHMS M YTHIM3AIMH BPETHBIX
BemiecTB. [loHATHE 00 OCHOBHOM OOOPYJOBAaHMH W €r0 XapaKTEPHCTUKAX. DKOJIOTHYECKUE
TpeOOBaHUS MPU MPOESKTUPOBAHUHU, CTPOUTENIBCTBE U IKCIUTyaTallud MPOMBIIUIEHHBIX 0ObEKTOB.
OKOJIOTUYECKUI NacmopT MNpeanpHusaTHs. OKOJOrMYeckas »JKCIepTH3a, €€ Ha3HaueHHUE.
DKOHOMUYECKHH yIiepd, HAHOCHUMBIN MPOMBIIUICHHBIMH MPEANPUATUSIMU OKpYKAIOIIEH cpefe.
Cocrasisitoniye 3aTpaT Ha OXpaHy OKpYKaroIllel CpeJibl.
4. Komnerenuuu, popmupyemMbie B pe3yabTaTe OCBOCHHUS AUCHUIIMHBI:
o BJIQJICHUE HAaBBIKAMHU XHMMHUYECKOTO JKCIIEPUMEHTA, OCHOBHBIMH CHHTETHYECKHUMHU
U AQHAJIUTUYECKMMHM METOJaMU IIOJYy4YeHUS M HCCIIEIOBaHUS XHUMUYECKUX BELIECTB
u peakuuit (OIIK-2);
o BlaJcHHEe 0a30BBIMH HABBIKAMU HCIIOJIB30BAaHUS COBPEMEHHOW ammaparypel MpH
NPOBEJICHNH Hay4HbIX uccnenoBanuii (IK-2).
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3ynbpTaTe 0CBOCHMS IUCUMIUIUHBI CTYJEHT AOJIKEH:

3HaAMmMb:

o nporiecchl 00pa30BaHUs U MEpeHOoca 3arpsi3HEHUH B OKpy»Katoleit cpese;

o B3alMMOOTHOUIEHHSI OPraHU3Ma U CPEIbL;

o OCHOBHBIE BHJIbI 3arPsI3HEHUST OKPYXKAIOIIEH CPellbl U BO3MOXKHOE IIPEBPALICHUE BEILECTB
B [IPUPOJIHON CpeLE;

o MOPSAJOK MPOBEAEHUS HSKOJIOTMUECKON HKCIEPTU3bl M CTPYKTYPY 3KOJIOTHYECKOTO
nacropTa NpeAnpusTHS;

ymembp:

o OLICHUBATh SKOJIOIMUYECKYIO OITACHOCTh paOOTAIOLINX MTPEANIPHUATHIA;

o IIPOrHO3MPOBATH MOBEJCHNE XUMUYECKUX 3arpsi3HEHUI B IPUPOIHOM cpesie oA BINUSHUEM
HNPUPOHBIX U AHTPOIOT'€HHBIX (PaKTOPOB.

enademp:

. HaBbIKAMH pabOTBl CO CIOPAaBOYHBIMH MaTepHaaMH O TNpeAeTIbHO-A0NYCTUMBIX

KOHIIEHTPALUSAX BEUIECTB;

6. O0mas TPy10eMKOCTh AU CHUIJIMHBI:

3 3auetHble eauHULBI (108 yacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4et (5 cem.).

du3znuyecKne METOABbI UCCJICAOBAHUSA

1. MecTo tucuMIJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/ibHOH NPOrpaMMbl

Juctunnuna «dusndeckre MeTo bl UCCIEA0BAHUS» BXOJAUT B BAPUATUBHYIO YacTh OJl0Ka
b1 «luctumnnuuel (Moxynn)» Kak o0s3arenbHas nuciumnaa b1.B.OJ1.8.

2. Heab 0CBOEHMS AMCHMIIJIMHBI:
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o yrinyOjJeHue 3HAaHMH UM HaBBIKOB CTYACGHTOB B O0JIACTH  (PU3MUYECKHUX METOJIOB
HCCIICOBAHNS, O3HAKOMJICHHE C MX TEOPETHYECKHMMH OCHOBAMHU U BO3MOYKHOCTSIMH
IIPAKTUYECKOI'0 UCIIOJIb30BaHUS.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

du3nuecKrue MOAEIH aTOMOB M MOJIEKyJ. MeTobl onpeaeneHus Gpusnueckux cBoicTB. OOmas

XapakTepucTuka U kinaccudukanus wmeronoB. CHekTpockonuyeckue, IUPpPaKLUOHHBIE,

JIEKTPUYECKUE U MAarHUTHBIE METOJIbl. DHEPIETUYECKUE XAPAKTEPUCTUKN Pa3INYHBIX METO/IOB.

YyBCTBUTENBHOCTD U Pa3pellaroiias CiocoOHOCTh METOAA. XapaKTEpUCTHUECKOE BpeMsl METO/1a.

WMHTerpanus METOIOB.

[Tpupona 3MeKTPOMarHUTHOTO U3IY4YCHMsI, PA3JIMYHbIC TUIIBI €r0 B3aUMOJCHCTBUS C BEIIECTBOM.

OcCHOBHBIE XapakTEpUCTUKU U3Iy4deHHs (4acToTa, JJIMHA BOJIHBL, BOJHOBOE YHCIO).

OJeKTpOHHBIE, KoslebaTelbHbIe, BpalllaTeIbHble, CIIMHOBBIC U SIEPHBIEC IEPEX0bl KaK pe3ysbTar

pa3jMyYHbIX  TUIIOB  BHYTPMATOMHBIX WM  BHYTPUMOJIEKYJSPHBIX  B3aUMOJEHCTBUH,

ONpENeNAIOIUX  COOTBETCTBYIOLIYIO  CHEKTpayibHyt0 o0nacte. CHEKTpbl  MCIyCKaHUf,

NOTJIOUIEHUS] M paccesiHUsl aToMOB, HOHOB U MOJIeKyl. BaxHelme XapakTepUCTUKU

CHEKTPAJIbHBIX JIMHUH (II010KEHNE, UHTEHCUBHOCTD, IIUPHUHA).

MoHoxpoMaTH3anus  W3IY4YEeHHs, OJOK-CXeMbl  CIIEKTPOMETPOB, WX  KJIACCHU(PHUKAIHS

(MOHOXpOMATOpHBI,  MOJIUXPOMATOPBI,  CBETOPHIBTPBI). XapaKTEPUCTUKU  CHEKTPAIbHBIX

npuOOpoB — paspemaromas Cuia, TUCIEPCHs, CBETOCWIA, ammaparHas ¢yHkuus. Kpurepuid

Panes B ounenke paspemaromieil cuibl. PaznuuHble TUOBL  CBETO(QUIBTPOB, oO01acTu

UX IPUMEHEHHUS.

[Tpuemunku wm3nydenust (pororpaduueckue, (HOTOINIEKTPUUYECKHE, CUYET (POTOHOB) OCHOBHBIC

JIOCTOMHCTBA U HEJOCTAaTKU. XapaKTepucThuueckas Kpusas (GoTosMysibcuu. @oToMeTpupoBaHue

crnekrtporpaMM. JlocTomHCTBa W HENOCTaTKU (OTOAIEKTPUUYECKUX JAETEeKTOpoB. [loHsTue

0 LIyMax, pa3jIMyuHble TUIIbI IIyMOB. Perucrpanus otaenbHbIX (POTOHOB (cUeT (POTOHOB).

[TpuHuMnuanbHas CcXeMa CIEKTPOCKONMYECKUX H3MEpeHuid B 1000l o0nacTu cHoekTpa.

OcHOBHBIE y3/IBl CHEKTPAJIBHOM YCTAaHOBKHM. VICTOUHHMKM 3JIEKTPOMAarHUTHOIO H3IIyYCHHS

(HarpeTble Tena, ra3opasps/iHble MCTOUYHUKH, Ja3epbl, pEHTT€HOBCKHE TPYOKHU, U3IydaTesn),

KOHKPETHBIE TNPUMEpPHI MCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB W3JIyYEHUS B Pa3JINYHBIX

CIIEKTPATLHBIX 00JIaCTSIX.

KBaHTOBOMEXaHMUECKUH TMOAXOJ K OINUCAHHUIO KOJIeOaTelIbHBIX CHEKTPOB. YPOBHHM 3HEPIHH,

ux kiaccupukanus, GyHIaMeHTalbHble, 0OEPTOHHBIE U COCTABHBIE YaCTOThl. VIHTEHCHBHOCTh

nojoc kojebaTenbHBIX crekTpoB. [IpaBuna otbopa u mHTeHcuBHOCTh B MK mnornomenun

u B criekrpax KP.

Knaccuueckas 3aaua o Koj1ie6aHUSAX MHOTOATOMHBIX MOJIEKYII.

YactoTs! U GOpMBI HOPMATIBHBIX KOJIEOAHUI MOJIEKYJI.

AHan3 HOpMaJbHBIX KOJeOaHUH MOJEKYIbI O 3KCIIEPUMEHTAIbHBIM JJaHHBIM. ColocTaBIeHne

UK u KP cnexTtpoB ¥ BBIBOABI O CUMMETPUU MOJIEKYJIbI. XapaKTEPUCTUYHOCTh HOPMAJIbHBIX

kosiebanuil. IlpuMeHeHHe MeETOJOB KOJIE€OATENbHOM CIEKTPOCKOMMU JUIsl KaueCTBEHHOTO

U KOJMYECTBEHHOI'O AaHAIM30B M JIpyrHe TnpuMeHeHuss B XuMuu. CnenupuvyHocTh

KoJIeOaTeNbHbIX CIEKTpoB. MccnenoBaHus AMHAMHUYECKOW H30MEPHUH, PABHOBECHN, KHMHETHUKHU

peaKkui.

Texunka u wmeroguku MK cnektpockonuu wu  cnektpockonuu KP.  Amnmaparypa WK

CHEKTPOCKOIMHU, MpO3payHble  MaTepuajbl, MPUTOTOBIEHHE OOpas3loB. Amnmaparypa

cnekTpockonuu KP, mpenmyiecTsa Jia3epHbIX HCTOYHUKOB BO30YKICHHUS.

OmuccuoHHass Y@ CHEKTPOCKONHUS KakK METOJl HCCIEJOBAHUS JBYXaTOMHBIX MOJIEKYIL.

BeposiTHOCTH Tepexo/I0B MEXIy 3JIEKTPOHHO-KOJIeOaTeIbHO-BpAIaTeIbHBIMU COCTOSIHUSIMH.

AOcopOnMoHHasE CIEKTPOCKONUs B BUANMOM W Y@ o007acTIX Kak METOJ HCCIeIOBaHUS

AJIEKTPOHHBIX CIIEKTPOB MHOI'OATOMHBIX MOJIEKYJ. XapaKTEPUCTHKHU JJIEKTPOHHBIX COCTOSHUI

MHOTOaTOMHBIX MOJIEKYJI: 3HEpIusi, BOJHOBBbIE (YHKIUH, MYJIbTUIUIETHOCTb, BPEMs KU3HU.

CuMMeTpHs 1 HOMEHKJIATYPa IEKTPOHHBIX COCTOSIHUM.
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Knaccugukanuss 1 oTHECEHHE 3JEKTPOHHBIX MEpexo0B. MHTEHCHBHOCTH MOJOC Pa3IHMYHBIX
nepexoaoB. [IpaBuiia oTO0pa U HapyIIEHUs 3anpeTa.

[IpuMeHEeHHE DIEKTPOHHBIX CIHEKTPOB IOIJIOLIEHUS B  KAYECTBEHHOM, CTPYKTYPHOM
U KOJIMYECTBEHHOM aHanmu3ax. O creun@uke 3JIeKTPOHHBIX CIIEKTPOB MOIIOIIEHUS Pa3INYHbIX
KJaccoB coeanHeHui. CHeKTpbl COMPSDKEHHBIX CHUCTEM W IPOCTPaHCTBEHHBIE 3(PQEKTHI
B DJIEKTPOHHBIX CHEKTpax MOMIOIEHHs. TeXHUKa CIEKTPOCKONMH B BUAMMON 1 YD obnacTsx.
[Ipupona pEHTTEHOBCKUX CIEKTPOB. B3anMOCBSA3b PEHTIC€HOBCKMX CHEKTPOB IOIJIOIIEHUS
U XapaKTEPUCTHYECKHUX CIEKTPOB MCIIyCKaHUA. 3aBUCHUMOCTb 4YacTOTBHI Ilepexofa Kpacs
HOTJIOUICHUS] WM JIMHUM HCIyCKaHWsl OT BEJIMYMHBI IOPSAKOBOIO HOMEpa 3JeMEHTa (3aKOH
Mosnu). Knaccupukanuss peHTTEHOBCKMX METOJOB aHaiIn3a. AHAaIM3 MO0 IEpBUYHOMY
PEHTIC€HOBCKOMY  HU3JIyY€HHMIO  (PEHTT€HOASMHUCCHUOHHBIN).  AHanM3 1O  BTOPUYHOMY
PEHTI€HOBCKOMY  H3Iy4eHHI0  (peHTreHodiyopecleHTHbI).  3akoH  bparra-Bynsda.
PentrenoabcopOumonueii ananu3. [lpupona KpUTHUIECKUX KpaeB MOTJIOMICHUS. PeHTreHOBCKas
(OTO3IEKTPOHHASL CHEKTPOCKOMUS (3JEKTPOHHAsA CHEKTPOCKOINUS Ul XMMHUYECKOIO aHaJIn3a —
OCXA). Meron DCXA Kak HENOCPEACTBEHHBIN HKCHEPUMEHTAIbHBIA METOJ H3MEpPEHUS
BEJIMYMHBI DJHEPTUU XUMHAYECKOU cBs13u. BozmoxknocT DCXA 111 aHanu3a OBEPXHOCTEH.
MeToap! HOHU3AIUH: STIEKTPOHHBIN yaap, POTOMOHHU3ANNS, DIIEKTPOCTATUIECKOE HEOHOPOIHOE
noje, Xxumuueckas uoHuzauus. KomOuHMpoBaHHbBlE MeTOJbl. VIOHHBI TOK U cedyeHue
noHuzanuu. [loTeHnManel MosBIeHUs HOHOB. JluccouumartuBHas HOHM3aUMA. TUIBI HOHOB
B MaccC-CIIEKTPOMETpaXx.

[IpuHiunuaneHas cxema Macc-criektpomerpa [emmncrepa. @okycupyromiee J€iCTBUE
OJITHOPOJHOT'O IONEPEYHOI0 MAarHUTHOTO MOoJId. DJeKTpocTaTtuueckas (GokycupoBka. JIBoiiHas
¢doxycupoBka. Pazpemaromas cuna macc-criekrpomerpa. Monnsliii uctounuk. Cucrema Harycka.
MonexynsgpHoe TedeHMe rasza. Bpems nposieTHbli Macc-criekTpomeTp. KBaapymnosbHbIM Macc-
cunexkrpoMeTp. CeKTpOMETp HOHLIUKIOTPOHHOI'O PE30HAHCA.

[Ipumenenue Mmacc-ciektpoMmerpun. HMnentudukanus BewmectBa. Koppemsiuus — Mexay
MOJIEKYJISIPHOM CTPYKTYPOM U MacC-CIEKTPAMH.

@U3NYECKUE OCHOBBI SBJICHUS SAJEPHOIO MAarHUTHOTO pe3oHaHca. CHATHE BBIPOXKIEHUS
CIIMHOBBIX COCTOSIHUH B TIOCTOSIHHOM MAarHUTHOM IIOJie. YCJOBHE S$JI€PHOIO MarHUTHOTO
pe3oHaHca. 3acelleHHOCTb YPOBHEW DSHEPIHH, HACBIIEHUE, PEJIaKCAalMOHHBIE IIPOLECCHI
W IIMpUHA CHUTHaja. XMMHWYECKUH CIABHI M CIMH-CIMHOBOE paclueruieHne B crekrpax SMP.
OTHOCHTENBHBI XMMHMUYECKUN CIBUI, €r0 OMNpEACIEHHWE U MCNOJb30BaHUME B XUMHUU. CHuH-
CIIMHOBOE B3aUMOJEICTBUE SA€p, €ro Npupojaa, YHCIO KOMIIOHEHT MYJbTHUIUIETOB,
pacnpeieieHue HMHTEHCUBHOCTH, NpaBuio cyMM. I[Ipumenenue cnektpoB SAMP B xumwum.
TexHuka U MeTouKa 3KkcniepuMeHTa. CTpYKTYpHBIH aHanu3. XUMUYECKas MOJsipu3anus sjaep.
bnok-cxema ciekrpometpa SIMP, Tunsl ciekTpoMeTpoB. XapakTep o0pasIioB.

[TpyHIMIIBI CEKTPOCKOMMH 3JIEKTPOHHOTO NapaMarHUTHOTO (CIIMHOBOIO) pe30HaHca. Y CloBHE
OIIP. g-®aktop u ero 3HaueHHe. C(BepxToHKOe pacuieruieHne curdana OIIP  npu
B3aMMOJICMCTBUM C OJHUM U HECKOJIbKUMHU sApaMd. YHCIO KOMIIOHEHT MYJIbTHUILIETA,
pacnpenenenue nHTeHcUBHOCTH. Koncranta CTC. Tonkoe pacmemnienue. IllupuHa nuHHMI.
[Ipunoxenne wmeroga OIIP B xumuu. M3ydeHue MeXaHW3MOB XHMHYECKHUX PEaKLIHMN.
XuMHUecKass MOJsApU3anus 3JIeKTpoHOB. OmpeneneHre CBOOOAHBIX paJUKaIOB U JAPYTUX
napaMarHUTHBIX LEHTpoB. Mcronp3oBanue cnMHOBBIX MeTOK. biiok-cxema crniekrpomerpa OIIP,
0COOEHHOCTH SKCIIEPUMEHTA, JOCTOMHCTBA U OTPAaHUYCHUS METO/Ia.

O0630p OCHOBHBIX METO/IOB TEPMHUECKOI0 aHaIN3a, MPUHIUIEI padoTel npudopos [ITA, TT'A,
JICK. O030p OCHOBHBIX (DaKTOpPOB BIHMSIONIMX Ha pPE3ylbTaThl TEPMOAHAIUTHYECKOTO
nccnenaoBanus. TemmeparypHoe IOJIe TEPMOMHEPTHOTO BEIIECTBA B YCIOBHUSAX JKCIIEPUMEHTA.
OO6nacTu MpUMEHEHUsI TEPMOAHATTUTHUECKUX UCCIIETOBaHUNA: TEPMOMETPHUS, SHTAIBITUOMETPUS,
KMHETHKA FeTepOreHHBIX MPOIECCOB, aHAJIN3 YUCTOTHI BEIIECTB.

O030p OCHOBHBIX METOJIOB HCCIEIOBaHMS MEXaHHYECKUX CBOWCTB, MPHHLUIBI PabOTHI
npubopoB Instron. O630p 0CHOBHBIX (DaKTOPOB, BIMSIOUIMX Ha PE3ylbTAaThl MCCIEIOBAHUS.
Ob6nacTu NpUMEHEHUSI.
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4. Komnerenuuu, popmupyembie B pe3yibTaTe OCBOCHHUS JUCHUNIMHBI:

o CIOCOOHOCTh ~ HCHOJB30BATh  IOJYYEHHbIE  3HAHUSA  TEOPETHMYECKMX  OCHOB
(GyHIaMEHTATBHBIX Pa3/IeJIOB XUMHHU IIPH PELICHUH MpodeccruoHanbhbix 3ana4d (OITK-1);
o BlaJeHHMEe 0a30BbIMM HaBbIKAMM HCIOJb30BAHUS COBPEMEHHOW ammaparypbl IpH

IpOBEICHUH HaydHbIX uccienoBanuii (ITK-2).
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT HOJIKEH:

3HamMy:

. TEOPETHUUYECKHME OCHOBBI ~ MAacCC-CHEKTPOMETPHUYECKUX, TEPMHUYECKUX U  CIEKTPO-
CKOIMUYECKUX METO/I0B UCCIIEIOBAHUS;

o anmnaparypHoe opopMIIeHHE U3YYEHHBIX METO/IOB;

ymembw:

. palMoHaIbHO BBHIOMpPATh (DU3MYECKHE METOABl HWCCICIOBAHMS CTPOCHHS BEIIECTBA
JUISL pellieHUs IOCTaBJICHHOM 3a/1a4H;

. WHTEPIPETUPOBATD MOTYUYECHHBIE PE3YIIbTaThI,

° paboTaTth CO CIpPaBOYHBIM MaTepuajaM, arjacamu, 0a3aMH JIaHHBIX M T.I CIHEKTPOB
Pa3IMYHBIX COCAMHEHUH,

é1a0ems:

° METO/I0JIOTHEN BBIOOpA METO/IOB aHAJIN3a, HABBIKAMU UX MPUMEHEHHS;

° METPOJIOTUYECKUMHU OCHOBAMH aHAJIN3a.

6. O01mast TPyA0eMKOCTh JUCIHUIJIMHBI:

4 3auetHble eaunuIlbl (144 daca).

7. ®opmMa KOHTPOJIA:

[TpomexyTouHas aTTecTanus —3K3aMeH (6 cem.).

Konuenuus 310poBoro o6pasa >ku3Hu U NpoPpUIAKTHKA

1. MecTo nucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
Jucuumnnna «KoHuemnmus 310poBoro o0pa3a XKH3HM U NPOPHUIAKTHKA» BXOIUT

B BapHaTUBHYIO 4acTb Osoka bl «/luctumimbel 1 Moaynu» Kak oOsi3aTesibHAs JUCIUILIMHA

b1.B.O1.9.

2. leab ocBoeHUsI AMCUMIIIMHBI:

o KOMILJIEKCHOE TIOJIyde€HHE 370pOBOr0 oOpa3a KHM3HM BO BCEX €ro NpOsBIECHUSX,
NOBBbIIIEHNE  MH(MOPMUPOBAHHOCTHM O  BONpPOCaM  3/0pOBOro  obpasa  KHU3HH,
(dbopMUpOBaHUE Y CTYJI€HTOB OTBETCTBEHHOT'O OTHOIIEHHUS K 3/I0POBBIO U HABBIKOB PaOOTHI
110 (POpMHUPOBAHUIO 3]I0POBOT0 00pa3a KU3HU.

3. Kparkoe coaep:kanue JUCHUTIINHBI

310poBbIii 00pa3 KNU3HU

Ocnoegovl 30K

310poBbIii  00pa3 JKM3HM Kak OuWoJoTMYecKass W couuanbHas mnpodiema. DopmupoBaHue

MOTHUBAIlUM K 3/0poBOMY o00pa3y >ku3HH. [loHsiTHe 310poBOro oOpasza KM3HHU, 30POBBS U

00J1e3HH.

B3aumooeiicmeue opzanuszma uenogeka u éHeutne cpeowl

dusnueckue, XHUMUYECKHE, OHMOJIOTHYECKHe, COLMAJbHbIE, TMCUXHYECKHE  (AKTOPHI.

Oxkpyxatomasi cpera u 3a0poBbe. HacnencrBenuwsie Oone3nu. Ilpodeccronanbupie 60J1€3HU.

[Tcuxomorust 3710poBbs. OCHOBHBIE TPUYMHBI TOTEPU  370POBbS, TPYIOCIOCOOHOCTH.

[TpodunakTruka HeMHPEKINOHHBIX U MH(EKIIMOHHBIX 3a00IeBaHHM.

Ilcuxonozus 300po6vsa

IlpueMsl ¥ MeTombl (uU3Mueckoro o3gopoBienns. Cuctema Kymepa, Amocosa. Mora.

3akanuBanue. llapagokcanbHas apixaTenpHas TMMHacTUKa 1o CTpenbHHMKOBOHM, 1o byreliko.

Maccax. /Ipixanue
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Imoyuonanvuasn chpepa uenosexka
[Tcuxuyeckoe 310pOBhE UEIOBEKAa. DMOIMOHANbHAA cepa yernoBeka. AKTUBHOCTh JTMYHOCTH.
Apnanranus. Crtpecc. ComumanbHoe 370poBbe. Coumonuzanus. CamoorieHka. ONTUMH3M U
neccumu3M. ['ymanHocts. Kondnukr. Orouentpusm. JlmunoctHoe u GopmaiibHOE OOILEHUE.
[Tpeononenue crpecca. Ilcuxonoruueckne MexaHU3Mbl 3aLUTHI OT CTPECCA.
Ocobenno epeonvle npugvluKU, ONACHbIE 0] 300P06bsA OMOENbHO20 Uel08eKA U 00ulecmea 6
uenom
[TpodunakTuka BpeAHbIX MpUBbIYEK. HapKoTHKH, anKorois U ynorpebdieHue radaka.
Ilumanue u 300pogve
OOMeH OeNKOB, )KHPOB, YIIEBOAOB, BOJbl. MuHepanbHbIli 00MeH. OOMeH BUTaMUHOB. J{uera u
3nopoBbe. DopMupoBaHue 370pOBOT0 00pas3a KM3HM: 37J0POBbE M KOHCTUTYIMSI YeNOBEKa,
npoOsieMbl NMUTaHUST U 370poBbe PanmonanpHOEe mNUTaHHe 3J0pPOBOE MUTAaHUE, MPOOIEMbI
IIUTaHUS U 3/10pPOBbE.
OcHogbl nnanuposanus cembu
CucreMa rocyapCTBEHHBIX MEPONPUITUNA MO IJIAHUPOBAHUIO ceMbU. COBpPEMEHHBIE METO/IbI
KOHTpauenuuu. bepemeHHOCTh. DakTOphl, CHOCOOCTBYIOUIME OIArONPHUITHOMY Pa3BUTHUIO
wiona. Hekotopbie cBemeHuss 00 OCHOBHBIX OCIIOKHEHHSX OEpeMEHHOCTH. AOOPT W ero
nocneactsus. [Ipodunakrtuka abopToB..
IloHATHS 0 HEOTI0KHBIX COCTOSTHUAX, IPUYUHBI U (PAKTOPBI UX BbI3HIBAKOIIHE
JlnarHocTvka W MpUEMbl OKa3aHUs MEPBOW MOMOIIU MPU HEOTIOXKHBIX cocTosHUAX Komriekc
CepACYHO-JIETOYHON peaHNMaIluH U TIOKAa3aHUs K €€ MIPOBEACHUI0, KpUTeprur 3PPEKTHBHOCTH.
4. Komnerennuu, popmMmupyembie B pe3yJbTaTe 0CBOCHUS I CUUIIIMHBI:
o CIIOCOOHOCTBIO HMCIOJIb30BaTh MPUEMBI MEPBOM MOMOILM, METOABI 3aIUUTHI B YCIOBUSX
4ype3BbrdaiiHbiX curyanuii (OK-9).
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUsI
B pe3ynbrare ocBO€HUS NUCHUIUIMHBI CTYACHT HOJI/KEeH:

3Hamy:

. BIIMSTHUE Cpe/ibl OOMTaHMsI Ha 3/10pOBbE YEJIOBEKA,;

o oTpeieNIeHue MOHATUH «310pPOBbE», «3A0POBBINA 00pa3 KUZHNY, KINIAHUPOBAHUE CEMbH»

. y4YEHHUE O 3710pOBOM 00pa3e :KU3HU

. B3aMMOJICIICTBME OpraHM3Ma YeJlOBeKa M BHEIIHEH cpelbl; 3a0ojeBaHMs, CBS3aHHbIE
¢ HeOJIarONpUsATHBIM BO3/I€HCTBHEM KIMMATHUYECKUX U COLMANIBHBIX (PAKTOPOB;

o OCOOEHHOCTH JKEHCKOTO M MYXKCKOTO OpraHu3Ma B pa3Hble€ BO3pPAacCTHBIE IEPHOJIBI;
3a00J1eBaHNUs, IEPEJAIOLINECS TTOJIOBBIM IYTEM U UX MPOPHIAKTUKY;

. 3HaYeHHE TUTHEHBI B 3J0POBOM 00pa3e JKU3HU;

. OCHOBBI MHMKPOOUOJIOTHH, HWH(PEKIMOHHOTO M  3MHJEMHOJIOIMYECKOrO IPOILECCOB,
MMMYHHTETA, CIIOCOOBI 3allIUThI OT MaTOT€HHBIX MUKPOOPTaHU3MOB;

o 0COOEHHOCTH OKa3aHHs MEPBOM MOMOIIM U MPOBEAECHUS PEAHMMALMOHHBIX MEPONPHUATHH
IIOCTPAJaBIINM B Pa3JIMYHBIX CUTYyalUsIX;

ymembp:

o 000CHOBATH POJIb U 3HAYCHHUE PALMOHAIBHOTO MUTAHUS;

. PacKpBIBATh POJIb 3aKAJTUBAHUS, 3aHATUN (PU3NUECKON KyJIbTypOl Ha 3/10pOBbE;

. JIaThb OIPEEICHUE IOHATUIO «IICUXMUYECKOE, COLIMAIIBHOE 310POBBEY;

. PaCKpBITh 3HAYEHUE BPEAHBIX IIPUBBIUEK, ONTACHBIX JJIS 310POBbS;

. XapaKTepU30BaTh OCHOBHBIC BUbI KOHTPALECIITUBOB;

. M0JIb30BaThCs OapbepHON, XUMUYECKOM, TOPMOHATILHOW KOHTpaLleUeH;

enaoemsn:
o HaBbIKaMU MPOGUITAKTHKY 3a007eBaHUi 1 popMHupoBaHUS 370pOBOr0 00pa3a KU3HHU;
o HABBIKAMU OKa3aHUS MEePBO MEIUIIMHCKOMN MTOMOIIIH.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

2 3a4eTHBIC eAUHUIIBI (72 Jaca).
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7. ®opMa KOHTPOJIA:
[TpomexxyTounast arrectamus — 3a4et (1 cem.).

BBenenue B Kypc o0mieii xumun

1. MecTo nucuuIuIinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpamMMbl

JuctummHa «BBeneHue B Kypc 0o0IIell XUMUW» BXOJHUT B BApUATUBHYIO 4acTh Onoka b1
«/lucummmHabl 1 MOTyNIH» Kak obs3aTenbHas auciuiuinHa b1.B.OJ1.10.

2. llenn ocBOeHMS IMCHUIIIMHBI:

o 3aKpeIuieHNe TeOPETUYECKUX 3HAaHUM, IOJIYYEHHBIX B Kypce XMMHUHU 00111e00pa30BaTeIbHOM
IIKOJIBI;

o o0o0I1ieHne U cucreMaTu3alys 3HAHUM CTYACHTOB IO XUMHM U NPUOOPETECHHE HMHU
HEO0X0MMOr0 MMHHMYyMa XUMHUYECKUX 3HAaHMH JUIsl YCBOGHMs MaTepHuana OCHOBHBIX
XUMHUYECKHUX JAUCIUILIUH 110 yueOHoMY 1uiany Hampasierus 04.03.01 Xumus — «BBenenue
B Qusnyeckyro xumuio» u «Heopranmueckas Xumus»;

o dbopMHpOBaHHE Y CTYACHTOB NPEICTABICHHS OO0 OCHOBHBIX METOAMKAX MW crocobax
pelIeHNs HeCTaHIapTHBIX PACUETHBIX 3ajau.

3. Kpartkoe coaep:xanue TUCHUILIHHBI

OCHOBHBIC TIOHATHS M 3aKOHBI XMMHH. ATOM, MOJEKyla. XUMHYecKass (opmylia BelecTBa

SMIMpHUYECKasi, MOJIeKyJsipHas, rpaduueckas). IloHsTHe «MOIb», «MOJSpHAs Maccay,

«OTHOCUTEJIbHAsI ATOMHAs U MOJIEKYJISIPHAsI Maccay

Knaccugukanus Heopranmdyeckux BemiectB. Ilpocteie U cioxHble BemectBa. OKCHIBL:

cosieo0pa3yolye U HecosieoOpa3yrolye, KUCIOTHbIE, OCHOBHbIE U aM(OTepHble. XUMUYECKHE

CBOWCTBA OKCUIOB. ['MAPOKCHIBI: KHUCIOTBI, OCHOBaHUS U aM(OTepHbIE TUAPOKCH]IBL.

XUMHUYECKUE CBOMCTBA KHUCIIOT, OCHOBaHUH, aM(OTepHBIX OKCHIOB. CONH: KHCIbIC, OCHOBHBIC,

cpenHue. XUMHUYECKHE CBOMCTBA conel.]'eHeTnyeckas CBA3b MEXKIYy KJIacCaMU HEOPTaHUYECKUX

COCIMHEHU.

Teopus crpoenuns atoMa. [lepuonudeckuil 3akoH u Ilepuoanueckas cucrema 3J€MEHTOB. ATOM

— cnoxHasg vactuna. IIpoToHbl, HEUTPOHBI, 31ekTpoHbl. M3o0Tombl. Ilepuoguueckuii 3akoH

u Ilepuonnueckas cucrema xumuueckux 31uemMeHToB J[.M.MenneneeBa. DIEKTPOHHOE CTPOCHHE

aroma. KBanroBele uncna. [Ipuanun [laynu. IIpasuio I'yaaa. [IpuHomn HanmeHbIIe 3HEPrun

KneukoBckoro. 3amoiHeHHe 3JIEKTPOHHBIX 000704eK aToMOB. OIleHKa CBOWCTB XMMHUYECKUX

AJIEMEHTOB C TOYKM 3PEHMsI CTPOEHMsI aTOMOB M MOJIOKEeHUA ux B llepmonmueckoil cucreme

AJIEMEHTOB.  DJIEKTPOOTPHULIATEIBHOCTh, DJHEPIUs HOHM3ALUH, CPOJACTBO K DJIEKTPOHY.

MeTanau4HOCTh 1 HEMETAJNTMYHOCTb.

XVMHYECKasi CBsI3b, CTPOEHUE BeLIECTBA. THIbI XUMHYECKOM CBsi3u. KoBajeHTHas CBS3b:

NoJIsipHasi U HemoJsipHas. MexaHu3M 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIN U JOHOPHO-

akuentopHbeii. MoHHasg cBsA3b. Metannuueckas cBs3b. BonoponHas cBA3b. G- U T- CBS3b.

Kpatusie cBs3u. ['uOpuamszaumst cBszeil. ['eomerpuueckas ¢opma Mosekyn. Teopus

AIIEKTPOJINTUYECKON JUCCOLUALMHU. DIEKTPOJIUTEI U HEANEKTPOJIUTEL. MOJIEKYIISIPHBIE U HIOHHBIE

YpaBHEHHUS XUMHUECKUX PEaKIIUi.

