04.03.01 Xumus
Ounasi popma odyuenus, 2015 rox naéopa
IMpo¢uib NOATOTOBKH
"Heopranuveckasi XuMUsl U XUMUSI KOOPAUHAUMOHHBIX COeIMHEHUIT"

AHHOTaUM PaboYMX NPOrpaMM JUCHHUILIMH
HNHocTpaHHblii A3BIK

1. MecTo aucuunIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOMH IPOrpaMMbl
AnecvnnuHa «WHOCTpPaHHBW A3bBIK» BXOoOAUT B 6a

(Mmopgynn) » KakKk ob6a3aTenbHasa agucumnnumHa bl. b.
K McXoaAHBM TpeboBaHWAM, Heob6XoAMWMbBIM A4

3 blK », OTHOCATCSHA 3HaAaHWWA, Yy ME@HMU AP ML, EKCOCVEN € 3 WH

JAaHHONW AMcuUuMNAWUHB B cpefgHeM obuweobpaszoBarTern
2. Hem; OCBOCHUA NUCHUIIJIMHBI:

1 dopmMupoBaHMe MEeXKYNbTypHOMW KOMMYHWKAQAT UBH
MEXNTMUYHOCTHOIO U MEXKY/NbTYPHOTO -BRyadmMPp 8 i
cthepax XM3HepeAaATenNbHOCTWN-0Op UEB HOMN/pDODBTAM HIOP O
3. KpaTkoe coaep:kanue Q1uCHUNIHHBI

Student’ s Life: cBepeHmsa o cebe, cemMbe, ille
Educaton y4yeb6bHOe 3aBefjeHWe,e,ywedPrhBOoBRAPNILEEe BC 3@
6y oy uwas npodgeccwus, c pe p bl npodeccunMoHant
npogeccuMoHanbHOIO B3aummMopgenhcTBMUA, pes3tmMe;

POAOHOI CTPpaHbl 7 cTpaH M3yyaemor o A 3LMma ;
noBCeAgHEeBHOrNro ob6wWeHUA4,; Visiting foreign col
TeaTp, KWHO, My3eun; o6MeH MHeHWAMU MU BReyart

4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:
f cnocob6HOCTHSD K KOMMYHMUKALNUUN OB MayXxC T H@an py

7 MHOCTpPAHHOM f3blKax an A peweHwnHd 3apgau
B3aummopgendreuma ( OK
S. Ilnanupyemsble pe3yJbTaTbl 00y4eHHA
B pesynbTaTte OCBOEeHMoAXRel MU CLUMUMNNUHB CTYyaAEeHT
L dzO s ¢
1T ocob6beHHOCTHWM NMNPOMU3HOCUTENDLHBWKIEBT MXO HIbIE ppEe]
MHTOHAUWI BONPOCUTENBHOINIO MU OTpUuULATENbHOI
f @aKTUBHBW /NeKCUMYeCcKUMNW MUHUMYM 1A MNPUMEH -
AeATeNnNbHOCTM (roBopeHUnwU 7 nucbmMme) M 0Ol
MUHMWMYM [ IBiH bpXe UBeJfoMB pPpe4vyeBONn p[feATenbHOCT
pamMKax W3YyYeHHOW TemMaTUKUW WU Npun peannsadl

1 6as3oBble rpaMmMaTnyeckKkme KOHCTPYKUMUM, 06
M3YYE€HHBIX TeM, T paMMaTuWyecKune CTPYKTYDPb-
H € 0004XM M bl € 4N s MOHMWMAHMSA MPOYMTaAHHBbIX T el
BbiCKa3bBaHMI NO NPOYUTAHHOMY;

2 d3j Is

f peanum3oBaTb MOHONOTMUYEeCKYW peyb B peuyes

nporpammmMmoii;
1 BecTwm OAHOCTOpPAHUNMPONANHDBYCT-PROERAPAEC, |
BblpaXeHMnemM CBOETro MHEHUSA, coXaneHwusa, YANE
f noHuMMaAaTb Ha CNYyX ydyeobOHbe TeKCTb, BbCKAaS3 bl
NOBCEAHEBHOINIo UW-OPMEREUNQOBHRMMIODH® O006WEeHNSH
OXBaToOM coaepXaHWUSH;



T uumTartsb TEeKCThbl, Co@fupe Hmsa ,N 0JIEHBGIAM GC OHUMAHL
NPOYUTAHHOT O;

T odopMnAnATb NUCbMEHHbDBE BbiCKa3bBaHWUAa B BUupge

9 dzZOH J Is!

T M3yyaembM A3bIKOM ANn4 peanunsauyumu MHOAS3blY
YPOBHSA;

T 3HaHMamMMU o] KY/NbTYy e CAT3pbEKHabl BU 3 §pPpaBNMOHUMN
TpagnyuumamMum pPpooHOTNTO Kpasd, CTpatHb-b;

f HaBbkKamMum camMocCcTOATeNbHOW paboOTbL NO OCBOEL

| HaBblkKamMun p abaogpTebM,C O HCO/FIB bIY HbIMUKM CcaiiTamm, TC

6. O0mas TPy10€eMKOCTh AU CHUIJIMHBI:

8 3ayeTHbX eagunHnmy (288 4yacos) .

7. ®@opMa KOHTPOJIA:

MpomMeXyTo4YyHaas agaxBrt@ymni, 4dxwemanNneH (

HUcropus

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

OAncumnnmHna «WNcTopuda» BXoAaUT B 6BGas3 0Byl 4ae
Kak 06843 aTvervubmHHaas Balu.cby. 2 .

2. etk oCBOEHHUS JUCHUILIUHBI:

T cdhopmMmpoBartThsb y CTYALEeHTOB K GNDN JT a0k B H MbleX
3aKOHOMEPHOCTAX U OBODEOEPHMBETRRIBCABRPOARBOC
M3ydyeHNe MCTOPUUN MTCTOPM,Y e & 0KMY JT LB TONEYDRO@PBAO3IN
M eBpONenwWcKOM uumBuMAM3IauMM AN GPOPMUP;0BAHI

1 BBECTHM B KpyTr MCTOPUYECKMNX npo6nem,
npodpeccmnmMoHanbHOW pfeATeNbHOCTW,;
f Bbpab6boTaTb HaBbLKW NONyYeHWSA, aHanmsa U OI

3. Kparkoe cogep:kanue TUCHHUIINHBI
MeToponor unsea n Teopwusd MCTOPUUY-LIKE & OT b eHVEVTyeKMAa. A
BCEeMUPHOLMW McTo-peaarl p alpmupeocyco® N U TN Y e C K ue, cCo
STHOHaUMOHAaAa/bHbLE O0COOGeHHOCTM®X nc TPoypCcUCUKENCEK OF @M
XlI-XV B B. CtaHoBNneHMe UnU pas3BUT KWKV I R o Esoseméliog Kagar
mMmnepwus. Mup wu Poccudespamacama XX Oxaga@®dpb
FpaxXxfgaHcKasa BOWHA WU BOeHHAas WHTepBeHU2W® B
ropbl. CCCGP9 83 1Mr2.2 Kypc Ha CTPOWUWTENbLCTBO C(
nocnepgcTBuA. Mnposasa BOWHaA. Bennkasa OTeuyec-
CoBeTcKkoe ob6bueOBHMBorraB ICo@B=TCcKkNMh Cows B Tropgl
HOBRWMCCUMNCKONW rocypgapcTBEHHOCTMW®.
4. KOMHeTeHHHI/I, (l)OpMI/IpyeMble B pe3yJbTaTre 0CBOCHUA TUCHUIIIMHDBI .
1 cnocobHOCTHWDb aHanmnsunmposaThb OCHOBHGBbIE 3T arn
pa3BuUuTmMA obuwecTtBa ANA dopmMup@BaHWUA T paxpg:
5. Ilnanupyemble pe3yJibTaThl 00y4eHHsI
B pesynbrTaTte OCBOEHMHARelI U C LMUNTUHB CTYALEHT
L dzO s
1 3aAaKOHOMEPHOCTMX W 3Tanb NCTOPMUYECKOTro np:
MUPOBOMW MU ODHKOVHOMBREEIRE DWW N
Zd3d Is!
1 NPUMEHATb -KIDHSITUPMHODN b HBIA annapyma H NOTCaHPOHBLH
couManbHBX HaAayYyK B npodPeccumoHanbHOW p[fedaTe.
1 opmeHTMpoBaTbCHA B MWUPOBBbIX McCTOpMUYECKMUNX
ABNEHNSA, npomcxopgawmne B obwecrTBeE,;
9 dzOH J Is!



1 HaBblkaMW LeNnNocCTHOTMp oto/pexn Aoab e catHBaan n 3 y
6. O0mas TPy10eMKOCTh U CHUIJIMHBI:
4 3ayeTHbe eagunHuys (144 yaca).
7. @opma KOHTPOJIA:
MpomMe Xy To4YHasa3 Ky a(leccarva U)K 9

dunocodpust

1. MecTo ucuMnIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOH MPOrpaMMbl
AvcuumnnmnHa «®d®unocodpma» BXoAUT B O6adxyYBIWH »

Kak o6asaTtTenbHas pgucuyuwmnnunmHa bl.bB. 3.

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

AncuyumnnumHa «dunocochma» BxoaunmT B 6GBasz oBYyl
Kak o6sas3aTtTenbHas agucuyuumunnmHa bl. b. 3.

2. He.]'ll/l OCBOCHUA NUCHMIIJIMHBI:

1 dbowMpoBaHNE WHWaAaYHWAXHTI@E ACTAaB/AEeHUWUN O MuUupe
B HeM, O nNnyTax ®“ cnocobax No3HaHWUA “U npe
3aKOHOMEepPHOCTAX obwecTBEeHHOro mnMporpecca |
3. KpaTtkoe coaep:xanue JUCHHUILIAHBI

dunnocoduasa, ee npeagmMmdhpownpeAb C§ WO 6 aEnepTydser/yopc

bnnocodpckoro 3HaHWMa. NaADydHxwmwsu n dh.mpuaniocugma . [p e

BocToK a. AHTUNWYHaaNc Theamio g 0 d3nasin a o, H O i dbnnocodg
dbunnocodgus CoBmewamra a 3 adqiasg a . Mpo6neMmbl w7
YHunBepcasnbHbLE CBA3MU 6bITHNA. Onanekd®mAaecaa e
no3HaHamysy Hoe nNoO3HaHMWe. Ob6GWecTBO, UCTOpPMUA, K

obuwecTBaA.
4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHUS JUCHUIIIMHBI:

1 cnocobHOCTHSb mcnonb3oBaThb OCHOB BbI dunnoco
MMpoBO33peHUYecklpim noswnmyunmum ( OK

f cnocob6bHOCTHGB pab6oTaThb B KonnekTunse, TO
9THMYEeCKMNE, KOoOHPecCUMOHANbHEB)e M KYNbTYPpPHBbIt

1 cnocobHOCTbL K camMooOpraHwumsdaduumum M camoobpas
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pesynbTaTtTe OCBOeHMoAxkelR U CLUMUNNAMUHB CTYyAEeHT
L dzOIs !

1 TpaguWuyuWOHHGLBE n COBpPEeMEHHGEble npo6nemb gu
mccnepoBaHs4,;

1 BO3MOXHbBE NpuuUmelblcaN@WMBOSPmMWMEHCTBOBAaHNE |
ycTpaHeHMs;

Zd3d Is! :

1 KPUTMNYECKMNU aHanmsunposaThb dunnocoddckue
cmcrtTemMmaTmnmaIunmpoBaTb HanpaBneHUA GPuUNnocodcKoC
o6nacTtun GunocodckoOn AMCUMNAWNHDBI;

1 oyueHMBaTGTCBWUTES® MW HamMeyaTb NYyTKU UX pas

9 dzOH J Is+

1 MeTogamMm J/1OrFrMYyeckKkoro aHanumsa, HaBblKaMn |
ANCKYCCUU U NONEeMUKMNU;

1 oOcCHoOBaMu Gunoco@dmcknMx 3HaAaHWUNMW KaK ©6asb ¢dop
1 NOHUMAHNEM CMbIC /1a 4 e J1 0 B eHYPeacBKCOTIBOE H HOOLITOMN A
B3ammocBsa3dnm cBoboagbl M OTBETCTBEHHOCTMU,;

1 cnocobHOCTbBLI camMoCTOATE/IbHO npunmobpeTar
o6uwedpmnocodckune 3HaHN4H B npakTuMnyeckoO
K camMopa3BWUTMUI.



6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:

4 3avegmmweyusb (144 4yaca).
7. ®opMa KOHTPOJIA:

MpoMe Xy TOUYHa#R3 KA a(deemarva. L) 1 5

IKOHOMHUKA

1. MecTo nucuumInHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
AvcuumnamHa «IOKOHOMMUKAaAa» BXOoAUT B 6a3o0BYyl
Kak 06483 acTtuewinb/Handa gl . b. 4 .
2. I_[e.m, O0CBOCHUA JUCHMIIJIMHBI
1 bopmMupoBaHwue y CTyALeHTOB OCHOB coBpewme
LenocCcTHOTO npepcrtaBneHNSA 06 OCHOBHBIX 3 a
o6buwecrTBa.
3. Kparkoe comepxanue Q11 CUUIIITHHbBI

MepKaHTMUWANS3 M. KUpkaor/oaB . dpuP3bMHOO 4 H a A WK O /1a Kna
3KOHOMMWYECKa AHd WK ona. OQKOHOMUKC . Heoknaccwu
MpeamerT 39KOHOMMWUK W . O6bwecTBEHHOE MPpoOWu3BO/L
MoTpebBHOCTMN. QKOHOMMYECKMUE N O ToperteHio Cc TOK.0 HEeus
6nar a. Pecypchbl. QKOHOMMUYEeCKMNEe pecypchbl. Oor
3emMnsa, Kanuntan, Tpya4a, npeaganpumHMmMaTenbckKkas
Teopuwu n ee OCOBEHHOCTUN. — FAKOHOMUYEC K IAE m
pa3 pewatuan 3KOHOMMWYECKMUE npo6newmbl. Me T o [
HabnwapeHne n cbop @GakTOoOB, ob6bobuweHwnsa, aKcne|
M CUHTES, MCTEeMHbBN noagxofnd, MHAOYKULMA ©N pgepq

HopmaTwnBHa M NO3UTUBHAA SKOMDWPOBICEKRGOMINKLD.
39KOHOMMUYECKMUE npo6nembsl, cToOSAWNeE nepeagj 0 6 w
PblHOYHAS, KOMaHAHas4, cCMewaHHas, Tpagumymno
9KOHOMMYECKUX YyCUEMTeNnpUuB@aKIPM Kiaccudhukauymmn
Cnpoc. BenmuyuumHa <cnpoca. 3akoH cnpoca U Tpuv
MHupmnBupayanbHbBA WU PbLIHOYHBLIW cnpoc. [eTepMUHAatl
M3 MEHEeHUA BenNnunyunHb g ooxebHenea. cBiepoucuan) H a TMppee
efnoxXxeHwusa. Kpunsas npeagnoXeHWA. JeTepmMuHa
efnoxXeHwus n M3 MEHEeHMUSHA BenmuyumHoel (ob6bema)
npeanoXeHUS: paBHOBeCHAasa LU exdHB. WY ppaaBBHHOOBBECLC A
HKLWA UeH. CTaTMUYHOCTHDb paBHOBecCMUSA. N3 me
cynapcTitTBOM @MUKCUPOBAHHOINIO MWUHUMANbLHOTO Yy
poca W npeagnoXeHWNSd. LleHoBasa 39NnacTWnYUYEHIoC T b
pMynia. Buagb upLeHOBOW S9NnacTMYHOCTKM cnpoca
poc, HeafnacTWUYHBIA cCcnpoc, abCONKWTHO He3 .
HOBYK 9Nn1acTUUYHOCTbL cnpoca. 3nacTMUWYHOCTHb I
3ANCABABATENNTbHOCT U. OcobeHHOCTM poccuimck
OHOMMWK a. Mpeanpuatune ( pupma) , opradHmnsau
NMPUWYNHBDI. QKOHOMMUYECKMUE M3 gepxKnu. Ponb v
Lepxeck MO Pas3HbBM VKPUGEBE®HABIE H HIbBEC, T HBI® 3 B 0 3 |
omsBoagcTBAa MU peanusayun, M3 4epPpXKW nNpous3B.
MEHEeHHbBEe U3LEepPXKU), BHewWHMne ( 9BHBDBE) M BH
mo6bNb Boipyyka oOoT peanneramuvumnnpprayannapc
NoBMUA NONYyYeHMA SKOHOMMYEeCKONW npumbbianm nn
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KpaTKOCPOUYHbBIN nepuopng. TocTOAHHBIE M nepen
nepemMeHHbBE U ob6WMe U3 LepXKW. FfpadhoH B Ba ¢M Xy
PbIHK a . Buagb KOHKYPpPeHUMUMN: coBepweHHasa U Hec



CTeneHb PbIHOY-H G CTBUAC MO HOMNONMWSA, ONUronony
KOHKYpeHLUWUS.

MoOHATME HAUUWOHANBLHOMNW 3KOHOMWUKMN. e owmvnualt k@l
NONWUTMUK a. CTpykKTypa HauumoHanNbHOIW 939KOHOMMUK
oTpacnesBasa, TeppurtopuanbHas. MHppacTpyKTYyp:
Ha o9Tane nepexopga K PbHKY. Kpyroo6opoTtT pgox
p orc» . MokaszaTenmn n SHayYyeHwUe 9KOHOMMUYECKOT (
OcHOBHble QakKTOpb 9KOHOMWMYEeCKONo PpoCTa. KoH
n 6es3paboTunya. Bu A bl 6e3paboTunybl. YpoBeHb
cCToOuMMOCTWN, C pHengdac, T B@p eogbcpraBupe Cc 6epexXeHUSd. Bupg
obpaweHwusa. MpepnoxeHne peHer . JeHexXHbe ar p¢

PaBHOBecuMe Ha [JEeHEXHOM PpPblHKe.
4. KOMl’leTeHIII/II/I, (l)opanyeMble B pe3yJibTaTe 0CBOCHUSA AUCHUIIJIMHDI
f cnocobBHOCTHb M COMBOLIT b3 0B AT MW YORCCHK U X 3HaHWNI
XnsHepeatrtendlHoctun (OK
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUs!
B pe3synbtTaTte OCBOEHMHOAKREIX U CLUNTNUHB CTYy[LEeHT
L dzOIs
f OCHOBHbBLE KaTeropumum U NOHATWUA S3KOHOMWUKLMN,;
Zdzd Is!
1 mcnonb3oBAaTHb OCHOBHGBbIE N o /1 COMSMHIEST K O U M
B nNnpodeccunMoHanbHON [AeATEeNbHOCTMWN;
9 dzZOH J Is!
1 KYNbTYypolWu MbllWNEeHWNSH, cnocobHOCTDbLI K B O
MHMPOpMaAaLuMKM, NOCTaHOBKEe ULeneihw wnu BbIOOPY nNy-
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:
2 3a4yeTHbe egnHunmyb (72 4vyaca).
7. ®opMa KOHTPOJIA:
MpoMe XYy TOYHAa#R3 @aNBTEMT. § U U A

Heopralmqeucaﬂ XUMUA

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/JbHOH NPOrpaMMbl
OAvcunmnnumHua «HeopraHunuyeckas XNUMNUA» BXO0p.,
«Qncumnnumuel (Moaynu)» KakbB&o6B3zaTenbHas agucuy
2. lle1b ocBOEHUST M CIUNIMHBI:
T dopmMupoBaHwMUe y CTYyLEeHTOB XMMMYECKOT O
TeopeTMyecKMMNMW OCHOBamMm HeopraHwmMmyeckom
MUHMUMYyMaAa XUMUYECKUX 3HaAHUN WU HaBbLKOB pab

TeopeTuUuuyeckKkUe aoCCNHEOKBTHLD M, paccMaTpuBatlwTcC s
XUMUSA: BBepgeHUWEe», U3IyyaeMoro CcTyaeHTaMu B
XMMUYECKOI TEepMOAUHAMUKMWN », «CKOpoOCTHb XU MU

«OCHOBHbBE TWUNb XUMUYBKEITI CEBMHAN M EPBGXMaTEX L

KpaTKO MW No3xXe AeTanu3aunpyrwTcsas NpPpuU U3IYyUYeHUN
3. Kpartkoe cogep:xanue TUCUMIIIIMHbI

BBeneHue B HEOPraHM4eCKYK) XUMMIO

Xmnmma Kak cumctTemMa 3HaHMUMN O BewecTBaAaxX UM WUKX

Heopraaﬂqexcmmmn K aK O40Ha n 3 OCHOBHDbBIX COCTas

M S3KCNEePUMEHT B XUMWUMN. OcCHOBHbBIE 3Tanb pa
HeopraHMYeckKom XuMMmmMm, ee nNpPpobGNEeMb M 3 HaAaYEHMN
Homenkiiatypa HeopraHu4ecKux coeIuHeHn i

McTopus pas3BuUTUNSA. HayunmoHanbHBLE KoMuccuwmn
cmcrTemMaTun3IuMpoOBaAaHHOM HOMEHK NATYPbl. Tpwu TWn



HomeHKknatypa OMHaApPHBX CcoOoOefUWUHEHWN, KMNCNOpPOAC
coegunuHEHNIN.

TeopeTru4yeckue OCHOBbI

OCHBbl XMUMMUWUYECKON TepmMoOoOgUHAMUKMNM., 1 n 2 1 3
SHTanbNunAa, SHTponNwuAa, paBHOBecCMUE. PacTBODHbI
OcHO ble TMNOHSHATOGEH 00B HKOWC JIPOATBHHOO B € EBMOMC.C T@QH IO B M IT B
peascx n. dneropepHwuan. OCHOBHBbIE o p Mbl np
<) OOHbBIX NoTeHUuManoB: Tabnanuuybl, AMarpamMMt
He a. JnexKxTponuns.

Ck Tb XMWMMYECKOW peakummnm. 3DHeprmusa akKkTMuUBa
Ct ne atToma. BonHoBaa. pARONHSBE OPa&UTAB
Ma XNMMUYeEeCcCKUn anemeHT.

Me mnyeckwm 3aKOoH 7 Mepnmnopgnmueckas cunc
Nc yeckune npeagnocbNKM OTKPbBTMUA Mepwn:
4 . MeHpeneesBa. CoBpemMeHHaHd bopmMwnunegowK
N H pnpeTtauywnsa. MopAfAOK 3anNnoNHEeHWT HOB@MKHP VY43
MepunoagmMyeckKkoOm CUCTEMBI. CTpykKTypa Nepunopgunuec
byHpamMeHTanbHbBLX CBOWCTB aToOMOB. ABneHune no.
CXIoCTBO 3/71eMeHTOB B [flepuogmyueckonm cumcrteme.
OCHO pa3BuUTMKNA HeopraHwmMmyeckom XUMUMU, er
pasB ma MNMepumoagmuyeckKkom CUCTEMBDI.

OcHoO ble TWNbl XWUMMUYECKOLMU cCBA3MN. OBx O EHBHIES €
M MO KYNnNApHbBX opobutanemn.

Kowmn KCHble (KoOOpAVMHAUMWOHHDBE) CO€efHUHEHMAT € /X
nepas TeoOpuMU CTPOEHUSA KOMNNEKCHbLIX coefWHe
p o € KOMNNEeKCHBX COeJAUWUHEHWHHRBHNGBTpOEGVRB@L K
ne bl X cBsA3en. Hns3kocnunmHOBELIE n BbICOKO
6 n en yeHTpanbHOrNro atToma npu ob6bpaszoBaHV
nc nmyeckKkoro nons4 (TKTI) . Mcnonb3oBaHV
€T panbHbIX CBOMNCTB KOMMNNEeKCOB. CnekTpod
abwn 3aumum Kpucrtanamyeckum nosem U ee BV
epnc BNeHNe o] Teopumn nons- NUraHpAgosB ( T
€ H bIX CBAWB®ETIG N ITUEYOEPCVKMO T'IOp NoNn1a U Teopuwu
oe A KOMNNEKCHbBIX COeAUWHEeHWNMN.

M O HaMnmyeckasa U KMHeTMmyeckKkasa YCcTONYMBO
oW BocTuU. OCHOBHBDBE TWUNb peakuuMmMinm c yyvacT
ae MPpOBAaAaHHOE COCCHTOOBAHHbBMEE TMBOEHUFETCUTSB aK PU C T a N J
bl KpuUucTannmuieckux CTPYKTYPp NMPoCcCT blX B e Ll
AMNHEeHUN 3aKOHOMEPHOCTMW B U3IMEHEHUW CBOWUC
LeHNne B 9NeKTPOHHOE CTp eble KMPOVHCATT an/mn Q
€EHTHOWN, NPOBOAMUMOCTMU n 3anpeuweHHON.
YyYNPOBOAHWUKMU, AN3NEeKTPUuKMU. MoneKkynsapHBbe
mcrtTemb, HaHoO4yYyacTwuub. CTeknoobpasHOe coOCTOHA
XuMus 3J1€eMeHTOB

Xumus HEMEPEXOAHBIX 3JIECMECHTOB

] SHEStGEBH

Obwasa xapakTepucTtTuka (obwaa xapakTepucrTuka
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nonoxeHune B T[feprnognmyeckolh cucTtemMe, O31eKTpo
MOHOB, pajguMmycb aTOMOB WU MWOHOB, O3NEeKCPOQGCTDPHBL
K 9N€eKTPOHY, CTeneHUW OKUCNEeHUNSA, 3aKOHOMEPH:I
971eMEeHTOB, XapaKTep XWUMUUYECKWUX CBsS3ell B cCO
cnocobb NOoONyyYeHus, o6nactTum NPUMEHEHWUS, WU3OT



Mpob6newma pa3mMeuweHMe pmoO@mMoiE@CcxaOh B CUCTEME. l

AT OoOMapHGBLIW n MONEeKYNsapHBbIW BOgoOpOA. Cnocob6obl
BaneHTHbEe coCTOSAHMmMA deoopavobp oegrao. clyoude C TBOB aH U A
cpepgax. MPOTOHHBIE KWCNOTHbL. MAG@UATA , X &MakaT-& pIILCC
MmOoH. Knaccupnkauyma, cBOUCTBaA, npMMmeHeHUeE T U
| Odzts @ j dz'

Obwasa xapakKkTepucTuka.

MpocCcT®hle BeuwecrTtBa: XapakTep XUMNUYeEeCcCKOm CB
OKUCNUTEeNbHOMW AKTMUBHOCTMW, p avreoTpouaMbl UM O NP @ & Bl Ul
nNPpUMEHEHMNE. BnmaHume MU3IMEHEeHUWUA MeXMONewmpmsanp.
Ha arperarTtHOE® cocToOoOdaHMUE rasor eHosB. Fanor el
cBoncTtBaA, cnocobb nNnonyYeEHMmMPOYHOTWMNB 8 WNB-ER [ D §
ranor eH, TEPMMYECKONW YCTOMWUUYMBOCTM n BOCCT
FfanoreHoBOfOpPOAHBIE KWCNOTHI. M3 MeHeHNWeHF NN
HI. ConsdaHas KmMcnoTa KakK OAHa W3 BaxXHeiaMmixe MI
n NPUMEHEHMNE. MnasukoBasd Knmcnort a, ocob6eHH
bes3onacHoOCTM! npwu paboTe C pTopoBOAOpPOAOM
XapakTepunucrTtuka, Knaccudpunukauywusa, cBoMcTBaA.
n peakuMOBBBAOCTHEHO KUWC/MTOPOAHBbIX CoOoeUHEeHMNI
nepmoamMyYHOCTGDb B M3 MEHEHMUMU ycTon4YymBoOCTM |
PacTtTBOpumMOCTbL TanoreHoB B BOAEe WU WwWenoyax,
KMWCNOPOAHGLbIE coepMuHEHMUSA: OKCBI @IBIGTBRMCU O TP, "
KncnopopgHboe coeguHeHNa dTopa.

sdmMdzstcts H

O6 wa s XapakTepucTunka. Ponb Kmcnopopga B np
npoueccoB Ha 3emneOcCnpcewmel we TOKOBL BC #u
MONEKYNSAPHOT O K W CWIOOHD®EN @, n GBXT poer o g MO) . Ann
CpaBHeHMe CBOMWCTB KuMcnopopga MU O0O3O0Ha.
BaxHellwne coepgmHeHMa Kucnopopga. Knaccuduka
n KUNC-OOHRBBHbBM CBOMWCTBAaAM. OkKkcunmpgbl MUOHHBIE, K
TUNOM CBWBHI . K OXJ/TOT HblE, OCHOBHGBbIE, aM®@pPoTepHHb
3N1emvMemMmaTa/s/1oB C nepemMeHHOI cTeneHb OKMWCANE
cBonncTtBaA, Aovnarpamma ¢a3 o08BblX paBHOBEeCMUDRN. r
cTpoeHue MO /JTeKYJbl,bl CNBOO/MycUTEBHaU, A4 . C NIbecpoodk C U A bl
MepoOKCOKMCANOTHL MU UX CONU. CTPOeHMUEe, NMoNnyu4yeH

Il sSHetekzZff © Mmj ter

Obwasa xapakTepucrTuka.

Cepa. CBoincTBaAa B9NnNemMeHTapHONW cepbl. AnnoTtpon
CepoBopgopopag M cynbdavdyaw.y N6GTHe I BIO MEITOPIMST Y KU |
cepbl U ee @opmManbHbLE cTeneHW) oKkeeprH@AEAB KI

conu, CTpoeHMUe, cBolWcTBaAa, nonyuvyeHwune. Cyn
OAnTmnoHoBBad MU NONUTUOHOBLIE KMITpoTeBpPpPHMaAAXKBOI
conwu. OCHOBHBIE NPUMHULUMNBT NpomMmsIBOACTBA CepPH
NMPOMbBWAEHHOCTWU. MunpocepHasn KMcnortT a n n i
M TUMWocynb dartbl. MepoKcoOCepHbBEe KMUCAOTbL W nNep
FreetTmnyueckKkune B3aMmMoCcBSA3MN, MPWUYNHBLI MHOT 00D
KUNCNOPOAHBLX COE€AMWHEHWN Cepbl.

CeneH wnu Tennyp. CBolicTBa NpoOCTbIX BewecTB.
m Tennypa. CenedHupagb W Tennypwpabe, WX pPOnb B
ConmaBneHwUne cTpoeHwuns, TepMOagMHAMMUYECKMUNX

M OKWMUCN-ADEeOabaBoOBMUTENb HBO H,Y, El;B@HTlen BaD CTTaMK X€ K U
OCHOBHbBLIX CBOWMCTB BOAHBLX pacTBOPOB 3TWUX COe/l



pa6boTe ¢ OVPaApPHBIMMU BOR@MWHEHMWSAMWU Ce€epbl, cene
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oOMcTB n cCTpoeHwuHd BaXHelwLwnx KMUCNOPOUIHBbBIX
oAsBNeHMWe BTOPMUYHOW NepUMOAUMYHOCTM B CBOWNC
p bl.

HEtkzff O OL 8IS0

waa xapakTepucTunka

oT. CT poeHMe woomemuywitbl metTopgos BC u  MO. |
XMMMUYyecKkunme cBOWCTBA MOMEeKY/NApPHOrNro as3oTa.
A3MW —-—a30T. MonyuyueHnme a3o0Ta B nNnabopaTopwuwmu
nekynapH@OaoepvaHeoHTvad. a3 oTa € Bopgopopgpom (amh
mag Bojgopopga): cTpoeHMNne, CBOWERMBRAYEOOME Y@
OMbBIWWNEHHOT O CMHTeEes3a aMMiOZKH®.BHBOP aBIHEBWIEC
CCTaHOBUTE/IbHbBIX CHMEP@BBHAMMUNAKILPOKCMUNAMMU
KOBaNeHTHON CBA3bKW, MeTannonogobHbLE HWUTPW
KMUCNOPOAHBLX KMCNOT as3o0Ta. Anarpamma oOoKMUC
Kmcnounw wn wenoyvyHoiun Hlp.dip)alv), VIOK caneT meaoaan ¢ T
Fr'MTOHUTPUT bl, az3oTmucTad KmcnoTtTa WU HUTPMUT
nydyeHwue, cBoOMncTBaA. ConocTtaBneHune yGTOMR:
CCTaHOBUTENbHBX € B OHNO,MBING3. 0 4THEIXM MpHAECCTKBaOSP 0YBC
TpatToB. TepmMoguMmHaMMmKka U KMUHeTUKa BOCCTaHC
HUTpPpoOoHMA. TanoreHmpab W OKCOTlanoreHmAab aso
c pop. OcobeHHOCTHNU XumMum d¢ocddopa. AnnorTopc
abmMmnNnbHOCT U, PUCBTUMOCECHK MEL M XUMMYecKHUe CcBOWC
C PoHMNSA. KncnopopagHbe coefgunHeEeHMUNHA dboc popa.
aHanor NYHbLMMU coegunHeHnamvmull) amxrt@. Po@rpopmt
rmnocdocdopmucTasd KMUCJIEQT bC:B OCATCPraBEaH N €T,a YIMm m/MyeYyp

nu. OpTtodocpopHasn n rmnodgoc opHas Kncan
CTBOPUMOCTHDb, rvmagponmnas, TepmMmuyeckasa ycToMm
HOEHCMUPOBAHHBIX oc paTtos, nonwuddge c QeoTCHPO P H (
CNOTbL W WNUX PONb B OBMWONOTMYECKMUX npouyecec
CNorT bl. FanoreHunupgbs M OKCOTranoreHupas @ocdop
Wb A K , cypbma, BUCMYT. CBolicTBa 9NeMeHTORB
AOPOAHLBIE coefUHEeHMAEeHNGAONOGCBRPBRRERPA X T M
PMOAMWHAMMUY ECKMUX XapaGal@BMIKHAMK, W KUWCKIWOT

CCTAaHOBUTENbHBLX CBOWNCTB B OVAGPOMHILKX Kaecaotr
eAVMHEeHNA 23/1eMeHTOB nNoATrT pynnb MbllWb AKR&SO 3 a
ccTaHoBUTenbVMAHXyoBe@eidcTCs/ B P AL MU TUOCONWN.
AT pynnb MbilWb 9K a .
HeteczZff © kZGedzj tetsH O

wa a XapakTepunucrTuka. OcobeHHOCTM 3NeKTp
oroob6pasne OoOpraHmMyecKkmMx U HeoOpraHMuyecekmUx
P M bl HaxoXaeHus+ yrnepopga B npumponge. An
KyCCTBEHHBbIe anma 3 bl. dynnepeHbsbl. Kpuncrta
XMMMyeckunme cBOMWCTBA anmMasa U rpadurta. B a »
MWYeEeCKOI cCBA3 KkK.apO6MpooBe H@BH MIEAYECTBE TYyron
BbLICOKOTBEPAbIX MaTepunasnos. YrneBopopoAabl.

nepopjag B pany yrnesopopopagos c oouvMHaAapHOM,
ocnab6bneG«us-G pCGegavnHeHunKRngnoppaam. ¢ OKCcun/l

EKTPOHHOE CTpOeHWE MOMEKYb+bl, cBoWcTBaA. K
cnoTa. [MOAwokcupag yrnepopga, YyronbHasa KWUCNOT.
poeHNne, cBoicTBaA. ULlaBeneBasa remwumeTayr nle.
eAVNHEeHNSN, coaepxailiyme:. CBFAPRB®GE YN e,e PO@IY Y e HMN.
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TMoOKapbawmupg, KapbamMunmHOBasH4 KuMmcnorTa. LUnaHy
aHWAb. OvuyunadH. LnaHoBasda kKwucnort a, U MP@MHEA T bl
TayTomMepwusa. CoeAuWHeHNA, CcCemaiiepxXxalpwoe H LB ,A
omncTBaA.

eMHWNMR. Ponbp coegMWHEHUWUN KPeMHMUSA B MNOCTpPpOeE
MUHWYEeCKNUX CcBA3EeWn B COefUuHEeHMUHAX KpeMHMUSA.
NWHIEEH U e . Pasnmuuma B TepMMUMyecKOMm ycTonmuymBoOC
egoVHEeHUA KpeMHMUA c ranoreHamMmmu. KpemMHe T
po6wupg, cynbdunpg, HUTpUA KpeMHMUSA. Okcupab K
okcwupga KperemBb®. KKEewor b . Cnnukart bl npupo
BpeMeHHbe npegcrtaB/ileHUMA O CTPOEHUWU CUNUK
HTO4YHbBIE, CNoOoMCTble U KapKacHbe. AnKWOMOCWUANUK
wasa xapakTepucTunKka XMMWAE,;, I EPRABHIENM N E 0L O BXE
eMeHTb B CBOOGBOAHOM COCTOAHUMN, annoTtTponwu
XHemnwni MaTepwuan o NOTYNPOBOALAHWMUKOBbBLIMMN C
NOTr eHWnp[bl: cTpoeHMue, nonyvyeHMe, 46BN CKTUBCAI. O
pmMaHart bl, CTaHHAT bl n nnwomMb6artbl. Cynb cu g bl
ON3BOAOHBLIE . Coneo6pd)3.H blAK BcSoipaHb@H m a9 T 184 p 0 r
nonuvMmMmepunnawos . a KK aBCO/CUCTTEA/HEOHBOU T € 1 b H bl e C B O
ua .c B U H

i O BBtGO

xapakTepuctumka. OcobGeHHOCTU Xummum 60P
TBa O9/1eMeHTapHOTO 6opa. CoepnHeHuns 6
y N bl. BopoBopgopoA4bL: cTpoeHMue, TUNb XMW"
mmppHNL o B o p a 3 ceTHHBAe (cbooepmamsHO N bopasaH, 6 0|
eHNne, cBOMNCTBaAa. Kapébuwag n Hutpwupg 60pa.
6bl NONy4yYyeHUSA. KncnopopagHbe coefWHEeHMNS
aTbl: CTpPoOeHNEGBTHMOTBO®D.bl IPMPYBIEHMNHEHON K U
TBO CBOWCTB coepguWHeHWN 6Bopa U KpPpeMHUSA.
HUM, rannumimn, MHAOWNW, Tannumm. Ponsb a
BOALCTBO MeTaNnNMyecKOro anwowMued.nm axXun NCMYia®
TBaA 31eMeHTOB. Cneyuwndcduka cCBOMNCTSB cCo
epeonHmmTanﬂmeHTMMMMHIWBAHmmpmmMBBmm
H bl e conwu, rmagpokcunpagnb  n n x amMmpoTepHO
cogAauuMm mnm okconauumum. Conn, p[BOWHbLBIE CO.
bl , CMewaHHbBE OKCMUADHLI, WwnumHenu. Fanor eH:|
HeHWNM, copgepxawmx Tt annwunin, MHAWNW, Tanni
HT(lhe n coegun Rbun Agiimu TNpumeHeHNE coegunHEeEH
B NONYynNnpPoOBOAHMWKOBONW TEeEXHUKE. ApceH.l
nynposogj ToOKCMYHOCTbL Tannwunsa.
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was xapa aMNT WKav.n nO coce PENHTHIONCAT.
MWNUUYec oncrTBa MeTannamyeckor o 6epunni
apokcwug, 6epumnnatb. AKBawWwoOH OGepunnwusa, er
KCMYHOCTbL ©OGepumunnma M €ero coepgunHeHunim.. Ma
MMyeckune cBOlWCTBAa MeTannos. CeoicTtBa U cC
BaMoOHBLB MeTannos n n X conwu. M3 MeHeHNE T
nbaTosB, HuntTpaTt-oe@apuip a alyp MKHaA/HIL MW 3 @K O H O M
CTBOPUMOLOE /MO YCHOON3EEIME Nb HbIX MeTa/ninos. KomMn ne
HoB W33. TokcWMuYyHOCTbL coeauHeHuit 6aPsrs. On
dztsydz' § 4 dzd d3d dzls '
wasa xapakTtepuctwmka. OcCcO6GEHHOCTU XUMUWU NAKUT



MonyuyeHMN We TOYHbIX 3J/1eMeHXTUOMBA YR KM B U TBHHITIT E
Bs3anmopgencritBue C XU OKNM aMMMak omMm. Peakuywuwu
cynepokcwuagbl, O3 0HMWALI. M3 mMeHeHNe cocTaBa WU
coeguHEHWNIN B rpynne e /10 Y H blX anemMe Hgawuy n nP
C KumcnotTamMm MU cnupTtTamMmn. FfmppokKcwuAabl. Monyu4uet
HaTpa W epfpKoOro Kanwu. AKBaWOHDBL UWenoYHbIX M e
AnaroHanbHOE CXOACTBO CBOWCTB COE€EAMHEHUN nNnu
Rdzj tolsdz" | GcOLT

Obwasa XxX@APBKREp

e
7

OcobeHHOCTM 9NEeKTPOHHOT O CTpPOeEeHMUSH aToMOB
ABYXAaTOMHBIX MO/TeKYN MUHEepPTHLBX T a3o0B. duns3mnmuy .
OTKPbLITMUA CcOefgUHEeHUWN UHepPTHDLBX T a3 o0B. Knartp:e
KncnopopgHboeHnaoeg@wmumc nunmrtenbHbLBE cBoOWcTBaA d-
coefgUuHEHWUN. Ocob6eHHOCTM XUMMUYECKONn cBA3U B

MHEePTHDLBX T a3 o0B.

Xumus NEePEeXoaAHbIX 3JICMECHTOB

O6 wa s XapakTtTepumcrTuka nepexoAaHblX

MW OW 0B. MonoxXxeHwNe B Mepnmopgmuyecko
nepexoAHbX 39/1eMeHTOB.

rjdzjLts, CtBOdz Is, ded € j dz

O6bwasa xapakKkTepucTtTumkKka 3N1eMeEHTOB Tpuapgb xenes

nemMeHTOB

3
7 cucrTemMe

MonyyeHne, bnsmueckmne n XMUMMWYEeCKMUE cBOMNCT
COCTOAHNSDBII/TOMAKB Xenesa. M3 mMeHeHNWE yCTOMWN:
M BbICWUMU CcTeneHAMIKFeN).K M@UIHREHBMHbI B Kpsgaacyc bl C 0 e
r’MmapokKkcwuagsbl, conwun, KOMMNNEeKCHEble CO®TIHKDGH IbIX
n OKMWCN-ADeOobBaEBOBWUTEens aslg n HFesHWIT)s (VI) . BnunsaHt
KOMMNNeKcoOoObOGpa3oOBaHMUWBOCK A a HOOKBAMCT/IEWTTLEH/TlbbEH O M P O L, €
Cc 04 e p xke(liym elll) . CpaBHeHNE YyCTOMYMBOCTM KOMNI
(1) M) ( Ycnosua Cok)omnkapgannnposocoengnHeHU
CpaBHUTeNnNbHAas- XapakTepucTuka XU MUMU Xenesas
B 6umonormyeckunx npoueccax. I[llpnmeHeHNe coepwu
] dzOIsddztseor j 4 dzj d3d dzlsT

O6 wa a XapakTepucTtuka. Ponb OT eyecC TBTRIHHGIB(bI X
31eMeHTOB. dnsmuyeckune n XUMUYUYECKMNE cBoMcCT
Cnocobb nepeBojga MUX B pacTtTBOpP. 3aKOHOMEPHDO
ctTeneHeMm OKMUCNeHNnsd B coefUWHEHMUSHX nnaTuWHO
rmappaTWR® BaOK CWALI, KOMMNJMAEKCbl. 3HayYyeHUNeE K OM
NNaTWMWHOBbLIX 3/TEMEHTOB. MHepTHOCTb KOMNJ/IEeKCOE
OTnnuyntenbHEBLBE ocobeHHOCTM XUMUMN OT A€ Nb H blX
BaXHelWWNN npepgcTaBUmMH/OB blE e welleamTesHa oBna MNMpume
NNaTUWHOBDLIX 3/ITEMEHTOB B XWUMUYECKOWU TEXHONOT U
[ Ot Odzi vy, sjndajyd2, toj ded?

O6bwasa xapakKkTepucTuka. BanvdBimpypwien k.octTOoAHMA 23
CBoncTBAa M NpPpUMEHEeHMNUE MeTaNnIMyedwHIONEO CRO&@EMN &
Ma pr aHl)y alll), (Iv), v, i) . BnvpRlHmeec T Bo p a Ha -0KM
BOCCTaAaHOBUTEeNbHbIEe nNpoyeccbsbl, npoTeKkatwwmne ¢ Y
cTeneHwm OKMUCNeHNSH MapraHuya. KpaTtkue cBep
coeagmnAaepeHnsa. CoNoOCOTHBI/OBHMBWX KN EBKOCITHTYATHED/BBAHT 08
CBOWCTB COegWHEHWW MapraHua UM €ero aHanor os
cBoMcTB CVRAgMWIBH WK NII. MpumMeHeHNE cCcoOefgUHEHDMWU
peHunsd

10



Mictsd3izd €38 J dz, o tsdz! W O3

O6bwasa xapakTepucrTuka. Ba /MBH TpHybnen b.OC TOAHMUA 3
MonyyeHne xpomMa U deppoxpomMa. MeTannunuyeckmu
CoepgnHE@rmea okcwupg, rmppoKkcwupg, conwu. BoccrTal
AByxBame Hxpomma CrliIXmmursm gponuas akBauWuOHa, amd
CoepgunHE(M) s XpomMaThb " 6 N XOPCOHMD@BTHbLbL €  KpracCB/HOOTBHEOC W
pacTBOpax. ConocC FOaCBHIRBHHABEX KW C JIEBKOVEICOD/T VA TH 0B BAHT 08
cBoncTtB cereglpulH)eMIhim KomMnnekKCcHbEe COeagUuHEHMNSH
[fepoKCUAOHBLIE NPON3IBOAHDbLIE. XpomMm B HeycTMOnYNB
nw. MeTannunuyeckoe cocTo¥huwe. BONME WP AN@O Vi @ O @ e
n BONbdppamMoBasd Kncnort m@m.ma M rvpbygnant. bl B 0 B ¢ Bie ¢
MoOTmnbGaaTtTb WU BONb-Ap aNeadTey.o NHITAKMNTMOT BT U CONKN

peakuUuMOHHAada CNOCOBHOCTG®Lb. KncnopopaHbe coepgwu
cTeneHqax OKMCNeHNAa: OKCWAbI, o am6bpBORAb P AMOC
HOpor3blKnacTtepbl. Fanor eHwupbsl Xpoma, Monunoépge

Bbicwer o ranoCreWnpgldpmwvemayne coelIBHpYWRAHRbLINEM
CpaBHeHUE XUMUYeCKWNVWKANVBopyTE INe@MOHMNOECKOIN
l @OHd?2, ddtseBd?2, Is © dzls O dz

Obwasa xapakTepuctuka. BaneHTHbBEe coCcTOAHMA 3
CeBoicTtBa nu nPpUMMEHEeHMUE mMmeTannohB) (IXAWnFE). c o€
Fanor eHwnApbsbl, OKCwWAgbl, BaHapgartbl, M3 0MNONMUBA@HafmfE
coegunHeHUA. ConocTaBOeBmAaH OBKIU CJTIVbTHEBUKLHHOGB H HK X
cBomcTtTB coeagunHpHINAIVBFHaAagOKCKBhH A HMOOBMA ©n T
M TaHTanart bl. M3ononumaHMOHBI U NUX CTpPOEHUNE.

ranor eHMKLGLIO T NOT €HWABLI. KnacTtepHasd npumpoapga

KoMnnekcHbe Now@gvmesmmx CcTeneHAX OKWUCAeHNSda.
v dlsOdz, yYyduSsdzd?2, 6 OWdzd?2

Obwasa xapakKkTepucTuka.

MonydyeHNne, bnsmyueckmnme M XMMUYEeCKNUE CBOMNCTSB
MeETannmuyeckmx TWUTaHa, ULUPKOHMNUSA, ratHma wn cr
ranoreHmpagb Kapobwugesl, HUTpPWUABbI, Cynb punas u v
coefuVHEHNA. Avokcupgbel N rtuagpaTb O0KCWgd,eHf, be
MX T unupmaTtnaoBresoeHMe B BOALHBX pacTBOpaKx. Coep
c HN3 WKW MMN cTeneHAaMM OKMcCneHwusa. KomMmnnekcH
XNUMUYEeCKMUNX C B O i ZrTmBHf. c oXvygnnH e eHaNKiN € OCHOBGbB pas
M 1 adHMA.

tdHEBL J o3 dz' dg" § { dzj 3 dalsT

Obwasa xapakKkTepucTuka. CTpoeHVue 31€eKTPOHHBIX
cocTOdAHMEA, ycTOMNn4YUMBEBIE cTeneHwu OKMCNnNeHN4d.
«FaponNnunHMEBGLIN M3 N0M». NaHTaHOMpgHOE cCcXaTwue.
cBOMCTBa A, n@amwvemse H Celn ONKeHTbie coeguHeHUMa P33 u
P33. XapakTepuch@ilya oesemgummseHUMAPOKCMULADLI, np
KomMnnekcHBble coeguVMHEHMNA. XM(VRa Calé)p prtvy, ia(le), c o €
MX OKWMUCAUTENDbHBbBE weBTOWKcar B @ 0 M (ivaEpdhk @8wdip Yb(ll),

n x BOCCTAHOBWUTENDbHLIE cBoMcTBaA. MpumMmeHeHNE
ONTUKWN, MaAarHWUTHBE MaTepuanb, KaTanumsartopbsl,

dSClsddzsdHr

O6 wa 4 XapakTepucTtunka. Mepcokboniie M aa Mai JH@IC T b é
M nNaHTaHOWAOB.

KpaTkue cBeageHwnsda 0] XN MUMN ToOpwusa. BaxXHeinnwn:
rmppokcwupg, ranor eHwuAabl, oKcoOranor eHwupgbl, npo
CoepnHeHNH ypaHa B pasnunuyHbIX CoORODBAAEIX YPR

11



AMpoTepHOCTb KuUuCNOPOAHMX. cCwueHOTVEH3e H M [ a HycpyapHaaH (

XnmuA HenTyHWA, NNyTOHMUWSA, aMmepunuunsa. BaXHe:
ranor eHwAabl. OcHOBHBUBIE cTeneHwu OKMCnNneHwUSA-. 3
BOG@MHTOBUTENbHBbBIX cBW MNpTBU AB. pHpamus BOJAHBbIX |
KoMnnekcoob6bpas3oBaHMWe, AUCNPONOPULUOHUMUPOBAHME
Addz¢, COHBd2, ikl

O6bwaa xapakTepuctumka. OCOOGEHHOCTW CTpPpOEeHMUSH
XmMmyeckume U @GU3INYeEeCKMUEe CBMO NP IBMAE HVEEHTMAE NINDEBT. .
LWHKa, Kagmuasa, pTyTunu uu wnx cnnasolll) -Avakneun @
r'’MmapokKcCWAbl, conwn. XnumMmua B OJAHbIX pacTBOpPOB
CpaBHMUTenbHas« YyCTOMWMYMBOCTHDb KlbmMnaoie a@ &s 00 Lo €
MOneKy/namm. M3mMeHeHNMEe Tuna CBA3IWNUW B CcOoOepunHE
MpMYmMHB aHoManbHOro (HEMOHOTOHHOKCGPBXKARAKTBE
okcumpoB U TunpgEolkergild s EOKpPS MYTE/TRHO B U T €B/Ab H bl
coefguHEHNIN pTYyTMWN. [l vHgA'p 0 M@ pKLK Ie 1 Hum 2 0 BCacHeJen H e |
MpumeHeHMEe CcOefgUMHEHMUMN ULMHKa, Kagmusa, pTyTWM
Cnocobbl ycTpaHeHMUSaA 3apaXeHUHA NOMeWeHUN MeTa
[JHI, MjtejBlo, L isdslt

ObwapaxaepunucTuka.

Onar pammbl NaTtTunmepa. MpwnywuHDB HaXoOXAeHus4 B
B CaMOpPOALHOM COCTOAHMUMN. dnsmyueckKkune U XUMMU
MeTannmeaw Age Al u n X cnnasoB. Xnmwmwu 4 Mme hnll.B c
BaxXxHelnBmaA HEH 1N A : OKCwWApbl, rmppokKkcwnAabl, conwn,
coegunHeHunli. melpmmgHeHNE c €Ce filnlHe+H adc TvaeaHma. A .
MaTepunmanos co cBoOMCTBAMMU BTCI. TOKCUYIB.OCTE
OCHOBHBIE coefNAR@APOBKCUWXK,CULgY nbdhupg, npocThble
XmnmMmmyeckKkmnme OCHOBbBLB GpoTorpadpPmuyeckoro npouecc:
n n x ctTabunnusayumunsa. Xnmn4a 3o0no0Ta. PacTtBoOpe
pear eHTax. Ap(ldm.3 B HE OB &l Y4 HAbl € 0 KCUTCENNeeHH S 30N0TEe

XUMUUYEeCKUNUX cBOAelBBppmevBep®B8aMNYEeCKON CUCTEM
CoBpeMeHHbIE TPOOIeMbI HEOPTAHUYECKOH XUMHUH
HeopraHmyeckasa XuMmuda N coO3JaHUE COBpPEeMEHHbIX
MoHATMKA XN MNMN TBephoro veen@oegheieHadun o Mes g
onncaHune paBHOBecCMUN nedekTOB. OCHOBHBLlIE TWU
3aBucmmocTb pfedekTHOrNo cocTaBa KpucTtannos
cBOMWCTBA KpucTtTannoB WU KWUHEeTUKY TBeppsgodgasHbIX
Co B pHeHVEEE HeopraHunyeckKkwmne MaTepwunanhl. MaTepwu
CynpamMonexkynapHasa XuUuMus4a. HaHomMaTepunanb U Ha
Bnonorumueckasd HeopraHmyecekas XNMNA . Opr
HeopraHunmnuyeckue BewecTBaA B bnonarICC@axK onie pk
HeopraHmyeckKkux 4vyacTtTunuy. KatTanumtumnuyeckune npouye
OcHoBHBIE METOAbI HCCJICTOBAHUA HCOPraHUYEeCKMUX BEIECTB
OcHOBHBIE rpynn bl MeToaOB mccneposBaHM4 Heo
nonydvyaemmas c NOMOLWbIK Ppas3NUUYHbBIXAbMETO@OBS O B/
CnekxkTpanbHbe MeTOAb McCCcCnepgoBaHWMA. Mar HeToXI
MoHATME BUNPUSIBKEKEGOM aHaIunsi3e.

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

OJw O wWwTS=s<Tz=T

f cnoco6HOCTHSGb Mcnonb3oBaThb NoNy4YeHHBS
hbyHAaaMeHTaNbHbLX pas3genoB XuUmMuum npu -IPeweH]
f BnapgeHwue HaBblKamMu XUMUUYECKOT O 3KCcCnepuwm

M aHaANUTMUYUYECKUNUMMU MeTogamwu NONYy4YeHUns n
peackuwuni2);( ONK
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f 3HaHWe HOpMBesTERXHUNKAUCT U MW yMeHUEM peanwus
M TexHoONoOorunmyecki#Hdx ycnosumax (ONK

f cnocob6HOCTbL BbLNONHATbL CTaHpgapTHbLE o-hepay

| BnagpeHnme cucrtemonm dpyHpaMeHT a3dl,bHbIX XUMMUYE-

1 BNnapgeHWe HaB blKHAMAM NMNOpIeyHCETHaHBbIXE pe3 yNb T aT 0B
M npes3eHwmwauyunnm (MK

1 BnNagpeHnwe wMeTtopamMum 6e3onacHOro obpauweHwunsd
NMX PUa3mnmMyeckmMx U Xuwmuuyecknmx cBoiwcTtB (NK

9]

. [lmanupyemble pe3yJibTaThl 00y4eHHs
B pe3synbTaTte O0CbB OCETHyAgAKE TN C LL M N T U H

L dzOIs !

f MecTO HeoOpraHumyecKoOW XUMUWUW B CcUCTeMe Hay.t

T TeopeTuyvyeckKkwne OCHOBbBI HeOpraHuM4yeckoOIW X UM
cBOMWcTBA NPOCTbHLX BewecTB U XUMMUYECKUX C
nNpoTeKaHNAa XUMMMUYEeCKUX npouLeccos) ;

Z dzdIs

1 apanTwmpoBaTb 3HaHWA4, HaKkKonneHHbBEe NpPpU ”N3)
K pelweHMIKW KOHKPEeTHbLX 3ajgay, CBSA3aHHbLBX C |

T mcnonb3oBaTb @YyHAaAaMeHTaNnbHbLEe 3HaHWA Heop
AVMcuUMUNTNH,;

9 dzOH j Is!

! ~MeToympamm cnocobamMm CUMUHTe3a HeoOpraHuMyeckMmUmx

T HaBblKamu onuncaHwms4 cCBOMWCTB BewecTsBs Ha 0
M3 MepumoagmuyeckKkoro 3akoHa unu lNepumoagunmuyeckKkolm
6. O01mast TPyA0eMKOCTb JUCHUIJIMHBI:
183 ay e T H bl xX(648ya)n.H u L,
7. ®opMa KOHTPOJIA:
MpomMexXxyToyHas3aneecfdywcsem. ) , ANy peoBiap
pa6oTta (2 cem.), 9K3amMeH (2 cem.)

AHaJuTHYeCKAs] XMMMUSA

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/JbHOH NPOrpaMMbl
OAvcuumnnanmHa «AHanuTuMmyeckasa xbuwwmwmkaa» BIX oglimrc u
(Moagynu) » Kak o6a3aTenbHas agumcuumunnmHa bl. b.
2. llesin ocBOeHMA TUCHUTIIIUHBI:
1 qdopmMupoBaHMUe y CTyYyAeHTOB 3HaHNIMW TeopeTn!
nNpakTMWUYeEeCKNX HaBbKOB €ero BbNOJITHEHUSA.
3. KpaTkoe coaep:kanue JUCHUNIHHBI
Mertoasl pa3ieeHus H XUMHYECKON HACHTH(PUKALUH

¢ ZOdzd s uj MCOW “ddv, 4J LOHOU] d d@jlbsH" . 5C
LLlenn aHanuTMWyecKOW XUMWUMN., WMoeHTundPnkauyuma un
AHanNnuMTMNUYeCKMUNIN CuUur Han. Mpuns3HaK aHaAaNWNTWNYEC K
MoHAaODVMMEeTOaANKE aHanusa. Kateropun wusbuparter/
obHapyxXeHMUSA. MpuHUMNODMANDbHEBLE BO3MOXHOCTM! y
peakuum. AHanuTnyeckKkue pear eHT b, n X rpapga

3NeMeHTOoB,
Me watwuwe e

Jemackupos
md Bdud ms sy
MoHATMKE 06
B3aummoagemcrTB
B3aumopgel

ol NBakKnwx @epoBOJOPOAHBIA MeToC
A e, ero ycTpaHeHUMUE. NMpuHLU
e. JApOoOOGHBIAKA M cucTemMaTUyecKUR N
odzso i MdJ. | BB ddetsy tcOo dztso § Md
nMaoeabBmwbHUX CuMmCTRMA X . Bannaunwue

m (MOHHAaA cmMmna aKTWMUBHOCTbL, KOS3
m (MonbHasa p[gonsa, obwasa aHanuT

13



KOHULeHTpauyumuns4 MoOHa) . Cnoca®bwblo BBELCMAAK € X U M N YKeOC HK

MoHATME O TepMOAWMHAMMUYeCKOW, yCNnoBHOWU wu pe
peakuyuummn. YpaBHeHMNE 3NeKTpPOHeMWTpanbHOCTM |
MpoTonNnumTuMyeckKkasas Teopusas KWUCNOT W GIC HOMBCATHOUTIH Ol
MW OCHOBHOCTMW. Knaccumdpmnkayuma pacTBOpUTEenemn.

ek T pacTBOpPpUTENnelm.

mdaidyud Ml tOesdse iMdy. (OBBeEMd] o Mdmis) dd

MponsBegeHNe pacTBOPUMOCTU BnmsHume a2n1ekKTpo

npeBegeHNSH pacTBOpPUMOCTMN (peanbHOe npowns
XMMUYECKIMX B3aumopgehcTBMUI H a BeNUYUYUHY np
nponsBepeHUe pacTBOpUMOCTMHN) . PacTBOPUMOCTE

COB6CTBEHHDO
pacTBOpPUMO

"
7 acT BBEYNMHMNTEEIIO PACMTBOPUMOCT K. |
c
pacTBOpUMOC
c
0
T

p
M NPUW HaAaNMMUYUUN KOHKYPUPYHOWMX Ppact
b. ConeBoin 3ddpeKkT.