OKHCIUTENBHO-BOCCTAaHOBUTENBHBIE peakuuu. lloHatne «crenenp okucieHus». llocrosHHas

U TEepeMeHHasl CTENeHb OKHcIeHUs. OKHCIUTENN M BOCCTAHOBUTENIU. THIBI OKHCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX peaxkuui: MEXXMOJIEKYJISIPHBIE, BHYTPUMOJIEKYJISIPHBIE,

mucnponopiuonrpoBanus. CrnocoObl  pacCcTaHOBKM  KOA(P(GUIMEHTOB B  OKHCIUTENIBHO-

BOCCTAHOBUTENIBHBIX PEAKIMIX: METOJl 3JEKTPOHHOro OajlaHca, METOJI MOHHO-3JIEKTPOHHOIO

Oamanca (Meron nmomypeakiuii) [loBeaeHne okucuTeneir 1 BOCCTAHOBUTENEH B pa3HBIX CpeIax.
4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI

. CIIOCOOHOCTh HCITOJIb30BaTh MOJIyYE€HHBIE  3HAHUSA TEOPETUUECKHUX OCHOB
(GyHIaMEHTATBHBIX Pa3/Ie/OB XUMHHU TIPH PELICHUH MpodeccroHanbHbIX 3amad (OITK-1).

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
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B PEIYIBTATE OCBOCHUA TUCHUILUIMHEI CTYACHT AOJKEH:

3HAMb:

o OCHOBHBIC TCOPCTUUCCKHUEC ITOJIOKCHUA U ITIOHATUSA O6H.[eﬁ XUMHUU,

o CYIIHOCTh XMMHYECKMX B3aUMOJICHCTBUH MEXKAY HEOPraHWYCCKHMMHU BEIIECTBAMH,
3aKOHOMEPHOCTH TPOTEKAHUSI XUMUYECKUX PEaKIIHIA;

o TFCHETHYECKYIO CBSI3b MEX/1y KJIACCAMU HEOPTaHHMUECKUX COCTMHCHUM;

ymembp:

. MIPUMEHSATHh OCHOBHBIC MOJIOKCHUSI M TIOHATHS OOIIeH XUMUU;

. YCTaHABJIMBATh TPUYUHHO-CIICJICTBEHHBIC CBS3W MEXAY CTPOCHHEM BEIIECTBA M €ro
CBOMCTBaMH;

° pacKpbIBaTh OCHOBHBIE XHUMHUYECKHE 3aKOHBI W TMOJOXKEHUS C TOUYKH 3pPEHUS TEOPUHU
CTPOCHHUSI BEIIECTBA, ATOMHO-MOJIEKYJSIPHOTO YY€HHUS, TEOPUH DJIEKTPOJIUTUUYECKOU

JIIMCCOLINALINH;

° MPUMEHITh (OPMYJBI TPU BBIYUCICHUH OCHOBHBIX XUMHUYECKHUX BEJIMYWH, pEIIaTh
OCHOBHEBIE THIIBI 3a/a4;

e1a0ems:

o HABBIKAMHU OIIMCaHUS CBOMCTB BEIECTB HAa OCHOBE 3aKOHOMEPHOCTEW, BBITEKAIOIIHUX
u3 [lepnoauueckoro 3akoHa u Ilepnoanueckoil cUCTEMBI 3JIEMEHTOB;

o METOJIMKON pELIEHUS] XMMHUYECKUX PAaCUYETHBIX 3a/ad C IOMOIIBI0 HU3BECTHBIX (OpMYI
Y YpaBHEHUM;

o METOJIMKOMN PELICHUS HECTAaHAAPTHBIX XUMUYECKUX PACUETHBIX 3aad.
6. O01mast TPyA0eMKOCTh JUCIHUIJIMHBI:
3 3aueTrHble eauHULBI (108 yacos).
7. ®opmMa KOHTPOJIA:
[Tpomexxyrounas arrecranus — 3a4er (1, 2 cem.).

XuMusi KOOPAUHAIMOHHBIX COeTHHEeHUIt

1. MecTo aucuMIIuHbl (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NIPOrpaMMbl
Juciummza «XUMHsT KOOPAMHALMOHHBIX COEIUHEHMI» BXOIUT B BapUAaTUBHYK 4acTb
osoka b1 «JluctuminHel 1 MOAYIU» Kak oOsi3arenbHas nucuurminaa b1.B.OJI.11.
2. llenb ocBOCHUSI AMCUMUIIIMHBI:
. (dbopMUpOBaHHE Yy CTYIEHTOB TMPEACTABIEHUH O KOOPAMHAILIMOHHBIX COEJAMHEHUSX,
COBPEMEHHBIX TEOPHUSIX MX CTPOCHHS, CTEPEOXUMHHU, PEAKIMOHHOW CHOCOOHOCTH
Y TIOBEJICHUU B PacTBOPE.
3. Kparkoe coaep:kanue JUCHUTIIUHBI

BBenenne

Tpu »Tanma cTaHOBJIEHUS KOOPAMHAIIMOHHOW XUMHUU. OCHOBHBIC TOHATHUS M OMPEIETICHUSI.
Howmenkmarypa KOOPAMHALMOHHBIX COCJIMHECHUM. Knaccudukanus u n3omMepus
KOOPAWUHAIIMOHHBIX COCIMHEHMH. Pannmne TEOpHUU KOOPJIMHALIMOHHOMN XUMMU.

Koopaunanuonnas teopust Bepuepa.

CTpoeHue KOMIJIEKCHBIX COeIUHEeHUH

CrpoeHre KOMIUIEKCHBIX COEIMHEHMM C MO3MLUN METOJa BAJIECHTHBIX cBs3ell. HuzkocnuHoBbIe
U BBICOKOCIIMHOBBIE KOMIUIEKCH. [ uOpuauzamus opOuTaneil IEeHTpalIbHOIO aroMa IpHu
00pa30BaHUM OKTAdJIPUUYECKHX, TETPASAPUUYECKUX M KBAJPATHBIX KOMIUIEKCOB. OCHOBHBIE
nosiockeHuss teopun kpucrammmdeckoro mois (TKII). daktopsl, Biausiomme Ha BEIUYHUHY
pacIIeIuieHHs B KPUCTATTNIECKOM 1ot (A). 3aBUCHUMOCTh SHEPTUH ClIapHBaHUs 21eKTPoHOB (P)
OT D3JIEKTPOHHOTO CTPOEHMSI LIEHTPAIBHOTO aToMa (MOHA). BiusHuE COOTHOLIEHUS BEIMYUH
P u A Ha BepoOSTHOCTb peajM3allud HHU3KO- WIM BBICOKOCIIMHOBOTO COCTOSHUS. Y CIIOBHS
nposieieHus: dddekra SAna-Temnepa. Mcnonb3oBanume TKII nns oObsicHeHHS MarHUTHBIX
U CIEKTPaJbHBIX CBONCTB KOMIUIEKCOB. CHEKTPOXUMHYECKUH PpsAJ JINTAHAOB. OHEPrus
cTabUIN3aluU KPUCTAIUIMYECKUM TI0JIEM U €€ BIMSHUE Ha CBOMCTBA KOMIUIEKCHBIX COEAMHEHUN.

KommnekcoobpazoBanue ¢ nozutuii Teopun nosst aurannos (TILJT). CpaBHeHHEe BO3MOXKHOCTEH
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METOJIa BAJEHTHBIX CBS3€H, TEOPUU KPUCTAUIMYECKOTO IOJS M TEOPHM IO JINTAHIOB
B ONIMCAHUN CTPOCHHUSI KOMIUIEKCHBIX COEAMHEHUM.
YCcT0iunBOCTh KOOPAMHALMOHHBIX COCAUHEHU
KommiekcoobpazoBanue B pactBopax. TepmonnHamudeckasi, peaibHasi U YCIOBHAs KOHCTaHTBI
yCcTONYMBOCTH. DAKTOPBI, ONPEAEISIONINE YCTOMYMBOCTh KOMILIEKCOB. Koppensuus CBONCTB
KOMIUIEKCO0OpazoBaTesi M JIMraHAa C yCTOMYMBOCTBIO KOMILIEKCOB. OmpeeneHne KOHCTaHT
ycroiunBocTu. ['paduueckne mMeToipl, OCHOBaHHBIE HA NMPUMEHEHWU (YHKIHH O0Opa30BaHUS
Y 3aKOMIUIEKCOBAaHHOCTH. DKCIIEPUMEHTAIbHbIE METObI ONPEIEICHUS KOHCTAHT YCTOMUYNBOCTH
(CTIEKTPOCKOMMYECKUE, IECKTPOXUMHYECKHE, XpOMaTorpadudecKue, SKCTPAKIIMOHHBIE W Jp.).
WNHuTtepnperanus JaHHBIX 10 KOHCTAHTAM YCTOMYHMBOCTH.
PeakunonHasi cnoco0HOCTHh KOOPIAMHANMOHHBIX COeIMHEHU I
[TonsiTe 0 peakMOHHOW CIIOCOOHOCTH KOOPAMHALMOHHBIX coequHeHui. Teopus B3auMMHOTO
BIIUSIHUA. TeopHsi KUCIOTHO-OCHOBHBIX IIPEBPAICHUN KOOPAMHALMOHHBIX COEAWHEHHIA.
Peakuuu 3amemienust nurapaoB. Kiaccudukanus KOMIUIEKCOB MO MEXaHHU3MY 3aMEIEHUS.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMKM KOMIUIEKCOB. Kraccuukaius OKUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peakiinii. BHemHe- u BHyTpuchepHblii MEXaHU3MBI, UX OTian4ue. BiusHue
pacTBOPUTENIEH HA CKOPOCTh XMMHUYECKUX PEaKIUil. [ 'eTeporeHHple peakiuu.
Metoan4yeckue 0COOEHHOCTH MCCIETOBAHUS KOOPAMHANMOHHBIX COeIMHEeHUIl
O6mue 3ameyanus. [Ipobnembl WACHTHPUKAIMM W aHAIM3a. YCTAHOBJICHHE XHUMHYCCKON
WHJUBU1yaJIbHOCTH KOMILIEKCOB.
UccnenoBanne KOMILIEKCOB B pacTtBopax. OrmpeneneHHe COCTaBa KOMIUIEKCHBIX YaCTHIL
B pacTBope. Onpenenenue CTEXMOMETPUUYECKOTO COOTHOILIEHUS KOMIIOHEHTOB
pH JTOMHHHPOBAHWH OJHOW KOMIUIEKCHOH dacTuilbl. CTyleHYaToe KOMILICKCOOOpa3OBaHMUE.
MeTonpl onpeaeneHuss HOHHBIX (HOpPM KOMIUIEKCOOOpa30BaTeNs U JTUTAH[A, BXOIAILIUX B COCTaB
KOMIUIEKCA. JKCHEPUMEHTAIbHBIE METOJbl  ONPEJCICHUS PABHOBECHBIX KOHIICHTPALUN
KOMIUIEKCOOOpa3oBaTensi, JIMTaH/Ia, KOMIUIEKCHOW  4YacTHIbl. 3aBUCHUMOCTh  (DYHKIUU
oOpa3oBaHus, (YHKIMU 3aKOMIUIGKCOBAHHOCTH M CTeNeHW oOpa3oBaHWS  KOMIDICKCA
OT PAaBHOBECHBIX KOHLEHTPALM M YCTOWYMBOCTU KOMIUJIEKCOB. MeETOJ COOTBETCTBEHHBIX
pacTBOPOB M METOJ KOHKYPUPYIOIINX PEAKIIHA.
N3yuenue TBepABIX KOMIUIEKCOB. METOAbI ONpeneneHuss COCTOSIHASL OKUCIIEHUSI LEHTPAJIbHOIO
noHa. Pusznueckue MeTOAbl (MArHETOXUMHS, OJJICKTPOHHBIM TMapaMarHUTHBIA PE30HAHC,
MeccOayIpOBCKasi  CIIEKTPOCKOMHMsSI, DJIEKTPOHHAS CHEKTPOCKOIHUS, PEHTTEHOAIEKTPOHHAs
CIIEKTPOCKOIIHUS, PEHTTCHOCTPYKTYPHBIN aHalIn3, KoJieOaTeabHask CIEKTPOCKOIIHS).
IIpumeHeHne KOOPAMHALMOHHBIX COeIMHEHNH
[IpumeHeHrne KOOPAWHAIMOHHBIX COCIWHEHUN B aHAIUTUYECKOW XUMHH. OCHOBHBIE KPUTEPUU
BBIOOpA peakIy KOMILIEKCOOOpa30BaHUs Uil aHAIUTUYECKOTO MpuMeHeHus. Mcnonp3oBaHue
KOMIUIEKCHBIX ~ COCIMHEHHM 11  WIASHTU(UKAIUU,  ONpENEeNCHHs,  MaCKUPOBAHUS,
KOHIIEHTPUPOBAHUSA U Pa3AeTCHUS BEIIECTB XUMHUUECKUMU U HU3NUECKUMU MeTogamMu. CriocoObl
YIYUYIICHUS METPOJOTHYECKUX XAPAKTEPUCTUK METOJOB OIPENEICHHS, KOHIEHTPUPOBAHMS
U PA3JEIEHUs: YYBCTBUTEIBHOCTH, CEJIEKTUBHOCTH, IMPABWIBHOCTH M BOCIPOU3BOIUMOCTH.
[IpuMeHeHrne KOOPAMHAIIMOHHBIX COCAWHEHWUW JUIsl TIOMYyYEeHUS W pa3leleHus OJM3KHUX
M0 CBOWCTBaM peAKUX MeTayioB. KoopAuHAIMOHHBIE COEMHEHUSI B OPraHUYECKOM CHHTE3€
W KaTaJUTHYECKUX peakiuuax. KoopIHHAIMOHHBIE COEAUHEHUS B IKUBBIX OpraHU3Max.
KoopauHaiyioHHble COEIMHEHHS] B HOBBIX TEXHOJOTUSX.

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

o CIOCOOHOCTh ~ HCHOJB30BAaTh  IOJyYEHHBbIE  3HAHUSA  TEOPETHMYECKHMX  OCHOB
(GyHIaMEHTATBHBIX Pa3/Ie]IOB XUMHHU TIPH PeLIeHUH podeccuoHanbHbIxX 3aaad (OI1K-1);
o BJIQJICHHE HAaBBIKAMU XHMMHUYECKOTO JKCIIEPUMEHTa, OCHOBHBIMH CHHTETHYECKHUMHU

U AHAIMTUYECKUMH METOJAaMHU TIOJYYEHHMS M HCCIEJOBAaHUSA XUMHUYECKHX BEIIECTB
u peaximii (OI1K-2);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XumMudeckux noustuii (ITK-3).
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5. IlnanupyemMsble pe3yJbTaThl 00y4eHHUs
B pesynbpraTe 0CBOCHMS IUCHUIUIMHBI CTYACHT JOJIKEeH

3Hamb:

OCHOBHBIE ITOJIOKEHUs Teopuu BepHepa;

TUIIbI, HOMCHKJIATYPY U BUJbI U3OMCPUU KOOPANHAIIUMOHHBIX COGHHHGHHﬁ;

CYIIHOCTb, BO3MOKHOCTU H OIrpaHUYCHUA MCTOAA BaJICHTHBIX CBHSCﬁ, TGOpI/Iﬁ
KPUCTANIMYCCKOI'O IOJIA WU MOJIA JIMI'aHAOB IJId OIMCAaHHA CTPOCHHA KOOPAMHAIMOHHBIX
COEMHEHUHN U OOBSICHEHUS UX CBOWCTB;

CBsI3b MEXJY IIOJI0KEHHUEM 3leMeHTa B llepuonuueckon cucreme JI.1. Menneneesa u ero
CIIOCOOHOCTBIO K KOMILIIEKCOOOpa30BaHMUIo;

ycl0BHs 00pa30BaHus U pa3pylIeHHs] KOMIUIEKCOB B paCTBOPAX;

BU/Ibl OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX IIPEBPAILEHUN KOOPAUHALMOHHBIX COCTMHEHUN;
OCHOBHBIE IIPUHIIUIIBL, JIEXKAIINE B OCHOBE CUHTE3a KOMIUIEKCHBIX COCINHEHUM;
(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IG MCTOJbI ONPCACICHUA COCTaBa H yCTOfI‘-IHBOCTH KOMIIJIEKCHBIX
COCIMHECHU;

ymembp:

YCTaHABIIMBATh KOOPJAMHAIMOHHBIE (DOPMYJIBI Ha OCHOBE PE3YJIbTATOB PEaKIUii OOMEHa
nu I/I3M€p€HI/I$I BJICKTPOHpOBOI[HOCTI/I;

C TO3WLHU TEOPHH KPUCTALIUYCCKOTO IOJISI M TOJS JIMTaHIOB OOBSCHATh MarHUTHBIC
M ONTHYECKHE CBOMCTBA KOMIUICKCHBIX COCIMHEHUIM;

COCTABJIITh MAaTEMAaTHUYCCKUC BI)Ipa)KeHI/ISI CTynquaTBIX 158 O6HII/IX KOHCTAHT yCTOﬁQHBOCTH
(koHCTAaHT  O0pa3oBaHUsI)  KOMIUIEKCA,  pACCUUTHIBATH  KOHIEHTPAIIMM  HMOHOB
KOMIUIEKCO0Opa30BaTes U JIUTaHIOB UCXO/S U3 KOHCTAHT YCTOMYHUBOCTH;

COCTaBJISAATH ypaBHCHI/IFI HpOTOJII/ITI/I‘-IGCKI/IX paBHOBGCHfI; Ha OCHOBC KHCJIOTHBIX CBOI7ICTB
JIETIaTh BBIBOJBI O XapaKTepe CBA3EH METaJlI — JINTAH,

Npe/CcKa3blBaTh BIMUSHUE MPUPOLl JIMTAHAOB Ha OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
CBOMCTBA KOMITJIEKCA;

BBIOMpATh MYTH CUHTE3a COSIMHEHUH 3aJaHHOTO COCTaBa;

UCIOJIb30BaTh (DM3UKO-XUMHUYECKHE METOJbI IJIs OMpeAeNeHUs] COCTaBa M YCTOMYUBOCTH
KOMILIEKCOB;

eénaoems:

uHpopManed 0 COBPEMEHHOM COCTOSIHUM XUMHUU M TEXHOJIOTUH KOOPAMHAIIMOHHBIX
CO€IUHEHMI;;

MPUHIMIIAMA ~ TIOJy4eHUS HOBBIX KOOPJWHAIMOHHBIX COCIUHEHWH C 3aJaHHBIMU
CBOMCTBAMH;

XUMHUYECKUMH U (PU3UKO-XUMHUUYECKUMHU METOJAMH YCTAHOBJICHHSI COCTOSIHUS OKHCIICHUS
[EHTPaJIHLHOTO aTOMa;

METOJaMH MCCIIEIOBAHUS MOJIEKYIISIPHOU CTPYKTYPhI KOOPIUHAIIMOHHBIX COSTMHEHUH.

6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:

3 3auetHble eauHULBI (108 yacos).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHast aTTecTanus — 3k3ameH (8 cem.).

XuMus NPUPOIAHBIX COETUHEHUM

1. MecTo tucuMnJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/JbHOH NPOrpaMMbl
Hucnunnuna « XuMUs MPUPOTHBIX COSTUHEHHI BXOJUT B BApHATHUBHYIO YacTh Ojoka bl

«luctumuiMHbl 1 MOAYIM» Kak obOsi3aTenbHas quctuminia b1.B.OJ1.12.

2. Heab 0CBOEHMS AMCIMIIJIMHBI:

03HAKOMJICHHE CTYJIEHTOB CO CTPOCHHEM, CBOMCTBAMH M CIOCOOAMH CHHTE3a OCHOBHBIX
KJIACCOB TIPUPOJIHBIX OPTAaHMYECKUX COCIWHEHUU, (opMUpOBaHHE MPEACTABICHUA O
B3aMMOCBSI3M CTPOCHUS MOJIEKYIT C UX OMOJIOTUYECKUMU (QYHKITUSMHU.
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3. KpaTkoe coaepkanue Q1 CHUNIIHHBI
IIpocreiimme 0MPYHKIIMOHAJIbHbIE IPUPOAHBbIE COeIMHEHMSI
OcHOBHBIE 33J]aud XMMHUHU TPUPOAHBIX coeauHeHui. Knaccupukanus u cucremaruzanus
IIPUPOJHBIX COEOUHEHUM. MeToqoI0rusd XUMHUN IPUPOIHBIX COCOUHEHUH. | MIPOKCHKHUCIIOTHI:
CTPOEHHE, CBOKCTBA, IPEACTAaBUTEIIH.
JInnuabl: ;KUPHBbIE KHCJI0THI M X IPOM3BOJIHBIE
XKupHble KUCIOTBI. XMMHUYECKHE CBOWCTBA XKUPHBIX KHCIOT. MeTaOOIMTHI KUPHBIX KHUCIOT.
Auerorenunsl. KapOonuknuueckue OKCHIMNMHBL. Jlumuabl, KiaccuuKanus —JIUIHJIOB.
buonoruueckas poib iunuaos. HezaMeHnMble ¥ 3aMEHHUMBIE JKUPHBIE KUCIOTHI.
HN3onpenouanl
Tepniensl, TepneHouasl. CTpoeHUE U CBOWCTBA MOHOTEPIEHOB. BULIMKINYECKHE MOHOTEPIIEHBI.
brocuHTe3 W30IPEHOMIOB. l'€MUTEPIIEHBI, MOHOTEPIEHBI, AUUKINYECKHME MOHOTEPIICHBI.
buocuntes wuzonpeHouoB. M3ompeHOMIbpl: OT  CECKBUTEPIEHOB O  IOJIUTEPIIECHOB.
CeckBuTeprieHbl. XUMHUYECKHME CBOWCTBA CECKBUTEpHEHOB. Jluteprnensl. TpureprneHou bl
u crepouibl. KapoTuHouas!.
PDeHoJbHbIE COeTUHEHUS
®eHosbl U (PEHOTOKUCIOTEL. ApOMaTHYECKUE KapOOHOBBIE KHCIOTHI. XHUMHUYECKHE CBOWMCTBA
¢denonoB u ¢enonokucnor. Ilupansl. XuHOHBL. OCHOBHBIE 3Talbl OMOCHHTE3a (PEHOJIBHBIX
COCIMHEHU.
AJikasiouabl 1 NoppupuHbI
[Tonsatne 00 amkanompax u HMX Kiaccupukanws. VICTHHHBIE ankalouasl (MHUPPOIHINHOBEIC,
NUIEPUIUHOBBIE, NHUPUIAVHOBBIE, INHUPPOIU3UAUHOBBIE, XUHOJIM3UIVHOBBIE, XWUHOJIWHOBBIE,
M30XMHOJIMHOBBIE, MHJIOJIbHBIE, IIYPUHOBbIE, NOJUIETHAHbIE ankaiouabl). lIpoToankanoumsl.
Ankanouspl. XUMHUYECKHME CBOWCTBA M HEXMMHUYECKHME MOJU(PHUKALMU  aJIKAJIOMJIOB.
AMWHOKHCIIOTHI U OMOCHHTE3 AJIKATONI0B. [lophupuHEL.
BuramuHbl 1 KO(pepMEHTBI
OO0mast xapakTeprcTuka BUTaMHHOB. Kimaccudukanusi BATAMUHOB. XapaKTepUCTUKA BUTAMHHOB
A, C, rpynnsl B, E, JI. buonornueckast ponab BUTaMuHOB. Burtamunbsi-kodepmenTtsl (ATO,
yOUXUHOHBI, IJIACTOXUHOHBI, JUMoeBas KHCIIOTA, LUTUKOJIVH, KoOaMH/IuH,
nuppoponoxuHonuuaxuod, HAJl, HAJI®, kodepmenT A). OOmas xapakTepUCTHKAa METaJlIo-
KOPH3UMOB, CTPOEHHE, COCTaB. XapaKTePUCTHKA METAJIJIO-KOSH3UMOB HAa OCHOBE IIMHKA, MEJH,
xKelne3a, X OMOJIOTHYECKas poib.
AHTHOMOTH KM
B3anMoOTHOIIEHNS MUKPOOPTaHU3MOB B €CTECTBEHHBIX ycloBHsX. [IoHATHE 00 aHTHOMOTHKAX.
Enununer  Omosmornueckoil akTUBHOCTH  aHTHOWOTUKOB. Kiaccudukanuss aHTHOMOTHKOB
no OHOJOrMYECKOMY TPOMCXOXJIEHHIO, [0 MEXaHU3My OHOJOruyeckoro JeicTBus,
0 XMMHYECKOMY CTPOCHMIO. XapaKTepUCTHKA AaHTUOMOTUKOB: TETPallCHOBblE aHTHOMOTHKHU
(TeTpalMK/IMHBI, AHTPALUUKIMHBI), AMHHOIJMKO3MJHBIE W  MENTUIHbIE AHTHUOMOTHUKH.
O6pa3oBaHre aHTUOMOTUKOB B TMPHUPOJIE, MX OHOJOTHYECKass poJib. 3HAUYCHHE AHTUOMOTHKOB
B OKU3HEICATEIBHOCTH OpPraHU3MOB, WX HIpoayuupyroumme. [IpuHIMOBI HOMEHKIATYpbI
aHTUOMOTHKOB. [IpMeHeHne aHTHOMOTHKOB B CEIHLCKOM XO3SWCTBE, MUIIEBOW W KOHCEPBHOMU
OpOMBIIIIEHHOCTH. COBpeMeHHbIE MpOoOJeMBbl HCIOIb30BaHUA AHTUOMOTHUKOB, WX BIMSHUSA
Ha OpPTraHu3M YeJIOBEeKa.
PasHble rpynnbl NPpUPOAHBIX COeIMHEHHI
OO0mias xapakTepucTHKa MPHUPOJHBIX KYMYJIEHOB, alleTWJIeHOB. PacnpocTtpaHeHue B HpUpPOJIE,
O6uonornyeckas poib. [IpuHuumnel knaccuduxanuu. ITytm O6muocunresa. Ilonmapups, obmas
XapaKTepUCTHKA, UCTOPUS OTKPBHITUA U HU3ydeHHs nonud¢pupoB. CTpyKTypHbIE OCOOEHHOCTH,
6uonornyeckas poib. O6pazoBaHue MOJUIPHUPOB B )KUBBIX OpraHU3Max. JIEeMEHTOPTaHUYECKUe
COEMHEHUS, UX o0Omas xapakTepucTuka. [IpupogHble rajaoreHOpraHu4ecKhe COeIuHEHUs,
cepocoepIKalue COEJIMHEHUS. Opranu3MbI-IPOAYLIEHTHI raJIOr€HOPraHNYECKUX
U cepocojepkamux — coequHeHH. OOmas  XapakTepuCTUKa  NPUPOIHBIX  aMUJOB.
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Pacnpoctpanenue B mpupoze, Ouonoruueckas poiib. OCOOCHHOCTH COCTaBa W CTPOCHHS.
bruocuHTe3 aMHI0B B KIIETKE.
4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHBI:

o CIIOCOOHOCTh  MCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCLMILINH
B npoeccuonanbHoi aestenproct (OIIK-3);
. BJIaJICHHE CUCTEMOM (DyHIaMEHTaIbHBIX XUMUu4ecKux moustuii (ITK-3).

5. Ilnanupyemble pe3yJbTaThl 00y4YeHH st
B PE3YyIbTaTC OCBOCHUA AUCHUIUIMHBI CTYACHT HOJIZKCH

3HaAMb:

o OCHOBHBIE KJIaCChI IIPUPOIHBIX OpraHUYECKHUX COCIMHEHU, UX  poib
B ()yHKIIMOHMPOBAHUY KUBOW KIICTKH;

. COCTaB U CTPOCHHME OCHOBHBIX TUIIOB IIPUPOJHBIX OPraHUYECKUX COCIUHEHUM;

o COBPEMEHHOE COCTOSHUE HayKd B O0JIACTH NPUPOIHBIX COCAMHEHUH, MEepCHEeKTUBAX
pa3BUTHS METOJIOB UX CHHTE3a;
o o0acTu NPUMEHEHUSI IPUPOJHBIX COEIUHEHUHN B MEIULIMHE, CEIbCKOM XO341iCTBE U JIp.;
ymembw:
o UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MPU aHAIU3E U PEHICHUH MPAKTHYECKUX MpobiIem
B 00JIaCTU OpPraHUYECKON XUMUH;
o MIPOTHO3UPOBATh BO3MOXKHYIO OHOJOTHYECKYIO aKTHMBHOCTh TPUPOIHBIX COCIUHEHUN
HAa OCHOBE MX CTPOCHHS U (PU3UKO-XUMUUYECKIX CBOICTB;
. aHAJIM3UPOBATh HAYUYHYIO HH(pOpMaLKio, 00pabaThIBaTh SKCIIEPUMEHTANIbHbIE JAaHHBIE;
enademp:
o TEOPETUYECKUMHI OCHOBAMH XUMUU MPUPOTHBIX COSAMHEHU;
o TEOPETUYECKUMH  METOJIaMU  CTPYKTYPHO-(DYHKIIMOHAJILHOTO  aHaju3a M[PUPOIHBIX
COCJIMHEHM;
. HaBBIKaMH pa0OTHI CO CHEIUATIBLHOMN JIUTEPATypOil.
6. O01mast TPy10eMKOCTh JUCIHUNIMHBI:
3 3auetHbie enunuIbl (108 yacos).
7. ®opMa KOHTPOJIA:
[TpomesxyTouHas arTecTanus —sKk3aMeH (8 cem.).

CTpOCHI/Ie BelIeCrBa

1. MecTo tucuMnJIMHbI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/IbHOH NPOrpaMMbl
Huctunnuna «CTpoeHHe BEIIECTBa» BXOAUT B BapHaTHUBHYIO dacTh Oioka bl
«luctumnnuHbl 1 MOAYIM» Kak obOsi3aTenbHas quctumiria b1.B.OJ1.13.
2. leab ocBoeHUsI AMCUMIIIMHBI:
o OBJIAZICHUE TEOPETUYECKUMHU OCHOBAMH YUEHHsI O CTPOCHUH MOJIEKYIT,
o COBEpIIICHCTBOBAHNE TPEJCTABICHUH O XHMHUYECKOW CBA3M B IKUAKUX, aMOP(HBIX,
KPUCTAJIJIMYECKHUX BEIIECTBAX;
. CUCTEMAaTH3alMsl 3HAaHUN O INPUPOAE XMMHUECKOH CBA3M U BIMSHHUU €€ Ha CTPOEHHUE
MOJIEKYJI U KpUCTAJIIOB.
3. Kpartkoe cogep:xaHue TUCUMILIHHBI
Teopum crpoenus aroma. KBaHTOBO-MexaHH4ecKasi MO/ieJIb CTPOCHHS ATOMA
Teopun ctpoennsa aroma. KBantoBass mexanuka. Crektp aroma Bopopoga. CHekTpel APYrux
atomoB. Koncranta Punbepra. CramumonaprHoe ypaBHenue Ilpenunrepa st cBoOOJHOM
MoJiekynbl. KBaHTOBO-MexaHHuYecKass MOJENb CTPOEHHS aroMa. Teopuu CTpOeHHus aToma.
[Toctynatel bopa. Knaccuueckas mexanuka. KBanToBas mexanuka. CnekTp aroMa BOAOpOJa
u gapyrux artomoB. Koncranta Punbepra. CrammonapHoe ypaBHenue Ilpegmnrepa
Ui CBOOOAHOM Moiekyabsl. BonHoBas ¢ynkuus u ee Qusmueckuit cmbicn. KBaHTOBO-
MeXaHH4YecKas MOJIeJIb CTPOCHHUSI aToMa
Xumuyeckas cBsi3b. Du3nyecKne OCHOBbI YYCHHUSI 0 CTPOCHUH MOJIEKYJT

86



Xumnueckas cBs3b. Monekyna Bogopoaa mno I'edrnepy u JIoHDOHY. YCiIoBUS U MEXaHU3MBbI
0o0pa3oBaHUsl CBA3U. THUIBI XUMHUYECKOW CBSI3U. XapaKTEPUCTUKH XHUMHUUYECKOW CBSI3U
DJNeKTpOHHbIE, KoyiedaTenbHble M BpallaTelbHbIe  COCTOAHUSA.  YacTOTBI  OCHOBHBIX
KOJIe0aTEeIbHBIX [E€PEX0/J0B. DHEprus BpalllaTelIbHOIO JBUKEHHS JIBYXaTOMHBIX MOJIEKYII.
Hopmaneueie  xonmeGanusi  Mosekyn. BamentHele u  gedopManioHHBIE — KoJeOaHUS.
["apmoHuyeckuii ynpyruii OCUHILIATOP
DJlIeKTprYecKre 1 MATHUTHBIE CBOMCTBA BellecTB
Junone U SJIEKTPUYECKUH JUIOJIbHBIA MOMEHT. [lomspubie Monekyibl. [lonsipuzyemocthb
MOJIEKYJT (RJICKTPOHHAs, aTOMHasi, OpUEHTAI[MOHHAs). MarHuTHBIH MOMEHT. J[MamMarHuTHBIE U
napamMarauTHele BemlectBa. IlomsipHble  Mousiekynbl.JlunonsHeiii  MoMeHT. Ilonspusanus.
Pedpakumsi, aTomMHas u jaucriepcHoHHas mojspusanms. YpaBHenue Kiaysmyca-MocoTTH.
[TonsspuzyemocTs  MOJEKyn (PNIEKTpOHHAas, AaTOMHas, OpHUEHTAalMOHHas). MaruurtHas
BOCIPUHUMYMBOCTD JlMaMarHuTHbIE U IapaMarHUTHBIE BELLIECTBA.
Cuanbl Ban-1ep-Baasbca. Tunbl MesKMOJIEKYJIAPHBIX B3aMMO/1eiiCTBU A
MexmonexkynspHble  B3auMoaencTBUs. OCHOBHBIE  COCTaBISIIOLIME  MEKMOJIEKYJISIPHBIX
B3aMMOJICHCTBUI (OpUEHTAIMOHHOE, WHIYKIMOHHOE, aucrnepcuonHoe). Oddext Keezoma.
Oddexr [lebas nmnst momspHbIXx Mosiekyl. Ksanpymnoiab. MrHoBeHHBIH aumnoib. ekt
JlongoHa.
ChnexkTpajbHble JaHHBIE IBYXaTOMHBIX MOJIEKY.JI
OO6mass xapakTepucTuka crnekTpoB. CHeKTpbl CIyckaHUs W moriomeHus. HopmanbHbie
Kosiebanuss Mosiekyn. BanentHeie u aedopmarnmonnsie konebGanus. Paman-addext. Kpupas
MOTEHLIMAIBHON PHEPTUU JABYXATOMHBIX MOJeKyl. OOmias xapakTepucTiKka crnekTpoB. CHeKTphl
cnyckanust u nornouieHus. Ilomocarble n nuHeluaTsle crnekTpbl. HopmanbHble koneOaHus
MoJiekyn. Banentusle u nedopmannoHHbIe KoneOaHus.
KonnencupoBanHble cocTosiHNe BelllecTBa. TBepaoe u KuaK0e COCTOSTHUS
KoHeHcupoBaHHOE COCTOSIHUE BelllecTBa. TBEpAoOe U KUAKOE COCTOsIHUA. bivkHMI U nanbHui
nopsinok. CtpoeHue skuakocred. KBasu-kpucrtaimmyeckas CTPYKTypa >KHAKOCTH. AmopdHoe
cocrosgHue. CTpykTypHass Kiaccu(UKauusi KOHACHCUPOBAaHHBIX (a3. YHopsioueHHbIE
Y HEYNOPSAJ0UEHHBIE KOHACHCUPOBaHHbIE (a3bl.
Kpucraniuyeckoe cocTosiHue BemecTsa
Kpucrannnueckoe cocrosiHue BemecTBa. MOHOKPUCTAIIBI U MOJUKPUCTAIUIMYECKHUE BEIIECTBA.
W neanpHblil KpucTall. IEMEHThl cUMMeTpHuH. Kitaccel cuMMETprN, CUHTOHHH.
Me3oda3zbl
[Tonstue wme3odas. Metoasl u3ydeHUs UX CTPYKTYpbl. JKHIKHe KpUCTaibl (HEMaTHUKH,
CMEKTHUKH, X0oJecTepukn). [[pumMeHeHne )KuaKkux KpucTauioB.
IKCNEPHUMEHTAJbHbIC METObI ONIPEIeJCHUS CTPYKTYPbI MOJIEKY. U KPHCTAJIJIOB
O030p HSKCHEPUMEHTAIBHBIX METOJOB OINpEAENeHUs] CTPYKTYpbl MOJIEKYJI U KPHCTaJUIOB.
JudpakumuonHsle METO/IbI WCCIIEJOBAHMUS (peHtrenorpadus, 3JIeKTpoHOTrpadus,
HelTpoHorpadust). DnexkrpoHorpad. beictprie snexTponsl. Helitponorpadus. CpaBHUTENbHAS
XapaKTEepUCTHKA METOJOB

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

o CIOCOOHOCTBIO ~ HCIOJIb30BaTh  IOJIyYCHHbIE  3HAHHUA  TEOPETUYECKUX  OCHOB
(yHIaMEHTaTBHBIX Pa3/IeIOB XUMHH IIPH PELICHUH MpodeccuoHanbHbIX 3ana4d (OITK-1);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XuMudeckux moustuid (ITK-3).

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

3HaAmbv.:

L4 KJIACCUYECKYH0 TCOPHUIO XMMHYECCKOTO CTPOCHUS,

L OCHOBHBIC TCOPCTUUCCKHUEC MMOJIOKCHUA U ITOHATUA COBpeMeHHOfI MOACIIN CTPOCHHUA aToMa
M KBAaHTOBBIC COCTOSIHUS MOJICKYII,

L4 CTpPOCHME BEIIECTBA B KOHACHCUPOBAHHOM COCTOSIHHUH,
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° OCHOBHBIC MCTOABI OHNPCACICHUA CTPOCHUA MOJICKYJI U KpHUCTAJIOB (XI/IMI/I‘-ICCKI/IC
1 (pU3MvecKue);

ymemp:

° aJanTUpPOBaTh 3HAHUS M YMEHHUS, TIOJYYCHHBIE TIPH HM3YUYCHUH JUCIUTLIMHBI,
K PEIICHUIO0 KOHKPETHBIX 3aJ1a4, CBSI3aHHBIX C MPOGECCHOHATBHOM IeATeIbHOCTHIO;,

° peniath pacyeTHbIC 3a7a4H;

6/1a0embn:

° OCHOBHBIMH KaTETOPUSMH U MOHATUAMH YICOHON TUCITUTIIINHBI,

° TEOPETHUYCCKUMHU 3HAHHUSAMH O COBPEMEHHBIX METOJaX ONpPEACICHUS CTPYKTYPBI
COCTUHEHUN.

6. O01ast TPy10eMKOCTh JUCIHUIJINHBI:

2 3adyeTHble eauHuIel (72 yaca).

7. ®opMa KOHTPOJIA:

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

Kpucrannoxumus

1. MecTo nucuMIiaHbl (MOaYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucunmmna «KpHCTaIIoXuMHsD» BXOIUT B BApUATUBHYIO YacTh Onoka b1 «/lucuummmaer
U MOJyNu» Kak oOsi3arenbHas aucuuruinaa b1.B.OJ1.14.

2. llenu ocBOeHMS IMCHUIIIMHBI:

o OBJIAJICHUE TEOPETUUYECKHUMHU OCHOBAMHM KPUCTAJUIOXMMHH, IPUMEHEHUE JTHX 3HAHWUU
B HayyHOH M TPAKTUYECKOH JAeATeNbHOCTH Oyaylero croeuuanucra ¢ ydé€ToM
COBPEMEHHBIX JOCTI)KEHHH B 00JacTH  CTPYKTYPHOH HEOPraHMYEeCKOH XHMMUH,
KpHcTaorpaduu, MaTepuaioBeieHus], (PU3UKU TBEPOro Teja, MUHEPaJIOTUH;

. (GopMUpOBaHHE Yy CTYJEHTOB COBPEMEHHBIX IPEJCTABICHUN O B3aUMOCBSI3U COCTaBa,
CTPYKTYpbI, (PU3MKO-XMMUYECKUX M (HU3UUYECKUX CBOHCTB KpPUCTAJUIOB Ha OCHOBE
M3YYEHHUs 3aKOHOMEPHOCTEN UX aTOMHOT0, 3JIEKTPOHHOT'O CTPOEHUSI U XUMUYECKON CBA3H;

. (dbopMUpOBaHUE y CTYJEHTOB 3HAHWU MO OCHOBaM TEOPHUM aHAIM3a aTOMHOM CTPYKTYpBI
KPUCTAJIJIOB ¥ METOJIaM OINHUCAHUS KPUCTAIUIMUECKUX CTPYKTYD.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

Beenenue

[Tpenmer xpucramuoxumuu. Kpucrammorpapuss M KpHUCTaUIOXMMHS B MaTepHalOBEICHUU.

OcHOBHBIE 337]aul KpUcTaJUIOrpaduu U KpUCTANIOXUMHUM. McTopus pa3BUTHS KPUCTATNIOXUMHH.

CBsi3p ¢ ApyrMMH HayKaMH. 3HAa4€HHE MEXAMCUMIUIMHAPHON CBS3M Uil MOHUMAaHHS OCHOB

Kpuctaymoxumuu. CoBpeMEHHasi KpUCTAIOXUMUSA. AKTYalbHOCTh H3YYEHHs B3aUMOCBS3EN

COCTaB-CTPYKTYpPa-CBOMCTBO I pelIeHus: IpobiieM MaTepuanioBeCHUS.

OCHOBBI TCOPUM CUMMETPHH H KPUCTAJIOrpadun

Cummempun Kpucmaniuueckoil peuiemku

Y4enue o cummeTpuu. I'pynnel CHMMETPUM M CTPYKTYPHBIE KJIAcChl. DJIEMEHTHI M 3aKPBIThIE

ornepanuu cUMMeTpuu. TodeuHble Tpynmbl cuMMeTpuu, kateropuu. Cumponuka [lendmuca.

MartpuuHoe npencraBieHue rpyni. OTKpBITEIE ONEpaly U 3JIEMEHThl CUMMETpUU. BUHTOBOM

MTOBOPOT M OTPAKEHUE CO CKOJIb)KCHHEM. BUHTOBBIE OCH M IIJIOCKOCTH CKOJIB3SIIETO OTPaKEHMUS.

CoderaHuss 3JEMEHTOB CUMMETPUHM C TpaHCIALUAMU. B3auMoCBA3bp MEXIy 3IEeMEHTaMH

CUMMETpUHU (CUMMETPUYHOCTH). [IpocTpaHCcTBEHHBIE TPYNIIBI CAMMETPHUH.

Ocnoswt Kpucmannozpaguu. Ocnognbvle 3aKOHbL Kpucmaniozpapuu

Kpucrannuueckas crpykrypa. Tpancinsauuda. I'pynnsl Tpancnsuuil. Kpucrannndeckas pemierka,

6asuc. IlapamnmenorpaMMbl u mapamenenunensl mnoBTopsemMocTd. OcoOble  HarpaBlIeHUS

B pemietke. Kpucramnorpadguueckue cucreMbl KOOpAMHAT, MpaBuia BeiOopa. KoopauHaTHBIHM

kpect. IlapameTpbl pemeTrku. OnemeHTapHas sdyeiika, npoekius. CuHronus. CrnocoOsbl

pa3MelIeHNs] y3J10B B DJIEMEHTapHOU suelike. Tunel pemetok bpass. OCHOBHBIE CTPYKTYpHBIE

TUIBI KYOMUYeCKHUX penieTok. Yucno GopMyiabHBIX €IWHUI B 3JE€MEHTapHOU sueiike. MHIekch

Y3JI0B, Y3JIOBBIX PSIIOB U IJIOCKOCTEN. MEXKIIIIOCKOCTHBIE pAacCTOSAHUS. BbrIunciieHne napamMmeTpos
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DIIEMEHTApPHON sYeKu. 3aKOH TMOCTOSHCTBA YyrioB. [oHmomerpus. Crepeorpadpudeckue
npoekiuu KpucramwioB. Cerka Bynbda. 3akoH panuoOHATBLHOCTH OTHOIICHHWHA I1apaMeTpoOB.
CHUMBOJIBI TPaHEH.

OnucarejbHAsA KPUCTAIOXUMHSA

Knaccugukayuna u 3a0auu  onucamenvnoii  Kkpucmannoxumuu. Cmanoapmuszayus
CMPYKMYPHBIX OAHHBIX

Knaccudukanus u 3agaun onucatrenbHON KpucTaiumioxumuu. CTaHmapTu3anysi CTPYKTYPHBIX
naHHbix. OOo3HaueHue CTPYKTYpHbIX TumoB. Kiaccupukauus CTpyKTypHbIX Tpymi. Twumsl,
agtutunsl.  Kpucrtammoxumuueckue — gopmynsl  DakTopsl,  ONpPEAENSIONIME  CTPOCHUE
KPUCTAJUIMYECKUX CTPYKTYP.

Cucmemamuka Kpucmaniuieckux CmpyKkmyp

Koopaunanmss ~ aromoB.  OCHOBHBIE ~ TUIIBI ~ IPOCTPAHCTBEHHBIX  PEHIETOK.  3aKOH
kpuctamorpadpuyeckux mnpexaenoB E.C. demopoa. IlpuHIMNBI KpUCTAIOXUMUYECKON
KJaccupuKauuu Kpucrauimyeckux BemiectB. IlpaBmino Marnyca. OCHOBHBIE KaTeropuu
KPUCTALTOXUMHHU (MOP(OTPOTHS, TOTUTUIIHS, TOTUMOPPHU3M, H30MOPPHU3M, H3OTUITU3M )
Xumuueckue cea3u ¢ Kpucmainax

XUMHYECKUE CBS3M B KPUCTAJUIaXx: KOBAJICHTHbIE, HIOHHBIEC, METAJUIMUYECKHUE, BaHIEPBAAIbCOBBI.
KoopauHanioHHOE 4uciI0 M KOOPAMHALMOHHBIA MHOrorpaHHuk. [Ipasuno FOm-Posepu. I'omo-
U TeTepOJECMUYECKUE CTPYKTYpbl. THIBI TE€TEPOJECMHUYECKHX CTPYKTYP: OCTPOBHBIE,
LEMOYEYHbIE M JICHTOYHBIE, CIOMCThIE, KapkacHble. CHMBOJIMKA 3alUCU KOOPJIMHALMOHHBIX
CTpyKTyp U (pparmenroB. IlnorHeitmne maposeie ynakoBku (IIIIY). MoTuBbl ynakoBKH:
rexkcaroHanbHbii U KyOuwdeckuil. Ilyctorer B ITIHIY: Terpasapuueckue U OKTadAPUYECKHE.
Mmuorocnoitasie ITHIY. Cnoitnocts IMHIY. CnocoOsr 3anmucu ITIHIY. IllapoBbie Kiaaku
U MycToThl B HHUX. Kpucrammoxumudeckue paanychl, (PU3MUECKHI CMBICH, THIBI (MOHHBIE,
METAJUINYECKHe, KOBAJICHTHBIC, BaH-ICP-BAaIbCOBBI). TaONMHUIBI  KPUCTAITUIOXUMHYECKUX
paguycoB. Mzomopdusm u  mnomumopdusm. Ammorpornus. @Da3oBble  MpeBpalleHus
B KpPUCTAJUIMYECKUX cucTeMax. Pa3pl MEpEeMEHHOro cocraBa. TBepJple pPACTBOPHI, THUIIBL:
3aMeIlEeHus, BHEApeHus, BeluuTaHus. [lapameTpsl pemieTku TBepabIX pacTtBopos. IIpaBuio
Berappa. VYenosus IIPOSIBIICHUS nzomop¢usma. [Honutunus. N3oBaseHTHBIN
U TeTepOBAJICHTHBIN N30MOp(dH3M. 3aKOH TMaroHaabHbIX psoB depcMaHa.

CucremaTuyeckasi KpUCTaJLIOXUMUS

CrpyKTypsl pocThIX BemecTB. OO0I1as XapakTepucTUKa KPUCTAIUNIMYECKUX CTPYKTYp OMHApHBIX
coenuaeHuit. Ctpykrypsl AX, onucekiBaeMbie B TepmuHax [TIIY-TTHIK (aHnoHHBIE ynakoBKH
u kiagku). M3o0pakeHue CTPYKTyp C TOMOUIbIO MONM3ApoB. OOmas XapakTepuCcTUKa
TEPHAPHBIX KPUCTAIIMYECKUX CTPYKTYp. OOIIas XapakTepUCTUKAa MOJEKYJISPHBIX KPUCTAJUIIOB.
OCOOEHHOCTH OpraHMYeCcKUX KpHCTAIOB. Teopusi MIOTHOW YMAaKOBKM MoseKysl. OrnopHble
MEXMOJIEKYJIIpHbIE KOHTAaKThl. MonekynaspHoe KoopauHauumoHHoe uyucno. Koadduument
IUIOTHOCTHU YIIaKOBKHU MOJIEKYJIIPHBIX KPUCTAJLIOB.

DJIEKTPOHHAS] KPUCTAJIOXUMHUS

Crpykrypa mpocThix BemiecTB. CTpyKTypbl BemiecTB, NoguuHsrommxcs mnpasumry (8—N).
W3meHeHune xapakTepa CTpYKTypbl B rpynmnax [leprnoaudeckoil TaOiIMIIbI IEMEHTOB; CpaBHEHHE
CTPYKTYp, OTHOCSIIMXCS K pasHbIM rpymmnaMm (mpaBuiio 8—N). CoeauHeHHs ¢ HOpMaJbHOU
U TEPEMEHHOM  BAJIEHTHOCTHIO. O6miee  ypaBHEHHE  BaJE€HTHOCTH. CoenuHenus
C TETPadIPHUECKUMH CTPYKTypaMu (HOpMalbHbIE, Ae(PEeKTHbIE). YpaBHEHUE TETPadIpHUECKUX
CTPYKTYP.

Kaaccndukanmus CTpyKTyp CHIINKATOB

OcHoBHBIE O0COOEHHOCTH CTpoeHusi cuiaukaroB. Kiaccupukanus CTpyKTyp CHIIMKATOB.
W30BaneHTHBI W TeTepOBaJICHTHBIH HM30MOpP(GU3M B CHIIMKATaX. 3aBUCHUMOCTb (DU3MYECKHX
CBOICTB CHJIMKATOB OT WX CTpoeHus. [IpupoaHble M CHUHTETHYECKHE LIEOJMTHI, UX CTPYKTypa
Y IIPUMEHEHHUE.

PDu3nyecKHue CBOMCTBA COCIMHEHU I PA3JINYHBIX THIIOB CTPYKTYP

3aBUCUMOCTD (PU3UYECKUX CBOMCTB OT THIIOB CTPYKTYP.
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3akiaro4enue
[TpoGneMbl 1 TEHIGHIIMA COBPEMEHHON KPUCTATUIOXUMUH.
4. Komnerennuu, gopmupyemsblie B pe3yJibTaTe 0CBOCHUS A CUMIIIMHBI:
. BJIaJICHHE CUCTEMOM (DyHIaMEHTaIbHBIX XuMudeckux moustuii (ITK-3);
. CHOCOOHOCTh MMONy4YaThb H 00pabaThiBaTh pe3yabTaThl HAYYHBIX OSKCIEPUMEHTOB
C MOMOIIBIO0 COBPEMEHHBIX KOMITBIOTEpHBIX TexHonorui ([1K-5).
5. Ilnanupyemble pe3yJibTaThbl 00y4eHHsI
B pe3ynbrare ocBO€HUS NUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamy:

. npeaIMeT M 3a7aud KPUCTAIUIOXMMHUHM, OCHOBBI TEOPHUM aHalU3a aTOMHOM CTPYKTYpBI
KPHUCTAJJIOB U CIIOCOOBI €€ MOJICITMPOBAHUS;

o OCHOBBI PEHTIC€HOCTPYKTYPHOTO aHaIN3a; TPYIMIbl CUMMETPUU U CTPYKTYPHbBIE KIIACCHI;

OOIIyI0 KPHUCTALIOXUMHIO (THUIBI XHMHYECKHUX CBS3€il B KpHCTaIaX, CHCTEMAaTHKa
KPUCTAIMYECKUX CTPYKTYp, IIAPOBBIC YIAKOBKH M KIIAJKH, KPUCTAITIOXUMHUYECKHE
paanychl aTOMOB, U30MOPGU3M U TOTUMOPHU3M);

° n30paHHbBIE TJIABBl CHCTEMATHYECKOW KPHUCTAJUIOXUMHH (TIPOCTHIC BEIECTBA, OWHApHBIC
U TCpHAPHBIC COSAMHCHHUS, CUITMKATHI, OPTAHUYCCKUE BEIICCTBA);

° 00001IEeHHYIO KPUCTATNIOXUMUIO.

ymemb:

° NPUMCHSTh €CTCCTBCHHOHAYYHBbIC 3HAHWS, OCHOBHBIC TIOJIOKECHUS H  TOHSITHS
KPUCTAJIOXUMHUH B YU€OHOM U HAyYHOU e TEIbHOCTH,

° BJIQJICTh METOJIJAMU OIMUCAHUS KPUCTAIUTMUECKHUX CTPYKTYP;

° pelIaTh pacuyeTHbIC 3aJauH.

é1a0ems:

° METOJI0JIOTHEN BEIOOpa METOIOB aHANIN3a KPUCTAIIMYECKON CTPYKTYPHI;

° HABBIKAMU OINKCAHUS KPUCTAJUIMYECKUX CTPYKTYD;

° OCHOBaMH pacyeTa KpUcTaorpapuueckux JaHHbIX;

° OCHOBHBIMH METO/IaMU MaTeMaTHUeCKOi 00paboTKu HHPOpMAITUH.

6. O01ast TPy10eMKOCTh JUCIHUNIMHBI:

5 3auetnbix exunuil (180 gacos).

7. @opmMa KOHTPOJIA:

[TpomerxyTouHas arTectanus — 3K3aMeH (7 ceMm.).

IIpaBo, npaBoBbIe OCHOBBI OXPaHBbI PHPOJbI U NPHPOJONOJIb30BAHUS

1. MecTo 1ucuMnJnHbI (MOAYJIfA) B CTPYKTYpe 00pa3oBaTe/ibHOM POrpaMMbl
JucuumumHa «IIpaBo, paBOBBIE OCHOBBI OXPaHbl MPHUPOABI U INPHUPOAONOJIB30BAHUS»

BXOJUT B BapHaTUBHYI0 4YacTh Osoka bl «/lucuumivHsl U MOIyIW» KakK JUCIHUIUIMHA

no BeiOopy b1.B./IB.1.

2. leab ocBoeHUsI AMCUMIIIMHBI:

. npuoOpeTeHne CTyJeHTaMH HEOOXOMUMBIX 3HaHUM B 00JacTH rocyiapcTBa W TIpasa,
3HAHWI COOTBETCTBYIOIIMX OTPACIIEH POCCHIICKOTO 3aKOHOATEIbCTBA, C KOTOPBIMH OYy/IET
CBsi3aHa MocCleaAyIoIas npopeccuoHaabHas JesITeIbHOCTh CIIEIMAINCTA.

3. Kpartkoe coaep:xaHue TUCUMILIHHBI

['ocymapctBo M mpaBo. 3aKOH M IIOJ3aKOHHbIE akThl. [IpaBoHapylieHHME M IOpUAHYECKAs

OTBETCTBEHHOCTb. 3HAu€HHWE 3aKOHHOCTH U TPABONOpSAIKa B COBPEMEHHOM OOILECTBE.

Koncturynuss Poccuiickoii ®enepanuu — OCHOBHOW 3aKOH rocyjgapcrsa. ITpyaosoe

3aKOHOJAaTeNbCTBO. I[paBOBBIE OCHOBBI 3aIIMTHI TOCYAAPCTBEHHON TalHBI.

Oxonorudeckoe mnpaso. IloHATHE 3KOIOrMYEcCKOro Ipasa; €ro MpPeaMET, METOJ], MCTOYHHUKH.

Hopwmbl skonormyeckoro mpaBa. Dkojorndeckue mNpaBoOTHOHIEHUS. CyObeKThl U OOBEKTHI

DKOJIOTMUECKUX MpaBOOTHOWIEHUH. CHcTemMa HSKOJIOrMYECKOro IpaBa. DKOJOTMYECKUE IIpaBa

rpaxaannHa Poccuiickoit denepanuu kak oco0asi pa3HOBUIHOCTh €r0 KOHCTUTYLIMOHHBIX IIPAaB.

90



Cucrema OpraHoB TOCYAapCTBEHHOW BIIACTH, OOECIEUMBAIOIIAS OXpaHy MPUPOTHONU CpPEIbI.
[IpaBa u 00s3aHHOCTH TIPHUPOAOTIOIL30BaTeNel. [IoHATHE PKOTOTUUECKOTO MPABOHAPYIICHHS U
ero BuAbl. OTBETCTBEHHOCTh 3a HApYILIEHHWE SKOJOTMYECKOro 3akoHojaarenbcTBa. [IpaBoBble
OCHOBBI IIPUPOJIOTIONIB30BAHUS U OXPaHbl IPUPOIBL.
4. Komnerennuu, popMupyembie B pe3yJbTaTe 0CBOECHUS U CUUIIIMHBI:
o CIOCOOEH  HCIOJIb30BaTh OCHOBBI  MPABOBBIX 3HAHUW B pasNuYHbIX  cdepax
xusHenestensHoctu (OK-4).
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pe3ynbrare ocBOeHUS NUCIUTUIHHBI CTYACHT H0JIKEH:
3Hamy:
o MIPABOBBIE OCHOBBI MTPUPOIONONIE30BAHUS;
o OCHOBHBIC MTOHATHS W MPUHIIMITBI TIPUPOIOTIOH30BAHMS U OXPaHbl OKPYKAIOIIEH CPEIbI;
. OCHOBBI ~ MPaBOBOrO0  OOeCMEYeHHs  OXpaHbl  OPHUPOABI MU PAMMOHAIBHOTO
MPUPOIOTIOIB30BAHMS;
ymemb:
. AHAIM3UPOBATH M SICHO M3JIaraTh OCHOBBI OXPaHbI IPUPOJIBI U TPUPOIOTIONH30BAHUS;
o TOJIKOBATh U IPUMEHSATH HOPMBI SKOJIOTHYECKOTO 3aKOHO/1aTeIhCTBA,
enaoemou:
o MOHATUMHBIM ammapaToM B O0JIACTH MPUPOJOINOIB30BAHUS M OXPaHbl OKpY’KaIoIIei
Cpenpbl;
o HaBbIKAMU TIOMCKA W HCIOJb30BAaHUS HOPMATHUBHO-TIPABOBBIX AaKTOB, PETYIUPYIOLINX
JESTENIbHOCTD B 00JIACTU OXPaHbI MPUPOABI U PUPOAOIIOIB30BAHHUS.
6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:
2 3a4yeTHBIC eauHUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexxyTouHas aTTecTanus — 3a4et (3 cem.).

IToauTnyeckne OTHONIEHUS B peruone

1. MecTo McuIIMHBI (MOYJ151) B CTPYKTYpe 00pa3oBaTe/bHOIi NporpaMMbl

HJucnnnnuna «llonmnTrueckre OTHOWIEHUS B PETMOHE» BXOAUT B BAapUATUBHYK YacTh
65oka b1 «JlucuuIuinHel 1 MOAYJIN» KaKk TUCHMITIMHA 1o BeIOopy b1.B./IB.1.

2. lenu ocBOeHMS IMCHUIIIMHBI:

. ¢bopmHpoBaHre OOBEKTUBHBIX MPEACTABICHUH O Mpolieccax, MpoTekaromux B Pecnyonuke
Bypsrus u, B uenom, B Poccuiickoit @enepanuu;

. OBJIAICHHE TEOPETUYECKMMH M OSMIMPHYECKMMH METOJAMM aHAIN3a IOJMTHYECKUX
OTHOWIEHWH M TOJUTUYECKHUX IIPOLECCOB HA PETHMOHAJIBHOM YpPOBHE, IIOJy4YEHUE
NEpBUYHBIX HABBIKOB cOOpa M aHAJIM3a UHPOPMALIMHU B 3TOH 00JIaCTH.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

HonuTHyeckuii mpouece U noauTHYecKas cucrema PO

Cmpykmypa u cydveKkmbvl nOJIUmMU1ecKo20 npoyecca é cogpemennoii Poccuu

OOmast xapakTepucTUKa TNOJIUTHYEeCKON cuctembl Poccuiickoit @enepanuu. CrpykTypa

MOJINTUYECKOW cucTeMbl. DYHKIMM MOJIUTHYECKOW cHUcTeMBbl. [loIUTHYECKHE WHCTUTYTHI.

[Tonutuyeckast ~ opranuzauuss  oOmectBa.  CyObeKThl  MOJUTHYECKHUX  OTHOILEHHH.

I'ocynapcTBeHHO-aIMUHHUCTPATUBHBIN arapar.

T'ocyoapcmeo Kak meppumopuanbHo-nOaUmMuU4ecKan cucmema. Dedepanuszm

u gpedepamusenoe 2ocyoapcmeo. Pazzpanuuenue noaiHomouuii mescoy ypoeHaAMu 61acmu

TepputopuaibHO-TOCYAapCTBEHHOE CTPOUTENBCTBO. PernoH B OajaHce OTHOLICHMH «IIEHTp-

pervoHsl». LleHTp B OamaHce OTHOUIEHMM <«IIeHTp-pernoHsl». KoHuenrtyanuzaunusa OanaHca

OTHOIIEHUN «IIEHTP-PErHOHBD». DYHKIIMOHATUCTCKUNA MOIX0 K U3y4eHHIO OanaHca OTHOLICHUH

«eHTp-peruoHbl». IloHsATHE «pernoHanpHas mnoauTHKay. CoaepKaHWE «PErHOHAIBHOU

NOJIUTUKWY. [IoaXoasl B pernoHaJIbHONW NOJUTHUKE. PernoHanbHOE ydacTHE U PErMOHANIBHBIN

nosmtrueckuii  mporecc.  [lonarue — «demepamuzmy».  OcobeHHOCTH — (pemepaTUBHOU
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TEPPUTOPUATBHO-TIONUTHYECKOW — cucTeMbl. Kounenuuu — denepanmusma.  AccumeTpudHas
dbenepanus. [IpuHIUTIBEI pa3rpaHUYCeHUS TOJTHOMOYHNA. Mieonorus pasrpaHuyeHUi MOTHOMOYHI
U OIpEICIICHHE KOMIETEHLUMH UeHTpa. Pa3rpaHuyeHue MOJHOMOYMKA B SKOHOMUKE.
Pa3srpannueHue moJIHOMOYMI O BOIIPOCAM 3€MJIM, HEIPp U arpapHoro cexkropa. Pasrpanunuenue
NOJTHOMOYHMI B couuanbHOM cdepe. Pasrpanndyenune mnOTHOMOUMH M HMHQPPACTPYKTYPHBIX
oTpacisax. Hekoropele oO0IMe NPUHIUIBI pa3rpaHuueHuid nogHomouuid. [IpesmaeHt PO.
[TpaButenscTtBo P®. Cucrema BenomMcTBeHHBIX BepTukanei. Poms DenepanbrHoro CoOpanwus.
Ponp Konctutynmonsnoro cyna. Poib cyneOHbIX OpraHOB U IPOKYPATYPHI.

Hapmuu u napmuiinaa cucmemot. Hzoupamensustii npoyecc ¢ Poccuu

BosnukHoBenue naptuii B Poccuu. DBomtonus napTUHHO-MIOIUTUYECKON cuctembl Poccuiickoit
O®enepanuu. Ilomutnueckuit mmopanusM B Poccun. Coznanue ONmo3uLMKU B MEPECTPOEUHOE
Bpemsi. Pacniag KIICC. Bo3nukHoBeHHE MHOTONApTUIHHOCTH. CTaHOBJIECHUE MAPTUITHON CUCTEMBI
B coBpeMmeHHoii Poccnn. Knaccuduxanus poccuiickux naptuit. [lonuTiuueckue napTuu 1 BIacTb.
Pecypcbl monuTudeckux napTUil. YKpEIUIEHHE BEPTUKAIM BJIACTH M MECTO MOJUTUYECKHX
naptuii B Heil. OcOOEHHOCTH pa3BUTHS M MHCTUTYIIMOHAIN3AIUHU o0medeaepanbHOi mapTUiHO-
MOJIMTUYECKOW CUCTEMBI. Pa3BUTHE NMPOU3BOJACTBEHHBIX MOIIHOCTEH B POCCHMCKHUX PErMOHAX
U MOJIEIM NPUBATHU3ALMM PErHoHaNbHOM BiacTH. OCOOEHHOCTH pa3BUTHS TPYIIl BIUSHUS
B HAallMOHAIBHBIX pecmyOiMkax. Pa3BuTHe NOMMTHUYECKUX MapTuii B peruoHax Poccum
¥ OCOOCHHOCTH MHCTUTYLMOHAIM3AINHN TPYII HHTEPECOB.

IHonuTH4Yeckne OTHOIEHHS U NMPOLECCHl B PeruoHe

Poccuiickuil pecuon Kak noaumuyeckuil cyovekm

[Tpusnaku poccuiickux pernoHoB. ['eorpaduueckue, HCTOpHUUECKHE, COLUATHHO-IKOHOMUYECKHE
0COOEHHOCTH Kak creuupuKa MOJTUTHYECKOW CyOBeKTHOCTH. Ieorpaduueckoe MOI0KeHUE
PecnyOnuku bypsatusa. Cubupckuii denepanbubiii okpyr. Hctopusi permona. CoBpeMeHHOE
COLIMAJIbHO-OKOHOMHMYECKOE U  IOJIUTUKO-TIpaBoBoe TmojiokeHue PecnyOnuku — Bypsrtus.
OTHOKYJIBTYpHBIE acCMEKThl Pa3BUTHS peruoHa. Jlemorpaduueckoe W COIHAIBHOE TOJOKEHUE
HacelleHUsl. DTHUYECKHi coctaB. KynbTypa OypsATCKOro Hapoja.

Cucmemul pecuonanvnoil eracmu

UcnonautenbHas Bnacte B cyobektax PD. Monenu MCIOTHUTENHHOM BIACTH B pPeCcHyOIMKax.
HcnonnuTenbHas U 3akoHojarenpHas Biactu B Pb. Pasnenenue Bnacteil m cucreMa cliepikek
Y IIPOTUBOBECOB B Pb.

Mecmmnoe camoynpagnenue 6 pecuonax

Cucrembl mecTHOM Bnactd. CTpykTypa M (YHKIHMHM OPraHOB MECTHOTO CaMOYIIPABIICHUS.
KOHCTUTYIMOHHBIE  NPUHLUIBI  OpraHU3allMd  MECTHOTO  camoynpasiieHus.  Mcropus
BO3HMKHOBEHHsI M Pa3BUTHS MECTHOro camoynpasieHuss B Pocculickon @enepanun.
@opmMupoBaHUE MECTHOTO CaMOYIpaBJIEHHs B coBpeMeHHOW Poccun. Bompockl MecTHOro
3Ha4YeHHs U nosHomouus opraHoB MCY. Hopwmsl otBerctBeHHOCTH MCYVY TIepen rocynapcTBOM.
@opMbl TOPU3OHTATIBHOM HWHTETPAllM MYHHUIMNAIbHBIX o00Opa3oBaHuil. TeppuTopHuaabHOe
OOLIECTBEHHOE CcaMOyIpaBiieHHue. TeppuTopuanbHble MOJEIM OpPraHU3alUd  MECTHOTO
camoynpasnenus. Moaens Peciyonuku bypstust.

Pezuonanvnvie nonumuyeckue KOH@AUKMBL U UX paspeuienue. IMHONOIUMUYECKUE
npoyeccol 6 pecuone

[Tonxonpl K M3Y4YEHUIO PETMOHANBHBIX KOHQIUKTOB B P®. KoHndpuukr Mexay rydbepHaropamu
U 3aKOHOJATeNbHBIMH coOpaHusiMu. KoHGIMKT Mexay ryOepHaTopaMd ©  MECTHBIM
camoympaieHueM. KoHukTel Ty0epHATOpHl MPOTHB «denepanoBy. [loaxoasl K HU3Y4EHHIO
peruoHanbHbIX KOHGIHMKTOB B P®. Hanwmonanenas nonutuka PB. OcHOBHBIE TEHACHIIUU
MEXHAIlMOHAIBHBIX OTHOWIEHWH. [lapTHilHOE M KOpPIOPATHBHOE HW3MEPEHHE PErHOHAIBHOE
KOH(uuKTHOCTH. HanmoHanbHbIl Bompoc B ucropun Poccuu. DTHOMOMUTHUYECKUH mpoliecc
B COBETCKOE  BpeMs. OTHONOJWTHMYECKas  CHTyauus B  coBpeMeHHoW  Poccum.
MynbTUKYIbTYpanu3M. MeXHalMOHANbHbIe  KOH(QIMKTBI M IYTH HUX  pa3pelieHus.
MexsTHn4eckue npoueccsl B bypsatun. Hanmonansnas nomutuka PO u Pb.
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4. Komnerennun, popmupyembie B pe3yJibTaTe 0CBOCHUS AU CUHUIIIMHBI:

o CHOCOOEH aHAIM3UPOBATH OCHOBHBIE ATAlbl U 3aKOHOMEPHOCTH UCTOPUUYECKOTIO Pa3BUTHUSA
ob1ectBa Juis (opMHUpOBaHUs TpaxaaHckoi nmo3unuu (OK-2).
5. Ilnanupyemble pe3yJbTaThl 00y4eHMsI
B pe3ynbrare ocBOE€HUS NUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamb:

o OCHOBHBIE XapaKTEPUCTUKH COBPEMEHHOW MOJIMTUYECKOM CHUCTEMBI U IOJIUTUYECKOTO
npouecca B Poccun u bypsituu;

ymembp:

. IIPUMEHSTh TEOPETUUECKHE MTOJIOKEHMS ISl aHATIM3a OJUTHYECKUX CUTYalui;

e  CHO WU3JaraTb M apryMEHTHPOBATh COOCTBEHHYIO TOYKY 3pEHHUS OTHOCHUTEIHHO
IIPOUCXOSIINX POLIECCOB;

o XapaKTepu30BaTh OCHOBHBIEC ITOJINTUYECKU COOBITHSI B PETHOHE;

enaoemp:
. HaBBIKAMU cOOpa, 0OpabOTKM M aHAJIM3a SMIUPUIECKON MHPOPMALUU IO TTOIUTHIECKOM
npo0yieMaTuKe.