{ MO HJj ded § ¢

MoaxoAab K n

XapakTtepwuc K

KOMNOHEHTa:

B SsH dHj dsd¥dSOydd, t©OLHJ dzj d
C @ H neoH 1osn ekpaaky urie TpeaBqareeH H biIX N p o L
M 3PPeKTMUBHOCTM pas3geneHmsa C T
OHCTaHTa WU Koa3dhdhbmumeHT paspgen

K
OcaxpeHVne Kak MeTO[ wiAe HAT VKODUHKLEELHUTVP, N ppoaB3ajHensse. H
AL RSB Uud MEdd shdser ftsyd Mfse  CMisOCydd
OCHOBHBbIE NOHATMWNA. XapakKTepucTtukmu MHT eHCMK
(akKcTpakuyuun) , GakTOp M3 BNeYyeHUHA (% oa9akKcCcTPp
HEOoOOGXOAMUMMbBIX CTYNeHeWUWXKHPAKoUaTeWH CRNPAONDb
Me XxXaHMN3M 3KcCTpakuum. dKkcTpakums4 XxXenaTtosB,
9KCTpPaAaKUMOHHOTIO pas3fjesieHnNn. ConocTtTaBieHuNne
pas3geneHunsa.
AdLFERBEIud MEdy Bhdkzss' ~tesd@BOSctOW dd
MpnHuxpeMaToOor papuwmn WaensmKed npouyeccsob, Aexaluwm
PaBHOBecCcHas« XpomaTor padusa, OCHOBHOE ypas
no XpomMaTorpamme . Moaundprukauymsd XeMoCcCopobuwmc
MOHOOGBMEHHOT O 7 0OCaMBYIHMHIMA , B alPWaBHTLGIALN €
KonmyecTBEeEHHaH oueHKa S dhdheKTMBHOCTMN pas3pge
ConocTtTaB/ieHne poaAnm N QMYHKUMUA pa3nNnuMmUYHbBIX MeToO
KoandecTBeHHDBIH aHAJIN3. XHMHYECKHE METOIbl aHAJIN3Aa: TPABUMETPUSA
[JrOddL &3 tsBtcOL B Odzed™w BMOHEC O
FpaBumeTpusd K a K abcoNnNT HbIN MeToOoapn aHanwus
MepecobuweHue, LEHTPHL KpucTannunmsaumm nu pocT
ocagkun. Ocaxpaemas unu BecoBas ¢GoOpMbl. Kammnowu,

CtapeHne ocaflkomor r &ofcodsmpeqHsu. e .
1 OGtWLdzj dzdj tMOHEO

Bu g bl 3arpasHeHNns ocajgkosB. CoBmMecCcTHOE 0Ca:
Apcopbuma mn abcopbuyuma. OKKAW3INA. MHK N3 uns4a.

MOOCIsjtedmMIsdS O MSOHd?2 cwOoadd3j stedyud MEBsEets OdzC
Boi6op Maeeskun A8 aHanusa. FpaBuMMeTpUUYeEeCKMN.I
aHanNnMTunUnyeckKkoro ocaxXpageHwusa. PnnbTpoOBaHME. B
ocaxpaemMounw GOoOpMb B T paBuUMeTpuUuUyYecKYyl. Pacue

B CMcCTemMe aHaNUWTMUWYeCKWUX MeTOoO[OB.
KoanyecTBeHHBIH aHAIN3. XHMHYECKHE METOAbl aHAJIN3A: TUTPUMETPUSA

[ Bh OW nOtOCIsjtedmisds O sdlsted d3d Isted d . 4 smtsse
ojJhiMmMloaO. 1twddydlfr t©WOMmMyjlstse o Idltedd3jistcd d
Knaccudnmkauyuma peakuumih B TuUTpUuMeTpumn, Tpebo
MaCo@&xBMBAaAaNEHTa. YUncno 3KBMUBaAaNneHTHOCTW 7
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BblpaXeHus KOHULEeHTpauuMmum BelwecTBaA: MONnSApHas

9KBUBANTEeHTa, TNTP, TUWTP NO onpependaemMoMy B
pacuyeToOB B TwvawpmapmTHpuer. (lCepBUYHDBE) M CTaH,/
pacTBODPpHBbI, TpeboBaHMUA K HUM. Touka 9 KBWUBaA
MHAanKatTopbI. Bwu gbl TUTpPOBaAaHMA. Mor pewHoOCT |

TUTpPpUMET PUMN.

sdmtstsidakzs o dztsj Isdlstetseo Odzd J§

CnocobwmcBl®@HMUS pH pPpas3OIHHOBXY bIX NC/HMTT M. Ypa
TUTpPOBAHMUSA B cnyudyae CU/NMbHBX -OKWHO/BAHTBIEN NB OGN
Mor pewHoOoCTWN onpejgeieHMNa CBA3aHHBE C MUHAKKA
TUTpPOBAHMUSA ANA -@E@IBMHIWX K@K QMHO By depHbBE
€EMKOCTHb.

t40Sydd ey Gdo dzj dzd™ o Isdlsteddjstedd
OCOGEHHOGR® PEeaKLUMMN. O6bpaTumbBec nnapw.b6pBoam
pe@Kc TUTpPOBAHWMA C TOYKM 3 peHMA CcTaHALAPBHDLI
nonypeakumnn. -oMecx apHeMaskmy, upile g1 He o b6X o a4MMOCTb YU

OcobeHHOCTM pacyexa KT a Hpeaq, Ocob6ble
CoOOTHOWeEeHMUE MeXay TeopeTwmyeckom 7 akcnepwm
TUTpoBaHMUA HAOADpPMEBRMEeP@, nepmMaHraHaToOMeTpMwu

MHOVWKATOPKCBTEENOBAHUMN.
ti0Cydd Stdifd MOl soO0dzd™Y o Isdlsted i stedd

O6 wu e 3aKOHOMEpPHOCTM! n KonmyecTBEeHHEBbIE
KomMnnekcoob6pasoBaHMAa. MpuHLWANBLI pacWMeTa/bCC
TUTpPOBaAaHNA, OCHOBAaAHHEIbBIE Ha obpas3oBaHMNMU KO
XapakTtTepumcTtukmn 3SD3ATA KakKk TuUuTpaHTa. PacueTb |/
Bbibopa ONTUMANbHBLX YCNOBWUWN TWUTPOBAaHUSA. Ycn
MeTannex@ omH AMKaTORP bl. PacnpocTtTpaHMumMocTb MeT
MertpoJiornyeckasi OLeHKa pe3y/ibTaTOB H3MepeHui

I Mdeso dz" §| Y BdeWIsdw d Isj ted3d dz

CtratTucTunuyeckKkmunim CMbiC N pesynbTaToB mn3mepeH-H
nor pewHocTn. MpaBuUAbHOCTGSLb M 6 blB O AIPEE 3T EBAG
BOCNPOM3IBOAUMOCTMW. CtaHpapapTHOEe OTKNOHEHWNUeEe O

ssddujfmise jdedz j] R OLOCkjtedMmisdSd et h dtsflsj 2
JoBepuTenbHasa BepOSRKMHDOITE BN IiIK  MHETOOXBOg/U. MO e Y

M3ImMepeHUn, B bl6 p a KQ-Bkkpa@ ppmean3) y-nmn sHiyaoree 8a ,( K puTep
3akKoOH pacnpocTpaHeHMUsas owWwWNob6OK MW €ero KOHKPpeE
byHKUMN. MeToOLb OLEHKW NpaBUAbHOCTWU. OuLeHKa

AHaJn3 peajbHbIX 00bEKTOB

O ZOELdlsdujMSd2 ey sk ®® d

XapakTepucTtTumuka cTagumim npoboTbHBOPpaAa, noar ot os
CtratTmcrtmyeckKkasa 3HayummMocCcTb CcTapguh B CyYMMapH
acneckTbl aHanusa. Ponb XMUMMUYECKMUMX npouyecc -
KJ/cac myeckKmx MEeTOoOAOB. Bupabl aHanunsa. 3apgauwu
MHGpOpMaALUKNN. COOTHOWEeHMNUE Me XAay TOYHOCT®Db IO,

9KcCnpeccHOCTbLW, KBanumdmkKkauyumem aHanumTmkKka w”n cC

Cnocobb npob6onopagrotToBKuBOPeépeBegeHMmMa npoob.l
Asted3sdtetso Odzdy Mrj d3F OdOdzdL O toj Odz! dztscgts 8B j €IS
Boibop CcxemMb aHanmi3a B 3aBUCWMUMOCTM OT NOCT.
AHAaNNTMNUYECKONW XUMUMN.
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Onrnueckne METOAbI aHAJIN3a

[ JlsBHT OdzOdzd L O, sfdeseo Odgdz §| d2O oL Oddi3sH J 2 Mise
fsedztsh jdedw dL dzkyd dedvw sSHdstesHd 3d Mdmlsi 3OAGJ

Knaccudpnkauyunas oOonTMUYEeCKIMUX MeTOoO/AOB aHanwnsa
BOCNPON3IBOAUMOEBEBO@MBOMpPAKCNpPECCByrcerpa, 33a&Koa
MaTtTemMaTnuyeckoe BbilpaXeHMWue STEXYPN3IpwMOMHUEe B.NnoBA
cBeTa, OnTtTmMmyeckKkasa MNAOTHOCTHLb, nponycKaHMUe. ]
Mp Y nHBL OTKNOHEHUda orT 3akoHa bepa. oOnTtwnu
M nNpuMuBefeHHBIN MONAPHLNA KOIPPUUMEHTHL MNOT N0 LUWE
g jCIstc ftscdztsh j dedw

MoswHT ne o] cnekrTpe nor noweHwuA MHAOWBUAYANbHOI
NMor NoweHnAa: NMoNnoxeHwue, nonNnyuwunpuwHa, cmna oc
nor noweHwusA oT TUNa 3amMecTuTenem B MO /1 e K
KOMMNDNEeKCcOOOp a 3aorBygoHsM Ap, a CTTeBMIpeap. Monocb nNnor o w
nepexofosB B MO/TeKynax. CnekKTpb WNWOHOB nep
KoMnnekcoob6pas3oBaHWZA. CnekTpb nepeHocCca 3ap
pacTBOpa HecKONbKWUX BewmecTB. WNW3IobecTumuyeckKkwne
mdadud Medy tjosydd o sfbduimSdn &BjlstsH O 0Odat
Obwne TpebBoBaAaHUA K HUM. OcHOBHbLIE T pynnbl K
oOonTUYEeCKIMUX MeTOoJ.aX aHannsa: pogaHUWAHEBbIE

nepekucobiw BOJOpOAa, AMMARAKOMYU, OPOBHHE E
ONO/TMNKOMMNONEKC bI. Xenart bl. lABC arcoCnTh @8 HOOBBAHENHE L
boToOoOMeTpMUYEeCKOro aHanunusa.

odlsy dzt desmilsy d B btesdsedud MEdd ~OOCIs]
BUTENbHOCTGHDb PO T OME T PMM3YBEOCKOMIOOC IR 8 B M A B A |
pe3synbTaToB. Ownmobkwn M3 MepeHUHA onTuMuYecCcKOIMW

KONMM4YyecTB 3/1e€MEHTOB n ponb «XxXonocToro» on
aHanwmnsa.

3J1€KTp0XI/IMI/l‘leCKI/le METOAbI aHAJJIN3a

Cdzj Clstesaddizd yd MEdJ o @F §dsde.s dddBfisloo €OC dzi dH J O«
OcCoObB6EeHHOCTMN 9NEKTPOXUMMUYECKNUX peakuyuunimn. O6 p e
CUCTEMBbl. ranbBaHMYecKNWe 31eMeHTb WU 3NeKTpo
aHoph, KaTopna. AnnapaT aKTesmBOoOTeKpIerhaurmes ¥
K aK napamMeTpb 3HepreTunkwn M OHHBbIX B3aunumopgei
noagxoAab K pacyeTy KoaddpuuwneHaIXXKX KE&KTHY B HI®eBMIC ..
Cdzj Clstotsf totso SH dztsls

PaBHOBEeCHbBE MU HEepaBHOBECHPBE@NWKODCHOAHWMAK PIATE |

L<EFEFTOW
< KD O

Tep
nemn
9 Mmis
BCT

n 39KBUBaneHTHasa 9NEeKTPONPOBOALHOCTM pacT
oT TemMneparTypbl, KOHUeHTpauumu, LaB/leHUSsR. C)
BanbpgpeHa. Teopwn4a 31 e-KkKXHpKOKNep@AB30aarHeopecar. n  oepeavek H
nepeHoOoCa. “AHOMaAanNbHBLE NOABUXHOCTMU n INekKT

AVNPPY3IMNOHHBIA NoTeHUUan. KoHp

{ Oodatse j Mde" § 1 dzj SstesadBdud MEdy Mmdmisj 3’

40C wu noTeHUMaAanNnb 3NeKTpPOJgoOB CornaweHwne o]
obpaszoBE@HMDOABAKkaKk cymMMa CKayvykoB nNoTeHUuMano

ykTomMeTpus.
J

BHYTPEHHMUI noTeHUWan FanbBaH, BHELWHMUI r
MOBEPXHOCTHbIN notTeHuunan, KOHT AQKTHBIN MOTEeH.]
n KoMnnekcoob6pasdoBaHNA.OTeKgmédnaew poB adMyHes a
TepMogMHaAaMMyecKoe COOTHOWeHWEe p[fna obpaTtwumo
HepHcCcTa.
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1 Blsj dzydtsd3d Isted w

Knaccupnkauyuma noTeHUMOMETPUYECKUX MeT-0xgoB.
rasoBble amManbrlraMHble. nilecaymMme HAa@aH A BIYONMZEE VPAIEH TR E I
M3IMepeHU MOTEHULNOMET PUUEBUKHO CTUT p Mea oigel,
240C. MfoTeHUuMOMETPUNUA B HEBOAHBLX cpepgax.

ot dats?2 + dzj Slsteduyud MEd2 Mmzs?2. Rsdagsd3j Isted W
TepmMmoagnmHamMmka WU cTpoeHunme A3C. uylhimun puoogHao B[ 2 (B,
NonsapHBLBIX MOnNnekKkya~-n. XapakTepucTtTmwmgmm TPOSLCWN HEaMK O

FrenbMronbuya. Teopusa aheddwesHao.H HAOL 0O pcOIUOUio HIMHyams
OcHOBHOE ypaBHeHMNe 032C. SMNOETKET OLPK aNJH. e T oUneeck
snekxkTtTpodgopes, NoTeHLUuan”nb.l TeyeHUNA n ceawu
CTeKNnsaHHGBbINW MR PMA g . eeH ocob6eHHOCTMN. Mo H
QneKkTpoKanunnapHbe ABAEeHNA. Hynesble TOYKN N
Cdzj CSstesnddzd yd M Ow CddziIsd ¢ O

ToK nyexcMma A nondapunsaunasa. [flepeHanpaxXeHne.
AVNdpPPYy3IMNOHHAA M XMUMUMYecCcKas. AKTUBaALULMWOHHAsa n

YpaBHeHune Tadpensa.
l sV tctsctcOW d W

XapakKTepucTtunukm BONbTamMmnepHblX KpPWBBIX. KoH
Murap, um o H H bl A n AV PPy 3 MO0HHBINK TOKW. MpepagenbH
YpaBHeHMUe MnbkKkoBMYa. MaKCUMY M bl H a nonapor
KaTanuitmnyueckune BOJIHbl. OCOBGEHHOCTUWU 39NeKTpPOAC
aManbrl aMHBble, T B eopoabbpea)3.0 B &Komven 1eBK C nondapor pad
KOMMNONEeKCHBbIX MOHOB Ha o9NneKkTtpojgax. Monaporp

39NeKTPONUTOB. Monapor padwuas OpPraHmMmyecekmx C C
BelwecTBs c n X nonapor pa@unyecekdHso GpaTe/Mesix e @
B nonapor paduun. OCHOBHBIE NMPUWHLMDIM LI nonapor
Be/TN4YunH npepnenbHbIX TOKOB 4N 4 onpepeneHund
KOHUeHTpauuim. AManbr amMHas n NATeHOYHaHd
Ocuyuwnnnor padivuleicpkoa sp a hu 9, ee oOocobGeHHOCTM
UyBCTBUTENbHOCTb WU TOYHOCTb pPpas3/IMUYHBLIX BWUAOB
¢ i3 j tosdy Isted W

AMnepomMeTpunyeckoe TUTPOBAaAaHUE, mMcnonb30Ba
(komMmnnekcoob6pasoBaHhH@e) . ofwdedep aneni Remepome
TUTpOBaAaHME MU TUTPOBaAaHME C ABYMHA MUHOAMUKATOPHDLb
1 JcOodetse jfpdgr j 1 dzj StesHdg jJ sy MM

MpUM3IHaAaKNW HEepPaBHOBECHbBX 9NEeEKTPOXUMUYECKUX CMU
Xpomarorpaguyeckue MeTOAbI AHAJIU3A

I Mdeso dz" §  tsdetelslyfijdz’ d ~r s BOISScteOW d (. sOyJd Mlse j o
AnlctsBOIstsctOYdud MEd2 OdzOdzd L

TepMoagMnHamMmuyeckmne n KMHeTunmuyYeckKkmne acneckT bl
ypaBHeHMUE. Cnocobb npoBepgeHMA XpomMaTorpadgwu:
KpPWBBIX, MHCUMEO NIk 8 O JElal A KayecTBEHHOT OO 7 KOonwunu
AepXuBaHwusa, ynmcno n cTeneHb yhLepXunsa
omMmaTorpacgpmueckKkoro nmkKka: BbICOTa, WUWPUHA,
bPpnyumnmeHT cenekKTUBHOCUHMWN UCNIOE /DD WE CUTABEEHHTHAOD
MOHEeHTOB.

dd&zdL Oydd kmdzced?2 r~rtosBZOBectOW dyj MEiets tOL
Op ONTUMANbHBLX YCNOBMUN 3KCNnepumumeHTa B a,
apcopbeHTam, fHa @ MBr B P1KOT. e JiTkm, N bir aa3gyc 0 p OGMecHTTBOas. ,
MonekynsapHble cCuTa. TOHKOCNOWHBIN n KOJMOF
XpomaTtorpadgun. MeTopb pacyeTa XpomaTorpamwm.
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4. Komnerenuuu, popmupyembie B pe3yibTaTe OCBOCHHS JUCHUNIMHBI:

1 BnapgeHwune HaBblkKaMun XMMMUYEeCcCKOTro kKcnepum
n aMTamy eckKnmMmu MeToAamun nNonyvyeHwnsd n mcecen
peackuwuni2);,( ONK

1 3HaHWMe HOPM TEeEXHMWUKMU 6es3onacHoOCTM n y Metr
M TexHoONorumyeck#wdx ycnosuax (ONK

1 CNOCOBGBHOCTbL BbBLNONHATbL CTaH/gapT HMbKea M-TjelpKa L |

1 BnapgeHwue 6as3oBbIMMU HaBblkKaMun mcnonb30BaAH
npoBeAgeHNUNM HayudHbX2.mccnepgposaHun (NK

| BnagpeHnmwe cunucrtemonm dpyHpaMeHT a3lbHbIX XUMMUYE-
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
B pe3ynbrTaTte OCBOEeHHAKRKeI M C LUNNTMUHB CTypaeH

L dzOIs !

1 MECTO aHaAUTUYEeCKONn XMMmum B CcuUCTemMe Hayk.

1 OCHOBHbBIE TeopeTnmyeckKkunme NONOXEHMA U NOHHATI

| cywecTtTBO peakuumin m npoueccos, Mmcnonb3yemml

1 MPUHLMXIN DI n obnacrTwu Mcnonb3o0BaHNAH @G Ao0B
(XmMMmyeckunx, PU3INYeEeCKUX) .

Zd3d Is!

1 NPUMEHATDbL OCHOBHbBE NONTOXEeHMWA U NOHATMA al

| ycTaHaB/AuMBaTb COOTBeTCTBMUE MexXAYy NpPpuUu3HAaAK.:

1 pewaTb pacyeTHbEe 3apgadyn.

9 dzZOH J Is!

1 MeTopgonorunmenhn BbOOpPpaAa MeTO[OB aHanNnunsa;

| HaBblKaMNU UXA;MTPUMEHEHMWU

1 MEeTponor myeckKkKmMmMum OCHOBaAaMU aHanmsa.

6. O01ast TPYy10eMKOCTh JUCIHUNJIMHBI:

15 3ayeTHbBX eagumHunmy (540 yvacos) .

7. ®opMa KOHTPOJIA:
MpoMeXyToOYyHasgadbbegarympoBRYPEEIEBAAYPAOOTE
3K 3 amvMy45cem. )

Oprannyeckasi XuMust

1. MecTo 1McuMnJIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
Ancumnnuua «OpraHumyeckKkas XuMumMma» BXOAUT B

(Mopgynu) » Kak o6as3aTlkenbHasga gucuyuunnmua bl. b.

2. Ileatn ocBoeHM S JUCHHUILIMHBI:

1T dopmMumupoBaHwMUe y CTYALEHTOB HUXAK MU YOEBCIKAQATeH U
TeopeTMYeCKUMMU OCHOBAMWU OPraHMYEeCKOWN XMUMI

f o3HakKoOMIeHwMUe c BaXHewWwnmmu Knaccammwu n T
cBocTBaAaMMm M obnacTtAMU NPUMEHEHMUSA;

1! npmnobpertTeHMe HaBbLKOB paboTb C OpraHMyeck.:
3. Kpartkoe copep:xaHue TUCUMILIHHBI

BBenenue

MpegwmerT OpraHmyeckorm XU MUMN n OCHOBHbBIE 3Ta

OpraHmMyeckKkoro Cblpb#f. KpatTkune cBepgeHnsa o Me

OpraHumyecekKkmx coefgUHEHWUN. MpepcTaBneHune o]

FToOMONoOKIWeY e @ 9 4 bl . dopmMumupoBaHwUe n OCHOBHEbIE

OpraHmMyeckunux coefUuHEHUIN. BaneHTHOCTbB aTtTomo

KpaTHbBEe CBSA3MU. CTpYyKTYypHbBE QOpMYy bl Kak cpe

coefguHEHWNIN CTPYKTYeEPeH a O C HIO3BOHVLEEDP N sp A 3MH OB U L H O
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npocTpa
CUHTe3a

B
KBaHME@EK@HMN4YecKOTrloOo onuncaHmsA XI/IMT/IGI,@&KM
n

opo6utTan
pacnpegj
3neKTpoO
TeXHNKa
coegnHe
cnpaBou
npakKkTMUnK

HCTBEHHOM n3omMepumn. B3HaueHne Teopwuil

: OQNeKTPOHHBIE npeagcTtTaB/ieHNA opr a
NEBWR

en ( MO) Kak ANMWHEeWHbBX KOMOMHauyuwmih aTo

eneHnNn 9NEeKTPOHHOM NAOTHOCTMN B MO .
HHbIX 3@(pdpekTax aTOMOB U MHOT OATOMHBbIX

6es3onacHocTWesBOAbAOOPATCDIPM N N~ BblAe]

H N MpaBsuna pab6boTh WU Tb B nNnabopart

7
HOW NuUTepaTyponhm NO OPraHMYecKONn XWUMI
y me

Yraesoaopoabl

¢ dzGC O dz'

FomMmonor myecewmeHKpisaa,y p a n mnsomepwnsa, ankKwunb
MCTOYHUKN nNnapadPuHOB. OcHOBHbe cnocobb nNnony
QNeKTpPOHHOE cCTpoeHwue HachbllWeHHbIX yrnesopop
MeTaHa B pamMkK ax MeToOfAa MG, NBPCE3AMOTHaAHBOEETHHA S K
rmopumagunmsaygnmn AO yrnepopga n bopmMmpoBaHwUe
COOTBEeTCTBYlWNX MHAONBW AOY AMNHBIM CBEHBEIMM UC B¢
[fpocTpaHCTBEHHOE CTpoeHMUE ankKkaHOB. BpawarTt
OTHORWMHIKE J3HEeprunn. dPnsmyeckKkmnme cBoOMCcTBA nap
cTeneHW pa3BeTB/EHHOCTW YyranepoagHONn uyenwu. )
MeTOopnOB nepepaboTKkwmu yrnepopgHoro Cbipb 4.
roMonNnuMITMYecKUn emn EeBOePeBRALBIECBEALNKADIND, n x
OTHOCUTEeNbHasa CcTabuNbHOCTGHBb, npeBpaweHne <cB
KatTanunitunueckue npeBpaweHmnsa ankaHOB, reTe
KapboKkaTWuWoHbl, MX 31TeKTPOHHOlde NCHTbpeo eciBI@ 6 ong HMOQ
peakuMmnm aikaHOB MU UX TexHMWYeCKOEe 3 HauyYeHWMe.
yrnesopopopagos.

Ad¢ dzts O dz€ O dzr

Knaccudpnkauyunas n HOMeHK NNaTypa. O6pasoBaH}
M KaTanNnumTuUUYeCcKUX nNpeBpawmeH e Ta/mba HHOE.T PO e H M
ULWKIOB. OTHOCUMTEeNnNbHas- YyCTONYMBOCTHDb n ee r
LMKJTOAa/NKaHOB. Cneumdpumnka XUMUYECKUX CBOMNCTB
NPUYNUH pPas3ITMYHOW YCTOMUYMBOCTMUM L UKOT OMBP O VK30BHOIN
FfeomMmeTpunyueckKkaa umMsomepwuda. MpepcTaBneHnda o No
M nonuapgpaHax.

¢ dzC § dz

FromMmonormyeckune pa4aaAgbl, HOMeHK NNTaTypa, Mm3omMepu
OnmncaHnme 3NEKTPOHHOTNO CTPOEIMMNGB aaHAHKLEXNTIO® H a
OCHOBE npepacspaBabBepam 3 a G v v atTomMa yrnepoga.
BpalWweHmMsa OTHOCWUTENbHO ABOWHOWMW CBSA3U Kakck n |
aNlkKkeHOB. dnsunmyeckune cBoMncTtBAa WU CneKTpPAADLH
cBolcTBAa alnNkKeHOB. Peakuyuumun 31eKTpPpodPUNbHOT O
BOAbI, rasor eHos, ranoreHankunnos. OpueHTauUuMUsFs
areHrtTosB (npaBuno MapKOBHMWKOBa) n ee MHT e
MeXaHpsakeUUM MU OTHOCUTENIbHON CcTabuUnNnbHOCTWU V
IPPekT n obpauweHne opumeHTauMWM npuncoeguHEH.]
M3MEeHEeHNa MexaHWUW3IMa peakKkuUuuwn. Peakuun papghut
npeBpaweHmunsd ONeEWMHpPO®BAaHNONOKT UOPOKCUTNPOB A
pacuwensneHune no ABOWHOM cBA3N, npucoegnHe
KoopavwHauwmsa one@puHOB o nepexoaHbBMMN MeTan;/s
TepMMmHax Teopwunm MO wmu ponb B KaTsaAn(UITWMHIEWXMBX
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n3omepunmsaymna, OKCOCMUHTES3, OKMUCNeHNe, Me T
pa3sHOBUMAHOCTWN KakK nNpoABNEeHUWE OCHOBHLX TuUNO
OnedMHbBl MU MUX NPOM3IBOAHbLIE KakK OCHOBHOE Cbipb:!
Peakuumum ankKkeHOB, npoTeKkawwmne Cc CcCOXpaHeHUEM
OKMCNeHNEe, OKUCNUTENbHDBIN SARKMTIPOAMABAP, AMCA
conpaxeHume MU ero KayecTBeHHOe onNucaHwmwe B Te
¢ d&zC OH d j dzr
ccumdpnkayumsa ,n HIGBMWEMHEKDMUAT. Y flaan e meli umne nbcdo6a wu
nmopupoBaHMMe, AernopoxnopupoBaHuUue, per npay
OQNeKTpoOHHOE CTpoeHMUeE: CODPPpAXKBHA
neHmna o AN agxoaEeIBHOBXa HHWEH aiB. Qn BCc a8H
npepgenbHbLX CTPYKTYPpP, KayecTBEHHEBble
e cBoOMWCTBaA COMNpPsAaXeHHBbIX OVWEeHOB:
e COMNpPSAXeHHblX KpaTHbBIXOYBBRAAEMET &80
nn MCTOYHUK OB NPOTOHOB, 3 NeKTpoO
opopopfoB n opmeHTauwusn B 3T UNX p €
MMUWYecKOT OO KOHTpONA. MpucoepgnHEHMN
bl anpeuweHHEble no CuHMMET pPpUM peack
omMmepunusauymna. PaszHoBupgHoOCTM NUHEIWNHC
. MpupopaHblN n CUHTEeTunyYeckKmnim Kayu)
e, 393N1eKTPOHHOE N KNYPMOYCJT EDHACHBC,T B @ KK H 0

"4 OIOERO®ASOIT A
IS ODdDSITOOODL DL
O S DPSEITOAITXXNXW™
- T I QO W WS S

M HOMeHKnaTtypa. Cnocobb o6pa3o0oBaH.I
anoumpgpmnpoBaHunua. KapbagHbh U OUPO-NUTMU

TPOMHOMN CBA3IN SHpa MOPHMEBE anpegAd@Aapa’mTe

HHasd KapTwuHa). dnsmMyeckmne CBOMNCTSB
XumMmyeckune cBoOoMCTBAa anNnKMUHOB: KarT a
M B XWOKOM amMMuacke, rmppavocepumaepe a
HOBBbBIX KKUCNOT, ransor eHBojgopopos, umaHm
peakxkuunmn. OKCOCMHTE3 Ha OCHOBEe ainNKWHOB
n M 3HayveHNUEe 3TMUX peacxuwu O N1 9 B pcavLeTHen3 e
mMneHa B BWHMUNauLueTuUunNneH, peakKkuuunm npumcoemny
eTnyYecKoe 3HauyYeHUeE. Unk noonunuromepmunsalyl
NNTenbHbLE npeBpaweHmMAa ANKNHDB. alKe@aTwWOE
JAH3M®B K WU C /T OTHBbIX cBOMNCTSB aNnkKuMWHOB n pe:
AWHEeHWNn, copgepxXawmx TPOMNHYW CBA3Db.
BOIsdyud MSdy Eocdzj otsHEStESHT
H3o0n 7 ero romonor u, m3Iomepwusa, HOMEH
nesBojgopoaoB. MpoTMBOPEUYNEH METKLLHY  @hed H M@ /T tb H G

XUMUYUYECKNMMU cBoOlCTBAMMU 6eH30Nna (oTHOCMK
CKNTOHHOCTDb K peakuyuunsam 3amMeluweHmsa, SHeprerTy
rmppumnpoBaHuna  uMOo kompcoveTHansK) . 6 €eTH 3 0 N1 a nNoHATMWNE
XK Kens. Heb6beH30UMAHDLIE apomMaTuyeckKkmne CucTe.l
cnexKkTpanbHBLE XapakTepucTunukm 6beH3O0Na 7 er
39NeKTPOPUNBLHOTNIO 3aMelWeHH. B3HauyeHMe peackuwun
MeTOoOLOB NepePadOIT&UK X YrniesBojgopojgoOB, UX Me
6GeH30NbHOM KONblue Ha M3 O0OMEPHEBLIN cocTas np
pagumkKkanbHOT O 3amMelwe Hns n npumcoegunHEeHNSA .
Xmnmmuyueckne cBoOMUCTBA. ®ea@amente »ume K BP oGaMHIzHIT
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OCOGEeHHOCTM opumeHTauunm B 3T NX peakuyumusx.
obpa3oBaHMUe CTabunbHBLBX AapeHOHMUEBBLIX
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CNpPpONOPULUOHUPOBAHMUE, m3Iomepusaumsa ankunnoe
6boxXiW uyenwu, CExHSWMTIpHEMA AT CUCTemMa. OKwucny
KnnoéeH30/10B8B, peakuumun pgeruvapumpoBaHMmsa N NX
mpona wnw AguBumuHuMnbGeHs3ona, nonanumepmsayumsa u c
TW WNCNOJM BAMEERPOBN SHaNn /X OCHOBe. -PerRpuneegemam.
nonyyeHnme ©“U cBOWCTBA. KuncnoT ik CCBOOTIAHCOTCB
p6aHMWOHB U @akKkToOopbl, onpepenawwyme UX OTHO
MNnbobeH, ToONaHb @EndeRnRwNny4yenwspOCTpPOEeHMUE.
MecTuTtTene Ha nNnerkKkocrThb B3aMMHOT O BpadulueH:
newuy. 3aBuMcCcuMmMOCTHDb C CANPESIKKTEHONHAH bIM & X ACYN C @ XX M &l
nnaHapHOCTM n ee NPOSAB/AE&HUWUMP OM 3 BOIRHKBIX 0 H
OMaTMUYHOCTHDb AvdeHnna, peacxkuyunwm 3NeKTpodu.
akumnsax n BAMAHME H a Hee 3amMecTuTenemn.
MeHKNnaTypa MPOW3BOMAHbIX HadTanutHa, er o 3

0
7

XMmMnyeckne cBOWCTBA MNPOMW3IBOAHBLX HadPTanNnuHa.
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KTOpbl, BAmawwme Ha opueHTauunmtio B 3TUX peack
OWMN3BOAHDbIX HadTanuHa. AHTpauyeH. N3 omepwus
TpayueHaMHBRBUNILOB6E/ZH3ONBbHOT O papa. QNeKTpPOHI
akKkumnm rmagopumpoBaHmnsa, OKMUCNEeHnSa, 3NneKTpod
TOOKMUC/NTEeHNE n boTopgmumMepunusaymnmsa. AHTpauyeH
oMe A MU HOMEHKNaTYypa HODBOKIPORHBME. WD /APIOM™:
BaHU4A, okmcneHwunsa, neKTpoMumnbHOT O r
A

c

=]
©
N

opraHnyXepaxbBeoelUHEMBABRKY T U ee 1N
T U coegunuHeHUR. Ac Moo KmMEie adc
Me€e p bl n payemart bl. KOHMMUT YypauyumoHHbIE
pnyeckuMumMm aTomMamMu Yyr-meggnad Mblh-paiEmBeep €
Me XAy YynMcnAoOM acuMmMeTpUuyeckMUx aToOMOB
mmas3geneHuns payuemaToB. O6bpauweHwne K OH
3 Ma peackKkuyunm o ONTUYEeCKOIW m3Iomepuned
OVWHEeHNWA nNo A[ABOMHOW CcBA3MUN. MoHsaTuKMe 06
MYEeCKON unasomepomepgRBIQMHEEeHUNMNMMeT PUYeECK
dsf tesdL otsHd | kZedzj o tsSHEStGSH SO
dnkauymnsa. MoOHOTFranoreHnNpPomMs3BOAHbBE anmndgs:
naTtypa. Cnoco@sHalob6haseceranB@aEMHTCB AGMMC a
bl C¢l@ #:am oCcHOBE npeacTaBieHNd o -M©apac
eMblX aTomMaMM C Ppas3HON a3nekTEeHalMp veyea 1
MOCTHb oT npupopagbl aTtTomMa T anor eHa. Xn
PnnbHOEe 3amemLEeHIOE &T NTBIAPAT anor eHup
n s B MeXaHW3s e 9 THXMEID S\A K BH2n, 1 , N cpnecask bL3now
A XWpanNbHOCTW B MU3YyYeHUU MexXxaHU3Ma
Hiusa. Bannmaunwue C T P Y KOTOYbp bl H YrKa/vieoor genHiaasl K (1 0
puTena Ha COOTHOWeHMWE pas3IMUYHBIX HanNmp
Kneodpunamu (ocHOBaHUAMN) m yuer 3T KNX 3a
pa3oBaHWeEe KOMNNEKCOB T a/fior eHasikbon nyomse JicK Y ke i
KneoMpuM nbHON NOLBUXHOCTWNW aTOMOB T anor eHoB
apoMaTuMyecKMUXx yrnesopgopopos. BoccTtaHoBNE
Tannammu. CoefguHEeHMNH c MOBOLILWEHHOI flogB K
HB@8aMOT eHWNABbI, cnocobbl MX MNONyyYyeHUA WHNUNOCO
MPeHNMNXNOPMETaHBbI. CtrabununbHbLBE CBOOOAgHDbIE
NUranoreHNpPoOMs3IBOAHbBIE NpocCcTeWMWwWUx Yyrnesomo,
aKkuyuunm rasor eHMpoB &HIMSH e HaWSK a H GaB1,0 I enHpoMBC O K
eAVMHeHMAM UM pgerwmpgporanomagumpoBaHuMAa Kak 06|
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npumepe NPoOwns3BOAHbBIX 3TaHa. MonyuyeHwne r

POGOHUMNDb HbIX coegUHEeHNIN n NPpUCOeE[IUHEKIBEAN I
nyyeHune nonum@propnpomMsBOgHBIX MeTaHa U 23Ta
akTmnuyeckKkoe 3HauyYeHWNeE. BenHnsanbxnopupg n 6e
HTeTMnmyeckoro Mcnonb30BaHMUSA nonwuranor e
neBojgopomwmBe HNA ¢ MNOHUXEHHOW NOLBUXHOCTHD
HUA W X/NTOPONPEeH, cnocobbl MUX NoOoOANy4dYyeHUda WU
OMN3BOAHbLIE 3TUMNEeHa. MonmndproprmpoBaHHEBE npoc
HOBE. ApomMaTunyecxkwmbee . 1 aCinoor cecHOMbp O MDBIY Y € H N A
oMaTMmyeckKkux yrnesopnopoaos, npeBpaweHne <c
aKkuumm HyKneoununbHOT O 3amMeluweHmnsa B apomMart
XaHunus3wme, KaTtanwuas, BAWSAHME  3earvae/c/TaumMrve: 1 € M o
TannopraHumyeckKknx coefUHEHWNINR, CMHTES ankKkwm
ek Tb aTOMOB T afioreHoB Kak 3amMecTwutenel
HoeHcauma xnopbeH3ona ¢ XxXnopanew, Onvite., 11
HOBHBIE nyTwu MCNONb30OBAaAHNA. Monuxnopnpowu
XHMYecKoOe 3HayveHWUe.

dwlsr , W J datsdz

HOAQTOMHbBIE HacCbWeHHbBIE CNUPT®HLI. N3 omepwnua, K
pa3oBaHA CNUPTOBOI Fr'NM4POKCMUIMNBMHB NN aJ/PYyUIalH
ocTenwnx anm@paTtTmyeckumx CcnuUupToB, cCnuMpToB,
KnorekcaHdona. OQnNekKTpoHHaasaOnNnpHPoOBpasgapOoOgRARAE
nNposaBNEeHMUSA B cnekKkTpanhbHBbIX XapakTe@BuUucT/V
MMUYecKne cBOMUCTBA. CuHTES, cBonncTtBaA, CWUH
HepanbHbLX KWCNOT. HykneopumnbHBE CcBOWCTEBaA
MpTOB. ANNunnoBsblid cnunprT, nponapr vnn-omB bli
mMpeHNNK apo@wH oM HTMESTA WU O0COBEHHOCTU XUMWMUYE
MPpTbl. Ffrmkonunu, cnocobbl MUX NOoONANyYyYeHWUA. DT WUJ
onctTBa MU OCHOBHbBIE NYyTMW UCNONb3O0OBAaAHS. Mw
nKkonebdytaapghdon.H. I afheuyHeTpadas pUT P U T . MpepcTaes
HUNNTOBOTO <CPrRHPTNaEHaAKEeTAyTOMepwUa. MpownsBoOAH
HOMED bl. OKcuMnponMsBOAHEBbIE apomMaTunyeckmnx yr
dT 0Bl HomeHKknaTypa. Cnocy®mbbl BBEZBRGMEAT U W&
MMUYeEeCcCKMUe cBoMncTBaA. MPpUUYMHB NOBbLLWEHHOWN K
mpatTmueckumMmn cnumprtamm, BNMAHNE 3amMecTuUTe
OXHbIX 3 ¢(guposB. PaccMoTpeHMNe apomMaT UHIBEH MK
yTomMmepumuum W“U BANWAHWE apoMaTMYHOCTM Ha nNono
Xopepa, ee TexXxHMYecKOe 3HauveHMUe. Peakuyuuwu
oTekKaHUs4 n npoBefgeHNnAa. MeperpynnunpoBK a
Mmnapaa\ no Konbuy. KoHpageHcauyuuna dbeHONOB

HondgopmManbager npaHble -N Ecairpaltsl,, QUHEBHHBNEO N1 NY T 1"
MelweHHBX (eHONOoB. Peakuumun 310eKTpPOMUTIbHOT
HONATOB, KakKk apeoHWainr ne e c OB LWUEWIR@MHpPeakLuno
opupoBaHMe U OKMUcnNneHue GeHONOB. CtabunnbH
abunannsaTtopsl MOTNUMEPH bIX MaTepunanos. Mepe
0 X H bl X 3 hnpos deHONOB. MHOT O0aT OTMMHIPEO X e @
eocTaB/ieHunA o] Mp W pONOPHOLKMX3 B C O B B X H ENHAMPSOXK a T € X
OPpOT DU UH. OAvankunnoBble 3 dPUPGL: cnocobb non
cnortamu nu Kmcnortamum Jibwuca, pacuwenneHwune
KMnmcmnonydvyeHwue, msIomepusayumnsa, B3aumopgemnc
nprtamu, 3TUNEeHT NnkKonewm, aMMMakKoOM W aMWUHa
MXNOPTrMUAPUH. TeTparngpodypadt. OnokcaH.
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beHonoB: nNonNnyyvyenApe, fpACMBNNEKRNENOT WU €50 ME
AnKoKcurpynna KakK 3amecTwnuTtTenb B peakKkuumax a
OndeHunnoBbA 3adPup: NONy4yeHUEe U NPUMEHEHMUNe.
MeTa.]moopraaneCKne COCIMHCHUA

O dzdlsd2 8t Oded uj MS dJ Msj H ddzj dad W

Cnoco@®@nyudyeHwnsa. Mpunpopgave TABIIAN3 U XWMIMVeiEeC XK U e
B3aumopgenmcTtTBMueE c NMPOTOHOAJOHOPHLMMU coefunt
ranoreHNpPoOnMs3IBOgHbBLMMU yrnesopopopjos, KapooHyV

Kapb6oHOBBbIX Kncnort MW yrepekBMcOo@ROBR3e Mlenemss
coegunHEHNIN.
Kucsiopoacoaepxamme opranudeckue coeMHeH sl

S Ote B 5 dzdfgas jdat q dzj dzd v

Knaccudpunkauynsa n HoOMeHKRNaTypa. Cnocobbl 06p:
anbagerumMpoB MU KEeTOHOB M3 KapbOboOHOBMBX apOMAT W Yl
KapbOHMUNBbHBIX CcOepgUuHEeHNIR. QnNeKTpPOHHOEe <cCcTpoe
onMmcaHume B TepMUHan -MiQ K apiamc3ropgea/HeH/bEXH UOe 3 Ne K T
OcCHOBHbBIE CcnNneKTpanbHbBE XapakKTepuUCTUKW ™Bapus3
Peakuummnm ¢ reTepoaToOMHbBMU HYyKneodunamwu, n x
KaTanumsa. Bs3aumopgeihncTBMEe C as3oTcofjepxalwmmu
3TNUX peakuymm M 3aBUCUMOCTb KOHEUYHOTNO pes3ynsb
Bz avewib@aT B e-Hyg ne© comnamu: obpasoBaHMue umnatt

annopraHmyeckmx coepguMHEeHUH M No6GOUYHDLIE
ONb30BaHWeE 3 T-@OHO NpeHaakiy uMmay Tkoemreqpmuss ” CB A3

=
@
S<Kooada-HdH9 s T

KapOboHMWNDbHBLBIX C O € JOAKHPEOHTVOVH.0 B A Al b [KOO/HBHE H C a L 1 4 7
KUCMTOTHOM MU OCHOBHOM KaTannse. KoHpeHcauwus
Apyrumx Twunos, copgepxXawnmmm aKTUBHYW MeTUNEH
OKWC/TNTBEO/CLCHTOA HOB U T ENbHBLIE peavwHDB. aPKkpeneppae
4O KapO6oOHOBDbLX KpMacHMOKTa, 1 bCHEOEO OXIYHOOP U PO B aHMU e ap
OKMWCNEeHNE KeTOHOB 6e3 payIpPILPOAMHbLBX ETBABEBIOM
rvmopupoBaHMne KapO6oOHMWNDbHBbBIX coeUHEMMWMA, U BDK,
MeTannoB, cnuprtTamMum B NPUCYTCTBUN aNnNnKoOr onarTt
CONAHON KMCNoOTOM, BOCCTaHOB/NEeHMNWE KeTOHOB I
MMWHAKOHOB. B3aumMmogehcTBMUE HEEHONU3IUPYIHIANXC:
KOHAeHCaUuuA. Peaxkuunwu 3NeKTpoOdPUM NbHOT O 3ame
KeToHax. A3oTcopgepxXawume nNpomsIBOAHBE KapoboHV
O CXO0OACTBEe O9NEeKTPOHHOTNIoO CTPOEHWA N XUMMUYecC
rpynn BoeemaH®KCMWMOB, rmaopas3 oOHOB, Wwu gdo B bl
aMMHUpPOBAaAHMUE Kap6oOHMWAADbHBLBIX coefguHEeHNN. o}
npeBpaweHusa, KaTanumsaunmpyemmble KuMucrnoTtTammu, nep.
NMPOMbBIWNEHHOE 3HayYeHwWeC.HOKamAAMB 1 pPPyaessMIOOK € H U e
cnocob BOCCTaHOB/NEeHUA KapOBOOHMUNBbLHBX COefUuHEH
r S OteB tsdzd dz! dz" J Mmtsg H d dzj dzd W

Knaccudpnkauywumsa, HOMeHK NNaTypa. Cnocob6bl non
obpas3oBaHUe YyCTOMWYMUBbIX rmgpparTtos, KeaHTMaAN U B
OKCUKUCTOT bl. OAnmeTnnr NMNoOKCUM n KOMMJMAEKC b
LUWKANOTrFe2nwam , 6eH3MNOBASH neperpynnupoBK a.
dopmMMmnayeToOH: UMUKNMYecCcKas KPOTOHDOEBMSD /I bKHOAH
TayTtTomMepwus, anwmb/praBoBaHme XenartT HblX KomMmnne

AnMeagoH WU NPOAYKTHB €ro KOoOHAeHcauuWuwumw € anb/
mMcnonb3oBaHWE B CUHTe3e rFreTepouUUMKINYECKUX C
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1dftedH
Knaccwu
oneaMnH
Kapb6oH
CTpoOoeH
XNMunuye
rvmapwnp
Kapb6oH

jdzt dzr j] COtBtsdeddz dz" j] Mtsj HJdzj ded W
BukaHempepgenbHbe anbpgerumpbl U KeTOHbl.
OB NO anAUWAbHOMY MNONOXEHWIW WU CNUPTOB
MNAbHBIX COEAUHEHUN. CuHTES aKponewuHa
ne: COMmMp Ak e X & @ a kcTBeAps e MO, pacnpegenedwu
cCKMue cBoMncTBaA. KatTanutuueckoe rmapmu|
amMmm MeTannos, cnumprtamu, cnocobb cen
MANbHOW Tpynneynnep@aBoONBODAN.YyrB@epomaHo-B

B npnMCcyTcTBUMN MCTOYHUMUWK OB MPOTOHOB. Cenexr

Peakuywu
aMMWUHDO
CH-akTwMm
Kapb6oH
Kak pa
peacxuwu

MW npucoeguHeHUs BOoOAbl, CNUPTOB, T anore
B, ULUMaHMUCTOro BoagopoamAi. vMPearROoapr amwvH!
BHBIMWU CcOegUHEHUAMU.-H-Dhha B A O BMH,M/TBEHUE
MNbHBX coeAUMHEeHUIW. KeTeHb: MeTOAb CMu
3HOBMAHOCTbL pPeakuuUum auuUMNUpPOBAKWMMH,TERAI
MW BOCCTAHOBNEHWUS U nNpucoegunHeHuUmsa. AHT
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Punkayumsa U HOMEeHKANaTypa. MeToAab nNonyu
Frvmaoponus TpUTranor eHMeTUNbHBX T[KMXA3 B
0 B bl X KMcnor . QNeKTpPOHHOE cTpoeHMUe K
Ckne <cBoMcTBa KapbOHOBbLX KWUCNOT, B O/
aToB. Xunmmuyeckune <cBOWMWCTBA. KncnortHDOOC
OBBIXWKMWUEN@HWOHOB, 3aBuMcmMmMocTb OT XxXap
HOW ULenNnUW UAUN 6BEH3O0NbHOM KO/NblUe. O6pa
C /1 0 X H blX 3 pnpos, ranoreHaHrngpuwpgos
aB/leHMWA O MeeBXpaaHLye3HWeA BK3aapUMOMDOHIMOPB biX K U C N1 C
KMOCC/HOOTBHHOO I O K aTanwusa. BoccTtTaHoBneHune
HuA B O6GEH30/bHOM KONbUEe KMUCAOT apomMar
MCcCNonNb30BaHUSA K ap®OMDHBB blX a XMWaTH®BE bl X [K
yeckKkoe MCNonNb30BaHUE conem Kap6oHOB |
dbnnamun n McCNonNb30BaHMWeEe XNnopaHTnagpwupgec
HOB/TEeHMUSA Jile} anbager nagos, peakwmmmu.c
T bliA 6eH3O0MKN, NnoyyeHUeE, peakuMoHHaHs
dbnnamu B CpaBHEeEHWUW C XNnopaHrumwagpupgamm
HOCTW MCNoNnNb30BAaHMUSA B KauyecTBeE pear
TUNYEREBDEHUEN A PBMOCCTAaHOB/EHMNE KoOMNNnek-c
amu B NPUCYTCTBMUMN MCTOYHUKOB NpPpoT«C
SPUpPHOW KOHAJEeHCcauuwn. MpepcTtaBsneHma oC¢
AHT nagpwumabl KapboHOBMHYX NaodmoamMn pealw
bl 1 aHrHxpmwmouKawT aC B peackuum KOHAEeHC
mpammm. A-eB ABBHHK#NCOBOMWOTBa, NMPUWYMNUHB T
HuA KMUCNOTHOCTMN B CpaBHeHMUMN c amMmMm
e Hwu 4 B aMMWHBbI, npepcrtaBneHNS 06
npeBpaweHnsa aMumpgoB WU HUTPUNOB. CBOC
Pnkaymnsa n HOMeHK NNaTypa, MeToAgbl CWUHT
T a HaTpusa. cIXBMamnuyEoicme TIKB®O® N CBOWCTBaA
Oro pacnonoxXxeHuma KapbOBOKCUANBbHBX T pynn
KapboKCMAbHBM T pynnam, CMewaHHbBE nNpo
oKcCuMIMpoBaHA, AeKapoOobopmmmpeBawmasga,
S pHOIN KoOHAaeHCcaUuumn c er o yyacTunewm
Bas KMcnora: AeKapbokcumnumpoBaHUe n
aHusa, KoHAaeHcCcaUUMN C KapOBOHWMUWANAbHBMWU CO:¢

MXUNHTEeETNM4H4YeckKOoeEe mcnonb3oBaHMWE: KOHAeHCauunmn
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arensa), npuncoeagnHeHNE NO KpPpaTHOW CBSA:
NTensamMmu (peakuwus Mnxaasnsa) , ob6bpas3oBe
Caua/mo H@aer@raam 3 pup a, npeBpaweHne npopay
bl . AHTapHas4 n rnyrtapoBas KUWCNMOT bl:

N mois O 1B . CyKyumHumng, er o B3aumopgemnc
shBRGMEYyKLUMMN LA NBYMEBABAB3IENCA@ATA U ee
Ba MU NYyTW MNpPaKTMYeCcCKOro MCNONb30BAaHI
biIM aHTMpgpupag M €ero Mcnonb3oBaHWE A0S
NMeTaHOoBblX Kpacuteneim, hmanwcummHg emna e
7 Frabpuensa) n aHTpaHUWNOBOIW KUCNOTHb
30BaHuMe. Tepedpranusasd Kmcnort a, 4N M e
30BaHMe. MponM3IBOAHBLIE YTONbHOW KWUCNOT
,oumnmaHart bl, yperTadHbl. MyTnM npakTuUu4yecKoOro
bl . HenpepgpenbHbe MOHOKapO6GOHOBbLIE KWUCIO
o-,b-HenpepgenbHbBX KapbOHOBbLX KWCNOT W3 0n-e@PunH
n O K C WK a pKOMOCHMOOBTbBLX JD/Te K TPOHHOE cTpoeHMue, B 3 ¢
rpynnbel W ABOMWHOW CBA3MU. Peakuunma npucoepgnHe
3TNUX peakKkuunsax. MpoOMbIWNEHHBIE MeTOAbl NONAYyYe.l
MeTaKpUNOBOW KuMcnotT MPUPO LAHBEN NEETDHEM KM N N

(%)

oOonenMHOBOMU KNCNOT bl n KNncnort C MoNnMeHOBDbBM

OSI3DSYPOTITOI=ZO
:‘goomm:scoszbmw
OLSISXTD®OI™OMDOMD

T rEsSswHoroHIT AT

X(.DSS"\—|_8_OSQJ7<7<‘-‘°7<
S_8_OO'O'O—|WOISOQJI

AnkKkapboHOB®bIE KNWNCNOT bl. Cnocob6hbl nNonyvyeHwusA v
Ctrepeounsomepuns 3TnNNeHAUWKaAap 6 0HOB bMXa JT eKWIHCOMBOOT A,
dbymapoBOin KuCNOT, npoABAeHUA CcTepeounmsomMmepwu
NPOCTPAHCTBEHHOM CTpPOEHMUU NPOAYKTOB UX peack
{¢MdSdmdslis’

Knaccupnkauyma M HOMeHKTaTypa. Anndcdanmaeacrau
MpepcTaBneHMa O NPUPOAHBIX MUCTOYHMUKAX OKCMUK
OKCUHMKMUCNOT. XumMmyeckKkune cBOMNCTBA. Peakuuun fc¢
B3aMMHOIoO pacnonoxXeHusa KapbObOKCUNBHON N 0KC
OKEMWCNOT, peakuuMmmnm ¢ obpaweHMem MU COXpaHEeH
ApomMaTwnuyeckKkmune OKCUKUCTOT bl: nonyvyeHwune Kapbo
B3ammonpeBpaweHna conemw OKCMOEH3OMHBIX KMWNCIC
MeTanna WM TewmarRpaByeHBUHaAdITUX peaKkuWnim. Mo ny
ShnpoB, peakuyumunm aszocouvyeTaHumda. TlyTumu mMmcnonb3ec
MX NPON3BOALHDBIX.

bz Hi-ddAEBISE dMdzsIsT

Knaccudpmnkauyuma MU HOMEHxMRAJePRAOT A oc Ne imwmmee MG s
KeTOHOB, KapboOHOBbBX KWCAOT WU WUX MNPOWNU3BOLHL
XapakTepHbX CBOWCTEB OBYX -ahyp A€ 0 BKBEATIG KHILICX /T O T
cneuyundpunka n x cBOMWCTB. MonyvyeHwne C 1 0OXHblX
KOHAeHcaunyCcHRBRILeDPPHCKNEMNM@THOCTbL U TayToMe-
MeTannuyecekmux NMPOWN3BO/AHDbBIX, n X cTpoeHMUue, il
mcnonb3oBaHMWE B CUHTe3e KeEeTOHOB M KapboHOB
coegMuHEHNUAMMN, Nnpwnao eBWHBEMH N ea KKT UBBA@IIWHB@ HHON 3
3amMmecTuTenamm, n CMHTEeTunyeckKkoe MCcCNonb3 0B a
6ncynb PN T OM HaTpwsa, LULMAHUCTBbBIM BOAOpPOAOM,
rmagopasuHa. Peakuwuasa bpoMMmpoBaHMNAaGLERMMNIpPEBARP
B3aummopgenmncTBuMue C MarHMmopraHmMyeckumMm coepgunH
VGdzj 8 tSHT

OKcunMKapboOHMNbHDLbIE coeguHEHMNSH n n X Haunobone e
MoHOCaxapwg bl n n X Knaccudpunukauymsa. Ctrepeov
KonbpyatTouyuagmowmapunar,ay mytTapoTaumas. Peakuuwm, v
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CTPYKTYPHBIX n cTepeoxXxuMmyeckKmnx XapakTtepwu
BOCCTaHOBNEeHUE, aunnunpoBaHwue, ANKMNNNPOBAHMWUE
nepexoapjbl oT HIN3 WuX MO H I C aoxXbappanFHeo0B, N G4 K E X LA P
npejgcrtaB/ileHNda O pacnpocTpaHeHuUUM yrneso[oOB B
ltesflsr j L Wdter

Knaccudpnkauywusa, HOMEeHK NNaTypa. OAvankunnoBble 3¢
NPOTOHHBLBLMMN Knmcnortammwu " KnoeprogTaowmchiiewmea, L
MPOCTH bLle -o3Kgmcpbl. N OTYyYeHUue, mnsomepusaymnsa, B 3 a
BOLOWM, cnunprtamu, 3TUNEeHT NNnKonewm, aMMWMack ol
coegNuHEHUAMMN. AnmMmxnoprMmapui. TeTtTparunagpody
MonyyeHne “M3 auLeTuUMnNneHa U 3TUNEeHa. Frmpponwns

MO CpaBHEeEHWKW C AMaNnKUWNOBbLIMU 3 dpupamu, nmoony
nonyvyeHwune, pacuwenneHwune npwu poenVcTBuUMN KWNCNC
ANKOKCMWUT pyainmeac TKvatke 1b B peakumax apomMaTumyeck
OndeHunnoBbA 3dPup: NONy4yYyeHUE U NPUMEHEeHMUe.

A30Tc0nepmamne OpraHu4e¢CKue COCIMHCHUA
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accudpnkauywmns n HOMeHK NnNaTypa. Cnocobb non
pPOEeHWNeEe ynimsr,poXpapakTep ero BAUNUAHMNSA H a H &
oMaTWMW4YecKUIm yrneBoagopoaH©bLE pajgwnkanbl. X1
ApupoBaHue, BOCCTAHOB/NEeHNE B K uc n G4t H
CNOTHOCTH®Db n CBSA3aHHbBLIE XC HHMEGPOCBEe@B@HARBAMNIAN

[V

TpocoOegUWHEHUN M peakuumum auunm@opmMmbl: rmppo.
CNnoTbl.

CBoncrTtBa apoMaTunyeckKk™mU"WXx HNTpPOCOE

HuA, BAMNAHMNE HUTPOrpynn Ha CKOpOETH
pynnb. -aplbomamwmHeEX U e coeguUuHEHNSA:
HOBJ/ieHMUA, HyKneodpmnnbHOEe 3 amMelWweHwune
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BNeHWA HumTpocoepguHeHMRA: TayTomMeTp
Umu. deHMATrNagpPOKCMUMNAMMUH, a3 0KCUBEH:
oBas W ceMumaguHoOBAsA NeperpynnupoBK K.

H W
Hit-leycnGTHOCTDB n CBA3aHHGLBIE C HeW P €
n s

Kauwunasa, HOMeHK NNaTypa. Cn o c 0 6GHbD I MPOy/MYNubk
CThb oT npupoab pagumkKkanos, CBSA3aHH
aMmHoB. ®dumsmyeckunme cBoOMWcTBA, WUX CI
bl X cBA3ell. OCHOBHBbIE cCnekKTpanbHBLE
M KMUCNOTHOCTbL aMWUHOB, 3aBUCUMOCTDb |
McTBMUE c 9NEeKTPOHHDBMM peareHtTamm:
aHMe M €ero 3HayYyeHMe B XUMMUKU aMUHO
e a n uih a TampHoemMcakTMmx4y € C K U X aMWUHOB. Oct
€ CKMNX aMMWHOB n nyTu n x MCNONb3O0B:
M: nNonNnyyYeHume, I31eKTPOHHOE CTpPpoOeHWUe,
ble OCHOBAHMWSA M O0OKKIECHM Sa MU HOOGBR a 3poeBaaKHLY
apoMaTMyecKNUX aMUHOB: B3ammopgemcrt |
M " HanpaB/IeHUNAMM 3T nNX peacxkumuni.
BaHMH 7 CMnbd@uMupoBaHMNS apomMaTunuKecKk
AHble nNnpenapaTtb. AyumanumupoBaHMe apomMar
mMa peakuyuumm T anoreHMpoBaAaHUA U HUTP
eCcKMNnx aMWUHOB. BaxXxHelwne -nmpemicanisBinag

blen X N yurenn 0 b 3 0B aH MM A . CMHTES retTep-oumk
H a M KMaHVau HMO dDepHTooN a .
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3ﬂ€KTMﬂMO€ CcCTpoeHNne conemn anasoHNA, KaTMWu
B3anmMonpeBpalweHw"sd pas3nunyHbIX bhbopgmnegvnagzuaace
poTeéeKatwwne C BblgeneHmew a3 0T a, n n X nmncnor
poOX3BOAHBbIX apomMaTunmuyecckKmx coeguMuHEHNIN. Pe ack
blaeneHunHs a3 0T a. AMOC&H@J@WM&BHH@MHEQ 3 asB
poleeHMda as3oco4YyeTaHMAa OT nNpPpUPpOAbL as3ococTasBn
TPYKTYPpPHBIE ocobeHHOCTM a3 0KpPpacCumpEaeoIeHiii K\

ZTXQTUX3J00ZT0O0XE€©0"h3I03J®WI3I
OOV DOST®ODAS5g0STS

42 WO 00 ITSDYODh D

OO SKKS9SsSSIO0T O

S

™ g < =

p

q—.

T O 3

enc

gro
OTSO0OWOWIDMDORFESOO
SOor-Hw-H9oosiITwIH

&

N

o
oa

accwu
TaHO
ar me
X133 H

aButTenun kKxpacuTteneim, Mcnonb3yeMbXx B |

n s N W3 0OUNCEDMHLSHIB AHNE 3T U X peackxuym

MHa n aMMWHOB. Conwu AMna3o0oHNSN K aKk p

eEHUnMN.

dmdzsisr

bnkauymns n HOMEeHKNaTypa. Gampwyh aor ipc Bl

XNUMMNA n K qoHidar. y p@QuimMToeiHul e 1 3 KeTOHOB v

BOTIo 93-an Xxee,T OTHD/K@IPEHW H O B biX K Ha&MWHQ K UBITC

HHble H a peackxuymsx HenpepagenbHBbBXCHIDOBHAHKE
AaMMWHOKWUCNOT n 3aBUuCWMHMo cpie g bu.x Q&
HbIX NO KapbOOKCMNbBHOMW W aMMUHOTpynRnne

B a
o/
on. MpeBpaweHwus, npoTeKkawwne npu Har
Ta
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Ta oOT B3aMMHOTIO PachnoONOXEeHWSsKLU®GWHEK
CNoT, nNpoTekKkawwWme B XUBbIX OPTFraHUN3M:
TaM M €ro TexXHUYEeCKOEMBHMBOEH3NEA H aAH 1
onyuyueHms, cBoWcTBA U NYyTW UCNONb3OB

bukagesnedHlpe ® MeTogax fAgoKa3aTenbececT
BNEeHUS AMUWHOKWUCTOTHOT O cocTaBa "

HTOB B nNonNuNnenTUAHOWK uLenwu. BTopuuyHas
efeaTenNnbHOCTN OpPraHMU3 MOB.

CoeanHenusi co CMeIIAHHBIMU (pyHKIMAMH
| Odztse j dzL O3y h jdedzr | COteBBdetsor |J] CdMmdzslise
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PukKkauymuns4 " HOMEeHK NaTypa. Cnocob6bb non:
cTBaA n pacnonoxXeHus4 aToOMOB ranor eHo
U NBHOTO 3 aMelWeXd  Nsin KTTEOTMAY € CAK1Dg era@an a b
ydsdduyd mcdy msjndda ddv

npeapcTaBneHNa UM Knaccudpukaywnmsa. Apowma
€EHHble TeTepouUUnKNIBLBl C OAHWUM T eTepoaTomMO
a n B3amnmMenpaspamsHNAT ens8awu apomMarTwu
atTomMa " ee BNANAHNE Ha OCOOGeHHOCTHMN B
OBaHMUA n oOoKMcneHwanb gheyrpuiy,p o m mn pro c 1 G
Hble CcBOWCTBaAa nNuppona .n MmP-aPEIRONHKERO B
we Hwne B nopaouH. MMnpponbHGLBWR UK~ K a
eEHNM. MHpon v ero NpomM3BOAHEBbLIE. MeToOnAtL
ONNb30OBaHWKN apoMaTMUYeCKUX aMuUuHaB UWHA[apL

aHanor a nmppona, CUHTES BaXHelwuwnx npo

e HUNSX MHAOONbHOT O pspaa, MHAOWUT O. Na T
aTomMamMmu: OCHOBHbBIE MeToOAb CUHTEe3a, M
MYUNOMVTMEUMKNUX CBOWCTBAX. llecTMWUYNEHHBIE
ru, n3omMmepus " HoOMeHKNaTypa npounsase
HOBOTFTO UWKAAa, nNPOSABNEHWUS HYKNEeOM@UIbH
azoTa NokbpPLASBRERVBRMPMUAMNHA U €T 0 T 0OMOC

nopupoBaHWne nNUPUAMHOBOTNO sSApa. BnumasHue T ¢
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nMpmMaoMHOBOTNIO UWMWKANAa B ULeNOM U ero oTpAebHbl
3aMeweHna B sSapdoMimEW.oUR @R MQIWEMBOM YK @1 3 aMe e H
" aToMOB rCaHikor ce/HOTBH O C T b METWUNbHOIW rpynnbl
pacnonoxXeHuws B NUPUAMHOBOM sSape U nNposABAELl

Bnnaunwe MONOXeHUsH PYHKLULMOHANDbLHOI r py mn bl

aMUTHWP U ANHOB, TayTomMeTpusd OKCUNUPULUHOB.

nNUPUAOUNHOBOTIO gAa4pa. MpepctTaBneHMda O NPUPOJHLE
—NMPON3BOAHDBIX nNUPUANHaA. XNHONUH MU €ero npocrtT
XWHONMWHOBOIO HAPAA QERAGENEAKX aHunmnnmHa ¢ r nui
coefguVHeHNAMN. CxopgcTtBO n pas3snunymnaA XN MUY eE
M3 O0OXMWHOMNWUH. llecTMnuyneHHbEe a3o0TUCTbEe T eTepouyl

Cnocobbl NMOCTpPOEHWA NUPUMBOHMROBBRAV MDHLERACT B @
ee NPoOuM3IBOAHBLIX C Ma/ao HD/BIME /BT O, CANQITP a MK
pas3sATnyYynNg XUMUYECKWUX CBOWMCTB NuUpuaguHa U NuUpwu
1 2Cdz s8lsdHT d dzzC dzj ddztseor § S dMmdztsise

OCHOBHBbIE KOMMNOHEHT b NEeEPBUUYHON TCTPHKKIYOP®IT Mt
HYK/1e o3 W Absbhe3 ®weEHWm/6eN H 0 B bl e KMWCNOT bl, ponb
bopMMpoBaHMUN BTOPUUYHOW CTPYKTYPb HYKNEUHOB
bnocmHTesza 6enkKka MU nepepayvym HacnepgcTBEeHHOMW

4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS IUCHUIIMHBI:

f cnocobB6HOCTHB mcnonb3oBaTtThb NMONy4yYeHHBbE
byHOLaMeHTanbHbLX pa3fenoB XWUMUKU Npwu -1)eweH.l

1 BnapeHwue HaBblKamMu XMMMYEeCKOT O 9K & alke p v m
M aHaAaIUTMUUYEeCKUMMU MeTopnaMMu nNoNnNyvyeHwNsd 7 b
peakuwuni2);( ONK

f 3HaHMWe HOPM TexXxXHWUKW 6Be3onacHOCTU U yMer
M TexHoONoOormyeck#x ycnosumax (ONK

f cnocobBGHOCTbL BbLNONHATSbL C T/RaHIgaAEPM bHMI eM eothpeprakya

1 BnNnageHume cuctTemMoinm dpdyHpaMeHTadk,bHbIX XUMMUYE:I

1 BnageHuwe HaBbKaMu npepcrtaB/neHNWa NONYYeHH
m npesdeHnwwguyunnm (NK

1 BnagpeHuwe wMetopamMumu 6e3onacHOro obpyguemmom
MX PGU3IMyvYyeckKkmMx UM XuUmumMpyvyeckux cBounctB (MK

S. Ilnanupyemble pe3yJbTaTbl 00y4eHHsA

B pe3synbTaTte OCBOEHHAKelT U CLUUNNUHB CTYyaAeHT
L dzOls !
1T OCHOBHBbIE MecTOo opraHmyeckom XNMUNMN B C W (

(Y

NOoONoOXeHWnsH4 n NOHATMWNA ONDU HaeHaMKYOEeC K O N P XEMHIWEN, .

KOHPurypayumm aTtToMOB, Cnocobbl nonyyeHumsa,
f cywHoCTb peakuwuih MU nNpoyLeccoB, MCNONb3yemMmt
f OCHOBHbBE NpPpuUueMb, NPUMEHSEeMbe ANSA OUYUCTKM
f HOMEeHKNaTypy opreaHmwiyeckmx coepuH
2 dzi Is!
f nporHo3upoBAaTH peakumMOHHYI cnocobHOCTHWD
COBPEMEHHbBIX 391€KTPOHHBX NpeagcTaBNEeHWUN;
1 mageHTuhumuyumposBarthb 7 aHanusunmpoBarThb opr aH
XUMNYECKUXNMPUBBKEAX U (PU3INMYEeCKUX MeTop[oB
f mcnonb3oBaThb obopyagoBaHMUE, HeobGxoaunmoe
OPraHMYecKOMN XUMUNM;
9 IzZOH j Is

f mMeToOoOmaMWU NNaHUPOBAHUSA OPraHMWUYEeCKOT O 3KCTIE
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f OCHOBHDBMMU npunemamu, NPpMUMEHSAEMb MU 4N 4 0\
coeguHEHNIN,;

MeTogaMM N@AUNEBORRPMOXI3IKCNEPUMEHTa,;
MeTogamMnm o06paboTKW NONYyUYeHHbLX pe3ynbTaToer
6. O01ast TPYy10eMKOCTh JUCHUIJIMHBI:

163 ay e T H bl X(57&éygancHaiBy) .

7. ®opMa KOHTPOJIA:
MpomMeXyTOoO4YHas3aweec (aduapenp.eH, U NP O B—XHHKID BAA
pab6oTa 43 a&(emHc)e,Mm. )

duznyeckas XuMHus

= =4

|. dusuyeckas XUMHSA: BBeJIeHHE

1. MecTo ucuMnJIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOMH MPOrpaMMbl
OAncumnnmHa «dPnsumuyeckas XUMHNA: BBeageHNe»

«QncumnnumHbe K MO@yyna)enkwkwmasa .pucuyumnnmua bl. b.
2. lleJid 0CBOEHHUS JUCHHUILIHHDBI:

1 oBnapeHume O6GaAa3UCHBIMU 3 HaAaHMAMU U3 MNYECKOLN
COBPEMEHHON XUMUMN,;

1 MOHUMAaHMUE CMbIC N a OCHOBHBIX 3aKOHOB, 06 s
MX NPUHUMUNUANbHBX BO3MOXHOCTEW NpuU pewewH.!

MpenogaBaHMe [JaHHONIO Kypca npepwecTtTBYeT nNpe

M OpPraHMyecKoOm XWUMMUU WU nNpPpU3IBaHO, O3 HaKoOMMNUB

NOAT OTOBUTb MUX K OCO3HAHHOMY MU3IYUYEeHUIW 3TMUX
3. Kpartkoe cogep:xaHue TUCHUILIHHBI

CtTqpeHMMe aToMa. OCHOBHbBIE NOHATMA U onNpepenert
aToM: 39NEeKTpPOH, NpPpoOTOH, HenTpPOH. Mx mMacca,
2nemMeHT. ATOMHaa mMacca 3/1eMeHTa. AT OMHBIE e
m3oTonanbEBl@bM30oTONbB MW MUX pacnpocTpaHEeHHOCT
PaapgmnoakTUBHOCTGb. PapmnoakTuUBHbBE U3O0OTONHLI. EcrT
pAaAabl. 3aKkoH pagunoakTUMUBHOT O pacnapja. Me
paguMOaKTUBHOCTHb. MeToAb MOWVEeMERXT&®BOMORB. CuH
OQneKTpPpoH B aToveTl OFMH®EP 03Jylae.K TpPOHAa B aToMe B
9N1eKTPpPOHa. ATOMHbBIE opbuTtanmu. OQHepreTmnmyecekKkue

3HayYeHWNSAH.

OcHOBHOEe W BO3OYXAeHHOE COCTOSAHMWE MMT OyMao.B HIH¢
dopmyna TlnaHKa. Cn e g,Tpp d- & frcoomcatr oBioHAMoAp. 0 Adao. p ma
OONaK®RMVPAC/OSC T OAHUIN.

MHOT O31€eKTPOHHDLIE aT oMbl n neprogmeaeamas 30e

A pa3BWUTMUA nNnpepacTaBNeHURD o npupopge Xl
b MOHHGTEMEHHBAGBKMUCTEHNSA. BO3 MO XHBble
TOB T /aBHbLX NoAarpynn M CBSA3b WUX C 3NE

B MHOTO3/1E€KTPOHHOM aTtTomMe.THEAEEKS NnApmmpupmmo B ap.
3anNno/fTHEHNSA aTOMHBLX opbutanen. MepnmoagunuyeckKUm
4. n. MeHpgoeneeBa. OQNeKTpPOHHLIE KoHpurypauyuuwu
939N1€eKTPOHbl. MpaBunno ITyHAaa.
KoBaneHTHOCTHb. O@Bpae3x0d0/BKIgELIHEC OB T VA BMNE aToOMa
UncneHHeole 3HayYeHN4H KOBa/leHTHOCTMWU AN A aneil
moHunmsauyumm. CpoagCcTBO K 9NeKTPOHY. DJOnexKkTpooT
MeTopa BaneHTwmAYUW@BBIBEeATOMHbBE O0pOKT anpu g HBsBXA |
op6unTanspk,spudisg. Yr nboltcoip&@myansa mm .
OCHOBHble XapaKTepUCTUKUW XUMUYEeCKOW CBA3MNU.

TOop

ene

eme

I I =SIQ
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cBA3b No Jibwucy. HepgpocTaTKun paHHWUX Teopuim
MexXxaHuMuyecKkas TpakTw.BKkMe xomulbuemcxedn k£.B A 3
MoTeHUMaAaNbHAas4 KpusBasd MO /TeKYbl. FfreomeTpusa
oOTTankKnMBaHNUA 23NeKTpomMpicbexd 3ma p ClowemmederHm.a € K
ConpsaXeHHBble K p a FpHCboen p AcxeesH3me. .-a K BJeoHTO@ MHH b i1 M €
obpaxmciBXHOBa/leHTHOW CBA3MN.

MeTopA MONEeKYNnAapHBbIX opb6burtanei. CB A3 blB aloLwl
OQHepreTmnmyeckasa nNOCNefOBRKMPOPINAT BB E MO MatEdy JTH0
ABYXAaTOMHbBX MONEeKYy/n 23N1eMeHTOB MNepBOro W BT
CBA3MH.OT OLEHTpPOBGLIE opburtanmu. OQnekTtpoHOAe u
3NeKTpMnyeckKkKoro 3apajga B MONnekyne.

AnnonbHBA MOMEHT XWUMUYECKOW CBA3MN. MonapHL
MOMEHTa MONeKYnbl oT NMONAPHOCTMN cBA3ell n
XMMNUYEeCKUX cBA3Ien U Monekxkyn.

dPnsnmyeckKkune MeTOoJ,bl mccnepoBaHMd CTpPOeHMUH
SNeKTpPpoOHaAMMU. PacwenneHne 9HepreTmnmyecKkux Yypoc
none. OQNeKTPOHHBLIN nNapamMar HUTHBIA pe3 o0 HeaHHca (
M mccneposaHuMma CcCBOOGOAHBLIX pajgnmkanoB WU aToOMOB
LJencTtBUe Mar HUTHOT O nons4a Ha 3N1eKTpPOHHBLIE
oT BHelWwWHer oo Mar HUTHOT O nonasaA BO3HMUKAWWN M
3KpaHMpoOoBaHMA B CchneKkTpax d4€epHOMIWY evcakrmHen T ¢ o
B cnektpax HAMP ¢ gappawmun, nmewwmmMmm cnuH 1/ 2.
Koneb6aHwus aToMOB B MONneKy”nax. acToOoOThb KO.
CoCTOAHMEA. WNudppakpacHaa (WNWK) cnekTpockonwuasA
KoHaeHcupoBaHHOE cocTodaHMUE BewecTBancm B UTM.T
HekoBaneHTHbe BawmopgelnapmBOD JAWMNA K MNepexo
COCTOAHpePaaBabHC OBbl B3 aYMBDBEPECABHMHAbLINA TuUuN Me:
B3aummMmopgencTtTBuih. WHepTHBE T a3b B XUAKOM U TB
MonexkynapHble TBEpPpAKE@cC TMenaKomHageHcunpoBaHHOE®
Ba-pePaanbcoBb pagunychb aToMOB. MpocTpaHCTBE
Kpucrtananbl: anmas, rpadgwnrt, HuTpuag O6Gopa. Ko
CBA3AMM: XuMpKaa UM TBepphpasa BoOpga.
MeTannwuveocHkHaadads Mc s a3b. MeTannbe M MeTannumyeck
MO HHBIE Kpucrtarnnbl. CBAas3mn B MO HHBIX Kpucrtan.
CTPYKTYpPb Kpuctannos. [NpumHUMNDB peHTTrIeHOCTDPY
OCHOBHbBIE NOHATWA TepMOgMHAMUKMN. MepBbli as,ack
3aKkpbTasa, M3onmpoBaHHaN) . MnkKkpockonuyeckoe
YpaBHEeHMUH CoCTOAHMEA. Mpouecc (ob6bpatumblii 1
CtTaHpapTHbBeEe ycnoswuasa.

BHyTpeHHAA 3Heprwusa, TennorTa, pabo ma.n Pajpdeeo
XUMUUYEeCKON peakxkuyuunmu. 3aKkoH fecca. QHTanbnuas4a
TennoeMKOCTH®b.

BTtTopoi 3aKkoH TepMoaguHaAaMUKN. TéMprmpprKaAaNNYeE
onncaHue MaKpPOCKONMUYECKIMUX cmcrtem. Tepmopg
3aBMCcCMMOCTHDb SHTpPpONUMN 0T ob6bbemMa n KOHUEeHT |
BoluncneHme MU3IMEHEHMUA OSHTPONMUU B pPasunmyHDBLBX
M3MeHeHUN TemMnepaTypb CUCTEMEBI, B pes3ynbTrTarte
noTeHUuMamwma (MPmweedcra, IHeprunsA FrenbMronbuya) .
A n s M3-n®apeapMMyYecKOoOr e13 OUT € PINBUOUXEOCPKHOOT O npowue
CaMONPOM3BONBHOIO NMpPpOTeKaHWa NpouyueccoOsB.

O6 wa 4 Teopwnusda XMMMUYEeCKOT O paBHOBecCwMHA. Ctex
npegca. YpaBHeHNUEe MN30TepMbl XMMMUUYEeCKOW peack
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BHOBecCMUSH. CBA3b KOHCTAaHTb paBHOBecCcuA CO

66cCca.

BHOBeCME B T eTeporeHHbBX cuMmcrtemax. Banvanuw
TCOOSCH U e XMUMMUYEeCKOT oo paBHOBecCMUA. 3aBunc
TeMnepaTypb -f(oypgeaBlHe HuMe BaHT

CTBOPHBHI. OCHOBHBbLlIE NOHATMUA: dhasa, KOMMNOOHE

CTBOp. McTopwus pas3BunTtuA B3rNa40B HaL ump u

eprma conbBaTtTauumn. KonnmyecTtTBeHHasa XxXxapakrtT

cnocobb ee BblpaXeHMWusa. MapumanbHEBLBE MO b H
3aBUMCMMOCTbL OT KOHUeHTpauwumn. MoHAaATMHME

TBa pa3baepeBHbRPapaBOpPb 31€KTPONUTOB.

oputensa Haj pacTBOpPpOM. 3aKkoH Payna.

-freshwpr [NA OCMOTMYEeCKOTNOoO pfaB/eHWNA. o1
MhoBpaTpacTBOpOB. 3T €OPMANTMNEKTPOANT UL

apTHOEe <CcOCTOAHMUE. AKTUMUBHOCTHDb. Kosddouuy

e HuXwklkedrasn.

Becwue B pacTtTBOpax 3 N1eKTPpPONTNTOB. MoHAa

HCTepy. Givo/Baa HMWIC NTKTOHK T@AE@ Ta WMUOHU3aAULUNMNU.

BeAeHNne BOAbI. MokasaTens AKTUMUBHOCTMWU |

BecmMsa B pacTBOpax K@CHOBHME OgaBIBAB @ ¢
rmpgoponwus C O NTeai . r UCOTpedI/EVH3baA . U BKbiHHACC TNIZEHH 1

HbiIX (POpM CONPAXEHHBX KWCATOT U OCHOBaAaH
BydepHbe pacTBOPpH®GI. PaBHOBecunue wMexagy

BOoOpe. Mpon3sBegeHNEe JPACABOPPECCBOpPpENaA

TBEO/CLCHTOA HOB U T e/NNTbHOEOCHP&8BHEGBECNMOEH. AT U A :

HOBNeHUE, okKumcnunrtTensb, BOCCTAHOBUTE]

HOBUTENDb . BaxHellwune T U N bl okmcnmnTene

HeNnbHbLE 3N1eKTpoAahl. FanbBaHMWyYeckKkwUe

TpoagaBuxyuwaa cuna (3934C) 3/1eMeHTa. Ypa

oga ®nW cuna oKumcnuntensa. BogpopopgHubiin, K

HHbIR S0€¢uBpPARCKAAemBEpOL OoOnNpepgeneHunsn

ble NOoOHATUA X MAKNOYPEOCCKTObA  XKMMMHVEUTEUCKKMO. 1 p e a 't
peaxkuyuunwu. Mopapock peakuunwu. KoOHCTaH-

EHMNEe CKOPOCTWN peakKuUuMWBHIEREHNENKSHIET &CieIC )

O U BTOPOTro nNOpAfKOB. Bpema nonynpesBp

TapHbe XUMMOBEKY@APBAELMHUUNXMUMNYECKON

ManbHON 3Heprun. QHepreTmnyeckKkuim 6apt

aTypHNMOICTBaBKIETHCT aHT b ckopocrTWM (ypas

ummn. CooTHOWeHMNE MeXnay KOHCTaHTamMmm

WweHMe MexXAy I3HeprumamMm akKkTumBauLuuUKU NPAMO

e XuMmyeckue peakuyunmnn. KexerHwms &C KMeIUN W |

X peakxuywunin. CkopocTb oOnpepgendwuwas cTa

ckKasd MHAOYKLWSA. KatTanunrtunueckmwune pea

pPpOreHHbBN KaTannms.
peakuumun. 3apoxpgeHwne, NPHHIDEAa Xieeimep e O

TOpble KMUHeTUMYeCKNUEe OCOOBEeHHOCTMUN UuenHbLBX I

bBIX peackuuni.

4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUNIMHBI:

cnocobHOCTH®b mcnonb3oBaThb MOJMTYYeHHBble

byHpavmesBsrRapasI genoB XuMMUuM npu peweHUly npo

BnagpeHnme cumcrtemonm dpyHpaMeHT a3lbHbIX XUMUYE-

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH

VTEI TSN INT xR®®S-H- ¢

TALCITIIWOINDOODWS dApgg < —390S(SSXOW@POIRNMIWOO
®® DT T O
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B pesaynbTaTte OCBOeHMoAxRelR U CLUMUNNAMUHB CTYyAEHT
L dzOIs
f OCHOBGbBI COBPEeEMEHHbLX HECEWLIW BUNEE@NaATIENGOEDD0
ANA peweHMsa TeopeTUMUYeEeCKUX U NpaKTMUm4yecCcKMUX
Zd3j Is:
1 NPMUMEHATb OCHOBHbBE NONOXeHMWA U NOoOHATUA @I
f ycTtTaHaB/IuMBaTb COOTBETCTBMUE MeXAY MNPU3HAK:
1 pewaTtb OCIMHED B3HaEa ur;n
f camocToOoATenNbHO paboTaTtTb € yyebOHOW MU cnpal
9 dzOH j Is!
1 METOAMWKOW NP O BXeUIVEVHWEIC KANMX3 MpKaoC 4 e TOB C N O MO |
M ypaBHEHMURN.
6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:
43 a4y ece W Bl lddy aac
7. ®@opMa KOHTPOJIA:
MpoMeXxyToUYyHagsIaeenw amacem. )

1. dusuyeckasi XUMHA: XUMHYECKAsi TEPMOIMHAMHUKA

1. MecTo nuMcuunIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl
OAvcuumnnanmnmHa «dPumaumyeckas XUMUSA: XMMMYeEeCKas

yacToek ad bl «AnCcUMNNHMHGBO S VMO MHMY @9 KANCLUNNANH
2. lesb OCBOEHHS AMCIUILJIMHbI:

1 oBnNnagpeHmMe OCHOBREMVAOWMBST MHBOKMUM U MeTOAO
TepMoOgUHAMUKMN n nonyyeHUe HaBblKOB er o r
NnpouyeciradBO BWIX paBHOBECUIN.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

OCHOBBI XUMHUYECKOI TEPMOIUHAMUKHU

I Mdeso dz' | fsdgvIsdw IsjteddsHddzORBdS d; ktcOo dzj dzdw

Cncrtembl, nepemMeHHBblEe, napameTpb U GQYHKLWUN.

HHble C ¥” N bl n 0 6 0 6AIPECHTHObLHEH U R O OVp L M P @ T B C ¢

HnAa 1M GYHKLMUW nNnepexopqa. dnykTtyauyuunu. I

nocTtynart (Hyneso#m 3aKOH) . Temnepart
H WX nepemMeHHblX c BHEIWHNWMMN BIHYPTEPMEEHHHHE

O
o
o
E
®

o
(@)

PSS owssaooo<o0oO0O0O
c®-“guhsooc HT

(9

H
en. TepmMnyeckoe n Kanopumyeckoe ypasB
H bl i1 n peanbHbe rasbl. dakToOp CXNUM
yeckwue napamveT-paePpaal¥paaHeHbneapT BaH- [On
e
e

wwm
T T A

S
=]

Ha. o0eBunpwa/BmHe H N e -OHKHaemcvee.p 1 UIDIC T PO EeH U e
HHble nepemMeHHEbEe. 3aKkoH cooTBEeTCT
LUWEeHTH®HI. TemMnepaTypa Bonna. TepMunuye
weHne dDnnepa. YpaBHEeHWUE COCTOSAHWUSA KOH
LOCBBdz IsjtedssH d dzOdzd €

A M3O0NNPOBAHHOI CUCTEMBI. Py HKLMM n e
AvdpdpepeHymnanom. PasmMepHOCT®S®B paborT bl, TennorT
n paborT bl. MepBblil 3akKOH AN A OT K P bIT blX cCucTt
noeHUuWan. OQHepruma cumcTemMb W ee cocCcTaBafawWM
CMNbl Ha MWU3IMEHeHMWEe O06O0OOWEHHOW KooOpAMUHAT BbI. [
pab6orTa. OvdppepeHyumanbHOE BbipaXeHMWe nepBOT C
npwu pacuwupesdn BH EIUHOETTNO fJaB/eHUSda. YpaBHEHMU
agnabaTtunmueckunm npouecc. Pab6orT a mpeanbHOT O
Kanopunuyueckune KOIPPU UM EHTHB CUCTEMEBI. M3 oxopH
TennoTa W3IOTEepPpMUYECKOT OK ppbarcalay pe @& m/mo Tna Ccumaaorxy
McTMHHas4a n cpepHaa TennaoeMKOCTHb. MonbHBE T
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o6bapHOW MU MU3IOXOPHOW TennoemKOCTHbIH. On blT bl
eanbHOT O rasa. M3obapHasd n N 3a0HXHOOPAH a g a 3
Tanbnwuas 3aBucummMocT®b M3O0OXOPHON TennoemmkKoCcC
NMNOEeMKOoOCTMH oT AaBneHUSA. TennoemKoOCTHb n [
LaBNneHUSA. BHYyTpeHHSasn SHepruns K aK dy H
dbpepeHLUnaBRIHbEHBIEA YPAA 3HTaAbnNuUuM. YpaBHeHMUE

e S R f dsq )

MeHeHWEe BHYTpPEeHHEeNn 3Heprum nNpPpU MNOCTOAHHDC
3aBUCUMOCTbL TennoTb XUMMUYECKOWU peaxkuumm c
MUWUYEeCKONn peakyuunm. OQHTaARKKWMSE peakwnw.enhep
Tanbnunuem peakumum MU TennoBbiM 3dPPeKTOM Npwu
eanbHbX ra3oB. CTtaHpgapTHbBe cocTOoOdaHMA. CTz¢
opaHw®na4a. MepBOoOe U BTOpO@MePMme&gC TBMAS WK 3 [N ap

MHTerpanbHas hbopmMbl ypaBHeHMUSA Kupxr oda.
o6 apHbIX TennoemkKkocTelMW NPOoOLoYKTOB peacKkuyunm

BUCUMOCTMW H a M3MeHeHUe SHTanNnbNuUM peasck
MK CUMMaAaUUA S3KCNepUMEHTaNbHbLIX AdaHHbBX N0 T
nnoeMKocTel NpPU HUIKUX TemnepaTtypax, B T
NbHas TennoeMKOCTb WUWUAgeaNlbHbIX OAHOATOMH bIX
AKOCTMW. N H Bl e p ndoospsaMlywiobH H 4 N S pacueTa Tenno
BUCMUMOCTbL TennoemMkKkocTWnu BeuwecTtBa. Cnoeoo6HdH
M ”n HEdMB&#A CyMMUPOBAHMUE UHKPEMEHTOB, a |
TanNnbnNUKN peakuuUunW MeXAayanmag M/HHIDHIMUB erNaAH UMbl Q
308B. 3aBUCUMOCTHb HTaAnNbNUM peakuunwm 0T

TanNnbNUNW pacTBOpPEeHUWA U pa3BepgeHNs .
Stes? LOSCtd jtod3scHddOBICd; 1 didstetst oW

TponNusa KaK O3KCTeHCUBHAS @QPYHKLULUA C KGAHAUUH V
M30ONMWPOBAHHOW cuMucTeMe HeobGpPaTWUMbLIX NpoLeEC:I

CTOAHMUM TepMOgMHaAMMUYECKOT O paBHOBecCMUSH.
aysumyca. [OAuccunaTuBHbBE npoyeccb. HekomwmneH
3 Bapa®OBECHbBM Tensoob6bMeHOM C -DapyxoebBpami
ogueccos B cumcrteme. O6obueHHas dopma 3
pMogouvnHaAaMUKN (pPyHJLaMeHTanbHOe ypaBHeHue T
CTEHCUWUBHBM nNepeaMHHMEb MIH TRHMITAMBHWL X NepemMmeH:
cTeM nNpuWm TepmMOoOgMHaAaMMYEeCKOM paBHOBecCUMNU. A
ABYX nojpcucrTem, OTKPBLITBIX NO OTHOWEHMUW
MMyeckKkoe CpPOACTBO. AGCONWMTHAPMOATPAOMMIA WU
aHkKa). TepMogunHamMmyuecskas BEPOATHOCTHDb. ®
TponNnuMM B pPpas3/IMY4HBLIX nNpoueccax: HarpesaHMe
oTepMMmyecKkoe pacwmpeHmMme UIN CRKaTwHex Gazizo
M NOCTOSAHHBLX TemMnepaType W fJgaBaeHWUU, n3m
cuer SHTpPpONWUMN no pe3ynbTaTtam M3 MEeHEeHUSH
ACTHUMKOB peakuumum npu pfaBNneHUN.
ed3tsH OB Ui MCdd s dydOad
YTPEHHSSA SHEeWT NAR akl X3aHpTagpKoTne pnuctTmn4yeckmne 49]
XaHapa ANng XapakTtTepucTrtTmyeckux GPyHKuyumn (3
66ca). OrTcytTcTBME abBCONKWTHDBLX 3HAaAa4YeHUNn y
NHBIW (93NEeKTPOXUMMUNYECHMBKNIY Noapanmamu c TABISE3
TepMOgMHAaAMUYECKUMNU noTeHUuManamm. 3aBUCUI

6) M3O0OTEPMUUYECKOM paclWLUpPEeHUU U CXaAaTMUMN;
MBeJgeHHbEe nNoTeHLUuan”b.b.
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IpunoxeHus XMMHYECKOH TEPMOAUHAMHUKH

U jtodRBsHddZOBI SO tOMmMlso stctso

MapamMeTp OAHOPOAHOCTMW. Teopema O3Oinnepa. Map
MakcBenna. Y p a/Bioireedimwmiae. TntbHOoCCaM T e b Hble nNapuuarj
n MHTerpanbHOE cBOMWCTBO. ToyedyHasa, N HeMW
M accummMeTpumyHasa cuUcTeMbl oTcYyeTa CBOWCTB. )
npwu NONOXWUTENbHbIX n 3HaKonepemMeHHblX OTKIO
MONbHBLIX T/ o QYHKUMA npwm ob6Gpas3oBaHMUU OUHAPH

Ffr'Mmé6b6ca wHHEMgEaAaOMHaAapPHOIoO pacTBOpa. YpoBeHb O
cTabunbHOCTMN. M3 b6biTOYUHAA 9Heprwmua ITunoébéca. P
W aTepManbHbEe pacTBODp®LI. MeTtTopan [OapkKkeHa npwu p
ltcOoaddzs WOMdY ®BOBEEES sdif sdzj dzlsdz" = MdMmilsj BOA

dPopMYy nb HBIE MaTpwuLy bl MHOT OKOMMOOHEHTHbIX CUCT
3KcTpemMymb [unb6béca npwu pacuyeTe paBHOBEeCMUIN.
Avnar pamMMbl COCTOSAHMWII -XQIIAH3OHKLDEM N @ W &€ H T M iIe P a
paeBecwuim ns3 o6buwer o n 4yacTHBbIX YyCNoOBWUN. Yco
aounar pammMbl. YcnoBunusd paBHOBecCcwuUd B avddepeHLU

BTOporo popga.
AOL ST ] Ooadztso jMdwY o Hobkrn SR sdel dzlsdzr = mMdMmlisd
Anroputm pacuyeTa OMHAaAPHDbBXB HIEVHaUrep a MmaiT eCcpoUcCar/IobsHI
TepMogmnHamMumyeckmne MO Aadenu a3 -4 efobaos/bHIEaH.H 0 8 a
KoHoBanosa. YpBamwmeRAaapadlnaHklpepgepa.

mdadud MEsj w©Os detse §
3aBUCUMOCTbL OHeprmuum FTm66ca CUCTeEMb OTpP TXHAEMN Y

3Heprun4 FMé66ca XUMMYEeCKOMW peaxkuunmn. 3akKOoOH
CTaHpapTHBE COCTOAHMUEA. M3obapa M mMms3oxopa X
KOHCTaHThb paBHOBecCcWUsas OT TemMnepaTypbl. 3aBuc

npucyTKkcaTTBAIM 3 aTopa MU OT NPUPOAbL pacTBOpPUTERN
CraTucruueckas TEPpMOINHAMHUKA

¢ dzfn O 3B dzd
Knaccunueckas cTatTumcTuyeckKkas TEpMOAMHAMMUEK E
npocTpaHcTBO U dasoBas TpaekTopusa. HAueihkn E

sz@3BO 5 MeMssY &dudnddMisQid HetcOdz. [ OMyjls
mMots2Mmlse dHjOd dz" «» d toj Odz dzr = G OL 59

OcHoOBHOM nocTtynart. YpaBHeHMUEeE " TeopemmMa Nw
Jendwpyakyna Oupacka. KaHOHMYEeCKNN aHCcaMbNb.
KaHOHMWYEeCKNUIN KBrHawB/mBEH CcTaTuctTmyeckasa Tepmwmo
CymmmpoBaHmMUe no KBaHTOBOMEXaHMWYECKOMY 0 ¢
PacnpepeneHue, bopmyna 7 NOCTOSAHHASH Bonby
daszoBOTr O o6bbema. MNOTHOCMTNL. 3PHAE3POrBELITIAN Y 18 IE K & IX P
ctTaTnmcrTmnyeckasa cywmma. CBoincTtBAa pas3NnMmyHBbBX I
BpawaTtenbHas n KonebaTenbHas TemMneparTyp
MeXMONeKYyNnNsapHbe NOoOTeHUMaNnb MW COOTBETCTB-Y LN
TeTpopge. Teopema o] pacnpepgeneHdHnm no cTten
COCTOAHUN. TeopeTmyeckoe o6GOCHOBAaAaHWUE BUPUaAT
HepaBHOBeCHaﬂ TePpMOAMHAMHUKA

[ ddzj 2 dzOW dzj tcOo dzgtso j MdzOW s j tedisH g dzO G S O

CooTHOWeHMUE he JoHpge. Mp own3 B O AACATCBCOM M a 3 m
bPeHOMEHONOTrMYeckKwue KO3 dphdrmuymeHT bl n COOTHOLW
FnaHCc Alpmdnao XM H a . NormcTunuueckoe oTObGBpPaxeHue.
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vddz dzts dzgj Qo dese j mdz" § MmdMisj d3r

CamMoopraHuszauyumunasa. Bnmauuvwe ynpasngwower o napahm
YCcCTOB@WCTbL CTaUWOHAPHbBX COCTOSAHUN. Mopgenb 6f¢
BenoyXaoa@®B@aTrTmMHCKOT O. CxemMa peakxKkuywuwu C camMokKkar

acMMmMeTpunUuMm aMMUHOKMUCNOT U yYyrieBopfosB.

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

BAfJEeHNWE cuUucTemMon cdhyHpaMeHTanRIP,HbIX XUMUYeECI

BNnageHuwe HaBbKaMuW npepcrtaBAeHUWA NONYYEHH.I

npe3seHTa@lun ( NK

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH

B pesynbTaTte OCBOeHMoAXel@ M CLUMUMNNMUHB CTYyAEeHT

L dzOIs !

1 B 3 aouCMB A 3 b -XqUUVBUIMKEOC K U X pe3ynbTaTtToB
C pbyHOLamMeHTaNnbHbBMMW 3aKOHaAaMWU XWUMMUYECKDO [

f 3aBuMcuMMOCTbL COOTBETCTBMUA MexAay ntwbon Tep
b3 mkoMmuyeckumMm O6OBBEKTOM OT T exX npunobaxxer

T
T

npwu
nm T

mcnonb3yemMonW Mopgenwu,

f B3auMmMoOCBA3b BCEeX TepMOAgMHaAMUYECKNUX nNepem
nwooéy TepMOgMHaAMUYECKYIO cnmcrtemy, 7 np
Ha He3aBUWUCMUMBIE nepeMeHHBble 7 TepMoOguHAaN
nNocTpoOeHUA DmadDemanapata,

1 ™MeToOR4bl ycTaHOB/NeHMUE cBA3ei Me XAy MakKpo
nogxojgaMMm OnNUCAaHUA CUCTeEM, cocTOSAWMX W”3
Ha MNOHATMNAKX Knaccuuyeckolm n KBaHTOBOIW (,
HeprmMmnm) cTamMoOo@gmUHaamMUKMilz Tep

f nmocTtynatb CcTaTWCTUUYeEeCKOLW MeXaHUWKM, xapa
pacnpepnpeneHMa paBHOBECHBLX, cnabo HepaBHO
M MX TepMOAMHAMMYEeCKMUMU CBOMNCTBAaAMU,

f NMWHEeNHYW U HEeNUWHEeENHYIKW 3aBUCUMPODELEH LA ODKHIMDY
HepaBHOBECHBLX CMUMCTeM OT @MAYyKTyauumm ”U Hey

f nNmpuHUMNB aHanmaa ycToOWMUYMBOCTM CTauuMmoHAaApPH

a3 Is* :

f BbAoenNnATb TepMOAMHaAMUYECKYHW cCcuUCTeMy B B U
cpenb, Honocoe®GmeHnBatTbCca C ApYyrummMu Tenamy
NMOMOLWbLI peanbHO cyuwecTtTBYylWeh Mam BOOOPaAX:

f npoumus3sBoaguMTb BLOOP BewecrtTBsB, cocCcTaB/gaWmX

o6bpasowm, UYTOOGBI C MX NOMOIGHIE MBOEHWM® XEBbBIRAO N
B XUMUYUYECKOM cocTasBe Kaxmgolm ns3 yacTel
yALOBNEeTBOPANO YyCNOBMUAM 9Ne€eKTPOHeNTpPpanbHO:
1 BbigenaTb TepMoOAgMHaAaMMYecKMWe mnNnapamMeTpb CuU
CMbICNTOBOMW 3HAUYUMOCT WU ;
! dopmynupoBaTtTb CYWHOCTbL pewaemMolnn TepMmMOAWUH.

o6ecneyeHHOCTUN ee WUCXOAHbBLMMU TepMOAUHAMMU
ee peweHUMsas B TOM UMM MHOM TepmMoOagMHAMUYEC]

f paccunTbBaTb CpepgHUWeEe 3HAaUEBMUIMH OBC H308BKHbLEXT bX
npu nNOMOWWU YypaBHEHWUN oA KnNnaccuyecKkKomnm v
KaHOHMWYECKOro aHcambnnsa;

f paccuynTbhiBaTb TepMOAMWHAMMUYECKUEe QYHKULUU
COCTOSSHUSA, ecnN”W WNU3IBECTHbB CYMMb NO COCTOS.]

f aHanusunupoeBapPwNBPTYap BO3MOXHbLX clLeHapues
OT ynpaBnawwnux napamMeTpoB.
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o ZOH j Is !

1 npunemMammu nNpuMeHeHMNA TepMoaguHaMMyYecCKMU X M
Pns3 MXKMOMM HEeCKNUX HABNEeHUN B peanbHbBX nNpoyec
nepexmmpemL,eccb B pacTBOpax),;

1 OCHOBHbBLMM anropumrTmMamMm pacuyeTa Fas33 0BbIX pa
ba3zax TepMOAMHAMMUYECKUX [aHHDBX,;

1 METOALUWKON coOoO3gaHMAg KOMNbTEPHbBX MoAgenemn |

1 HaBblKaMu pacuyerTa CY MM bl no COTTHE B N Arva
n cCTaTMNCTUUYEeCKNUM pacyeTomM TepmMoaguUMHaMUue
cmcrTem;

1 mMeToponNnoruvmenwn aHanmaa NPUYUH BO3SHUKHOBEHMN:
HepaBHOBECHBbIX cumcrtemax B onpepgpeneHHOM
napameTpoB,;

1 ME& OJaMMu CTPYKTYypuposaHmMsa yuyebHblXx TEeKCT
MONMYYeHHbIX 3HaHum n3 KpaTKOBpPeMeHHOMN na
KOMNbITEPHbBIX BepPCUN TPpagUULMUOHHBIX Yy4YyeOHMUK:

1 HaBblkKaMu B3aumopgeuncTBMWHAO I O N enuproadiMwiCcAT O B p Up a
MEeEXOUCLULUNNAUHAPHBIX nNpPpoOeKkToB (wWCcBWMe@gDBAEES
3ajaHMWh no MogenupoBaHUWIW @Ga3 o0BbIX Auarpam
M MHpopmaTmnmkm bBIry.

6. O01mast TPyA0eMKOCTb JUCHUIIMHBI:
8 3ayeTHbLBX YeggmHM LY (2838
7. ®opmMa KOHTPOJIA:

MpomMe Xy TOU4Ha:[l naprgreepceTHaULIPSO B-X W/ K 10 B A & USP T G auT. ¢
3Kk3amMeH (5 cewm.)

I1]. duznyeckas XuMHuA: XUHMHYECKAA KHHETHKA

1. MecTo ucuMnMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
AncumnnmHa «xdwmmsH:ecXxamMmuyecKkasa KWUHETUKa»
6noka bl «Auncunnuinees {amoaysimas FZFwcumnamHa b

2. llenn ocBOCHMS JTMCHUIIIHHBI:

1 NOHMWMAaAHMUE CMbIC 1a OCHOBHBIX 3aKOoOHOB n T e
KWNHEeETWUMKMN,;

1 oB/1TageHMe M e TOoOBAaaHwWKA VKCUCHeeETON 4 € C K N X 3 aKOHO|
npouyeccos, 3HaHnWem obnacrtTwnu npunmeHeHMWNHA 3 a
KOHKpPEeTHHBbIX 3ajgady.

3. Kparkoe coaep:kanue JUCHUTIIUHBI

DopMajibHAA KHHETHKA MPOCTBIX PeaKuuu

{Mdeso dz' § Yd"lsdY ~d@dudmMEés22 Cddjsdsd

XNMUNKH &L KNHEeH nKKkaa (0] CKOPOCTAX n MeXaHWN3IM

HecooTBeTcTBMUE MexXxaHWs3 MoB peaxkuyuunmn n n x CT

pas3noxe®mMsO, NCNHTEe3a HBr " HI . OCHOBHGUBbIE n c
OnpepeneHune CKOpocutume c p @ @ K LU3navk. o H K nagHeeAnTc T B U A |
NPUMEHNUMOCT K. Mopapgock peakuunmn. KnHertTunmuecekKkwu
n M3 MEHEHMWUE nopsapgka B Xo0pne peakxkuumu H a

MONeKYynNApPHOCTbL 3N eMEeHTAPHLX pel@aMmWwec K dlip KA s
3aBUCUMOCTH KOHCTAaHThb CKOPOCTWU XMUMUYECKOI
AppeHuyca. OnbTHasa 9Heprusa akTuBauum.

sddzj sdud MSCdj EktwOodzj ddw tjO0cyd?2 fsmisra Isdy
sftejHjddd" {se"HSO ©jOSydd d CtdflsOdlsr Mt
Heob6paTunmbe peakuUUUW HYyNeBOT O, nepBoro u B
nopamkaOnpeageneHme KOHCTAHT CKOpOCTMWU w©U3 on
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nopsagka peakuumum M BMUAA KUHEeTMYEeCKOro ypasbt
BpeMsa XWU3HMN.

sddzffBO RdBIUiMSIdR ©jOCyd2, fslsjcoshdn o ft
Peakuyuumm B NoTOoOKe. PeakKTopb MAeaNnbHOTNIO BbLITEC

KUHEeTNYeCKNUX MNOCTOAHHbBX ANA pa3IMUYHBIX peackdl
CcCMelWweHWAa.

Kunernka ci10KHBIX peakuuii

[ BtocOIsyg B f Otc O dzdzj dz¢ dz" | , fsmdzj HB9 Olsj dzt dzr | t6j OF
CnoXHble peaxkuyuunmu. MpuHUuMN Hes3aBuUCUMOCTMNU npo
cocTaB/leHMA KMWHEeTUWUYEeCcCKUX ypaBHeHUNKH. O6patTwmnl
9 NeMeHTapHbLIX KOHCTaAHT ns3 O PETKHLM nga HlowxX.e 4 ld
peakuuMmmnm Ha nNpumepe ABYX Heob6paTWMUMbIX peackdlmni

ltedBdzdy d dzdz" § BIISBHT . OMyUdlsO SCddzj sd¢d Mmdztsy d
KnHetunueckwnii aHanus npoueccosB, NpoTeK atlLn
NPOAYKTOB. MpuHUMN EeASWWOT @Il HmadHap HOWITAC T b €
KBasunupaBHOBecMue. ¥YMamBHEH.MNEe Mnxasnumca

Aigdzr § tjO0cydd

LlenHble peakyunmn. OQneMeHTapHbLEe nNnpouLueccb BO3t
n ob6pbBa ueneim. OnunHa uenwu. Pa3snuuyHbiex MerT
L enHblX peakuunm. MpnmMeHeHUE MeToAa CcTalLUWuOH
ypaBHeHUWUW Hepas3BeTB/EHHbIX LenHbX peakuunmmnm Ha
Pas3BeTBNneHHELbIE LenHble peakuunmu. KnHeTtunueckm
peakxkuumn MBpee@emIHLBLBE psa3 BEeTBNEHHbBLX LenHbX p
OKMCNeHNH4 Bogopoga. MonyocTpoB BOCN/NnaMeHeEe
CKOpPpOCTMW peakKkLUUKMm Ha HUXHEM nNpepgene Bocnnawm
NMoBEeEpPXHOCTMWN. MpuMeHeHMHEapMBIXOQAOHKBAI panayu

npepenbHbLX SABEeHMWN B OKPEeCTHOCTHAX NepBOTr O U
Teopuu XUMHYECKON KHHETUKHU

) 50 j ton detsfls flsj dzydOdz dzts2 { dgjteedd MW
o | dzj Bj delsOtdegsds OCI] RddkdujMSs2 tj OSyd

MOBEPXHOGEBHW UN@Db HOI SHEepPrum. MoBepPXHOCTH
Ana B3auMopgenhcTBMUA Tpex aToOMOB Bojgopoja. I
O COBpPEMEHHBX MeTogax pacyeTa MNOBEPXHOCTMU
[Mdzsode | §odsyjddY sjstedd @Slsdodts Odzdzgsc s €

MeTopag nNnepexoOgHOINo COCTOSHUA (aKTUBUPOBAHHO

KoOMMNAekKca. CTaTucTMuyecKNUn pacuyeT KOHCTAHTSH
AKTUBUPOBAHHOT O KoMnnekca " o6nacThb er a
KoaddunuumeHT . dyleecpkmoig nal@mMe KT TeopuUunm akKTUBUPOBE
akTunBauumm. COOTHOWEHUA MeXAY ONBLTHOW U UCTMU

[Mdeso dz" | sdztsy jdedwW Isjtstcdd OCIsdedzgr » MtskzH Ot d
Teopwusda coypapeHwuni B XMMMYEeCKON KUWHEeTMUKE®eE.

bopmMynampod®xpmMy n-Ab BpagTuyu@repmyeckKmnNini MHOXWNUT e
Jteddzd dzj dzd j Isdtsted?2 ~ddB3dud MEts?2 Cddei lsdSd HAdzvw
MOHOMO/TEeKYNnsapHLE peakuunu. Teopwnusd aKTNUBUP
K MOHOMO/TEKYNAPHBLM peakuumam. O6nacaomwe HMPIN N
Teopwusa coypapeHwunim B nNPUMEHEHMUMN K MOHOMO e
n ee conocTtTaBneHwue c ONbITHBMMU OLAaHHbBMMU. Iy
MonpalBkmwe nbBY ga W Kaccena. MoHATME O Teop
Teopwnsa a KHOMBW P XBavHl N1 e K C a B npumMeHeHNMN K

pas3snunyHoOTr o TuNa. Teopwnusa coypapeHwunim B npwu

ConocTaBneHnue pe3ynbTaToB Teopuunm coypgapeHmM
OueHka cTepuuyeckoro MHO XDy /asp e HTello.p 1 I p vankor/
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peakuyumun. TlpumMeHeHMUEe TeopuUM aKTMUBUPOBAHHOT O

peakuuMmin € ydyacTumem OKMUCKU a3o0Ta. Teopusa coy
peakumam. ConocTaBneHue pes3ynbTatToB o0b6eux T
Peakuuu B KOHIEHCMPOBAHHBIX Cpeaax

Peakuumn B pacTtTBOpax. "KneTtouH-biepphiex.T"Ypa

CMonyxoBCKOT O.

doToxuMHUYeCcKHe peaknun

doTOXMMUMUYEeCKNE peakKkuyunu. QnemMeHTapHbe ®MoToOX
KoOHAOOHa. POTOXMMUMUYECK DECAME MB,H b O K G IAIT T &K, Glbl
M3 MeHeHNnNEe PU3IMNYECKUX U XUMMUYECKUX CBOWUCTB
KBaHTOBbLN BbLIXOLM,. 3aKOH QMOTOXUMMUYECKON 3KBMNI
Bepa. OnpepeneHune KNHeTunyYeckKmnx LAVOIC T QVISEHN HD B X
CTaLMWOHAaAapPHbLBX KOHLeHTFdpoauuwelip.a.Cx ema LWrepHa
Karanu3

dlzh dztsmils: COOdZdLO. | B@sejdedz" 2 COlOdzd L

OnpepeneHne KaTanwnmsa. O6bwme nNpuHLMUNOB KaTar
NMPOoOMbBbLWAEeHHBbEe KaTanumitunyecekKkmune npouyecchb.x Tlp
npouLueccosB.

FTOMOT €HHbli KaTOHLCMWMDPBHKINC RAQT RO U 3 . Knaccwduck :
OCHOBHOTIO TwWuna. KnHeTtunuka #u MexaHuU3IM peacklu
TBepaoble KMWCNANOTHbL Kak KaTanms3aTtophbl. KnHeTtuka
K amama . YpaBHeHUWe bpeHcTepga M ero umcnonb3 0B

CneyundcdmuyeckmMih M o0o06WMIA OCHOBHOW KaTanwus.
ldbsjtesejdedz 2 S OOdzdL

FfeTepor eHHBLINU KaTtanwus. OnpepeneHune CKoOpoOCT
Pa3nNnuMuHble pexXumb N(PKOUMHE&KTAMHWMESIC Kpaesa KW, UBAH € WWH 9 9 K
o6bnacTtTb BHewWHeW U BHYTpPpeHHeNn [guddpysunmn). M
peakxkumui. KnHeiIXwmkHaue is By gop g N A peakuyuunmu H a C
KaTanums3aTtopa.

4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AUCHHUIIMHBI
f cnocobBHOCTHB mMcnonb3oBaThb MONYy4YeHHBLbEe
byHOLaMeHTanbHbBX pa3fenoB XWUMUKU Npu -1)eweH.l
BnNnageHume cuUuctTemMoinm dpdyHpaMeHTadkbHbIX XUMMUYE:I
CNOCOBHOCTbL NPUMERBRIBERHIOCHDBHBIBE €T TKLO0H b
pa3IBUTUNUA XUMUUYECKON Hayku npu a&Hanumse no.
S. Ilnanupyemsble pe3yJbTaTbl 00y4eHHA
B pe3synbrTaTtTe OCBOEHMHOAKREIX N CLUNINUHB CTYyafEeHT
L dzO s ¢

E |

1 OCHOB BbI COBpPeEeMEHHbX Teopwuim B oo namTtw o &
MX NPUMEHEHUWA ANA pewWeHUWA TeopeTuUmyeckKkmUx
XNMUMN;

Zdzd Is!

f camMocTOATEeENbHO CTaBMWTb 3afgaydyy KUWUHeTMUYeCK
BblOMpPaAaThb OnTMMannbHBLE nyTwu " MeTOoagbl P

aKcnepmmeBbX a Tak WU TeopeTUUYECKMUX,;
f o6cyxXxagaTb pe3ynbTaTb KMHETMUYECKUX uccnepq

nunTteparTtype no XUMMUYeEeCKOIMW KMNHEeTMUnKkKe, BecCHT
XUMMUYUYECKONU KUHETUKMWU;
9 dzOH j Is!

f OCHOBHBMMU 3aKOHaAMU XUMUWERCKKOAT aKUB AT U Kwe,
cTaHAapTHBLX KUHETUNUYECHRIOB KIMETRIHMIEIE K MX pX
XUMUYECKNX NnNpouLeccosB.
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6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:

63 a4yeTHGbXx2léytaadd nuy (

7. ®opMa KOHTPOJIA:

MpomMe Xy TOU4H a1 naprdreepceTHaLUIPSD B—X B/ 0 B A & Y6 T G auT. ¢
3k3amMeH (6 cewm.)

XuMHYeCKHEe OCHOBbI 0HO0JIOTHYECKHUX MPOLECCOB

1. MecTo aucuunIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOMH IPOrpaMMbl
OAncumnnmHa «XMMMUYEeCKUEe OCHOBbL OMUOMOT MYeE:

yacTb 6nokKka bBlogyYimeuMmnmakHbo @ m3 aTelbHaAada Aucly
2. lleid 0CBOEHHUS JUCHUILIMHDBI:

T packKkpbTb CMbC/A OCHOBHbBX XUMMUUYECKWUX 3 akKoH:C
T Hayuntob CTYyAEeHTOB MOHMMATHDLb XUMMNYEeCKYI
npoueccosB.
3. KpaTrkoe conepxanue Q1M CUMIIITHHbBI
BBenenue
OnpepeneHne XuUBOT O. CBocTtTBa XuWUBOIW MaTepwu
KneToK.

AMHHOKHUCJI0THI. besikn
AMMHOKMUCNONOT bl K aKk CTPYKTYPHEBbBIE 9 /1e Me HT bl 6en

AMMHOKMNCNTOT. OnTnuyeckmune cTepeomwBioa.e p HIl,o HMIX
3aMeH”MBblX n He3aMeHMWMBblX aMMHOKMCNOTax. b
AMMUHOKMNWCIOT. dnsmuyeckKkmne 7 XUMMUYeEeCKMUe CB
M303NeKTpPpUUYEeCKOLMU TOUYKE. Me T 04 bl onpepenedH.|
opraHmnsmoB. BPonseTpeakwkamr XWBOWN MaTepuum u B

OQNneMeHTHbl cocTas 6enka. CTpykTypa 6enkort
cTpoeHus O6enka. dPyHKUMUKN O6enkosB: CTPYKTYPpPHaAa

TpaHcNnoOpTHaa n aApbHelpacTiHleHaTyparmeEe n peHart
OO0mme cBoiicTBa U CTPYKTYpPa ¢epMeHTOB

O6bwee nNnoHAaTWMEe 0 GepMeHTa aXxX. HomMeHKknaTtypa #
pa3nmumnma B CTpPpYyKType U pgencrtBuunm GepmMeHTOB
e pmMe HT a TpreBaHKbLXM 1 . YpaBHeMeaweTe Mnx aGemomic@aTt B a
TepMonabnnsBREBUTWM MO @ Hb cneym@PpmyuHoOoCT® b, 06 pa
pencrTBnA bepmeHTOB. AKTuUuBAaTOPpbI n MHT NO6WUI
bepmMeHTOB M UX 3 HauveHwUe.

Jlunuabl. buosiornueckne MmeMOpaHbI

Bnonormuyeckmnme mMemMOpPaHbI. OnpepenedHne, cTpoe
XMMMYyeckas CTpPpyKTypa. FmaopodobHLE B3aunmop
NNMNOCOMBI. MemMb6paHHBE 6enkKwun. Ocob6eHHOCTMHN CT

KaHaNalC MC bH.

O0OMeH BemecTB u Hepruu. buosnepreruka

O6MeH BewecHBPCHOBRAEERMBAMUEJEATENbHOCTMU XMUB bIX
anccummMmnanauyumsa. MpoOMEXYTOUYHBIW obmMeH Beuecrt
Buonormuyueckoe OKMCneHNe K a K O COHHOEBPH i MBE X M
opraHmsmMmax. A3 pO6GHGBIN n aHas3pPoOObHLIN TunN 9 H
npepgcrTtaB/ieHNSd 0 epMeHTax 6bunonormyeckKkoro
CBoboagHOE OKWCNEeHMWEe MU OKWUCNEeHMNne, CoOnNpsaXeH.l
OKMncmwmA@r o pocdoopumuaumpoBaHMa B KneTke.
BuoJjornyecku akTuBHbIE BeliecTBa

(OpP MO H bI. XapaktTepucTtuka BaXHellLwnx npeagcrTa
npeagcrtaBieHNne 0 npupopae n ponwu BUTaMMUH
rmnepBUT aMMUHO3 bl. MpWYWYMHBNT 8B 0 3BHUMTKAHVOVBHEOHBN A B [
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HomMeHKknaTtypa W KnaccumdpumukKkaumsa BUTAaAMMUHOB. Xa
XMpopacTBOPUMBIX BUTAaMMUWUHOB.

Yraesoabl. O0MeH yriieBo0B

Obwasa xapakTepucTwnmkKka yYyrneBopfoB U UX XapakrT
Monmncaxapagsndpuikaymns, XMUMMyYeckas CTPYKTY
npepgcrtasuTenn. Bunonormnmuyeckas ponb yr neso,
nepBMYHOro 6GMOCMHTE3a yrnesopnoB B npoue-cce
6-bocpaTt (AMXOTOMMYECKYUTAM , 1 KNaXN OCTOOOMIMHYOELCEKHUMAE B
NMUPOBUHOTNIpPaAagHON KUCAOTbI. Unkn Kpebca, ero
rmMKOr eHonuns.

HyK.]IeI/IHOB])Ie KHCJI0THBI

HykneuwHOBbBE—- BEMCOIIOaOMONEKY NAPHLE, NNHEeWHBblIe ,

MepBUYUYHasnA CTPYyKOW payemwn uiiklp.H BTopuuHasa

M3 oreomMmeTpmMUYHOCTb KOMNJ/E€MEHT a p-HCbYXN ernpacpi,n pcatTienk
MepBUYUYHasdA CTPYKTYypa PHK. OTnnuwunas oT OHK.

cCTpykTtTypa PHK. MUMUKPUMA NpPpoOCTRPa&RBDC FqERdHIHeEHIT bIC
pun6os3uMbBI. PYHKUMUM HYKNEUHOBBLX KWUCNOT. MoH4A
cBoOMncTBaA.