6. O01mast TPyA0eMKOCTh JUCIHUIJIMHBI:

2 3a4yeTHbIC eqUHUIIBI (72 yaca).

7. ®opmMa KOHTPOJIA:

[TpomexyTouHas artectanus — 3a4et (3 ceMm.).

Ilenarornka u nNCUXxoJIOrust

1. MecTo nucuMmiuHbl (MOYJis1) B CTPYKTYype 00pa3oBaTeIbHON NMPOrpaMMbl

Huctunnuna «llemaroruka ¥ TNCUXOJIOTHUS BXOJWUT B BapHAaTUBHYIO 4YacTh Oinoka bl
«lucummimHebl ¥ MOy Kak AUCIUIUIMHA 110 BeIOOpY b1.B.JIB.2.

2. llesin 0CBOCHUS AMCUHMILINHBI:

. MOBBIIICHHE OOIICH U TICUX0JI0r0-TIeAarornuecKoi KyabTyphl; (popMupoBaHuUE 1IETO0CTHOTO
MIPEICTABJICHHS O TICUXOJIOTMUYECKUX OCOOCHHOCTSX YeJIOBEeKa Kak (PaKkTopax yCHEIIHOCTH
€ro JIeSITENbHOCTH;

. YMEHHUE CaMOCTOSITEIILbHO MBICIUTh U MPEABUICTh MOCIEACTBUS COOCTBEHHBIX JIEHCTBHIA,
CaMOCTOATENIBHO YYUTHCS U aJI€KBATHO OLEHUBATh CBOM BO3MOXKHOCTH; CaMOCTOSITEIIBHO
HAaXOAUTh ONTUMAJbHBIE TYTH JOCTH)KEHUS UEIW W TNPEOJOJEHUS KU3HECHHBIX
TPYAHOCTEMN.

3. KpaTkoe coaepskanue QuCHUNIHHBI

Icuxonorus kak Hayka. Ilcuxuka u opranmsm. OOiee ¥ MHAMBUAYAJIbHOE B ICHXHKE

yesjoBeka. YenoBeK: HMHAWBUI, JTUYHOCTb, WHAWUBUIYAIbHOCTh. I[IOHSATHE <«JIMYHOCTH» U

COBPEMEHHBIE TEOPUHU JIMYHOCTU. HampaBlIeHHOCTh M YCTOMYMBOCTH JUYHOCTU. B3auMOCBs3b

COIIMAILHOTO W OWMOJOTUYECKOTO B JUYHOCTH. DOpMHpOBaHHME U pa3BUTHE JUYHOCTH.

[Mcuxuueckas perynauus mnoBefeHHs. CHOCOOHOCTH — CYIIHOCTh MOHATHSA, KIAcCU(PUKAIUA.

[Ipupona denmoBedyeckux crnocoOHocTe. PasButme. TemmepameHT — TIOHSATHE W THIIBL

®usnonoruyeckre ocHOBbl. CBoicTBa. Ilcuxonornueckue XapakTEepUCTUKU TEMIIEpAMEHTa U

OCOOEHHOCTH JIEATETLHOCTH JUYHOCTU. XapaKTep — CYIIHOCTh TMOHSTHS, OCHOBHBIC YEPTHI.

Tunonorusi. @opmupoBanue. JInyHOCTh M XapakTep. DMOUMU. BUIBI U pOJb SMOLUN B KU3HU

yejaoBeKka. Teopur 3MOIMNA. OMOLMH U JIMYHOCTh. Bosis — cymHocTh moHATHS. OCHOBHBIE

MpU3HAKKA BOJIEBOTO akTa. BoneBas perymsimus mnoBeneHus. CBoOoa BOMM M JUYHOCTHAS

OTBETCTBEHHOCTh. MoTuBanusa. CylIHOCTh MOHSATHH MOTHUB M MoTHUBalus. MotuBanus u

JeATeIbHOCTh. MOTHBAaIMS M JIMYHOCTh. [ICMXHYECKHE COCTOSHHS YEJOBEKa — CYIIHOCTh

MOHSITHSI, CBOWCTBA, KiaccupuKamus. TUMUYHBIC TICUXOIOTUYECKUE TTOJIOKUTEIHHBIE COCTOSHUS

yenoBeka. OTpuaTenbHble ICUXUYECKUE COCTOSIHUA U UX MPETyIPEXKACHUS.

Ilcuxuyeckne npoueccol

UyBcTBeHHBIE (OpMBI OCBOEHHUs JeicTBUTENbHOCTH. OmlymieHus — mepBUYHas (opma

oTpakeHHs JeiicTBUTeNbHOCTH. Kiaccudukanus u cBoiicTBa omrymeHud. CymHOCTh U
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OCHOBHBIE KauyecTBa BOCHPUATHs. 3akoHbl Bocnpusatus. Popmbl Bocmpuarud. Hapymenue
BOCIIpUATHA. BHHMMaHuMe — CyIIHOCTb, OCHOBHBIE CBOMCTBAa M BUABL. Pa3BUTHEe BHHMaHUS.
CooTrHomieHne CyOBEKTUBHOW ¥ OOBEKTHUBHOM peasbHOCTH. [lamMsaTh —  CYIIHOCTS,
XapakTepUCTUKH, BuAbl. MexaHusmbpl mnamstu. I[lpuembl 3¢ (eKTUBHOro 3arOMHUHAHMSL.
MpInuieHre — CyIIHOCTb, OCHOBHBIE XapaKTePUCTUKH, (GOPMBI. BBl MBIIIITICHNs. Y MCTBEHHBIE
onepauuu. Teopun mpinuieHns. MHTEINEKT U ero oneHka. TBopueckoe MbIUIEHHE
IIcuxosiorust o0menust
OO011eHre — 0CHOBA MEXJIMYHOCTHBIX OTHOIIEHUI: CYITHOCTb OOIIEHUS, COAepKAHUE OOLCHMUS,
nenu ¥ QyHKIUM oOmieHus, cTpykrypa. OOmenne kak oOMeH uHpopMmanueir. OOIeHne Kak
B3auMojieiicteue. OOIIeHHEe Kak BOCHpUATHE JIOABMU Jpyr apyra. CoumuanbHO-pOJIEBOE
oOuieHre — coluaabHasl poJib, MEXJIMYHOCTHAS POJIb, BHYTPUIPYIIIIOBbIE U WHIUBUAYaJIbHbIE
poiu, cobctBeHHOE «SI». ConnanbHO-NCUXO0NIOTHYECKUH KIMMAT KOJUIEKTHBA. MeXIINYHOCTHbIE
KOH(JIMKTHL. YTIpaBIeHUE KOJIICKTUBOM.
Ileparoruka Kak Hayka
[lenarornka kak Hayka: OOBEKT, HpeaMeT M (YHKUMU MEeNaroruku. MeToabl MelarorukH.
Cucrema negarornyeckux Hayk. CBs3b IIENAarOTMKH C IPYrMMHM HayKamH. BO3HUKHOBeHHE U
OCHOBHBIE 3Talbl pa3BUTUA MeAarorndeckol teopuu. OCHOBHbIE KaTErOpUM I€JArOrMKH:
oOpa3oBaHue, BOCIHMTaHUE, OOyueHHe, IeJaroruueckas JAeATeIbHOCTh, Ielarornyeckoe
B3aMMO/ICICTBHE, ITeJaroruueckas TEXHOJIOrus, eaarorndyeckas 3ajgada. Jugaktuka — reopus u
npakTuka oOy4yeHMs. JlMJakTHYecKHWe KOHUENUMHM M NOpUHUUNBl 00ydeHus. OCHOBHbIE
IPUHLIUIIBI COBPEMEHHOM NEarOTUKH.
OOpa3oBaHue KaKk COUOKYJILTYPHBI (peHOMEH U o01IeUe/IoBeYecKasi HEeHHOCTh
I'ene3uc oOpa3zoBaHus Kak couuanbHOro siBjaeHus. Coaepxanue oOpa3oBaHUS U UCTOYHUKHU €TO0
¢dopmupoBanus. OOydyeHME Kak CpeACTBO 00pa3oBaHMsS M IPOLECC YIpaBJIEHUS Y4eOHO-
[IO3HABATEJIbHON  JIeSATENbHOCThIO  yuamuxcd. OOpa3oBaHMe KakK IIPOLECC U pe3yJsbTar
[earoruyeckoi JesTeabHOCTH. MoTuBanus ydyeHus U ee (OpMHUPOBaHMUA Yy YydallluXcs.
ConmanpHas LEHHOCTh W JIMYHOCTHAs 3HAYMMOCTHh OOpa3oBaHus. EnuHCTBO 00pasoBaHus U
camooOpa3zoBanus. CamooOpa3oBaHHWe Kak Ipolecc caMocoBepiieHcTBoBaHMs. Cucrema
oOpa3zoBanus B Poccuiickoit denepanny U TEHIESHIUU €€ Pa3BUTHS B Pa3IMUHBIX CTpaHaX.
OOpa3oBaHue Kak NeJarorn4ecKuii mpouecc
CymHocTs 00pa30BaHus Kak Iefarorudeckoi kareropuu. Bunpl u nenu odyuenus. Conepxanue
o0pa3oBaHUsl M MEAArorMYeCKUe OCHOBBI €ro COBEPILIEHCTBOBaHUSA. MeToasl OO0y4YeHHs.
@yHKIMOHANbHASL HANpaBICHHOCTh MeToN0B oOyueHus. @Dopmbl o0ydenus. Cpencrsa
o0yuyeHMs, UX NpUMEHeHHe Ha mpakTuke. DopMbl OpraHu3anuu y4eOHO-TIO3HABATEIHbHOM
nesTeibHOCTH. CTUIIN OOIEHNS.
Teopernueckne 1 MeTOANYECKHE OCHOBBI BOCIINTAHHUS
CymHocTe moHATUS «BOcnuTaHuey. @yHkuuu BocnuTanus. [IpoOnema ¢opmupoBanus u
pasBUTHsI JTUYHOCTH B rneparoruke. BecectopoHHee (opMupoBaHMe W Pa3BUTHE JIMYHOCTU Kak
1nenb BocnuTaHUs. JlerepMMHaHTHI mporecca (QOPMHPOBAHUS U PA3BUTUS  JIMYHOCTH.
Bocnuranue kak 11eOCTHBIN MeJarorudyeckuil mnpouecce GopMHUpPOBAHUS JTUYHOCTHBIX KAayecTB.
Metonsl, cpeactBa U ¢opMbl opraHu3anuu BocrnuTaHus. CTpyKTypa U coAeprkaHHe Ipoliecca
BOCIIMTAHUS JIMYHOCTHBIX KadecTB. KOJUIEKTMB M JIMYHOCTP B BOCHMTATEIBHOM IIPOLIECCE.
Opranuzanusg u (GopMHUpPOBaHHE Y4eOHO-BOCHUTATEIBHOTO KOJUIEKTHBA. CaMOBOCHUTAHHE Kak
IIPOLIECC CAMOIIO3HAHUS M CAaMOCOBEPIIIEHCTBOBAHUS.
OcHoBBI ynipaBJjieHUs1 00pPa30BaTeJbLHBIMU CHCTEMAMHU
OOpa3zoBarenbHOE  YUpPEKICHME KaK  COIMaJbHO-TIeJarorndyeckas cucrema:  (yHKIHMU
yIOpaBiIeHUs,  MEXaHU3Mbl  YIPaBJICHUS,  OpPraHU3alMOHHAs  CTPYKTypa;  MPHUHIIUIIBI
yIIpaBJIEHYECKOH 1eTeNbHOCTH; CTUIIM PYKOBOJCTBA; KOH(IMKTHI U UX pa3pelieHue

4. KomnereHuuu, popmupyemsblie B pe3yabTaTe 0CBOCHHUS AUCHUIIMHBI:
o CIOCO0eH K camoopranu3anuu u camoobpasosanuto (OK-7).

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI CTYACHT HOJIKEeH:
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3Hambv:

. CYIIHOCTh ¥ 3HAYEHNE U3y4aeMOMl JUCIUTUINHBI,

. 00BEKT, IPEMET, OCHOBHBIE (PYHKIIMH, METOIbI, KATETOPHUH MEJaTOTHKHU M IICUXOJIOTUH;

. OCHOBHBIC HAIpPABJICHUA PA3BUTHUS TMEJArOTHYECKUX MapajJurM U TCUXOJOTUYECKHX
TEOPUL;

° COBPEMEHHBIC TCOPUHU BOCITUTAHUS U OOYUCHHUS;

° CYIIIHOCTh MOJICPHU3AIIUN POCCUMCKON CUCTEMBbI 00pa30BaHUS;

° POJIb ¥ 3HAYCHHUE OOIICHHS B OPTraHU3aIMK YCIIEITHBIX COBMECTHBIX JICHCTBUIA,

ymembw:

. OCYUIIECTBJISITh TEOPETUUECKOE MOJACIUPOBAHUE TCUXOJIOT0- MEJArori4ecKux IMpOIeCCOB
U SIBJICHHIL,

. BBISIBJIATH W AHAJM3UPOBATh KAYECTBEHHbIE U KOJIMYECTBEHHBIE XaPAKTEPUCTHUKHU

MICUXOJIOTO-TIEIATOTHIECKUX MTPOIIECCOB, OMPECNIATh TEHACHIINYA UX PA3BUTHS;

o aHAJIM3UPOBATh PeabHbIC IICUXO0JIOTO-TIeIarOrHYeCKUe CUTYalllu;

o JUArHOCTHPOBATh MHIMBUYaTbHO-TICUXOJOTUYECKHE U IMYHOCTHBIE OCOOCHHOCTH JIIO/ICH,
CTHJIEH UX MO3HABATENbHON U MPOPECCUOHANBHOMN 1eITeTbHOCTH;

enaoems:

o MH(OPMALIMOHHOW KOMIIETEHTHOCTBIO  (CaMOCTOSITENIbHO paboTaTh C  Pa3IUYHBIMU
MH(OPMALIMOHHBIMU UCTOYHHKAMHU), KJIacCU(UIUPOBATH, aHAIU3UPOBATh, CHHTE3UPOBATh
Y OLICHWBATh 3HAYMMOCTh HH(POPMAITUH;

®  TEXHOJIOTUSAMHU MIPOSKTUPOBAHUS U OPTaHU3AI[MN 00pa30BaTEILHON CPEIbl;

®  TEXHOJIOTHEH pelIeHUs MCUXO0JIOTO-TIeIarOrMuecKuX 3aad U aHallu3a CUTYyalui.
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:
2 3a4eTHBIC equHUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexxyTouHas aTTectanus — 3a4et (4 cem.).

Pycckuii s13bIK H KyJ1bTypa pe4u

1. MecTo tucuunInHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMbl
Juctunimza «Pycckuil sI3pIK U KyJlIbTypa peun» BXOAMT B BapHATUBHYIO 4acTh Oyioka bl
«/luctunImMHb 1 MOAYNIHU» KaK JUCIHUILIMHA 1o BeIOopy B1.B.JIB.2.
2. Ilesiu ocBoeHMs AUCHMIIJIMHBI:
° MOBBILIIEHUE PEYEBON TPAMOTHOCTH CTYICHTOB (KaK MUChbMEHHOMN, TaK U YCTHOM).
3. Kparkoe conep:kanue TUCHUTIAHBI
KyabTypa peun. OCHOBHbIEC OHATHS Kypca
S3bIK 1 peub. OyHKIMH A3bIKA. ENUHALIBI A3bIKA. YPOBHU SA3BIKA.
IloHsiTHE COBPEMEHHOI0 PYCCKOI'0 JIUTEPATYPHOI 0 A3BIKA
Pycckuii s3bIK B COBPEMEHHOM Mupe. Pa3HOBHUIAHOCTM PYyCCKOr0 HAUMOHAJIBHOTO SA3bIKA:
JUAJIEKT, MPOCTOPEYHEe, >KaproH. JluTepaTypHbIM s3BIK Kak BbICIHIas (opma CyIIeCTBOBaHUS
sI3BIKA.
HopMbl cOBpeMEHHOr0 PycCKOro JJUTEPaTyPHOro A3bIKA
@doHeTHYEeCKUE  HOPMBI:  OpPOIMUYECKHE U aKIEHTOJOTHYecKue  HOpMBl.  Hopwsl
cioBoynoTpeOneHus. YnoTpedaeHne CHHOHUMOB, aHTOHUMOB, OMOHHUMOB, ITAPOHUMOB B PEUH.
YrnorpebnieHne WHOSI3BIYHOW  JIeKCUKH. [IpUYMHBI BO3HUKHOBEHHUS PEUEBHIX  OIIMOOK.
TaBTONOTHSA U TNIEOHA3M.
DOYyHKUUOHAJIbHBIE CTHJIN PYCCKOI0 A3bIKA
PasroBopHasi peur B cuctemMe (YHKIMOHAIBHBIX PA3HOBHUIHOCTEH PYCCKOTO JIMTEPATYPHOTO
s3bIKa. YCHOBHSI (YHKIIMOHUPOBAHUS PA3rOBOPHOM pEuUd, pPOJIb BHES3BIKOBBIX (DAaKTOPOB.
Hayunpiii ctuns. Crnenuduka HCTOIB30BaHUS JJIEMEHTOB PA3JIMYHBIX S3BIKOBBIX YPOBHEHW B
HayyHOU peun. PedyeBbie HOpMBI y4eOHOU M HaydHOU cdepbl AesTenbHOCTH. OdunmansHo-
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JIeNTIOBOM CTHIIB, cpepa ero PyHKIMOHUPOBAHMUS, )KaHPOBOE pasHOOOpasue. S3bIKoBbIE (HOPMYIIBI
ouIManbHbIX J0KyMeHTOB. [IpaBuiia opopmiieHns okyMeHTOB. PeueBoil 3TUKET B TOKyMEHTE.
Oparopckasi pedyb

Ocob6enHoctu ycTHOU myOamvHOM peun. Oparop u ero ayautopus. [logroroBka peun: BBIOOD

TEMBI, LIeJIb PEUH, IOUCK MaTepualia, Hayajo, pa3BepThIBaHKUE, 3aBEPIICHUE PEUN.

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

. CIIOCOOHOCTh K KOMMYHHMKAI[MM B YCTHOW M MHCbMEHHOW (opMax HAa PYCCKOM
U HMHOCTPAHHOM S3bIKaxX JUIS PEUICHHs 3aJad MEXKJIMYHOCTHOIO M MEXKKYJIbTYPHOTO
B3aumoeiicteus (OK-5).

5. Ilnanupyemble pe3yJibTaThl 00y4eHMsI
B pesynbTare 0OCBOCHUS AUCHUILTUHBI CTYICHT J0JIKEeH:

3Hamy:

. (GyHKINU S3bIKA U PEUH;

o HOPMBI JIUTEPATYPHOTO SI3bIKA;

o (YHKIIMOHATBHBIC CTHIIN SI3BIKA;

ymembw:

o COOJTI0AaTh HOPMBI COBPEMEHHOT'O PYCCKOTO JINTEPATYPHOTO S3bIKA;

o CTPOMUTH TEKCT Pa3HBIX CTUIIEH;

o CTPOUTH TEKCT Pa3HBIX )KaHPOB;

o UCIOJIb30BaTh  IOJIyYEHHBIE 3HAHUA B  NPO(PECCHOHAIBHON  JEATEIbHOCTH, B
MEKITMYHOCTHOM OOIIECHNH;

enademp:

. CIIOCOOHOCTBIO K JICIIOBOM KOMMYHHKAITUHU B TIPOPECCHOHATBHOMU cdepe.

6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:

2 3a4eTHbIC equHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4et (4 cem.).

HOJII/IMeprIe KOMIIO3UTbI

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

Juctumiuna «llomumepHble KOMIO3UTHD BXOAWT B BapHaTHBHYIO 4acTh Onoka bl
«IMCUMIUTMHBI U MOZYNIH» Kak TUCIUIUIMHA 1o BeiOopy B1.B./IB.3.

2. leab ocBoeHUsI AMCUMIIIMHBI:
. (dopMHpOBaHKE Yy CTYAEHTOB COBPEMEHHBIX MPEICTABICHUN O MOJMMEPHBIX KOMITO3UTHBIX

MaTepHalax, TEXHOJIOTHAX UX MOJIy4yeHHsl, CBOMCTBaX, 001aCTAX MPUMEHEHHUS.

3. Kparkoe coaep:kanue JUCHUTIIUHBI
Beenenue
CucremaTuka MarepHalioB: KOHCTPYKIIMOHHBbIC, (DYHKIMOHAJIbHbIE W Jp., HUX OCHOBHBIE
CBOWCTBa, (DaKTOpBl OIpPEIENSAONINe CTPYKTYpy M obnactu mnpumeHeHus. CoBpeMeHHbIe
npoOsieMbl TOJIy4€HHS U HCCIEI0BaHUS TMEpPCHEKTUBHBIX IOJMMEPHBIX MaTepuajoB U HX
pELICHUE Ha YPOBHE YYEHHUs O COCTABE.
MeTtoasbl HccIeA0BaHUS MIOJTUMEPHBIX KOMIIO3UTOB
Crerudrxa COBPEMEHHBIX WHCTPYMEHTAJIbHBIX METOJOB HCCIICOBAHUS IEPCIEKTUBHBIX
MOJIMMEPHBIX MaTepraioB. Pazpyiaromye u Hepa3pymaronue MEeTO/Ibl aHaIN3a MEPCIEKTUBHBIX
MOJIMMEPHBIX MaTepHAIOB, CIOCOOBI UX peaT3aliy Ha MPaKTHKE.
IHosry4yeHnune mojMMepHbIX KOMIIO3UTOB
Heopzanuueckue komnozumut
Meramibl 1 MaTepuallbl HA UX OCHOBE: BOJIOKHA, METAJUIOIUIACTHI, MeTauiononumepsl. HoBble
noJMMepHBbIe (POPMBI YIiieposia U MaTepuaibl Ha uX ocHoBe. CoeAMHEHMs BHEIPEHUS B TpaduT,
YIJIEPOJIHBIE BOJIOKHA, CHHTETHYECKHME aiaMa3bl M IUIGHKM Ha HMX OCHOBe. DyiepeHsl u
SHJI03/IpabHbIE COeMHEHUS Ha X ocHOBe. DymiepuTsl M cBepXTBepable (GOpMBI yriepona.
[TomMepHas KepaMuKa U KOMIIO3UTHI. J{N3aliH HEOPraHUYECKUX ITOIMMEPHBIX MAaTEPHAJIOB.
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Opzanuueckue Komno3umal
Opranuyeckue TOJUMEPHl M TNEPCIEKTUBHBbIE MaTepuaiabl Ha WX OCHOBE: IMOJIMMEpHbIE
NOJYIPOBOJHUKH, TPOBOAHUKH ¥ (OTONPOBOAHUKU. [lepcrieKTUBHBIE  MOJMMEpHBIE
KOMITO3UIIMOHHBIE MaTepHalibl: CTEKJIO- U OpraHoruiactuku. [IpobieMbl GMOCOBMECTUMOCTH U
MEePCIEKTUBBI PA3BUTHS MOJUMEPHOTO MAaTEPUAIOBEICHHUS.
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
. CIOCOOHOCTh HCII0JIb30BATh MOJTyYCHHBIC 3HaHUSI  TEOPETHUUYECKUX OCHOB
(byHIaMEHTATBHBIX Pa3/IeJIOB XUMHHU TIPH PELICHUH MpodeccrHoHanbHbIX 3amad (OITK-1).
5. [Inannpyemble pe3ybTaThl 00yUeHUsI
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT HOJIKEH:

3Hamb:
° COBPEMCHHBIC HAIpaBJICHUS Pa3BUTHUA XHUMHH B OOJACTH BBICOKOMOJICKYJISPHBIX
COEIUHCHMI,

L4 CYICCTBO IPOLCCCOB, OMNPCACIAOIHNX XHUMHUYCCKOC, (bI/I?:I/I‘IeCKOC n MCXaHHYCCKOC
MOBCACHHUEC MMOJIUMCPHBIX MATCPUAJIOB,

o IIPUHIMIIBI U 007aCTH HCIOIL30BaHUA OOBEKTOB BBICOKOMOJICKYJIPDHOTO XapaKTepa, €
Y4Y€TOM UX COCTaBa, CTPOCHUS U IOBCACHUS;

ymembw:
° KOMIUIEKCHO TPUMEHSATh TIOJIOKEHUS W IOHATUSA XUMHUU  BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHM;

L4 YCTaHaBJIMBATb COOTBCTCTBUEC MCKIAY OOBEKTOM XUMHU MMOJIMMEPOB METOJaMH €ro
IMMOJIYYCHHA U IPUMCHCHU A,

énaoemsp:
. HaBBIKAMHM aHAJIM3a MPOIECCOB, MPOTEKAIOIIUX B OPraHUYECKUX U HEOPTaHHMYECKUX
MaTepHuaax;

e  paboTaTh CO CIIPABOYHOMN JUTEPATYPOU MO MOTUMEPHBIM MaTepraiaMm.
6. O01ast TPYy10eMKOCTh JUCIHUNJIMHBI:
2 3aueTHbIe eAuHMUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomesxyTouHas arrectanus — 3a4et (7 ceMm.).

(I’yH)IaMeHTaJII)HbIe MNOHATUA XUMHUHU

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

Hucnurnnuna «OyHaaMeHTaTbHbBIE TTOHATHSI XUMHUI» BXOJUT B BAPUATHUBHYIO YacTh OJIOKA
b1 «/lucuunnvuel u MOIYIN» Kak AucUMILTHHA 10 BeIOopy B1.B./IB.3.

2. Ileb ocBOEHUSI AMCHUNJIMHBI:
° yriayOieHne 3HaHWW B OOJACTH OCHOBHBIX TEOPHM, MOJAENEH, MPUHIIUIOB U KOHIEMIUI

COBPEMEHHON XUMUH.

3. KpaTkoe coaepskanue QuCHUNIHHBI
XuMH4YecKas CBA3b
Tunbl XUMHUYECKUX CBS3€H, BaJECHTHOCTb, CTENEHb OKUCICHHS, KOOPIMHAIMOHHBIE YHCIIA,
MEXMOJIeKyJIApHble B3auMmopeiicTBusa. Merogq MO-JIKAO payis MHOrOaTOMHBIX MOJEKYIIL.
I'eomerpuss momekyn. Jlokanmuzammsi, AeNOKamu3amus, THOpuau3amnus. [ HUnepBaJeHTHOCTS,
AIIEKTPOHOAEHUITUTHBIE MOJICKYJIBI.
Kuc/10THO-0CHOBHbBIE PABHOBECHUS
Kucnotnocts mo bpencreny. KucnotHo-ocHOBHOe paBHOBecHue B Boje. HuBenupyrommii apdext
pacTBopuUTEIIsl. 3aKOHOMEPHOCTH B U3MEHEHHMHM KHCJIOTHOCTH mo bpeHcreny. KucnotHocts 1o
JIptoucy. Ilpumepsl kuciaor u ocHoBaHui Jlptonca. Kucnorel smemeHTOB Tpymm Oopa u
yriiepoaa. KucioTel 3JIeMEHTOB TPYII a30Ta U KUCI0poa. MoJeKybl TaJOr€HOB KaK KUCIOTHI
JIptouca. Knaccudukarust Kucnot u ocHoBaHui JIbtorica. OCHOBHBIC TUTIBI peakiuid. XKecTkue u
MSTKHE KUCIOThl M1 OCHOBaHHMS. TepMoAMHAMHYECKHE MapaMeTpbl KUCIOTHOCTH. PacTBopurtenu
KaK KHCJIOThI U OCHOBaHUS. CUIJIbHBIE KUCTOTBI, CYyNIEPKUCIOTH. DYHKIMS KUCIOTHOCTH.
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Brenenue B cynpamMoJieKyJIsIpHYI0 XMMHIO

HexoBanentusie B3aumoaeiicTBusl. OCHOBHBIE MOHATHS CYNIPAMOJIEKYJISIPHON XUMUHU.
4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHBI:

o CIIOCOOHOCTh UCIIOJIb30BaTh MOJTy4YEHHBIE 3HAHUS TEOPETUUECKUX OCHOB
(GyHIaMEHTAIBHBIX Pa3/IeiOB XUMHHU TIPH PELICHUH MTpodeccroHanbhbIx 3anad (OITK-1).
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pe3ynbrare ocBOE€HUS NUCLHUIUIMHBI CTYACHT HOJIKEeH:

3Hamy:

. (byHIaMeHTaJIbHBIC TIOHATHSA B XMMHUU — TUIIBI XUMHUYECKUX CBSI3€i, BAJIGHTHOCTD, CTEIICHb
OKHUCIIEHUS, KOOPJMHALIMOHHBIE qucia, MEKMOJIEKYJIIPHBIE (HeBaJIEHTHBIE)
B3aMMOJCICTBUS;

. KHMCJIOTBI M OCHOBAaHMUS B HEOPIaHMYECKOW, KOOPAMHALMOHHOW M OPraHUYECKOM XMMUMH,
CYNEPKUCIIOTHI, BOJHBIE M HEBOJIHBIE PACTBOPHI M PACTBOPUTENIN, CBEPXKPUTUYECKUE
Cpelbl;

o OCHOBHBI€ ITOHATHS CYIIPAMOJIEKYIISIPHOU XUMHUH;
ymemb:

o UCIIONIb30BaTh 3HAHMS, HAKOIUICHHBbIE MPH W3YYEHUU TUCHUIUIMHBL, TMPU PEIICHUU
KOHKPETHBIX 3a/1a4, CBSI3aHHBIX C MPO(EeCcCHOHANBHOM 1eATeTbHOCTHIO;
enaoemou:
o TEOPETUYECKUMHU MPEACTABICHUSIMHU (QyHIAMEHTAIBHBIX PA3/IeIOB XHUMHUH.
6. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI:
2 3a4yeTHbIC eqUHUIIBI (72 yaca).
7. ®opmMa KOHTPOJIA:
[TpomexyTouHas aTTectauus — 3a4et (7 cem.).

XHUMHSA OKPY KaIOLIel cpelbl # XMMHKO-IKO0JIOTHYeCKHIT MOHUTOPUHT

1. MecTo nucuMnInHbI (MOAYJIfA) B CTPYKType 00pa3oBaTe/ibHOM NIPOrpaMMbl

JuciumummHa «XHUMHS OKPYKAIOWEH Cpebl U XUMHKO-3KOJOTMYECKHMM MOHUTOPUHI)
BXOJUT B BapMaTHBHYIO YacTb Osoka bl «/lucumivbbl ¥ MOAynu» Kak JHUCHUUIUIMHA 10
BeIOOpY b1.B./IB.4.

2. lenu ocBOeHMS IMCHUIIIMHBI:

o O3HAaKOMJIEHHE CTYJEHTOB C KOHLENTYyaJIbHBIMA OCHOBAMM XMMHH OKpYXKAIOIIEH Cpezbl
KaK COBPEMEHHOM KOMIUIEKCHOM HayKH, H3YyYarolled XUMHUYECKHE IIPOLECCHI,
IPOTEKAIOIME B pa3InYHbIX reocepax 3emiiu;

o ¢dbopMHpOBaHHE TPEACTABICHUH O B3aWMOCBS3aHHOCTH NPUPOAHBIX (U3NYECKUX,
XUMHYECKHX U OMOJIOTMUYECKUX MPOLIECCOB B PA3IIMYHBIX 3€MHBIX 000JI0UKaX M XapakTepe
BIIMSIHUS HA HUX YEJIOBEYECKOU JEATEIBHOCTH.

3. Kparkoe coaep:kanue JUCHUTIINHBI

Beenenne. ®u3nko-xumMu4ecKas 3Bo0nusA reocpep 3emin

[Ipeamer xumum oOKpyxaromiei cpenasl. CBs3b ¢ apyruMu  guciuimmHamMu. OcoOeHHOCTH

XUMHYECKMX MPEBPAlICHU B NPUPOJHBIX CHCTEMax. |'€oXMMHUEcKas HCTOpHUS IUIAHETHI.

['eocdepsr u 3emHble 0005104KH. OCHOBHBIE HCTOYHMKM HSHEPrUM Ha 3eMmjie: HHAOTCHHbIE

Y DK30T€HHBIE MPOLIECChl. PaclipoCTpaHEHHOCTh XUMUYECKUX 3JIEMEHTOB B OKPYKAIOLIEH cpefe.

buoxumuueckas sBomronuss atMocdepbl U ruapocdeprl. Poiab  KUBBIX OpraHU3MOB

B (hopMHpOBaHUU OHOChHEpHI.

Du3nKo-XUMHYECKHE NPouecchl B atMocdepe

Crtpoenue u cocraB armocdepsl. TemmepaTypHblii mpoduiab aTtmocdepsl. YcTONUHMBOCTH

atMocdeppl. DOTOXMMHUYECKHE TMPOLECCHl B  BEPXHMX CIOSX 3€MHOH  aTMOC]ephl.

®dotoxumuueckue mporecchl B ctparochepe. O3oH . HymeBor mmkia. O30HOBBIM CIIOH, €ro
¢ynkuuu B Ouocdepe. BnusHue OKCHAOB a30Ta M TaJOTEHCOJAEPKAIIUX OPraHUYECKUX

COCIMHCHUN Ha HYJIEBOM IMHMKI 030HAa. DU3MKO-XMMHUYECKHE TIpOIecChl B Tpomocdepe.

CBobGoanble pagukanel B Tpomochepe. DOTOXMMHUECKOE OKHCICHME MeTaHa. Peakuuu
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rOMOJIOTOB MeTaHa. AJjikeHbl. Peakiuu o3oHMpoBaHMs. beH3051 M ero romosoru. AjbAeruibl
u KeToHbl. [IpeBpaieHusi ¢ y4yacTheM OKCHAOB a3zora. AmMuak. OKcuUIbl asora.
DoroxuMHUYECKU cMOT. ATMOChEpHBI LUKI coeauHeHudd as3ota. CoOeqUHEHHsS CEepbI
B atMocdepe. CepoBomopon. Juokcua cepol. OkuciaeHue coequHeHuit cepbl. [lapHUKOBBIE ra3bl
B atMocdepe. Boma B atmocdepe.