4. KOMl‘leTeHIII/II/I, (l)OpMI/IpyeMLIe B pe3yJbTaTre 0CBOCHHUA TUCHUIIIMHBI.
f cnocobB6HOCTHWD mcnonb3oBarThb OCHOBHEBbIe 3akKko

B npodgacKkmom geaTeBpHocTu (OMNK
T cnocobHOCTH®b NPUMEHATb OCHOBHbBLE ecTecTBErt
pas3sBMUTMA XUMMUUYEeCKOWMW HaykKunu npwu aHanumse 0o
5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pesynbTaTte OCBOeHMoAxkelR U CLUMUNNAMUHB CTYyAEeHT
L dzOIs !
T cTpoeHwM

€ U CBOMCTBA OCHOBHDBLX XWUMMUYECKMUX I
T ocob6eHHO

e

A

TU CTPYKTYPb U PYHKULUOHMUPOBAHMNSA
HOCWUTeen XWN3HMU,;
1T Mmonekyn Hble OCHOBBL 6MOCMHTE3a NPUPOLHBDbIX
T npuHyumnbel perynamgmwy obmMeHa Belwec
1T B3ammMocBA3b O6MeHa coegMWHEHWUW pas3/TUWYUYHBX ¥
Zd3d Is!
T cmctTemaTmnmsumpoBaTb M ob6bobwatTb 3HaAaHWUA, N0\
9 dzZOH J Is!
f coBpeMeHHbBMU nNpepgcTaBleHMAMN O XUMUYECKMUN)
M ABNEHWW N UX perynauummu,;
6. O61as TPYyA10eMKOCTh AUCIHUIIIHHBI:
43 ayece M Biddy aca) .
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOYHaa3I agagarcfaymeam. )

T SO

BbicokomosiekyasipHbIe cOeJUHEHHS

1. MecTo tucuMIJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/ibHOH NPOrpaMMbl
OncumnnumnHua «BbcocgoegumEee@yumaAaPHBEROANT B 6as
«AvcuyumnnmHuel (Moagynum)» Kak ob6sa3aTenbHasa agucu
2. Ie14 0OCBOEHHUSA JUCUUILIMHBI:
T 3HakKoMCTBO CTyhLeHTOB c OCHOBamM#u HayKWu
NPakKTUWUYECKNUMN NPUNOXEHNAMMU.
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3. KpaTrkoe conepxxanue Q1M CUUNITIHHbBI
BBeieHne B XUMHIO BHICOKOMOJIEKYJISAPHBIX CO€THHEHHUI
McTopua pas3BUTMUA HaAaYUYHbX nNnpepcrtTaBNneHUN O M

BMC B XI X BexKe. Bknapg poOCCUUCKUX YUYeHbIX B p
{Mdzetso dz" § fsdvisdvw. [tdzjCzdabipgss sEMNigony fofsedz) €
MoHOMEDp, nonnmep, onnromenp. MakpomMonekyna,
uenwu, cTeneHsb nonumnmepusaynmn. CBAaA3b Me XAy
nonunmepa, cneyuwnpuka MOHATMUA «MONeKynapHasd
NOoOmMBPHbBLM BelWwWecTBAaAM. HomeHKknaTtTypa NONMMEPOLE
MonekynapHasa Macca nonnmmepos K aKk cpepHsdas
MONeKYy/n nonmmepos. CpepHeuyncneHHas, cpepHer
Macca. Me T oA bA oMropnee K ey /NieAHOVH bl X Macc. FfrmgppoA
MaKpoMO/leKyn B pacTBOpax. YpaBHeHUE HbOTOHSA
BA3KOCTb pacTBOPOB nNONMMEpPOB. MeToAab WM3Mep
npmBefgeHHasd n XapakTeCBmcTbM Y e a8 B a®l T eBOM3CKTMCHTELC
MONEKY/NAPHOMN MaccotMu n o MavyeBOUKHYyKHaY p a BM e K 0 8 1 e
MeToOq. onpepeneHuns CpefHEBSA3KOCTHOM MONnekKky
XapakTepucrtmnmyeckounmw BA3IKOCTNU OT KDpHrpams ap aXaT
K aKkK Mepa OLeHKMN «KayecTBa»™apgaOBBeE@pP UT&AMP ¢
MHTerpanbHbEe N AundphepeHyumnanbHbBEe KpuUuBbIE pac
nonummepos. Me T o A bl ONp-RAECEeBOHO MPDAERPEAAPAO
Ocw® MeTOfa T eNbNpPpOHWKAaAWWEN xXxpomaTorpadumm.
3KCcCnN-metTto oOonNpepjerseHAsT CM®B/OF KY /JpAEHI@efgenneHNnqa.
{ OMmlse ster o' MECtsBBdz] CdzVtcdz = Mtsj H J dzd dzd 2
OcobeHHOCTM pacTBOpeHMUNHA BelwecrTs C BblICOKOI
pacTBOpPOB nonmmepos. OnpepeneHune KOHLEeHTDp
npeagcrtTaB/leHNa KOHUeHTpauuMuum nNoOnNMMEepPOB. Mpwns
nonaummepoB, YCAOBMUA UX ob6pas3oBaHWNSA. OTKNOHEHF
n x MPUYUHBLUHAMAPINT K U € Kpunrtepwuwn pacTBOpM
TepMOoOagMWHAaAMMYECKON paBHOBeECHOCTM! pacTBOpOB
nonmmepos C pa3/ITMY4HON TUWOBKOCTbLI Lenwun. OHT
bakTOpoOB Ha 3 HaKkK n BeNnemmmsH.y BvwaHmemmwmer Pt
pacTBOpeHNMN 3nacTtomeposB, CTeKnoob6pasHDLIX n
TeMnepaTtypb Ha pacTBOPMUMOCTHGHDb nonummepoes. ¢
pacTBOpUTENb ANA aMOP@PHBIX MU KPUCTaldNSNHIEILC KX
ovarpamMmMamu HMW3KOMONEKY/TAPHBbBIX BelwecrTB. Cn
Bnumaunwue Ha pacTBOpPUMOCTHDb XMUMMUYeckKkom npwu
TepMognHamMumyeckoe «Ka4yecTBO» pacTtTBOpuUTENH
MONEeKYynapHOIW MaccCHiu n&/pwmeermal,1n cH e®am®.u n Ha
XMUMMUUYEeCKNX cBA3eW Ha ero pacTBOPUMOCTHb. Or
PaBHoOBecCcHas CTeneHb HabyxaHus n MeTOoOAbl €c¢
pacTBOpOB nonmmepos, ero 3aBUIGINMDOC KD HLOEHT
MpumMeHeHMNE 3aKOHa BaHT Frodpda. BTopoi B U |
Pnsmyeckume COCTOAHWMA NONUMMEpPOB. Pasnunuume n
AMO p OH bl e " KpuncrtannumyeckKkmune nNoTNMEDPbI. Bnwuai
nonuvave pHa MUX CNOCOOGHOCTbL K oO6pas3oBaHWI amMo
Tpwu dPnsmueckmnx (penakcaumnmoHHBX) CoOCTOAHMUSA
nepexoppos: TeMnepaTy)a M cTeempepanyppa) TTe

TeplvlowlexaqueCKme K PWBUbLE.
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onummepa Ha ercsaco@eoéeacB pa3nNnuMuHbXx Gas3o0B
agMonexKkynapHaa CTpyKTypa aMOpPp@HBLX nNnonummepoc
ccnepoBaHMa CTPYKTYpPpb nNonmMepoBe i PROAORE®
O3MOXHOCTMW ANA NBYUESBPOBCTPPHEWPHPODBAHHOE
CTpykTypa BOJIOKOH M NNEeHOK NO/TMMEPOB, MNOHAT
CHuHTE3 1 XUMHYECKHe NnpeBpalecHusi BLICOKOMOJICKYJISIPHBIX coemmeﬂm”l
1 sdzd 3j edL Oydw d Mfsddd)edL OydY
Monnmepunsauusa, OCHOBHDbLIE XapaKMepouwaepmeas, pERA
nmMmepusauunun. Bnnaunwne hbakTOpoOB, ynyu4uwa oL
OCOB6HOCTbL MOHOMEeEpPpOB. TepMogMHaAMMUKA NONUME
eonNHEeHWNN, HanpsaXeHHblX LMWKJMTOB 7 MHOT OY Nne
AV un M SHTPONMUM npoyecca B ocyuwecTBNEH.I
MnepaTypb Ha BO3MOXHOCTHb ocyuwecTB/IeHMNSA
HOMEpPOB. MpepenbHbEe TemnepaTypbo npoBejeH
mMpoagabl. Llen Hasao mu vceTpywnseaHwvasaT,a AN XN 0O CHOBHDbIE O
Mepusauyumnsa, crtajgumn pas3BuTNA npouyueeca.
KanbHOM nonumepwunsauywmagmn KKMHEHTMK a W HIVBLDY
Mepusauyumu. Bannmaunwune KOHULEeHTpammme p s alL
3ywoweroca npum peakuumum nonummepa. OcobBeHE
NNHeWHONW uyuenun nonummepa. Mepepavya uyuenwn
HATMUE 0 peakuum TenomMepumsauuu. HeBo3 MO
neAMoB Npu pagumkanbHOW nNnonmmMepmsayuw.so@apa 3
0 ROB/A0 B a » , «XBOCT K XBOCTY ». ATakKTwnyyec:t
ANKanbHOW nonmmMmepunsauyuumu. BnmaHnune npumece
ccy NnonNumMelp aoc 6 pBidmun alHiean v -pRARENW K T/BOHDIJHOAONU
aBHeHNWe cocTaBa cononumepa (ypaBHeHWUe Mai
obpa3oBaHMWM cTaTMCTMYeEeCKNUX cCcoONnoMMepoB p
e BUAbL B 3aBMCMMOOMBpPpaO T NPpUPDAGSbLNPMEBHAEM
aTMWOHHAZda nonumepwusauwnsa. KatTanusaTtopb U CO
CHOBHLBbLIe cTtTagunwu npouyecca. MoHAaTMKME 0] “XUMNBb
NONMMEPOB. -KOAHWIWANHHBA MOHHaAaS-H MONMNMEDP HFEIMIX.
KaTanums3aTopoB. CnHTes <cTepeoperynsapHHEXT TRO N
Ctepeopery magmseauniwI@kTnyeckme nNoinmMepbl.
1 sdzd S sdzH § dzlmOyd w

d4lstelz C A4t i3j tets @ . [ d WBted3Oydsdzdzr § Mots2Mlsea O (ts
wdLrdud mMSda Mmistsw dzd W -

YPOBHWU CTPYKTYPHOW opraHumusauyumm nonmmepos: X
KOHQPoOpMauwmA uenwu, HagMoOneKynapHas CTPYKTY
MO UHIEEXY) L enemn. KoHoopmMayuumum MakKpoOMOTeKy”n. n
MakKpomMonekyn. [ayccoBbl KNy oKwu MaKpoMOneky
BelwecTB. AMODPpP oH blE , Kpncrtannmyeckwue, Kpucrtal
n

H

n

B

o

T O TOO0O0ONO0 Y OT OM®MTIOADD
O T O o
4o =S s =

OXDPWKZT AIJOOIITIIAZT—WOOI

Peakuma nonumKoOHpgeHCcCaUUM, ee OCHOBHbBEe o0cobet
CtTpoeHVe ep@BHOM CNOCOOGHDBIX BCTynaTtThb B pe
PYyYHKLULMOHANbLHOCTGHGb MOHOMEDpPORB n n x cnocobHOC
nNoTNMEDPbI. KnHeTunmka NONUKOHAEeHCaUuWUU. PaBHOB
roma retTepononunmkoHpagecaumnsa.YpResmemmeo skaadmes el
npoBefgeHNA /NMWHENHONW nNONMKOHAEeHCauum B Macec
rpaHunuye pas3pgena das. OcobeHHOCTM MONWUKOH,
nonNuMKOHAeHcauma. Ctapguum npoTekKkaHuUusa peakyuwunwu.
mdB3dud M di tgjoQo ddizdd’ fiftds dzd d3j tets o

XMmMnmyeckKkune peakxkuyunmu, He npuBOgAWME K WNU3IMEHEH
nonmmepaHasnor MyHLE npeBpauweHmus n BHYTpI
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OcobeHHOCTM npoTeKkaHUA peaxkuyuumn nonummepaHal
NOKAaAmMGBHOKPYXeHUA r1rpynn B uvuenwu, M3 MeHEeHNsa p
npoTeKaHUSA npouyecca. OtTnunune nonmnmmepaHdan
COOTBETCTBYILWUX PYHKLMOHANDbHbIX rpynn B
BHYyTpumMonekKkynapHbe nNE@REKPENPEBAXBIMM., XIPMIB O A
cTeneHn nonummepusayunmu. Peakuunn pgecTtpyKkuumum v
gecTpyKuuma nopg BANMAHMEeM Tenna, cBeTa, Mexat
npoueccos, cnocobb 3aWUNTbLlIpPUT POPMOBAHKMMA N[ €
nonuMmMmeposB WU uu3jgenunum U3 HUX. XmmMmyeckasa T U
nonuvmmepos Peakxuumn aumpgonunwsa, amMumHonwmsa, T 7J
M UX PONb B MNONYyYEeHUUN MNOJTNKOH/KEHC aaKmDH/HIbITXE
gecrTpykKkuunsa, MeXaHW3IM peakuuih OKMUCNeHUSA non
AHTMNOKCULAHT bI. Peakuwuasa cwumsBaHMUA NMOoOTNMEPHBbI
TeMnepaTypb, TepmMopeaKTWBHbBE W TepmMonnaBKMUeE
Hamno6oJs1ee BaskHbIe CHHTETHUYECKHE U NMPpUPOAHBLIC MOJIUMEPDBI
TexHONoOrmyeckKkoe oopmMneHwune CMHTe3a nonum
MPpOMbIWIEHHbBX nNonummepoB. OCHOBHbBE TeEeXHWUYECKYV
M3Ipenumm M3 HUX: MNNEHOK, BOJNOKOH, PpPe3MWHNMERNDN:
cBohcTBAa, 3HayvyeHume. HaTypanbHbBW Kayudyyk, Ler
4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:
f cnocobB6HOCTHB mcnonb3oBAaThb MOMYYeHHBble
byHOLaMeHTaNnbHBX pas/mje1ofee cCXCWMHKA NMbpHYLI A); e3 uaenHa
1T BnapgeHwne HaBblKamMmu XMNMMUYEeCKOT O 3Kcnepum

M aHaNUTUUYECKNMMU MeToOohgaMu nNoNnNyvyeHwNsd 7 b
peakuwuni2);( ONK

BnajgeHmne cucrtemMon dpyHJamMeHTadkbHbBIX XUMUUYE
Bhnagememe gamMm ©O6Ges3onacHOro ob6bpaweHua Cc XUl
MX PGU3IMNYeckKkKmMx UM XUmmMpyvyeckux cBoucTtB (MK

S. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA

B pesynbTaTte OCBOEeHMoAXRel U C LUMUMNNUHB CTYyaAEeHT
L dzO s ¢

1 BaXHelwune OCoObOeHHOCTWM CBOVWCHBHIBABLCORDDMAA

= =4

MX OT CBOWCTB HUIKOMONEKYNAPHBX CO€AUWHEH.]

f mMpuHUMNBL CMUHTE3a NONMMEpPOB,;

f OCHOBHbBE O6MN0AaCTW NPUMEHEHWNUS NONUMEpPORB,;

2 dzi Is!

1T apanTumuposBartThb 3HaAaHWA, HaKkKomnneHHble npwu Nz
coegUuHEHNS», K pPpeweHNI KbDXHK BeTHpIXPeT a8 ad
LEeATeNnNbHOCTHbIH;

1 caMOCTOSATEeNbHO pa6oTarTthb c yyeobHOMN n c
BLICOKOMONEKYNAPHbBX CcCOeaAWuHEeHWIN,;

9 dizOH J Is
f TeopeTMmyecKMMMUW OCHOBAMMU COBPEMEHHOU XUMMUI
1 HaBblkaMMW CUHTEe3a BbLCOKOMONEKYNAPHBX coepnl
6. O0mast TpyA0eMKOCTb JMCIHIIJIMHbI:
5 3ayeTHbXx eaumHuny (180 ywacos)
7. ®opMa KOHTPOJIA:
MpoMeXyToOUYHagIIaeerw aUn ascem. )
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XuMHu4YecKass TEXHOJI0THus

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpamMMbl
OncumnnnmHa «XMmMmyeckKkas baxBey@Or NAPC T B X O
«QncumnnumHbel (Mopaynu)» Kak o6a3aTenbHas agucuy
2. leab ocBOEHUs AUCHUILIMHBI:
T ymMmeHme npumMeHATb @yHAaMeHTAaNbHbBE 3akKoHbl
NPOMbBLIWLTIEHHOrIO nNpouM3BOACTBA HeoOpraHMUYecCKMU:
3. Kpartkoe cogep:xaHue JUCUMIIIMHbBI
Teopernueckne 0CHOBbI XMMHY€CKOI TE€XHOJIOTHH
4" o) jor j tjmktemr "dd3du Mitsets fsdL otsHMise O.
Knaccudpunkauyma cbipba AN1A XUMUYECKOTrNo NPOoOUN3BI(
npowLeccbl NoATr OTOBKMWN CEOMBSB OECTXBWMNUYRLCEOM§ H U

ncTupaHwue, rpasurtaymasa, bnoTtauywnsa, Tennosble
MaTepunanbHbIi U TennoBol 6anaHCb XWMUUYECKOT O
| sBtse j dedz § d Gjlsjtotsc j deder | ftesyd Mipr . o C st
Isj ndesdzts & d Y Jefipyd MMmtse

OCHOBHBIE 3aKOHOMETPEHXOHCOT/IMO T X BN K0T O npouecc
XMMUYEeCKUX peakuumih. CKopoCcTb WU ABUXYyWAS CMWJ
npoueccos. OCHOBHBIE 3AaKOHOMEPHOCTMW 7 nap

NnonyyYyeHWROoOBMeTRAAIBHOBECBE HB/IOXWMIELKX OM nNpouyec
FroMOTr eHHbIX W TeTepor eHHbX Npoueccos.
sOOddsduiMc¢d) fwosyjmmr d oSkt o -dddud
FoOMOT eHHBIN " reTepor eHHbl KaTanwums. Katanwm
CKoOpoOCTb aMa ABWMMKY WK aTanMTMYeCcCKUX nNnpouyeccoB.
Cnocobb NnonNnyyYeHus KaTanmsaTtTopoB. PeakTopbl [
Texnosorus NMPOU3BOJACTBA HCOPraHNMIECCKUX BEUIECTB

ltesdLotsHmMlsoats Mjtedets? CdMmzslsr . [ BYde Mjtodete s
CBbcTBa CepHOW KMUCANOTH W ob6BnacTwm ee nNnpume
CEPHUCTOrNO -xABAYEePMIBMN KOCHOBbL M ONTWUMAaNbHEBLIE
TexHONOrMyeckmne CXeMbl MOANYyYE€HUSA CEPHOWN KMWNCI
ltesdLotsHMlsots d3ddzj cOdzt dgr = Mtsdzj 2 d kHtsB ] dzd 2

Knacxwdwa MUHepanbHBLX ypob6bpeHuim. CbipbeBble
conem wnu ypobpeHwunin. TexXxXHONOrmMsa nNONyyeHUsa Ml
bPoCcCPOpPHBIX MU KanNnWMWHBIX yagobpeHWN, ero o06OT auwe

[t OdzdL Oydvw BOdzsBIsAasHdZ = d BJLBISAtsHAZ » ftets(d

MOHWME O ManNnoOTXOAHOW MU 6e€e30TXOAHOW TexHONOT

O6bwnme NPUHLUNOB MW CXeMb OpraHmsayumum cuUcTem O
4. KOMl’leTeHHHI/I, (l)OpMI/IpyeMble B pe€3yJjibTaTC 0CBOCHUSA AUCHUIIJIMHDI

f cnocob6HOCTHWD Mmcnonb3oBAaTHb PreoT/INY Y4eeCHKHMbXE

byHpamMeHTanbHbLX pas3genoB XUMUKM Npu -I)eweH.

BnageHmne cmcrtemon dGyHAaaMeHTadl,bHbIX XUMUUYEC

BnageHne MetTogamMum 6Ge3o0nacHOro ob6bpauweHwunsa

bnsmueckunmx wunBamummIH)eCKK X cC

5. Ilnanupyemble pe3yJibTaThl 00y4eHM st

B pesaynbTaTte OCBOeHMoAxkelR U CLUMNNAMUHB CTYyAEeHT

L dzO s

f nNnpumHyuywmnbl MCcCNONb3OBaAaHMA TeopeTMYEeCKWUX OCH

B TEeXHONOrnmMyeckunx npouyueccax nNpeBpatues msa

OCHOBHbBIE TEeEXHMUYECKNE U KOHCTPYKTWUBHDBE 0OC I

cnocobb pauMOHaANbHOINIO WUCNONb3O0BAaAHMSA CbIpPb

pecypcosB;

T
T

T
T
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f cnocob6Gbl MHTEHCUTIIXRUMOT KWMNKIDX W cneymnanet

b dsjIs!

f aHanuvampomMaTemMaTMUuyecKUe MOAENUM XUMUYECKOTV

f oueHumBaTb CcOCTaB WU CBOWCTBA MNPOMEXYTOUYH
pa3paboTKM HOBbLX TEXHONOIMYECKUX nNpoueccC
MCNONb3O0OBaAaHMUE;

f aHanua3umpoBaTb M oObGoOCapavienpb DEXHOAOLHHBIEC

o ZOH j Is!

f mMeTopgonoruei peanunsayunu 06 Wun X HayuH blX
ANCUMWNAWUH Ha KOHKPEeTHbLIX nNnpumMepax nNpous3BO,
f HaBblKkKaMmMu NMPUMEHEHMNSA 3aKOHOB -X@&XMHMM/ OB U YneC

npegcos;
1T ocHoBaMW pacyeToB MaTepumanbHBX W Teninosbl)
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:
43 a y ek W Blddy aac
7. ®opMa KOHTPOJIA:
MpoMe Xy TOUYHa#f3 K3y a@marva () n. s

be3omacHOCTD KH3HEAESATEIbHOCTH

1. MecTo aucumMIiuHbI (MOaYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOH IPOrpaMMbl
OncumnnmHa «be3onacHOCTb XuU3HepgeAaATEeNbHOC

«OQncumnnumHube (Moaynu)» Kak ®b6a3aTenbHas agucuy
2. Ileab ocBOEHUST IMCHUIJIMHBI:

T dopmMupoBaHMe npodeccurnmoHaNnbHOWN PKOYW bIT o/ H WM abde
rOTOBHOCTb M CNOCOBGBHOCTbBL JNMYHOCTWU UCNONDb
npnobpeTeHHYIO COBOKYMNHOCTHDb 3HaAaHWUM, y Mme
6eszonacHOCTM B c hepe npocdgeccunMoHanNbHOMN
M LEeHHOCTHBbBIX, Onppme HK @I MMbIX BONPOCHL 6e300n:
B KayecTBe npuopurterTa.

3. KpaTkoe coaepskanue QuCHUNIHHBI
OcHOBBI 3aKO0HOAATEJIbCTBA IO 0e30macHOCTH KU3HEACATCIBbHOCTH

MPpMUYMHB NpPpoABAEHNMWA oONacHOCTMWN. UenoBeKk Kak v
XN3HBHABHOCTMU. KoHuyuenumsa HaumoHanbHONW 6Ge3o0r
Poccuimckon odepgpepauynu, OCHOBHbBE MNONOXEHMUNSH .
akTax.

Opranuzanust pa6oT no 6e30NaCHOCTH KU3HeeSATeIbHOCTH
CncrtemMa ynpaBneHwunsd EXAup Popeumowmax , Pepamas

npeanpunaTtmnax n B opraHmsaymuasax. MnWHucTepcT
Py HKUNMU, ob6sa3aHHOCTM®N, npasa n OTBEeTCTBEH
bes3onacHOCTW. KpnancHoe ynpaBAROGEKBA 4YPLETB
ynpaBneHusa B uYpe3BeMmanema PCGHCaumaAaARTeMa I p:
CYyWwWHOCTH®Gb CTPYKTYDPpbI, 3ajgauwmn n PYyHKULUMU. Opr
KOHTpPpONA COCTOAHMUSA OKpyXatuwe cCpeajbl, npo
besonmK HO@EYAa. FfocypapcTtBeHHasH+d 3KONOr nyecck
OKpyXatwue cpeajbl, LeKnapupoBaHMUe npomMblwae
kKcnepTtmsa ycnosumn TpyAaa, atTTecTtayumnma pabouyl

CYWHOCTb, KPPpWMEBRMKAaAapPppPpEmegypPb NpoBefeHUNS .

op, KOHTpPOAbLb M OTBETCTBEHHOCTHDb. AyaonTt
dKkonormnmyeckunm aypurt M S3KONnNormyeckKkasa cepTud
o6bbekKTOB Ha cooTBeTCTBME Tpeobampammam MNoxapHaH
pa6oTt no OT, MX CTUMYyNnNuUupPpOBAaAHMUE. Bnpaobe KOHTPpPC

M ceptudukaums ycnoewbMeEppgaHasCanatapaoop
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MeTponormyeckoe obecnevyeHUe. PervmcTtpaywuwaes
Knaccudpnkauyunas Hecu4yacTHBbIX cnydyaes. OcobeHHC
pa3nNnuWyHbIX BWAOB. MoaroToBKa WU NOBbLWEHNUE KBE
MTP 3a cob6ntwapeHMe HOPMATUBHBLIX YCNOBUNA ©N 6
cobnHopgee HOpPpMaAaTUBHbLIX BO3AeWCTBWUW NPOUW3IBOACTB
nMo oOXpaHe Tpypa, ponb nNpodcow3oB.

Yes0Bek U TexHocpepa

RHjdsdWdsoOoydwy d eotsLHj2Mmlsadj dzO yjdzse j SO d
Knaccudpunkauyuma HeraTuMWBHLX @Gaexapoenmepeagskaab,i
GnonormyecekKue, ncuxompPnUsImMonor myeckKkue, MOHSA
CTpyKfTp@PymwOyuUnNoOHaAbHbE CcCUCTeMb BoOoCOnpuaTtTuma u I
M3MEHEeHUM bakToOpoOB cpeabl ob6butTaHwns4a. EoTect
Herart H bl X BO3ageuWcTBUNR. XumMmuyeckKkue Her art |
Knacc MKauywus BpPpepnHblX BewecTBs no BUugam,
BO3 e TBMUA n TOKCMYHOCTMN. KomMmnnekcHO® il
onyc Mble KOHL@&HTBpealecur BB p &¥HTbA HOB/1eHUEe 40
pegHbX BewecTB NPU NUX KOMOMHMPOBAHHOM pfe
podeccumoHanNnbHbe WU 3KONOrmMyeckum obycnosnet
peagHbX BewecrTB. He r a T vBBEHUDEeC TBBO 3HAAE McCpTeBaMye OBOPUE
CTOUYUHMUKMN nocTynneHwuns BpPepnHblX BewecTBs B
0
n
e
f

So0ogw

- ==X =

pongCKYIO, 6GbITOBYIO. Bnonormyueckunme HeraTwmuBH
pychbl), MaKpoOpr aHMW3 Mbl (pacTeHWsa omMnYxaran
raTUBHbBLIX (PaKTOPOB U UX MUCTOUYHWUKOB.

dzso dz' § fHteddzyddyr L Oh dIsr Yd dzso J €O d Mmtej HT
OCsstecse ftedesHdSets, Odzlstetsf SGJ dgdzsets d Isj - dzt
OCHOBHbBIE NpPUHLWUNbB 3 awWNT bl. MoHATME O TKBOAIXI €
3awmMTb. 3awmTta OT XUMUYECKUX HeraTUBHDLBX @dalt
AHTPONOTNTE@HHBIX WU TEeEXHOTFTEeHHBX O0OTXO0p[O0B. Knacc
yTmnumsauyumm ©U 3aXOpPOHEHMHA OTXO0A[OB. C6bop wu c
MaTepHBRA pecypchbl. Me T o 4 bl nepepaboTkKkmu 7 p
SHepreTmMyeckKkmMx BO3IJEeUWCTBUN U PU3IUYEeCKUX NON
IIcnxodusnonornyeckne U IProHOMeTpHIECKHE OCHOBBI 0€30I1aCHOCTH

SE I W 77X W 3O WX

Mcuxumueckmne npouecchbl: namMarTb, BHMMAaAaHMUE, B
HaTpoeHMNe, BONSA, MOTuUBAaALMKA. Mcuxumueckmne
ncmxonormyeckKkume ”U coumMmoOnNoOormyeckKkume TwunNnb NG
BPEeMEHHEble, nepmoagmyeckKkmne. Upe3smMepHEBbIE dhopm
ankoronas, HAaPKOMMOBECE@MKBLIXM CPencTaBsB H a 6es
nNcCMXOoONormyeckunme MNPUYUHB OWMOBOK UM co3pgaHMAa
ncuMxonor nun Mpodeccunmorpamma. MHXeHepHasa n
ycnosBusa TpypoBOW pedaTenboapw.nakKnaodpavogmwalLd |
bes3onacHOCTW. QproHoMunK a K aK Hayka 0 np
LeAaATeNnNbHOCTMU, COOTBETCTBMUM TpyAaa bunsmonor
yenoseka, obecnevyeHne 3dpheKTMBHON p aeblOBLE,K ar
Cncrtewma “  — uyveayuOMBHEAKC p e g a” . AHTponomMeTpuyecck
HepreTmnyeckKkasa, bnomexaHumyeckas n ncuxodgwus
MaLWunH bl OpraHunmszauyuma pabouyero MecrTa.

3amuTa B Ype3BbIYAHHBIX CUTYALMAX

Upe3BblyahmHbe caempakauyusa Kwpes3BblYyaliHbX cCuT
nNpuMpPpoOAHBLIE, BOEHHOT O BpPpeMeHMu. MoHaATwUKE )
Knaccumdmkayumsa onacHbLX O06bekKkTOB. da3bl passB
NPOrHO3IMWpPOBAHMUS " npeaynpexageHmus U [BEBIBhIY
Knaccumdpmnkauyums BUAOB MNOXapoB U UX O0OCO6GBEHHO
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B3pblBYaTblXx BewecrTBsB. PagnaumoHHBE aBapuun, 7
paguMauMOHHOW oONMacHOCTMW., ABapuumu Ha XuUMMUYeCK
OnNacHQCTHWO,B H ble XN MMUYECKMU onacH®BEe 0O6bekKThl.
XM MNUYECKM OonacHblX o6bbekTax. XnMmMmuyeckmnim K O
HacefneHWA B UYUpe3BblYHaWMHBIX CcUTyauusax. Opr aHwu
cnocobb 3aWmnT b, 3 aWmMX HEHE aCOOQWRKE LW WA ., MporT
YKPbBITH®NSA. OpraHunszauunas aBakyaumm n 3 30H Y
MEOMWULUWHCKON 3 awWwmnrTbl. CpeagcTtBa MUHAMBUAYANbHO
Cnocobb ob6becneyeHMA NCUXONOT MYeCRIONT pyecn ad/MbM|
cumTyauuun. Buagb asKcTpemManbHBX cutyauyumuni. Tep
npaBuna noBefgeHNA n obecnevyeHwund NNYHOMN
3KcCTpeManbHYW cutyauyumnio. Mcmxonormyeckasa yc
CnacaTtenpaboTb npwu Upe3BblYamHbIX cmtTyaumsax.
cnacaTenbHbX W APYTUWUX HEOT/NOXHbBLX paborT. Ci
pPpa3NMUYHBIX BUAAX 4Ype3BbYaAaWMHBLIX CcCUTyauuim.

4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:
cnoco®wo@TtnonNnb30BaTb MNpMUeMbl NepBOW MNOMOL
ype3BbYHaMHBX - YPnutyauyuumnm ( OK

5. llnanupyemble pe3yJbTaThl 00yUeHUsI

B pe3synbtTaTte OCBOEHMHOAKREIX U C LUNTNUHB CTYy[LEeHT
L dzOIs

1 npuHUuMNb 6e3onacHOCTMN XW3HepeATEeNnNbeHOoOCTU |

]

f npaBoBblE, -FOPNBAVT@ABKDE 7 OpraHmsalnnoHH bl
XN3HepeAaTenbHOCTN, cpepcTBa, MeTOAb NOBb

Zdzd Is!

1 mageHTudpumuyumpoBaTb OCHOBHbLE ONMacHOCTMW cpeagqt

T BbBOMpPpATH MeTOAabl 3awnT bl oT oneepecTEBIO ¢

npodpeccuMoHaAanNnbHOW pfedATeNbHOCTWU,;
1T BboHOMpPpaAaTb cnocob6b oOb6ecneyeHUA KOMMPOPTHSLHBX )
9 dzZOH J Is!
1 HaBblKamwu obecneyeHUNsn 6e3onacHoOCTW XN 3 HE

6bITOBbLIX YC/NTOBMAX WU B Ypes3BbYaMWMHBX cuTyadl
f HaBbKaMu ORBRBBRAaMNMBAMWOBPCKONW NOMOLWM.

6. O01mast TpPyA0eMKOCTb JUCHUIIJIMHBI:

2 3a4YyeTHbBE72o0wadca).

7. ®opMa KOHTPOJIA:

MpomMmeXxyToOuyHaasI agarcfauuveam. )

MareMaTnka

1. MecTro aucuMiiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
OdvcuuvnnnHa «MaTnetma B UM KG@a»3 OBY @4 4YacThb 6 noK

(Mogynu) » Kak o6as3aTtl®nbHaga gucuyuunnmuHa bl. b.
2. llenn ocBOCHMS IMCHUIIIHHBI:

1 bopmMumpoBaHme y CTYLEHTOB OCHOBHBX nNnpeAagcT
MaTeMaTun4yecKoro obpas3oBaHWSA, 3 HaHMN o]
MaTemMaTuM4yecKOro aHanumsa MU OCHOB JNUWUHeWHON

1 oBnapeHne 6as30BbLIMM NpPpUHUMNAMU U NpUuemMamu
mncuyumcneHuna, BblpaboTKkKa HaBbKOB peweHunda np.
3. Kparkoe coaep:kanue THCHUIIAHBI

JJ1eMeHTBI JINHEHHOH aJIredopsnl

Onepauymummadtapmyamn. Onpepgenutenn. PaHr MaTp.l

ypaBHEeHMUSA. MccnepoBaHne cunucrtemMm MRewmwelmmBx Cy
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NUHEeWHBIX Yy pmaBioaybuoi o® paT HO @ MeywKapTapwedmed .0 pPo 4 H bl e
HEeOAHOPOAHbBE CULT EBHIE HIWIH.€ N H bl X

BexTopHas aaredpa

PaBeHCTBO HanpaB/l€eHHbBIX OTpPpe3KOB. MoHATMKME
OTHOWeEeHNE OTPEe3KOB. YMHOXeHMWEe BeKTOpa Ha Y
3aBMUCUMOCTbL BEeKTOpPOB. [ eoMeTpMWyeCcnkcn i CKMOBLOCPIL,
BekKTopa. YcnoBwWusa NNHEMNHON 3aBUCUMOCTMU BEKTDO
KommniexkcHbie yncsia

OnpepeneHwne KoMnnekKCcHOT O ynonewua s/Paaneye L Pa |
KOMMNDNEKCHbBMW YMmcanamu.

DYHKIUHN U CIOCOOBI 3aJaHMI

OnpepeneHune PYHKUuaA, M. T AAH/amwuHaramel e kK or padunuyeck

MorpewHoOoCTM! BHMUuBOOBRARAI. nNnocnegoBaTenNnbHOCTHDb
nocnepgoBaTenbHOCTWN. BTopoi 3amMeyaTenbHb
3amMmeyaTenbHbn nNnpepen. beckoHeyHOMWMEJSIbBIE N 6e
AnddepeHnuanbHoe HCHUCTIEHIE

MpomMsBoOgHAA QYyHKLUM. Tabnuuya npCeeWIVERD[PHIBIX CX.
MeXaHMWyecKIWPnDNESBEEMH O A . He n p elpesogsHPO@CTMBH A O P & K DK A
Mponms3BogHaAHA CNOXHOI n obpaTtTHOM dAyc KLV .B a i
PYHKULUMKA C NoMOWbIK NpoumMsIBOgHOW. AcCcuUuMOTOTHL qQy
HHTerpajbHoe HCYHCICHUE

MepBOOGBpPasHas Y HKUNSA. CBoncrTtBa nepBoob6p
MHTer panos. HeonpepeneHHBLR MHTer pakhrb o TGNHpae |
NenhnbHUya. OCHOBHbBIE MeTOAbl MWHTEr pupoBaHUA. V
MHTerpuposaHwue MppaumnMoHanNnbHBbLIX BblpaxXeHudit.
BblpaXeHWuim. Hecob6CcTBEeEHHBIN MUHTer pan. MprnmMeHeH

o6bbevpmBMeHleHnNe MHTerpasnoB ANA HaxoOoXheHWUA 0
@OyHKIHMH MHOTHX NepeMEeHHBIX

MoHAaTMKE PYHKUNMN HeCKOoONnNbKMWUX nepemmMeHHBbX. I p
nepemMeHHLBbIX. Mpepen GYyHKUMUU B TOYKE. Henpep
YacTHBE mipea 1 3 B DI AH bIN avdpdpepeHuynan. NnH

OvddpepeHUuUnMpoBaHME CMOXHBX WU HeABHbBX GQYyHKLULWTV
UacTHbe npounmsBOAHbE WU aAundpchepeHymanb BbICLWNX
nepemMeHHGBbX.

4. KOMl’leTeHHHI/I, Q)OpanyeMble B pe3yjabTaTe 0OCBOCHUS AUCHUIIJIMHBI:
f cnocobBHOCTHb Mmcnonb3oBAaTHb OCHOBHGBbIE 3akKko
B npodgeccunoHanbHomW3d)gedarenbHocTun ( ONK
5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pesynbTaTtTe OCBOeHMoAxkelR U CLUMUNNAMUHB CTYyAeHT
L dzO s
1T onpepenedHwunsa, TEeKo pReMbe H D AXDMadY U3 O0CHOBH
MaTeMaTUKWN,;
TEoOpEeMHX¥X0e CTBEHHBIE OCHOBbL MaTeMaTWyiecKIMUX
OCHOBHbBIE MaTeMaTuMuyecKkune PYHKLULUMU WU UX CBOI
BblUMC/INTENbHBE MU oOonNepauLuUuOHHbBE MeToOoAb 06p:
MeTOoOAb AuMdhepeHLPANbHOTIQO MCHMHUTEEHMUSA,;
MeTOAbl U WUHCTPYMEHTSbB NUMWHEeWHON anreobpb,;
B4 s
CTporo dopmMynupoBaTb YTBepXAeHMWUA WU [JOKas.|
onpepenaTtTb anNnropuTMbl U nNnpaBuaa ANS BbNOII
aHanMmsuMpoBaTb KOHEUYUHbLIN pes3ynbTaTB;u 3 dpdeck:

E JE T N R
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9 dzOH J Is!

1 MaTeMaTNUYeCKUM annapaTtom n MNPUMEHATHLb e
(OLEeEHOYHbIX) BbYUCNEHUN,;

f cnocob6HOCTbLIW nNpepgcTaBNATb YyncnoBble f[aHH

rpapmkoB M pguarpamm, TNOoOKas3bBakwWMX OCHOBH.I

YyMEHMWEM CaHI® CITO/ABIE0IBAaTbCA CNPpaBOYHbBMNU MarT

HaBblkaMMW nNpakTMyecKOro Mcnonb3oBaHMA 6as

6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:

173 a4y e T H bl X(612ygamcHaiBy) .

7. ®opMa KOHTPOJIA:

MpoMexXxyToyHassagarcfauyumeim3,4 ,cem3)ameHdb (1,

= =4

HNudpopmaruka

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
AvcuumnnannmHa «VNHPpopmMmaTuUkK a» BXOAMWUT B 6 a

(Moagynu) » Kak o6as3aTtldnbHasa gumcuyuumunnmuHa bl.
2. Ilesin ocBoeHMsI JUCUMIIIMHBI:

T BOCNUTAaHWEOBY WHJyqIpeMary n O HH O KYNnbTYypbl, (oo
npepcrtTaBneHNs o] ponmn 3T O HayKWu n 3 HaH
TEXHOMNOT M AX.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

HNudpopmanus, MHPOPMALMOHHBIEC TEXHOJIOTHH

3 E

(0]
b.

MoHATKME MUHPOpMaAUUMN. CBoncopmawmmHupop@éyaeam. nB
MHPoOpMaAaLUUWN. dopMbl nNpepcTaBAneHMa UM nepepgawvdl
MHhoOpMaLMOHHEBbIE TEXHONOT nun, 3T ansl n X pasBs

KOMNbITEPHOW TEXHUKMN.

Cnoco0bI npeacTaBjieHUs1 HHPOPMALMU

CncrtemMbl CUYUC/KoHmMP.0B Ktoige 7 gJeKxkoagupoBaHMUe
npepgcrtTaB/lieHNa 4yYyucen, CMMBOBG@EReRdGOpPRBRDIWDWIAXE BN I
nogoxoph B MoOgenNupoBaHWUKM cucTeM. Tunb UWHPOP M:
MHMPOPMAaLMOHHBIX MOAenemn.

XpaHeHnue u 00padorka uHpopmanumn

Apxunsaumuas. Bupgbel apxuBauunwu. MeToAab CcxaTwusa |
BblYUMC/ANTENbHOMW TEXHNKM (BT) . MokoneHnA c)
Knaccudunkauyuns COBpPEeMEeHHBbIX cpepacrTBs BT. Oc H
Mepucdepmnin HBICT BRC TP 0O U X XapakTepucTuku. 3ano

XapakKTepuncTUKMUN.
TexHnveckue cpeacrea peajau3anmun HH(l)OpMaIII/lOHHbIX mpoueccoB

dnemMeHT bl " CTPYKTypa OCHOBHOM namsTu KO
ycTpoihncTtBa. LLeHT panbHbl npoue Oadupi.e C KM&T 0 &
ApndmMeTmnmyeckmnme M nNormyeckume KoMaHAgb. B3aumo

TUNBLB apXWUTeEeKTYypb KOMMNObITEPOB.
IIporpammHoe o0ecnieuenune

O6300p nporpamMMHOT O obecnevyeHunsa. OnepaumnoHt
cncrtemMBbBegAmBagaitmac T emMa. Normueckasa u Gnswu
CNCTE€EMbl. daiinoBble onepauyunmu. MpunuknapHoOE npoec
nporpamMHOT O obecnevyeHUsa. MakerT bl npuknapgpH
npuUuKNagHbX nNporpamMm OOBIEX OpPMABHRBGRGB A 3 JTEK
cmctem ynpaBneHusa 6aszamMumu gaHHbLX (CYbA), rpé
nporpamMM OQPUCHOTN O Ha3Ha4vYeHU4d.
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Mopaean pelIcHUusA (l)yHKIII/IOHa.]ILHbIX H BBIYUC/IINTEJIbHBIX 3aJa4

OCHOBHEBbIE NOHATMNA. MoagenumpoBaHKRAaCK & KN KMEUTUNO
MoagennpoBaHMA. MaTemMaTnueckKkwmue Moagenwu. Mo
MHpopMaLMmoOHHGLBIE MO Aagenwu. Ha3HaueHMNe n B WA b

3Tanb KOMNObLKWTEPHOrNo MOpgenNnupoBaHMUA.
Komnbrorephubie ceTu. OCHOBBI 3a1IMTHI HHpOpMaUMU

Onpepga@re KOMNbHOTEpPHON ceTwu n OCHOBHEbIE Tpe:
Knaccudpnmkauyma ceTei. Mogenb B3aumMopgeucTBMUSA
Aopecaumsa B KOMNDbIKTEpPHbBX CceTsaX. BeszonacHoOC
CoobuwecTtBO «VNHK e mHemyOo nNkt@amwu = MHPoOpMaAUUMN |
obuweHMe.

MHdpopmMaumMoHHaAada cTpykTypa Poccuinckon depgepal
M ee cocTaBnsawwue. Yrpo3db 6e3o0nacHOCTW KNHCJ
BMAb 3awWwWmuwaemon wunHGPO pBM ammmpro.B olMp ocbooedbmibe CEB e .

W HbBIE npaBoOBbe akTb P®, perynunpyiwuwne npasBo
rocygapcTBeHHOMW’ T awWHbl. Cnctema oOopraHosB- 06
npaBoBas4 n yronosBHas OTBETCTBEHHOCTT&® @BT
HecCaHKLULMWOHMPOBAHHOIO BMewWaTenbcTBa B WHGOpPNW
AJIFOpI/ITMbI H aJropurTMmusanus

MoHAaTMeE anroputma. MpeapcTaBneHne anropuTtTmMa
PeKypCcCuUBHbBIE CTPYKTYPpPH®. OQppek TUBHOCTbL U nNpa
npPorpammMumpoBaHuSa. MawnmHb TbrwpUMHIra wn TJTlocTa.

AnroputTmMumyeckKkasa CJ/TOXHOCTbL 3ajgau.

SI3BIKH POrpaMMUPOBAHUSA

McTopuuyecknmim o0630pPp. KoHyuenuuwun TpajpuyuunoHHOT

MaccunBbl. Cnncekwn. Cterxmwe Oageppeagypb.pélporepm

Peanunsauyunsa A 3-BIp & € H TOMOPbOEBKar HHHOO € nporpammMmmposa

napannenbHBbIX npouLeccoB. JeknapaTunsHOeE

nporpamMmmmpoBaHunuga Ha anNnropumMitTMMUYeCcKOM HA3blke B
4. Komnerennuu, popmupyemsbie B pe3yJibTaTe 0CBOCHHUS AU CHHUIIIMHBI.

| cnocobHOCTHWB pewarThb cCcTaHpapTHLE 3ajgauwmn
C Mcnonb3OoOBaHMEM C OB P €KMOEMINMHYbHXVN K A H @0O B M &l 1 O]

C Yy4YyeTOM OCHOBHBLIX TpeboBaHUN wu-A)popmMaumnMmoOH.I
T cnoevOG6GTH K MOMUCKY n nepBUMYHON -TeGpabGertk
MHMpopmauwy (ONMK
1 cnocobHOCTHWb nonyyartThb n obpabaTtbBaThb pe
NOMOLUWbLIKW COBPEMEHHBX KOMNWTEPHBX TEXHOIMOI
f BnageHune HaBbKaMuW nNpepsjcC/TEABAITEHM 9B NOUY S €K P
m npesdeHnw™wayunnm (NK

5. Ilnanupyemble pe3yJibTaThbl 00y4eHM st
B pe3synbTaTe OCBOEHMHOAmKeIR M C UUN/TUHB CTYyAEeHT
L dzOls
f OCHOBHBIE cBeaeHuns 0 ONCKPEeTHBbIX CTPYKTY
KOMNObKT epax,;
i OCHOBHDbIE anropmrmeHHBXOBKEX O 08B peuweHNA M
T oAouWH M3 HA3bBIKOB NporpamMMmmpoBaHmMAa,
T CTPYKTYpPY noOoOKa/lbHbBX W T no6anbHbBX KOMNDbIWTE
Edzj Is :
i nNnpMMEHATDb MaTeMaTnyeckKmme MeTO /bl npun P
NMOBbLWEHHOMW CNMOXHOCT WU;
P a 6oTaThb B KBaa4dTeecC/TAB €en €ernpocsiobH3ao/l b H O T O KOMNDODbIWT e
Mcnonb3oBaTb BHeWHMWE HOCUTEeNU UHPoOpMaUUM
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1 cos3paBarThb pe3epBHbBIE KOMNMMUWU apxuBbl AaHHDBbX
CMCTEeMb nNporpamMmMuUpoBAaHMSH an s peweHnd n
nprpamMmMHbBMM cpepgcTBaMumu obuwero Has3HadveHMUA

9 dzOH j Is!

T ~MeTopgawmwn NOoOCTpPOEHMNSA MaTeMaTNyYeCKOMN MO A
copgepxXxaTtTenbHOW MHTepnpeTaumum NOMYYeHHBX |

f mMeTopgamMm noumcka UM oO6GMeHa wWHGOpMauunmen B T

ceTax;
f TeMwecKMUMM U nNpoOrpamMMHBIMMU cpepgcTBaAaMMU 3 a
KOMNbITEPHBIMNU CcUCTemMaMnU, BKAKYAsA NpuemMbl

6. O0mas Tpy10eMKOCTh AUCUUIJIMHBI:

3 3ayeTHbe eagunHunybo (108 yacoB) .
7. ®opma KOHTPOJIA:
MpoMexXyToOYHags ®Iareew aU:r acem. )

duszuka

1. MecTo nucuMminHbl (MOYJis1) B CTPYKTYpe 00pa30oBaTeIbHON MPOrpaMMbl

AvcuumnnmnmHa «dPumamkKka» BXoagUT B 6Gas3oBYyl 4Yyac:
o6a3atTenbHaa AwcuyumnnumHa bl. b.

2. Ileatn ocBoeHM S JUCHHUILIMHBI:

i nonyuyeHwue cCTyaoeHTamMu [PCCTHEOBB/OENHOWIV/A I @ 10 LAWK H A T
CTpPpOEeHUNUwU MaTepuwu n dPnsmuyeckux nNpUHLMDNA:
ecTecTBEHHOHAYYHOW KapTWUHB MUpa

i bopmMmpoBaHwMe y CTYALEHTOB COBpeMeHHOT OO
pa3sBUTNUE HAYYHOT O MbUWNEHRXHMUYRPTKION e KIPE T |
3. Kpartkoe cogep:xaHue TUCHUILIHHBI

MexaHuka

sddzj BOIsd < O

MpegomMeT MU MeTOAb MeXaHWKMU. KpaTkuin mcrtopunuye
Pagmyex Top MaTepuanbHOW TOUKMU. KnHemaTtunuecck
TOYKMWN. T p ae kK TbOHpOUMA  TvoauTKenp.m aBe Kk T o p nepemmMelleHMU
KpnBonmHelnHOe OgBUXEeHUEe. TaHreHyuumanbHOe U HO
r 203 € © d30Isj ed Odz! dzs?2 Ly d. I MmMjd3dcdzsy ISW G
MepBblil 3aKoH HblOT OHa. MoHAaTMKE 0] cunne. Ma
He3aBuUClM@GaOBWMAL CWI. TpeTuin 3aKOH HbOTOHaAa.

n MeXaHMWUYecCKMNIMN MNPUHLMKN OTHOCUTENbHOCTMW.
nocTynaTtTenbHOTNIoO ABUXeHUSd MaTepumanbHOW TOMYK
MHepUUUN CUCTEMBI.

Cdzgj ecdwvw d ttOBBISO

OCH®EBH NOHATMUSA 06 oSHeprwuwu MeXaHMW4yYecKkKOoIm cunc
YcnoBune noTeHUManbHOCTMUWN Bonyybo BIoHI @K mmen/. € .0 X bMa Hy
npeBpawWeHnNda 3aHepr unun.

[ dzOBd S O otcON Olsj dz' desets Hoady jdedWw Iso jtoHBEtS Isj
BTopoin 3akKkoH Hb lombdHHWa o/ nKpauwaTtT el er o aHan
MaTepumanbHOIMU TOYKM n TBepaporo Tena. OcHoOB
LBUXEeHNA. 3aKOH COXpaHeHMUHA MO ME.H TN PHOGCAKIBOHNR ¢
3 ek T. KnHeTunuyeckasd 3 HeprTada BBHpealaikxLliedo ot an |
TBEepAaoro Ttena

g4 i ydodzr dzOw Isj tstedw wlsdesmdlsj dzv desfmisd
Mpeobpas3oBaHna JlopeHLUa. OpoHOBpPEMEHHOCTb CO
Ten B pas3HblX cmcrtemax. PenatTuBunmcrcKum 3 ack
MMNYy.NnbcC
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stsdzj B OdEd o tsdzdzr

OCHOBHbBIE NOHATWA W onNpepeneHNn. Koneb6aHwuns4a
MaSATHMUK) . QHepruma kKonebnwwerocsa Tena. OCcHO
Koneb6aHMWI. MaTemMaTunuyeckumum mn Guanvyeckmm wmasar
3ayxawwmne KonebGaHUA4. BblHYy XA eHHble KonebaHUSN.
BONH B ynpyronmn cpepge. BonHoBOEe ypaBHeHMWUE.
B O/ HBbI. MNOTHOCTbL NOTOKa 3Heprumnu. BekTop YMO

Mougexkyasipaasi GU3MKa U OCHOBBI TEPMOJIMHAMUKHU
[ Mdesor Isjtedd3sHd dzOBd € d
OC H OB bl TepMOAMUHAMUKMN. TepMOg-KHHARMUNEEKKNAN |
mccnepgoBaHMsa AaBNeHUN npupopabl. TepMoOgUHAMMUYE
Pab6orT rasa. MepBbii 3akKoH ( Hau4a/no )T ernespPoVEONIKNI
BewecrTBa. M3oxopuyeckunim npouyecc. M3obapuue
npouyecchbl. KpyrosoWhn npouyecc. Unkn KapHO. BT
TennorTa. PaBeHcTBO (HepaBeHCTBO) Knaysayca
Mn. PU3INYEeCKUN CMbICAT IHTPONUMN
B dgj fdzjdy doylgtsm ¢ 52 Isj stedd cOL 59
e. OcHOBMIKOTM , § AABHBX VNG a3 08B . TemMnepa
nMo cTeneHAM cBOOGOAbL MONEKY Nbl. BHY TP
dzd § dzE BL Wish Y del desmis dztsc s dzO Is[Witgl j drdjwWdz] iz
LoaZCO BB ssBOII MY UNEdp stiz@nt tcj H J dzJ
AeneHnWe MONeKyn nNoOo CKOPOCTSAM. 3akKkoH
BHewWwWHeM CUMNOBOM none. PacnpEpemHeeian e 4 1L
ONKHOBEHWUNW N cpefHAd gnvsanesBoaGoge@PeROE O PO
ﬂﬂOﬂpOBOAHOCTb..BHyTpEHHee TpeHwMne
tejHjdzjdd] St1WWdydjdsO o dzzlstcj dzdzj 6 5 Istej dzd W
YpaBHeHmePaBaHb Cc a . BnaXHOoOXMHW CBFHDRLY Haa.T alkesaipe .
HecMauyunBaHMe. KanvmnnapHoboe aBneHua. dopmyna
3J’leKTpI/I‘ICCTBO U MAarHeTu3sm

[Mdzsoder j LOCEdE d ROwOCkjtedmisdSd « dzj Slsted yj f

— -0 W U0 W W
oC@FE PG
OgFg+—0Th @HO
T HI T D®OO

H
m
B
H
)
C
a
0
T
e
)

MoTeHUMaAaNbHOCTbL 3NeKTpPpUUYecKOro nonsga. QNekKT|
B 3nNeKTpMyeckKkKomM none. OQHepr us cumcrtemb 3ap
Teopemva glhaycgumae neKTPUKOB. BekxkToplosAaApK3IpamMec
AvnanekTpunmyecskasd npoHMWLaAaeMOCTHb. CerHeTosn

3NeKTPUMUYECKOro nonsa.
[ Odzd Isdzts § ff sdzj

Mar HMTHOB BakKegy e . QHepr uaA n Mams nBHOVWAT H O
BelwecTdBee. K TpoMar HNTHas4 MHAOYKLMWA. OC H OB bl
dnNeKTpoMar HUTHOrN o nonagqa. QneKkTpomMar HUTHbBIE KO
Onruka

FreomeTprnuyueckg&aeTarRDBKIa.TreomMmeTpuuyeckoBepxmmiak
OnTunyeckunmelr mpunbapw. onNnTu BooikHasB ag WMamenpaba p € H L
cBerTa. OAvdppaBgaavopernnaTBuMme cBeTa C BewecrtTBO
®du3nKa AaTOMOB U ATOMHBIX SIBJICHUM

MMKpoOMEPOBHTIENBL pas3Bunpgaa MUKPeOMWHHbLE npejgcrT
Mopaagkunu PusImyeckKkux BeNUWUYUH B PU3INKE MUKPOMU

bopmyna MoasvkKa. OQHeprma w“ wuumMnynbc GPOTOHOB.
UacTunub WKOPONyKK-FOAPaBoOW. AVmamwa mae Bpownna.

9N1EeKTPOHOB. BonHoBOW nNnakertT. CooOTHOWeHMWE He
OB HO3NEeKTPOHHBLIN aToOM. ATOMHbBIE cCcNeuwnwmHpean x adelp
cneaxag omMOmBETbL Pe3bpgpeppraatomaboPpépeomdmppanu
atTomMa BoOpJgopopga. YpaBHeHNe WpeagunHrepa Ana a

52



OQHepreTmnyeckKkmui cnekTp. METOa TOVB CNTEVK UT EDCOKHIHELI € P @8

bepyMwmpaka -IinHBWr3edi Ha. BO3OHbL n e p MM OHBI. H
MUKpouydipmuyun CllaymeraT pMUUYHBE U AaHTUCUMMETPUUYLE
3anonHeHwune 31 EeKTPpPOHHDLbLIX ob6bonovyex. Mepunopagnuy
B3amumopgenmcTBMUA 31€eKTPOHOB B MH 0 FIoosk/ae K TBIeoKHTHOL
Mogenb aTtoMa. Mp acBMaroH MXTyHHbOEa . N eZ0NEEXKOTEIBIO B T aaJT O HV
B3amumopgenmncTtTBuMe B aTomMax. MynbTunnetTHOCTbL 3
MpaBwunna oTb6opa. CnNOHTaHHDBE Bme MEEHIHY XOR 1 3H HH bl € a
BO306OYXAeHHblX COCTOAHMNAX. MHNMBHABWBHOEME T € |
cCnekKTpandbHbLX TepMOB UM CNEeKTPbl MHOTIO3/N1eKTpO
aToOMOB e /104 H blX MeTannos. Cxewma YyPOBHEIWN

PeHTreHoBcKkuNnue cnekKkTRpbl. XapakKTepuUCTUYUYHOCTHDb

3a K OH MAR Gime T HBLNR XapakTep PeHTTr eHOBCKMUX cn
XnmMmmyeckKas CBA3b. MoHHBLIE pagunycbl. FeTepon
ApnabaTtTumyueckoe npumnoénumxeHwue. PaspgpeneHwue a |

KonebaTtTenbHOE M papaLemereHaore.N b Bole CneKkTpt
KonebaB@AHRADE IbHLE CNnexKTQpHhl AlBpyaxBaUT/oav H D XT 6 oM
MONeKYynapHbBX cnekTpKmH g dHpan. H ulmpne gPmpracHoKLOM a LU 1 A .
ABYXAaTOMHbBIX MOJEKYI. MHOroaToORKNMA. MEOo@eY A B
cnexkTp MHOT Oa&aTOMH bIX MOneKy”n. KoMOUMHALNOHHC
KBaHTOBbLE ABJ/eHMUSA.
4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIMHBI:
| cnocobHOCTHWB mcnonb3oBAaTHhb OCHOBHGBbIE 3akKko
B nNnpaddeoHanbHOW pges8renbHocTtTun (ONK
1 CnoCcCoOBGHOCTbL MNPWUMEHATbL OCHOBHbLBE ecTecTBeEI
pa3IBUTNUA XUMUUYECKON Hayku npu a&Hanumse no.
5. Ilnanupyemble pe3yJbTaTbl 00yUeHUs!
B pesynbTaTte OCBOEeHMoAXRel U CLUMUMNNUHB CTYyaEeHT
L dzO s ¢

1 byHOLamMeHTanbHbLBIE pamMBX/Aalb UKYOM3NMIONEKY AP
MOCHOMB&PMOgMHaAMMWMBMIETTTBO WU MarHeTwns3M, onT.l
ATOMHBIX ;9BJ/TeHUNR

Zd3d Is!

1 mcnonb3oBAaTHhb TeopeTunyeckKkmne 3HaHwuA no d
XUMUUXE CBKRCNEPUMEHTORB, nNPpMUMEHATHb 3HaHN4

obwenpodgeccmnmMoHanNnbHbLIX AUWCUUNAWUH U pPpelwWeHUSH
9 dzOH | Is!
1 HaBblkaMW PU3IMNYECKUX uMccnepoBaHUM.

6. O01ast TPYy10eMKOCTh JUCIHUNJIMHBI:

173 a4y e T HblX 6l24ygancHaiby) . (

7. @opmMa KOHTPOJIA:

MpoMeXyTOoOYHaa3I adgaerecfaAymeam. ), 3K3amMeHb (2,

KBanroBas xumus

1. MecTo tucuMnJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/JbHOH NPOrpaMMbl
OAvcuumnnmnHa «KpBamxToBmBT K UMaIEBY 4YyacTb 067
(Moagynu) » Kak obmmBHaa eBib.HR.91 Ga.nmc yu
2. Ie14 0OCBOEHHUSA JUCUUILIMHBI:
f oO3HaKoOM/eHMEe CTYyAeHTOB C OoO6OWMMM NpPpUHUMKNDATI
1T oBnNnapgpeHme TeopeTunuyYecKUNMMN ocHoOBawmwu MeTon.cC
MO) , NPpPMUMEHEHNE I3TUX 3HAaHUN Npun pragawm |

53



3. Kparkoe coaep:kanue TUCHUIIIAHBI

MpeamerT KBaHTOBONW XumMuun. MaTemMaTunmuyecKknm
WpepunHrepa aona4a MONekKkyn. AaponabaTtTnyeckoe np.t
3Heprunn. AnpepHaa AguHaMuKa WU e wemMel®. Kdmeid:
ypaBHeHMUNe WpeaunHrepa. OLHO3NEeKTPOHHOE

MHOT O3/ EeKTPOHHOW BONHOBOW GYHKUMUW B BUuJEe pa
basuncy. CnunH. MpuHumn Taynwn. JeTepmMnmuHaHT C
Xap FHoux . Moaxopng MO JIKAO. Ba3sncHboe Habopbl. (
Koppenauyuunnu. MeTtToa QGYHKUMOHAanNna MNAOTHOCTMWU (L

pacyeTa.
4. Komnerennuu, popmupyemsblie B pe3yJjibTaTe 0CBOCHUS AN CUMIIIMHDI:
1 CNOCOBHOCTHWb Mcnonb3 0B aHTUBA Mmoe/pypyeer MHHbEEC K
byHpamMeHTanbHbLX pas3genosB XUMUKM npu -IeweH.:
1 BnageHume cuctTemMolhn @GyHAAMEHT a3hbHbBIX XUMUUYE I
5. Ilnanupyemble pe3yJbTaTbl 00yUeHUs!
B pe3synbTaTte OCBOEHHAKelT U CULUNNUHB CTYyaAeHT
L dzOls !

f ocEB KBAaHTOBOMW XWUMMUWU: 3aKOHBL WU NONMOXEHMWUS
ATOMHBIM WU MONEKYNAPHBLM cucTtTemMam,

1 Hambonee BaxXHbE noagxopAab U NPpMOGNMNXEHMNSA,
onNMcCaHMA XMMMUYECKUX CUCTEM Ha MUKPOCKONMN:

1 HamboneecTppaaCHIEPH HbIle NPUOBAUNXEHHBIE pacuyeTHSb
TeopeTunMyecKkoro M3y4dyeHUnsd CTpPpOEeHMUuHA n CB (
B3aMmMogencTBUN U nNpeBpaweHunimn;

f coBpemMeHHbBIe nNpepgcTaB/ieHNAa O Npupopge Xumwu
B XWUMUMN;

f Hawnmb6ogan baHKbTe HanpaBNneHMUH mccnepgoBaHMWI
XNMUWNM;

Zd3j Is! :

f opumueHTUMpoOBATbLCHA B OCHOBHBX NPUOBANMXEHMNUSAX
XUMUMN, a TakKXe uMepapXUUYecKOW cpepe COBPE
CXewm,;

T noHuMmmMarThb MaTe@m@apma/elLXMMNn KBaHTOBOIW Teop
B COBpPEeMEeHHONW TeopeTumuyeckKkoOonm nurtepaTtype,;

9 dzOH | Is!

i NMOHATMWUMHBbLIM annapaTtom KBaHTOBOI Teopwuwn
B o6nacTtuMm KBaAaHTOBOW XUMUMN.
6. O01mast TPyA0eMKOCTb JUCHUIIMHBI:
7 3a4yeTHbX eaguHuny (252 4yvwacosB) .
7. @opma KOHTPOJIS:
MpoMeXyTOoOUYHaglI RIAaREH alu acem. )

Konyongnast xumus

1. MecTro aucuMiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl
OAncuumnnunHua «Konmoxwmwmasa BX OMBSOB Y 4YacTb 6.
(Mmoagynu) » Kak ob6bsaaabBrnbHBA gucuyumnnunH
2. Ileab ocBOEHUST AMCHUIJIMHBI:
f oBnNnapeHuMe TeopeTMWUYEeCKMMM OCHOBAaAaMuW <COBPp
ee mMetTogammu, MOHMMaAaHMWEM 3aKOHOMEeEpPHOCT
B AMWCNEPCHOM COCTOSHMUWMU MU NOBEPXHOCTHDBIX 41

em
en
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3. Kparkoe coaep:kanue TUCHUIIIAHBI

BBenenue

OCHOBHbIE NOHATUA KONMNOUAHOW XUMUN, 06 bekKT bl
M KONNOWAHBIE CUCTEMBI, KonnoumpgHoe (puncnepcH
onpepeneHne AUCNEPCHOCTUMOBRPXHOETATHLG C TKH UIB NP,
yacrTuy anmcnepcHoOMm das3 bl. Ponb MOBEPXHOCTH b
B AMncnepcHb X cmcrtemax. B3aummMocBA3b KONnnowv
ancuyumnnoumHamum, ¢ PU3INKOIN, 6MONO0Tr N e iH a nrpeaos/rIoer HY
M o06BbBEeKTb (HaAaHOCUCTEMBI, MUWKpPO3IMYNbCMUMU, 61Ot

KONNOMWAHONW XuUuMMmemn.

HOBerHOCTHLIe ABJICHUSA

U jtodBsHd dzZOBdC O ftso jton detsfylsdz" 7 W o dzj dad 2

foBepXHOCTbL pas3pgena @das. CBoboagHaa nNnoBepXxH

mnoeasa WU 3HepreTmyeckasa TPaKTOBKMWU. MeToOofg

OBEepPXHOCTHOTO cnosd (F'né6bc) . MoHATMKE o]

OBEpPXHOCTMU. O6obweHHOe ypaBHeHUWUE nNnepBOT OO

OBepxXHOCTWN @maweHe/HmePai3o.BedXHOCTHOTIO HaTSHAXE
CoO6CTBEHHBM nNnapoM B 3aBUCUMOCT MU oT TewM

eHAeneeBy.
Of d dzozw tedz" § W o dzj ded W
anmnndapHoe LaB/ieHUe. 3akKOoOH Nannaca. 3asB|
OBEpPXHOCTIWM . XWMBMAKOH TOMCOHAa. KannnnapHas |
eperoHka BewecrTBaAa. 3aBMCMMOCTbL pacTBOpPpUMO
acTunuy (3 a®oHB aluywGuéacia@y N1 X a) . PaBHOBecCHasd do
no &Kooy nb pa ) . CMmavaemBamHneyr os/Kpa 3akKkoH HOH
SHepreTumMyeckKkmnim BblBOSADbLI) . CooTHOWeEeHMUE M e X
MayunBaHUM. KanmnnapHoe nogHAaTMKE XU AKOCT.I
OCTOAHHAA XupgkocTtu. WN3IOGBMpaTenbHOEe CHMaemeadH
BepablX Ten (NnnodMunbHBLBX n nNnoaooobHBLBX) . Mo

cnosue) .
s jtorndesMylsdze § WodzjdedWw d B mOdzdud MSdJ Mots2 Ml

S PXPhovooauurYr<K 4oL XMZO0O33330

aspyuweHune 7 M3MeNnNb4yeHUe (AncCnNep FXUPVOMBYAEHCUKEN
pouecc o06pa3osBmEHMGIC THIO.B oTne onpoea T pu pchunTC a, y
acnpocTpaHeHNUda TpewuH. OQdhdhpek T PebuHpgepa:
nepcTBME CHUXEHWUSA MNOBEPXHOCTHOW 3Heprum T
bdhekTa: nnNacTuM@PUUUPOBAaKNPERNKOCBIM3 HUK 6@ aBeH ¢
mcneprumpoBaHwue. TepMoaguMHaMMmyeckKkmne ycnoswus
MMMUYecKOm npupoab TBepAbX Ten 7 XNagKocT
nekTpoKanunnanapHbn 3ddexT.

HiMfsteB ydw dz0 ftso jtemndzsMmisd t©OLHJ &ZzO W OL

Apcowpsdbukak CcaMONpPOM3IBONbHOE KOHUEHTpPpUPOBAHM
CHMXaLWU X MeXda3HOeE HaTsdaXeHUe. OTHOCWUT e
AaKTUBHOCTbL» (3aBUCUMOCTHDb 0T nNpwWupo A-8K TKVOBHH LAE
MeTanimnbol.

TepMOoagnHaMUKa apoyrecy unun. YpaBHeHMUE apcopb6
MOBEPXHOCTHOT O HaTsdaXeHWNns+4 0T KOHUeHTpauyuum
foBepXHOCTHaAaH AaKTUBHOCT Db, ee M3 MeHeHMUe
TepmMogumHaMmyeckoe O60OCHO-BlaoKNne. npPpadpmar. @&
OAnHamMnmueckmnim xapakTep afpcopbLUMOHHOTNO paBHOB
-ras. YpaBHeHUNUEe JIaHT MKOp a, ero cBA3b C ypast
CtpoeHune MOHOCANOERB pacTBOpPWMBIX MAB. 4B
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B NOBEPXHOCTOPMEKTIDENS MONEKYN B paspexeH

YpaBHeHNe cocToAaHMA MoHocnoa I[1TAB. PacueT pa
[foBEepPXHOCTHEBbIE NMAeHKMN HepacTBOpPMWMBIX MAB; n
M3 MepeHUSA. M3oTepMb ABYXMEPHOT OBeEpXBOEH MA .P &
HecMewnBawWMXxca XumpkocTtenw. Apgcopbébuma TMAB n3
MpaBnMno ypaBHMUBaHMWA nonspHocTeinn PebuuHnpgepa.

Cdzy Cstestf s jterndesMmisde § wWodzjdzgdw o HdMY jtemde =
ABoOoVWHONWN o9nekTpumuyeckum cnoin (OA3G)Mo aAMpiiawmun k12

H

paBHOBeCMWEe NOBepxXHOCTM pas3gena a3 ¢ y4yerTo
43C (Teopwuwu FreMemmemwy a, Wrtleypw a lpawma) . V
B 3aBUMCUMOCTMU oT paccTodAHMNSA oT MOBEPXHOC
MOBEPTXeHIO,C B/IMAHME KOHULEHTpauumm u 3apsapga UOF
ABNEHNSH: anekTpodgopes, 3nNeKTpoocmMOC, nmorT ¢
FrenpbMr-omemyax oBCKOT O. OQNeKTPOKMUHETMNYECK NN n
MeToAab onpejennernmMeTROKOPOIOMTIEHLNADNaA.
Koasnouansie (1ucnepcHbie) CHCTEMBI
[ dBWssd § MdMhilsj B
OAncneprayumnoHHEBIE MeTOoaJabl NOMTYyYeHnsH auncnepcH
asaposonen) . Ponb MAB B npouyecax NONy4YeHMNn
ancneprunpoBaHmMs C pnmoe idp XTHBOECPTAHLOXA  TIEH/e. Ncno
PebunHpgepa 4N 4 YMEHDbILWEHMUSH pab6orT bl ancnepru
nNoNy4yYeHMUWdI [AUCNEepPCHBbIX cmcrTem. O6paszoBaHMuUe
MOAMWHAaAaMMK a roMOr eHHOT O n € T € P O4raecHTHMoLr
a3z oBbIXx -Mepeo@aaax( TeEbpmsimepmd obcaPaborTa
bl e i HOBOW das3 bl. O6pasoBaHMUe yacTmn
annunsaynu n 3 pacTBOpOB, KOHAeHCcauum
MPpOBAHMUEAT PLA 3BV EPIWOEBN @EAC HBIX CUCTemax.
Pde” § o Hd MY jtemdz § MdMisg d3

dz
AVHaAaMMUKa obpaszoBaHuA NunoMuInbHBbBIX K
Y
n

—
D
©

OM3IBONbBHOT OO ancnepruvmpoBaHUWdyKuMHIK.|
oobpaszoBaHue B pacTBOpax I[TAB.paKpBamuwu

OCHOBHbBIE MeTOAbl onpepgeneHunsa KKM. IO M
M MUHMUMANIbHOTIO 3HaYeHWHA TMNOBEPXHOCTHOT O
B-Bo3agyx B romMonormyeckux papgax I[T1TAB. Ctpoc
pasnuvukewixeHTpaunmax I[T1TAB. TepmMoguMmHaMmkKka MuUuyen
ponb rmppodgo 6 HbIX B3auMmmMopgemncrtTBuUM, anarpammm
3aBumcmmocTtTb KKM; Touka Kpadrta. Conwbununmsaduyl
BewecTB B NpAaMbX Muuyuennax)

C@ezd Mdd d §Jdz

X220 47/0T X w3
>PXXSQY2 DO DT QO
T XEZOTH@H ST S
Z2®D®O=Z==E<K0O0
~So 300 3 -5

OMYy nbCuU. My nbratTtopbl, npumHumnoel BbiGopa I[AB
MYy nbcCcui Ponb rmagpod@Pu nbHONUNOMPUABHOT O 6 a.
MYy nbcCcMuil OMYNbCUWOHHBIE MNNEHKMW; MX CTpoOeHMUeE
3 M YC/MbO H H bl X njageHOoOK. O6bpauweHwne dhas B 3Mynbc
paspyuweHunasn IMynbcCcumn. Me H bl. CtpoeHune neH

MeHoobGpaszoBaTtenu, I PPEKTUBHOCTb VM¥MN GBOMAHHE
6banaHcoM ucnonb3yemMoexefKIABon BB HMA NeHOOODp
MAB. [TeHHbBIE NNEeHKMN, CTpoOoeHMUeE, PakKToOpb YyCTOHIW

b totsL tsdzq

Knaccudunukayma asapo3oseil no arperaTtTHOMYy <coOC
NMoONy4YeHMUSs " M3 MepeHLMUS pa3Me RBEF /1 SApOHIE® B 10 Y1 & G H
cCBOMWCTBA asapomnoOo/TePy 6ORMCOIRPCHBbBX) . QnexKkTpuruye
NPMUYMUHBT BO3HMUKHOBEHMUSNA 3apaga Ha MnNoOBepXxXHOC
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asapos3oneimn. Cnocobb M oO0cCcoO6GeHHOCTWN pas3ppaEHR
asapos3onen (nNnpumepesl).

YcTouuBOCTh AUCHEPCHBIX CUCTEM

4JHJd&] dzZlsOyd sdzdzOW EMists?2 ydoe sfls!
MonekyRmpIRIMNYECKMUE CBOMCTBA AncnepcHblX cwu

cmcrtemax. 3aKkoH OQANHWT enHa. CegvmMeHTaAaULMWOHH
KoHcTaHTa agttenmu vellm pdpepeHuummMmanbHada KpuBasa pac
MHTerpanbHasd Kpunsas, nocTpoeHue n x n 3 A a

CegpnmeHTaAYyKWPYB@ OHHOE paBHOBecCMUE.
bctcj GOIsdo dzOVW EkMmlsts2 ydo smis:
Teopua yctounwuymBocTu T nAlpbddpa 6 HTeeXp MO @Mediia MUTK @0 [

PacknumHunuBawwee paBieHMWe no fepdar mHy. Mo n ek
LaBNneHUSA. YuerT MOTeKYNsapHOIMW npupoabl KOHTE
M cdPepurnyeckmx yacTunuy. QnekKkTtTpocTaTouygawBaise H L

3aBMCMMOCTbL IHeprum B3IaummMopgemcTBMA YyacTuy [
OCHOBHBIE dakTOpHI, BNUAiwWMe Ha arperaTtuBHY
CTpykmwmexHoHunyeckunuih 6apbep (Teopumusa PebuHpepa
SsBOckzdY ydw Lisdzj 2 {1 dzj SIstesdzd s Odzqd

M@por Koarynauum,; 3aBMCUMOCTHDb KPpUTUMYecKOIMW

n 3apaga Koarynupytwuwer ol awq@awmad . ( MpHamuw o 1 3y J
B AeWCTBWUM 9NeKTPONMTOB Ha npouecc Koarynsal
3onei ( KOHHU@ESH T pa UHIOIHT pa/iM3 ay M OHHaAaHA kKoaryns
Wy neli@pagum u KpuntTkpmdba o8t negpacmuun A1¢0. Knunertwnu
6bicTpoun kKkoarynadaumm (CMONYXOBCKWUMN); OCHOBHBIE
(H. dyxc) .

{ Mdetso % of 3] U BdfY S~sRdzd € df

3aKOHOMEpPHOCTM FEVWMCETHNFIC H GIX O 6bcoygcHToe M nofhg A e
LaBNneHWsda. 3aKkoH Hb T oHaAa. BnmaHnwue KOHUEHTRPp:
Ha 3 aKOHOMEpHOCTMWU TeyeHnsH (3akKkoH QHWT elHa
cmcrtremMmax.HoBesnwer N pas3sBUTMUE TMNPOCTPAaAaHCTBEHH.I

MeXAy o9nemMeHTaMuU CTPYKTYPp. Mepnmogmueckmnme ¢
OnnMmcaHuMe [AUCNEePCHBX CUWCTeM Ha OCHOBEe peono
BunHr ama, UllBepoBmay muBcrRAaAA KpPp@aBas§a.

Konnonano-xumMu4eckne 0CHOBbI OXPAaHbI IPUPOABI
OxpaHa nEMepPOMW. OMNCTKN NPUPOAHBIX WU CTOUYHBbBIX
arperatTuMBHONW N ceAgUMMEeHTAUMWOHHOW ycToOoOWUYMBOC
K a K MeTopf, pas3 e nweHmpEo hancagpaunin;Ponb aapos
OKpyXawuweunm cpeapmgbl.
4. KOMl’leTeHHHI/I, Q)opanyeMble B pe3yJjibTaTC¢ 0CBOCHUSA AUCHUIIJIMHDI .
f cnocobBHOCTHb mcnonb3oBAaThb NMONYYeHHBble
byHpamMeHTanbHbLX pas3genosB Xumum npukK-I)eweH.:
1 BnajgeHne cucrtemMonmn dpyHJpamMeHTadhbHbBIX XUMUYE
5. Ilnanupyemble pe3yJibTaThl 00y4eHMsI
B pesynbTaTte OCBOeHMoAxkelR U CLUMNNAMUHB CTYypAeHT
L dzO s
1 MecToO WU pPoONb KONNOUWAHOW XMUMWUKU B LenNnocTH
APpYTruMMM HaykKkKamwu;
1 NMOoHMSAT, oOoNpepeneHMa, TEePMUHbB, UCNONb3YylKWNe
1 ocobble cBOMCTBA NoBepxXxHOCTeWw paszpgena ¢aas3,;
1 3aAaKOHOMepHOCTMN agpcopobumnwm MAB n BANAHUMN
ANCNEepPCHbBX CUCTeEM;

T nmnodmnbHble MU NMNOGPOOBHBIE AUMCNBPBMBRBEBMUETEM
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1 OCHOBGBI -XpME@AWMKSO®C KON MeXaHUKMWU,;
1 KONnNnoxwypMmmwyecKnNe OCHOBbB OXpPpaHb NpPpupoAabLI.
Zd3d Is:
1 NPMUMEHATbL OCHOBHbBE NONOXEHMA U NOHATUA K
1 Mcnonb30BaTb MNONYyYeHHbBE 3KCNepUMEHTA aANbHbI
M3 npakTuueckom paborTbl;
1 cmcrtTemMaTmnaIunmpoBaTb MNONYyYeHHbBE 3HaHUA U uUC
3ajady, BCTpeyawwmxca B npouecce yyebHON |,
BJAaA€Th:
1 OCHOBaMMW y4yeHMAa 06 ycTomuymBoOCTW p[fuUCNnepcCH
1 pacyeTHbBMMUW MeTOoOAaMWUW KONMYECTBEHHOTO ONMWC:
1 pagoM MeTO[OB MUCCnNnepoBaHMWAa AUCNEePCHBX C
noBepxXxHOCTAX pas3pjgena das.
6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:
6 3a4yeTHHX 1S MHHEAKLY B) .
7. ®opmMa KOHTPOJIA:
MpoMeXyTOUYHa#s3 K3y a(ee aicaeum 5 .

TeopernueckHne 0OCHOBbI HEOPTAHNYECKOH XUMHUHU

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

OAncumnnmHa «TeopeTumyecKMWMe OBCXHOOMBWIT HBe OOpa 3acHB
6noka bl «AuncuyumnaumHbe (MOOgYy M) » Kak ob6bas3artTer

2. lesb OCBOEHHSI M CHUIIJIMHDI:
T yrnyb6bneHme 3HaAaHWUW CTYH[EeHTOB NO OCHOBHBM |

3. KpaTkoe coaep:kanue Q1uCHUNIHHBI
MpuHLWIBLI 3N1eKTPOHHOT O CTpPpoOeHNS4H MONeKYnSA;f
Mepmnopgmnmueckasa cumcrtTemMa 3/TeMEHTOB.
XnmMmmyeckKas CBA3b. KoBanesBfasBe WUpUmpmaipread BBLOAE
MonekynapHbe opburtanwu, M303NEKTPOHHbLIE MONe
MO.Opb6uTtTanbHBE B3auMmMoagenmncTBUSA. BaneHTHOCTH®b
pacnpepgeneHmns BaneHTHOLW’ 9N €eKTPOHHDOMpP UMHONTAH
CoOXpaHeHWsa opbMTaAaNbHOWMW CUMMETPUN. KomMmnnexct
3NNeKTPOHHOT O CTpoeHNA Baes@AGyXpeBBbe DOGETPOBH
PeakuMoHHasa CNOCOBGBHOCTbL KJjacTeposB. KnacrTepH
M GAECTCB MONEKY/NSAPHDBX TEWETEEBW H(eam@aKalMmNN Y4 ec K a
KMUWHEeTunKkKa rasodgasHblX peakuumn. Knnetunmueckoe
MakcBenn [MepBoOeE Hauyano TepMOguXaMMUUEC K a
TepMOoOagMHAMUK A (prreapOIBCBHAGH &) MUY edDMBME O C "
TepMmMoaguHaMUKa. doTOXUMMUA. PaBHOBecCHOE coc
TepMOoagMHaAaMMUKaAa uUufeabHOrNo T asa. PaBHOBeCHOE
TepMOoOagMHAMUK A peanbHOT O rapaKkocOmpygrRmMmyPeAR
BOCCTAHOBWUTENDbHLIE peaBO@d@TaAaHOBDKTENHHABADLHC
OKMWCNWNTBEOJSCLCHTGAR HOB MU T Ee/IbHbIle nNonypeaxkuunn. Ouarp
MeToAb MCCNepoBaHMA HeoOpPpraHMUYecKUX CcOenUHEH
AMP, MBEPHUWUTHBE CBOWCTBQAN BRUIETK BN aWMBMIKID.

4. Komnerenuuu, popmupyembie B pe3yibTaTe OCBOCHHS JUCHUNIMHBI:
1 cnocobHOCTH®b mMcnonb3oBAaThLb MONYyYeHHEble

byHOaMeHTaNnbHBX pa3fgennoB XUMUKU Npu -IpeweH.]
1 BALEHNWE CcCUCTeMON dyHpaMeHTanI.HbIX XUMUYeC.I

5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH

B pesynbTaTte OCBOEeHMoAXRelR U C LUMUMNNUHB CTYyALEeHT

S OTTTT=R
SUREO I G RO
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L dzO s

f QyHAamMeHTaNnbHbLE OCHOBbL B3aWMMOCBSA3M CTpoe
M CBCTB HeopODBHMWEEHKMUM X C

f 4Y4eTKO nNpPOCNEXNBAXTOLHHOME PBBEEBE BAAMERE BWIEME
coegunuHEHNIN.

Zzd3d Is!

1 nporHosunmpoBaTb CBOWCTBaAa 3/1eMeHTa U ero
nNeMeHTa B nepumoagumuyeckonm cucteme . WN. Me |

1 onpepenaTsb BO3 MOCKMMTITBO MIB B ONVTybTHLO I O nporTe
npoueccos, B OCHOBEe KOTOPbLIX nexaT pas3nunuyil

1 noa6bunpatTb OoONTUMaAalbHBE YCNOBUA NpoBefeHNSd
9 dzOH j Is!
1 npodpeccmnmMoHanbHO NnPpoPUAMPOBAHHDBMMU 3HaHWA
ob6nacTrma HIEWEPC KON X U MU N .
6. O01mast TpPyA0eMKOCTb JUCHUIIJIMHBI:
3 3ayeTHbe egunHnuys (108 yacoB)
7. ®opmMa KOHTPOJIA:
MpoMeXxyToUyHagsIaeer aun acem. )

Pycckmii sI3bIK M KYJIbTYpa peun

1. MecTo nucuMminHbl (MOYJis1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl
Ovcuumn/PWHKETKHAN 83 blK M BKYMMTY pga OpaesuorB»y 0 4
«QncumnnaumHbe (Moagynu)» Kak o6as3aTenbHasa Agucuy
2. lenu ocBOeHMS TMCHUIIUHBI:
f noBblwWeHME pevyeBOW TPaMOTHOCTMU CTyaeHTOB (
3. Kpartkoe coaep:xaHue TUCHUILIHHBI
Kyabtypa peun. OcHOBHBIE IOHATHS Kypca

A3 bIK W peyusb. PYyHKULUMUN 493blKa. EAVMHMLUB 93 blKa.
IonsiTHE COBPEMEHHOI0 PYCCKOI'0 JJUTEPATYPHOI'O A3bIKA

Pycckui A 3 blK B coBpeMeHHOM MUpe. Pa3HOB WU/
avnanecxkrtT, MpocCT O peepyanTey, p HXIai p r903Hbl K JKuark BbliCWaA
A3 blK a.

HopMbI cCOBPEMEHHOI0 PYCCKOI0 JJUTEPATYPHOI'O A3bIKA

PoHeTHMUYEeCKMNE HOP Mbl: opoanumuyueckKkmne n a K
cnosoynoTpebneHuns. YnoTrTpebneHme CUHOHUMOB,
YnpoerO6NneH#ne MHOSA3bIYHOIMW nNeKcukm. MpwuywunHBbI

TaBTOoONnNormsas M nNneoHasM.
(I)yHKlH/IOHa.TIbH])Ie CTUWIH PYCCKOI'0 SAI3bIKA
Pas3roBopHas peuyb B cucTtTemMe @QYHKLMWOHANbHDBLX

3 blK a . YcnoBwuas PYHKLULUNOHNUPOBPOHWA BMHEFE GIK®[BHI
HayuyHbh CcTWUNb. Cneumduka MCNONb30OBaAaHWNUA 3 NE
HayYHOW peywn. PeueBble HOPMb yyebHONW un-Hay
penoBoW cTunNnb, cCcdepa €er o @QYHKLMWOH UPEO BAAOHPUMAY, N
opmumanbHBX [LOKYMEHTORB. MpaBuna odPopMneHUNHd
Oparopckasi peub

Ocob6eHHOCTMW YCTHOW NYyOGNMUYHOW peywn. OparTtop
TeMbl, ULenb peynm, MNOMUCK MaT e pureaHmae, pHeayuma. o0, P

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

f cnoBvooc6TKE KOMMYHMUK AL WU B YyCTHOIW " NMUCbM
n MHOCTpPaHHOM A3 blK a X O n A peweHNMA 3ajgadd
B3aummopgendreuma ( OK
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5. IlnanupyemMsble pe3yJbTaThl 00y4eHHUs
B pes3ynbTaTtTe OCBOEHMHOAReT M C L MNTUHB CTYALEHT

L dzOIs!

1 GYyHKUMM A3 bIKA MU peyn,;

1 HOpPpMbl NMTepaTypHOT o fA3blKa;

T QOYyHKUMOHANbHBE CTUAWU HA3bIKa,;

Zd3j Is! :

f co6nwpgaTtTb HOPMb COBPEMEHHOINIO PYCCKOT O KT

f cTpownmTb TeKCT pas3HbX cTwunei;

f cTpownwcT®  Pa@EHbLIX XaHPpPOB,;

f mcnonb3oBaTtThb MONYy4YeHHBblEe 3HaHKNSF B np
B MEX/IMYHOCTHOM OOWEeHNMN,

9 dzOH j Is!

f cnocob6GHOCTbLIK K [E€/TOBOWN KOMMYHMUKaAUUKM B NP
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:
2 3a4vyeTHbLE72a0Wmaana k.
7. @opMa KOHTPOJIA:
MpomMeXyToYyHass agarcThuyumeim. )

IIpaBoBenenue

1. MecTo qucuMiiaHbI (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
AvcuumnnannHa «MpaBoBegeHNE » BXOAMWUT B 6asc

(Mogynu) » Kak o6as3aTenbHas gumcuumunnmuHa bl. b.
2. llesin ocBoeHMsI AUCUMIIIMHBI:

1T dopmMupweayvyanbHOrNo @GyHAp[amMeHTa nNpaBOBOTNIO C
MOnopApgor o MOKONEeHNSA, LUenocTHOTNIO -NPpASMHGHBX
ABMNEHMAX, UTpawWNUx BeAywWYyw ponb B perynu,]

T dopmMupoyBREaET e TbHOT O OTHO WEeNHMaAB OKB bIrMO CUyHACATPIC
OCO3HaHMUA HeobxoagummMoOCTW nNpumobpeTeHUAa npal

1T oBnapeHwne npakTMWyYeCcCKUumMn HaBblKaMun n npwu
npodpeccmMmMoHanbHOW U coOUMANbHOWNW AeSATEeNbHOC:

f BOCNMUTaHMMe O T3Bae TCCBTOBEE HNHOOBCETAe HM e B ob6wecTBE
3. Kparkoe conep:kanue JTUCHUTIIHHBI

O01mme M0JI0KEeHNS 0 TOCYAapCcTBe U NpaBe

[Mdeso dz" | fdWIsdw 5 tsfikzH Otemilse j

MoHAaATMKE n NPpU3HaKMu rocypgapcrTtBa (OCHOBHUBbIE,

rocypgapcTtBa: KnaccoBblil ag o gbx o A H(rmreo3slkcan n -BK ..

coumanbHbBW noaxopngq (nmnos3wnuumwun O. "Xk Ppeccd). Ok

npouncxoxageHngallawsctyypea pe TBAEeMeHTb QPOPMb T 0CY/[/

NOHATMUE, BWUAGLI. FrocypapcTBeHHbBW (NMONUTMYECKMN
[feso dzr | sdvIsdw B8 ftOo j

MpaBO B cuMcrTemMe coOUMWANbHBX HOPM. Teopunum ng
npasa. MCTOUYHNMKMU -mMpasB@EB o MHopwmRa:TnMBEBEATNE, n |
npasa: NOHATMWNE, npuMusHakKu, CTPYKTYpa, NBOMHOALN. |
dbop Mbl, npusHakKm. MpunmeHeHNe nNpasBa.

KoncTruryunonHoe npaso

MpeomerT, MeToA. KOHCTUTYLWMWOHHOT O npasa.

Ho p Mma FmpBaiBo0 B bl € akKTbl: KOHCTUNUTYyUWNSA Po, dbepnep
bepepanbHbe 3aKOHbBR®.3aHO®A>DaKOHHLEEK TABT bl: Yy K
noctTaHOBNEeHNHA MpaButenbctTBa PO, BegoOMCTBEH
OCHOBHbBIE 4YepThbl: BepxXxoBeHCTBO, cTabunbHOCTSDb,
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AJIMHHUCTPATHBHOE NPABO

MoHAaTMKE n MeCTO agMIBH UCCUTCPTaeETMIEB H IO P B O MYypeacBKan X
CTPYKTYyPpa agMUHMNCTPATMWUBHBbBIX NpaBOOTHOLWEHWNIN.
MpomsBoaCTBO NO agMMUHUCTPAaTUBHbBLIM agenam. Ap
I'pasxknanckoe npaBo

MCTOUYUHNMKM TpaxXpgaHCKOrro npasaun MNMeesoOune pax aH |

B cmcrteme Ppuamnmyecekmnx Hayk. MoHATMKE n CT
Cyb66beKkTb TpaXfjaHCKMWUX NpPpaBOOTHOLWEHUN. MpasBo
YroJsioBHOE IpaBo

YronoBsHoOe npasBo, er o mecTollpa1 Ha KCIOLIe (MEEH OKI.POU ATV
MoHAaATMKE yronosBHOT O 3aKOHa. MoHAaTMKE, npwsH

npecTtynneHuns.
TpyaoBoe npaso
MpeamerT TpypgoBoOr oo npasa, ero NPpUWHLWIBLI. Tp
OT AbIX a. OxpaHa Tpypaga. AdvcuumvnnmnmHa Tpyaga.
CemMeiiHoe mpaBo
MoHATMe cemvmelilpprgrvumpasamMelHOrN olNGEKDHHIO AT &1
3aKknwyeHMAa U pacTopxXxeHMA ©OBpaka. MpaBa w©n o0°¢
poaunTteneim.
4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:
f cnoco6GHOCTIOB aMTCbl O JOKC H O B bl MpasBoOBbIX 3 HaHMUI
Xns3HepeatrtenhHoctun ( OK
5. Ilimanupyemble pe3yJbTaThbl 00yUeHUsI
B pe3synbtTaTte OCBOEHHAKelT U CULUNNUHB CTYyAeHT
L dzOls !
1 KOHCTUTYLWOHHGBbIE OCHOB BbI opraHmsauyumu roc
bepepayunn,

f OCHWEAEBCNEN pPOCCMUNCKON NpaBOBOW CUCTEMBDI,;
1 OCHOQEBKAYHapoOgHOIO npasBa

Zdzd iIs

f aHanunsIunpo@BIx©OBAaAaM b HOPMbL Npasa,;

f nNnpaBunAbHO NPUMEHSATHL npaBoOBGbIE HOP Mbl,

npocdcgeccwu
punanyYae

OHa/NnbHOM LeATeNNbHOCTMU n COBeEp LW:e
KeeBMA B TOYHOM COOTBEeTCTBUU C 3
1 PpMANYEeCKON TepMMUHONOT nemn;
1 HaBblkaMn paboT-BIpaBEBRMATABHAaAMU,
1 HaBblkaMW aHanNnmaa nNpaBOBbLX HABJE€HUWUN N KOHC(
chepe npodpeccmMoHanbHON pfedATeNnbHOCTMW.
6. O01mas TPy10eMKOCTh AN CIUIINHbI:
2 3a4vYyeTHbBET7T2a0waadabdl.
7. ®opMa KOHTPOJIA:
MpoMe XYy TOYHaAQHA3 aglcemMT. g 4 U A
PDusnyeckas KyJbTypa H ClIOPT
1. MecTo tucuMnJIMHbI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/bHOH NPOrpaMMbl
OncuvmnnmHa «dPusmyeckasa KyavpHyPRoOKBXBRuna /i
(Moagynu) » Kak o6a3aTenbHas agumcuumunnmHa bl. b.
2. Heab 0CBOEHMS AMCIMIIJIMHBI:
1T GopmMupoBaHwMUe dns3muyeckolm KYNnbTYypbl NUNYHOC
Mcnonb3o0oBaHWMA pa3HooOOGBpas3HbBX cpepgcTB GU3wK
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COXHaHIE W YKpenneHuWsa 340pPOBbLSA, MNCUXOMGUIMKMY
K 6yaywen XM3IHU MU npodheccUMOHaAaNbHON pesaTe.
3. Kparkoe coaep:kanue TUCHUIIAHBI

dnsmyeckas KynbTypa B O6OWEKYNbTYPHOIW U npc

counaGiIbH/OOT@YeCHKaABbl. dnsnmyeckad KynbTypa u
o6bwecTBa. 3akoHogaTenNnbCcTBO Poccuihckoi bepe
dnsmyeckKkaa KynbTypa NUYHOCTMU. OcHOBbB 3 pg0pO

MCNONb30OBAHWUSA C XeOIGTTE PBM 3AWWe OKNITMI MU3 auLnum pa:
busnmueckasn " cneuvanbHas noarotoBkaCnepTc.u
MHaouBupayanbHBLIWR Bbi6oODp BUMOOB cnoprTa nnwu

MpodeccuruopaAKBAanHas bns3mueckas QiCoOHOOrBOLT O BMKEE O
CaAaMOCTOSATENbHBLIX 3aHSATWUIN U cCapPOROGMBM@NAbL 3 a C

T

4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHUS AN CUMIIIMHBI:
cnocobHOCTbL MCNONb3O0OBAaAaTb MeTOAbL W cpepcT
MONHOLEHHON C oduencac/MbOHHoaW bH ONAp o4& A T e Nb HOC T U
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUs!

B pesynbTaTte OCBOEHHAKelT U CULUNUNNUHB CTYyAEeHT

L dzOls !

T

z d3d Is

T

KYnNbTYypHOE, mcrTopumyeckoe Hacnepgwue B 06 s
B obnacrTwu Puns3muyeckorm KY b TY PKbio 14 eKNYyOrBLETK Yap,
pPpa3NMnUYHBIX cdhepax XWU3HWN; LEHHOCTHDBE OpUEH
340pOBbe YeqoBeKa KakK LeHHOCTb M @dakTopbl
MnMeThb 3HaAHKNSF 06 opraHmnmsme yenoseka |
n camMoperynupytwuwencsas ME@Ronor MVMRKEX@AH bl N C
9KOHOMMYeEeCKUX dakTopax BO3IAeNCTBYLWNX Ha
MOp®dOoONOr nyecekKm"x, dnsmonorumuyeckmx n 61 oo
cpepgcTBax bnsmueckolm KYynbTypbl U cnoprTa
PYHKUWBOWBXN BO3MOXHOCTEN opraHmnmsma B uen:
bnsmuyueckolhn pgeAaTenbHOCTWN,;

0 Heob6XxXoAanMMOCTM co6nwageHuns 3opoBOT O (o
MHTerpupoBarThb MONYy4YeHHbBEe 3HaHWNSH B Gopwmnu
YMEHMUN N HaB b KOOLB ; C GBXHpAaTHbE HCUMAO CMO Y K Pen T e HuA
o6bwem KynbTypb CcTypeHTa W ero o6bpasa Xus
OpraHmam YyenoBeka.

=

a
o

OWWSZzZSHh<ODADSHhI®IN

b cnmcrtemb @GU3IMNYECKUX YyNpaXHEeHUR
anbHBDbBE 30WwAaC TYHEEMIBD BeeXrag H ygo3 mposaTb (&
cTMn oT PUu3InNyYyeckom noagr oTtToBne
anbHOe COCTOSAHME oOopraHmiamMa Cc NOM
b MeTOoJabl NPOM3BOACTBEMHOPA 6T A KoY
CTOB Ha nNpownmsBOaCTBE, McCNonNb3yHd
M cpepcTtTB GMGU3INYECKON KYNbTypb U
BANAHNA UHAWUBUAYANKHBMMAOGWOE@EH MACTY
oBakKkTOp
aTb W NpPUMEeHATbL cpepcTBa @GuU3INMYeck
€eNbHbBX p[JeNcCTBUK, OLEeHMBaAaTb YPOBEHDb
0 ABUTraTe/lbHbBIX TeCcTOB M wWKan OLeH:C
pbl M CEOPT@B AHIMKMA N CUXMNYEeCKUX Kauec
Hble CcucTeMb (PU3IMYEeCKUX YynpaxXHeHMUIN
NPpMUMEeHEHNE COBPEMEHHbBX TEeXHOAOT NI
a OoTKas3a OT BpenHbX MNPUBLIYEK.

WSNMOO=ZOowW
S m T OoxIT H

O*'OX:I]::]:‘<§O:S_8.00_8_
IS0O<OWOTLODIDT IO
OISTo" o H4H0EZODXSXO
OSSAF9SSOBSOXEOES
f< T AT XZOMITOSSTSDT

o~
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9 0ZOH J Is!

! 3HaAaHWAMPYHKLMOHANbHBX CcUCTemMax WU BO3MOXH
NPUPOAHBIX, 93EO0OHPANANHBOKUNUX HaKTOPOB U CUCTE
Ha oOpraHuwsM 4Yyenoseka, cnocobeH coBeplLweH

NOMOLWbI pPa3NMUYHBIX UBKL3I MY ECKMUX YyNpaxXHeH

HaHMAMMU MU HaBbKaMu 3 4J0POBOpPpAHOWIPRA3IA KW

LopoBwWEOO6&EH ChnejoBaHTaBi M M BINM U alI/peeHICC TaB N1 EeHN
obpase XWMW3HWN, nNpuagepxumuBaTbcsa 340pPOBOTNroO O

1 mMeTopamMum U cpefCcTBaMU MDACITUOUSETCEKIObAH OK YI/IPbUTMyE)
MOBGOLILWEHMWS agpanTauunoHHDBX pe3epBOB opr @
caMoCTOATEeNbHO COBepuweHCTBOBATb OCHOBHEbIE
bPn3nmyeckom NOoOproToBKKU B cuctTemMe @duU3IMYECK:

a1 6. O01as TPYyA0eMKOCTh JUCHUNJINHBI:

10 3ayeTHbLX eagH#HMmeak T(3BHbI e akcyBo bl , 2 3a4vyerTt

TeopeTmnmyeckum Kypec.

7. ®opMa KOHTPOJIA:
MpoMeXyTOoOYHaAR3 agag®®y T@Mnsg , 3kK3amMeH (6 cewm

==
w w o

Hcropus xumuu

1. MecTo aucuMIiuHbI (MOaYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl
OdncumnnmuHua «Nctopma XumumMumm » BXOAWT B Bap

(Mogynu) » Kak o6as3aTenbHas gumcuumunnmHa bl. B.
2. lleab ocBOEHMST AMCHUIIMHBI:

! dopmMupoBaHuMue Yy CTYyAeHTOB 3HaHWUM o0 pasBWu
B TeCcCHBUW CCBMLIIrOpMYeckKonmn ob6GBcTaHOBKOWN, B bl 3
o6bycnoBNneHHOMW n x npakTuMWUYeCcKNnNmu pe3ynbT
M NPpakKTMKOB B CO3JaHWEe OCHOB pauuMoOHAaANbHOI
3. KpaTkoe coaep:kanue Q1uCHUNIHHBI

IlepBble TEOpeTHYECKHE NIPEICTABICHUSA APEBHUX 0 IPUPOJe XUMHYECKHUX MPeBPALECHHH

Ponb XUMUMN B pasBUT UMK yenoBeyeckoOlmu UunBwUANI

HakonneHue XUMUYECKMUNX 3HaHWNIU B JonmcTopwuuy

ApeBHenMnwWwWne BpewmeHa: onbT n coHEMHKN 9 . ®oAHITUIPL
abCcTpaKTHBX NOHATMUIMN. YyeHne 3IOmMnepgokna o6 9.
anemMerHawmeCcTBax. AHTMWYHaAad aToOMUCTWUKa a. AnXxnmy
TbMe. OcCHOBHble O0CO6eHHOCTMW anxuMuuyec kKuoeron n
OCHOBHbBEe J3Ffambi.eTlCgaKo anxunmma. Apabckasa anx
EBponbl. ANXuMnMMYeEeCcKINIMmn TpakTarT. McCTOUHMKMN 3
yenoseka. O6WMN ypoBeHb pa3BUTUA NpPpUKAALHOIW
Pa3zBurne xumun B XVII-XVIII Bekax

HayuyHaa peBonwumsa B PU3INKE U aCTPOHOMMUMN. 3
rasosB) . noxa Teopunm d®NnOr  McTOHaA. OTKpbiTUE T

Ilepuoa K0JIMYECTBEHHBIX 3AKOHOB. ATOMHO-MOJIEKYJISIPHOE YYeHHe
O6 wa A XapakTepucTtuka nepumowli@ax BAEDGHAHTR BIA

AToMmcrTtunmuyeckKkas Teopwus4 X o Ha JanbTOHaAaQ. 3a
MonekynapHas Teopwuas~ ABorapagpo. 3aKkoH M3 0MO |
3aKOHbB 9nekKkTponunsa. PasBurtmnme aToMUCTUKM UB T

CMMBONbL 2/1€MEeHTOB.
3apokaeHue ¥ CTAHOBJICHHE OPTraHUYeCKOH XUMHHU

McToKM opraHmyeckKkom XNMNN. KpyweHue Teopyv
pagunkKkanos. Teopmna pajgunkKkanos. Teopunua 3amMeLwe
Teopunuda BaneHTHOCTpMNY NGIT POYPKr TAyHPMHILEEC KAX B e LWe C T B
cTpoeHusa A. M. ByTtTneposa. [flpocTpaHCTBEHHDbLIE C
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3aposknenue u pazsutTue xXumun B Poccnn k konny XIX Beka

3apoxpeHuwne XNUMNMN B Poccuwu. BO3HUMWKHOBEHMUE
XUMMUYEe@KYKXMN B MOCKOBCKOM rocypagapcmsasbaesonov oBx
HayyHon xumum B Poccwuwnu. OTKpbTHe Tlepunopgunuye
3Tanb OTKPLTUA XNMUYECKMUX 3N1eMeHTOB. Me pBI
9N1eMeHTOB. X P OHMWK/MU KNO T MDE TOOTAKOPILOTI MMAA. B3ea P O XK O € H V
Poccwuwnu K KOHLUY Xl X BeKa. [flpocBeTUTENDbCK

PacnpocTpaHeHMNe Hay4dHBbIX XNMMN4yYeckKumx 3HaAaHWM.
dusnueckas XUMHUSA — CTAHOBJICHUEC H Pa3BUTHE

Pnsumkamsms ay Mmun . KnHetunmnueckas Teopwus4 Tenno
TepmMoxunumuasa. 3aKkoH Nfecca. X1 M®UXYEMKYAEAC K M @ p Mao
MpakKTunyeckoe 3aHATUE. Y4yeHne o0 CcKOpoOoCTMHU X
YyeHne 0] KaTahnus3aes.ne HEeXY 1 s a @Taso p 0 B . Teopy
anccouyunauyunn. Mpob6bnema CUNbHBIX 3N€KTPONUTOB
MccnepoBaHma B ob6nacTunu PU3INYEeCKOW XUMUK B I
COCTOAHMNA. Teopwusa PACTBOPOBKONTEMPHNGCO LN A K
XMUMNUNYEeCKOM paBHOBecCUN. TepmMoXxunmuasa, XUMMYyec
KaTanuse. KonnouwpgpHada Xumwmuasa.

I/ICTOPI/IH 3aPOKIACHUA U CTAHOBJICHUSA AHAJIUTHYECKOH XMMHUH
McTOKMW aHanNnMTUWUYEeCKOW XMUMUWNU B [ PCEKBMHXO CTana o pQecT
KayuecTBEHHBIN MU KONMYEeCTBEHHbBIW aHanNU3 HeoOpr a

opraHmyeckKkux BelwWecrTBsB. MHCTpyMeHTanbHbLE MeETO
XIX-XX cTojieTHsi: XUMHSA B JeHCTBHH

MpomMblUNeHHaAaa peBoONnNwUNA. Ycnexun npunkKnagwoaoierT
CnHTeTMmMyeckKada opraHumyeckasa xumma B XI|I X cCcTO.
XUMUA U TaulWwHb XUBOW NPUPOLABLI. XX Bek: HOBHble
HeobparTwuMblX npowLeccosB. XU mMmu4a TBepaporo T ey
byHuMOHanNnbHBE MaTepuanb. XUMUA NONYNPOBOAHMU

4. KOMl’leTeHHl/II/I, Q)OpanyeMble B pe€3yJjibTaTC 0CBOCHUSA AUCHUIIJIMHDI
f cnocob6HOCTbLIW aHanNnusIunmpoBaThb OCHOBHGBbIE 3T a
pa3BuUTuMAa obuwecTtBa Ana dGopwmmpd@DKaHna T paxdp:
f BnageHumem HaBblKaMuW npepgcTaB/eHUA NONYYEeH.I
m npesdeHnw™wayunnm (NK
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pesynbTaTtTe OCBOeHMoAxkelR U C LUMUNNAMUHB CTYyAeHT
dzO s !
OCHOBHbBIE nNepunmoabl pa3BUTUA XUMUN,
BKAapjg OTewelEHBIXHBbYa3BUTNE XUMUN,;
ponNb XMMWUKM B COBpPEMEHHOW Hayke,;
cneyuunpnKky ecTecTBEHHOHAQYUYHOT o nNO3HaHWSH,;
B4 s
agantTmpoBaTb 3HaHNAH M YyYMEHMWUSH, MOAYYe€eHH bl
K pelweHMW KOHKPETHLX 3agay, CBSA3aHHLX C |
9 dzOH:j Is!
f coBpeMEHHBLMWU MeTOfaMMU €CTEeCTBEHHOHAYUYHOT
6. O0mas TPy10€eMKOCTh AU CHUIJIMHBI:
33 avyecemm BIEABYacoB) .
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOYHaa3I agagarcfaymeam. )

= KT =a=a=a-ar
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HUcrtopus bypsitun

1. MecTo nucHUIUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO NPOrpaMMbl
Oncumnnmnua «WNWNcTtopua bypaTtTumumu» BXOoOAUT B Ba|

(Mogynu) » Kak o6as3aTenbHas gumcuyuunnmuHa bl. B.
2. llesin 0CBOEHUS TUCUHMILINHBI:

1 M3yyeHUWEe OCHOBHbBLX 3TanoB CcTaHOBNeHWA U p
Jile) H a WX BW& BMTEeHNE 06 Wwn x 3AKOHIOWMRRPHYCH B
ocobeHHOCTEW.

3. KpaTkoe coaepskanue Q1yCHUNIHHBI

IIpubaiikajbe B ApeBHUI U PAHHUI CpeIHEBEKOBbIH NMEPUOIbI

noxa KaMHS MU paHHero MeTanna Npubankanbsa.

0OCOO6EeHHTOTUKY NbTYPHhbI. [Me pBble rocygapcTBeHHE

NMpnbéankanbs«a

IIpubaiikanbe B nepuoa odopasoBanusi u pa3Butust MonroJsbckoit umnepuu (XII-XIV BB.)

PacceneHwue naemMeH n Hapopagos H a Teppurtopuwu

pa3BUTUNUA enunaroo T T IL@/PK FKoaK.Y Mb anp reyr 4o MBH3 a N M C

MOHT ONKneETW. FrocygpapcTBeHHOEe YCTPOMCTBO MOHT C

XapakTep MOHTITONbCKWUX 3aBOeBaHWMN. Mpob6nema n

IIpubaiikanbe HakanyHe npucoequHeHusi k Poccuiickomy rocyaapcrBy (XIV — nepBasi

nmosioBuHa XVII BB.)

O6bwecTBEHHbBIN cTpoOWN, coumanbHbE OTHOWEHWNA n
HaceneHuwuns. Penunr nosHble BepoBaHMA4 Hapopgos
Poccuwu.

Bypsatusa B XVII-XVIII BB.
MpucoemeHebypaTumum K PoccummckomMy -tTeppgpapenay
ycTpomcTBO n ynpasneHweVIidpaesB.B Cioawmwae b XpY
Mpunbébamkanbe. Cenbckoe X0349WCTBO—NKe PrBEOGIM blNCOJTILO
XI' X BB. , Pas3BMOUEN NP OMBIQWTI €eMe P U ek T aKiACXKTamsAH CTKOH
bypsarusa B XIX — navyajie XX BB.
YnpaBneHwUe Cnoéupsbliw nonk. XKXI IBlB. MonwuTMWMYecHK
ObwecTB@POWEBETNTENbCKaAH LeATeNnNbHOCTHDb Aekab
HanpaBsB/NeHUMAAPAPOMbBIWLIEHHOCTN U CE€NbLCKOTIGBG XO:
Havyane XX BB. MepBas= MUpPpOBasd BOWMHaA u ee |
BypaTtwuwn. PaccTtTaHoBKa noAuMtTmnmyeckux cun B nep
bypsarusa B XX — nayane XXI BB.
Bypaa B19297rT71. B y1p9a5t3n ar re. 1BY2pO09 T U 4  B-OH aB4YTAOMPED
X X1 B B . CoBpemMeHHbLEe npoob6AEOMbM TEMyYpeacTKove. paGsuBey
Ha COBPEMEHHOM 3Tane. -rfopcoyQu/BREOMET B EHHAHLOUI OOH a JT
HauvoH-apBEp®HE NPO6GNEMBAKOG@UWIWMS RIEHK O € ocobeH
BypaTtTuum Ha coBpeMeHHOM 3Tane.
4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHHUS JUCHUNIMHBI:
1 cnocobHOCTH®b aHanmnsunmposarThb OCHOBHUbIE 3T arn
pa3BUTMUA obuwecTma S/paXpgapeKkDEB airo3nuyuunun (O
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
B pesynbTaTte OCBOEHHOARelR U C LMUNMTUHB CTYyAEHT
L dzOls
1 obwmne 3aKOHOMEpPHOCTMW pas3BUTUA peruvmoHa BO
npoyeccoM, OCOOGEHHOCTMW pas3 BTVOTPMMAN KPYesT bUTOYHpab)
Zd3d Is!
f BbHABNATbL MUCTOPUYECKNUE OCOOBEHHOCTW per MoH:
9 dzOH | Is
f HeoBGXO4MWMBLMMU 3 HAHUWAMU U MeTOAWKOMNW HAYUYHb
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6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:

2 3a4vyeTHbLE72a0Wmaoa .

7. ®opMa KOHTPOJIA:

MpoMeXyToYyHassI awrxTE¢RTaRmMg ) .

BypsaTckuii A3bIK

1. MecTo nucuumInHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
AncumnnmHa «bypaTCcKMUN SA3blIK » BXOAWT B Ba

(Mogynu) » Kak o6as3aTenbHasa gumcuyuunnmuHa bl. B.
2. leab ocBOEHUs AUCHUILIMHBI:

T obecummTb NOATOTOBKY cCchneyuunmanunmcTtTOoB, Bnasgetu
MEXKY NTbTYPHOI KOMMYHMUKAaALNN B yCcTHOM n l
obWwWweHMM MU NPU BbLNONHEHWUM NpodeccUOHANbHOI
3. Kparkoe conep:kanue TUCHUTTUHBI

Tannucaara./ 3313 ypryyan. Kparkue cBegenusi 0 Oypstckom sisbike. AjigpaBut. I'1acubie

3BYKH OypPSITCKOI0 fI3bIKa

PeueBoi 3TUKeET npwu 3HakKoOMCTBE. McTopwua
(ctTapobypartckasa, natTuHCKas4a, Knpumnnumya) .
Cneuyundcdmnueckumne 3BYKMAT dkiarctHYbrers mes@Cranr p@\Y H ble 3
BypaTckKkoro A3 blK a, ocobGeHHOCTM n x npowus3:
KonunmyecTBeHHBE, nNopsaAKOBEbIE, cobupartenbHbeE,
MpocTHhle " cocTaBHDLE UYNCNUTENbHBLBEUC MMTEETNL b H
MopaagKkoBble U NpubGAM3INTEeNbHbLE 4YyuUmcna. KaneHpga
By.Yr rap6asi. 3akoH rapMOHUM IJIACHBIX

NNekcumka no pas3roBopHoOoW Teme " CemMbasa" FnacH
rapmMoHMUM rnacHbX. CovyeT aBWMPSTTGK WX aCl/Jp@ED BU C
3aMMCTBOBAaAHHBX CJ/OB. NexcunmkKka No pas3roOBOPHO!
OypAaATCKOT O npeagnoXeHAa. Mopsapock cCnos B 6 )
ocobGeHHOCTM npepnoxXeHUm c obpauweHnamMmu, B
BONPOOMWMOIo NpPpefgnoxXeHnasa. BonpocurtTenbHbe 4yac
Ackabaiigan (rp, xyocahan, sgedn). JInunbie MecToMMeHUA

NNexkcumka No pa3roBopHoWn Teme " Oom". MoHAaATMKE
MecToOuMEHNSH, Beblp - aZgymeo . 1 O6aoHamemwae @Ocob

CKNTOHEeHMNSH.

Ackabaiigan (rp, xyocahan, sgedn). Umena cymecrButeabHbie. [lagexu.

NNexkcumka no pa3roBopHOW Teme " Opgexpga". Nnut

Oco6EeHHOCTMW CKNOHEHMWHA WUMEH CYyWwecTBUTENbHBbLX

paTeMEIEIHBNA, BUHUTENbHbLIW, OPYyAHbLIA, COBMECT:!
4. KOMl’leTeHlll/I]/l, Q)OpanyeMble B pe€3yJjibTaTC 0CBOCHUSA AUCHUIIJIMHDI

1 cnocobHOCTb K KOMMYHMUKauuUumMm B YCTHOWU wn
ANA peweHMs 3 afauMm emMeOr/NbUTH/QCHTOH cor B 3a M Mo g e i
5. Ilnanupyemble pe3yJibTaThbl 00y4eHM st
B pesaynbTaTte OCBOeHMoAxkelR U CLUMNNAMUHB CTYyAEeHT

L dzO s

1 OCHOBbBl (POHEeTWUKWNW U T paMMaTWUKN OYpPATCKOT o
1 neKcuMyeckmMin MMUHUMYM B o6beme 1000 nekKcwuu:
Zd3d Is!

T moHumMaTH®H ®yap A0t 10 pedysb, MOCTPOEHHYIO H &

M ajfpeKkBaTHO pearumpoBaTb Ha Hee,;
f yuyacTtBOBaAaTb B OOWEHMWUW C OAHWUM UNKN HECKDO.
MHGpoOopMaLunemn,
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f normuHo 7 nocnepfoBaT e /IBbbHCOT Y B&IT K a 3MbEBpaeTp C
Mo 3 afjanH HCoOaMM OUC/T 0O AT e/TbHO BbIOpaHHON Tewme;

f BbHpPpaAasmMTenbHO 4YMTaTb BCNYX U HaAaWU3YyCThb,;

9 d&zOH § Is

1 KynbTypol MblWAEHWSA, 6O bIT b CNOCOOGHBLM K B

MHGpOpMaLUUNM,;

HaBblkaMn camMopasBUTMNSA,;

BnageTb OCHOBAMM MEXKY/NIbTYPHOMN KOMMY.HNUK AL

6. O01ast TPYy10eMKOCTh JUCHUIJIMHBI:

2 3a4vyeTHbLE720Wmaana k.

7. ®opMa KOHTPOJIA:

MpoMeXyTOYHAaR3 aghceMT. J U U A

T
T

IlaTenToBenenue

1. MecTo qucuMiiuHbI (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
OAvcuumnnanmnmHa «laTeHTOBEeBEHHNoe 4Y»Aa CBIX0 HPUTo Kea Bbal

(Mopgynu) » Kak o6as3aTenbHas gumcuumunnmHa bl. B.
2. Ileab ocBOEHMST AMCHUIIMHBI:

1 bopmMmpoBaHMUeE 3HaHNUM no Bugam 0O6bEeKTOB
M npasunamM UX permcrtpauumu B YCNTOBUAX e
3. KpaTkoe coaep:kanue QuCHUNIHHBI

IloHsiTHE HHTENIEKTYAIbHOM COOCTBEHHOCTH

ABTOpCKOE npaso, CMEeXHble npasa, MHTennekT
PernmoHanbHbEe NaTeHTHbLE CUCTEMEHI. OcobeHHOCT
natTeHTHasH4 cmncrtema. BRponN@@AacieadT Haper cokgaem
permMmoHanbHasd naTeHTHas#+ cmcrtema. BcemupH
cob6cTBEeHHOCTM! (BOWKC) . MexXaoyHapopgH©GbIe KOHBE
CO6CTBEHHOCTMN. Mapunxckas KOHBEeHLUMNH K aK by
MPOMBIWNEHHOIW cCobCTBEHHOCTW. CTpykTypa BOW

cornaweHmsa B ob6nacTuMm NPOMbWAEHHONW Cco06GCTBEHH
IIaTeHTHOE 3aKOHOAATECJIbCTBO Poccun. I/I306peTe}me

MaTeHTHOE 3akKoHogaTenbCcTBO Poccuwu. O6bekT
N3 ob6pneet.eHMpaBa unU3IobpeTaTtTeneim M npaBoBasa O0X
n ee kKcnepTtusa. Kputepun naTeHTOCNOCOOHDO
3KcnepTwunsa. Mybénukayuma 3adBKMU. O6xanoBsaHMue
npaBoBaslNpxp@aHapexgenonb3oBaHMse. Myoé6nunkauyuwn
m permcrtpauma mM3obpeTeHURn. OT3bIB U npeobpe
Mmcnonb3oBaHME mnaobpeTeHnsa. HapyuweHuUe nartTe
PaccMoTpeHMeEe N aT eeHOTHHObMX Mconpospaokee . B cayrToe HT Hble 1
nsobpeTeHnm 3a pyo6exom. Mpasa MHOCTPpPAaHHES

bepepanbHbin hoHp M306peTeHMiW B Poccuwn.
IHone3nas moxens. ToBapHbie 3HAKH

Mone3Haa Mopgensb. 3afABKa Ha NOoONEBE3aMYyGOX MAWE /1B (
MoOAagenwu. OTnunuyne nonesHoOomMm wMopgenum OT M3obper
MonesHOI MOoOAagenwu. 3aaBKa n 3 KcnepTunsa 3adas
n npaBoOBaH OXpaHa TOBapHLBX 3HaKoB. Bngo T
S HakKmn. MpepynpeagntTenbHasd MapKuUupoBK a. Nckn
n NPOAONXUNTENbHOCTHDb OXpaHbol. MpekpaweHwune il
dkcnepTwKnsa 3afaBKMN, peweHwUe 0] perncrtpaumnmu
Mcnonb3oBaHMeKka.oBldpp®gadYaBHBOBAPHOTIo 3 Haka.

3 HakK. PaccmMoTpeHMNe cnopos, CBA3aHHDLIX C

3 a He3 aKOHHOE MmMcnonb3oBaHWME TOBapHLBKX 3 HaAaK
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npasoBbIX akKTOoOB no TOBAaApPHHMAQLWB&HBKEE& M.O Ivhae oK Wy

permcTtpaumm 3HakoB. TpoTokKon K Mapgpupagckomy
3HakKoOB. Maagpunpackoe cOrfnaweHMe O TNpPpeceyvYyeHU:
ykKaszaHuUi NPOMCXOXAEHNUS Ha TOBapaXxuMm e HI0CBcaaH6I

MEeCT NPOUCXOXAEHMA U UX MeXAYyHapoOAHOW peruc
IIpoMbinIeHHBIE 00pa3LbI

MpoMblWNEeHHBIE o06pasuybl. 3asBKa Ha MNpPpoOMbLWAEH:
BnagenbuyueB W nNpaBoOoBasg oOXpaHa MNpPOMbLWAEHHBbIX
HOBMW3HaAa oOpPpparrya,nbHOCTHLb obpasuya, MpoMblLW e H
McknwyeHMAa M3 oXpaHb. TlaTeHT Ha NPOMbILW/EHH.L
Kacatwwnecs NPOMBILWAEHHbIX o6bpasuyuos. Faar ck
NMPOMbBIWAEHHbBX 06pas3LyoOB.