XuMHYecKHe Nnpouecchl B ruapoceepe

I'mpponornueckuii 1ukia. OCHOBHbIE BHJBI HPHUPOJHBIX BOJ M OCOOCHHOCTHM HX COCTaBa.
AHOMaJIbHbIE CBOMCTBA BOJABI M UX posib B mpupoae. OcoOeHHOCTH BOABI KaK PacCTBOPUTEIIS.
KapOonarHasi cucremMa M KOHIEHTpalMs HOHOB BOJOpOJa B Bojae. YrojbHas kuciora u pH
pactBopa. PactBopumocTs kapOoHaTHbIX mopoj. Kambuut. Jlonomut. BoicokomarHe3uaibHbIN
KaJIBLUT. BiusHuMe npuMecedl Ha pacTBOPUMOCTb KajbpuuTa. PaBHOBECHas pacTBOPUMOCTH
CHWJIMKAaTHBIX MOpoJ. PacTBopuMocTs ruO0CUTA M alFOMOCHIIMKATOB. JlarpaMMbl yCTOHYUBOCTH.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE IIPOLIECCHI B runpocdepe. OxucauTenpHo-
BOCCTAHOBUTEJIbHBIE MOTEHIMAJIBI MPUPOJHBIX BogoemoB. Juarpammel pE —pH mia cucrtemsl
Fe—-O—H,0-S—CO,. OxucneHne-BOCCTAHOBICHUE B MPUPOAHBIX YCIOBHIX. DOTOCHHTE3.
[Tpouiecchl OpIXaHUS M Pa3OKEHUA. TemmepaTypHbId NPOQHIIb MPECHOBOAHBIX BOJOEMOB.
Penokc-0ydepHOCTb. OnurorpodHsie " IBTPO(HEIC BOJIOEMBI. [Iporeccrr
KOMILIEKCO0Opa30BaHus B ruapocdepe. [Ipupoaubie u CUHTETUYECKUE
KoMIuieKcooOpa3oBarenn. [IoBepXHOCTHO-aKTHBHBIE BenlecTBa B Bogoemax. OkeaH. DcTyapHm.
TemnepaTypHblii mpoduiab, COCTaB W CBOWCTBAa OKeaHWueckux BOJ. [Ipouecchl ynameHus
OCHOBHBIX  PAaCTBOPEHHBIX BemecTB. (OCOOCHHOCTH  OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
MIPOLIECCOB B OKEaHE.

XuMHYecKHe NMpouecchl B IOYBEHHOM cJ10€

Crtpoenue nutoceprl. CTpykTypa 3emHON Kopbl. IlouBa. OOpa3oBaHHE MOYBEHHOTO CIIOSI.
OnemeHTHbIM U (a30oBbIi coctaB mouB. ['ymyc. CocTtaB M CBOMCTBAa I'yMYCOBBIX BEIIECTB.
Bnaroemkocts ¥ BomompoHumiaemMoctb noyB. [louBenHble  pacTBOpbl.  [louBeHHBIN
norioujaromuii - komrmiekc.  KatmoHHooOMeHHass  cnocoOHocTh  1ouB.  CeneKkTUBHOCTh
KaTHOHHOTO oOMeHa. Kucnbie mouBel. Buapl mouBeHHON KuCIOTHOCTU. DOpPMBI COoeNMHEHUN
amroMuHusi B mouBax. CoeaWHEHUST KPEMHHUS M aJlOMOCUIMKAThl. A30T, dochop u cepa
B IIOYBEHHBIX Ipoleccax. MapraHer M jkeiae3o0 B mnoyBax. MHKPOIJIEMEHTBI M XUMHUYECKOE
3arpsi3HEHUE MOoYB.

Murpanus u Tpancdopmanusi npumeceii B 0uocdepe

Buast murpamuu. BosmymHasi, BogHasi, OWMOTreHHas M TEXHOTeHHas Murpamnus. DakTopsl
murpanuu. Knaccudukanus mMurpupyrommx sneMeHToB. ['eoxumudeckue Oapbepbl. Dusmko-
XUMHYECKHE, MEXaHHYecKue, OMOreoOXMMHYECKHME M TEXHOreHHble Oapbepbl. Murpanus
U aKKyMYJSIIUS  COENMHEHUH KpEeMHHUs, altoMUHUA. Qocdopa, THKETBIX  METaIoB
U paauOaKTUBHBIX dJeMEHTOB B Oumocdepe. Ilpormeccsl camoouumieHus: BogoemMoB. ['maponus
coneil TshKenbIX MeTauioB. OKHUCIEHHWE OPraHUYeCKHX BEIIeCTB B a’POOHBIX YCIOBHSIX.
Tpanchopmanus HedpTH UM NECTUUUAOB B OKpyxkawomed cpene. KucinoTHsle moxau.
KucnorooOpasyromiue BemiectBa B arMocdepe. 3akuciieHue ocajgkoB. TpaHCrpaHUUHBINA IEpeHOC
KHUCIIOTHBIX ocaikoB. /luHamuka usmeHenus pH u xumuyeckoro cocrtaBa ocaakos. IIporeccs
aJcopOIIMM  OKCHJIOB Cepbl M a30Ta TMOJCTWIAIONIEH IOBEPXHOCTHIO. 3aKHCIEHHE O03€ep.
3akucienne noyB. [1oJBUKHOCTb 3IEMEHTOB M KUCIIOTHOCTH IOYB.

KoHTpoJIb H 0LIEHKA COCTOSTHUSI OKPYKAIOLIeH Cpeabl

Cranpaptel KadecTBa OKpyxawluei cpensl. HopmupoBanue aTtmMocepHBIX 3arps3HEHMI,
3arpsA3HSIOIMX BEIIECTB B BOJHBIX OOBEKTaX, COJAEP)KAaHUS BPEIHBIX BEIIECTB B IIOYBE.
DKOJOTMYECKU MOHUTOPUHT. AHAIUTHYECKHE METOJIbI KOHTPOJIS 32 COCTOSIHUEM OKPYKAIOIIEH
cpenpl. [lpuopuTeTHBIE KOHTPONIMpPYEMBIE NapaMeTpbl OKpyXkaromed cpensl. Konuenmus
U CTPYKTypa CHUCTEMbl MOHUTOPHHTA, MPUHIUIBI e¢ (DyHKIIMOHUpOBaHUs. Poas MOHWUTOpWHTA
B aHAIM3E U MPEIYNPEKIESHUU OMACHOTO PA3BUTHS MOCIEACTBUN TNIOOATBHBIX aHTPONOTEHHBIX
BO3JICHCTBUI
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4. Komnerenuuu, popMupyembie B pe3yJbTaTe 0CBOECHUS I CUUIIIMHBI:

e  BJAJEHUE HABBIKAMU XHUMHUYECKOTO OSKCIEPUMEHTa, OCHOBHBIMH CHHTETHYECKHUMHU
U AQHAMTUYCCKUMH METOJaMU TIONYy4YeHUS H HCCIICIOBAaHUS XWMHUYECKUX BEIICCTB
u peakiuii (OIIK-2);

o CIIOCOOHOCTH BBINIOJHSTH CTaHIAPTHBIE ONEpaIiK 110 mpeiaraeMbiM MeToaukam (ITK-1).
5. InanupyeMsble pe3yJbTaThbl 00y4eHHS
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT HOJIKEH:

3HamMb:

o COBPEMEHHBIE TEOPETHUYECKHE TMPEACTABICHUS XHUMHHM M CIOCOObl HX NPUMEHEHUS
K OMHMCAHUIO U aHATU3Y XUMHUYECKUX MPOIIECCOB B PA3IMYHBIX MPUPOTHBIX CPEAAX;

o CYIIHOCTh (PU3UKO-XUMHUYECKUX IPOIIECCOB, MPOUCXOIAIUX B arMocdepe, ruapocdepe
u atmocdepe;

o OCHOBHBIE MCTOYHHMKH aHTPONOTEHHOIO0 XMMHUYECKOTO 3arpsS3HEHUsI OKPYKaloLIel Cpelibl,
BUJbl M 3aKOHOMEPHOCTHM MHIpallMd U TpaHCPOpMaIMH 3arps3HSIOIUX BEUIECTB
B IIPUPOJIHBIX Cpeliax;

o CYUIHOCTh O3KOJOTMYECKMX TpoOJieM, CBS3aHHBIX C AaHTPOINOTCHHBIM BO3JEHCTBUEM
Ha OKPY’KaIOIIYIO CpeAy U MyTH UX MPEOOTICHHUS;

ymembw:

e  pemarTh 3aJayd, CBSI3aHHbIE C (PU3UKO-XMMHUYECKMMHU IIpolieccaMu B aTMmocdepe,
ruzpocdepe v MOYBEHHOM CII0€;

®  [POTHO3UPOBATH BO3MOXKHBIE MYyTH MHUTpallMd MW TpaHchopMaluu XUMHUYECKUX
COeIMHEHUI B 00bEKTaX OKpPYKAOIIel Cpelbl UX BO3ACHCTBHE HA IKOCUCTEMBI;

enaoemou:

e  METOJaMH XMMHYECKOTO MOHHUTOPHHTA U OIEHKU CTENEHH aHTPOMOT€HHOTO HM3MEHEHHS
00BEKTOB OKPYKAIOIIEH CPEeIbl.
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:
2 3aueTHbIe eAnHMUIIBI (72 yaca).
7. ®opMa KOHTPOJIA:
[TpomexyTouHas aTTectanus — 3a4et (8 cem.).

I'mapoxummus

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/JbHOH NPOrpaMMbl
Juctumimza «'uapoXuMus» BXOIUT B BapuaTUBHYIO 4acTh Onoka bl «/lucrumnnmzbt
U MOAYJIN» KaK TUCHMITIMHA 1o BeIOopy b1.B./1B.4.
2. lenu ocBOeHMS IMCHUIIIMHBI:
. (dbopMHpoBaHUE Yy CTYACHTOB MpPEJCTAaBICHUN O mporeccax (GOPMHUPOBAHUS XUMHUYECKOTO
COCTaBa IPUPOAHBIX BOJ;
o O3HAaKOMJIEHHUE C PUEMaMH 1 METO/IaMU aHaJIN3a BOJHBIX OOBEKTOB.
3. Kparkoe coaep:kanue JUCHUTIINHBI
I'mapoxumus Kak HayKa
Kparknii wucropuueckuii odepk. COBpEMEHHOE COCTOSIHUE U 3aJa4d TUIPOXUMHUYECKUX
UCCIIEI0BAHNM, ONIPECIICHNs], OCHOBHBIE TIOHATHS.
3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX MPOLECCOB B BO/iE
IIpoucxoxaeHUEe MOA3EMHBIX BOJ W HUX pacnpocTpaHeHue. ['MIposorus MU TUAPOXUMUS
nom3eMHbIXx BoA. Kraccudukanmuu moasemMHbix  BoA. ['pyHTOoBhle Boabl. Hamophbie
(apre3uanckue) Bojbl. MUHepalibHbIe BOABI. 30HAIBLHOCTH MOA3eMHbBIX BoJ. CocTtaB Bonbl. Boja
KaK pacTBOpUTENb. PacTBOpUMOCTH TBEpPABIX BEIIECTB, ra3oB. 3akoHbl Payns u Bant-I'odda.
XHMMHYECKHI COCTaB NPHPOAHBIX BOA. OCOOCHHOCTH XMMHMYECKOI0 COCTABA IMOJ3EMHBIX
BOJ
[TpupoaHas Boja Kak MHOIOKOMIIOHEHTHBIH pacTBop. KoHIIEHTpalusi pacTBOPOB U CIIOCOOBI ee
BBIpDAKEHMS. | TTaBHBIE MOHBI B BOAAX M MX INpoucxoxzaeHue. pH Boxabl. PacTBopeHHBIE rassl,

OMOTreHHBIC BEIIECTBA, OPTaHMYECKHUE BellecTBa. MUKPOKOMIIOHEHTHI (MUKPOIJIEMEHTHI) U HUX
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3HaueHue. ['pyHTOBbIe BOJBI. ApTe3uaHckue (HamopHble) BOAbL. MMUHEpaIbHbIE BOJBI:
KJIacCU(UKalKs 10 MUHEPATU3allii, Ta30BOMY U COJIEBOMY COCTaBYy, (GU3MUECKUM MapamMeTpam,
HAJIMYMIO CHIEIM(PUUECKIX KOMIIOHEHTOB. baibHeomornueckre rpynisl MUHEPATbHBIX BOJ.
DopMHpPOBaHHE XUMHYECKOI0 COCTABA MPUPOAHBIX BOJ
Knaccupukamuss 1o  MuHEpaidu3alMd, XHMHYECKOMY cocTaBy. HaumeHoBaHue BO..
[IpencraBienue pe3ynbTaToB XMMU4eckoro aHanu3a Boja. @opmyna Kyprnosa. I'paduueckoe
N300paKeHNE XUMUYECKOIO COCTaBa BOJ.
O01masi U permoHAJIbHAsI TUAPOXUMHUS
['mapoxumust  pek: (GOpMHpPOBaHHWE THUAPOXMMHYECKOTO COCTaBa BOJA Ha BojocOope,
HEOJHOPOJHOCTh XHMMHMYECKOI'O0 COCTaBa BOJbl B pEKaX, CTOK PACTBOPEHHBIX BELIECTB.
['mapoxumust aTMOCcEepHBIX OCAIKOB: MPOUCXOKACHUE U (OPMHUPOBAHNE XUMUIECKOTO COCTABA.
['unpoxumuss o3ep: TUAPOXUMHUYECKUE XapaKTEPUCTUKU O03€p, OCHOBHBIE OCOOEHHOCTHU
TUAPOXUMUYECKUX M T'MAPOOMOJIOTHYECKUX YCIOBUM 03€p, 30HAJIBHOCTH O3EPHBIX BOI.
XHUMHYECKUH COCTaB IPECHBIX 03€p. XUMHUYECKHHW COCTAB COJOHOBATBHIX M COJISIHBIX O3€p.
[Muppoxummudeckue 0cCOOEHHOCTH BOIHBIX 00beKTOB balikanbckoro peruona. ['mapoxumus ozepa
baiikan. ConoHoBaTele U colieHble o03epa peruoHa. (OCOOEHHOCTH pacHpOCTpaHEHUS
U TUAPOXUMHUS MUHEpaJbHBIX BOJ peruoHa. [IpoBeneHue ruApOXMMHUYECKHX MCCIEI0BAHUMN
y BOAHOTO OOBekTa. TexHuka O€30MacCHOCTU MPHU BBHIMOJIHEHUH TUAPOXUMUYECKUX PadoT.
O06001IeHIe MaTepHaIOB IHIPOXUMUYECKHX pPadoT.

4. Komnerenuuu, popmupyemMbie B pe3yabTaTe OCBOCHHUS AUCHUIIMHBI:
o CIIOCOOHOCTh UCIIOJIb30BaTh [10JIy4YE€HHBIE 3HaHUSI  TEOPETUYECKUX OCHOB

(GyHIaMEHTAIbHBIX Pa3/IeJIOB XUMHHU TIPH PELICHUH MpodeccuoHanbHbIx 3ana4d (OITK-1);
. BJIaJICHUE CUCTEMOH (pyHIaMEeHTaIbHBIX XuMHudeckux mousaTuid (ITK-3).

5. llnanupyemble pe3ybTaThl 00yUeHUsI

B pe3ynbpTaTe 0CBOCHMS IUCUMIUIUHBI CTYJEHT AOJIKEH:
3Hamb:
COBPEMEHHOE COCTOSIHUE U 33J]a4M THIPOXUMUYECKHUX HUCCIIEI0BAHMIA;
¢baxTopsl, onpeensionre GopMHUPOBaAHNE XUMUUECKOTO COCTaBa MPUPOAHBIX BO;
THIPOXUMUYECKHE KIIacCU(UKALINY;
THJIPOXUMHUYECKHE 0COOEHHOCTH BOJHBIX 00bEKTOB baiikanbckoro peruona;
IpaBUjIa TEXHUKU 0€30MaCHOCTH IPHU BBITOJHEHUH THAPOXUMHUYECKUX paldoT;
ymembp:
o MPaBWJIbHO MPOBECTH TUAPOXUMUYECKUI aHATIU3 TPOOBI BO/IBI PA3IMYHBIX BOAHBIX CUCTEM;
o OTIPEeNIeNIATh THAPOXUMHUUECKUE U THIPOOUOIOTHYECKUE XapAKTEPUCTUKU BOJHBIX CUCTEM;
o aHAJIM3UPOBATh MOJIYUCHHBIEC PE3YNIbTAThI U JEJIATh BHIBOIbI;

é1a0ems:

L] TCOpGTH‘I@CKI/IMI/I Hpe)ICTaBJ'IeHI/ISIMI/I FI/II[pOXI/IMI/II/I;

L] 3HAHUSIMHU O COCTAaBEC HpI/IpOI[HI)IX " IIOJA3C€MHBIX BOJ,

L] OCHOBaMH COBpeMeHHBIX METOA0B FI/II[pOXI/IMI/I‘IGCKOFO aHaJIn3a, HaBbIKaMH HHaHI/IpOBaHI/IH

¥ OCYIIECTBJICHUS THIPOXUMHIECKOTO IKCIIEPUMEHTA.
6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:

2 3a4yeTHBIC eAUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

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

N30panHbie r1aBbl AHAINTHYCCKOH XUMHUH

1. MecTro aucuMIiuHbI (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctunnuna «V30paHHbIe T1aBbl aHATUTUYECKOW XUMHI» BXOJUT B BAPUATHUBHYIO YacTh
osoka b1 «Jlucrumiameel 1 MOy TN» Kak auciuruinHa mo Beioopy b1.B./IB.5.

2. lleiu ocBOeHMSI JUCUMIITIMHBI:
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o O3HAKOMHTH CTYJEHTOB C OCHOBHBIMH HAIPABICHHUSIMH PAa3BUTHUS aHATUTHUYECKON XUMHUHU
MaJIbIX KOHIIEHTpAIMii, TEOPETUYECKUMH OCHOBAaMH, BO3MOXKHOCTSIMH, METOAMYECKHUMHU
MOJIXO0JIaMH ¥ IPUEMaMH MPOBEICHUSI KOHIICHTPUPOBAHUS U Pa3/ICTICHUS dJICMCHTOB.

o C Y4€TOM COBPEMEHHBIX HAyYHBIX IOCTHXKEHUH YriyOUTh 3HAHUS CTYACHTOB O METOJaX U
CPEICTBAaX XEMOMETPHUKHU, IPUBUTHh HABBIKU IIAHUPOBAHHS SKCIEpUMEHTa U 00pabOTKU
€ro pe3y/lbTaTOB B COOTBETCTBUU C CYIIECTBOM pEIIAeMOM 3aJaud, JaThb MOHSATHS O
METPOJIOTHYECKON CTOPOHE OpraHu3alUu padOThl XUMUYECKOW J1TabOpaTopuu U KOHTPOJIE
KauyecTBa pe3y/bTaTOB XMMHUUYECKOT0 aHAIN3a,

3. Kpartkoe cogep:xaHue TUCHMILIHHBI

OO01mas xapakTepucTHKA U KJIaccH(PpuKanus MeToA0B pa3jiejieHuss 1 KOHIEHTPUPOBAHUS

Ponb MeTonoB pa3ziencHUs U KOHIIGHTPUPOBAHUS B AHATUTUYECKOW XHUMHUU, BIUSHUE Ha

METPOJIOTHUECKUE  XapaKTePUCTUKM  METOAMK  aHanmM3a W UX  I(PQPEKTUBHOCTD.

KonnenTtprupoBanue kak 4acTHbIM ciy4ail pa3neneHus. ENUHCTBO (pU3MKO-XMMUYECKUX OCHOB

METO/IOB Pa3/eleHusl U KOHIEHTpUupoBaHus. OcOOEHHOCTH OIpEaeICHUs] HU3KUX COJEPKAHHA.

«Xonoctoit» onbIT. OCHOBHBIC MOHATHUS: pa3JelieHue, KOHIICHTPUPOBaHUE (OTHOCUTEIbHOE U

abcomoTHOE), BBIACNeHNe. Kitaccudukanms MeTOomOB pa3/ieieHUss W KOHLUEHTPUPOBAHHS TIO0

YUCIy KOHTaKTUpyOUuX (a3, 1O arperaTHoMy COCTOSHHIO KOHTaKTHpYROImUX  (as.

KonmyecTBeHHBIE XapaKTEPUCTUKH MPOLIECCOB PA3/IEICHUS M KOHIICHTPHPOBAHUSI.

Cnoco0bl ocynecTB/IeHHs pa3/ieieHus] 1 KOHIEHTPUPOBAHUSA

Ocaswcoenue u coocarxcoenue

OcCHOBHBIE TEOPETUYECKUE IMOJIOKEHUH MeToAa. THMbl KOJUIEKTOPOB U TpeOoBaHUS,

npenbaBisieMble K HUM. Heopranwmueckue coocamutenu. lIpomeccsl, AOMUHHPYIOUIHE TPH

coocaxnenuu. OpraHnuueckue coocaauTend. MexaHusm coocaxaenus. Kiaccudukanus

OpraHMYECKUX COOCAIUTENEH U COOCAXKIaEMbIX COEIMHEHUN. BiusiHMe KUCIIOTHOCTH pacTBOpa U

MPUCYTCTBHS MOCTOPOHHUX KOMILIEKCOOOpa3oBaTeneil Ha MOJHOTY pa3aeeHusl.

IKkcmpakuus

OcHOBHBIE OIpeNeTeHHs: SKCTPAKIUs, SKCTPAreHT, SKCTPAKT, PEIKCTPAKIUSA, PEIKCTPAreHT,

PEOKCTPaKT. ODKCTpPAaKIHMS MHKPO- M MaKpPOKOMIIOHEHTOB. [IpenMmymiecTBa W HEIOCTATKH

sKCTpakiui. OCHOBHBIEC 3aKOHBI 1 KOTUYECTBEHHBIE XapaKTEPUCTUKU IKCTPAKIIHH. DKCTPATeHTHI

u pazbaButenu. CrnocoObl OCYIIECTBIECHUS SKCTPaKIUU. TUIIBI SKCTParupyOUUXCsl COeTUHEHHH.

Copoyusn

[TapameTpsl copOruu. CopOIIMOHHOE KOHIIEHTPUPOBAHHE MHUKPOIIEMEHTOB. OCHOBHBIEC THITBI

copOeHTOB. (OCHOBHBIC TMOJIOKEHHUSI TEOPHH HMOHHOTO oOOMeHa. Tumbl HMOHOOOMEHHUKOB.

HNoHOOOMEHHbIE  paBHOBECHS. Omnpenenenue (U3UKO-XMMUYECKUX  XapaKTEpUCTHUK

MOHOOOMEHHHUKOB.

Jucmunnayus, promayun, npooupnas niaexka

JIMCTUIUISIIMOHHBIE METOIbl KOHIIGHTPHPOBAHHS: METOJbI HCHApeHUs; OTrOHKa IMOocIe

XUMHUYECKHX MPEBpAIllEHUI; ra30Basi SKCTPaKIUs U aHanu3 mapoBoid ¢a3el. Gnoranusa. TexHuka

ocymectBieHus. duoTanus mocae ocaxaeHus W HWOHHAs Quiotanus. DakTopsl, BIUSIOMIAE HA

dnoTanmoHHoe KOHIIeHTpUpoBaHue. CenekTuBHOE pacTBopeHue. [IpodbupHas miaBka. CyiecTBo

METO/Ia ¥ €r0 3HaUEHUEe MPpH ONpeaAesIeHU 0JaropoAHbIX METaJIOB.

Du3NKO-XUMHYECKHE METO/IbI pa3/ieIeHusl U KOHIEHTPUPOBAHHUSA

Xpomamozpaghusa, kanunnapulii Inekmpoghopes, INEKMpoOXumus — @QOUIUKO-XuMUUecKue

Memoovl pazoenenus u KOHYEHMpPUPOEaHus

OU3NKO-XMMHUYECKHE OCHOBBI  XpOMaTorpaduueckoro Tporecca. BrusHHe MmapaMeTpoB

mpolecca Ha KadecTBO xpomartorpaduueckoro pasaeneHus. DakTtopel, BIUSIONME Ha

CEJeKTUBHOCTh U 3 dekTuBHOCTh pasaeneHus. Cymuocts MeTona KD. Bo3moxxkHocTn metona

KD3. Dnexrponus u nemeHTaIus.

XeMOMeTpHKA M XHMHYECKAs MeTPOJIOTHSI

OcHOBHBIE 33/Ia4H ¥ TIOHATHS XEMOMETPHUKHU U XUMHUECKOH MeTponorun. [IpsiMbie 1 KOCBEHHbBIE

u3MepeHusi. OCOOCHHOCTH W3MEpPEHUS XUMHYCCKHX BEIUYHH. AHAIUTUYCCKHH CHUTHA,

rpagyupoBouyHas (yHKIHA. AOCONIOTHBIE M OTHOCHTENbHBIE MeETOAbl aHamm3a. OO0pasibl
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CpaBHEHHMsS, CTaHAapTHbIe o0Opa3ibl. OCHOBHBICE TMOHATHS XUMHUYECKOW  METPOJIOTHH:
MOTPEIIHOCTh, BOCIHPOU3BOJUMOCTb, MPABHIBHOCTb, YYBCTBUTEIBHOCTb, CEIEKTUBHOCTb.
Craructuueckre METO/1bl OLIEHKH BOCIIPOM3BOAMMOCTH. METO/1bI OLIEHKH ITPABUIIBHOCTH.

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

o BJIQJICHUE HABBIKAMU XHUMHYECKOTO HSKCIEPUMEHTA, OCHOBHBIMH CHHTETHUYECKUMU
U aHAUTUYECKMMH METOJaMU TIOJYy4YEHHS M HCCIEJOBaHHUS XUMHUYECKHX BEIECTB
u peakimii (OI1K-2);

. BJIaJICHHE CUCTEMOM (DyHIaMEHTAIbHBIX XuMudeckux moustuii (ITK-3);

o BJIQJIETh METOJaMH Oe30macHoro oOpallleHus ¢ XMMUYECKUMH MaTepHalaMd C Yy4eTOM
ux (pusnyeckux u xumudeckux cpoicts (ITK-7).

5. llnanupyemble pe3yJbTaThbl 00yUeHUsI
B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI CTYACHT HOJIKEH:

3Hamy:

o TEOPETUYECKHE OCHOBBI METOJOB pa3efieHUs KOHIEHTPUPOBAHUS, HUX MECTO B DAy
JIPYTUX METOJOB MCCIIEIOBAHUS, a TAK)KE B3aMMOCBSA3b C METO/IaMU AaHAITUTUYECKON XUMUU
B IIEJIOM U ¢ IpyTuMH (yHIAMEHTATbHBIMA XUMHYECKUMU JUCIUILTHHAMI,

o OCHOBBI TEOPHH BEPOSATHOCTEH U MAaTEMaTUYECKOM CTATUCTUKHU, TUCIIEPCUOHHOTO aHAJIM3a,
METO/IOB IJIAHUPOBAHUS IKCIIEPUMEHTA;

ymembw:

o peain30BaTh BO3MOXKHOCTH METOJAOB pa3/ielieHHss U KOHIEHTPUPOBAHUSA KaK Ha IJTare
IUTAHUPOBAHUS HKCIIEPUMEHTa, TaK W JUIsl MPOTHO3MPOBAHHS TMOBEICHHS peabHBIX
XUMHUYECKHUX CHUCTEM;

o MPAKTUYECKH TMPUMEHSATh METOAbl XHUMHUYECKOH METPOJIOTUM U XEMOMETPUKH B
XUMHUYECKOM aHaJIN3€, OPUCHTHUPOBATHCS B HUX;

enademp:

o METOJIaMU pa3/JeJIeHUs U KOHLIEHTPUPOBAHHS MpPH Pa3pabOTKE HOBBIX AHATUTHUECKUX
METOJUK U PeaTu3alii ONUCAaHHBIX.

o METOJIaMH ¥ CPEACTBAMH XEMOMETPHKH JJIsl PeLICHUS 3a7a4 XUMUYECKOTO aHaTn3a.

6. O01mast TpPy10eMKOCTh JUCHUIJIMHBI:

4 3aueTHble eauHUILIBI (144 yacoB).

7. ®opMa KOHTPOJIA:

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

I'ereporennblie paBHOBeCUdA

1. MecTo ucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuumnHa «l'eTeporeHHble paBHOBECHS» BXOAMT B BapUaTHBHYIO 4YacTb Oyioka bl
«IucuuIIMHbI ¥ MOTyJIM» Kak IucHHILIMHA 1o Beibopy b1.B.JIB.S5.

2. llenn ocBOCHMS JTMCHUIIIHHBI:

. OBJIaJICHME METOJAMHU TE€OMETPHUYECKONM TEpPMOAMHAMUKH JJIsl HUCCIeN0oBaHUs (ha30BbIX
PaBHOBECHI;

. YCBOGHHE TeOopuu (a30BbIX MEPEXOJI0B, 3HAKOMCTBO C KJIACCHUECKUMH JHarpaMMaMH
COCTOSIHUSL OMHApHBIX CHCTEM, a TaKXe C TPOMHBIMHM JAMarpaMMaMid, HEOOXOAMMBIMU
COBPEMEHHOMY CHELHAIUCTY B 00JIaCTH XUMUHU U XUMHUYECKON TEXHOJIOTHUH.

3. Kparkoe conep:kanue THCHUIIIHHBI

T—x—y nuarpaMMspl ¢ HOHBAPHAHTHBIMH PABHOBECUSIMH

Huazpammol  cocmoanua O060UHBLIX cUCMEM: C HEOZPAHUYEHHOU PACMEOPUMOCHIbIO

KOMNOHEHMO8 U ¢ mpex@azHvlM HOHGAPUAHMHBIM PAGHOBECUEM; C MOHOMEKMUYECKUM

paeunosecuem u ¢ RNOJUMOPPHBIMU KOMHOHEHMAMU; C HPOMENCYMOYHbIMU pa3amu.

Huazpammol  cocmoanus mMpOUHLIX CUCMEM C Yemblpex@a3HvblM HOHEAPUAHMHBIM

npespawienuem.

OOmue mpeacTaBIeHUS O JAMArpaMMax COCTOSHHUA. TepMOJMHAMHYECKUH MOTEHIUAL.

3aBHCHMOCTD TCPMOAUHAMHUYCCKOI'0 IMOTCHIOHAJIA OT TCMIICPATYpPbl W HOABJICHUA. Ananuz
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JUarpaMMbl  COCTOSIHMSI ~ JIByXKOMIIOHEHTHBIX  CHUCTEM C  MCIOJIb30BaHUEM  METOoja
TEOMETPUUYECKOW TEPMOJUHAMUKH. 3aKOHOMEPHOCTH W300pakeHus (a30BBIX pPaBHOBECHU
B CJIOXHBIX AMarpaMMax COCTOSIHUS. |'€oMeTpuUecKre OCHOBBI IIOCTPOEHMSI CJIOKHBIX JUarpaMm
cocTosiHUSL (ha30BBIX paBHOBECHH. 3HAU€HUE TETEPOTeHHBIX PABHOBECHM [Isl TOHHUMaHUS
npobieM cuHTe3a M pa3pabOTKH TEXHOJIOTUH TOIYYEHHUS BEIIECTB. | eTeporeHHble paBHOBECHS
KaK pa3/ie]] XUMHYECKON TepMOANHAMUKH. Baxknelimue noustusa u onpenenenus. [Ipasumo das.
[TonsiTue XUMHUYECKOro nmoTeHuuana. /J[uarpamma cOCTOSSHUSL CUCTEMBI C HENPEPBIBHBIM PSIOM
JKUJKUX M TBEPABIX pacTBOpOB. Jluarpamma COCTOSSHUS CHUCTEMBI C TOYKOM MHHHMYyMa
Ha JIMHUAX JIMKBUIYCA U coiuayca. JluarpaMMa COCTOSIHUSI CUCTEMBI C PACCIOCHUEM pacTBopa
B TBEPJOM COCTOAHMH. JlMarpamma COCTOSIHMSI CHUCTEMBI C YIOPSAJOYEHHBIMU TBEPIBIMU
pactBopamu. JlMarpamMma COCTOSIHMSI CHUCTEMBI C 3IBTEKTMYECKMM paBHOBecueM. [luarpamma
COCTOSIHMSI CUCTEMBI 3BTEKTHUECKOT0 TUIIA C PETPOrPATHBIM COJIIUYCOM. J[Marpamma cOCTOsIHUSA
CUCTEMBl C IEPUTEKTUYECKMM paBHOBecueM. OrpaHMdeHHas pacTBOPUMOCTb KOMIIOHEHTOB
B JKHMJIKOM COCTOSHMM. J(Marpamma COCTOSIHUSI CHCTEMBI C OIPAHUYEHHOW PacTBOPUMOCTBIO
KOMIIOHEHTOB B JKHJKOM COCTOSIHUM. CHUCTEMBbI C MOHOBapHAHTHBIM PAaBHOBECHEM TBEPIBIX
pacTBOPOB ~ Ha  OCHOBE  HONUMOPGHBIX  MoAM(HUKAIUN  KOMHOOHEHTOB.  CucCTeMbl
C MOHOTEKTOMJHBIM paBHOBecMeM. CHCTEMBbl C HBTEKTOMIHBIM paBHOBecueM. CHUCTEMbI
C METAaTEeKTUYECKUM paBHOBECHEM. J(MarpamMmbl COCTOSIHUSI CUCTEM C KOHTPY3HTHO IUIaBsLIEHCS
npoMexXyTouHor (as3oil. JlmarpaMMmbl COCTOSIHHSI CHUCTEM C WHKOHTPYIHTHO TUIABSIICHCS
OpoMeXyTOuHOW (azoi. JlmarpaMmbl COCTOSIHUS CHCTEM C TPOMEXKYTOUHOH (ha3oM,
oOpa3yromielics 1O  CHHTEKTHYECKOW  peakuuu.  JluarpaMMbl — COCTOSIHHUSL ~ CHUCTEM
C TMPOMEXYTOYHBIMU (azaMu, OOpa3yIOUUMUCS IO peaklHusM B TBEPIOM COCTOSHUU.
JlmarpaMmbl COCTOSTHUSI CHCTEM C TMOJUMOP(HBIMH TPOMEKYTOYHBIMU (hasamu. Jluarpammbl
COCTOSTHUSI CICTEM C YIOPSI0OUEHHBIMH TPOMEXYTOYHBIMU (hazaMu.