Heno0pocoBecTHasi KOHKYpeHIUsI

Hepob6bpocoBecTHasa KOHKYPpPeHUMUSA. 3awnmTta OT HE
B W 4 bl HepgobpocoBeCTHOMW KOHKYpPpeHUuuu. LencrTs
obwecTBEHHOCTb B 3abnyxpeHue. OAnckpeagurtauywu

KOHKYpeHUMMHY Hige YyBr@re Cc aMapun XOKolW KOHBeHLUMN.
Iporpammel 1 IBM u 6a3 1aHHBIX
MpaBoBad oOXpaHa nporpamm pgna 39BM u 6a3 pgadHil

O aHHBbBIX. MpasBa aBTOpPOB. McTopunuueckasd cnpas
Ha nporpamMmb gnga 39BM un 6as3b gaHHBbX. ABTOpCK
JIMIeH3uu u 10roBopa

MexXxaoyHapoagHas ToOprosnsd H a 06 bekKT bl nH
MpeonVMUEH3WOHHbBLIE AOT 0OBOP L. JoroBop 06 ouyueH:
JoroBop THOMaMeAL TOTE. Buagbl nNAunyeH3WnWOHHBbLIX CoO
KOMMEpPUYEeCKONW KOoOHLecCuUuwn. McknwuynmtenbHaa nunuye
Couuosiornyeckue acneKTbl HHTE/LUIEKTYAJbHOI CO0CTBEHHOCTH

CoumonorumnmuyecskKkwue acnexkxT bl MHTennekTyanbHOIMU

coumnadibommod e C K or o n OYyXOBHOT O nporpecca.
4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:

f cnocob6bHOCTHGb mcnonb3oBAaThb OCHOB bl npaBoOB
XnsHepeatrtenh;HocTtun ( OK
f cnocob6bHOCTHbLI pewarThb cTaHpgapTHGBE 3aygaudu

Cc MCNONb30OBaHMUEM COBP EKMENMINMHYbHXM K A H, 0O B M &I U O]
C Yy4YeTOM OCHOBHBLIX TpeboBaHWUN wun-A)PopmMaumnMmoOH.I
5. llnanupyemble pe3yjbTaThl 00yUeHUsI

B pesynbTaTtTe OCBOeHMoAxkelR U C LUMUNNAMUHB CTYypAeHT

L dzOIs

1 06 MHTeEeNNnekKkTB/@AHIHLHOIAN ,c OHBELC TPOAKN MecTe B T pa

f 06 aBTOpCKOM nNpasBe,;

f 06 O0TeyecTBEHHOM WU MMUPOBOM NaTEHTHOM 3ack

T o AeATeNbHOCTM per moHanb HbIX n MNP OB blX
COBGCTBEHHOCTM;

f O CcTpykKType, coOCTaBNeHWMION NHOBAIYIE KTy BB1TG®KH
1 06 OXpaHe mnsobpeTeHunmn, NonesHBbIX MoAagene.
o6bpas3uyuoB, nporpamm aAgna 3BM nu 6a3 pgaHHBbBX,;

f O NUWUEeH3WOHHON pedATenbHOCTW WU COTNawWeHn

NOrOBOPOB O COTPYAHUYECTBE,;

bdsjls:
f nNONLATGBGECSA CNPaAaBOYHbLIM annapaTtToMmM ANS NOUCKa
f cocTaBNATbL OTYEeT O NATEHTHLIX UCC/EeAOBAHIM:
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9 dzOH j Is

1 npakTUNWYeCcCKUummn HaBblKamMmu paborT bl C 6aszamu
mccnepgoBaHUM,;

1 MeToAaMU NpoBefgeHUA NaTeHTHbLX UCCNepfgoOBaH.I
6. O0mas TPy10€eMKOCTDH AU CIUIJIMHBI:
2 3a4vyeTHbLE72awaaoa k.
7. @opMa KOHTPOJIAA:
MpoMeXYyTOYHAaR3 ag&HTEREMT. d U U A

MaremaTtudeckasi 00padoTka pe3yjbTATOB XMMUYECKOI0 IKCIIEPUMEHTA

1. MecTo ucuMnJIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOMH NPOrpaMMbl
OAvcuumnaMamemMaTnyeckas obpaboTKka pe3ynbTa
BXOoOAagunuT B BapumaTtTuUuBHYIO yacThb 6nok a b1 « Qwnc
oncumnnumnuHa bB1l1.B. O4. 5.
2. Ileab ocBOEHMST AMCHUIJIMHBI:
1 pa3BuUTMEe Yy CTyaeHTOB nNpepngcTas /1 eeH UNip Nov eNHaeTH
B aA@aHANUTUNWYECKON XUMUMN.
3. KpaTkoe coaepkanue Q1uCHUNIHHBI
Ponb MeTOoOpOB MaTeMaTMyecKOW cTaTUCTUKKM B aH
Heonpene.neﬂﬂocn) PE3yJabTAaTOB XUMHUYIECCKOI'0O aHA/IN3a
MoHATMKE cnydyamnmHoOi n cmcrtTemMaTmnyeckom TOBTa
XUMMUYEeCKOT O aHannsa. Pacuer cmcrtTemMmaTmnmyeckao
OyueHKa pe3ynbTaToB aHanusa.
BrisiBJ1eHHe cHCcTEMATUYECKOM MOTrpelIHOCTH
BoiasBneHune cmcrtTemMaTmnmyeckonm nor pewHoOCTM np
JoBeputenbHasa Bep KIATKH OICpTeR], MaeHTa /BB3aal MHO W [ OT O |
OueHka NpaBUJIBLHOCTH M BOCIIPOU3BOAMMOCTH Pe3y/IbTATOB U3MepeHHu
BoiAsBNneHMe MU ycTpaHeHWUEe CAyYalMHbLX UM cuctemar

MeToAb pendatTuBuMisauyuvun, -pabgemosauynmun U «BBefje
IIpoBepounbIe TECTHI

QrecrT, oOoueHKa UMW npoBepkKka HanAnmuuma T pyobbIX 0
n dnuwepa. JoBepurtenbHasd BEpPOATHOCTHDb. Me T 1
cnyyanmwHonmw cocTaBnstwwen. PacueT norpewHocTeEmn
YyBCTBUTEJBHOCTD M Npejiesl 00HAPYKeHUS

PacueThb o@pamespPoB. LOUWCNepCUOHHBLIN aHanms wu
Xmmmunm. PacueT gucnepcunm. CpaBHeHUe Jgucnepcwu
PerpeccMOHHBIN U KOPPEJIALIMOHHBIH aHAJIN3

CtatTucTtTmnmka nNpaMbix /AUMHMNA. Flooe @B Hapsa BB & Bpla&W a |
MeToAOB aHanunsa. MocTpoeHWe JNUHUA perpecec.l
KaHanos, cnocob CNnpAMNEeHUH B cnydyae, ecn
KoadpdhdmymnmeHrT sl ypaBHeEeHMUNH perpeccuwmu, pacuerT
HaMmmeHb WU X KBEOgM®HOGBIA BRerkpoeppensuymoHHbll aH
m xKxoppenauyuununm. KoadphuuyumeHT Koppensuyuun.

4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
i CNOCOOBHOCTDbL IO NPMUMEHATDb OCHOBHUDbBIE ecTecCcT®BE
Ppa3BUTUA XUMMUYaEBROWU3IBANBMNYAPHUHDBIX pPe3ynbrT:
f cnocobHOCTGbBIO nonydyartThb n obpabaTbBaThb p
C NOMOWbIKW COBPEMEHHBIX KOMIAbLIWTEPHbBX TEXHDO.
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pesynbTaTte OCBOEHHAxelT U CLULUNNUHB CTYyaAEeHT
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L dzO s

f MeTOopn4 3KCNnepTHBLX OUuLEeHOK, cTaTucTunuyeckmne
pe3ynbTaTtToB uMccnepfgoBaHUI, MeTOoOd KauyecTaB
MW MCNONb3O0OBAHWUSA MEXAHUCTUYECKUX UMUTALMWUO.I
b dsjIs:

i BbIMONMNHAT
HajgexXHoc
napannen

| MeTponor
M3 mMepeHMN

i conocrTas

7
T
M

b B Xoae epeemap aei@TIVB bI 3 8 COOTE
T b n TOYHOCT Db, Bbl6l/lpaﬂ noagxaonmn
b H bl X OnNbTORB,

nyecekKm rPamMmoTHDO ogueHMmWBarThb CNCT® eI
7 ;

naTbob pPpe3ymisET aBTbtbA B EM@ @ e HCUTHA T A C T U Y
B CBOMWCTBAX Ppa3HbX O0OO6ObBEKTOB MUCC.
b Hanumuune Koppenauwmnm W ycTaHaBNWU
BewecCcTHB n n X CBOVICTBaMI/I;

pas3nnumn
| npoBepsd

cocTaso
9 dzZOH J Is!
f ™MeToponorumen BbIOOpaAa MeTOALOB aHanunsa,;
f HaBbLKMAXMUN PUMEHEHMWUSH;
f MeTponormyeckKkummMum OCHOBAaAMMU aHanNnumsa.

6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:

43 ayeTHble (1d4m e 1 U bl

7. ®opMa KOHTPOJIA:

MpoMeXyTOoOYHass agarclT@ayumeim. )

MmunepaibHble pecypesl Bypsituun

1. MecTo qucuMIiuHbI (MOaYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM IPOrpaMMbl
OdncumnnmHa «MuHepanbHbBEe pecypcb bypaTtwuwu»

«QncumnnumHubel (Moaynu)» Kak o6sa3aTenbHas agucuy
2. lenu ocBOeHMS IMCHUIIIMHBI:

T dopmMupoBaHMUe y CTYAEHTOB 3HaHUM o] HeBo
BYacTHOCTW, MEecTOpPOXAgeHUAaX nNMonesHBbBX NCK-C
B obecneyeHWU MUHepasibHbLIM CbipbeM 3KOHOMMU.]

T dopmMumupoBaHMUe y CTYyAEeHTOB npepcrTaBAeHU
LO006GbIY N, nepepaboTKNW MUHepanNnvHBXVNPRBYpPpPAas
NMONTEe3HbX MUCKOMaeMblXx Ha OKpyXawwytw cpepgy.
3. Kparkoe conep:kanue THCHHUIIHHBI

TenneHuun pa3sBUTHSI MHHepPaJbHO-ChIpbeBOH 0a3bl B bypsatun. Jkojornueckue

npood.JieMbl pa3padoTKH MOJIe3HbIX HCKONIAeMbIX

[Bhd}j Mo JHJ ddW 5 &3 Miststetsy HJ dztfV ~dzj § Sozfs B dats B ok

BB dzj e Odz! dzf » toj MzteMO~A

Ponb ®W 3HauyvyeHMWe pas3inyHBLBX nNonesHBbIX MCKOTIaeé

COCTOSAHME MU NepcnekKkT KWBLHLP LPEABBIM TMaA3 bM MAHeecpmAYNG/HIC

MUWHepanbHOT O Cblpbga. Cnocob6bl bXQOBIYIEHETWUME
Knaccupukauyuas MECTOPOXOEHUN MoJnesHblX nc
MECTOPOXAEHUIN. Pa3mMeweHMneE MECTOPOXAEHMUIN

MckKonaemmblX , PeEOWHEPOE TNAOROCKBPAO CbipbA B HeAa|

pas3paboTKWn.
CCdesedud MEdJ f toctsB dzj d3r cOLtcOBtSISSd d + MY dzkz
dMEsf O &3" .
3arpsAsHeHNe MPUPOAHBbIX cpeaqg npwu AO06bIY e no
OKpyXawwemhn cpepnb Ha O06beKTax rOPpHBLX paspa
ODKONDE@WHONOT UMESKCTKBM €N Xa C 4 0 6 blY 1 . MoHATME O Ma
TEXHONOT UK.
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MuHepaibHO-chIpbeBasi  0a3a  LBETHBIX, PpPeIKHX, OJAaropogHbIX  MeTaJIOB,
AJIOMOCHJINKATHOTO ChIPpbSl M HEMETANJIMYECKMX MO0JIe3HBIX HMCKONAeMbIX. JKOJIOr0-
TeXHOJIOTHYeCKHe ACIeKThI HX J100bIYM U NepepadoTKu

[ ddzj W 61 joOW BOLO dzjeSdn d kwyjd & yojlsds

Ponb aAaNnMUHMNA B HapogoHOMCBHLPBEBIBAT B O a3 aMnE
MecToOpoOXAeHUWUA CbLHHBPWUTOB, AYHUTOB bypatuun wu
LMHKa. MecTopoxXxageHua OONemeca N/ITXORBRCEMMNH QK @e
Ap.), WX XapakTepumcTwumka, 3anachb, CcTeneHb O0C
[ ddzj tcOfg? tdatsj o OV BOL O BdzOEBWtsHA 7 d tjHSIdR dj
JelcTBywwWwasa -ovMMpHbeepBaans H @ a 3 a L O006GbIYMN poccbinH
cyuwecTtBywOWNnNe TexXxHOaEpPERMPBOLOZE@LIWHOWT am OPpO AHBX Me
MecTOpPOXAeHNa pepkKkKmx wMeTannos. Banmanunme pas
penkKmnx MeTannos H a NPUPOAHLBIE 39KOCKUCT e Mbl
CoBpemeHHOE CoOCTOdAHMWME 006 bly K BonsepamabdboT
TpyAHooObGOratTumblx MonuobpeHcopgepxXxawnmx pya (H
dKonormyeckKkune npoobGnNnemMb, CBHA3aHHbBLE C [A006bYEI
MECTOpPOXAEHNN 30N0Ta. XappKkerpucoOagwum [mUNEBRYDE
pyagaHoOoro 3onota bypartwun. Tpobnema OCBOEHWUSA N
4"t joOW BOLO kcdv

Ponb yr nsa -3BH eTPOrNe/TMMBYHEOC K OM K OMMN JIe K C e . MecToOpo
BypaTtwuwn. Tunbl MecTOPOXAeHUMR YT Nns.C 0o BMEESHTHHD)ENR
cCocCTOdAHMNE M nepcneKkTuWBbB pPpas3BUTUNSA npeagnpwusA
MCNONb30OBAaHMWSA.

g4rto! joOW BOLO dg B sOzdzdyji mMedr oodzjL dzm » dMmMe
MW H e p acidb[HEOE B a 4 6ba3a LeMEeHTHOrNo <cCcbipbA§a, n x
MecTopoxXxpgeHunsa penrowpmntT @ ntby dbnwopunToB B Me T
MnHepaobpbpeBaa 6a3a anaTtTwnmtoB bypaTtuum u npoc
UBeTHbLEe KaMHW (Hedpurt), Cbipbe ANs CTpPpoOWMWWMHA

NyTW MUX UCNONb3O0BAaHMUSA.
4. Komnerenuuu, popmupyemsbie B pe3yJibTaTe 0CBOCHHUS AUCHHUIIIMHBI

f cnocob6HOCT®SGB mcnonb3oBAaTHb OCHOBHGBbIE 3akKko
B npodgeccumoHanbHoOR3);aeatTenbHocTtun (ONK

1T BnageHume cnMctTemMonmn @GyHAaaMeHTa3hbHbIX XUMUUYEC
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B peimzTaTtTe OCBOEHWUSA HMKEH, UM TUHB CTYyLEeHT

L dzO1Is !

f OCHOBHbBLE BUAbB MWUWHepaNnbHOTNIO Ccbpbfa bannkanb

f cnocob6bb [fO6GBIYMM NOMEe3HbLX MCKONaeMblx, O061a-d

f pe3synbTaTtb BO3JgeWCTBUA T OPHOTNro nNpomsBoOpaC

OK pyXawuwem cpepagb OoT AO06GLIYUM M nepepaboOoTKMWM
dzd Is!

f pab6oTaTtb C ywmeGo@gmyuegyweoe@H@A CcnNpaBOUYHOWU nNwu
opunmeHTUpoOBaAaTbLCA B Hay4dYHOM nepmoagunuke B C
JOOGBIYMN U nNepepaboBEeMbIXQ/TIE3HbBX UCKDO
pacno3HaBaTb T OpHbe Nnopoagbl U MUHepaan”nb.bl,
BINONHATbL pacyeTb TexXxXHONOrNIrMYyeckmx TMNokKasza
m ob6GoraweHwusA,;

9 IzZOH j Is

f nNnoHATME@PRMHONOIMYEeCKMUM annapaTtomM B obnacrt

T mMeTopgpamMm 6e3o0nacHOT O O OYpeawkeWHMWMH Ma TPe PHarMaAMm

f 6a30BbIMM 3HaAaHMWAMMU NO LeNeBOMY Ha3Ha4yYeHWNw

M NPUMEHEHWNW ero B MNPOMbWAEHHOCTW.
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6. O01mast TPy10eMKOCTh JUCHUIJIMHBI:

2 3a4vyeTHbLE72a0Wmaoa .

7. ®opMa KOHTPOJIA:

Mpwmwe Xy TOYHasa —aamwecerM.6)n g

XuMH4YeCKHE OCHOBBI IKOJIOTHMH

1. MecTo nucuumInHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
OAvcumnnmHa «XUMMMWYeCcCKMUWEe OCHOBBDL 3KOMTOT MU >»

«QncumnnonumHbel (Moaynu)» Kak o6a3aTenbHas agucuy

2. lleab ocBOEHMSI IMCHUIIIMHBI:

1T dopmMupoBaHwMUe npepcrtaBneHNs 06 3Konor u
per MmoHanbHOINO WU /OKaNlbHOTNIO 3HauveHWSH,;

T doopmMumupoBaHME NOHMMAHMUA OCHOBHbBX 3aKOHOME
M NpoTeKawWMXx B HelN XUMMYEeCKUX nNnpouLeccos.
3. KpaTkoe coaep:kaHue TUCHUTLIAHBI

XMMMUYEeCKUN SKoOoNormyeckum dakTtop. XM MMUYecCKHMU

XUMNWYEeCKUX 9NemMeHTOoOB B NPUPOAHOWNW cpepfe un U

atTmMocgepb. TNMoHATME 3KONOT UYec KDOIWexen Mmpne, 4 curear

0 reoc @epax 3emMnu. Fa3 0BbIW cocTas, cTpoet

ConHeuyHasd pagunmaumnma U BepTUKanbHada CTPYKTY

O6 wa 4 LumpkKynauymua aTmMoC e p bl. YcnoBwnusd ycrT

B TponocdepaToc depe, Me3occhepe U Tepmoc der

oT MOHHMBAOY WYePH 1 A . XnmMmua rmaopoc depsb O6uwasA

MMpoBOW OKeaH KW OKeaHoOCepa. OCHOBHbBIE MODPp

FrmagponormnmyeckKkumn p eXxwye noikeHewm @@Ea@bL . ponb TYyp

Cc atTmMocdepoin. XMMMUYEeCKMUN cocTaB OKeaHMUMUYeCKDO

OpraHumyeckoe BewecTBO, B3BecCMK). 3akoHoOMeDp

B rmagpocdepe. MepBMUYHOE UNPpPBJHHPM Y BOH[. 33BpPAP

BOAOEMOB. XU mMmuns4a numtocdpepbol CTpoeHMe n cpepg

FfreoxmmMmyeckasa cumcrtemaTunuka 3/TeMEHTOB. Knapk

pacnpepgeneHuns paccesHHBbX 3N1eMeHT OB BO A3l€ MH

MX CcOCTas. MnaHeTapHbBA MNOYBEHHbBLIN NOKPOB. r

MecTHBW TeoXUMMMYECKUN AOH. XmnmmyeckKkne —peack

ocobas o6onouyka nnaHeTtb. CocTaB O6wMOCTKeDPpH®LI. r

KoHUenuuu.

4. Komnerenuuu, popmupyemsblie B pe3yJibTaTe 0CBOCHHUS AN CUMIIIMHDI:

1 BnapgeHwne HaBblKamMmu XMMMUYEeCKOT O kcnepume
aHanNnUTUUYeCcCKNUMHn MeTogamMMu nonyvyeHwnsd 7 nc
peakuwuni2);( ONK

1 BnapgeHwne 6a30BbMU BHEAHWEK a MW B MECMIEOHIHBLBID  an
npoBefgeHUN HayudHbX2).mccnepgosaHnuim (MK
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pe3synbtTaTte OCBOEHMHOAKREIZ N CLUNTINUHB CTYyAEeHT

L dzOIs !

f npouyueccb oO6Gpa3oBaHMUA WU nNepeHOca 3arpsa3HEeH

f B3aMMOOTHOLWEHKPemnaHMiI Mma W«

f ocHOBHbBIE BUAbB 3arpsAaAs3HeHWA OKpPpyXatwuwem cpeagj
npupoagHON cpegje;

f nopaAapokKk nNpoBefeHWSA S3KOMTOrNrMYEeCcCKOW aKcnepTwH
npegnpuaTtmunsa.

z 5 Is

f oueHMBaAaTb 3JKO/MHDICMBbe QYO T@MIAYMHX nNpegnpus
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f nporHo3unpoBaTb MNOBejfeHWUE XUMMUYeEeCKUX 3arps+
MNPUPOAHBLIX MU aAaHTPONOTEHHbBX @GaKTOpPOB.

zOH j Is!

f HaBblKamm paborT bl co CNpPpaBOYHDLMYOTNWET &1MIbl
KOHULUEeHTpaumnmax BewecrTB,;

MHpopMaLMeENnN O XUMWLLHDKBHID Xa KPTY HEKHLMOTHIA /1 b H bl X
HaBblkaMuW nNnnaHuMmpoBaHWAa paboOThb W OoOpraHuMmsayuwu
6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:

33 a4uyerTHble (168 wwagw L bl

7. ®opMa KOHTPOJIA:

Mpwmwe XYy TOYHAaAsa —aamwecerM.idf)n.a

(]

= =4

Du3nyecKre MeTOAbl HCCIET0OBAHUSA

1. MecTo qucuuminHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
Oncumnnmnua «PdPmsmyeckKkume MeToOo[bl MmccnepgosadH

Bl «AucumnnuHubel (MOAYyNuM)>» KakK ob6s3aTtTenbHasna O
2. llesib 0CBOEHMS M CUMUIIIIMHBI:

1 yrnyoénedwue 3HaHUM n H aNBabCKTOMB  (EUT3YWUOYEEHCTKOMBX
mccnepgoBaHMAa, O3 HaKOMNeHwUe c n X TeoperTy
npakTMW4YeCcKOoOro mMcnonb3oBaHMA.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

BBenenue

dPnsumyecekKkmune Mo agenu aT OoOMOB n MONnekKyn. METO,EI,I:I
XapagmcTunka n Knaccudpukauyumnsa MeTO/n4OB. Cne
I NeKTpumyeckKmnme n Marl HUTHBbBIE MeTO/Abl. 3H€[Z)F(—Z‘TVIl

UyBCTBUTENbHOCTbL WU pas3pewatwuiass CNOCOBHOCTHSH
MHTerpaums MeTOdOB.

CnexkTpockonus

vitteilsduimedy shdser MfjShesMisfduincédrn il
Mpupoga 92NeKTPOMATlrHMUTHOTNIO WU3INYyYeHNSH, pasnuny
OCHOBHBlIE XapakTepucTuUuKMU M3NyyeHna. QnekTp
CNWHOBHLIE Mmeg@EaePADLBIE K ak pesynbTart pasnunuyHbIX
BHYTPUMO/MTEKYNSHAPHBbLX B3aumopgemcTBun, onpepgen
obnacrTtb. CnekTpobl mcnyckKkaHmma, nor noweHwunA4 n
BaXxHelnwne xapakKkTepUCTUKWHORPOMAPpANBAHXSAJIUNEN
C X & Mbl cneKkTpomMeTposB, n X Knaccudpunkauyumsa. X &
Kpntepuin Psaned B OLEHKe pas3pewawwenm CcWuIbl. f
nNpUMEHEHMNA.

MpUMEeEMHUKN U3IAYUYeHNSd, OCHOBHWHble XAPARDE@HEBTBAY
boToamMynbcumn. doToOomMeTpupoOoBaHUME cnekTporp
boTO3NEeKTpPpUMYUYECKNX [AeTeKTOoOpos. MoHaTume o0 wy

oTAeNnNbHBLX QOTOHOB (cuyeT @MOTOHOB) .

ltesBdzj 3" ftsdzbyjdedw d tijedmlsteOydd M JjClstetse
MpuuHUMNUWANbHASH cxemma CNeKTpPOCKONMYECKMUX n
OCHOBHbIE y3/1bl CNeKTpanbHOMNW yYyCTaHOBKW. McTou
[ JIstsHT Ctsdzj BOIsj dzt dets?2 M j ClstesMC sy dd. R zW tc OFC
ttOMmMmjwddj Mmojlo.

KBaHTOB@Mexaunin noaxoa K oOnNMcCaHWK KoneobGaTen”nl
Knaccudpumnkauymusa, yHAOaMeHTanbH©LBE, O6epTOHHBLIE
nonoc Koneb6aTeNnbHbIX CNneKTpOB. Mpasuna o0oT6
m B cnekTtpax KP.

Knaccwuuaeacakyaass 03 Ko/lebaHMAX MHOTOoOaTOMHbBX MOI/e

=
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acTOoOTbl MU (POpPMb HOpPMaNbHbBX KonebGaHUN MONeKYy
AHanmsa HOPMaAaAbHBX KonebGaHWN MONEKYNb NO 3K
MK nw KP cnexTpoB W BbBOAbB O CUMMETPUU MO
Koneo6alhpmmime He Hu e MeTO/4OoB KonebaTtTenbHOM cn

n KONMYecTBEHHOT O aHanmnsos n Apyrne npyv
KonebaTenbHbBX CNEeKTPOB. MccnepoBaHMa AUHAM
peakuui.

TeXHNKa n MeToaAMnIOMUWUMMK N CREBKEKPTPPOICKONUMN KP
cnekTpocKkonwuwun, nMpo3payHeble MaTepwuanhbl, np
cnektTpockonuwn KP, npevMmyuwecTtTBa nNa3epHbX UCT
[ JIsBBHT Lodzy G Is to s dzdzts 2 mMfjStesMC s dd. gt J
d kdz IstcOW Jtsdjlsdse 52 5B dzO

OQMNCCUOHHaAA Yo cnekTpockKkonwuns4 K aK MeTon. v
BepoaTHOCTMN nepexo[e&E N e6 X-BPABAEK/THHOHMIIW C 0 C
A6bcopbuyumnmoHHas- cnekTpocKonwuaA B BUAWNMOI n 3
39NNTeKTPOHHbBLIX OREIOMBPOBIE MOORKY . XapakTepuncrtTu
MHOT O0a&aTOMHBbIX MONeKy~ n: SHeprwunsa, BO/JTHOBbLE
CummeTpus n HOMEeHK NNaTypa 31eKTPOHHBIX coc-
39N €eKTPOHHDLIX nepexopaos. /4 H bieXH crmeBpHeoxcaor ;Mo BN 0 nlopc
M HapyuweHMda 3anperTa.

MpnmeHeHUE 39N €eKTPOHHBbLIX CNekKTpoOB nor nouwewH
M KONMWYecTBEHHOM aHanusax. O cneuyundpuke 3ane
KnaccosB coefgUuHEeHURn. CneKkTpPpbIC TPAMHTAIBEHHBXE  (
B 9NEKTPOHHBIX cneKTpax nornoweHunmAa. TexHUKa
fddzsegj dzsomE dy diBJIssHT dMMmdzj Hiso Oded W

Mpupopga pPpeHTr eHOBCKMKX CNekKTpPpOB. Bs3aunmocs4a:
M XapakKkTepucTunmyecKunx ITNeKaWWoOMoummcmyckKaaunan ou
MeTOoO/AOB aHannsa. AHanwus no nNepBUWYHOM
(PEHTreHOIMUCCUOHHBIR) . AHanwus no BTOpPpMUUY
(peHTreHodgnyopecueHTBwWy dpa. 3aRkeoHTTI Gpoadaophb
Mpmoaoa KPUTUUYUECKUX KpaeB nNnornouweHunsa. PeHTT ¢
(3nNeKTpPOHHaAH4 cnekTpocKoOonNuUS 9@XA) . XMMeHe@m g K BrCe
HenocpeapcTBEHHBIA SKCcCNepuMeHTaNnbHbBW MeToOpn[ WU
CBA3MU. BoamMoxA®canaPPLXA noBepxHOCTen.

[JrT -IM§QMEMstesd3j sted d

MeToAb MOHM3ALUUWN: S3NeKTPOHHbLIW ypgap, PoTOMNOF
none, XMMMUYecCcKas MOHMW3aLUWUA4. KomMObuHuMupoBaHH
MOHMW3 aUKNMN. MoTeHUWaDn”Nb.L M OT sMBB/HEAHAN A N OMWHOMH3CaBU. M A [ u
B MaOeKTpoMeTpax.

MpMHUMNDKMAanNbHAaAA -C NCEXKETMpAO M eMrapcac JemncTepa. (ONol
OgoHOpPOAHOIO MNOoONepeyHOr o MarHWTHOTINIO nona4a. <
PboKyCUMpPOBK a. Paspenuakwil@aaME Milam cilA@e H 1 K . Cuncr
MonekynspHoOe TeuyeHUe T asaek BpewmaT mpoKeampw
cnektTpomeTp. CnekKTpoMeTp UOHUMUKAOTPOHHOTO P
MpnmMeHeHWHEN EeMBBOGMET PUMN. NMoeHTunpunkKkayman B e L

MO/TeKYNSapHDAWA CUFCPYEKKTTYp a M 1”1 .

Pe3onancHoie METOAbI HCCJICTOBAHUA OPraHUY€CKUX COCI[l/IHeHI/Iﬁ

dnsnmuyeckune OCHOBbL sSBNEeHMNSH AnepHOTr oo Mar HMWNT
CNWHOBBbIX COCTOSAHMNIWI’ B NMOCTOAHHOM MaArlrHUTHOM

pe3oHaHCa. SaE R @@ H HOOHCETPI M W PO HACbLIWEHMUE, pe
MW WUPUHA CcUTHanNna. XUEUNWVelOwBWE QARAEAENAE K mer H |
OTHOCUTENbHBIN XUMUUYECKUW cCcABUT, ero onpeapae
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CNMHOBOE B3aummMopgemncrtBue A0 OHEHOT Mp AP O,

pacnpepgenedHune MHTEeHCUBHOCTMN®, npaBunno CYyMMm.
TexHMKa N MeTOoOAMKA OSKCNEepPUMEHTa. CTpPpYKTYPpPH
Bneckx emMma cnekTpomMeTpa AMP, TUNbB CNEeKTpPOMETH)pP

MPMUHBMMONEKTPOCKONMUU 3MTEKTPOHHOTO nNapamMar HUT
QMP.-dax TO0p n ero 3SHavYeHUe. CBepxTOHKOE®
B3aummMopgencrTBuwU c OAHMUM n HEeCKONbKNMMU aanp
pacnpepgpenedHune MHTeacKIFKLOCTIMO.HKIKE@H CcpTaacHIfe N /1 € H V
MpunnoxeHwne MeToaa MNP B XnmMmumun. M3yueHune
XmMmyeckas nonﬂpmsauMﬂ 9NEeKTPOHOB. Onpepe.
napamar HUTH T

ocobeHHOCTMW 3KCNnepumMeHTa, [AOCTOMHCTBA U OTQp
UJ&@BO@quBunMQqJ BB sSBHT OdzOdzd L O

O630p OCHOBHBX MeTOLOB TepMMUWYeCcKOro aHanwus

bl X u poB. Wcno X3 eNsaar HIMOBWEET P H O
"

OJCK. O63o00p OCHOBHBIX hbakTOpoOB BANNAWOWAKXO H .
mccnepgoBaHMsa. TemMnepaTypHOe none TepMOMUHEDPp
O6bnactTum NpPpUMEHEHUWA TepMoOaHaANIMUTMUUYECKWUX UNUCCI
KMHeTuMnKa retTepor eHHbX nNnpoyeccoB, aHanus 4Yuc
O6300p OCHOBHBIX MEHTMOAL OB Ee XIBHM/MeE L KB X cBOWCTB,
npwn o6 olnstoor O630p OCHOBHBX ((akTOpoOB, BNWUS WU X

O6bnacTtum NpPpUMEHEHMUSA.
4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIMHBI:

f cnocobHOCTHb mcnonb3oBarThb NMOBYKMBXHBIE CH
byHAaMeHTanbHbBX pas3fenoB XUMUKU Npu -IPeweH:
f BnapgeHwune 6a3oBbIMU HaBblKamMu MCnNnonb3o0BaH

npoBefgeHUN HayudYHbX2).mccnepgosaHuim (NK
5. Ilnanupyemble pe3yJbTaTbl 00yUeHUs!
B pe3synbTaTenooBB B HOORNeH & € T|
L dzOls !
1 TeopeTnyecKkKune -CoOeHTPBMEMPAECGECKMNX, Tepwmu
cCKonmMyeckKkunx MeTopoB uMccnepgoBaHUA,
1 annapaTtTypHoe odpopMNneHume M3YyYeHHbBX MeTOLO.]
z o34 Is!
1T pauuMmoHanbHO BboiOMparthb bnsnmueckune MeTOoJabl
A peweHMA nocTaB/NeHHON 3apjgauwn,
1T mMHTepnpeTwnmpoBaTb NONTyYeHHbLEe pe3ynbTarTbhl,
co
7

f pa6oTarThb CNnpaBOYHbBLM MaTepuanam, aTnac
coeaVuHEHMU

o ZOH j Is!

f mMeTopmgonoruelih Bbl6Opa MeTOAOB aHafnuMm3a, HasB.l

1 METPONOTr NYe MMMV A a0INIB @B a
6. O0mast TpyA0eMKOCTb M CHMIIJIMHBI:
4 3ayeTHbe eaguHunuybs (144 yaca)
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOUYHaglI RIaAaREH alu acem. )

Konnenmus 310poBoro o6pa3a »Ku3Hu H NpoQPUIaKTHKA

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

AncumnnumHua «KoHUuenuwus 3 40pOBOT O obpasa
B BapumatTuBHYI 4YacThb 6Gnok a b1 «AuncuunnnunHebl
1. B. O4. 9.
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2. Heab ocBOEHMSI AU CIMIIJIMHBI:

1 MOBbLLWEHUE MHpPOPMUMPOBAHHOCTMU no BoOnpoc
dbowpvnpoBaHMeEe y CTYLEeHTOB OTBETCTBEHHOTIO OT
no @GopMuMupoBaHWMUII 3 40pOoBOro obpasa XWU3HMNU.

3. Kpartkoe coaep:xaHue TUCUHUILIHHBI

Brenenne

OnpepeneHwune MOHATMUA 340pOBbLIN ob6pas XU 3 HMU

"3po0poBbe" @cHObOOHE®ES8 HGAdCcTaBnNAwWWME 3 00pOBOTO

OCHOBbB 300pPOBOIro ob6bpa3sa XWU3HWN.

Ilcuxoaoruueckoe 310pPOBLE

CBA3b NCUXMYEeCKOro U PMU3IMYeCcKOro 340pPOBbLSA.

pekinambl H a nNcCMxonorumyeckoe 304BOPPEOMBELHEH. O 11 B NKMys

(MYy3blKNU, nuTepaTypb W T.Ln.) Ha MNCUXONOT MYeEC

30poBbLA peTeln MU NOAPOCTKOB. Ponb ceMbu B

Mpo6nemMb NCUXONOrMYecKOW apgpantaumum ageTen wn3

IIpopuiakTuyeckass MeAUIUHA

OnpepeneHne NOoOHATUMA «npodumnakTuyeckasa Meagmun

Ha npodmnnakTunKky n nevyeHwune Hanbonee pacnp

npodPunackTuUKMW. Buaob npodmnakTukwu. MpuBA@mEEN

couMnaIbawOMNMbIX 3aboneBsaHum. TNMpumBuUBKKU: 3a u N

CaHI/ITapHO-3HI/IJICMI/IOJ10FI/I‘ICCKH6 MEpPONPUATHS U I[pO(l)I/IJIaKTHKa

QKonnowm B a@opomBbpix® 3 HINpe e MoOHKEKB® K O ToMmMmPO 4Hble

M TexXHOTNTeHHble @MakKkTOopbl, B NimaMoaL NI P RO MHKBOET O U

KaTacTpodb M MUX nNocnepgcTtTBUA. CocTOdHMNE BOS3

ropopgos. HopwmaTw®nBbl, MX [JOCTOMHCTBA MU Hep[goc:

TeXxXHOreHHoOe 3arpfAs3HeHNE BOJOEWOBE[HDPaITAK Wm.B

pauMoHanNnbHOIO MUCNONb30BaHWA BOLHBIX pecypco

TexHOreHHoOoe 3arpsas3HeHnMe noys. HopmMaTwuBbl, WNKX

T

sS—" T "0

n ny npeogonieHNAd n X I/ICTOLLI|6HI/IFI.3H/|VH'ITI/EFHCG/IGBJ'I-|H:
X03AMNCTBaA Q.

IInTanue u 310poBbI 00pa3 KU3IHU

MnTtaHwUe K a K O40Ha n3 cocTaBndawwmxX 3 gopoBor o

6enkKkoB, XWPOB M yrneBoagoB ANsS 3J40pPOBOTroO O
MX 3HauveHwWue [N MNMBHMO. B OT @ p panGrpoapanan , X a Hae MU
MUKPO33/EeMeHTOB. CoumanbHOEe 3HauyeHWUe Henon
npMMeHEeHNE BUTAMUHOB U MUKPOSI/TEeMEHTOB: 3a

K numwe, UX MecTOo B npodpumnakTuKe U Tepanwuwu.

dPnsnuyeociwasypa@y M 3 40pOBbLIE o06pas XU3HU. 3aHAT
OCHOB 3A0pOBOTro o6Gpa3a XW3HW. YTpPpeHHSS 3aps
CKONbKO HYXHO ®@QMU3INWYECKUX YNpPaXHEeHUN B fOeHt
bnsmnmueckoin . ak MMBOHIVMHTAMWMNS KakK OAUH U3 dakKToOopf

3aboneBaHunin. MpodcdeccunMOHANDbHBLIN cnoprT n 340
3aboneBaHMda CnNOpPTCMEHOB.
Bpeanbie npuBLIYKH M 310POBbIii 00pa3 »KU3HH

KypeHwune: OJOKasaHHEBble dakTopbKYmekrma. Chaiwmmaim
3a U nNpoTwuUB. 3aTpaTtb CcCUCTeMb 3apaBoOOXpaHeH
bakTOpb pUCKa. MpodpumnakTmnmyeckasa 23 @PPeKT MBHDOC
3HayeHUe ankKkoronuswma. Peknama ankKkhQomomommHn mMlens
npo6nemmbl, CBSA3aHHELbBE C ynotTpebneHunewm ankor
H a ankKor oannkosB. HapkKoTukmn: onpepeneHune

3akoHoOagaTenbcCcTBaA pas3HblX cTpaH no OTHOLWEe
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accouMmunmpomaH PO T@HMEM HAPKOTUKOB. Mcumxonor
K HapKOTMUKaAM. Mporpammb NO nNpepaynpexpgeHmNo
cnctTemMb 3 apaBooXpaHeHMWNHA Ha HapKoOMaHOB.
I[lnanupoBanmne ceMbu

JemMor pacpmnuecckasd cumtTyaumns B C TIp acHeeM b MU pres. |

geMorpadpmuecKkohn cutTyauuun. KoHTpauyenuywnsa K aKkK
Bnaoe KOHTpauenuummn. OcobeHHOCTM KOHTpauenuyyv
HaceneHwusa. QTmnyeckKkoe OTHOWeHMNE K KOHTpauye
KoHakTHasa KOHTpauenuuma Kak MeToh npoddumnakrtTwu
nonosblM nyTem (30M0M) . CoyuvmanbHOe 3Ha4yveHWMe :
3 MM n becnnopagune. 3aTpaTtb cuUCTeMb 34paBooO

3akoHopgarTte@BdldlfiBo P® o
COIII/Ia.]ILHaﬂ ajanrangud MHBaJIuJa0B

OnpepeneHue NOHATMWNA «MHBaAnNWUm[>». Bupgobl MHB a.
MHBANUWAHOCTW. PaHHSAA AnarHOCTMUKa BPOXSAeH
no MeAUWLULWUHCKWUM nNoKa3s3aHUAM: 3a u npoTtTwmBTMKUIp
OxpaHa TpyAaa. CaHMTapHBLE TpeboBaHU4 K paecé
3aTpaThb cuUuCTeMb 3ApaBoOOXpaHeHWaA Ha nNpodunnack
3HayYyeHUNe MHBANUWAOHOCTMWU. Kpnaonueckoe mMonoxe
MHBA&NMWAOOEBH: H 0OCCTOM N PO XMBAaAHMA, TMNepemMele HIMsy,T bp a

BKNHWYEeHMA MUX B XMU3Hb obwecTtTBa WU COKpaweHNHd
I'mruena u 310poBbIii 00pa3 JKU3HU
F'MrmeHa KakK OAHa M3 COCT aB /Bumym X ndmae @ @ET oo o

OTHOLWEeHMUA NoApPOCTKOB K NNYHOWN r'mr neHe. Po.
3HAaHUNW HeobBXOAMMOCTWUW JNITMYHOW T UT NEHBI. Mpocs
K NTUWYHOW T UT MeHe.

Bubépauywa. AKycTunueckKkune BO3gencTBMUA. Mblnb
pacTBOpUTENN. Kncnort bl. Taxenesle MeTannbobl.
nocTynneHmnA nblnwn B OpraHmusm. BeHTununauyuun !
K cumctTemMamM BeHTUNAUUNN. PecnupaTtophbl. OcHOBH
XNAOKOCTAMMU, Knucmowmamwmia anammwe ngie pBad momMO Wb

XNOKOCTAMMU MU KUCNOTamu.
4. KOMl’leTeHHHI/I, Q)opanyeMble B pe3yJjibTaTC¢ 0CBOCHUSA AUCHUIIJIMHDI .

f cnoco6GHOCTbLIW MCNONb3O0OBaTb MNpPpUeMbl NepBOIu
ypes3BbYaMHBX - YnuTtyauyuumnm ( OK
5. llnanupyemble pe3yJbTaThl 00yUYeHUsI
B pesynbTaTte OCBOeHMoAxkelR U CLUMUNNAMUHB CTYypAeHT

L dzO1Is !

1 BNMAHMUE cpepgb obuMmTaHMa Ha 340pPOBbe YesloB

f onpepeneHume NOHATWUIA «300POBbE», «3A0POBbII

f yuyeHme 0O 3p0poBOM O6Gpase XU3HMN

1 B3aumopgenmcTtBMueE cap r ia H lBHMALH @ i@ 1 CEEEK] bl ; 3abo
C HebGnaronpuaTHBM BO3AEeWCTBUEM KANUMATMUYE

T ocob6eHHOCTWU XEeHCKOT O n MY XCKOT O Opr aHMU:
3aboneBaHna, nepepgatwwymecsa NOTOBbLIM NyTeM |

f 3HayYyeHMWEBTINOLWUROGBOM OOpase XU3HMU;

1 OCHOB BbI MUKPOOBMUONOT N, MHPEKLNOHHOT O n
MMMYyHMUTeEeTa, CcnNnocob6b 3awuWTbl OT NaTOTrl €HHBbIX

f ocob6beHHOCTMW OKas3aHuUAa nNepBON NomMoOWwWM WU NPpoO
nocTpagaBWNM By apuamsst/XM, 4 HbIX CMUT

z d3g Is
f o6ocHoBaTb pPONb MU 3HayYyeHWEe pauUWOHAaANbHOTO
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packpbBaTb pPOSb 3akKalmBaHWUA, 3aHATUNA Pu 3 |

AaTb onpepgesneHMe NOHATUI «NCUXUMYeCKOe, C

pacKpbTb 3HaudYeHWEe BpPpefHbX NPUBBLIYEK, onac.

XapakTepumsoBaTb OCHOBHbBLIE BUAbL KOHTpauenTtTw
zOH | Is!

HaBblkaMu npodpumnakTtunukunm 3abonesaHuUuw unu dopM

HaBblkaMW OKas3aHMWA NepBON MEeAUULUMHCKOMN NOMI

6. O01ast TPYy10eMKOCTh JUCHUIJIMHBI:

2 3a4vyeTHbLE720Wmaana k.

7. ®opMa KOHTPOJIA:

MpomMexXxyToyHas3aveectaumam. )

E JE OB R

BBenenue B Kypc o0mieii xumun

1. MecTo nucuuiinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
OAncuyumnnuHa «BBepeHMe B Kypc obwen XumMuu>»

«QncumnnoumHbe (Moagynum)mwnEAKH® 6B aBe@BAHRAS paguc
2. llesin ocBoeHMsI JUCUMIIIMHBI:

! 3akpenneHune TeopeTUYECKUX 3 HaAaHWUK, MNONyuyerlt
WK O N bl;

T o6o6bweHwne n cmcrtemaTumuszayumnsg 3HaHWUM cType
Heob6XOoOAMMOTIoO MUHMUMYyMaAa XUMHMMHMECKMAX € BMHaEB/HA N
XUMMYUYECKNUX ANCLULUNAUH NO ydyebHOMy-«BBa@apB@HH
B (pM3mMueckKyrw XuUumMumiw» U «HeopraHumuyeckasas XMWul

T dopmMumupoBaHuUue 'y CTYyAEeHTOB npeagcTtTaBNeHNSH
peweHMA HecTaHpfapT.HbIX pacyeTHbLX 3apgadu
3. Kpartkoe cogep:xaHue TUCHUILIHHBI

OCHOBHbIE NOHATMUA MU 3a@aKOHbB XUWUMWUMN. AT owm, M O

amMnuMpuuyueckas, MO/TeKY napHas, rpadmnueckasn)

«KOTHOCMTEenNbHAaAasa aToMHa“a MU MONeKy/napHasa Maccaea

KnaccupnkaymackmexopsaHaaTts. MpocThle n cno

coneobpasywwmnme MU Heconeobpasywuwne, KMWCNOTH

CBOI B a OKCupgoB. Fmaopokcwugbl: KUWCNOT bl, 0

Xunmn Kne <CcBOWCTBA KMWCIAOKTC,N AD®BH 0 BCAOHWMIA , Kaumcdr

cpep X1 Muue c klneeH ecTBrouiiecCTkBaass CcoB/sie3llb. Me X Oy K

co

Te

o

@ d® O
=

en n.

poeHuUua aTomMa. Mepmogmuyeckunmim 3akoH
yacTtuya. MpoOGL, VIB®@TOmM®HLbL,Mepmeeiq

mnyeckasa cucrTewma MevHvoveuneecekBmax. 3JVIEENKETHPTOC
BaHTOBbBE 4YuMmcna. MpuHumn Tlaynwn. Mpa

Kor o. 3anonNnHeHNe 31eKBP CTHBHHX T 06 x/ma

B C TOYKW 3 peHMWdA CTpPpoOeHuma aToMOB I

B QnexkTpooTpULaAaTENbHOCTHb, 3Heprwmn

HOCTb W HeMeTannAMWUYHOCTHb.

af CBA3b, CTPOGHMIEE K BIE WEBTHB & .. Kio s @
MW HenongapHasa. MexaHuUW3m ob6bpas3oBaHMUS

o] bl . MOHHaAaSHA CBA3b. Me T a /81 Y- @TCBKAB A .

bl € CBA3MU. Frmépumansayns cBABSKYN. feeo

ponuMTuMyeckKoOW pguccoumauyumn. QNeKTpPONUTbI

EHMA XMMMYEeCKUX peaxkyuunimn.

N FBEO/CLCHTOA H O B U T € /1 b H bl € peakuumu. MoHATMHME

n nepemMeHHasd cTeneHb oKvnawnmesn unenMKMIwumemb

()

BOCCTaHOBMWTENbHBbBKX peaxKkunmn: MEeEXMONEeKYN

o
©
_|
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AMNcCnponNoOpuUUOHMUPOBAHMNS. Cnocob6hbl paccTaHOBK

BOCCTAHOBMUTE/bHBbIX peakumsax: MeT O A3 N3ESKETKPTOPHOHH

6GanaHecTaOo g Mionypeakuunmn) TNoBepgeHMe OKMUCAUTene
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

f cnocobB6HOCTHb mcnonb3oBaThb NMONYYeHHBble
byHOAaMeHTaNnbHbBX pa3gempae dea o cHbDXH @B dye W eOHl
5. Ilnanupyemble pe3yJbTaTbl 00y4eHH
B pesynbTaTte OCBOeHMoARelR U CLUMUNNMUHB CTYyAEeHT

L dzOIs !

f OCHOBHbBLIE TeopeTMUWyecKUe MNONTOXEHNUA WU NOHATI

T cywHoOoCTH®B XUMUYECKMNX B3aummMopgencrTBUIN M e X
3aKOHOME P HKOBCHTMA nNXpUOMMEY e CK U X peakuum;

1 reHeTmMyecKytlw CBSA3b MexXAy Knaccamum Heopr al

Zzd3d Is!

f nNnpMmMeHATb OCHOBHbBIE MNONNOXEHUA U NOHATUA O

f ycTaHaB/MBaTTbLieqPVBE@HHIEE CBSA3M MeXnay cTp
cBoncTtBaMM,;

1 packpbBaThb O CEHCOKBUHEbLI € 3 aXKVOVHABH U NONOXEHMUSH c
cTpoeHwUuHd B € LWenor/Beak,y 1 ap B oMHO yyeHwunsda, Teop
anccouyunayun;

T npummeHATH dbop My nbl npwu BblUMCTEHUMN OCHOB.
OCHOBHbBIeE TuUuNb 3apgaduy,;

9 dzZOH J Is!

f HaBblKkamwu onneBaHwralecBBIWCHITA OCHOBE 3aKOoOH
M3 TMepunmoagmuyeckKkoro 3aKkoHa wn TllepmogunmyecskKo

T MeTOAWKON pewWweHUSs XUMMUYECKWUX pacyvyerTHblX
M ypaBHEHMUR;

f MeTOQWKOWN peweHMSA HecTaHJaAPTHBX XWMWUYECK.I
6. O0mas TpyA0eMKOCTb TMCIUITUHBI:
l3ayaf A RA@GH acoB) .

7. ®opMa KOHTPOJIA:
MpomMmexXxyToOYyHaasI agareT@UuUmMma2 cem. )

0
7

X¥MHUS KOOPAMHALMOHHBIX COCAMHEHU I

1. MecTo nucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
OAncumnnanumHua « XU MVHSAH biIKK O OCPOAEUAHABHUEMH N 1 » B X 0 AW T
6noka bl «AuncuyumnaumHbe (Mopgynnm)» Ka&K ob6a3arTern
2. llenb ocBOCHUSI AMCUMIIIMHBI:

1 bopmMuposaHwue y CTYAEHTOB npeagcTtTaBneHUN
COBPEeMEHHBbIX Teopwusax WX U ,C T PPOCEAHKWISN, 0O H KL O 1B P €
" noBeageHMN B pacTBOpE.
3. Kpartkoe coaep:xaHue TUCUMILIHHBI

BBenenue

Tpwu 3Tana cTaHoOBNnNeHMNd KoopAMHAUMWOHHOIM X UM
HomeHKnaTtTypa KoopAauWHAaAaUMWMOHHBIX coegunuHEHMNUI.
KoopaAuvMHaAULMWMORBREEM©¥X € H UCA . PaHHWMKE Teopuwu K OO

KoopauHauMmoHHasa Teopus BepHepa.

CTpoeHue KOMIJIEKCHBIX COeIUHEHUH

CTpoeHMUE KOMMNNEKCHbBLX COeAgMWHEeHWUNn ¢ no3unuuni

7 BbLICOKOCHNMWHOBBLIE KOMMNJ/EeKCBbl. FCn6pwgwmMal nemp
obpa3oBaHUM oKTasaagpuuyiecekmx, TeTpasaagpunueckKm
NMOoOMTOXeHMWNHA Teopwumn KpnctannmyeckKkor o nonH+- (T
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pacwenneHna B KpucTtannaumyeckom none (A) P 3as
OT eEMPOHHOIO CTpPpOEeHMA ULeHTpanbHOIO aTtTomMa
Pn A H a BEpPOATHOCT-bU IMeE aBIbNC30AKLOMCUTT NHH IO BOT O co
npoaABNEeEHMNHA aTdedmenketpaa . AHBC N ON b3 0BaHMUE TKI an
n CnekKTpanbHBX eCBOBMLCTBCNIOMPAX MMUYECKMUINI p s
ctTabunnumsauuvmm Kpucrtannumyeckmm nonem ”U ee BV
KomMnnekcoob6bpasoBaHuWue ¢ no3sunWuum Teopuun nonsa
MeToOfAa Ba/ieHTHbIX CBA3@KIQTI OT e@/MM K PWTE&DPMMU
B ONUWCAHUM CTPOEHNUSA KOMNNEKCHBLX COefgVWHEeHUR.
YCcToiiunBOCTH KOOPAMHAIIMOHHBIX COeIUHEHUI

KomMmnnekcoobpa3oBaHue B pacTBOpax. TepmMoguH:
YyCTOWYMBOCTMN. ®dakKTOpH®H, 0 M P eefKecrosBKa LW 1 K 0 pypceTioniiuyl
KoMnnekcoob6bpasoBaTena W nNAuradHpga Cc ycToOWUYMB
YyCTOWYMBOCTMN. Ffrpathmueckune wmMeTOL[,bHl, OCHOBAHH
M 3aKOMMN/JEeKCOBAaHHOCTMWN. QK CcnepwumMme H ycar/iobiiHibNEB OMCE
(cnekTpocKoONnuMYecCKUNne, INeKTPOXUMUYECKUNE, X p
MHTepnpeTaunma fJaHHBLX NO KOHCTaHTaM ycToOWn4yuns
PeaknnoHHasi cnocOOHOCTH KOOPAMHALMOHHBIX COeIMHEHNH

MoHATME O peakKkuUuMOHHOWNW CcNOCOOGBHOCITEW pKMEA O BEEHA
BNUWAHMUSA. TeomwsH oBKHILEXT O MHE B P aLWweHUR KooppagwuH
Peakuyuunmn 3amMeuweHwud nwunraHpagosB. Knaccudunkauyuwus
OK UM CNWTBEOSCBCHTGAR HOB U T €/1b Hble peackKkuyunm KOMMNNEKCOLHE
BOCC Matkaolkb HblX P e a-kiy vBiH.y TBHIecwfHeep HbIW Me X aH U 3 Mbl,
pacTBOpuUTEeNnNenm Ha CKOPOCTb XUMMUUYECKUX peackx.uywu
MeTOJII/I‘leCKHe 0CO0EHHOCTH HCCJICT0BAHUA KOOPANHAIIMOHHBIX coezu/meﬂnifl

O6 wn e 3amMe4yaHusa. Mpob6nemMb Y@OeEaHOEIM&BWS N X WM
MHAOWBUWAYANbHOCTMW KOMNONEKCOB.

MccnepoBaHMe KOMN/eKCcoB B pacTBOpax. Oonpe
B pacTBOpE. OnpepeneHune cTexumomMeTpuuyec

npuM OOMUHMUPOBAHUM OAHONK K OMM NOEMNNC/HEOKAC OWEHBPTAIB L
MeToab onpepeneHMss MUOHHBLX GOPM KOMNMTEKCOOOH,|

KoOMMNAekKca. dKcnepuMeHTanNb HblE MEeTO]abl onpe
KoMnnekcoo6pasoBaTtens, AWradvpga, KOMN/MeEeKCH
06paxHmm , by HKULUM 3aKOMNNeKCcoOBaAHHOCTM "

oT paBHOBECHBbIX KOHUeHTpauwui n ycTonmuymBoOCT
pacTBOPOB WU MeTO[ KOHKYpPpUpPpYKOIWNUX peakuunimn.
M3yuyeHne TBepabIX KOMNNEKCOB. Me T 0 4 blp aomepHeqarec
MOHa. dnsumuyeckKkne MeTOogbl (MarHeToxumua, 3
mMeccbayapoBCcKasd cnekTpockonws, 9N1eKTPOHHaA
CneKTpPOCKONWUA, PEeHTIeHOCTPYKTYPHbLINA aHanus,
IIpumeHeHne KOOPAMHANMOHHBIX COeIMHEHUI

MpnMeHeHNE KOOPALMHAUMOHHBLX COefgWHEeHWW B aH
Bbbopa peakuumm KomMnjekKkcoobpasoBaHusa p[na aHtH
KOMNINEKCHBbIX coefgUuHEHUN 4 n A MAeHTMU MUK auywu
KOHLEepHOTBpaMH U 8 U pas3 feleHNs BewecTB XUMUUYECKMU
ynydyuweHus METPONOTr nYyeckUx XapakTepucTMuK M |
7 pas3fgeneHunsa: WYyBCTBUTEeNbHOCTWU, CenekKkTMUBHC
MpnmMeHeHNnE K ®IXP S0 6 @muioe Mn i 4 n A nonyvyeHwnsd
no cBoWcTBaM pefgkKuWmx MeTannos. KoopaouwHauyuunoH
7 KaTanumitunuuyeckmnx peakuusax. KoopAuWHALWNOHH D
KoopAMWHaAUMWOHHBIE COeAUMWHEHUWSA B HOBbLX TexXxHONOT
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4. Komnerenuuu, gopmupyemblie B pe3yJibTaTe 0CBOCHUS AN CUMIIIMHBI:

1 cnocobHOCTHSb mcnonb3oBAaThb NMONYYeHHBble
byHpamMeHTanbHbLX pa3genoB XUMUKM npu -IeweH.

1 BnapgeHwue HaBblkKamMmMu XMMMYEeCcCKOT O TIKCa®EKWmmW
n aHAaNMUTMUUYECKNMMU MeToAgamMmu NONy4YyeHUus n b
peackuwuni2);,( ONK

| BnagpeHumwe cucrtemonm dpyHpaMeHT a3lbHbIX XUMMUYE
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
B pesynbTaTte OCBOeHMoAXRel@ U CLUMMNNMUHB CTYyAEeHT

L dzOIs!

1 OCHBble NOTOXeHNA Teopuunm BepHepa;

f Twunbel, HOMEeHKNaTypy WU BUAbB NW3IOMEpPUUN KOOPAL

1 CYWHOCT®Bb, BO3MOXHOCTMN n OrpaHmMyeHus M
Kpumcrtannmueckoro nonad WM nonga nNUravHpgos AJ
CoOeaWnHEHMWHAe HM 510 BUBEXS CC B O M C T B ;

1 CBA3b MeXpy nNonoxeHumem anemMeHTa B INMepwunog
CNOCOOGBHOCTbLI K KOMNnnekcoob6pasoBaHMNIO;

f ycnoBwua ob6paszoBaHUA U pas3pyweHUAa KOMNOAEK

1 BUAb OKMWCGBINCTRTIGH®OB NUT €/TbHbLIX N PpeBp aclfevHHeIH VKo

1 OCHOBHbBIE NMPUHLUMUNB, Nexawnme B OCHOBE€ CUHT

1 dbn 3 kommnuyeckue MeTOoOAbl oOonNnpeppgeneHunsd COCTatc
coeguHeHUR,

Zd3j Is! :

f ycTtTaHaBnmBaTb KOOpPAMWHALWOHHBE GOpPMYANb Ha
M N3 ME3PNEEHKUTAP ON PO B O AHOCT WU ;

f ¢ nos3swvmuumum TeopuUW KpuUucTannmyieckKkoro nons4
M onNTMYeCKNe CcCBOMCTBA KOMMNDNAEKCHBX COefWuH:

f cocTaBnATbL MaTeMaTMyYeCKWUe BbIpaXeHUA CcTyn
(KOHCTaAHT obpaszoBaHKMMTbEAME/NE KO&,,EeHPRE
KoMnnekcoob6bpasoBaTena U NUTraH[JOB uMcxogsa |

f cocTaBnNnATbL YypaBHEeEHMWA NPOTONMTUMUYECKUX pas
AenaTtTb BbBOAbL 0 X apAKITEHE, CBA3 el MeTann

f npepgckas3bBaThb B /1N SHHIOS M@AN POKBLE OGN &HGEHIOT €
cBOMWcCTBA KOMMNOAekKca,;

T BbHOMpPATHLH nyTwu CMHTEe3a Ccoe-AWMHMRMMBI3 03Baa/ &H H
XMMMUYEeCcCKNnNe MeToabl ANS onpepenneHmMsa COCTaB .

9 dzOH | Is!

T wHdbopmMaywuneri O COBpPEeMEHHEMHC/TITWIKAHEKDOXMM
coegunHeHn; ;

f npumHymnamwu NOoONyYyeHMUus H O B bl X KoopauHaumuo
cBoMmcTBAaAMMU,

T XUMUMUYUECKUNMUX MNPETKKMMN MeTogaMMW YCTaHOBIE
LUeHTpPpanbHOINIoOo aTowMma;

1 ™MeTopgamMu umMccnepoBaHUWSa KMOOOIPEOKYHNAALUPVHOOHAH bCXT PCYOK €

6. O0mas TPy10€eMKOCTh AU CHUIJIMHBI:
43 a4vyeTHble (1d4m &8 1 U bl

7. ®opMa KOHTPOJIA:
MpoMeXyTOUYHags@yamvwew aumacem. )
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HN30panHbIe 1i1aBbI MaTEepHAJIOBEIEHUS

1. MecTo nucuMiuHbI (MOYJis1) B CTPYKTYpe 00pa3oBaTeIbHON POrpaMMbl
OAvcuumnnunHa «/VN3GvpaerpyanaoeaBaHNSS>» BXOAMUT l
6noka bl «AncuumnaumHb (MoOoAay~num)» K&K ob6a3arTen
2. Heab ocBOEHMS M CHUIIJIMHbI:
f o3HaKoOMIeHMEe CTYAEeHTOB C MUW3OpaHHbBMU paspge
Boibop paspepeBeH TeHAEeHLULMWAMU pa3BUTUA MaTerf
3. KpaTkoe coaepskanue Q1yCHUNIHHBI
Poab MaTepuasioB B COBpeMEHHOI TeXHUKE
Lle nwu n sapgadywnu MaTepunmanosepgeHmMsa. KoHCTpyYyKL
MPpWHLMWIN bI Knaccumdpmukauyunmm e mwa/KaiBl.0 H al/mMbnHbbl X ) yVHaK
MaTepuanosB. 30HHaH4 Teopwua. MeToL «KCUNbHOM
cumcrTem. Tunbl HeycTOWMUYMBOCTUNU B KBa3MOLHOMERDpE
M TpPexXxXMepHbBX Kpucrtannos. MO HHBDBE HBP&M CK @inaibia |
BamepaalbCOBO B3aummMogencrtBeue.
JedexToo0pazoBaHne U HECTEXHOMETPHUS B TBEPABIX Tejlax
ABnNneHmMda pas3ynopsajgoyeHHOCTWN B Kpucrtannax. P
PaBHOBecue gedmeKkTOB B TPOWHBX Kpucrtannax.
MeTra/uin4yecKkue MaTepuaibl
Ob6buga xXapakTepumucTmnuka KOHCTPYKUMWOHHSBIX, XapocT
ctTane ®n cnnaBoOB. dPnsmyeckKkada XummMua wMeTannmu
KpnctTannmuyueckune CTPYKTYpPb U XUMMUYecKasda CBHA
MaTepuasnB3 UXKMOMKN Y eCKas XapakTepucTuka. Me T
ynpoyHeHUda cnaBoB.
HeMmeraniinueckue HeopraHudeckue MaTepHuaibl

MpupoagHbBIE W UCKYCCTBEHHbBE MaTepwuans. Kepamu
n Knaccudpunkauyms KepaMMmyecKknx emwmmagseprwapas
MOHOKpPpMUCTannuuyeckune MaTepwuanbl. OcHOBHBIE M
YnbTpapgucnepcHbe MaTepwuarbl. O6bwasa xapakTep.l
Kputepwnwu onpepeneHdHunA HaHoOMaTepuanos. Yr ne
OcobemHmHochpopmMmpoBaHUA yr nepogaHblx CTPYKTYDPp.
HaAaHOCTPYKTYPHBX MaTepunanos. BoigpeneHne un pa
n MoeHTUMPUNKaymm yr nepogaHblx HaHOCTPYKTYPHBbI
HaHoOMaTepunanos. O6bnaepo JHBXN Mellelwicd P YWITY pPH

XpaHeHne BoOpgopopga B dynnepeHax.
KOMHO3I/IIII/IOHHI>I€ MaTepHuajbl
Obwasa xapakTepucTuka UM Knaccumpumkauuma KOMNO

MaTepwuanbsl Ha MeTannuMmueepalbHIOI/ OWCHOBE@ . I
MaTepuHaaibinoTMMe pPHOI OCHOBE. CTpoeHue, CBC
Hy nbMepHbe, OALHOMEpPHbLIe, [ABYMEpPHbLE HaANO/NHUTE

DOYHKIHOHAJIbHbIE CBOIICTBA MAaTEPHATIOB
Knaccudunkauyuma MatTepumanoB no cBouwcTtTBam U Gyt
ae

cCo cneunpunyuecrHieMk M Mme X aP MUY ECKMNUMU, ﬂ

aneKkTpoOMaAlr HUTHbLIMM, GUOXUMMUYECKUMN) CBOWCTE
O6 wa s XapakTepucTuka NONYyNPOBOAHMWKOB. Xn
dnsnmuyeckmne ABNEHMNA B noynpoBoAHRPaAaRBO 4 nMAvoobe
NONYynNpPoOBOAHMWKOB. BnusaHnune pas/iunyHbIX da K
nonynpoBoagHukoB. Oco60 4uMcCcTble BewecTBa M M
NMONYyNpPOBOAHMWKOB. dnemMeHTapH©GLE NMONYyNpPOBOAHYV
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MonyyeHne, BOMUTEX,a, NTUMEHEHMNE. MonynpoBOAH

coeganHeHnnnm AlIl I BV, Al l BVI , Al VBVI

IIpakTnyeckasi IMarHOCTHKA MATEPUAJIOB

PeHTreHoMasoBbl# n PEHTIEeHOCTPYKTYPHBbIMN aH
mccnepoBaHA4 (4ATA, TrA, OCKWK, wMER)AO® N &«

cnekKTpocKkonNuAa ApepHOro MarlrHWTHOTNIO pPe3O0HaH-C:
HENMWH@MWHBMYECKNUX U CYNepUOHHBIX CBOWNCTB.
OcHoBHBIE 00J1aCTH NMPUMEHECHUSA (l)yHKIII/IOHaJILHLIX MaTepuajioB. POu3uko-xuMHYeCKHE
NPUHIUNBI KOHCTPYHPOBAaHMS HOBBLIX MaTepuajoB
4. KOMl'leTeHIII/II/I, q)opanyeMble B pe3yJbTaTe OCBOCHUSA TUCHUILIHHBI.
1 cnocobHOCTHWD mcnonb3oBaThb MONYYeHHEble
byHpamMeHTanbHbLX pas3genosB XUMUKM npu -IeweH.:
1 BnageHumwe cucrtemon dbyHapmRMEHTIBAbHBIK XMNMMUYe
5. Ilnanupyemble pe3yJbTaTbl 00yUeHUs!
B pe3synbTaTte OCBOEHHOARKelI U C LMUNMTUHB CTYAEHT
L dzOIs
f OCHOBHBGBE TuWUNb MaTepumanosB, MNPUHUWUNOB WX K¢
Zd3d Is!
f ycTtaHaBnmBaTb JNOTMWKY B3auMMOCBA3MW CBOBGEIWMB
cocTaBOM UM CTPYKTypoO#Wn;
9 dzZOH J Is!
f OCHOBHbBLMW MeTOAaMW [JUMATHOCTUKWN MaTepunarnort
7. ®opmMa KOHTPOJIA:
MpoMeXxyToUyHagsIaeer aun acem. )

CrtpoeHue BemecTrBa

1. MecTo McuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
OAvcuuvnnannmHa « CTTpBOEEXH M 68 X BEWuye C B BapumaTtTuUBHY
«QncumnnanumHbel (Mopaynu)» Kak o683aTenbHasa agucuy
2. Heab OCBOEHHSI AMCIMILJIMHbI
oBnapeHne TeopeTMyYyecKMMMU OCHOBAaAaMWU YyUyeHMUSH
coBepuweHcTBOBAaHME npeagcrtTaBneHURn 0 XU MUY
Kpnmcrtannunyeckunx BewecTBax,;
f cmcTtemaTmlauyuma 3 HaAaHWUIN O nNpuwpwygoe e U MBAY eCT
MONeKYy”n W KpucTtannos.
3. Kparkoe conep:kanue JTUCHUTIIHHBI
Teoplm CTpoeHud aromMa. KBaHnToBO-MexaHu4vecKas MOA€EJb CTPOCHMS aTOMA
Teopunm cTpoOeHMA aTomMa. KBaHTOBafa MeXxaHWKa.
aToMOB. KoHcTaHT aH aPwmwmp@e pymaBHCGHaMENn ollpe anHT ¢
MONeKY/bl. -MEBEaHTWORBRG K aA MOJgenb CTpoOoeHNS4H aTo
MocTtTynatb bBopa. Knaccumyeckasd Me X aHMUWK a. KB a
n ApYyTr nx aToMOB. KoHCcTaHTa Bnpgeéeepltlpe aneg:
4 n s cBOGOAHOI MONeKYIbl. BonHoBas dy HK-un4a
MexaHunyeckasa MOoOAeNnNb CTpoOeHUdA aToMa
Xumuueckas cBsi3b. @u3nuyeckue 0CHOBBI YueHus1 0 CTPOCHHH MOJICKYJ
XnmMmmyeckasa <CcBA3b. Monekyna Bopgopoag&Xxanwundesi
obpaszoBaHMuUA CBA3MN. Twunoebl XUMMYEeCKON cBA3MN
OQNeKTPOHHEBbIE, Koneb6aTenbHbLBE n BpawaTenbHE
Koneb6aTenbHbIX nepexogos. OQHepr us BpawarTen|
HopmManbHBIE KongfhaHmBanesnageke n AedopmMayl
FapMOHMYEeCKUN ynpyrumm ocuumnnaTtop

T
T
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DyleKTpUYeCKNe H MATHUTHbIE CBOIICTBA BelleCTB

Avnone n NeKTpPpUUYecKum AWNONbHBLR MOMEHT.
MOonekyn (9NnNeKTpPOHHAasZ, aAaTOMHAaASNA,HTOp NEBHa airIMHIHT
napaMar HUT H©bIE BewecrTBa. |_|0]'IﬂprIe MOneKYyni
Pedpaxkuywna, aToOMHasd " ancnepcumoHHasMOCOOTRHIP Y
MonapusyemMocCcThb MOTeKYT (9 NneKTpPOHHaS4, aTc
BocCcnpumnwmypfileasmar HUTHbIe W nNnapamMar HUTHble BelWwec
Cuabl Ban-nep-Baasbca. Tunbl MesKMOJIEKYJIAPHBIX B3aMMO/1eiiCTBU A

MeXMO/TeKYNnNsapH©bLE B3aumogeumcTBMuUA. OCHOBHBblE
B3aummMopgemncTBUIN (opnmeHTayuMOHHOE, MHAOYKLWOHH
OQdhdpekabah AN A MOonNnsdapHBbX MONnekKyn. KBagpynon

NNToHpoOHa.
ClIeKTpaJILHLIe AAaHHBbIC IBYXaTOMHBIX MOJIEKYJI

O6 wa A XapakTepucTtuka CNneKTpPpoOB. CnekTpbl C |
KonebaHMWSH MOnNnekKyn”n. BaneHTHbe u -7undRghopm&Epwmae
nNoTeHUMWaAaNbHONW 3HepruMum A[BYXaTOMHbBX MONekKky”n.
cCnyckKaHMWa ©“W nNOoroWeHnsda. Monocatble WU JNUNHEWN
Monekyn. BaneHTHbe W pgedopmMauMOHHBE KoneobaH
KOHI{EHCI/IPOBaHHI)Ie COCTOfIHHE BeleCTBa. TBep)me H XKUAKO0EC COCTOSAHUSA
KoHgpeHcuMpoBaHHOEe COCTOSAHWUEe BewecTtBa. TBepaAac
nopanock. CT poOeHMUNeK prumcarkaonc/medne.c Klama 3cut py K Ty p a
COCTOAHMUME. CTpykTypHaHd Knaccu@umkauyWuWeaH H He H

M HeynopapoOYeHHbBE KOHALEeHCUpPOBAaHHDBE @as3bl.
KpI/lCTaJIJII/I‘IeCKOE COCTOsIHME BelleCTBa
KpuctannmueckKkoe CcOCTOSAHMUE BelwecrTBaA. MOHOK Pp I
MoeanbHbBWN Kpucrtann. QneMeHTb CUMMETpPUMN. Kna
Me3oda3zbl
MoHATMeasmwe 3 MeT 0 4 bl M3yyeHNHd n x CTPYKTYDP®bI.
CMEKTUKN, XonecTtepukn). TpumMeHeHNE XUAKUX K
IKCNEePHMEHTAJbHbIC METObI ONPE/IeJICHUs] CTPYKTYPBI MOJIEKYJI H KPHCTAJLIIOB
O63o00p 3KcCnepuMMeHT anNnbHBbIX MeTOopnhOB onpe/mesl.e H
OvndppakymoHHBEe MeTOoAJ,bl mccnepgoBaHMs4 (pet
HeMNTpPOHOT pacusa). OQnexKxTpoOHOT pad. BoicTpble 23an
XapakTepuncrtumKka MeTo[oOB
4. KOMl'leTeHlll/I]/l, Q)opanyeMble B pe3yJbTaTre 0CBOCHHUA TUCHUIIIMHDBI .
1 CNOCOOGBHOCIT®/Ib 3 0BAT b MONYyYeHHEble 3HaHWNA
byHpamMeHTanbHbLX pa3genoB XUMUKM nNnpu -IeweH.
| BnajgeHmne cumcrtemMonmn dpyHJaMeHTadhbHbIX XUMUUYE
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3ynbTaTtTe OCBDRH@EMMeR M C LULUNNTMNHB C
L dzO s

1 Knaccumyeckyrw TeoOpuw XMMMUYECKOro CTPOEHNSH,

1 OCHOBHbBIE TeopeTMmMyecKMUe NONOXEeHMA U NOHAT
M KBaHTOBbLIE COCTOSAHMUA MONeKYyIn,;

1 CTpoeHMe BelwWecTBa B KOHAEHCUMUPOBAHHOM COC"

1 OCHOBHGEbIE MeTOoOAbCTPDPERAAI EMOUAE K Y N n KpucHi
n puanmyecekKkwune),;

Zd3d Is! :

1 agantunpoBarThb 3HaAaHWNA n yMeHMUSa, nonyuyeH
K pelweHMIK KOHKPEeTHbLIX 3ajgady, CBSA3aHHbLX C

1 pewaTb pacyeTHbLEe 3apgaywun,
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9 0ZOH J Is!
1 OCHOBHBLEMWO PKMAATM M N NOHATUAMWU Yy4YyebBHOW pgucuyumn
1 TeopeTunyYyecKNMMU SHaHMAMMN o] COBpPEeMEeHHbBbIX
coeguHeEeHMUIR.
6. O0mas TPy10€eMKOCTh AU CHUIJINHBI
3 3ayeTHbEle@rnuwaaces) .
7. @opMa KOHTPOJIAA:
MpoxmeToyHasa &3 Keamaaw.f)b.

Kpucramioxumus

1. MecTo TMCHMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOMH MPOrpaMMbl
Oncumnnmnua «Kpuctannoxumma» BXOAUT B Bap
(Mmopgynn) » Kak ob6as3aTenbHas aguncumnnunHa bl. B.
2. lleid 0CBOEHHUS JUCHUILIHHDBI:
i oBnapgeHune TeopeTunyecKuNnmn ocHoOBawmwu Kpucrt

B Hay4JyHOMW n npakTunuyeckKkOoOIMm LeATenNnbHOCTM
COBpPeEeMEHHblX LOCTUXEHWMKITYBHOBO NRAETGWMr aBmpe
Kpucrtannorpadpumu, mmMaTtTepumanoBepfgeHnnsa, U3 unNK.I

1 ®dGopmMupoBaHumue y CTYH[EHTOB COBPEMEHHDBbX np
CTPYKTYP b-X ¥ MJIM3ENCKKON X n Pns3nmyeckKmx CBOMNCT
M3Yy4yeaHKNOAH BMe pHOCTEeNn MX aTOMHOT O, 31€eKTPOH

1 ®dopmMupoBaHumue y CTYAEHTOB 3HAaAHMUW NO OCHOE
KpucrtTannoB MU MeTohgaM OoOnNMcaHWUa Kpucrtannumu
3. KpaTkoe coaep:kanue Q1uCHUNTIHHBI

BBenenue

MpeomMeTTaRpPAXUMUMU. Kpncrtannor padpunsa n Kpucrt
OcCHOBHbIE 3apgayn Kpuctannorpadpmm U Kpuctannoco
CBAa3b C LpyTrmnmmn HaykKawmun. 3HauyYyeHMNe MeXxagucuy

Kpuctannoxmmmmn. nCoaprovenmMas. KAKTYaNbHOCTSL
COCTaAPYKCTBygPiaC TBO [ANA peuweHuma npob6nem MaTepwu
OCHOBBI TCOPUM CUMMETPHH H KPUCTAJIOrpadun

s BB SedY CwdMmlsOdzddyj MSs2 ©jhjlsed

YyeHne 0O cCcuUuMMETpPpUMN. lpynnb CUMUMMET pMn U3 aK P GITT [
onepauuMmun CcuUMMETpPUMN. ToyeuyHble Tpynnb CUMMET
MaTpuuyHOe npepgcrTasieHune T pynn. OTKpbITHE 0N
MOBOPOT U OTpPpaXeHUe CO0O CKONMbXeHunuewm. BMHT OB
CoaeTaHnsa 31eMeHTOoB CMNMMETpPUMU c TpaHcnaum.
cmnmmeTtTpunm (CMMMETPUYHOCTMHU). TlpocTpaHCTBEHHGSb
[ Mdzser CtedmMsOdzzscteOW dd. [Mdzsodz §j L OCtsde” §ted
Kpuctannmuyeckasa CTPYKTypa. T p a HicusHLercsK.a al pye
6as3uc. Mapannenor pammmbl n napannenenwnnepqbl

B pewerTkKe. Kpuctannorpadpnueckume cucTtemMb KQa
KpecrT. MapameTpbhl peweTkKMWN. OQnemMeHTapHasd A
pa3MemrEe Yy3/10B B 3/71eMeHTaAapPHOW HA4Yyenke. Twun bl

TUNb KybuuyeckMmx peweToK. Uncno GoOpMYy b HBbIX

Yy3710B, Y3/10BbX PpPafgoOoB U NNOCKOCTEeIW. Me XN /10 C k
nNemMeHTapwmaon 3MK®OWMK NOCTOAHCTBaAa yr nos. FoH
npoexkumnmn KpucTtannos. CeTka By nb ¢pa. 3akKkoH

CumMBONbLl FTpaHemn.
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OnucareanHas KPUCTALNIOXUMMUSA

s ZOfMmd¥ S oydy d LOHOYd Gsfdmnolsjd ds2 ko
fls tc iz CdiE Lot H O dzdz’ 7

Knaccumgpmnkauyumsa U 3agadyum onumcaTtTeNbHOW KPUCTE:
[ aHHBbBX. O6o3HaAauyYeHWe CTPYKTYPHBX TUNOB. Kn
AHTUT NN bI. KpunctannoxummMmumuyecskue bopmMy N bl OF
KpucrtannumyectyYypx cCcTp

ddMmilsj BOISdEC O CtdmMlsOzdzd yi MSdma MskzCIskzte
KoopavwHaumnsa aToOMOB. OcHOBHBIE T 1N bl mpoc
Kpunmcrtannor padpmnuecckmux npepenos E. C. bepgpop
Knaccuunkauyummu Kpucrtannumyuyeckmnx BewecTtpun Mp
Kpuctannoxumumm (mMopdgoTponma, nNoOoOAMTUROUA, NOIJ
mdaidud mMé&dd MewrLd o CtodMmlsOdzdzOR

XMmMnyeckume c€cBA3IKN B Kpucrtannax: KOBaneHTHESHbE
KoopAMWHAQUMWOHHOE 4MCNO WU KOODPA[MWN H@WVIPIOO3HEHPbUIA. M HO
n retTepogecmMmyecskKkmune CTPYKTYDPpHI. Twun bl reTe
Leno4yeyHble MW NEeHTOYHBbLbIE, cnouncrTeble, KapkacH!I
CTPYKTYPp n dbpar MmeHTOB. MnoTHenwne WwaposBble
rekcaHelHame Kyobunuyeckmwuwim. MycToThH B muwy : T e
MHOT OCNOMWHEBIE nwy . CnoMmHOCTHDB muwy . Cnocob6hbl
n nMycToTb B HUX. KpuctannoxmmumuyeckKkmne papgwu
MeTannumyieckwmune, kpespea /B eBsIQHObI € , T a GB/aHL, bl Kpuncrta
pagunycosB. N3 omop dpnsm n nonaumMopddns3 m. Anj
B Kpuncrtannunuyecekmux cmcrtemax. ®a3bl nNnepemMeHH
3amMelweHmua, BHeaopeHNSd, BblUMNTaHMAF. MapameTpt
Berappaga. YcnoBwus npodaBAeHMNA M3 0MODPpdn3 N~
M rTeTepoBanNeHTHbBN M3omMOpPM3I M. 3aKOH AMarl OHa
CucremaTndeckas KPUCTAVIOXUMMUSA

CTPYKTYypb NpOCTbHX BewecrTB. O6bwaa xapakTepwuc
coegnHE@MHMWMK TY pb AX, onuncoBadilie (RHMOPpMHBEBAY
n Knapgkmu). M3 obpaxeHne CTPYKTYDPp C Mo MO Wb
TEepHaApPHBX KpUctTanaAumyecKUX CTPYKTYp. O6 wa 4
OcobBGeHHOCTMN OPT aHMY eTcekompxy A K PrwiCOTTaH/Io/MO BY N a K 0 B K
MEeXMONEeKY NnapHbE KOHT akT bl. MonekynapHoe K O

NN1TOTHOCTMW ynaKkKOoOBKW MONTEeKYNAPHLBX KpuncrtannosB.
BJIGKTPOHHEIH KPUCTAJIOXUMMUSA

CtTpykmypmpma mBeexye cCrTBp.y K TByepubLe CNTOBA, Y U H £ Bnum x B (BANY.
M3 mMeHeHME XapakTepa CTPYKTYypb B rpynnax ey

CTPYKTYPpP, OTHOCSAWNUXC A K Np3sHKwenopyenam ¢n
7 nepemMeHHOI BaNeHTHOCTHSbI. O6 we e y pasBH
C TaeaTgppmyecKkumm cCcTpykKTypamMumu (HOpManbHBLE, I €

CTPYKTYDPp.

Kiuaccnpukanusi CTpyKTyp CHIMKATOB

OCHOBHBbIE OCobGeHHOCTM CTpoeHunsd CMNMKaTOB.
M3 oBaneHTHBLINU n reTepoBaneHTHBbBW OU3TObMO (PIh3 1B We
CBOWCTB CUAMKATOB OT UX CTpoeHUSA. MpuMpoAaHDb

M NPpUMEHEHMUNE.

PDu3nyecKHre CBOMCTBA COeIMHEHHU I PA3JIHYHBIX THIIOB CTPYKTYP

3aBmcmmMocTb (PU3IUMYECKUX CBOMCTB OT TUNOB CTP
3akiao4eHue

Mpo6nemb M T eMmELHRHAIM NK [COBTPENNTOX U MU KN .
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4. Komnerenuuu, popmupyembie B pe3yibTaTe OCBOCHHS JUCHUNIMHBI:

BnajgeHne cucrtemMonmn dpyHJgamMeHTadkbHbIX XUMUUYE
cnocobHOCTHSb nonydyarthb n obpabaTbBaThb pe
NOMOLWbLI COBPEeEMEHHbBX @DMABYMEPHBX TexXHOI
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI

B pesynbrTaTte OCBOEHMHARelI M C LMUNTUHB CTYALEHT
L dzOIs

E

T npepagwmert M 3ajgaynm KpucrtTannoxummumn, OCHOB BbI
KpumcrtannoB U cnocobb ee MogenumpoBaHWSA,

f OCHOBBL pPEeHTT €HOCT PrypKyTNyrnpbH OQ VOM MaeHTap/um3 ak  C T p
obwyw Kpuctannoxummumiw (TMAobl XUMUYECKMNUX (
Kpucrtannmuiecekmux CTPYKTYp, wapoBble ynako
pagunycse atTomMoB, uU3IOMOpP®MM3IM M nNnonmmopdnsmm,

1 M3 O6paHHbDBE T /aBbil CKIPCUTCETMBAUTT/MOUXECMKMON  ( M P O C T ble
M TepHapHbLEe coefgMWHEHWA, CcUAUKATHL, OPraHmM

1 O600OWEHHYKW KpUcCctTannoxumMmunio.

2 dzd Is!

T npumeHATSH ecTecTBEeHHOHAaAy4YHBbIE 3HaAaHWA, (
KpncrtTannoxXxXmmMmm B YUYeOHOWMW U HaAaYUYHOWU [eAaATe.

1 B/l Tb MeTOAaMW ONUCAHMUA KpuUuctannumuyiecekmux
1 pewaTb pacyeTHbLEe 3apgadyn.

9 &zOH § Is

1 MeTopgonorunmenhnm BbOGOpaAa MeTO[OB aHanNnmsa Kpuc:
1 HaBblkaMW ONMUCAHUA KpUCTannumuyueckKkMmMx CTPYKT
f ocHoBamMu pacuyeTa Kpucrtannorpampumueckunx gal
1 OCHOBHbBIMM MBETTEOMIAATMAMM € CK O 06 paboTKU UHGOpPM
6. O01mast TPy10eMKOCTh JUCIHUNJIMHBI:

4 3avyeTHbLElé4qnuwacal) .

7. ®opMa KOHTPOJIA:

MpoMeXyToOUYHag3IIaeenw alumsacem. )

Puropuka

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/JbHOH NPOrpaMMbl
OncunnaRrnaopurmka» Ba@MMBIT MBHYI 4YacThb 610K
(Mopgynu) » Kak agumcuyuumunnamHa no BbI6GOPY bB1l1.B. 4B.
2. llenb ocBOCHUSI AMCUMIIIMHBI:
f HaAayuYumTb CTYyAEHTOBVW3IAPOMAMEDOHAMA@TIDFO MW MO H

oKkaszaHWMA Xenaemor o BO34€eHOMBYA 1N KpAEr Y1esBHBQX |
cuTyaumax, TUNMUUYHBIX ANS npodeccuoOHANbHOI

3. Kparkoe coaep:kanue TUCHUIIAHBI
BBenenne B putopuky Mcropusi craHoBjeHUs] M pPa3BUTUSI PUTOPUKH. BO 3 HMN K H O B € |
putopukunm B OpeddHdn BL.pediom H .(3V.l) . aApwmTaPIT @& TbK

«Putopnkwn». PntTopuka B AdpeBHemM Puwme. TpyaAa
Cokparta, MnaTtoHa, UnuepoHa. HpaBCTBEeHHbBE O
B EBpone B 39noxy Bos3spoxpeHwusa (PpaHuua)-= Tr
Hadyana X111 B B . MepBbleXPhtT obpBKBNU Bl p # g 81 C h
no puntopunke. Pntopuka B pycckom WK one. |
KpacHoOpeunda, aKajeMmyecKkoOe KpacHoOpeuyuune,; yac
Kaaccuueckasi puropuka. [1p e g men uenmn puTopumnkKn. 91 0C, n
K JNTWYHOCTMU oOpaToOpa. Buaobol opaTtTopcKoOMu npo 3 bl
m nop.). Boicka3bBaHMe Kak T naBHafa eaguMmHumuya n)

ny6n|/|quro BblCKa3bBaHMWMWA.
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Kiaccuueckasi puropuka. MpepgmerT n uenwu PpUTOpPUKMN. QT 0

K JTMY4HOCTWN oOopaToOpa. Buagb opaToOpCcCKOW nNpo3 bl

ap.) . Boicka3bBaHMe KakK T n1aBHad eguMHuya nyo
nNy6numuyHor o B HPETépAYRCKB akAHoOn JHBeHIUsA. MHBeHUMNA K a K
o] copepxaTtenbHOMW CTOpPpOHE peuywun. OnpepeneHwu

MoHATMEe Tona B KNaccuyecKOlW M COBPEeEMEHHOIW
cnocob6cTBYytlWNE pPas3sBUTUI MbICOIBOIY NMHPoECATME T @ 6 L
M cnocobbl MX NMPUMEHEeHWS Ha 3Tane MW306pPpeTeHM!
Mucnosuuusas. O6 WMe nNpuHULMNB BbGOpAa WU pPacnosioXeH.l

KOMNDO3NWNUWMOHHA A=A cXemMa NOCTpPOEHNA pedn. BBe,
" By U 1 u OCHOBHOI yacTu. 3aknwouyeHune peuwn,
n MCKYyCCTBEHHA Qs-d Xpnmsa. KayecrTBa, HeO6XO,C||l/
ApyXenwbéne, MUCKPEHHOCTb, OO6GBEKTMUBHOCTbL, 3am
Daokynusi. CNOBEeCHOEe BbipaXeHue Kakoppaajgeobppsao
purtTopumueckoro Tpona. CMbICNOBbLE OCOBGEHHOCTW!
MoHATWE puTOpuUYecKoOoNn Gurypso. CpepagctTbBa aguano
peuymn.

3anoMuHAHHE M TIPOM3HECEHHE Py . MaMAaTb Kak MNHWALE C C 0 X3 @EdlH
MW BOCNOMMUHAHMA MUHPOPpMaALUMN. Tunbl nmamMaTwu. 3
paLl,I/IOHaI'IbeIIZ, MeEXaHUWYEeCKMUNINR 7 MHEe MOT e XHWN4-Yy e
3anoMUHaAHMNSA. O6 Wwu e peKkomeHAagauuwun no NMOAT O
KOMMYHMUKALUSA .

Oparop u ero ayautopusi. BHe wWHMiW o061 MK opaTopa. YuyueT aypg
ynpaB/eHUs BHUMaHWUEM ayaurtopumu. O6pas ope

Bs3aumopgehnctTBunue ¢ aygumutopunei.

Teopuss aprymenTtanuu. 3 a K OHbl JTOT MKW B peyun. nNnEPBa@axiosopreow

CTpykKTypa AOoOKa3aTenbcTBaA: Tes3unc, aprymeHrt

aprymeHTauum n purtTopunmyeckor o aprymeHTa. K.

TeopeTmnyeckKkasa MU amMnonumpumyeckKkas. KoHTekcTyanbH

Teopust cnopa. Cn o p , BMUAbLB cnopa. Advnckyccunma KakK BMWU[

OcHOBHbIE BUAbL aprymeHTOB n CTPYyKTypa AOKa

MW npmemb cnopa. AHanAMW3 WU KOHTPO/Nb peyeBOTlO
4. Komnerenuuu, popMupyemMbie B pe3yJabTaTe 0CBOCHHUS JUCIHUIIIHHBI.

1 cnocobHOCTHWD K KOMMYHMUK AU WK B YyCTHOIW n
n MHOCTpPAaAaHHOM A3 blKax AnA peweHwus 3apgaduy
B3aummopgendreuma ( OK
S. Ilnanupyemsble pe3yJbTaTbl 00y4eHHA
B pe3ynbTarte OCBOEHHOARelI U C L MUNMTUHB CTYAEHT

L dzOls !

f OCHOBHbBIE NMOHATMA OpaToOPCKOro MCKYCCTBa,;

f OCHOBHBIE 3a@aKOHbL, nNpuHLUNDB W npasBuna 23 ddoert

1T ocHOBBL aprymeHTauwnm,;

f 3aKOHOMEPHOCTN UCNONb30BAHMWUA pPpUTOPUYECKHMN
A3blka B pa3/iIMdM4HBIX c@Pepax peyvyeBOoOUW [JedaTenbt

f npBMNa BefeHMA KOHCTPYKTMUBHOINIO cnopa,;

f OCHOBHbBIE NMpUMEMbB peyeBOlro MaAaHWUNYNUPOBAHMWSH
HelWTpanmaauyuunmu.

2 dzd Is!

f opeHTUMpoOBATbLCS B pPa3/IMUYHBIX aHA3bIKOBbLX C
KOMMYHWUKATMWBHbBIE HaMepeHUSs;

f BecTWU [UBCKCYOCOCTMBKE TCTBWUMW C MNpPpuUHUMUNAMU U nNpa

f co3paBaTb peuyeBble NPOU3IBEJEHUSA C YyUYUeEeTOM
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T BbISBNATbL NpPpUEMb peyeBOr o MaHuUNyaumpoBaHMUA.
9 dzOH j Is!

f cnocobHOCTbLIK COCTaBNATbL pPpeyYym CcOOTBEeTCTBEL

f cnoco6HOCTbLIW K [AeNNO0OBOW KOMMYHWUKAaAUuWUKU B NPpoC

6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:

1 3auvyerTHa(a3 6e g4mMaHCOLBA) .

7. ®@opmMa KOHTPOJIAA:

MpoMeXxyToYyHaas agsareclaAyuveam. )

OcHOBBI HAYYHOM M [1€JI0BOM peun

1. MecTo 1ucuMninHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl
OAncuyumnnuua «OCHOBbB Haydu4HOBA BMA pPMETMNBMHY Op &4

Bl «AucuyumnnaumHb (MOAYy NW)>» Kak AucuMUNOAMHA MO

2. lle)id 0oCBOEHHUS JUCHUILIHHDBI:

NoBbIWEHNE OoObOWEN peyvyeBOW KYynNbTypb CTYyAEHT

coBepwBaBEMBO BNnajgeHusd HOoOpMamMmM YyCTHOM n

nntTepaTypHOro sa3blka B HayYy4YHOW W pfennoBOMN

1 pa3BuUTMUE HaBblKOB n YyMEHMUMN 3PPeK TUBHOT O
cmtTyaumax ob6weHwNsda.

3. KpaTkoe coaep:kanue QuCHUNIHHBI

AKTYyaJibHbIE IP00JIeMBbI pedeBoiil KyJbTYPbI 00111eCTBA

HopmMa Kak OCHOBHAafa KaTeropumsa Teopwuunm ”nU -Apack

OCHOBAa KynpTyipuHapBran o H93blKkOBOW HOpPpME,; Bapyv

3 blK A ; cTunucTmyeckasa cucTemMa C OB P EEeVHEEeHBHOOU Ol

noBeageHYeCKNR 3TUKerT (pycckwui putTopurmyYecekKk™mu

3TMKeTa, CBHA3b peyeBOro MU NoBefeHYECKOrNo 93T

IIucbMeHHbIe M YCTHBIE (POPMBI HAYYHOH KOMMYHHKALMHU

QKcTpanmHremcTnyuecaumienenm oo0a6eBHUNOTAHU Hay4YH:

KOMNO3UWLUMWOHHBIE 3aKOHbL NOCTpPOeEeHMUSHA HayudYHOT O

paborT bl. MpUHUMNBL HAay4yYHOW KOMMYHMUKA AL UMW n

opopmMNneHUsH HayudHOMWM paborT bl (TpeboBaHKmMMC Ka

nnteparTtypbl; nopsaLHnok cocTaB/ileHNA Te3UCOB,; |
cocTaB/leHMA aHHOTauWUKU).

IInceMeHHBIE U YCTHBIC q)OpMI)I 11e.110130171 KOMMYHUKaIUHN

OcobeHHOCTW paenoBoO#W K oaMeylloBloay nuecnt n@du uknaakn b

pPpa3HOBWUJAHOIETHLH O C@ B PE CCK OT O nntepaTtTypHOT O A

M NUHTBUCTUYECKNUE 0O CHEOB/BOHBHOOICOT Nc Tompmsay nmetbii.o K

LenoBol KOMMYHMUKAaALNMN. YCTHBIE dhop Mbl nenc

M HeBepbGanbHasa aeJdlpraymPoa@MOME/HMK atlmMyXXe O HO W v

LOKYyMeHTauyunm (3asgaBneHume, cnyxebHaa 3anunceka,

m aop. ). OcobeHHOCTHXW pfenoBOW MnNepenunucekwmU. Mp

HaunmoHanbHbBE OCOOGBEHHOCTWN [E€E/OBOBRBEPEBMYIBHKE I
4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUNIMHBI:

f cnocobHOCTHB K KOMMYHMUKAL NN B YyCTHOIW n
n MHOCTpPaAHHOM fA3blKax an s peweHnd 3apgau
B3aunmopgend&renma ( OK
5. Ilnanupyemble pe3yJabTaThl 00y4eHHsI
B pesaynbTaTte OCBOeHMoAxkelR U CLUMUNNAMUHB CTYyAEeHT

L dzO s

f npaBuna peyeBOro MU NOBefJeHYECKOrNo 3TUKET:

= =4
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f AMHIrBMCTMYECKNE U OSKCTpPpaAdUHIBUCTMUYECKMUE
bopM Hay4yYHON -gMe oM@ apie*HID;

T nNor KIOMNO3UWLUMOHHBLIE 3aKOHb MNOCTPOEHMUSA Hay
bopmMa-oBMAHTUNYECKYIW CTPYKTYPY;

f OCHOBHbBIE CcTpaTerumum MU TaKTUKWN BepfeHUS Hay!

z d3g Is

f co3paBaTb YCTHbBE MU 0NUObNMEHHPV) RTACOKBMTOLD Har
COBpPEMEHHOIO PpPyccKOro nuMmTepaTypHOT O 43blK
3aaBneHNe, cnyxeobHoOe nMWcbMO, aBTob6wuor
C HOpPpMATWUBHBLIMM TpebBOBaAHUAMU,

T cmctTemMmaTmsaunmpoBaThb n 0 6 0 6 WLraoTBbK MKW HTHEOKPCVTAOLBA 1O |
XaHpPpOoOFUYBOHaAWN [Ee/NTOBON KOMMYHMUKAUMUN,;

f normMmuyeckKkwun BepHO, apryMeHTMWpPOBAHHO U ACH
B Hay4YHOW W [eNnNoBOW KOMMYHMUKAaALULUN.

9 dzOH j Is!

f OCHOBHbBLIMMU HaBblkaMM Lenecoo6GpPas3HOrIoO KOMMY
yye@MHo/ UHbIX -paeyyeebiHocuTyanmnsax,;

T ocHoBaMu pedepumpoBaHMA, aHHOTUPOBAHUA U |
T ocHoBaMu AenoBOW KOMMYHMUKALUN;
T HaBblKamMu CaMOCTOSATENbHOT O oOBNnajgeHus HO |

COBpPEMEHHbBLIX O6pa3opDBATENbHbBX TeEeXHONO
6. O01mast TpPyA0eMKOCTb JUCHUIIJIMHBI:

1 3avyeTHAa3bBYeOENHNLaAa

7. ®opmMa KOHTPOJIA:

MpoMeXYyTOYHAaR3 aTIHCTEMT. J U U A

IIpakTHKYM 1€/10BOro 001eHUsI

1. MecTo nucuuniMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
OAvcuvnhlpaa TUuKYMOHeledmM@BIXK@8 A BBAPMNATMUBHYIW 4Yac

«QncumnnaumHbe (MOAgy~nu)» Kak AuMcuumunamHa Mo BbO
2. llenn ocBOCHMS TMCIUILIHHBI:

1 pa3sbACHMUTDL OCObGeHHOCTM AenosBol KOMMYH
KOMMYHMUKAT UBHbLIFEE MU, &EMTUMBAHIHEH OCN OCOOBHOCT U ;

f npumuBMUTbL HaABbLKWU OBECKOHMPNUKTHOINIO WU Pe3YynNbrT
Mcnonb30BAaAaTHb S HaHWA B 06U_l,eHI/II/I, vynpasine
ncnonHmMTeEena MUNAKMW pyKoBOAMUTEeNda KONNekKTUuBaA.
3. Kparkoe conep:kanue THCHUIIHHBI

JlenoBoe o01IeHHE: CYLIHOCTD, BUbI, GOpMbI

KoHoAnukT B O€e NnodBOHMI T B H Lle KB N K a » , «MOpanb »,
obweHMe », «39TUKa nenoBor o obweHNMAa». e .
M B OpraHumsayumnmsax. Buagbe penoBoith 6Gecepqbl. Ber
B nenoBomM o6weHVH.N3 EYNMKTYylpean 0B P W 6ecepqbl.

AenoBOTr O coBelWaHUi. Bwuabl coBeWwaHwmsa. Llenmnu
opraHmsauma M npoBepgeHnme coBewaHuma. TUOUUYHE

noBeAgeHWUS COTPYAHMUKOB Haa COBELMBBHUNYCNYPRBEH
Tunbel Beayuwumx U pPe3ynbTaTUBHOCTbL COBeWaHUS.

0EeN0oOBbiX M KOMMEpPUYEeCcCKkUXx neperoBopoB. OpraHwus
Pas3pa6oTka cTpaTerum ”n TaKTUKN @epepPEs OB®
BegpeHne neperoBOpPOB. Bo3MOXHbLIE TakKTuuyueckwune
neperoBoOpb, WX XapakTep, onpepgeneHune uenei
Cnocobbl OLEHKW A[AOCTUTHYTHLIX B MNpouLecce sAnepe
neperoBopoOB. CtrpaTteruns " TakTuka neper oOE
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neper oBopos. BepeHune neperoBopoB B Henpwusa
ANnckKyccuim. MeToAab LOCTWUXEHMUS cornacwus B r
peweHNn. T e XpHLe/HOATIAN SN e3paeBreo B O p 0 B, cocTaBneHwue
OCHOBbB 9THONCMUXONOINrMYEeCKUX acnexKkToB [JesOBO
Wo K e . P e FcUTOpHaaH/ObBHEOL Y € C K N € TUNNONOT NBMIBETXMEN L ®
6p3mMaTtToB, B) adhpMmMmEaRAYESBR B, )J)C OKeDPAMR@EM K aH L ¢
IIcuxosornueckas KYJbTYpPa 1€JI0BOI'0 OﬁlIIeHl/lﬂ

NMpepgmMeiITMNXONOrMNyYyeckKkasd WU HpaBCTBEeHHAas CTOPOH
ncmMmxmyeckKkunme npouyeccsl, cBoOoMWCTBA MU COCTOAHMNS
MoHATKWEeHMANKTa. Knaccudgpukaymnsd KOHMAMKTOB
BO3HWMKHOBEHNUSA KOHMAMKTA B [e€/TOBbIX OTHOLWEHMWN:
npMyYMHaA KOHMPAUKTa. CTpykKTypa KOHMPAUKTa. Oc
cuTyalmuwp.alBMNa nNOBEeNO6HUAX BALENOBOTIo KOHMPNMUKT
M nNpepgoTBpawWeHNsad KOHMPAMKTHBX cuTyaum B Npo
Jlornueckas KYJbTYypa I[eJIOBOﬁ KOMMYHUKaAIUH

OCHOBHbBIE NOrMyeckKkMme 3aKOHbL U UX TNPUMEHeEeHUe
YMOo3aknwyeene nuw3loxamme [eNNOBOW pa3roBOPHOI

0
7

aprymeHtTauun. HeBepb6banbHas KOMMYHWMUKauunsa. He
ctTaTtyca. Pacno3HaBaHWe BHYTpPEHHEro <COCTOSH
O6bwme HOPMb XecCcTupukasywmn . n KoeMmamT nka XecTo
ocobGeHHOCTMU. HauvmoHa/lbHbBe OCOOEHHOCTMW €108

neperoBmporEnNneyn@punka B CcTpaHax KyamaypHwmi Ba

M HauMoOHaNbHBE NOAXO0OA4b B earodapwican: MOPO A MU P K

peweHwnin,; LEHHOCTHBX OpUeHTauUuKn, OCOOGEHHOCT !

nNoBegeHMUWSAS U XapaKTepHbBX TaKTWYeCKUX NpuemMoB
4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:

1 cnocobHOCTHSb K KOMMYHMWUKIIBKHOBA YJTOTPHMOAAX  WH
n MHOCTpPAaHHOM 83 blKax AN 4 peweHwnd 3apgau
B3aunmopgend®&renma ( OK
5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pesynbTaTtTe OCBOeHMoAxkelR U C LUMUNNAMUHB CTYyAeHT

L dzO1Is !

f ocHOBbB fAenNoOoOBOW KOMMYHMUKAaALNUMN

Zdzd Is!

1T 6asm@PDbCA Ha nony
B npodgeccunmoHanbHO

9 &zOH j Is

f 3HaHuamMum B ob6GnacTtTu [JE€/T0OBON KOMMYHMUKAaAULUMN.
6. O01mas TPya10eMKOCTb AUCHUILIHHBI:

1 3ayvyerTHaa3 6e gyraHcoOLBa) .
7. ®opMa KOHTPOJIA:
Mpome Xy TroTyeHcatTaa @ £ 1T (3 cem. )

€ HHBbIX 06LLl|eTeOpeTVIl-IeCKM)(

y
M peAaTenNnbHOCTMW.

S3bIK M ITHHYECKAs] KYJIbTypa

1. MecTro aucuMiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
OAncumnnuHa «HA3bIK W 3THMYecKasa KynbTypan»

«gncumnnaumHbe (MOAgy~nu)» Kak AgucuumnaimHa nNo BbO
2. llenn ocBOCHMS IMCHUIIIMHBI:

f O3HaKoOoOMNeHWEe CTyhpeHTOB C nNnpob6bnemMamu COBPp
M MeXKYNbTYypHOTro ob6uweHwus,;

1 O3 HaAaKoOMNnNeHMe C CbaKTaMI/I " ABNEeHNMAMMNU PoA4gHO
KynbTypamu;
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pa3BUTNUE TONEPAKWRTHPYDUBTKYPMBAYEAM U UX N
dbopMmpoBaHMe aHaAaNUTMUUYEeCKUX YMeHUN cType
A3bIKOBOW KapTWUHB MMpa B KOHTEKCTE COBpPEMI
3. KpaTkoe coaepskanue Q11 CHUNTIHHBI

= =4

Lenn w©n 3ajgjayunm Kyptams3IpoeoserKI wKWym@pae.agmOdnpese.
M NOHATMWUIN. MoHATME KYynbTypb U OCHOBHbLE Me
KYNbTYyPpbl.

KOMNOHEHT bI KYNbTYPpH®hbl. QT HMYeckKad n HaluWuoH
9THMYECKON M HaAaUMOHANbHOINO HKEHITbLT YKYA/MIAT. Y pOsC.H OH
M 3THMWYeCcKadad KynbTypa. HauvmoHanbHada, 3THMUYE
Tunel KynbTypXo/freo,pun. 3XodpcTtepmqge, -1 Xwip3uao
KOHTEeKCcCTYyanbHbLX KynbTyp 3. Xonna. Teopuna K
KYNbTYPHOW T pamMOTAHTOHC T ™MB OK Yy IXMIPY@,, OCHOBHDbBE X
KynbTypH®bi 9THOULEHTpPU3IM n penaTunBuns3mMm. ]
3THOULEHTpUM3IMaAa WU KYynbTypHOTro pengaitmsuisma B F
BypaATCcKMUN A3bIK MU KynsyppaHaReanssBafpO0OBREAHEKaA |
KOMMYHWK &8 BIK . KoOMMYHMUKaUNA. O6 weHwNE. Yc
n KOMMYHMUKAT NBHELIE HaBblKMU. HaB blk u yMeHMUA
MpakTMyecKoe 3aHATMUE. BnanumHr sms m. A3 blKkOoBad
CpefgcTBa KBMOWHIEATWNIbHOCTWU B OypaTtTckom 4
KOMMYHUKaum®nAa. JeHoTart n KOHHOTaAT. Be3akBul
neKkcwuk a, dboHOBas neKcuka. PeueBtble Knuuwe.
MeXNMWUYHOCTHOE NpoCcABmIKHCTTOB30 . M BXXe&e a1 HA@B . Bpoxpag
npnobpeTeHHbBIE U KYNbTypHOOOGBYCNOBNEHHbLIE CWUT
KOHT axkT O6pas3ub peyeBOr o Mu HepeyeBOro no
ronoBowW, TemMn UM T pPOMKOCU bN preogipoaccac.y oxTve.p e o T 1 n
HeBepbanbHas KOMMYHMUKaULWN4A. AKKynbTypaumnma,
Ha ApPYTyw KYnNbTYypy. Kynb Ty pMoelgie nubo K 0O C BNOPEVHYUNVS
KynbTypb M. bBeHHeTa. KocmMononumiunuam #u KYynb

3a unuBpor
4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI:
f cnocobHOCTb K KOMMYHMKauuum B YCTHOW u 0
ANA peweHMda 3ajfaydy MeX/JTMUYHOCTHOT O -I). Me XKY .
S. Ilnanupyemsble pe3yJbTaTbl 00y4eHHA
B pae&3ryaTe OCBOEHWUA LMOCKEHM N TUWHB CTYyAEeHT
L dzO s ¢
T Twnnsw, B WAL, do p Mbl, Moagenwu, CTPYKTYPpPH
KOMMYHMUKAaAL NN,
f npo6bnemb B3auMmmMopgemcTBUA A3BIKOB U KYNbTyp
OCHOBHOTIO Bblpa3utTensd S3THWUYHOCTMU
Zd3d Is!
1 pacn@ayybaK OMMYHUWKATUWBHBLIE Gapbepb, npeopgon
1 nogpaepxumsarthb pa3Hoob6pas3HbLE n MHOT Oy pOBH
CBA3aHHbBE C O3THMYECKON KynbTypoim
9 dzZOH J Is!
1 MEeETOAONOlNIMMYEeCKUMM NpuemamMm KOMMYHMUKAT UBH-
1 LULEHHOKOPBMATMUBHBLMU CURTRWMAMKMUX YMbOYPAT
6. O0mas TPy10€eMKOCTb AU CHUIJIMHBI:
1 3ayerTHa(a3 6e gumMaHCOLBA) .
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOYyHaa3I agarcTAymeam. )
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Conmoxy/JbTypHbIe 0apbepbl B MeKKYJIbTYPHOH KOMMYHUKAIIUU

1. MecTo nucHUIUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM NPOrPaMMbl
OncuyuunnndioHlpm O K Y 1 b T Y P H ble 6apbephbl B MWe XB Y OB MY
B BapuaTMUBHYI0O 4YacThb 6noka b1 «AdncunnnmnH bl
1. B.50B. 1.

2. Heab ocBOEHMS M CHUIIJIMHbI:

1 bopmMupoBaHume MeXKYNbTYPHON KoOMNeTeHUUNMN.

3. Kpartkoe cogep:xanue JTUCUMILIHHBI

PaccMoTpeHMEe NOHATUR

Me XXKYnNnbTYypPpHaAaH- K OMM

"COUMWOKYNbTYpPHbBIE ©Oapbepbl”, "43bIK" nm "KynbrT
HauuMoHAanNbHAaH KYnbTypbl. MoHATMKE KOMMYHMUK a
KONMMMUKATMUBHOT O 3HaHWA4. A3 bIKOBaAaA KapTWHa |

NUWYHOCTHb, ee CTPYKTYPHBIE n CUCTEeMHEBble Xxap

MOHUMAHMWSA. OcBoeHwMue KYNbTYyPpbl. AKKYynbTypauy.l

KOMMYHMUKaumnsag. Hgpeg@amsiHasds KOMM

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

f cnocobBHOCTHB K KOMMYHMUKAL NN B yCTHOIW n
n MHOCTpPAaHHOM 83 blKax AN A peweHwnd 3apjgau
B3aunmopgeund&renma ( OK
5. llnanupyemblie pe3yJbTaThbl 00y4YeHUs
B pesynbTaTte OCBOeHMoARelR U CLUMUNNAMUHB CTYyAEeHT

L dzOIs !

! npo6bnemb B3auMmmMopgemcTtTBUA A3BIKOB U KYNbTyp

OCHOBHOTIO Bblpa3nTtTensa 9THUYHOCTMWU,;
f 9THOKYNbTYPHBLIA cocTaB HaceneHuma Pecnyo6nut
f OCHOBHBIE O C O/OLETHYHPOLE T WH a [Koy4 O B , Hacensawwnx
OCHOBHbBIE peanumu pPoOAHON KYNbTYPbH.
Zd3j Is:
f opumeHTMpOBAaATbCHA B pas3IMuymax MexXAay SHA3bKamMmil
f xapakTepumusoBaTb KYynNbTypHOe cBOeobGpasue CcCo
f npeoponeBaTb COLUWOKY/NbTYypHbEe 6Gapbepbl.
9 dzOH | Is!
f OoOCHOBaAaMW/IHEXPHOIO MbLWJAEHNSA, npegnonar awlu
KynbType nwboro Hapopga;
f TakTumkamMm uM cTpaTermamMm BbBIXOAZAa WU npodunat
6. O01mas TPyA0eMKOCTb AUCHUILIHHBI:
1 3auvyerTHaa3 6e gyraHcroLBa) .
7. ®opMa KOHTPOJIA:
MpomMe XYydT caurHTee-G@Taadlewra (3 cem. )

Bypsarckuii peyeBoi 3THKET

1. MecTro aucuMiiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl
OAvcumnnunmHa «bypaTCcCKWMUN peyvyeBOW STUKeT» B

«gncumnnaumHb (MOAgy~nu)» Kak AuMcuumnamHa nNo BbO
2. Ilenb ocBOEHUST AMCHUIJIMHBI:

1 pacekKkpBbBTH/AaEY WIM B B YUY eHMUA bypAaTCcKoOTr O peyeBOT
npodeccuMoOHaAaNbHOW 3 KakKOe yE& 7 BROACUH/OMB; H bl M U Teop:«
MONOXeHMAMU B [JaHHOW ob6bnactm (OCHOBHDbBE @
3. Kpartkoe cogep:xaHue TUCUMIIIIMHBI

PeueBoii 3THKET M ITHKA

PeyueBOlW 3TMWKeT U Teopuda ponein. PeuvueBON 3TWHUK
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Crnenuguka OypsATCKOro pe4eBoro yTHKeTa

3HakKkoMCTBO. PeuyueBble BbilpaxXeHUs , MCNONb3yeMbl
B KOTOPbLX MOXeT npoucxpeumcH asAaeaKkamcT BElp.egCa
Yye/foBeEeKa. CTpykTtTypa O6ypaTCcCKOIo MUMEHMWU. Mpwus
ANnNa npuBeTCcCTBUSA. XecrTwbl, Mcnonb3yemMbe A4
nNPpMBETCTBMNA oT cmtyauumnm o6bweHmme , TPpONLEMMZE
p v npowaHMM. XecrTwbl, MCNONb3yeMble npwu np
powaHus oT cmrtyauumn o6 weHNSH. MpuBnevyeHwne
eyeBble BbilpaXeHMUSH, Mcnonb3yemMmble A4 npwe.n
Cnonb3yembl@pPuUBIEeUYeEeHNSH BHUMAaAHMNAH cobecefHMNK
bpaweHnMa BHUMaHWMA cobecepgHMKa OT cuTyayuumn
blpaXeHus4a, MCcCNonb3yeMble 4N 4 BblpaxXeHMus npec
bipaxXeHMus npocb 6bl 0T NMurbweHMHm 9 0 GlpeoHwsd.a
purnaweHwue. PeuyesBuble BblpaXeHUuasa, MCNONb3ye
npur naweHne. Mo3aopaBneHne. PeueBble Knunuwe,
noBegeHWSH B npouyecce nos3gpaBneHnsa. Muct
GnaropgapHoOCTMW®. PeueBuble BblpaxXeHWus, MCNonNb 3
MncbMeHHaAas4 6naropgpapHoOCT®Gb (6narogapHOCTHBLb
OT HUXecTOdaAWer o) . BoipaXeHne HepoBoOonbcTBa (M
4N 4 3amMeyaHunsa.keRevweBbeCNBBEPAEAYeEMble 4N A npe
BbilpaXeHWus, Mcnonb3yemble ANA BbIOBOpPaA. CosBe
bopmMynuposkwmu npepgnoXeHUSHa. MncbMeHHas p ek
QT UK EeTH®ble HOpMbL TenedoHHOro sasvspenepa. OGO
MopuuaHme. KomMnnummeHT K aKk BblpaXeHUue opno
KOMNAUWMEHTa. MonyyeHne -Haeedgopaaeyuen. CCEMAREAO
HepeueBble cpepgcTBa o6WeHNSH.

OcHoOBHBIE TpeﬁoBaHI/Iﬂ 6ypﬂTCKOFO PE€Y€BOIo 3TUKETA

MaHepa D6WECwWIDNIOLEHNE HeBepbanNnbHOIO OS9TUKET:

W WO Ss< T[Y33d

PacnonoxeHue OTHOCWUTENbHO cobecepgHUNkKa. I
rPoMKOCTMUW OOLWeEeHNSA. Barnap. MumMnk a. dPnsumuyec
OcaHKa. Mocapgka. WlwXOAK@e [ WaHaaNmw .1 A L

Bb10op anexBaTHOI, (POPMBI 00paLLCHHUS

YnoTpebneHnme pas3nmuyHbx Gopm obpaweHunma. .Cob6,.
Cob6nwageHune KOMMYHMKAT UBHbLIX Taby. Jo6poxen
QT nNKeTHOEe chnyuwaHwue. He K a TeaHITPWBHRHWUTEL NMB 3MO LYE
KpaTtKkocTb peuyueBOTr OO BKnapga. YMeHMNeE BecTwMu C

KYNbTypb peuywu.
4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:
1 CNOCOOKHOKOMMYHMUKAULMUKN B YCTHOMW WU N MAC3bbMKEEH H
ANA peweHMda 3ajfaydy MeX/JTUMYHOCTHOT O -I). Me XKY .
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pesynbTaTte OCBOEeHMoAXRelR U CLUMUMNNUHB CTYyaAeHT
L dzOls
T cneuyuundcpuky O6YypPATCKOrNo aTUKeTa,;
Zd3d Is!
f nNnpmmMeHUTDb 3HaHUAa o0 6y pngpTocdkecCM MPOEHUAETBbOHMD 13 TK O}
9 dzZOH J Is!
f npmemMamMumu KOMMYHUKAaAUUM C Yy4YeTOM O0COOGBEHHOC:T
6. O01mast TPy10eMKOCTh JUCHUIIMHBI:
13 avyasda He [ (Bouandg
7. ®opMa KOHTPOJIA:
MpoMeXYyTOYHAaR3 AaTIHTEMT. J U U A
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KyabTyponorus

1. MecTo aucuMmiIdHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl
OAncumnnumHa «KynbTyponorma» BXOAWT B Bapwu

(Mogynu) » Kak agumcuunnmHa no BbI6GOpYy bB1l.B. 4B.
2. He.]'ll:. OCBOCHUA JUCHUIIJIMHBI:

f cnocob6cTBOBATHL O P MU PBO B aKHyWIKb T YYP O NOT WA e K K
No3BONAKWWMX MNOHATbL CYWHOCTb KYNbTYpb, O0C
PYHKULMOHMPOBAHMNS,; cnocobHocTKM paboTaTb E
coumanbHbeEe, 3THWUYEeCKUEe, KoOHPecCUOHAANbHLbE
3. Kpartkoe cogep:xanue JTUCUMILIHHbI

KyibTypoJsiorus kak HayKa

MpepgnocbinknM GQopMUMpoBaHMUA KynbTyponorumnm. Ky
M Hedmnocodpckmnme 6N10KMN. dyHpaMeHTanbHasga u n
M ncrtTopumyecekas KynbTypowwvoresa.cndleeme KywmahH.!
MeToAbl KYNbTYpPONOrMYEeCKNUX wuUccnepgoBaHUR. Oc

KynbTypbl. CTpykKTypa U GQYHKUWUWU KYyNbTYyphl.

Hcropusi KyJbTypOJOrH4eCKNX YUYeHH
npe,ﬂ,CTaBﬂeHMﬂ 06 OTNNMYNMm4ax 4yenoBekKa NOETH b X U |

B KOH@YyLMaHCKON Tpagunuyun. MoHATMKE «pXapmMme
O «nanpene» B [ApeBHeW Tpeuyuunmn. KynbeTypa Ka
KYynbTUBUPOBAaAaHME YyMa. MoHMMaHUE KYynNnbTypb B

B O bpaHUuy3 ecuEwnNAI,PpOBB HeMeLUKOIW Knaccumuyecko
KynbTyponorumyeckKkas MbICb.

Kyabtypoaornyeckue yuenuss XIX—XX BekoB

FretTe MU pPoOMaAHTMWUKMN. Mpob6nemvmala p ¥y Dipa g/ /paiM aB  KQYWUE
B «®mnocodum XMU3HUD». MapbyprckmaT Bia . b adgpeaHHCLK
bunnocodnmsa kK YXetlEmWmoDu.KoAT ,ToaH. Wk AwwpKTMoeh Mma . A
amMmepmkaHcKkasa d@unocoduAa KYNnbTyphbl: poMaHTMye
OQBO/NMTWULMOHUIM U ANPAPY3INOHM3IM O -UKCYT/ObPTUYHPEEC.K NIK O
Teopunm O HauMoHaNbHOW NCUXONOTrTUUW WMCHaAapRUAOERER
Tunso WOeHTr nepaToiM.60k. CoumonormuyecekKkum nopgxo

dnnocodunsa XU3HN, bpeignsm. Mc n xkOHarHaa.Nn n PA 8 ©
KoOHUuenuumun. -MEppurwegpKas WK O Nna n ee n-penpjec
PyHKUMOHANMUCTCKNUN NOALXO0L K U3IYUYEeHUIKW KYNbTy
KYNbTYQpbl. TexHoOoNornyevamna.nperepmpanvoMmu 0JH.U C

K nEemen KynbTypb.-aH®PpOOOOPCROAOK anA mu nepwn
KYNbTYypbl.