T—x—y nuarpaMmsl ¢ IPOMEKYTOYHBIMU (azamu

Memoo zeomempuueckoit mepmoounamuku. OcHogvl U300parxcenus OUAZPAMM COCHIOAHUA
mMpOUHbBIX cucmem

JuarpamMma COCTOSIHUSI CUCTEMbBI C HEOIPAaHUUEHHON pacTBOPUMOCTBIO KOMIIOHEHTOB B KUJKOM
U TBEPAOM COCTOSHHUAX. JlMarpamMma COCTOSHUSI CHUCTEMBI C Tpex(a3HbIM SBTEKTHUUYECKUM
B3auMoOJieiicTBieM. JluarpamMma COCTOSIHUS CHCTEMBI C TpexX(a3sHbIM MEePUTEKTUUECKUM
B3aumozeiictBueM. MccienoBaHue yciaoBHM CMEHBI THHA Tpex(a3zHOro MpeBpalleHus.
JmarpamMma  COCTOSIHHSL CHUCTEMBI C  4YeTbIpex(a3HbIM OJBTEKTHUYECKHM pPaBHOBECHEM
U MIEPEMEHHON pPacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM COCTOSHUHU. JlMarpamma cOCTOSTHUS
CUCTEMBI C YeTbIpex(a3HbIM IBTEKTUYECKUM PABHOBECHEM, B KOTOPOW OJUH W3 KOMIIOHEHTOB
He o0pa3yeT TBEpPABIX pacTBOPOB. JluarpaMMa COCTOSIHUSI CHCTEMBI C 4YeTbIpex(azHbIM
HBTEKTUYECKUM PaBHOBECHEM, B KOTOpPOH JBa KOMIIOHEHTa HE 00pa3ylOT TBEPIbIX PAaCTBOPOB.
Jnarpamma COCTOSIHUSI CUCTEMBI C YeTbIpeX(a3HbIM 3BTEKTHUECKUM PaBHOBECHUEM, B KOTOPOM
KOMIIOHEHTBHI He 00pa3yloT TBEpABbIX pacTBOpoB. JluarpamMmma COCTOSIHHSI — CHCTEM
¢ ueThlpex(pa3HbIM IBTEKTUYECKUM PABHOBECHUEM U OTPAaHMUYEHHOW PacTBOPUMOCTHIO B KUJIKOM
cocTtossHUU. JlnarpaMma COCTOSIHUSL CHCTEM C YeThIpeX(pa3HbIM MEPUTEKTUIECKUM PaBHOBECHEM
U TIepEMEHHOM PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

T—x—y nAuarpaMmsl ¢ NOJUMOP(PHU3MOM

Komnviomepuwvie moodenu ouazpamm cocmoanus mpoiunvix cucmem. Ilpozpamma «Pedaxmop
dazoswix ouazpamm

Tpuanrymsiiuss TPOWHBIX CHUCTEM C MPOMEKYTOYHBIMH KOHTPYIHTHO TUIABSIIMMHUCS (hazamu.
JuarpaMma COCTOSIHMSI CHCTEMbl C JBOMHOW WHKOHTPYIHTHO IUIABSIIENUCS MPOMEXYTOUHOM
dazoif M MeTaTeKTHMYeCKUM ueThlpex(a3HbIM HOHBAapMAHTHHIM paBHOBecueM. J[luarpamma
COCTOSIHUSI CUCTEMBI C ABOMHBIMH M TPOMHBIMU KOHIPYIHTHO M MHKOHTPYIHTHO TUIABSIIUMUCS
MIPOMEXKYTOUHBIMU (pazaMu. AHAIU3 U30TEPMUUYECKUX U MOIUTEPMHUUYECKHX pa3pe3oB. MeToabl
pacuéra KOOpAUHAT HOHBAPUAHTHBIX TOUYEK U JIMHUM COBMECTHOM KpucTamu3anuu. [Iporpammel
Bar, Vozdv, SuMar, Optimiz, QuatSyst. KoHIeHTpanlOHHbIE CHUMIUIEKCHI U KOMILUICKCHI.
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CpoiicTBa 1eHTpa Macc. PemieHue reoMeTpuyecKux 3afad OapUIIEHTPHUYECKUM METOOM.
Tpuanrymsus noaud1poB. Pacuér cocTaBOB MHOTOKOMIIOHEHTHBIX CHCTEM.
T—x—y nuarpaMmmsl ¢ paccjJauBaHueM
Komnoviomepuvte moodenu T-x—y ouacpamm cocmoanusa Ilpozpamma «Koncmpykmop
dazoswix ouazpamm»
MeToauka KOHCTPYMPOBAHHMS M HUCCIENOBaHUS [—x—y JAMarpaMM MOHOTEKTHYECKOIO
Y CUHTEKTUYECKOr'0 THUIIOB C MOHOBAPUAHTHBHIMU U HOHBAaPUAHTHBIMU PaBHOBECUSIMU. TpoOilHbIC
CUCTEMBI C CEIJIOBBIMU MTOBEPXHOCTSIMH U SKCTPEMyMaMU Ha MOBEPXHOCTSIX, C BEPTHUKAIbHBIMU
U TOPHU3OHTAJIBHBIMU CKJIQJKaMU Ha TOBEPXHOCTIX. Busyanm3amusi (U3HKO-XUMUYECKHIX
CUCTeM. XapaKTepUCTUKa U BO3MOXKHOCTU mporpammHoro mnakera «KoHCTpykTop (a3oBbix
quarpamMmy. AJITOPUTMBI TTPe0Opa3oBaHus KOOPAMHAT MHOTOKOMITOHEHTHBIX CHCTEM. 3HaUYCHUE
MCCJIEIOBAaHU MHOTOKOMIIOHEHTHBIX CHUCTEM JUIsl PEeIlIeHus: MpoOJieM XUMUUYECKONH TEeXHOJIOTHUH,
MaTepUaIOBECHUS, T€OJOTHH, (U3UKH KOHICHCUPOBAHHOTO COCTOSHUS W XUMHUHU TBEPIOTO
tena. [Iporpammer FD, PO/I, JIMBb.
4. Komnerenuuu, popmupyemMblie B pe3yabTaTe 0CBOCHH S JUCHUNIMHBI:
o CrocoOEH K TOUCKY M TEpBUYHOM OOpabOoTKe HAyYHOH U HAyYHO-TEXHHYECKOH
undopmaruu (OI1K-5);
o BJIJICTh CUCTEMOMU (yHIaMEHTAIbHBIX XuMuueckux moustuii (ITK-3);
o BJIa/IETh HaBBIKAMU MPEJICTABICHUS MOJTYYCHHBIX PE3YyJIbTaTOB B BHJIE KPAaTKUX OTYETOB
u npe3enranuii (ITK-6).
5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT H0JIKEH:
B pe3yabTare 0CBOEHUSI TUCHMILIMHBI CTYIEHT J0JI/KEH:

3Hamp:

. METO/IbI BU3yaJIU3alliy TPOHHBIX M 00JIee CII0KHBIX CHCTEM;

. CTpOo€HUE 1—x—y IuarpaMM OCHOBHBIX TOIOJOTHYECKUX THUIIOB;

. OCOOEHHOCTH  MHOTOKOMITIOHEHTHBIX CHCTEM Kak OOBEKTOB MaTepHAIIOBE/ICHUS,
XUMHUYECKON TEXHOJIOTHH, XUMHH TBEPJOTO Tela, GU3UKU KOHACHCUPOBAHHOTO COCTOSHUS
Y TEO0JIOTUH;

. QIrOpUTMBl  pacuera (Pa3oBBIX pPAaBHOBECMHM B COBPEMEHHBIX AJIEKTPOHHBIX 0a3zax
TEPMOANHAMHWYCCKUX TaHHBIX,

e  METOJbl MpeoOpa3oBaHus OAPULIEHTPUUECKUX U JEKAPTOBBIX KOOPMHAT;

. KHHEMaTUYECKU crtocod 00pa3oBaHus TpaHull (Pa3oBeIX 00JaCTEl;

° TpeOOBaHUSI T'€OMETPUUECKON TEpPMOAMHAMUKM K CTPOEHHUIO (DAa30BBIX JMarpaMm
(MIpUHIUIBI COOTBETCTBUSI, HENPEPHIBHOCTH, TPAHCIALMHU, MPABUIIO CONPUKACAIOLIUXCS
oOnacrteii, KpUBM3HA TpaHUIBl (Ha30BON 00NACTH M PACHOJOKEHHE €€ MeTacTabUIbHOTO

MPOJOIKEHHUS);

®  XapaKTEPUCTHUKM M BO3MOXXHOCTHM IIPOIPaMMHBIX IIaKETOB JUIsl pacueTa Auarpamm
COCTOSIHUS;

ymembo:

o peoOpa3oBhIBATh KOOPAMHATHI MPH MEPEX0/IaX «CUCTeMa-TOJACUCTEMa» U «mojacuctemMa 1
— TOJICUCTEMA 2 B PA3IMYHBIX COUETAHMSIX UX PAa3MEPHOCTEH;

pacrno3HaBaTh Tpex(da3Hbie 00J1aCTH CO CMEHOM THIA PeaKInH;

BBITIOJTHSATE TOJPA3ICICHHS ITOJTHIIPOB;

MIPUMEHSITH MOHATHE IIEHTPa MacC K PEIICHUI0 TEOMETPUUECKUX 3a]1a4;

CTPYKTYypUpPOBaTh HH(OPMALHUIO O TEOMETPHUECKOM CTpPOEHUH (Ha30BBIX JUArpamMm
U COJIEp)KATENIbHO KOJIUPOBATh €€ DJIEMEHTHI;

e  pemiaTh 3a/1a9U HHTEPIOJISAIUN ITOBEPXHOCTEH;

enaoems:

o MaTPUYHBIMU aITOPUTMAMU TPUAHTYISIIIAA MHOTOMEPHBIX MOJIMAAPOB;

o METOJIMKON CO3/IaHUsI KOMIIBIOTEPHBIX MOJIeNiel N300apHBIX AUarpaMM TPOHHBIX CHCTEM;
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o HABBIKAMHU B3aUMOJICHCTBHUS CIICIUAINCTOB PA3UYHOTO MPOQPMIS TPU BBITOJIHEHUU
MEXIUCHUIUTMHAPHBIX MPOEKTOB (COBMECTHOE BBHINIOJHEHUE Y4EOHO-MCCIEN0BATENbCKUX
3a/IaHui TI0 MOJICTTMPOBaHUIO (ha30BbIX Auarpamm co cryaearamu UMU u ®TO BI'Y);

o KOMITBIOTEpHBIMU ~ TIporpamMmamMu  «Penaktop  ¢a3zoBeix auarpammy, «KoHCTpyKTOp
¢da30BbIX AuarpaMm» M METOIMKON MOJIENUpOBaHUSA H300apHBIX AHarpaMM TPOWHBIX
CHCTEM;

®  TEpMOJMHAMUYECKUMHU METOAaMM aHaiu3a (a3oBbIX IEPEXOJI0B B TUIOTETUYECKUX
U peajbHbIX PU3NKO-XUMUYECKUX CHUCTEMAX;

. METOAMKON pPa3pabOTKH DIEKTPOHHBIX BEPCUH TPAAMIMOHHBIX Yy4YeOHBIX TOCOOMIA
o (pU3MKO-XUMUYECKOMY aHAIN3y, TeTEPOreHHBIM PABHOBECHUSM, KOHICHCHUPOBAHHOMY
COCTOSTHUIO U MaTepUAIOBEICHHUIO.

6. O01ast TPy10eMKOCTh JUCIHUIJINHBI:

4 3auetHble eauHuIlsl (144 daca).

7. ®opMa KOHTPOJIS:

[TpomexyTouHas aTTectanus — 3a4et (8 cem.).

MeTtoabl MOJIYyI€HUSI MOHOKPHUCTAJIJIOB

1. MecTo qucuMiiuHbI (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Hucuunnuna «MeToapl TOJYy4eHHs] MOHOKPHUCTANIOB» BXOIUT B BAapUAaTUBHYIO YacTh
6noka b1 «JlucuuniauHel 1 MOIyIW» Kak AucuuIuinHa no Beioopy b1.B.J/1B.6.
2. llesb 0CBOEHMS M CUUIIIUHBI:
. (dbopMupoBaHue 0a30BBIX MPEACTABICHUI O HAyYHBIX NMPUHIMIAX U OCHOBHBIX METOAAX
MOJIy4YEHUSI MOHOKPHUCTAILIOB.
3. KpaTkoe coaep:kanue Q1uCHUNTIHHBI
DU3NKO-XUMHYECKHE OCHOBbI BHIPAIIUBAHUS MOHOKPHUCTAJLIIOB
Ilhagnenue u Kpucmannuszayusa. OCHOGHBlEe cCcmaduu KpUCMAIAU3AUUU, 20MO2EHHOE
u cemepozennoe oopazoseanue 3apooviuienl
Ornpezenenne TemmepaTypbl IUTABICHUS, YACIbHOW TEIUIOTHI TUIABJICHMS, KPUCTAJUTU3AIUU.
PaBHOBecHas Temmeparypa KpUCTAJUTM3AIMH, EPEOXTaKICHUE U METacTaOMIbHOE COCTOSHHUE.
[lepechimiennas (asza, nepeoxiakaA€HHas KHUJIKOCTh, TEPMOJAMHAMUYECKUI MoTeHuuan ['nbbcea.
OcHOBHBIE CTaANH KPUCTAJUIM3AIMH, TOMOTEHHOE M TE€TePOreHHOE 00pa3oBaHUE 3apOJbIIICH.
[Iporieccrl, COMPOBOXKIAIOIMINE POCT KPUCTAIIOB. XUMUYECKHUE B3aHMMOJICUCTBHUS B PaCTBOpPAX-
pacmiaBax. KucinoTHo-oCHOBHasi XapaKTepUCTHKA PacIlJIaBOB OKCUJIOB U COJIEH.
Mexanusmol pocma cpaneii Kpucmanog
3aBUCUMOCTh CKOPOCTH IMpOIecCa KPUCTAJUIM3AaUUU M MHUKPOCTPYKTYpPbl CIMTKAa OT YHcia
3apoJBIIEd M WX CKOPOCTH pocTa. [MApoAMHAMHUYECKHE PEKUMBI TPH KPUCTAITU3AIUH.
Kunernka, mopdonoruss W MexaHH3M pocTa KpucTamsioB. KuHeTnmueckne OCOOEHHOCTH.
MaccoBast kpuctamnuzauus. Jlokanuzamuss UEHTpoB KpucTtaumsanuu. Cxema pacryiuen
MOBEPXHOCTU KPUCTAJUIA 110 MOJIEKYJIsIpHO-KUHeTHYeckor Teopun Koccens-CtpaHckoro.
Ilocmpoenue ouazpamm naA6KOCMU OKCUOHBIX U COJIE6LIX CUCHIEM KAK OCHO8a noobopa
pacmeopumen
JuarpaMMpl TJIaBKOCTH OKCHAHBIX W COJICBBIX CHCTEM. THUIBI B3aWMMOJEHCTBHUSI W THIIBI
nuarpamm. [locTpoenne nuarpamm mIaBKOCTH.
OcHOBHbBIE MeTOAbI BHIPAIIUBAHNSI KPUCTAJJIOB
Knaccudukanus merogo. Poct kpucramioB npu Ga3zoBoM Mepexojie KUAKOCTb-TBEPAOE TEIO
B OJHOKOMIOHEHTHOW cucteme. Crnenuduka pocrta KpHUCTALIOB TpH (a30BOM IEpexojie
B MHOTOKOMIIOHEHTHBIX cucTeMax. CriocoObl HallpaBIeHHON KPUCTAIN3AIINH.
Memoowt évipawjueanun u3z coOCmMeEEHHLIX pACHIABCOE
OcCHOBHBIE METO/bl BBIpAlIMBaHUS KPUCTAUIOB W3 pacmiiaBoB: Kupomyrnoca, Yoxpanbckoro,
Crokbaprepa, bpumxmena, Bepreitns, 30HHOW Tu1aBku. OCHOBHBIE OCOOCHHOCTH 30HHOU
waBku. Meton [1danna 1y1st ouncTKU KpUCTaioB repManus. ['opu3oHTanbHAs U BepTUKAIbHAS
30HHas nepexkpuctauianusi. Koaddumuent pacnpenenenus u npumecu. [lepepacnpenenenue
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npuMecH B TIpoliecce pocra kpucramia. [Ipoduns pacmpeneneHus TPUMECH B KpHCTaJIE.

D¢ hEeKTUBHOCTh OUNCTKH.

Memooul evipaujueanus u3z pacmeopoe

BripamuBanue U3 HU3KOTEMIIEPATYpHBIX — pacTBOpoOB. ['mapoanHamuyeckue  (HakTopsl,

BIUAIONIME HAa KUHETHKY KpucTauinzanuu. JlBa stana kpuctamumsanud. OCHOBHBIE THIIbI

KPHUBBIX PACTBOPHUMOCTH B 3aBUCHMOCTH OT TeMIeparypbl. Cxema ruipoTepMaibHOrO aBTOKJIaBa

C BHYTPEHHHUM PACIIPEICICHUEM TEMIIEPATYPHL.

Kpucrannuzanus u3 pactBopoB B paciiaBe. HayuHble OCHOBBI pacTBOpP-paciyIaBHOTO METO/A.

OOmme cBeneHust 0 pacTBopax. PacTBopbl kak (as3bl MEepeMEHHOro cocraBa. TeopeTHueckue

MPEJICTaBICHUS O pacTBOpax W MX pa3BuTHe. KpuTepuu pacTBop-paciiiaBHON KpHUCTaNIM3ALINU.

Kputepuu BeiO60pa pactBopuTtens. Hemoctarku pacTBOp-paciyiaBHOTO METOAA.

['unporepmanbHbIii CHUHTE3 W POCT KpHUCTauioB. OOmias XapakTepHCTHKa, MPEUMYIIeCTBa

Y HEJIOCTATKH.

Memoowt evipawiueanus u3 2azoeoi ghazvl

XUMHUYECKHE peakIud B ra3oBod (haze NpU TPaHCIOPTE BEIIeCTBA K 30HE pOCTa, €ro

pa3JI0KEHUH UM CUHTE3€ Ha 3aTpaBKe.

3akiroveHue

Pa6otel cotpynnukos BI'Y u BUIT CO PAH no BeIpanuBaHui0 MOHOKPUCTAIIIIOB.

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

o CHOCOOEH HCIOJIb30BaTh MOJYYEHHBIE 3HAHMSI TEOPETUUYECKHX OCHOB (PyHIAaMEHTaIbHBIX
pa3nesioB XMMHUH P peleHny npodeccnonanbubix 3a1ay (OITK-1);

o BJIaJieTh 0a30BBIMM HABBIKAMH  HCIIOJIB30BAHMS COBPEMEHHOW ammaparypbl MpH
NPOBEJICHUH Hay4HbIX uccinenoBanuii (ITK-2).

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

3Hamy:

o CYUIHOCTb U MIPUMEHEHHUE METOAOB MOJIyYeHUs MOHOKPH CTAIIIOB;

ymembp:

o WCIIONBb30BaTh 3HAHMS, HAKOIUIEHHBIE TPH H3YUYeHUH Kypca «MeToapl TOIydeHUs
MOHOKpPHUCTQJIJIOBY», JUIsl BbIOOpa MeETOJa M YCIOBUM BBIPAIIMBAHMSI KPUCTAJJIOB
KOHKPETHOI'0 HEOPTaHMYECKOTO COEIUHEHNS,

enademp:

. METOJI0JIOTHEN BEIOOPA METO/1a KPUCTAIUTH3AIIMN KOHKPETHOTO BEIIECTBA.

6. O01mast TpPy10eMKOCTh JUCHUIJIMHBI:

2 3a4yeTHbIC eqUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexyTouHas aTTectanus — 3a4er (7 cem.).

MexaHH3Mbl OPraHHYeCKUX PeaKIuH

1. MecTro aucuMiiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Juctumnnmza «MexaHu3Mbl OPTaHUYECKUX peakluii» BXOAUT B BApHATUBHYIO YacTh OJ0Ka
b1 «/lucummimabl 1 MOIyIN» KaK AUCIUIUTHNHA 110 BeIOOpy B1.B.JIB.6.
2. llenb ocBOCHUSI AMCUMIIIMHBI:
2. Ie14 0OCBOEHHUSA JUCUUILIMHBI:
. CUCTEMaTHU3allisl 3HAHUM CTYICHTOB O MEXaHU3MaX BAKHEUIIINX OPraHMYECKUX PeaKIIuil;
. MIOArOTOBKA CTYJEHTOB K HCIOJIb30BAaHUIO IOJYYEHHBIX 3HAHUM O MEXaHM3MaxX peakLuil
¥ METOJ[aX UX YCTAHOBJICHUS JIJIsl PEIICHHs] KOHKPETHBIX MPOoGEeCCHOHATBHBIX 3a/1a4.
3. Kpartkoe coapep:xanue TUCUMILIHHBI
Kinaccupukanusi MmexaHusmMoB M THNOB peakuuil. MeToabl yCTaHOBJIEHHST MEXaHM3MOB
peakuumn
[TonsiTne MexaHuM3Ma peakUuu. THUIbl MEXaHU3MOB: TETEPOJIMTUYECKUE, T'OMOJIUTHYECKHE
U TEePULUKIAYECKHE peakuuu. TUIbl XMMHYECKUX PEaKUUMH: 3aMElleHHe, MPHUCOCIUHEHHUE,
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AIIMMUHHUPOBAHUE (FKCTPY3Hsl, (hparMeHTaIus ), OKMUCICHHE, BOCCTAHOBJICHHUE, NIEPErPyNITUPOBKA.
Metonel YCTaHOBJICHUS MEXaHW3MOB: oIpezcieHue CKOPOCTH peakuuu
U e¢ TepMOAMHAMHUYECKUX MapaMeTpoB, OOHAPYKEHHE KHMHETUYECKOTO H30TOMHOro 3(ddekra,
U30TOIHAs METKA, BBIACICHHE WIM OOHapy)XeHHE MHTEepMeauara, MOsBIEeHUE (MCUYE3HOBEHHE)
WIA W3MEHEHHE ONTHYECKOH aKTHUBHOCTH CyOCTpara, YCTaHOBJIEHHE CTEpPEeOCHelU(PUIHOCTH,
CTEpPEOCEIIEKTUBHOCTH, PErMOCEIEKTUBHOCTH peakiuu. Omnpenenenue 3pQPeKToB 3amecTuTeneit
u 3(ppexToB pacTBOpHUTENEH.

Kunernyeckue 1 TepMOANHAMHUYECKHE YCJIOBUS PeaKLUH

[TpyHIMT ~ MHUKPOCKONMMWYECKOH 0OpaTUMOCTH  peakiHH, TMPUHLIUIN  KBa3UCTAIIMOHAPHBIX
COCTOSIHUH M MX pOJIb B YCTaHOBJICHHH MEXAaHU3MOB peaknuu. MOHO- M OUMOJIEKYJSpHBIE
peakuuu, MOPSAOK pEeaklUy, ICEBIONOPSJIKOBblE peakuuu. KuHernueckas cTajus peaklUu.
[TpakTHdeckuil X0 KMHETUYECKUX McciaenoBaHui. Teopus nepexomHoro coctosHud. [lonsarue
IIEPEXO/IHOTO  COCTOSIHMSI, AKTUBUPOBAaHHOI'O KOMIUIEKCa M uHTemenuara. J[luarpamma
NOTEHIMAJIbHONH HSHEPrMM MOHO- U OuMoNeKkyssipHbIX peakuuid. [loctymar XsmmoHza
U TEOMETpPHUsl aKTHMBHUPOBAHHOIO KOMIUIEKca. MeToapl omnpeaeneHuss TepMOJUHAMHUYECKUX
BEIMYMH, UX (QU3UUYECKUH CMBICI W HMH(POPMATHUBHOCTb. BeIMUMHBI SHTPONUU aKTHUBALUU
U conbBaTanoHHble 3 dexTor. KuneTnueckuii 1 TepMOIMHAMUYECKUN KOHTPOJIb PEAKIIHH.
Kunemuueckuii uzomonnutit 3¢hpgpexm

[lepBUYHBI KUHETHYECKHHA W30TONHBIN 3(dekr neirepus, MPUYMHBI €r0 BO3HUKHOBEHHSI.
M3oTonHas MeTKa W INPUMEHEHHE €€ JUld YCTAHOBJIGHHsS MEXaHHM3Ma peakuuu. M3oronHble
3¢ (HEKTH APYTUX IIEMEHTOB (l?’C, BN, 18O). BenuunHaa nmepBUYHOrO KUHETHYECKOTO A dekTa
U TEOMETpHUs NepexonHoro coctossHus. I[Ipounocts cBa3u C—H B akTUBUPOBaHHOM KOMILIEKCE.
[ToHsATHE BTOPUYHBIX H30TOMHBIX YPPEKTOB; HOPMATHLHOTO U 0OpAIIEHHOTO.

Ippexmuvr pacmeopumeneii

Knaccudukanus pacTBopuTeneii: Ha OCHOBE AMANIEKTPHUYECKOW NPOHHUIAEMOCTH (TIOJISpHBIC
U HEMOJISIpHBbIE PACTBOPUTENHN), HA OCHOBE HYKJICO(MUIBbHBIX (OCHOBHBIX) M JIEKTPO(UIBHBIX
(KUCJIOTHBIX) CBOMCTB PacTBOPUTEJEH: MPOTOHHBIE, AallPOTOHHBIE U OUIIOJIIPHBIE AIIPOTOHHBIE
pactBoputenu. CootHomenne SN1 n SN2 peakuuii B pa3InyHbIX pacTBOPUTENAX. BHyTpeHHUN
BO3BpaT MW ero oOHapyxeHue. JKecTkocTb W MATKOCTh pactBoputenei. CoybBaTarus
B TPOTOHHBIX W alPOTOHHBIX OHWIOJSPHBIX PACTBOPUTENSAX M €€ BIMSHHE HA MEXaHHU3M
HykseopuibHoro 3amenieHust (SN1, SN2). DHeprusi coapBaTallil U OTHOCUTEIbHBIE CKOPOCTH
peakuuu. OMIMpUYEcKass Mepa CIIOCOOHOCTH pACTBOPHUTENHM COJEHCTBOBAaTH 0OOpa30BAHHUIO
OUMOJISAPHOTO NEPEXOTHOTO COCTOSHUS.

O01mas xapaKTepuCcTHKA MPOMEKYTOYHbBIX YaCTHIL

Kapoenueevie uonwvt (kapooxamuomnsl), ce60600Hble paAOUKaivl, KaApOAHUOHBL, KapoOeHbl,
Humpenvl

MexaHu3mbl, MpPOTEKAalOIIME 4Yepe3  IMPOMEXKYTOUHOEe  0o0pa3oBaHHE  KapOOKaTHOHOB.
Howmeknarypa kapOokaTHOHOB. JIByXa/IeKTpOHHasi  TpexueHTpoBas cBsi3b. CTpoeHue
U yCTOMYMBOCTh. MeXaHM3M HYKJICO(PWIBHOIO 3aMEIlEeHUsl Yy aJUIMIbHOIO aroma YIJepoja,
ajumibHas  neperpynnupoBka. SN1  u SN2-mexanusmbl.  [lomsipHocTh  pacTBOpHUTENS
U CEJEeKTHUBHOCTb MEpEerpynmnupoBKUd. MeXaHu3M aJJIWIbHON MeperpynnupoBKH BTOPOTO
nopsaka.  MeToapl  TodMydeHHuss W OOHapyxeHMs  KapOokaTHoHOB. Hekmaccuueckue
KapOOKAaTHOHBI, CTpPOEHHE, CTabuIbHOCTh. MexaHu3Mbl, BKJIIOYANOIIMEe 00pa3oBaHuE
KapOOKaTHOHOB: HYKJIEO(pHIbHOE 3aMElIeHNE Y HAChIILEHHOTO yriepogHoro aroma. Konmenmus
MOHHBIX Map, J0Ka3aTenbCcTBO uX oOpazoBanus. ConeBolt 3(dekT, crenuanbHbli COJIEBOMN
apdext. SN-MexaHu3Mbl 1 HOHHBIE Mapbl. PacTBOpUTENN B KauecTBe BPEMEHHBIX HYKJICO(UIIOB,
NyLWINyJIbHBIM MexaHu3M. MexaHu3M HyKJI€o(UIbHOTO 3aMEUIeHHs] C Y4YacTHEeM COCeTHEl
TpYMNIbI, J0Ka3aTenbCcTBO ydyacTua. CTepuoXuMHs HYKJICO(DUIBHOTO 3aMelIeHHs, pOJib
pacTBOpUTENss W cocelHed TIpynmbl. MeXaHU3Mbl NEPEerpynIUpoOBOK KapOOKATHOHOB.
IleperpynnupoBku Barnepa-Meepselina, /leMbsHoBa, @aBOPCKOro, MEXaHU3MbI PAaCILIUPEHUs,
CY>KEHUS ITUKJIOB
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MexaHu3MBbl peakuuii

Mexanusmol peakyuil INUMUHUPOCAHUA

OOme npeACTaBICHUS O PEAKIMAX SIMMUHHPOBAHUS, (hparMEeHTaluH, SKCTPY3UU. THIIBI
SJMMUHUPOBAHUA: 0-, B- u y- snumuHupoBanue. Mexanusmbl ElcB, (E1cB)R, (ElcB)I, El
AQHUOH U YCJIOBMS HUX peanu3auuy. KMHETHYeCKHii U TEPMOJAMHAMUYECKUN KOHTPOJIb PEAKIUU.
Ei- MexaHu3Mm: 1oKa3aTenbCTBO LUKIMYECKOTO MEPEXOIHOTO COCTOSHUSA, CUH-3IMMUHUPOBAHHE.
[Tuponutnueckoe anuMuHHpoBaHue. Mexanusmbel E1 u E2, noka3aTenbcTBO MEXaHU3MOB,
JUMUTUPYIOIIAsl CTaausi M TEOMETpUsl IMEPEeXOJHOTro cocTosAHMsA. DakTopbl, BIMUAOLINE
Ha CKOpocTh peakuud. COOTHOLIEHHWE TMPOAYKTOB JIMMUHUPOBAHHUA M HYKICO(DUIHLHOTO
samemenus. [IpaBuno IN'odgmana. IlpaBwio 3aiineBa. KoHmenius mepeMeHHOTO IMEPEXOHOTO
COCOTOSIHUSL peaKuil STUMUHUPOBAHUS.

Mexanusmot 3.1eKmpoPuUILHO20 NPUCOEOUHEHUA K KPAMHBIM C8A3AM

OOmme cBeeHHS O peakUuusX IMPHCOSIWHEHHS K KpPaTHBIM CBSI3IM: 3JIEKTPO(UIBbHEIE,
HyKJIeoQUIbHbIE, paguKaibHble peakiuu. CTymeHyaTble M COIJIACOBaHHbIE (CHHXPOHHBIE)
peakuuu. KuHeTHYecKMI M TEPMOJMHAMUYECKHM KOHTPOJIb PEAKUUH IPUCOCIUHEHHUS.
Mexanusm ruapoOopupoBaHus 0JieUHOB B HEMOJSIPHOM cpele MpU HU3KHUX TeMIlepaTypax.
Mexanusm ADE2, crepeoxumus NpUCOEAMHEHHUS TaJOTC€HOB, TaIOT€HBOJIOPOJOB, BOABI
KapOOHOBBIX  KUCIOT.  OpHeHTanuss  NPUCOCAWHEHMs,  pEeaKkLHOHHAas  CIIOCOOHOCTb.
HyxneodunsHoe  mpucoenuHeHue,  paaukanbHoe  npucoenuHenue.  Ilpucoenunenue
K CONpsOKeHHBIM cucreMaM. OpHeHTauus U peaklUUOHHas CHOCOOHOCTh. MexaHu3m
PUCOEANHEHUS K LIUKIIONPONaHOBbIM KosibliaM. Mexanusm ADE3.

Mexanuzmot 3.1eKMpPoOPUILHO20 APOMAMUYECKO20 3AMEUleHUS

XapakTepuCTUKa PEAKIMOHHOM CIIOCOOHOCTH AIIEKTPOMMIBHBIX YaCTHII WM METOABl HX
TEHEPUPOBAHMS,  JOKA3aTeIbCTBO  MX  CYIIECTBOBAHMS.  APEHOHUEBBIH  MEXAaHHU3M
ANIEKTPOPUIBHOIO 3aMmellleHus. JloKa3aTenbCTBO peaju3allud MEXaHu3Ma C  Y4acTHeM
ApPCHOHUEBBIX HOHOB: H30TOMHBIE A(P(EKTHI, BBIACICHUE MPOMEKYTOUHO OOPA3yIOIIUXCS
apeHOHHEBBIX MOHOB. dakTop pacmpeneneHus, (HakTop ceneKTUBHOCTH. Mmco-3amemieHue.
OpuenTanus B 6eH30JIbHOM KoJiblie. BnusiHue yxoasiei rpynmsl.

Mexanu3zmol, npomexarouiue ¢ RPOMeNHCymouHvimM 00pa306anuem Kapoanuonoe

MexaHu3M apoMaTUYeCKOro HYKJIEO(PHIBHOrO 3amelleHus. J{oka3aTenbCTBO MPOMEXYTOUYHOTIO
oOpa3oBaHusi KapOaHHOHa, ero crpoeHue. Craaus, OIpeAeNsIomas CKOPOCTh PEaKIHH.
OcHOBHOM KaTanu3 TMpH 3aMelieHud Miaoxoi yxoxsmed rpynnel (OR) Ha o00beMHYyIO
aMUHOTPYNNy, JUMUTUpYIomas craaus. [lopsnok peakiMOHHOW CHOCOOHOCTH TIallor€HOB
B peakiusaX HykjIeo(puibHOro 3amMerieHus. Kune-zamenieHre. ApMHOBBI MEXaHHU3M: BIMSHHE
cTpoeHusi cyOcTpara, dS(QQeKTbl yXoAasmed Tpynnbl U aTakywollero Hykieoduia.
[TeperpynnupoBku.

Ce0000H0paouKanbHble MEXAHUIMbL

CBobGoanble paaukanbl. CTpoeHHe, CTaOUIBHOCTb. 3aBUCHMMOCTb CTPOEHHSI M CTaOMIIBHOCTH
OT MpUPOJBI 3aMecTUTeNIed. MeTonpl JToKa3aTelbCcTBA TIE€OMETPUM paaukaia. VcrouHukn
CBOOOJIHBIX PAIUKAIOB U METOJIbl TEHEPUPOBAHUS PATUKAIOB: TEPMOJIN3, (POTOJIU3 COCAUHEHHH
C TIEPEKUCHOM IEMOYKOM, a30COEIMHEHUI, CUHTE3 U3 JAPYIUX paguKaioB. MexaHu3Mbl peakiui
NPUCOETUHEHNUS K KPATHBIM CBS3SIM: 3aMeElIeHNe, peKOMOMHALINS, TEPEerpyNITHUPOBKH paJuKaJIOB.
Metoapl ynaBnuBaHus (paguKajabHble JIOBYIIKM) M (UKCHUpOBaHUS paaukanoB. ['eomerpus
AKTHBUPOBAHHOI'O KOMIUIEKCA, G-IIEPEXOJHOE COCTOSHME. MeXaHnM3Mbl peakluil 3aMelleHus
B apeHax: aJKWJIMpOBaHUE, AapWJIMpOBaHUE, TUAPOKCUINpoBaHUE. OIHOIIEKTPOHHBIE
OKHCITUTENH, OKHUCIeHHe (eHoJoB. Paaukamsl Kak OKHCIUTENTM M BOCCTAHOBUTEIH.
OKHCITUTENbHO-BOCCTAHOBUTENBHBIN MOTEHIIUAI.

Mexanusmol ¢ yuacmuem KapoeHo6, HUMPEHOE

Homenknarypa kapO6eHoB. CTpoeHne KapOEHEB C TIO3MIMA 3aCEIEHHOCTH OpOWTaleH,
CHHIJIETHOE€ U TPUIUIETHOE COCTOSHUS, CTaOMIbHOCTh. PU3NMYECKHE U XHMHUYECKHE METObI
obHapyxeHus: kapObeHoB (HUTpeHoB), moctynar Ckemna, Tect DHAo, [llemn3o n Hummapr nms
YCTAQHOBJICHUSI MYJBTHUIUIETHOCTH KapOeHoB. Peakiuu kapOEHOB (HUTPEHOB) C aJKEHaMH,
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QIKUHAMHU U Jp. COCIMHEHUSIMH, COJEP)KAIIUMM KpaTKUE CBSA3M (YIIEpOA-YIJIEpOJ, YIJIepo-
rerepoatom). BHenmpenue kapOenoB B C—H cBs3p, mumepusanms, KOMIUIEKCOOOpa3OBaHHE,
OpeperpynmnupoBKH. MeToapl TeHEpUPOBaHHUA KapOCHEB, HUTPEHOB: (O-3JMMHHHUPOBAHHE
TaJIOTEHNUJ0B,  O-JETMAPOTraJlIOreHHPOBAHUE,  O-DJUMUHUPOBAHUE TPEXWICHHBIX  IMKJIOB,
pa3joXKEeHUEe  JMa30aJKaHOB,  O-IMMHUHHUpOBaHME  (O-3aMELIEHHBIX  T'MJPOKCHIAMUHOB,
TepMUYECKOe, (POTOXUMUYECKOE Pa3I0KEHUE a3UJI0B.
Ilepezpynnupoeku (mexanusmot)
[TonsiTue  meperpynnupoBKH. MexaHn3mbl  NEperpynmnupoBOK: reTepOJIMTUYECKHE,
TOMOJIUTHYECKHE, CHUTMATpOIHble, Nepuiukimndeckue. Kraccudukanus meperpynmnupoBoK:
1,2-, 1,3- u 1,n-neperpynnupoBku. l'eoMeTpus aKTHMBUPOBAHHBIX KOMIIJIEKCOB YKa3aHHBIX
NEePErpyIIUPOBOK. CBoOoIHOpaAMKATIEHBIC IIEPErPYIIIUPOBKH. OnexTpoduiabHbIE
NEPEerpynnupoBKU. MexaHu3Mbl JIEKTPOLMKIMYECKUX IEeperpynnupoBok. Henukimmdeckue
neperpynnupoBku. Hykneodunbsable neperpynnupoBku. Ilpupoma murpamnuu, CrocoOHOCTb
Ipyni K MUurpauuu. JlansHue HykneopuibHble IeperpyninupoBKy.
Mexanusmol peakyuit OKUCIEHUA U 60CCMAHO6EHUSA
ITonsiTve peakiii OKUCIEHNUs U BOCCTAHOBJICHUS B OPTaHUYECKOW XMMHH, CTEIIEHb OKUCIICHUS.
Knaccugukanus peakuuii OKMCIEHUS M BOCCTaHOBIICHHS 1O BelOepry: mpsmoii mepeHoc
3JIEKTPOHA, TMIPUIHBINA MEpeHoc, MepeHoc aToMa Boaopoaa. OOpa3oBaHHUE CIIOKHOI(DUPHBIX
WHTEpMEAUaTOB. MeXaHn3M 3aMmelleHHs. MeXaHW3M IPHUCOCIMHEHUA-OTIIEIUICHUA. [ pymmsl
peakuuii okucineHus (kjnaccupukanus 1o TUNy uU3MeHeHus cBsseil). Kiaccuduxauus
[0 TIPUHIIMITY OCYIIECTBIISIEMBIX B PEaKIMH MPEBpalIeHn (HyHKIMOHAIBHON Tpymibl. Kiaccer
OKHUCJIUTEICH: TPOU3BOAHBIE IIEPEXOJHBIX METAJUIOB, IMEPOKCUAHBIE OKHUCIMUTEIH, O30H,
KHCIIOPOJ, APYIHME€ OKHUCIAIIINAE areHTbl. MeXaHu3Mbl OKHCIEHUs CIHMPTOB, ajbICTHJIOB,
HENPEENbHbIX COCAUHEHUM INPOU3BOAHBIMU  IEPEXOJHBIX  METaUIOB, IEPOKCHIHBIMU
COEIMHEHUSIMHU, 030HOM U KuciopoaoM. OKuCIeHHE N0 aUIMIbHOMY MHOJ0KeHUI0. OKHcIeHue
(eHOoNOB M apoOMAaTUYECKUX AaMHMHOB JO XHWHOHOB. MeEXaHU3Mbl OKHCJIEHUS a30THUCTBIX
COeIMHEHUN (TUIpasMHOB, TUAPA30HOB U TUAPOKCUIAMHHOB). MexaHU3Mbl OKHUCIIEHUS
rkonei. OKHUCINTENbHOE PACIIEIUIEHNE KETOHOB, ajbAETUAOB M CIHUPTOB. MeXaHHU3Mbl
OKHUCJICHHUs OOKOBBIX LI€TIel apoMaTHYecKUX coequHeHui. Mexanusm BoccraHoBieHuss C=0O
rpynmnsl 10 metuieHoBod no Knemenceny n Kwxknepy-Bonbdy. BoccTaHoBieHne pa3zinyHbIX
(GYHKIMOHAJIBHBIX TPYIIN THAPUAAMU METAJIOB M HX KOMIUIEKcaMH. BoccraHoBieHue
MeTajulaMd B KHCJIOH cpelae, B IIEJOYHOW cpede (KuAKMM ammuak). MexaHusM
BOCCTAHOBUTEIBHOTO COYETAHUS aJbJETUI0B U KETOHOB.
4. Komnerennuu, popmupyemsbie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI
. BJIJICTh CUCTEMOW (yHIaMEHTANbHBIX XuMudeckux mostuit (I1K-3).
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pesynbpTaTe 0CBOCHMS NTUCLMILUIMHBI CTYAEHT JOJIKEH:
3Hamy:
. XUMUYECKHAE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COECIUHEHUN;
. OCHOBHBIE THIIBI MEXAHW3MOB OPIaHWYECKUX PEAKLIHMH, B TOM YHCIE, MPOTEKAIOLIUX
C y4acTHEM KaTaJln3aTOPOB, METOJIbI UX UCCIIEIOBaHUS;
. (dbyHIaMeHTallbHbIE pa3/eibl OPraHWYeCKOM XHMMHH, Kacarollluecs CTPOEHus, (U3UKO-
XUMHYECKHX U XUMHUYECKUX CBOMCTB OPraHNYECKUX COEIMHEHUN;
ymembp:
. MIPOTHO3UPOBATh PEAKIMOHHYIO CHOCOOHOCTh OPraHMYECKUX COEIMHEHUH, UCXONs M3 HUX
CTPOCHHUS;
enademp:
. TEPMUHOJIOTHEH, Hay4YHOU, yueOHOH U CIpaBOYHOM JIMTEpaTypoOil 10 OpraHMyecKol XUMUHU
Y OPraHUYECKOMY KaTalu3y;
. MeToJlaMu  (PU3UKO-XMMHUYECKOTO0 M CHEKTPaJbHOrO aHali3a MpU BBIOOpE anroputMma
M3Y4YEHUSI MEXaHNU3Ma OPTaHUYECKUX PEAKIU.
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6. O01mast TPy10eMKOCTh JUCIHUIJINHBI:

2 3a4eTHbIe eAUHUIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomexxyTouHast arTectamus — 3a4et (7 cem.).

I/I36pal{l—[ble rJ1aBbl Heopralmqeacoﬁ XHUMHUH

1. MecTo nucuumInHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctummaa «30paHHbIe T1aBbl HEOPTAHMYECKON XUMHUMY» BXOTUT B BAPUATHBHYIO YacCTh
osoka b1 «JluciumianHel 1 MOAYIN» Kak TucIUILIMHA 1o BeIOopy b1.B./IB.7.

2. llesin 0CBOEHUST TUCUHMILINHBI:
. 03HAKOMJICHUE CTYJCHTOB C U30paHHBIMH pa3/iellaMyd HEOPraHUYECKON XUMUH.
Brei6op pasnenoB ompeaeneH TEHACHIUSMU Pa3BUTHS HEOPTraHUYECKOW XWMHUU B TIOCICIHUE
TOJIbI.

3. KpaTkoe coaepskanue Q11 CHUNTIHHBI
CoBpemennoe cocrosinue Ilepuoanyeckoii cucremsl .. MenaeseeBa
[Tepuoaunueckuii 3axon /[.J1. MenneneeBa kak 0JluH U3 OCHOBHBIX 3aKOHOB NPUPOAbl. OCHOBHbIE
3akoHOMepHOcTH B Ilepmoaunueckoil cucreme. Ponb Jerkux 3J€MEHTOB B KOCMOXUMHUU
u Onoxumuueckux mporeccax. [Ipodiema cBepXTsKenbIX (TpaHCHEPMUEBBIX ) SIEMEHTOB.
Bopuabl, kKapouabl, HUTPUBI
CrexuoMeTpuiecKue THUIBI OOpHUJIOB METAUIOB, OCOOEHHOCTH CTPYKTYP KPHUCTALTUYECKUX
PEIIeTOK THITMYHBIX WX TpencraButTesneid. OCOOCHHOCTH KPUCTALTMYECKUX PEIICTOK KapOuIo0B
MEPEXOIHBIX METAIJIOB, Kalblus, 60pa. HUTpuIb! 21€MEeHTOB, X KiIacCH(HUKAIMS.
Oxcuabl 60pa U UX NPOU3BOIHbIE
CoBpemeHHOE cocTosiHHE XUMUHM 00pa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHOU 000JIOUKH aToma
Oopa. @parMeHTBI CTPYKTYP. DIEMEHTH HOMEHKIIATYPhl OOPaToB.
CoeaqnHeHNs BKIIOYEHHSA
Mecto coenuHeHu BKIIOUYCHUS] B XUMUU. OCHOBHBIC TOHSTHS, ONPEACICHUs, TEPMUHOIOTHUS.
KoMnoHeHThl «rocTh» U «x03siuH». Heopranmueckue coeanHeHusi BHenpeHus. Kunetnueckas
Y TEPMOJIMHAMHYECKasi yCTOMYUBOCTb.
XuMusi OKCH/I0OB S-3JIEMEHTOB
Brenenue B xumuto okcuaoB. CrnocoObl momydeHus. J{BovHble Okcubl. OKCHIBI MIETOYHBIX
U IIEIOYHO3EMENbHBIX MeTauioB. CrocoObl MOMydeHusi, 0COOEHHOCTH CTPYKTYphI, CBOWCTBA,
MIpUMEHEHHE.
XuMHs cOeIUHEHUH NepPeX0IHbIX 3JIEeMEHTOB
OCHOBHBIE OTJIUYUTEIIbHBIE CBOMCTBA OKCHJIOB S-, d-, p-, f-ameMenTOB. ['MAPOKCHIBI 1 OKCOCOIH
MEePEXOIHBIX METAJIOB.
MosinbaaTbl — OOIIMPHBINA KJIACC OKCHAHBIX COeIMHEHUIt
Kpucrannuueckas  cTpykTypa W CBOMCTBa  MPOCTBIX  MOJUOIATOB. Tepmonus
KpUCTAUIOTUAPAaTOB. Metoasl uccienoBanus. [Ipumenenne monnbmaroB. [lomumonuOaaTsl.
Monubaatel  OHO-IBYXBAJIEHTHBIX, OJHO-TPEXBAJEHTHBIX M  OJHO-YETHIPEXBAJCHTHBIX
anemMeHToB. CTPYKTypHBIE THIIBI U CBOWCTBA. TpoiHBIE MOIMOMATHI, MX KIacCHU(UKAIUA,
CTpyKTypbl. CrocoObl TONyYeHHUs. 3akoHOMEpHOCTH (a3000pa3oBaHUsi B MOJIUOMATHBIX
CHCTEMaXx.
ITocTaHoBKa 3a1a4U ¥ BBINOJHEHHE UCCICA0BAHUM
MeroanuHocTe uccnenoBanuii. KomriiekcHoe wucnosib3oBanue metonoB. [Ipumenenne DBM
B HccaeaoBaHuu. Kputepuu OLeHKH pe3yabTaTOB UCCIEI0BAHMIM.

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

o CHOCOOHOCTh K TOHMCKY M MEepBUYHOH OO0pabOTKE HayyHOW M HAyYHO-TEXHUYECKOM
urdopmarmu (OI1K-5);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XumMudeckux noustuii (ITK-3).

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
B PE3YIBTATC OCBOCHUA NUCHUIIIMHBI CTYJACHT AOJIZKEH
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3Hambv:

. OCHOBHBIC 3aKOHOMEPHOCTH H3MEHEHHS (yHIAMEHTAIbHBIX CBOWCTB JJIEMEHTOB
U ux coequHeHui B [lepuoanueckoii cucreme;

. 0COOEHHOCTH XUMHH S-, P-, d- u f-3;1eMeHTOB;

. crennGUKy XUMHH CII0KHOOKCHIHBIX COSAMHEHUI MO0 IeHa,;

ymemo:

) aNanTHpoOBaTh 3HAHMS W YMCHHUS, [IOJyYEHHBIE TP HM3YYECHHH JAMCIHILIAHBI,

K PEIICHUI0 KOHKPETHBIX 3a/1a4, CBSI3aHHBIX C MPO(PECCHOHAITBHON IEATEeIHbHOCTHIO;
enaoemn:
. METOJIaMH TIOCTAHOBKH 3aJ[a4d U TPOBEACHUS UCCIICIOBAHUH.

6. O01ast TPy10eMKOCTh JUCIHUIJINHBI:

2 3a4eTHBIC eAUHUIIBI (72 yaca).

7. ®opMa KOHTPOJIA:

[TpomesxyTouHast aTrectanus — 3auet (7 cem.).

I/I36pamn>1e rj1aBbl opra}mqeucoﬁ XUMHUHU

1. MecTo nucuMIiaHbl (MOaYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Huctunnuna «/30paHHble T1aBbl OPraHUYECKOW XUMHH» BXOJUT B BapHATHBHYIO YacCTh
6noka b1 «JlucuuniuHel 1 MOIYIU» Kak AucUUIIINHA 110 BeIOopy b1.B.JIB.7.
2. llesqin 0CBOEHHA TUCHUTIIUHBI:
. 03HAKOMJICHHE CTYJCHTOB C U30paHHBIMU pa3JielaMyi OpraHM4YeCKON XUMHUHU.
Br160p paznenoB onpeaeneH TeHISHIUIMU Pa3BUTHS OPTaHUYECKOM XUMHH B TTOCJIETHUE TO/IbI.
3. KpaTkoe coaepskanue Q1uCHUNTIHHBI
3amuTHBIE TPYNNUPOBKH B OPraHNYEeCKO XUMUH
Brenenue B Teoputo 3amuTHbIX rpyni. Knaccudukaiusi, TEpMHUHOIOTHS, OOLIME MPUHIIMITBI
WCIIONIb30BAaHUSl 3alllMTHBIX TPyNNn B opranudeckoil xumuu. Crneunduka U 0COOCHHOCTH
OPTraHWYECKUX TPOM3BOJIHBIX, HCIIOIB3YEMbIX B KayeCTBE 3alIUTHBIX Tpynm. [IpakTudecku-
3HaUMMbIe 3aluTHbIE Tpynnbl. CTpaTeruss M TaKTUKAa NPUMEHEHHUs 3allUTHBIX TPyNn B
OpraHUYECKOM CHHTEe3€. MeTobl BBIOOpa, CIOCOOBI M MPUEMBI BBEJICHUS 3AIIUTHBIX TPYIII.
IleperpynnupoBKH B OPraHM4ecKOM XUMHHU
[TeperpynmupoBKu Kak OCOOBIM BU XUMHUECKOTO MoBeneHus. [leperpynmnupoBoYHbIe PeaKIIun
B OpPraHMYeCKOM  XUMHHM:  Kilaccupukanus, 3HAYeHHe, MNpuMeHeHue. lImeHHBIE
neperpynnupoBku: ['opmana, Yanmena, Jloccena u np. [leperpynnupoBKd B OpraHMYECKOM
CHHTE3E.
4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHH S JUCHUNINHBI:

o CHOCOOHOCTh K TOHMCKY M MepBUYHONH 0O0paboTKe HayyHOM U Hay4yHO-TEXHHUYECKOM
uadopmarmu (OITK-5);
. BJIaJICHUE CUCTEMOH (pyHIaMeHTaIbHbIX XumMudeckux nousTui (I1K-3).

S. Ilnanupyemble pe3yabTaThbl 00y4eHHs
B PEIYIBTATEC OCBOCHUA TUCHUIIIMHBI CTYJACHT AOJIZKEH:

3Hamy:

o METO/IbI BEIOOPA, CIIOCOOBI U IPUEMBI BBEICHHUS 3aIIUTHBIX TPYII;

o KJIaCCHU(UKALHUIO, 3HaYEHHE, pUMEHEHNE MeperpyInmnupOBOYHBIX peaxkuuit
B OpPraHMYECKOM CHHTE3E;

ymemo:

o aJanTUpoBaTh 3HAHUSA U YMEHHUS, T[IOJY4YEHHbIE IMPU HU3YYEHUU JUCUUIUIMHBI,

K PEIICHUIO0 KOHKPETHBIX 3aJ1a4, CBSI3aHHBIX C MPOGECCHOHATBHOM JIEATETFHOCTHIO;
enademp:
o CTpaTeruel U TAKTUKON MPUMEHEHUS 3alIUTHBIX TPYII B OPraHUYECKOM CUHTE3E.
6. O0mas TPy10eMKOCTb AU CHUIJIMHBI:
2 3aueTHbIC eAWHMUIIBI (72 Yaca).
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7. ®opMa KOHTPOJIA:
[IpomexxyTouHast arrectamus — 3a4et (7 cem.).

MeToabl HEOPraHUI€CKOro CHHTE3a

1. MecTo nucHUIUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl

Hucnurnnuna «MeTopl HEOPraHUYEeCKOr0 CUHTE3a» BXOJUT B BApUATUBHYIO YacTh OJIOKA
b1 «/lucummummHabl 1 MOIYJIM» KaK AUCIUIUIMHA 110 BeIOopy b1.B.JIB.8.

2. lleiu ocBoeHMsI JUCUMIIIMHBI:

o OBJIaJICHUE OCHOBAMH TMOJIYY€HHS HEOPraHMYECKHUX BEIIECTB M MaTepHalioB, 3HAHUSMU
0 croco0ax CHHTE3a HEOPTaHUYECKUX COCTUHECHUN;
o dbopMUpOBaHHE HABBIKOB HCCJIENIOBATENS, CIIOCOOHOTO OCYIIECTBUTH BBIOOp MeETO/a

CUHTE3a, FPAMOTHO MMPOBECTU IKCIIEPUMEHT U UICHTU(ULIUPOBATH MOJyUYEHHBIE BELIECTBA.

3. KpaTkoe coaepskanue Q11 CHUNITHHBI
Heopranuveckuii CHHTE3 U €r0 BO3MOKHOCTH
OCHOBHBIE 3Tallbl Pa3BUTHS U POJIb HEOPTAHUUYECKOTO CUHTE3a B HAYKE U TEXHHUKE; B3aUMOCBS3b
C TPOU3BOCTBOM.
XuMH4YeCKHe peaKklHu ¢ YYacTHeM ra3o00pa3HbIX, *KUAKUX U TBepabIX (a3. Kpucramisbl
U PacTBOPbI
Bapuantsl cucremaruzanuu METOJIOB HEOPTaHMYECKOTO CHHTE3a (IO KJIaccaM CHHTE3UPYEMBIX
COCIMHEHUH; MO TUIAaM XHMHYECKHUX pEaKIHid, MCHOJb3YEMbIX B CHHTE3€, IO arperaTHOMY
COCTOSIHMIO KOMITOHEHTOB). [IpuHIIHITBI BEIOOpA METO/I0B MOTYUYEHUSI HEOPTaHUYECKUX BEIIECTB.
YHuBepcaibHbIii pacTBOpPUTENb — BoAa. MeToabl Oca:KIeHHS U3 BOJAHBIX PacTBOPOB.
CuHTe3 U3 HEBOJAHBIX PACTBOPOB
Mopnenu cTpykTypsl Boabl. Teopuum ruaparanuu. 3aBUCHUMOCTh COCTaBa COCIUHEHHS
OT COCTOSIHHST WOHOB B pactBope. OCOOCHHOCTH CHHTE3a W3 BOJHBIX pPAacTBOpOB. BEIOOp
ONTUMAJBHBIX YCIOBUI OCAXIACHHS M METOJUKH DSKCIepUMEHTa. MeTOoJbl HCCIeI0BaHus
MaTOYHBIX PacTBOPOB: pH-MOTCHIIMOMETpHSI, KOHAYKTOMETPHUS, HUPEITOMETPHS U JP.
TBepaogasHbIi CHHTE3 HEOPraHUYECKUX COCAMHEHU
Obowue npedocmaenenus o0 mepmoOuUHAMUKE, MeEXAHU3ME U KUHemuKke meepoodaznvlx
peaxuyuil
TepMoauHaMuyeckass OLIEHKa BO3MOXKHOCTH TBepAo(da3sHOro B3auMozeHcTBus. SBieHus
pa3ymnopsiioueHuss B KpucTauiax. Tumbl aedeKToB B TBepAbIX Tenax. DU3NKO-XUMHUYECKHE
(dakTophl, onpeneNsone Mexauu3M TBepAodasHbiXx peakinii. OCHOBHBIE MOHSATHUS U METOJIbI
W3YYEHUS KUHETHKU TBEpAO(a3HbIX peakiuil. BiusHHe OCHOBHBIX YCIOBUN MPOTEKAaHUS
polecca Ha €ro CKOpOCTb.
AKmueHnoe cocmoanue meepoophaznvix peazenmos u nPoOyKmoe
[Ipupona akTUBHOTO COCTOSIHMSI TBEPIBIX TeJl. AKTHBHPOBAHHUE TBEPAO(]DA3HBIX pPEareHTOB
M3MEHEHHEM HUX XUMHUYECKOW U TEePMHUECKON NpeaucTOpuH. AKTHUBHPOBAHUE TBEPIBIX (a3
BBEJICHUEM MHUKPOJ00aBOK. MexaHWdyeckoe AaKTUBUPOBAHHME WHJWBHUIYaIbHBIX pPEareHTOB
U UX CMecell. AKTHBHpPOBAaHHE PEAKIMOHHBIX CMece B TMpolecce TBepaAo(da3HOTO
B3aUMO/ICHCTBUSI.
Memoowt cunmesa meepooghaznvlx mamepuanos
CnocoObl  kimaccuukanmuu METONOB CHHTe3a TBepAo(dasHeix MartepuanoB. CHHTE3BI
C HCIIOJIb30BaHWEM (PU3MUECKHX METOJ0B TOMOTCHH3alluu HUCXOAHOUW cMmecH. Kepammdaeckuit
cuHTe3. (CaMopacnpOCTPaHSIIOUIUNCA BBICOKOTEMIEPATYPHBIM CHUHTE3. MeTOoapl  «MSTKOU
xuMun». Beibop meroma TBepaodazHoro cuHTe3a. MeTonuyueckne OCOOCHHOCTH IMPOBEICHUS
TBepAo(ha3sHOro cuHTe3a. TunuyHble OmUOKU. TBepaodazHbli CUHTE3 MOJHMOJATOB
1 Bosb(pamaToB. CTpaTerus MoMcKa HOBBIX CIIOKHOOKCHIHBIX COCTMHEHUMN.
Memoowt uoenmughuxayuu npooyKkmoe meepoogaznozo cunmesa
Pentrenosckue metozsl. BosmoxHOCcTH M orpanndeHus. Vcnoms3oBanue 6a3bl ganabix 1ICDD
JUISE TIPOBEACHHSI PEHTreHO(a30BOTO aHaimu3a. [epMoaHaIUTHUYECKUe METOAbl. MeTombl
K0J1€0aTeIbHON CIIEKTPOCKOIIHH.
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HerpannuuoHHble METOABI CHHTE3A
Kprnoxumuueckne texHosornu. CHHTE3 C UCHOJIB30BAHMEM MMKPOBOJHOBOTO Harpesa
U yJIapHOTO C:KAaTHs IpH B3pbIBeE. [111a3MEHHBIN CHHTES.

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

o CHOCOOEH MCHOJIB30BAThH MOJYYECHHBIC 3HAHUS TEOPETHUYECKUX OCHOB (DyHIIaMEHTAIbHBIX
pa3lesioB XMMHUH TP peleHnn npodeccnonanbubix 3a1a4 (OI1K-1);
o BJIQ/ICHNE HAaBBIKAMHM XMMHUYECKOTO OSKCIIEPUMEHTA, OCHOBHBIMH CHUHTETHUYECKUMU

U AHAJUTHYCCKUMHM METOJaMH IMOJYYEHHs M HCCIEIOBAHHS XHMHYECKHX BEIICCTB
u peakiuii (OIIK-2);

o BIaJCTh 0a30BBIMH HABBIKAMH HCIIOJB30BAaHHMS COBPEMEHHOH ammapaTypsl Ipu
NPOBEJICHUU Hay4HBIX uccienoBanuii (I1K-2);
o BJIAJETh METOAAMU Oe30IacHOro OOpalleHHs C XMMHYECKUMH MaTepuajaMH C Yy4eTOM

uXx (pusnyeckux u xumudeckux cpoicts (ITK-7).
5. InaHupyeMsble pe3yJbTaThbl 00y4eHHS
B pe3ynbraTe 0OCBOCHUS TUCIUILIMHBI CTYCHT H0JIKEH:

3HaMmMb:

o CYLUIHOCTh pEakUMH M IPOLECCOB, JIKAIIUX B OCHOBE pa3jIM4YHBIX METOJIOB
HEOPraHMYEeCKOro CUHTE3a;

o OCHOBHBIE METO/IbI HACHTU(PHUKAIINH TPOTYKTOB HEOPTAaHMUECKOTO CHHTE3a;

ymembo:

o CaMOCTOSITENIbHO BEIOMPATh M 0OOCHOBBIBATH METO/I CUHTE3a KOHKPETHOI'O COEAMHEHUS;

o OpUEHTUPOBATbCS B COBPEMEHHOM JHUTEpaType IO HEOPraHUYECKOMY CHUHTE3Y,

MI0JIb30BATHCS CIIPAaBOYHBIMHU MaTEpUaAIaMU TIPU BEIOOPE YCIIOBHUI OCYIIECTBICHUSI CHHTE32
KOHKPETHOT'O COETMHEHUS;
enademp:
o METOJIJaMHU CHUHTE3a U UICHTU(PUKAIIMN HEOPraHMYECKUX COCTUHEHHIH.
6. O01mast TpPy10eMKOCTh JUCIHUIJIMHBI:
5 3aueTtHbIX enuHul (180 yacoB).
7. ®opMa KOHTPOJIA:
[TpoMesxyTouHast aTTecTanus — 3k3aMeH (7 cem.).

MeTtoabl OPraHuvYe€CKOro CHHTe3a

1. MecTo nucuunuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
Jucuunnmza «MeTo/ibl OpraHMYecKoro CHHTE3a» BXOJUT B BApUATUBHYIO yacTh Oyioka b1
«IUCIIMIUTMHBI 1 MOJTYJIN» KaK AWCIHILTHHA 110 BIOOopy b1.B./IB.8.
2. llenb ocBOCHUSI AMCUMUILINHBI:
. yriayOsieHue 3HaHUM CTYJAEHTOB B 00JIaCTH METOJI0B OPraHUYECKOTO CHUHTE3a, pa3BUTHE Y
HUX XMMHYECKOTO MBIIIJICHUSI.
3. Kparkoe coaep:kanue THCHUTIHHBI
Beenenue
Kpatrkas wucrtopuss pa3BuUTHs OpraHmdeckoro cuHte3a. OOmme MeToAbl MOTy4eHUs
IIPOMEKYTOUHBIX MPOAYKTOB. OCHOBHBIE BHIBI ChIpbs. KommyecTBO cTaguii, TOCTYIHOCTB
pEareHToB, OJHO3HAYHOCTh MPOTEKaHMs peakiuil U Jpyrue (akTophl, BIUSIONIME HAa 3TOT
BBIOOD. CeneKTUBHOCTS: CyOCTpaToOCeNneKTUBHOCTD, IIPOTYKTOCEIEKTUBHOCTb.
XeMOCENEKTUBHOCTh peareHTa. PernocenekTuBHOCTh peakiuil. CTepeoceeKTUBHOCTh PEaKIMi
B orpaHudeckoi xumuu. [loHSATHE O CKpBHITONH (YHKIMOHANBHOM Tpynne M CHHTETHUYECKOM
DKBUBAJICHTE pPEarcHTa.
IIpakTH4Yeckoe ocylIeCTBIEHHE OPraHUYeCKOIr0 CHHTE3a
TpeboBanust k peareHtam M anmaparype. CHHTE3bl «in one pot», MaTPUYHBIH METO[
Meppudunna. Ilonatue o TeMIJIaTHOM CHUHTE3€, TaHAEMHBIX M JOMHUHO-peakIMsX. MeToabl
BBIZICJICHUS] TPOAYKTA: OCAXKIEHUE, BBICAJIMBAHUE, DKCTPAKLMA, KPUCTALIU3ALMs, IEPErOHKA.
[Ipocrast meperonka u pexkrudukamnus. OCOOEHHOCTH MEPErOHKH B BaKyyMme. XapaKTepUCTHUKA
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MPOJIYKTa peakuu. MakpOCKONMMYECKUE XapaKTEPUCTUKU: TEMIIEpaTypa IJIABJICHUS U KUIIEHUS,
MoKa3aTenb MPeIOMIICHHUs], TaHHble XpoMmaTtorpaduu U 3JEeMEHTHOTO aHaiu3a. MojeKysspHbIe
xapakrepuctuku: cnekrpockonus AMP u UK. Enunnunas cragus cunresa. CyocTpar, peareHr,
pacTBOpUTENb, KaTanu3atop. MexdazHblil kKaTanu3 U Mex(a3Hble IEPEHOCUUKH.
PacrBopuTeN N, HX THIIBI

KucnotHo-ocHOBHBIE CBOICTBAa pacTBOpUTENCH, aBTOMpPOTONM3. [lOHATHE O CymepKHCIOTaXx,
IpPUMEpBl peakUUid B CYNEpKUCHbIX cpenax. OCHOBaHUS, HCIOJb3YEMBIE B OPraHUYECKOM
CUHTE3€: LIEJIOUM, TUAPUIBI, aMUJbl, 3aMEIEHHBIE aMMJIbl IIEJIOYHBIX METAJIOB, TPETUUYHbIE
amuHbl. [loHATHE O CymepOCHOBAaHUIX: PACTBOPBI THAPOKCHAA KalHs U TpeT-OyTuiara Kanus B
JAMCO. Cynepkputudeckue KUAKocTh (dmrowapl) Kak pacTBoputenu. PactBoputenw,
UCTIOJIb3yeMbIE€ B OPraHUYEeCKOM CHHTE3€: AUATHIIOBEIN 3¢up (3¢up), rerparuapodypan (TI'D),
STUJIOBBIA CIIUPT (CIHPT), METHJIOBBIN CIUPT (METaHOI), alleTOH, O€H30J1, TOIYO0J, XJI0podopM,
reKcaH, MeTposieiHbl 3¢up, aumeruncyibhokcua (JAMCO), mumermndopmamun (JMDA).
[Ipumecu, copepxkamuecss B PACTBOPUTENSX, TOKCUKOJIOTHYECKHE CBeIAeHHs. MeTombl
MIPUTOTOBJICHUS ““a0COMOTHBIX pacTBoputeneii: 3dup, TT'D, rexcan, staHomn, xiaopodopm.
Oxkucienne

Peakuuu okucnenusi. OKUCIUTENN U KaTaJIU3aToOphl po1ieccoB okucienusd. Okuciaenue 0eH3ona,
HapTaIMHA ¥ aHTpalleHa [0 apoMaTHYecKoMy Koublly. OkucieHHe OOKOBBIX Liernei
QIKWIAPEHOB U TE€TEPOLUKINYECKUX COECIUHEHHM /10 aiabAEeTUAOB M KapOOHOBBIX KHCIOT.
[TomyueHne HUKOTHHOBOM KUCIOTHI. ABTOOKHCIIEHHE. MeXaHu3M peakiuu OKHCIIEHUs KyMoJa.
OxkucneHue cepycoaepKalux CoeAMHEHNH.

Boccranosienue

Peaknmu BoccranoBinenus. Knaccudukanus MeTromoB BoccTaHOBIEHHS. BoccranoBieHue
MeTallJlaMi U uX coiisiMu. BoccTaHoBieHue KapOOHWIIBHBIX COCAMHEHUMN, CIOKHBIX 3(PHPOB,
HUTPOCOEIUHECHUI, OPraHMYE€CKHUX TaJOreHUIO0B, a30 - W JHWA30COEAMHEHUN. MexaHu3Mbl
peakiuii  BOCCTAHOBJIICHHMS ~ MeTajllaMd W  Tuapuaamud  MeTtaiioB.  Kartamutuyeckoe
BOCCTAHOBJIEHHE MOJIEKYJISIPHBIM BOJOpPOJOM. JloCTOMHCTBA M HENOCTAaTKHM 3TOr0 METOJa.
Xapakrepuctuka katanu3zaropoB. Hukens Penes, karanuzarop Jlungnapa. Mexanusm peakuum.
BoccranoButensHOE aMMHMpOBaHHE KapOOHWIBHBIX COEAMHEHUN. TexHHKa 0e30MacHOCTH Mpu
IIPOBEJEHUH NIPOLIECCOB BOCCTAHOBIJICHUS HA IIPOU3BOJICTBE.

HutpoBaHue 1 HUTPO3UPOBaHUE

OO0mue cBeAeHUs U CXema Mpoliecca HUTpoBaHus. Hutpyromme areHThl. MeXaHu3M peakiuu
HUTpOBaHus. BinusHue pa3nuuHbIX (PaKTOPOB Ha NpPOLECC HUTPOBAHUS (TemrmepaTypa, Bpems
peakiuu, Xapakrep cy0cTpara, XapakTep HUTPYIOIIEro areHTa, KaTtanu3aTopsl). COOTHOIIEHHE
peareHToB B peakuuu HUTpoBaHMs. [loOouHble mpouecchl Hpu HUTpoBaHMU. Hurtposanue
yrieBoaopoaoB. CrocoObl pa3feneHuss HM30MEPHBIX HHUTPOCOEIUHEHMH U HMX OYHUCTKA.
HutpoBanue XJOpHpou3BOAHBIX M pa3felieHHe NPOAYKTOB peakiuu. HuTpoBaHune amMHHOB.
HutpoBanue cynb(pOKUCIOT U BbIACIEHUE HUTPOCYIb(POKUCIOT. TEeXHONOTHUS KPUCTALTU3AIINHY,
Pa3rOHKM M OYMCTKM HHUTpocoeauHeHud. OCHOBHbBIE crocoObl HUTpoBaHus. [lonydenue
TUHUTPOOEH30J1a, HUTPOTOIYOJIOB, IUHUTPOXJIOPOEH307a, HUTPOCYIb(OKHUCIOT HadTaInHA.
HutpoBanue BOJHOW a30THOM KHCIOTOM nupeHa, 3(UpoB THUIpOXHHOHA. CxemMa peakuuu
HUTpO3upoBaHus. Hwurpo3upoBanue ¢(EHOIOB W aMHUHOB. MexXaHU3M HUTPO3HPOBAHUS
BTOPUYHBIX W TPETHUYHBIX IKUPHO-apPOMATHUYECKHUX AaMHUHOB. XapaKTEepHbIE CBOICTBa
HUTPO30COEIUHEHNN U UX IPUMEHEHHUE.

CyabpupoBanue u cyjib(oxJiopupoBanmne

Ilenu BBeneHHs cynb(orpynmsl B oOpraHudeckue coeguHeHus. OOmas cxema mpoliecca
cynbdupoBanus. Cynpdupyronime areHThl. MexaHu3M peakiuu cyibhupoBanus. BriusHue
pa3iauuHbIX (PaKTOPOB Ha mporecc cylbpupoBaHUs (KOHIEHTpAIUs KHCIOTHI, TeMIlepaTypa,
BpeMsl peakiuu). 3HAadeHHWE KOHIIEHTpAIlMd OTPaOOTAaHHOW KHUCIOTHI («-CYyJIb(UPOBAHUSY).
[TpaBuna pazmernienus cyiabGOrpymni B HaQTaTuHOBOM sijipe (MpaBuUiio ApMCTpoHTa — BuHHA).
CynsdupoBaHne B TPHUCYTCTBHHM KaTaiau3atopoB. OCHOBHBIE CIOCOOBI CYyIb()UpOBaHMS.
CynbpupoBanue B KUAKOM (ase cepHOM kucinotod wnmn oneymoMm. CynbdupoBanue
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ra3oobpasHsiM cepHbIM aHruapuaoM. CynbQupoBaHHE B TMapax, TEXHOJOTHYECKUE U
9KOHOMHYECKHUE MpenuMyInecTBa 3Toro Metoaa. Cynb(upoBaHHE aMUHOB METOJIOM «3aIEKaHUS».
Metozp! BbIAETICHUS CYIb(POKHUCIOT: BBICATUBAHHE, M3BECTKOBaHHUE. PazneneHue M30MEpHBIX
cynbokucior. CynbpupoBaHue BaXXHEHIINX apOMaTUYECKUX COEIAMHEHM: OeH30J1a, TOJyoJIa,
HUTpPOOEH3011a, aHWINHA, HadTaTMHA U ero IIPOU3BO/IHBIX, aHTPaxMHOHA.
CynbpoxnopupoBanue. MexaHu3M  peakuuud. YCIOBUS M CIOCOOBI  NPOBEACHUS
cynbdoxyiopupoBanus. TexHuka 0e30MacHOCTH IMPH MPOBEIEHHH IPOLECCOB CYNb(pUpoBaHUsS
u cynbdoxaopupoBanus. [Ipumenenue cyab(OKUCIOT U UX MPOU3BOJHBIX

I'anorennpoBanue

["anorenupytomue areHTol. ['ajjoreHupoBaHue B AApO U B OOKOBYIO Lielb. MeXaHU3Mbl peaKIuii
raJIoOTCHUPOBAaHUSL B sIpO M OOKOBYIO Ienb. BnmsHue pa3nnyuHbIX (PaKTOpOB Ha MpoIecc
rajJJoreHUpOBaHUs (TeMIepaTypa, KaTaau3aTopbl, 00aydeHue). XJI0pUpOBaHUE apOMaTHUYECKUX
YIJIEBOAOPOAOB W HX MPOM3BOAHBIX. XJIOpUpoBaHHe (eHosoB U amMuHOB. [lomyuyenue
TaJIOTCHIIPOU3BOJHBIX ~ AHTPAXWHOHOBOTO  psAza. OCHOBHBIE  CTaauM  IPOMBIIIJIEHHOIO
XJIOPUPOBAHMSI apeHOB. TEXHOJOrMYECKHE CXEMbl XJIOpUpPOBaHMsSI O€H30j1a U TOIyoJa
(mo xosbly U B OOKOBYIO Liemb). TpeGoBaHus, npeabsBiseMble K annaparype. bpomuposanue
u nogupoBanue. [lonydenue GpTopnpon3BOIHBIX APOMAaTUYECKUX COEIUHEHUM.
Jna3oTupoBaHue U NMpeBpaleHne IHA30C0eIHHECHU I

MexaHu3M peakiuy AUa30TUPOBAHUSA. Y CIOBUS MPOBENEHUS peakuuu. BiausHue temnepaTypbl
U KHACIOTHOCTH cpenbl. CBolicTBa cosell quasonus. [IpeBpamenue nuasocoenunenuil. Peaknus
azocoyeTaHusl, €€ MexaHu3M. A30- U JIMa30COCTaBIAOLIME. 3aMEHa AUA30TPYIIbl Ha BOJOPO/,
TUAPOKCWI, TajOoreHsl, LuaHorpymmy. BoccraHoBinenue cosedi nuaszonus. Ilosnydenune
(deHmnruapazuHa.

AJIKWJIMPOBaHNe U AlWJIMPOBaHHe

OO0mue mnpeACTaBlEHUS O peakUMsIX aJKWIMPOBAHUS U alUWIUPOBAaHUS. AJKUIMPOBAHUE
U alWIMpOBaHUE YIJIEBOAOPOJOB. AJKMUIMPOBAaHUE apOMATUYECKUX COeIMHEHUHN. PeareHTbI
U KaTajlu3aTopbl, YCIOBHUS W MEXAHU3Mbl PEAKUUIl aIKWIMPOBAHHUS apeHOB. AJIKMIUPOBaHUE
no @punemo-Kpaprcy. AnkuiupoBaHHe COUpPTaMH M QJIKEHaMH.  AJIKMIMpPOBaHUE
dbopManMHOM, MEXaHU3M peakuuu. Peakuus  XJIOPMETUIUPOBaHUA.  AJKUIMPOBAaHUE
napaUHOBBIX YIJIEBOJOPOJOB. MeXaHHU3Mbl AIKWIUPOBaHUA alu(paTHYECKUX COEIUHEHHM.
ALWIMpOBaHUE apOMAaTHUYECKUX YIJIEBOAOPOJAoB. KaTamm3atopsl M peareHTbl peakuui
anuIupoBaHus. MexaHu3Mm peakuuu anuiaupoBanus no Opunemo-Kpagprcy. McenonszoBanue
peakuuii auuIMpOBaHUS Ui MOJIYYEHHs] KETOHOB, KapOOHOBBIX KHCIIOT, CIOKHBIX 3(HpOB,
OKCOKHCIJIOT, T€TEPOLUKINYECKUX coenuHennil. @opmmnnpoBanue. Peakuuu ['atrepmana-Koxa,
Paitmepa-Tumana, Bunscmaiiepa. KapOokcunupoBanre (eHOIOB MO KoJbIly, peakuust Konboe-
HImuara. I[TpuMepbl NPOMBIINIJIEHHBIX CHHTE30B. VX 3HaueHHe. AJKWIMpOBaHHE (EHOJIOB
U apOMaTUYECKUX aMHHOB MO KOJBIy. AJIKWJIMPYIOLIUE areHTbl. N-aJKWINPOBaHHE aMHHOB.
3aBUCUMOCTh PEAKIMOHHOW CIIOCOOHOCTM aMHHOB M OT HUX CTPOEHUS B peakIMsIX
ankunupoBanus. O-ankunupoBaHue ruApokcurpynnsl. CpaBHEHHE PEaKIMOHHON CIIOCOOHOCTH
apuIaMUHOB U (PEHOJIOB B pEaKIUsAX AJIKWIMPOBAHUSA. MeXaHHW3Mbl peaKkIMid alIKUIUPOBAHHUS.
Kputepun BbIOOpa aNKWIMPYIOMIMX areHToB. AIMIMPOBAaHHE AMHHOB M OKCHCOEAMHEHUM.
KaranuzaTtopel M peareHTbl peakuuid amuinpoBaHus. MexaHu3Mbl peakuuii. CpaBHEHHE
PEaKIMOHHON CHOCOOHOCTH apoMaTHYeCKUX aMUHOB U (DEHOJIOB, CHUPTOB U (PeHONOB
B PEAKIUAX allUIMPOBAHUS.

I'mapoxcuiupoBaHue 1 aMMHUPOBAHHE

OOue mpeacTaBieHHs O peakUUsX THAPOKCIIIMPOBAHUS M aMHUHHMPOBaHUS. MexaHu3Mm
peakiuu. HykneoduibHoe 3amenienue cynb@orpynnbsl. Peaknus MIEJIOYHOrO IUIaBJICHUS
CYIb(QOKUCIOT. Brinenenue TUAPOKCUCOETUHEHHUH. 3ameleHue CyIb(OrpyIIIbI
Ha aMHHOTPYMIY CIUIaBJICEHHEM CYIb(OKUCIOT C aMHJOM HAaTpus U NpH JEHCTBUU aMMHaKa.
3aMeleHNe TaJOreHOB Ha TUIPOKCH-, QJKOKCH- ¥ AaMHMHOIPYNIy B apOMaTHYECKHX
U anudaTUuecKux COeOUHEHMsIX. BnusHue mnpuponsl cybcTpaTa M TajoreHa Ha CKOpPOCTb
peakuuu 3amemeHus. KaTtanus3atopsl B peaklUMsAX 3aMEIIEHUs XJOopa THUAPOKCHUTPYMIIOH.
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[Ipumeppl  NPOMBINUIEHHBIX  CHHTE30B. 3aMEIIEHUE TaJlOTEHOB B  AKTUBUPOBAHHBIX
apUWITAJIOTEHUAAX W TEeTEPOLMKINYECKUX COEAMHEHMAX. MexaHusMm peakuuu. BsanMzbie
IPEBpAIlCHUs] aMUHO- M T'MAPOKCHCOeNUHEHUN. KHCIOTHBIM THMAPOIN3 aMUHOIPYIIIIBL.
AMVHUPOBAHHE OKCHCOCIMHEHUN aMMHMAaKoOM WM cojsiMH aMMoHMs. Peaknus byxepepa.
3aMeleHNue HUTPOIPYIIIbI B ApOMaTUYECKUX COEIMHEHUAX. 3aMEUICHNE aMUHO- U AMMOHUEBBIX
rpynn.  ApuilaMHHUpOBaHME WM apaMmuHupoBaHue.  Ilomydyenume — audenHmnamuna,
N-apunnaptunamutoB. HykneoduipHoe 3aMenieHHe aroMa BOJOPOJa B TeTEPOLMKIMYECKUX
1 apOMAaTHYECKUX COCIMHEHUSX, COACPKAILUX IEKTPOHOAKLIENTOPHBIEC 3aMECTUTEIIN.
3amuTHBbIE IPYNINBI B OPTaHUYECKOM CHHTe3e
3ammra CInUpPTOB OOpa30BaHMEM IMPOCTBIX M CIOXKHBIX 3(UpoB. AneraibHas U KeTajlbHas
3alUTa JAMOJIOB. 3amiuTa KapOOKCHIBHOH M KapOOHWIBHOM Tpymm. 3amuTa aMHHOTPYII
(OeH3MIIOKCUKApOOHWIIbHAS, TPUTHIIbHAS, alleTWIbHAs). 3alldTa KpaTHBIX CBs3e. BriOop
HE0OXOIUMOM 3alUThI U YJaJIEHNUE 3alIUTHBIX FPYIII.
MeToabl 00pa3oBaHus YIJIePo/A-yIJIePOAHON CBA3H
KonzgeHncanun apuiraioreHuJ0oB C  HENpENeIbHbIMU  COEAMHEHUSMHU, KaTallu3UpyeMble
COCAMHEHUsIMHM namnaaus. MexaHu3sMmbl peakuuil. Peakiuu KoHAeHcalMu KapOOHMIIBHBIX
coenuHeHun: anpaoapHas, Kisitzena-llImunara, [lepkuna, Muxasisa. MexaHu3mel 3THX pEakLAi.
Peakuny nuKI0ONPUCOETUHEHNS] ATIKEHOB.

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

o CIOCOOEH MCIOJIb30BaTh MOJYYCHHBIE 3HAHUS TEOPETUYECKUX OCHOB (DyHIaMEHTAIbHBIX
pa3nesioB XMMHUH P pereHry npodeccuonanbubix 3a1a4 (OITK-1);
o BIIQJICHUE HABBIKAMU XHUMHYECKOTO DJKCIEPUMEHTA, OCHOBHBIMH CHHTETHYECKUMU

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

. BJIaJeTh 0a30BbIMM HaBBIKAMHM HCIIOJNB30BaHHUS COBPEMEHHOW ammapaTypbl IpHU
NPOBEJICHNHU Hay4HbIX uccienoBanuii (ITK-2);
° BJIQJICTh METOJaMH 0e30macHOro oOpalleHds ¢ XUMHUYCCKUMH MaTepHallaMd C YYeTOM

ux pu3nyeckux u xummdeckux cBoucts (I1K-7).
S. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pe3ynbrare ocBOE€HUS NTUCHUIUIMHBI CTYACHT HOJI/KEeH:

3HamMb:

o METO/BI BBeIEHUS (PYHKIIMOHAIBHBIX TPYII B OPTaHUYECKHE MOJICKYJIbI;;

o MEXaHU3MBbI U3YUEHHBIX OPTraHUIECKUX PEaKITHii;

o OCHOBBI B3aUMHBIX MTPEBPAIECHISIX OPTaHUYECKUX COCTMHEHUH;

ymembp:

o coOMpaTh YCTaHOBKH JUIsl CHHTE3a U IPOBOJUTH HEOOXOAMMBIE PAacUEeThl;

o 00pabatbIBaTh, aHATU3UPOBATH U OQOPMIISATE PE3YIbTAThl SKCIIEPUMEHTA;

o CaMOCTOSITENIFHO COCTaBIISITh M AHAJIM3UPOBATh METOAWKY CHHTE3a OpPTraHHYECKOTO
COCMHEHUS;

o CHUHTE3MPOBATh, BBIJICNIATH U OYMIIATH NMPOJYKTHI OPraHUYECKOTOo CHHTE3a, ONPENeIUTh
CTETIEeHb UX OYHCTKHU;

enaoemy:

o HaBBIKAMU CHHTE3a M OYMCTKU OPraHMYECKUX COEAMHEHHH.

6. O01mast TpPy10eMKOCTh JUCIHUIJINHBI:

5 3auetHbIX enuHul (180 yacos).

7. ®opMa KOHTPOJIA:

[TpomexyTouHast aTTecTanus — 3k3ameH (7 ceMm.).

BBeneHne B HAHOXUMUIO U HAHOTEXHOJIOTHIO

1. MecTo tucuMnJIMHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl
JucnuninHa «BBeneHne B HaAaHOXMMHIO M HAaHOTEXHOJIOTHIO» BXOAMT B BapHUATHBHYIO
qacTh 0sioka b1 «/lucuuminael 1 MOy Kak AuciuILinHa o Beibopy b1.B./IB.9.
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2. llesb 0cBOEHMS M CHUILIUHBI:

. dbopMupoBaHHE Yy  CTYACHTOB KOMIUIEKca (yHIaMEHTAJIbHBIX  IPEACTaBICHUH,
COCTaBIISIIONINX OCHOBY OJHOTO W3 HamOojee BOCTPEOOBAHHBIX B HACTOSIIEEC BpEeMS
HaIlpaBJICHUI MaTEPUAIOBEICHNS — HAHOXUMHUHU U HAHOTEXHOJIOT'HH.

3. KpaTkoe coaepskanue Q11 CHUNIHHBI

Oco0eHHOCTH HAHOCTPYKTYPhI. O01Iasi XapaKTepUCTHKA

ba3zoevie mepmunvl u nonamusn

OnpeneneHne TMOHATUA: HAHOHAYKAa, HAHOTEXHOJIOTHs, HAHOYAaCTHI[A, HAHOCTPYKTYpa.

Hanomarepuansl. Kpurepuu onpenencHuss HAHOMATEPHUANIOB: KPUTUYECKMM pasmep U

dbyHKIHOHaIbHBIE cBoicTBa. Knaccudukarus nanomarepuanos: 0D-, 1D-, 2D-ctpykTypsl.

KBaHTOBBIE TOUKH, KBAHTOBBIE ITPOBOJIOKH M KBAHTOBBIE KOJIOIbI CHHTE3 HAHOMATEPHAJIOB.

Cunmes nanomamepuanos. Memoowt uccinedo6anus HAHO0ObEKM OB

Hcropust pa3BUTHS METOJOB CHHTE3a HAHOKPUCTAUNIMYECKUX MaTepuaioB. MexaHOXUMUYECKUE

MeToIbl. MeToabl KoHJeHcanuu U3 razoBoil ¢aszsl: CVD, mnasmeHHas ayra, KOHTPOJIUpPyeMOe

ropeHue. XMMHUYECKHE METOIBl CHHTE3a — 30JIb-Tellb METOJ, KUIKO(pa3HbIi cuHTe3. CHHTE3 B

KOJUIOWJHBIX MHUlleJUIaX. TeMIUIaTHbIM CHHTE3 HaHOMATepuajoB M HAHOCTPYKTyp. Iloaxonsl,

OCHOBaHHBIC Ha TMPUHLUINE CcaMOCOOpKU. I[IpUHIMIBI CHUHTE3a CIOXHBIX HAHOCTPYKTYP.

Hanoctpyktypsl «i1po B 06onouke». Mepapxuueckue HaHOCTPYKTYPHI.

DU3UKO-XUMHUS HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

OcHogHble npuHYUNBL PUUKO-XUMUU HAHOMAMEPUATIOE

OHEpPreTUYecKOe  COCTOSIHUE  IOBEPXHOCTH. BajleHTHO-  HEHACBIIEHHBbIE  COCTOSHUA.

Tepmonuuamuka moBepXHOCTH. [Iporecchl Ha MOBEPXHOCTH U B MPUIMOBEPXHOCTHBIX CIOSIX;

aacopOuus u aecopOLus; PEeKOHCTPYKIUS U perakcanus noBepxHocteil. OCHOBBI (U3HUECKOI

XUMHUU HAHOCUCTEM

Ocnosnble npod1emovl HAHOXUMUU

®DakTOpHkI, BIUAIOIMNE HA OCOOCHHOCTH CBOMCTB, PEAKIIMOHHYIO CIIOCOOHOCTHh M CTaOMIBLHOCTS.

BnusHue pasmepa yacTHil Ha OCOOEHHOCTH HMX XHMHUYECKUX CBOHCTB U PEAKIIHMOHHYIO

criocoOHOCTh. Pazmepnsbie apdextol. [IpodaeMbl yCTOWYMBOCTH HAHOYACTHI[ M UX ACCOIHMATOB;

dakTopsl, 00ycnaBnuBamIre cTabuabHOCTh. CrocoObl CTaOMIN3aU HAHOYACTHUII
3aBUCHMMOCTb (DYHIAMEHTAJIbHBIX CBOIICTB HAHOMATEPHUAJIOB OT CTPYKTYPbI

DNeKTpoHHOE CTpoeHue, (ha3oBoe paBHOBecHe. ['eoMeTpUyYecKoe CTPOCHHE HAHOCTPYKTYp U

¢daykryauuu. [legpextsl 1 MexaHnueckre cBoicTBa. [ledekThl U MexaHMUECKHUEe CBOMCTBA.

DyHKIHUOHAJIBHbIE CBOHICTBA HAHOMATEPUAJIOB

Baxwuerimme (yHKIIMOHATBEHBIE CBOICTBA. [TonynpoBoAHUKOBBIE HAaHOMAaTEpPHUAIbI.

Oco0eHHOCTH 30HHOW CTPYKTYpbl METAJJIOB W MOJYHIPOBOJHUKOB B HAHOKPHUCTAJUTMYECKOM

cocTossHUHM. M3MeHeHue MUPUHBI 3amnpenieHHo 30HbI. OIlleHKa pa3MepoB HAHOYACTHUIl W3

CIEKTPAJIbHBIX JTaHHbIX. KBAHTOBBIE BBIXOJIbI JIIOMUHECLECHIIMH JJIs PsAa MOJIYIPOBOIHUKOBBIX

HAaHOCTPYKTYp. TepMODJIEKTpHUUECKHE HaHOMATepuaabl W HAHOMATEpHAIbl C BBICOKOH

JIUBIEKTPUUECKON MPOHUIIAEMOCThI0. MarHUTHbIE HAHOMATEPHUAIBI.

Baskneiimue 00/1acTH NIPMMEHEHUSI HAHOMATEPHAJIOB

Baxueiliune HampaBieHUssT NOpUMEHEHUsT HaHoMmarepuaioB. Hanocencopsl. Hano- wu

MOJIEKYJISIpHAsl dAJeKTpoHUKAa. DOTOHMKA. YCTpOWCTBAa Ha KBAHTOBBIX TOYKaX — JIA3€phbl,

CBETOJIMO/IbI. DIEKTPOHHBIE MEXAaHUUYECKHUE CUCTEMBI. Y CTPOMCTBA Ml XpaHEHHs WH(OPMAIIUH.

Karanutnueckue cuctemsl.

4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHHUS JUCHUNIMHBI:

o CIOCOOEH HCIOJIb30BaTh MOJYYEHHbIE 3HAHUS TEOPETUYECKUX OCHOB (DyHIAaMEHTalIbHBIX
pa3lesioB XMMHUH P pelteHnn npodeccnonanbubix 3a1ay (OI1K-1);

o CHOCOOEH K TIOMCKY U TEpBUYHOW 0O0paboTKe HayyHOW M HAyYHO-TEXHHUYECKOM
urdopmarmu (OITK-5);

o BJIAZIETh CUCTEMOH (pyHIaMEeHTAIBHBIX XuMuueckux moHstuit (I1K-3).

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
B PE3YIBTATEC OCBOCHUA TUCHUIIIMHBI CTYJACHT MOJIZKEH?:
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3Hambv:

® MECTO HAHOXUMHH U HAHOTCXHOJIOTMHU B CUCTEME HaYK;

L4 OCHOBHBIC TCOPCTUUCCKHUEC ITOJIOXKCHUA U TOHATUA HAHOXUMHWU U HAHOTCXHOJIOTUH

L4 CYIITHOCTDb peaKnMﬁ H IpOUECCOB, UCITOJIL3YCMbIX B HAHOXHUMHWHU U HAHOTCXHOJIOTUH,

L4 IMPUHIMUIIBI 1 00J1aCTH UCIIOJIb30BAaHMUS OCHOBHBIX METOJ0B HAHOXHMMHH N HAHOTCXHOJIOT'MH

(XUMHUYECKUX, (PU3UIECKUX ).

ymembo:

® HpI/IMeHﬂTb OCHOBHBIC ITOJIOKCHHUA U ITOHATHA HAHOXMMHNH U HAHOTCXHOJIOTHH,

. YCTaHaBIUBATh CBS3b MEK/y CBOMCTBAMU U CTPYKTYPOU HAHOMATEPHUAJIOB;

[ ] BBISIBJIIATH TCCHYIO CBA3b TCXHOJIOT'HHU H3TOTOBJICHHA H HOCJ’IGI[YIOH.[eﬁ 3KCHHyaTaHI/II/I
HAHOCTPYKTYPHBIX MaTEPHAJIOB.

6/1a0embn:

° METOJI0JIOTHEH BEIOOPA METOJIOB MOJTYUYCHHS M UCCIICIOBAaHUS HAHOMATEPUAJIOB;

° HABBIKAMH MX IPHUMCHCHUS;

. OCHOBaMH HAaHOTEXHOJIOTHH KaK HaIpaBJICHUS MaTePUAIOBEACHHS.

6. O01mast TpPyA0eMKOCTh JUCIHUIIJIMHBI:

3 3auetHble eauHULBI (108 yacoB).

7. ®opMa KOHTPOJIA:

[Tpomexxyrounas arrectanus — 3a4et (6 cem.).

Ilpukaagnas xumMus

1. MecTo aucuMmiuHbI (MOYJis1) B CTPYKTYpe 00pa3oBaTeIbHON POrpaMMbl

HMuctumnmna «[Ipuxknannas Xumus» BXOAWUT B BapHaTUBHYIO dYacTh Onoka bl
«lucuumimHabl ¥ MOIYyNIM» Kak AUCIHUIUIMHA 110 BeiOopy B1.B.JIB.9.

2. leab ocBoOeHUs AUCUMILIMHBI:

. (hopMHPOBaHHE CHCTEMHBIX 3HaHUH 00 OCHOBHBIX HAIPABJICHUSX XUMHU3AIHMHA SKOHOMHKHU
U COIMAJIbHO-OBITOBOM Cdephl Ha Pa3IMYHBIX YPOBHSAX YCBOCHHSI Marepuasa, pPa3BUTHE
CHEIMAIM3UPOBAHHBIX YMEHHUI M HABBIKOB, a TAaKXKe MPOPECCHOHATHHON aKTUBHOCTH.

3. KpaTkoe coaepskanue QuCHUNIHHBI

XuMH4YeCKHe ACMEeKThI CO3JAAHUS H IKCILIyaTallu¥ MATEePUAJIOB

MeramnoBenenue. TexHomoTHs cTalu U JerupoBanue. Knaccudukanum u cBOHCTBa CIIJIaBOB.

Xumus cunukaroB. [Ipom3BoACTBO BsKYIIMX BemiecTB, MX BUAbl. CTEKIO U KepamuKa.

Crpoiimarepualsl.

Xumus nonuMepoB. llommMepHble KOMIO3UTBHI, OCHOBBI HX CO3JaHUS M OSKCIUTyaTallHH.

UccnenoBanne Qusnuecknx W (PU3UKO-XUMUYECKUX CBOMCTB HaubOOJIEe HCIOIb3YEMbIX

Pa3HOBHUIHOCTEN MOJIMMEPHBIX MaTepUajIoB

Bricokosneprernueckue KOMIo3uThl. OCHOBBI TEOPUHM B3PHIBUATHIX BEIIECTB U HAMaJIMOB,

KJaccuuKanus U IpuMeHEHHe.

XuMu3anusi SJHepreTuKu

CornuanbHble 1 SKOHOMHYECKHE TTPOOIEMbI COBpEeMEeHHON dHepreTuku. [loObua u nepepaboTka

TPAAUITMOHHBIX BHUJOB TOIUIMBA. AJIBTEPHATUBHBIE HWCTOYHHKU OHHEPruu. llepcrieKTHBHBIC

HaIlpaBJIECHUs Pa3BUTHS SHEPTETUKH.

XuMu3anus CeJIbCKOro X03icTBa

MunepanpHbie ynoOpeHus. TexHoyorus, KiaccupuKamus, MPUMEHEHHE U TMPOOJIeMBl HX
WCIIOJb30BaHUs. XHMHYECKHE  CPEACTBA  3AIUMTBHI  CEJNbXO3AMCTBEHHOIO  HAa3HAYEHUS.
Knaccudukanmss XuMAYECKUX CPENICTB 3alUTHI, UX TOJYYeHHE U HUCMoyib3oBaHue. CriocoObl
WHTEHCU(PHUKAIIUN COBPEMEHHOT'O BEJICHHS CETTbCKOTO XO3SHCTBA.

Xumu3auus ObITOBOM cepbl

Xumus cpeactB ruruenbl. Jlereprentsl 1 CMC. Dkojorudeckue mpoOieMbl U METUIIUHCKUE
acrnekTsl uxX npuMmeHeHus. dapmanieBTrka, hapmMpenaparsl U MUIIEBBIC TOOABKH.

4. Komnerenuuu, popmupyembie B pe3yibTaTe OCBOCHHS JUCHUNIMHBI:
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o CIOCOOCH WCIOJIb30BaTh MOJyYEHHBIC 3HAHMS TEOPETUYECKHX OCHOB (PyHIaMEHTaTbHBIX
pasiesoB XMMHUH TPH perreHun npodeccruonanbubix 3amad (OITK-1).
5. InanupyemMsble pe3yJbTaThbl 00y4eHHS
B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI CTYACHT AOJIKEH:

3Hamy:

o OCHOBHBIE HAaIlPaBJICHUS U TCHICHIIMU XUMHU3ALUA COBPEMEHHON SKOHOMHUKH;

o OCHOBHBIE MTOHATHS U YCIIOBUS OCYILIECTBICHHS] XUMU3ALIUU;

ymemb:

o yCTAaHABJIMBATh CBS3b MEXKIY 3HAHUSAMH OCHOB XHMHUU M OOJIACTSMHU TPUMEHEHUS
XUMHYSCKHUX 3HAHUI;

o MPUMEHTh 3HAHUS [0 NPUKIATHOW XHWMHUU JUIsl IUIAHUPOBAHMSI M OCYIIECTBICHUS
npodeccuoHaNbHOM e TeNbHOCTH;

enademp:

o HAaBbIKAMU HCIOJIb30BaHUA B IPAKTHUECKON JAEATEIbHOCTH XUMHYECKUX 3aKOHOB,
MPUHIIMIIOB, JIKCHEPUMEHTAIbHBIX METOJAOB U TEXHOJOTHYECKHX IPUEMOB, a TaKxkKe
XUMHUYECKHX IPOIYKTOB B PA3UYHBIX OTPACIAX DSKOHOMHKH W COIMAIBHO-OBITOBOU
chepe.

6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:

3 3auerHble equHUIBI (108 yacoB).

7. ®opMa KOHTPOJIA:

[TpomexyTounas aTTectanus — 3a4et (6 cem.).

OcHoBbI HHPOPMALMOHHON KYJIbTYPbI

1. MecTo nucuMiiaHbl (MOaYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Hucunmumua «OcHOBBl  MH)OPMAIMOHHOW — KYJNbTyphl» BXoauT B Onok DT/
«DaKyIbTaTUBBI».
2. leab ocBoOeHUsI AMCUMILIMHBI:
o ¢dopmupoBaHre MH(OOPMAIIMOHHONW KOMIETEHTHOCTH CTYACHTOB B Pa3IM4YHBIX 00]aCTAX
JEATEIBHOCTH.
3. Kparkoe coaep:kanue JUCHUTIIUHBI
Nudopmanuonnas Kyabtypa. Unpopmannonnsiii nouck. 'CHTH
JIoOKyMeHT Kak HCTOYHUK HHpopMmanuu. bubnuorpagpus. CucremMa HaydyHO-TEXHUYECKOU
uHpopmauuu B Poccuiickoit ®eneparuu [lonsatue «HpopMmalionHas KyabTypa». [JoKyMeHT,
BUJbl JOKYMEHTOB: OIyOJIMKOBAHHBIE U HEONyOJIMKOBAaHHBIC, IEPBUYHBIE M BTOPUYHBIE.
Cucrema I'CHTU: Benymme wuHGOpPMALMOHHbIE LEHTPbl M KpynHeimue OubInOTeKH.
bubnuorpadus, Buasl 6ndanorpadun. Auddepenunanus 6udanorpapuueckux 10KyMEHTOB.
bubéamnorpadguyeckoe onucanune. budéamorpaguyeckue cCbUIKH
bubnuorpaguueckoe odopmieHre pe3yabTaTOB  HMH(OPMALMOHHOIO IIOMCKA:  CIHCOK
UCIIOJIb30BaHHON JIMTEepaTypbl, Oubianorpadguueckue ccpliku. bubnuorpaduueckoe omucanue
nokymentoB. CUBUJ[ (I'OCTet mno Oubamnorpadpuueckomy omnucanuio) B Poccuiickoit
@®enepanu. Meroauka onucaHus JOKyMeHToB. dopmupoBaHHE CHHCKA JMTEpaTypBHI.
bubnuorpaduueckne CChUIKM: BHJIBI, HCIONb30BaHHE bubnmorpadguueckoe omnucaHue
MoOHOTrpaduii, IuccepTanuii, SIEKTPOHHBIX PECYPCOB U T. JI.
HNupopmannonnsie TexHonorun B HUP. JinexkTpoHHble pecypchl 1 MOUCKA HH(POPMALMU
ONeKTpOHHbIE OUOIMOTEKU. DIEKTPOHHbIE 0a3bl JAaHHBIX. TEXHOJNOTHS MOMCKa MHPOpPMAaLUU
B 3apyO€XKHBIX U OTEUECTBEHHBIX 3JIEKTPOHHBIX pecypcax. DiekTpoHHble pecypcsl Hb BI'Y.
4. Komnerennuu, popmupyemsblie B pe3yJibTaTe 0CBOCHHUS AUCHHUIIMHBI
o CHOCOOHOCTh ~ pelaTh CTaHJapTHbIE 3aJadd  Npo(ecCHOHAIbHOW  JIeATENbHOCTH
C HCMOJb30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUI
C YUETOM OCHOBHBIX TpeOoBaHMii HH(popMannonHoi OezomacHoctu (OITK-4);
5. Ilnanupyemble pe3yJibTaThl 00y4eHHsI
B pesynbrare ocBOE€HUS IUCLHUIUIMHBI CTYACHT HOJIKEeH:
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3Hambv:

3a/1a4d, METOJIbI, TCPMHUHOJIOTUIO HH(GOPMAIIMOHHOTO U OMOIMOTpadUIeCcKOTo TTOUCKA;
BaXHEUIIIME [IEHTPBl HAYYHO-TEXHUYECKOH, 'YMaHUTAPHON U COLMAIbHON HH(POPMALINH;
OCHOBHBIE ITPUHLIUIIBI TOCTPOCHUSI OMOIMOTpaguUeCcKOro ONMCaHMUs;

ymembp:

OCYILECTBIATh UH(POPMAIIMOHHBIA MOUCK U MOATOTOBKY HAay4YHOH PYKOIKCH C TOMOIIbIO
TPaIULUOHHBIX CPE/ICTB U KOMIIBIOTEPHBIX TEXHOJIOTHIA;

enademu:

KYJIBTYypOi IOTpeOIIeHus], BEIOOpa U MMoKrcKa HHPOPMALINK;

KYJIBTYpOU co3ianus oubmuorpaduaeckoit HHGpoOpMaIum.

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

1 3aueTHas equHUIA (36 YacoB).

7. @opmMa KOHTPOJIAA:

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