CemMHOTHKA KYJIbTYpPBI

CtTaHOB/NeHMWE CcCeMMOTUMYECKOrNro noagxopga K WnU3yu4e

Twnn bl 3HakKOB. 3HayYyeHNne 3HakKa. 3HaKoBblE cu
KOHBEeHLUMWOHANbHBLBE, Bepba@aRb HbHEA K C U CAT3eMbI . K a1 038
KopoBble CUCTEMBI. MapanuMHIrBUCT UK a. KnHecwuka.
XpoHeMUK a. MpokcemMuneka. CncrtemMonor unsa. CemMuo
CemMmnmotTmkKka MCKYyCCTBaA. CemMmmotTmnmkKka penunrumnn.
TunoJsiorus KyJbTypbl

MHOroob6pasane TUNONOTMUNA KYynbTypb. ®dopmauymnmoHH
n CYOKYNbTYypE®Bl. Bnnaunwue reorpad@uuecekumunx,
aHTpPpoONMONOTlr MYeEeCKMUX, X038MWCTBEHHBbIX bakTOpOB
HaunoHanbHaHagwopay@a@acaH-C. KynbTypa UM LWUBMWU.
H. laHnneBciKinewr n@®Op al,o nA.6xCopoAniHa uwe. Tunon
KynbTyMmwag M. DoVMMmaHa. MHHOBaAUWOHHBLIE U Tpaguuwn
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KyabTypa u penurus

Mpob6nemMa COWYHEOUNSHBI A U penuruMmm B Hay4dvHOW p
PYHKLUU penur unmn. CooTHOWeHME KynbTa U KYI
AHMMUMCTNYECKNUE BepoOBaHNA. Mnposble penurunmn.
CMbiCn penurumMosHOTNIoO cmacghpwa.a NMpapmwmwa ak a 3 HKAY
onbTa B OYXOBHOM ONBLBTE yenoseyecTBA. Penyv
Pedopmauummn. Penurma B COBpPeMEHHONW KynbType.
JAuHaMuKa KyJbTYPHBIX U3MEHEeHU I

OnHamuka KYNbTYPpbl. Mpob6newma KYNBBYXOTRpMeEEB A
KYNbTYPHOW L[UHAMUKMN. CnctemMa Knaccumgpukaumuni
da 3 0B bl TuUN KYNbTYyPpPHOIW AVHAMUKN, CMeHa C
KYNbTyYypbl, KYNbTYyYPpPHBbIW 3acToh, ynapgok, KpWunsl
TpajompmMauyunun. MCTOUYUHUK M n hbakKTOpb KYynbTYPHO
noaxoha K npob6bneme. KoHUenuua AOAAUHHBX 3KOHON

Ocob6enHocTu KyJabTypHOil 1uHaMuKku Poccun n Bypsatuun
OTNnMYntTenbHELBE 4yeprT bl pycckoif mncrTopwumn n Ky
B PYKON KYyNbTyp MpoTnMBOpPEUYNda MOLepHMU3 Ma.
coumanumcTunmyeckKo peBontwyunnm. CoBeTcCcKasd CUCTE
Coupeanwnsm. 3acTon. MocTMOAEepH. XapakTep
MEXHAaLUWOH3AMMO®@EeEeWC TBUE. MepcnekTMWBE.LI. Mpobo
Cneyncdmka KoyeBOW uyumBumnanumszauummnm. Xoszancrtseo, 6
K Poccuwn. MpOHMKHOBEHNE OyAaAM3MaA. MocnepcT
M ee BNWAHMWE HaAa RYNPHEAQRPHYIONKBAIHHBYPOCTDb, n c
coBpeMeHHONW bypatTun. dopmMmpoBaHMUE MWUP.OBO33Pp
4. KOMl’leTeHHI/II/I, q)opanyeMLIe B pe3yJjibTaTe¢ 0CBOCHUSA AUCHUIIJIMHDI
f cnocobBHOCTHb pa6éoTarTthb B KonnekTtwuse, , TO]
3THMYEeCKNE, KOHMPeccUMOHanNbHB)e MU KYNbTYPHbI
5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pesynbTaTtTe OCBOeHMoAxkelR U CLUMUNNAMUHB CTYyAeHT
L dzO1Is !

e
7

f OCHOBHBIE MPWUHLUMWAI b yenoBeyeckoro cyuwecTt
M coTpyaAHMU4YecCcTBaA,;

f PpONb KYKIAGKT yppebl Yy A TOpa CcOUMaNnbHOTNIO B3aumofg

f O0O6bbEeKTHYW U npeagmMeTHYW o6nacTtwu KYynbTyp
O YyenoBeke, KynbType n obwecTBeE,;

f OCHOBHbBLE TeopeTMyecKMe KOHULEeNUUU KYNbTYPpPC

f OCHOBHbBLE NOHATMA KYNbTYPONoOr uun;

f BONMPOCHLbLMEEKYPM KOMMYHMUKAULUUW, TUOONOT NN WU

T rno6anbHble Npob6bnemMb COBPEMEHHOCTMU C TOUYYK.

Zdzi Is :

1T pykoBoOoacTBOBATbLCSA B cBoe AeATenNnbHOCTMW,
COBPEMEHHbBMNW NpUHLMUNaAaMW TonepamaTHOCTW, 4l

f yuwmTbBATSH pas3nnnyHLBE KOHTEKCT bl (coumnmans
B KOTOPbLIX NpoTeKawT npoueccob o0b6yuyeHUss, B

f BCcTynaTtTb B AMangr MU COTPYAHMYECTBO

9 IzZOH j Is

1 dopmamMm camMoBbLIpaxXeHUdA MU cnocobamum OEATMBAN
rapMoOHMUM B MHOroob6pasawmwum, HanpaBNEHHOCTMWU |

1 HaBblKamMu MCNONb30OBAaAHMUSH MOMYUYeHHBbX 3 HaH.!
Pa3NMUYHbBIX KYynbTyp, Y4YuUuTbiBasa O0COOGEHHOCTWU
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6. O01mast TPy10eMKOCTh JUCHUNJIMHBI

1 3ayvyerTHaa3 6e gyraHcOLBa) .

7. ®opMa KOHTPOJIA:

MpoMeXyToOYyHass agarecTaAyuveim. )

ITHUKA

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

OdncuumnnmHa «3TUMKa» BXOAWUWT B BapumaTWUBHYIO
Kak agwadHwleaummm Bb6OpPY bB1.B. AB. 2. 2.

2. Hem; O0CBOCHUA NUCHUILIMHBI:

1 packKpbTWNe copepxaHwus 3TUKMN K aKkK dbnnoc
M onpejeneHmMeE TOPUMHETKWO NpPpUPpOagb W CYLWHOC
OYXOBRMWHOCTHOMW .3HAaUYNUMMOCT M
3. KpaTrkoe conepxxanue QM CUUIITHHbBI

IIpeamer 3TukH. BO3HMKHOBEHHE MOPAJIH

QTumumMonor nd4 7 AeduHuyUuNM 3TUNK MU n Mopanwu. C

KYNTbTYPHOTM perynauygumu CO3HaHWM4 n NnoBeAEeHMWUH

ocobeHHOCTHN ee MYHKULUMOHMPOBAHMWSMH.paBmBH C TMOP al

aBTopuTterT. HeHacunwne K aK KaTeropumueckui N

HpaBCTBEHHOCTMW. MapafloKC MOpa/JbHOW OLEeHKMUN WU

ITHYECKHE BO33pCHUHA IPEBHOCTH

QT MNYyecKMne HOPMb MHAMANCKOT O o06wexmme3am. KBouoercy

By apaebl. YUe Tblipe 6naropopjgHusble MCTMWUHBbI. Bocbmep

Tpaguyumn OApeBHero Knrtasga: yenoBekontwbune,

BnaropogHbiA MYyX Kak HpaBCTBEHHbBW wupgean. Nc

ycTpoibdOmwEa TBa. Nao L3 bl M OCHOBHbLE TMNOMOXEH

Neruvswm wu WKona 3akKoOHa: MOpanbHLE LEHHOCTM

HanpaB/leHMN pas3BUTUA S3TUWYECKON MbICAWU aHTMUNY

JemMoKpurTa n Apnc TkontpeesHsa. M K b8 g 0 HKMM3HWI 3 M py IOLWM i

BonwHTapumiam copuncToB. Mopanusunpytwuwmi WHT e/

LYXOBHaAasd LeATenNbHOCTHDb MnaTtoHa. QT mnKa -Dnunk

OYUCTUTENbHBIA acKeTMUW3IM HeOoONATaTOHWUKOB.

HpaBCTBeHHOC CaMOCO3HAHHUEC IMYHOCTHU B CPEAHHUE BEKA

3anoBeagun Moumced m NWumcyca Xpumucta B HaropHoi

Jtuxa HoBoro Bpemenu

MpeanocbNKMN BO3HWUKHOBEHMNSH KanunmtanumsmmMa n

B Heagpax hbeopganbHOro obuwecrTBa. Bo3poxageHwu

MexaHuMWynsm MU ctTomumsm 17 BekKa. OB AEMOHMU3I M U

BpemMoHUM3IM PeliepbBaxa.

CoBpeMeHHBIC I THYECKHE TEOPHHU

YHuBepcannmam UM naptukynapusm B coBpeRensali

rnKka p[puUCKYypCa. MadcTmwea gm®/pogemempr mka [o06poO

rymMaHmM3 M. KoOHKkKpeTunsauwus obweyenoBeyeckwumn
K ycnoBuaM pfeATeNnNbHOCTW Bawenhn npodgeccun. M
MpocdeccumoHanbHbLIK pgoONr, 4YyecTb, TakT, TYyMaHM3

Joopo u 370. CTbI, COBECTH, BUHA
Obwmnme npepctTaB/eHUA O NOHATMAX HpPpaAaBCTBEHHOT

npeapctTaBneHne o pobpe M 3ne. McTokun 3na.
deHOMEH cCcTbiaa, coBecCcrTMWu, B WHBI. O&8bmc HOEHOIOE H M
KynbTypb cCcTbpaga, CcOBeCcTWU WU BUHbB. fonr (NAWUYHGBb

JloCTOUHCTBO, JII000Bb, IPYKOA U HEHABHUCTH
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MUp ULEeHHOCTEN. bPeHOMEH [AYyXOBHOCTMW®. JocTouHC

7 HeHaBUCTH®b, 7 MX X appaeTVerpmscxr.n K Ao BoO BM U pvo B |
M pas3nNuMyHoe. IDTanbl poXAeHNUWA U GopMMpOBaAHUS.
nwbéeun. JNwboBbL Kak TBOpYecKkasa cuna.

Jrousm, cB000/1a, YeCTHOCTH U CIIPABENJIMBOCTH
QromM3smM UM anNnbTPyuM3IM Kak 3TuUMYecKHDBaAaKEATEeROPpNWE
CBob6boga MU OTBEeTCTBEHHOCTHDb. YcnoBunua cBoObGOAH
MpaBAga Kak BbiCWas LEHHOCTHDb. JTo X b m ob6bwmMatH.
Mpo6bnema poBepuma. CnpaBefA/IUWBOCTHDLb.
CuyacTbe B CMBICJI JKH3HH YeJI0BeKa
Tpn npm/mermnmMsa o0 cyYacTbe. TemMHOe W cBeTnoe Ml
yesfoBeEeKa. CuacTbe U pobpopeTens. CuacTbe wu
XW3HW. YAOoOBONbCTBMUE U CcYHacCTbe.
4. KomnereHunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
NOBOOGKbL KOMMYHMUKALMMN B ycTHOM n NUCbM
MHOCTpPAHHOM 43 blK ax 4N 4 peweHUA 3apjgau
3aumopgé 8T BUNA
NocobBGHOCTHWDb pa6oTarThb B KONnNnekTuse, T OJ
THMYECKMNMeE, K O HKJyencbCTtnyopHHabnep Ghes nm 4 un s
. [lnanupyemble pe3yJibTaThbl 00y4YeHUs
pe3ynbTaTe OCBOEHMHOKEIZ N CLUNAUHB CTYyLEeHT

T

=
DN OO WO

dzOlIs+ :
epunmognsauyunio 3TMnMYecKoOMm MbIC AW MY ETEHE@B H L
HanpaB/ieHMA, a TakxXe WX npepcrtTaBunrteneimn;
CHOBHbIE Teopaxrmnageweenpod®NeMb COBpPEeMEHH
aTeropumanbHGbIN annaparta n MeToagONOr nMyec
YAbTWEH®PUNYECKOrIo SABNEHWNSH,;
YWMHOCTb MU 3aKOHOMEPHOCTW CTaHOBNEHWUSA Np.
B4 Is!
NpaBMWNbHO oNepumoBaAMKMUKEATEr oOpunuam
ocyuwecTBNATb akKCcCUMONOruMmMyeckumim aHanma cCcoOLUMN.
nNoHUMaAaTb NPUPORY COBPEMEHHOW HpPpaBCTBEHHDOI]
d&zOH J Is
93TMNYEeCKON TepMMHONOTrmMem M NoNb3oOoBaAaTbCHa el
HaBblkaMW BbLINOTHEHNSA YyuyeObHBX, WlOKBI@bE C KPME
OT3blBbl, COYMUHEHWNSA, peyeH3INnun)
6. O01mast TpPyA0eMKOCTb JUCHUIIJIMHBI:
1 3auvyerTHaa3 6e gyraHcroLBa) .
7. ®opMa KOHTPOJIA:
MpomMmeXyToOYyHaasI agarcTahaumeam. )

L
T

= —a
ox=xosa0g

= —a © = == —a KT =4

CouuoJiorusi

1. MecTro aucuMiiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl
Ancuyumnnumua «Coumonormsa» BXoAauWT B Bapwumart
(Mogynu) » Kak agumcuyuumunnanmHa no BbI6GOPpY bB1l1.B. 4B.
2. llenn ocBOCHMS IMCHUIIIHHBI:
1 N3yvyeHNne TeopeTunyeckmwmnx OCHOB n 3akKko
cCouUMONOTrMYyeckoOorm HayKunu, noee comagHwOquekHm,a ™
n MeTOa4OB couyumonorumdyeckKor o NO3HAaAaHWA;
1 nN3yvyeHne n aHanuns COBpPEeMEeHHBbIX couwvanbHBb
n
o

couMmanbHbBX SABMNEHWUNW;
3HaAaKOMNeHNE C METOAUKON NpoBefeHUS couun
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3. Kparkoe conep:kanue THCHUILTHHBI
Couvnmonornasa K aK ocobasd obwecTtTBEeHHaAHd Hayk a.
PYHK UL UMUK coumonor mnn. McTopwusa coumnmonor umu.
CounmanbHOE pa3BuTuMeE n couunvmanbHELbE M3 MeHeHMN
rpynnbe M O0O6WHOKX TUT p LCondarakiasLlHmBa U coLMmanbHaH#A
MHCTUTYTb WU coULWMWaNbHbLE oOpraHMsayuunmn. KynbTy
KOHTpoOonb. JleBMaHTHOEe noBefgeHWNE. Counmonor unmuye
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
1 cnocobHOCTHWb pa6oTarthb B KoOnnekTunuse, T O
3THMUYECKMUE, KOHMPeccnMOHaAanNbHB))e M KYNbTYPpPHBbI
1 cnocobHOCTbL K caMooOpraHumsz@Auumum unu camMoobpa:
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3synbTaTtTe OCBODRPHHEMMII UCLUNNUHB C
L dzOls

f CTpPYyKTYypy CcOLMONOTrTrMYeEeCcKOro 3HaHMUA, COOTH

1 npeagbICTOPUI #WpWn TOUMNPCIKLIHEO N pPpefnochbLAKMN COl
OCHOBHbBIE 3Tanb €ee CTaHOBNEeHWHA U pas3BUTMU
COLMWOIJCKIOWY eHayK U,

f cumcTemMHBNn noApgxopn K aHanunsy obwecTBa, T €
M3 MeHEeHWNN,;

f coumonormyeckKkme KOHUEeNUMUU ANAUYHOCTM, MOHSH
pOAN, OCHOBHbBLIE 3TaNb W areHTb couManmsall

1 PONb COUMWAINDbHBKW3MHIC TOOTUWYETCOTBB @B, U X QY HK UMM

1 NOHATMUA coumanbHOIMW CTPYKTYPpPb U coumnmansbl
coumanbHORW MOOBUNBHOCT MK,

1 ocobGeHHOCTM MeTOo/aOoB cbopa MHGOpMaAaUMKUM
mccnepgoBaHs4,;

Zd3j Is! :

f aHanuswmpoBarThb C O BbpHEbMEE H HIbIE O 6 /iceoMmiph,a /1 B bl S B /1
M NPOrHo3uMpoOoBaTb TeHAEeHLULUNW UX pas3BUTMUSA,;

f cocTaBnATb nNpPpoOrpamMMBl MAOKBEe@HEeHWNE MUNKYPSOC K U
pa3pabaTtbBaTb WMWHCTpPYMeHTapumn, obpabarThbBar

1 pa6boTarThb c MCTOYHUMKAMNU Oo-NWHIATPMEBICKIW:A, C
M nNyébnumumcTuUuUYecKOW nNnutepaTtTypoun wn o6umbé6nunor
MCTOYHUMKAaMNU, MaTepumanamMumu 3IMOUPUYECKUX UNC

9 dzOH j Is!

1 cnocobHOCTbBLI nNPpUMeHSATHb TeopeTunyeckKkune no
couMnanbHbBX TM/PAOTOLN €NMVIP, M YBMBHABB M M POT HO3 UMpPOBAaTHLH
6. O01mast TPyA0eMKOCTh JUCHUIIMHBI:
1 3ayvyerTHaa3 6e guraHcoLBa) .
7. ®opMa KOHTPOJIA:
MpomMmeXyToOYyHaasI agarcTahaumem. )

IMoaunTosorus

1. MecTro aucuMIiuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMBbl
Ancuyumnnuua «MNonmtTonorma» BXOAWT B Bapwua-
(Mogynu) » Kak agumcuyuumunnanmHa no BbIGOPpY bB1l1.B. 4B.
2. llenn ocBOCHMS IMCHUIIIHHBI:
1T dopmMupoBaHumue Yy CTYLEHTOB CUCTEMHbBX 3 HaHMU

XNW3HU, UYTO AOTIKHYMOKWIEENEAMOCTOSATENbHO aH
ABNEHUA U nNnpouecchb, pgenaTb OCO3HAHHBLIW N
XW3HEHHYW no3unywuito, a Takxe MOMOUYb 6yna
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COBGCTBEHHOIo MWUPOBO33peHUs. HarbuneTPiape
OCHOBHBIX KaTtTeropumsax, CYWHOCT HBbIX XapaKTepl
3. Kparkoe comepxanue Q11 CUUIIITHHbBI
IHoauToNI0THA KAK HAYKA
CywHoOCTHBb nonNuMTONOT UMK, ee npeagmerT, CTPYKTY
MonmTtTonorma Kak YyuyeobHRAN JPMICWaNCKIMXH ay. 4 dcurin.p n s
IHonuTuyeckas cucreMa od1IecTBA

frocypapcrtBo, obuwecTtBO, OTKpbTOE ob6WecCTBO, :
yacTb NONUTUYECKON CUCTEMBDI, NONUTUNYECKUN W«
CUCTeEeMmbl, Knaccumpnkawgme m,Nn o MOTIMIT ANCIKLILX UE N C B §
OTHOWEHMNA, NOANUTMYEeCKNUEe npouyeccob, NonNuMTUMYecC
I'paxxnanckoe o011ecTBO U NPABOBOE IOCYAAPCTBO

F'paxpaHCKOE obuwecTtBO, CTPYKTYPpPHBIE 3NeMeHT
nnbepanaeovBoenprocypnapcTtBo, @GYHKUMM ©nU couyuwunan
nonwuc, npoumsBoOoagCTBEeEHHasa c pepa, NOMTNTMYECK A :
npaBa 4YenoBeka, npaBa T paxpgaHWHa, NONUTMUMYE
obwecT-BI@OMMOiecKaa cmcrtTema, 3KOHOMMUYecCcKasan MO/
IHoauTn4yeckne NAPTUM U NAPTHIIHbIE CHCTEMbI

Monmntunuyeckas napTwuns,; ctTagumn pas3BUTMNSA nonnu
napTtunim,; PYHKLMMU NONMNUTMYECKUX nNnapTuim, Knacec
neranbHbEe W HeneranbHBLE, npaBswne M ONNOoS3
KOMMYHUCTUYEeCKMQKpPEDUWAOK U e, bawncTtckune,;
Gunnaptusm, MynbTunapTmuimHaa cucrtema, napTtwui
coumnmanbHamMMib,admam@AwWhn Hasad KOHKYpPEeHLUMNSA.
IMoauTH4yeckas BJACTD

MoHATME «NOAUTUMUYEeCKaAasa BNacTb», CywHoCcTb #u
NONUTMYEeCKOWU BRaAacCcTMWU. MoHATME NEerMTUMMHOCTMN
BnacrTwu. Tunonorva ner MmwmMwoln BBl/AZT MN .B  PpoaBbs

OcobeHHOCTHXW nermtTuMmmMayuum BNacTuMm B COBPEMEHHDO
HoauTnyeckoe augepcrso. Iloaurnyeckas 3aura

Mpmpopga M CyWHOCTbL nNuagepcTBa Kak couuManbHOI
M «NONUNTUYEeCKOEe /Nunpaeeaegmwe  xPaaXa KoTpelp MMalpreTan
NITnyHOCTHGLIE yeprT sl nnpapepos: NPUPONLJHBLIE K a
npodpeccmnmMoHanbHbBE KayvecTBa.

IonuTuveckne peskUMbI

MoHATMKE «KNONMUTMUYEeCKNMN pexum». OCHOBHEBblIE ye
KnaccudnkaUuasnmK UKo JIMETHIMHMO B . ToTanutTapHbX 0O
MW OCHOBHDbBLIE 4YepTb TOoOTanNnUWTapHOTNIoO pexuwma. ABT
n OCHOBHEBbIE 4yeprThbl. OCHOBHDBIE nyTwn nepexopga
K feMOoOKpaTMUWUYeCcKOMY pexmMyM. n@AemoOrwpac iMiBcmm
pexunmm: CYWHOCT b, OCHOBHEBbIE yeprT sl n ero
Knaccudpunkauyuma pfemMoKpaTMyeCcCKUX PpPpexmmoB B COB
N30upartesibHbIE CHCTEMbI

QnekTopanbHGLBE (nsbumupatenbHbE) C U C Tpeamrbe. 1 b DBl
cmcrtem. CoBpeMeHHbe uUs3IbupaTtTenbHbE CUCTEMBI
3akoHOpaaTenNnbCcTBO 06 nsompaTtTenbHOMN cnmcrteme.
ee Pa3HOBUAHOCTM n MoOAWGhpUnKayumm. Mponopuy
7 ee cneuwdaBKIa Y HBbI X cCTpaHax. CMe waHHLE

MHOTFrocTyneHyaTbie BbO6OPpHLI.
4. KomnereHuuu, popmupyemblie B pe3yabTaTe OCBOCHHUS JUCHUNIMHBI:

1 cnocobHOCTHWD pa6oTarTthb B KonnexkTtTwuse, T O
93 THMYeCcKNUe, KOHPpeccurnmownmanAnwne)é OK Ky nbTypHBb
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5. Ilnanupyemsle pe3yJbTaTbl 00y4eHHA
B pes3ynbTaTtTe OCBOEHMHOAReT M C L MNTUHB CTYALEHT

L dzOIs!

f moAumTuMyecKkMe KOoOHUEeNUUU NONMTMUYECKWUX MbICINI
f ocob6beHHOCTMW pPOCCUMUCKON NONUTUYECKON MbIC NI
f OCHOBHbBLE KaTeropum NOAUTONOT UN;

f CcTpPpYyKTYypy nNnonuMmTmMmyeckKoOm cumcrtemMb obwecrTsBa;
f TMNONOTNTMWK OCHOBHbBLIX MNMOAUTMUYECKUX MUHCTUTYT
Zdzj Is!

f cumcTemaTmuaumpoBaTtTb M ob6oOOWATbL NONTYyYEHHYI |
f mcnonb3oBaTb WUHGMGOPMALMOHHBIE TEeXHONOTWUN L.
9 d&zOH § Is

f cneuvanbHOW NOTAPTNOMIOOC MO EIC & D

f HaBbKaMM aHanmMmaa NONUTMUYECKUX NpoLeccCcOB.

6. O01mast TpPyA0eMKOCTb JUCHUIIJIMHBI:

l13avya® g v A@BAH aock

7. ®opmMa KOHTPOJIA:

MpomMmexXxyToOuyHaasI agarcThAumeam. )

HanmnonanbHasi KyJ1bTypa B YCJIOBHUSIX IJI00a1U3a0MU

1. MecTo nucuunIMHbI (MOAYJIfA) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl
OncuuvnnHWaagmnowanbHas KynbTypa B» YBHRORBMS
B BapMmaTMWBHYIWO YacThb 6ok a b1 «AncunnnmnH bl
B1.B. AB. 2. 5.
2. Ileb ocBOEHUST IMCHUIJIMHBI:
1 M3yUYeHNe OCHOBHDLBX NTpaNXpleaTgHwbieXCc Kimpxo 6 1em  Ha L |
B ycnoswmax rnob6anumsayumm B COBPEMEHHOM MU,
3. KpaTkoe coaepskanue QuCHUNIHHBI
ITonsitue KyJabTypbl. CBSI3b KYJAbTYPbI H 3THOCA

OQTHOr eHes. QT HOC n obuwecTtBO. O6 wnHa, nnen
STHUYHOCTWMAbL [kKoAXNOHWMUMAHMUIO 3THMYEeCKOT OO dhe
KOHCTPYKTUBU3IM, MUHCTYyMeHTanumam. MWNWctopusa u T
IMongTHE «TI00aTH3AIUA»

Frno6anunsauynga: K npob6bneme AedpuHunynin. Ffrnoo6
rnobanmisayuun eTeeseemBaeEHUHHBLX CMWU. Frno6anusauywn
ITHHYECKANA HACHTUYHOCTDb U O THUYECCKaA MOﬁl/lJIl/Ball]/lﬂ B YCJIIOBUSAX moﬁanmaunn
Frno6bannsauyns n CTaHOBNeHMUeE MHOT OKY/IbTYPHDO

Ha KPU3IMUC CUCTEMb HaLMWOHAIMDbHbIXE HITOICYHYHAOACPTCbT. B
rocyfapcTBeHHOrNo cyBepeHUTeTa MU ocnabneHmM:
BbHIMONHATbL @QPYHKUWI cCOULMAaNbHOTITO BKNKWYEHUNSH.
ITHHYHOCTb U KYJbTYpPa B YCJIOBHAX IVI00aJIM3ANHUHU

«OTKpPbLITUE» 3aMKHYTOIo npocTpaHcTBaoGanusaag!
PacxoxAgeHVne NOHSATWUS nNpocTpaHCTBA WU Teppur:

NONUTMYUYECKOIN (coyumanbHOM, KynbTypHO®, peny
conpefgenbHbX CoOUMANbHBLX MNPOCTpPAHCTB: penwur
K 0OTp bl € MOT YT npeBOCXOAMUTHL rpaHMLU b HaluwnoH
M BO3MOXHOCTMW, CBSA3aHHbLE C TpaHCHAaAUWOHANbHDO

IHonuTHKa 321U THI ITHUYECKOH KYJIbTYPbI: EPCHEKTUBLI B PA3BUTHU

OnbIT NO ynpaBAEeHWUIW 3THOKY N bKJYZPMHGBMY epcak30HI0 0D N
( CWA, ABcTpanwunmn, KaHapgb) . OnwblT Beay wmx
Bennkob6bpurtaHwusa, FrepmMaHunsa).
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HanmnonanbHas KyJapTypa BypsaTHu B yCJI0BHSIX I7100a/1M3aliH
Ocob6eHHOCTHN HaUMOHANbLHOW KynNnbTypb bypaTtwnwu

HauumoHanNnbHOMW MAOEHTUWYHOCTMU B COBpPpEeMEeHHBbIX
MmHMNyUmatwmBa, OTBETCTBEHHOCTDb Hapopagos, XenaHl
A3 blK , mnctTopuw ”n T. 4.

I'nodanu3anmoHHble M3MEHEHUS] B TPAAMUMOHHOW KYJbTYpe U CAMOUJAEHTH(UKANMU
OypsaT

HeO,D,HO3Hal-IHOG BAMNAHMWUE rno6anm3au,mm Ha

HnBenumpoBaHuWue U yYyHudbpukaumsa KYNbTYPHOT O Hac/
KynbTypa O6ypsTcKOro Hapopga «He COBCeM Tpa
Mpo6nema ykpenneymeaHaoneHoORB O camMoCO3HaHSH,
TPAaAMUWUWNOHHONK KYNbTYyph.

Haunonanbnnaﬂ KRYJbTYpPa Kak (])opMa H YCJIOBHE COXPAHCHUA UACHTUYHOCTH ﬁypﬂTCK()l"()

Hapoaa

3HaHMWe, yBaxXxeHue cBoOel MCTOpPUU, TpPpagUuLUMUOHHDO
0OCOO0eHH eENK 0, SBASS€eTCSA OCHOBOW COXpaHeHMUSH
M3yuyeHMe onbiTa NO 3HAHWKW, YBaXeHWUIW CcBoeh WU
putTyanoB, S3blKa.

I'mo6anu3zaunus U pa3BuTHE KYJbTYPHBIX MPOIECCOB B COBPEMEHHOM MHpe

OCO6€HHOCTVIHOI-ﬁ8.LI,I'I’ICDIH-II»ﬁ'ITII¢|bKVI " e e BAUMWAHMME Ha \

pa3Hoob6pasuewm B OT A€/ bHBbIX cCTpaHax. OnowliT |

MpakTuMKa ULeHTPaAa U pPperMoHOB NO ynpaBAeHWUW 3T
4. Komnerenuuu, popmupyembie B pe3yabTaTe 0CBOCHH S JUCHUTIIMHBI:

i CNOCOBHOCTHWb pa60TaTb B KonnekTtTWnase, T O J
9THMUYEeCKNE, KOHMPecCUMOHaANbHB)e MU KYNbTYPpPHbl
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pe3dynbTaTtTe OCBOEHMOARel@ U C UMNNAMHB CTYyAEeHT
B pesynbTaTte oCBOoeHRoMKe U C ULUNNUHB CT

L dzO s ¢

W OCHOBHEBLIE 3Tanb pas3BUTUA yenoBe4yeckKkOImW U v

Pa3NUWUYHbLIX KYyNbTyp W penurunmn, B npouyuecce
KYNbTYPHBX Tpagunuminm, ULEeHHOCTEN MU HOPM,;
w MecTO 7 ponb HaAaULMWOHANbHOWOHTKGHNEGT § Pbl CBE

XYPHANUCTMUKMN KakK 4YacTW KYnbTypb ob6uwecrtBa,
2 dzj Is
w apgpanTtTumpoBaTbCss K pPas3sHbBM COLWOKYNbTYPHBM

K HauWMOHANbHBM, KYNANbTYPHbBM WU pPenuUr nosHBLBM
W WUCNONb3OBAABENDPHWEMEBA AN pa3BUTUSA CBOETO

B KOHTekKCcCTe 3apgay npodeccuHMoHanbHON pesaTe.

9 dizOH § Is
W KynbTypoi MblW/TEeHNA, CnNnocoObBHOCTHDbLIO K B O
MHMpoOopMaLuMmMm, nNOCTaHOBKEe ULeNnehn n BbOBOPY Ny

6. O01mast TpPy10eMKOCTh JUCHUIJIMHBI:

1 3ayvyerTHaa3 6e guraHcoLBa) .

7. ®opMa KOHTPOJIA:

MpomMmeXyToOYyHaasI agarcTahaumeam. )

MupoBbie peJuruu

1. MecTro aucuMiiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl
OuncuyuwnnnMmM@mo B sl e p e /rwrovam T B BapuarkaBbHBIo
«QncumnnaumHb (MOAgy~nu)» Kak AguMcuumunamHa nNo BbO
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2. Ileab ocBOEHUSI AMCHUIJIMHBI:
1 dopmMupoBaHuMme cucTtTemMbl 6a30BbLIX 3HaAaHWUK, YyMerl
a TaKXe TonepaHTHOrNIoO OTHOWeHMWA K nNpepgcrtaBurt
3. Kpartkoe cogep:xaHue JUCUMILIMHBI
OO0mas xapakTepucTHKa OyAIM3Ma KAK MUPOBOH peJIMrum

byaagnsm B WHANwu, Kntae, AnoHununm n Poccumn.
ABpaaanecm/le peJaurum

ABpaamMmnmyeckKkue pennr nun: 06 wWwa4d XapakTtTepuncrTwu
mnypnawumsma, XpMcrtTunmaHcTBa A n /BN a M@AP a BB oiradwEea
m Poccuasa. 3anapHoe XpucTmaHCTBO: npoTecTaH:

Kak pedpopMauLMOHHOINIO ABUWXeHMA B 3anapgHOM Xpu
MupoBbie peJJMruu B COBpeMEHHOM MHpe
Pennrmnmo3HbEe LEHHOCTW WU CcBOOGMTraieedORBEIT IP.ena
M KOHPecCUMOHANbHOW 3BONKLUMN.
4. Komnerennuu, popmupyemblie B pe3yJibTaTe 0CBOCHUS AN CUMIIIMHBI:
1 cnocobHOCTHWb pab6oTarTthb B KONnNnekTuWnse, T O
3THMUYECKMUE, KOHMPeccnMoOHanNbHB)e N KYNbTYPpPHBbI
5. llnanupyemble pe3yJbTaThl 00yUYeHUsI
B pe3synbTaTte OCBOEHHAxelT U CLULUNNUHB CTYyAEeHT
L dzOls
1 6as3oBble pennruvmoBeguyecKkne NOHATMUSNA,
! ocob6beHHOCTMW CTPYKTYPpPb pennrumn, eé Tunos u
f ocobeHHOCTMW McCcTOpPpUMN, BepoyuyeHUa U KYyNnbTa
Zd3d Is! tcOMMdzOIsted 9 Ols !
T TeHAEeHUWMANH WS MBBE COBPEMEHHDBX pPenunrunax,
f ocHOBHbLE nopgxongb K nNpobnemMe nNPOUCXOXLEHMNU
mcrtTopummnm obwecrTBa,;
1 MecTo pennrmm B CcUCTeMe KYNnNbTyphbl,;

o ZOH j Is!
W HaBbKaMW Ppas3/IMyeHUA OCHOBHBLX penuruili no
pennrmMoepEpD@AHM3I AL UM, ycTponcTtBy, apxurte

M MONUTBEHHBX MecCT.
6. O01mast TPy10eMKOCTh JUCIHUNIMHBI:

1 3ayerTHaa3 6e g4raHCOLBA) .

7. ®opMa KOHTPOJIA:

MpoMeXyToYyHass agarecTaAuyumeim. )

HOJII/IMeprIe KOMIIO3HUTbI

1. MecTo tucuunaInHbI (MOAYJIsA) B CTPYKTYpPe 00pa30BaTe/IbHOM IPOrPaMMBbl
OvcunmnnumHa «flonunmepHEGLIE KOMMNDO3WNUT bl» BX0o4wu
«OQncumnnaoumHbe (MoOoAaynu)» Kak aAuMcuuMnaMHA NO BbLO
2. Heab 0CBOEHMS AMCIMIIJIMHBI:
1T dopmMupoBaHmMe Yy CTYLEHTOB COBpPpeMeOMBAS3 IMPIL
MaTepuanax, TeXHonNorumax wuUX nNonyvyeHwunsa, C B
3. Kpartkoe coaep:xanue TUCUMILIHHBI
BBenenue
CuctematTunka MaTepunanosB: KOHCTPYKLWMWOHHELIE,
cBoncTtBaA, dhakToOp B> onpepgpenawwmHee Ha A1 py KQoysppye N
npo6nemmbl nNonNyyeHwU4 n mccnepoBaHU4da nepcnecxk
peweHne Ha YypoBHEe yyeHMUA O cocCcTaBe.
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MeTOI[bI HCCJICI0BAHUA MOJJUMEPHBIX KOMIIO3UTOB

Cneuundcdunka COBPEMEHHBbIX MHCTPYMEHT anb HbIX M e
NONUHIEX) MaTepumanosB. Paspyuwatwuwume U Hepaspylwa
NONMMEPHBLIX MaTepumanoB, cnocobbl MX peannsadlwm
Honyqenne MOJIUMEPHBLIX KOMIIO3UTOB

1 dstecOdzdud MEdj SCtBYtsLdIsT

MeTannbe MW MaTepuanb Ha UX OCHOBOeJ/VWEBEePBKHE& D
nonummepHbe GOpPpMbL yrnepopga M MaTtTepuanb Ha W©:

yrnepopagHboble BO/OKHaAa, CMHTEeTnyYeckKkmue anma 3 bl
3HAO3ApPaAaNbHBLE CcOoOegMWHEeHMWA Ha WUX OCHOBE. Py n
MoimmepHana KepamMmkKka U KOMMNOO3WUTBHI. OAn3ailH Heof

{cOddui Mid) CoBfsLdls’
OpraHunyeckmne nonnmmep bl n nepcnexKkTWUBHEBbBIE Ma
NONYNPOBOAHUKMN, NMPOBOAHUKMN n boTonpoBOAtL
KOMMNO3VMEUOGARBPMUAI . O [CTTEEHKAIMION aC T UK MU . Mpob6newmb
nepcneKkTWBbB pa3BUTUA NOJTUMEPHOT O MaTepunanos
4. KOMl’leTeHHI/II/I, (l)opanyeMLIe B pe3yJjibTaTe¢ 0CBOCHUSA AUCHUIIJIMHDI
f cnocob6HOCTHSD mcnonb3oBAaTHb MOTYYeHHBble
byHaoamMe@BRapa3I 4EeNnoB XUMUMUKNM Npun peweHUuly) npo
5. llnanupyemble pe3ybTaThl 00yUeHUsI
B pesynbTaTte OCBOeHMoARelR U CLUMUNNMUHB CTYyAEeHT
L dzOIs !

f coBpemMeHHBbIe HanpaBeHMNSH pa3BUTMNSA XNUMUMN
coeaguHeHMNIR,;
f cywecTBO NP@ELaAEICIBUWN X XUMUYEeCKOoe, dhnsunt

noBeageHMWe nonnmmmMmepHLBLX MaTepumarsnnoB,

f npuHuumunbl M o6GNnacTuWM UCNONb30BaHWUA O0O6BEKT.
yyeToM MUX cocTaBa, CTpoeHUA U nNoBepeHWUNS ;

z d3d Is

f KOMNDMEeKCHDO NPMUMEHATHL MO O XE HWKSO MO € K10 M SA |
coeaguHeEeHMNIR,;

f ycTaHaBnmBAaThb cooTBeTCTBMUE MeXnay OObexKT
NONYYEeHNUS N NPUMEHEHWS;

9 dzOH j Is!

1 HaBbKaMu aHanunmsa npouyueccos, nNpoTeKkatwWwm X

MaTepuanax,;
f pab6oTaTb CO CNpaBsBoOYHWE P/HLITME (MAT \ePMiA NAM . N O
6. O0mast TpyA0eMKOCTb 1M CHMIIJIMHBI:
2 3a4YyeTHbBE72o0wadca).
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOYHas3s agarecayuvem. )

q)yHIlaMeHTaJIbele NNOHATHUA XMMHUHU

1. MecTro aucuMiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
OAncumnPyHaamMeHTanbHble NOHATUA XUMUU» BXO
Bl «AucumnnuHuel (Moagynwnu)» Kak pgucuyuumnnanmHa no
2. Heab ocBOEHMS AMCIMIIJIMHBI:
T yrnybé6bneHumue 3HaAaHUW B o06GBNAacCTU OCHOBHBLBLIX TEec
COBPEMEHHON XMUMUMN.
3. KpaTkoe coaepskanue Q1 CHUNIITHHBI
XnmMmmyeckas CBA3b. Twnn bl XUMMUYECKMUX cCBsA3e€Erl
KoOOpAMWHALULWNOHHLBLIE yumecna, MeXxMonekynfAgAQe B3
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MHOT OaQaTOMHBbBIX MONEeKYyI. feomMeTpusa MoONnekxkyin. N

Ff'MmnepBaneHTHOCTHb, INneKTpoHOAEePU UM T HbIE MO eEeK
Kn c neoTcHHoO B H bl € paBHOBeEeCMWUWSA. KncnotTHOGCaOHWHOB HOE
paBHOBecunue B BoOpge. HuBenupytwnin 3 dphekT pac
KNCNOTHOCTMW no bBpeHcTepy. MeMpckn O K M 0O O D B mo o
Nbwunca. Kncnotb 231eMeHTOB rpynn 6opa u yr
n Kunmcnopopga. Mo nexynbl ranor eHos K aKk KWucrr
M OCHOBaHWNW Jilbwuca. OCHOBHbLIE TWUNb peakdLuwni.
TepMoagunHaAaMMyeckKkmne napamMeTpbl KMUWCNTOTHOCTMWU. F
CunbHBE KUCNOTHI, CYnepKMWCcCnorT bl. PYyHKUMA KWKUCcH
HekoBaneHTHbLE B3auMmmMopgemcTBUSA. BBepeHnme B CYy
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
1 cnocobHOCTHWB mcnonb3oBaThb NOoONTYy4yeHHBbIEe

dyHAaaMeHTanbHbLX pas3fgenoB XUMUKU Nnpun -IpeweH.
5. llnanupyemble pe3yJbTaThbl 00yUeHUsI
B pe3ynbTaTtTe OCBOEHMOARel@ U C UMMNNAMHB CTYyAEeHT
L dzOls
f dyHAaAaMEeHTanbs b -WNOAISHT IXSM MUY E€CKUX CBSA3en,

OKMCNeHNSA, KoopAMHALUMWOHHGBIE ymncana, M €
B3aMmmMmoagemcTBUS;

f XKXmcnoTb MU OCHOBAHWSA B HeoOpraHMmyeckom, K
cynepkunwcnor bl, BOAHEBIE MaHEBODUMHTLIEEN M a CCTBOP
cpeabl;

f OCHOBHbBLE NOHATMA CynpamMoNekKynaApHON XUMUMN,;
z d3g Is

f mcnonb3oBartThb 3HaHWS4, HaKonJsaeHHble npwu n
KOHKpPETHBIX 3agady, CBSA3aHHBLX C NpodgeccunoH:
9 dzOH | Is!

1 TeopeTmyecKUMMUUNIPEFEOAaMBAEANBMbLX pas3jenos
6. O01ast TPy10eMKOCTh JUCIHUNJIMHBI:
2 3a4vyeTHbLE72aWmaaaa k.
7. @opMa KOHTPOJIA:
MpoMeXyToOYHass agarecfauymeim. )

Xumus Opr)KalOllIeﬁ Cpeabl 1 XHMMHKO-IKO0J0TH4eCKUi MOHHUTOPHUHI

1. MecTo tucuunanHbI (MOAYJIsA) B CTPYKType 00pa30oBaTe/IbHOM IPOrPaMMBbl

OAnvcumnnmHa «XuUMu4 OKpYyXoHwwmeldr apegeimnim Mo
BXOAWT B BapumatTuBHY YyacTb 6noka bl «Aucuwur
B1.B. AB. 4. 1.

2. llenn ocBOCHMS IMCHUIIIHHBI:
f O3HaKoOMNeHWe CTYARBAWMBN CO KHOHBIEMIWT YX UMUK O

K akK COBpPEMEHHOI KOMNDNEKCHOMW HayKku, n 3
npoTeKkawwme B pPpa3IMUYHbBIX reocdepax 3emMnu;
T dopmMupoBaHMUe npeapcTaBAEeHMNI o] B3auMWMOCBA

XNMMyeckK™mmXx n 6I/IO]'IOF&131&I@‘I{H;HB<IXI'I$)M,IGEIS])COB6(BI'I(|D‘
BNMWAHMWNA Ha HWX yenoBeyecKOMm gedaTtTenbHOCTN.
3. Kpartkoe coaep:xanue TUCUMILIHHBI

Beenenne. ®u3nko-xumMmuieckas 3Boa0nus reocpep 3emin

MpeaomerT XN MUK OKpyXatuwe cpeAjbl. CBA3b C

XUMMUUYEeCKNUXeHMPEeBPpamMpmUpoLnHbIX cmcrtemax. e ox|
Feocdgepb n 3 eMHble 060NM0YK M. OCHOBHDBIE McToO
M 9K3O0OTlreHHbBE nNpouecchb. PacnpocTpaHeHHOCTDb >
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Bnoxummmueckas 3BONKUMKSAOC Aamn.c pepobin b U X U BARLY
B (popmMupoBaHum 6GuMOCdepbl.
Du3uKO-XUMHUYECKHe nmpouecchbl B armocdepe

CtpoeHune n cocTas aTmMoC (he p bl. TemMnepaTypHb
aTmMoC depbl. PoTOXUMUMYECKMNE npotuecchsl B B e
doTOoOXMMMUYGRKGEMEDbL NP CcTpaTocdepe. O3 0H : Hy n e
Py HK UMM B 6noc pepe. Bnunaunwue oKcCunuposB a3orT

coefguHeHUNR Ha HY/NTeBOBRX NI K B C KOMBEO H & p 0 LPEMC3CUBK O
CBo6GOAHDBIE pagunkanbl B TRPORBOCOKeWoENIEe HW®POT ONKENTMS

roMonor oB MeTaHa. ANNK €eHbl. Peakuumunm O3 0HUPOB
n KeTOHBbl. MpeBpaweHwnsd Cc yyacTtTunem OKCWUAO
dPoTOXMUMUMYECKMUNIN cCMOT . AT MOC (epHbli U uK cCo
BTaMOC (hepe. CepoBopgopoag. Adnokcwupag cepbl. Ok wnc.
B atTmMocdepe. Bopga B atmocdepe.

XuMHYecKHe NMpoueccol B ruapocdepe

FmaoponorMmyecskKkmunim uunKI. OCHOBHBbIE BUAbB Npupo

AHOMa nbHbBE CBOWCTBa NPUpw e . NOCPOBEABHOCTN BO
Kap6boHaTHasa cucTemMa U KOHLeHTpauusa WMUWOHOB E
pacTBOpaAa. PactTBopuMMOCTb KapboHaAaTHBX nNopoa4g.
Kanbuurt. Bnunaunwue npumMecemT ala PRBHEDB@ETWMGC T|
CMNMKaTHBX nNnopoag. PactBopumocTb Tunubbecurta u
OK M CANWTBEO/CLCHTGA HOB U T € /1b Hble npoueccbsbl B - TIwn
BOCCTAHOBMUTE/NNbHbBIE NOTeHUMWaAanNnb npHHO AMH/BEM bCBMOCAT
Fe-O—-H,0-S-CO.. OK W eB/lOECHCUTEA H O B T e H U e B NPUPOLHBLIX

Mpoyeccb AbIXaHWA " pa3noxeHwuasa. TemMnepaTyp
Pep®wapepHOCT b . Onunur ot podHBLIE n 3BT pPOdH
KoOMNnnexkcoob6pas3oBaHMWH B AHBIRBAPOUMPEepPELC.NHTel|
KoMnnekcoobpas3oBaa«x/,TmBHHeB spxXfecaBBO B BOAOE
TemnepaTypHbBW npodunnsb, cocTas n CBOWCTBaA

OCHOBHBIX pacTBOpPEHHBbIX BewWecTBBOC OTOHEHMHIOE
npoyueccoB B OKeaHe.

XHMHYeCKHe NMPouECCHI B IIOYBECHHOM CJ/10€

CtTpoeHne nunrtocdgepdobl. CTpykTypa 3eMHOTI K Op bl.
OQNeMeHTHbli m d¢a33o08Bbli cocTas nouys. Frymyc.
BnaroemkocThb n BOALOMNPOBRHABIMOC PBRCTBOSPBI.
nor nouwatwwmmn KOoOMNANekKc. KaTnmnoHHOOOGOMEeHHas+ C
KaTMOHHOTIo o6MeHa. Kucnele MNOoUuYB bl. Bupagb nouye
antoMmnHMA B nouysax. CoepgnHeHNH KpeMHUS n
B [ME@WHbLX nNpouyueccax. MapraHeuy w®n xXenes3o B T

3arpsdada3HeHNMEeE nouyes.
Murpanus 1 Tpancopmanms npumecei B 0uocepe

Buagbel Murpauyummn. Bo3spagywHasa, BOoOAHas“, 6Mor eHH
MUT payumn. Knaccupmnkauyuvas . muFpapy ouuecwome vb a
XUMMUYEeCKMUeE, MeXaHuU4yeckKkmne, GMOTreoxXmMMMYECKIMN:
n aKKymMynaumus cCoegUuHEHNIN KpeMHMUSA, antomMmm
M pagmoakTMWUBHBX 3nNeMeHTOB B ©Ounmocdgepe. 3llpol
conem T AXe N blX MeTannos. Okncnedvwune opraHwmuy
TpaHc hpopmaywms He pTn 7 necTuumnpgos B OKpY
Kncnotoobpasytwwmne BewecTtTBa B aTmMochpepe. 3acx

KUCNOTHBIX OC&MKwmB.MeBllewmamn pH M XUWMUUYUECKOTO
agcopbébumMm OKCUAOB cepb K as3oTa noAacTuaal
3akumcneHuvme nouys. [TOABUXHOCTbL B3/N1EeMEHTOB W KU

106



KoHTpOJIb M OLIEHKA COCTOSTHUS OKPYKAIOLIEH cpeabl
CTaHgapTbh KRWEREPB@N ocpeqebl. HopmMupoBaHwMe a
3ar pasHaOUWMX BeuwecrtTs B B O AHblX o6bekTax, (
QKONOrMYyecKMNn MOHMUTOPUHT. AHaNUTMUYecKunue MeT
cpeAajbl. MpnopuTeTHGLBE KOHDPPYKPpaRBAEe cpapgamMe
M CTPYyKTypa CUCTeMb MOHUTOPMUHT a, MPUHLMWM b
B aHanuse WU nNpeagynpexageHmMm onacHOTFoO pa3BMUT
BO3aenWncTBUNR
4. KOMHeTeHIII/II/I, (l)opanyeMLIe B pe3yJibTaTe 0CBOCHUSA AUCHUIIJINHBI.
1 BRNnapgeHwue HaBblkamMmu XUMMUYECKOT O akKcnepwuwm
7 aHanNnuUTMUWYecKNnmMn MeTogamMM NONy4yYeHwusd 7
m peaxkuy®y (O0ONK
f cnocCoOOGHOCTbL BbLNOMHATbL CTaHpAgapTHbEe o-hHepauy!l
5. IlnanupyemMble pe3yJbTaThl 00yUeHHUs
B pesynbTaTe OCBOEHMHOAmKeIR M C UMUN/TMUHB CTYyhAEHT
L dzOIs !
f coBpeMeHHBbIe TeopeTunmuyeckKkune npepcTtTaBAeHNS
K omMuMcCaHWIO MU aHaAM3y XUMUYEeCKUX NpouLecco.l
f CYWHOCTbLXUMBWEKOKMRB ,ApPpOReA@ACXOA4AWNX B aTMC
m atmoc epe;
f OCHOBHbBLIE MUWCTOYHWUKW AaAaHTPONONreEeHHOTNoO XWMUYE
B W A bl 7 3aKOHOMeEpPHOCTW! MUT payunm 7 TpPpaH:
B NMPUPOAHLIX Ccpepgax,;
f cywHocT®b 9KO/TOT MY eCHKHIbXK TCPp OB RAE MO N OC BesH3HabI M

Ha OKpyXatlwytlw cpeagy M NYyTW UX NPeoagoOeHNn:
Zdzd Is

f pewarThb 3agauwn, CB¥YIBMIHHBICGK UMV (PAPOKECCaMU
rmppocdepe MU NOUYBEHHOM CNoe,;
f nporHo3upoBarThb BO3 MODXHBble nyTwu MUT paLunmn

coeMHwHie B OoOObeKkTax OKpyXawwen cpepgb MUX BO
9 &zZOH § Is
f MeTopgpaMu XUMUYECKOTNIOoO MOHUTOPWUHTIA U OL €HK

O6bEeKTOB OKpyXatwuweinm cpeapjbhl.

6. O01ast TPy10eMKOCTh JUCHUNJIMHBI:

2 3a4vyeTHbLE72aWaaoa k.

7. ®opMa KOHTPOJIA:

MpoMeXyToYHass agarecT& uymeim. )

I'mapoxummus

1. MecTo tucuMnJIMHbI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/bHOH NPOrpaMMbl
OncuumnnumHa «Inpgpoxmmma» BXOOWUT B Bapuart

(Moagynu) » Kak aumcuunnmHa no BbI6GOpYy bB1l.B. AB.
2. le14 0CBOEHHUS JUCHUILIHHBI:

! dopmMupoBaHuMe Yy CTypeHTOB nNpepcrtaBAaeHUWUn o
cocTaBa nNpPuUpPOAHBIX BOA;

1T OoO3HaKoOM/IeHMe CcC nNpumemMamMm N MeToOoOAaMU aHaANM:
3. Kpartkoe coaep:xanue TUCUMILIHHBI

I'mapoxumus Kak HayKa

KpaTkui NMCTOPUMECOBIPIBIME HOHIOEEP K COC T O A H MU E n 3 a

mccnepgoBaHUm, onpepgeneHwunsa, OCHOBHbBIE NOHATMWNA

3aKOHOMEpPHOCTH MPOTEKAHUSA XUMHYECKUX MPOLecCOB B BojJe
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MponcxoXageHUe Nopas3eMHbIX BOLA 7 n X pacnpoc

MoA3eMHblX BOJA. Knaewex pnxa@ag.mu [ T3 eBvbl e B (
(apTes3aunmaHcKkKne) BOASHI. MnHepanbHbBEe BOAJAGLI. 30HE:
Kak pacTtBoputenb. PactBOpumMmMOCTb TBE Papkpa . B e U

XHMHYECKHH COCTAB NMPpUPOAHBIX BOJ. Oco0eHHOCTH XHMHYECKOI'0 COCTAaBa MMOA3E€MHBIX
BOJI
MpunpogHasas BOJAA KakK MHOTOKOMMNOHEHTHBIH pacTB

BbipaxXeHUSs. FNaBHbLE WOHBL B BoOAAX WU UX MNpPOU
GunoreHHbe BewecTBa, OPraHWYeECKMUE BeSHUTELE)T BlA .
3HayYeHMNe. FTPYHTOBGLIE B O bl. ApTes3unmaHckmue (
Knaccumdnukauyumsas nNo MuUHepanumsayuumum, T as3oBOMY MU
Hanumuntio cneumdPnuyeckKknx KOMNOHEHTOB. banbHeon”
(I)opan()Balme XUMHYECKOI0o coCraBa NIPUPOAHBLIX BOJ

Knaccumdgpunkauyus no MUHepanusauuu, XMMMUYeECK

MpepgcTaBneHMe pe3ynbTaToOB XWUMMYecKOro aHan
mnsobpaxeHNe XMUMUUYECKOro cocTaBa Bo]j.
Oﬁﬂlaﬂ H pEruoHaJibHasi rTHIAPOXUMHUSL

Frmaopoxunmus pex: bopmMupoBaHuUe rMaopoxXmmumye
HeogQHOPOAHOCTHDb XMUMMUYEeCKOT O cocTaBa BOMbl
FrmaopoxmmMumsa aTMoOC@PEepPHBLX OCapfKOB: MNPOMUCXOXMAEH
Frmagpoxmmns O3lPECKNBOPOXMMKTEPUCT UK MK o3ep,
rMaopoxXmMMMYeECKUX 7 rmaopobunonor myecekmx ycno
XmMmMmyeckumun cocTaB TNpPecHLBX o03ep. XN MMYyeckHmuil
FrmaopoxmmMmuyeckune OCOOBEHHOCEKBDIBOARBREBEXNOEBADbEK MAE
Bankan. ConoHoBarThble 7 CONneHble o3epa per
M TUAPOXUMMUSA MUHepanbHBLX BOA PpPerunoHa. Mpo
y BOAHOrNro o6bekTa. TexHnka ©6GeszonacHoO®OTWU 0

O6bobuweHne MaTepmanoB Tuapgpoxmmmuyeckmnx paborT.
4. KOMHeTeHHl/IH, Q)OpanyeMble B pe€3yJjibTaTC 0CBOCHUSA AUCHUIIJIMHDI

f cnocob6HOCTHWD Mmcnonb3oBAaTHb MOTYYeHHBble
byHpamMeHTanbHbLX pa3genoB XUMUKU nNnpu -I)eweH.

1 Bnagemewae eMmMoin GPyHAaMeHTaNnbHbBIX3).XUMNYECKMUX |
S. Ilnanupyemble pe3yJbTaTbl 00y4eHHsA
B pesynbTaTte OCBOEeHMoARelI MU C LUMUMNNUHB CTYyaEeHT

L dzOls !

1 CoOBpemMeHHOEe COCTOdHMUE U 3ajgayvyun T UAPOXUNUMUN
1 dakTOp®GHI, onpepgpensgwowme (O prvavBpa0 BNapHUMPED OXHVBNKU UBE
i rmappoxumMmyeckme Knaccumpumnkauumm,;

i rmappoxXxumMmMmyeckme OCOBEHHOCTMU BOAHBIX O060bBeK:I
i npaBunna TeXHWUKNW 6Ge3onacHOCTMU NPU BbINONHE!
dzj Is

1 NnpaBMWAbHO NPOBECTU TUAPOXUMMUYECRHRHUMHUX aB BAAOTNE
i onpependaTb TUHWAapOXUMMYEeCKNE U TuUuagpoodGMonNnor i
1 aHanmMsnmpoBaTb NONYyYeHHbBE pe3ynbTaTb WU [el
9 dzOH j Is!

T TeopeTunuyecKMUMUM nNpepgctTaBAEeHUAMU T UNAOPOXUMUI
f 3HaHMAMMU O coOcCTaBe NPUPOAHLIX U NOAO3EMHBbIX
1 OCHOBAMMEHMBIIX MEeTOAOB TMAPOXUMMYECKOT O a

M oOCywecTBNEeEHUA TULOPOXUMNUYECKOTNOoO aKcNnepwul
6. O0mas TPy10eMKOCTh AU CHUIJIMHBI:
2 3a4YyeTHbe eagnHunysbl (72 4vaca).
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7. ®opMa KOHTPOJIA:
MpoMeXyToOYyHass agareclT& uyumeim. )

I/I36pal{l—[ble rJaBbl AHAJIUTHYECKOH XUMHUH

1. MecTo nucuuIuIinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpamMMbl
AncumnnmHa «WN36paHHbBIEe T NaBbl aHalUTUWUYeEeCKDO
6noka bl «AncuyuMnAMHB W MOAY/NWU» KakK AgUCUWUNIN
2. He.]'II/I O0CBOCHUA JUCHUIIJIMHBI
f O3HaAaKOMUTbL CTYyAEHTOB C OCHOBHbBLMWU Hanpas/
Ma/nblX KOHUEeHTpauyunim, TeopeTnMYeCcCKUMU OCHOE
noagaxogamMum U npumemMamMum nNpoBefeHUA KOHUEHTE)p.!
f ¢ yyeToM COBpPEeEMERWMMEHHMAYYHBYOBDb 3 HaHMUSA
cpeagctTBax XeMOMETPWUKMNU, NPUBUTDbL HAaABbLKW N7
ero pes3ynbpTaToB B CcoOO0OTBeTCTBWUM € cyuwecrtT
METPOTOrMYeCcKON CTOPOHEe oOprapaB@mwu ypakwoo
KayecTBa pe3ynbTaTtToB XWMUYECKOrNo aHanusa,
3. KpaTkoe coaepskanue Q1uCHUNTIHHBI
OO0masi xapakTepuCTHKA U KJIaccH(PUKAIMA MEeTOI0B pa3Je/ieHUs 1 KOHIEHTPHUPOBAHUS
Ponb MeTOopnOB pas3geneHdHus n KOHUEHTpPpUMpPOBAHMU
MEeETpPOBOKMA XapakTepucTuKHMU MeTOonaMWUK aHanv
KOHUeHTpUMpOBaHME KaK 4YacTHBbBIX € AXyWMaUIY epcakanme S
MeToAOB pas3fefneHMa U KOHUEeHTpPpUpPOBAaAHUSA. Oco
«X0nNocToOMW» oONBbLIT. Cac3HOpEB/HELHEN €T O HKACOTHULAE H TIP U p O B a +
abconwtHOeEe) , BblagenedHwue. Knaccudpnkauwus MeTO
ymcny KOHTaAKTUpPpYyOLWMX das3, no arperaTtHOM)
KonmuyecTtTBeHHbBe XapakTepucrtTukumnpeoaricsT.oB pas3
Crocoobl OCYHICCTBJICHUA pasae/JICHUA U KOHICHTPUPOBAHUSA
{MOYHjdzdj d MBMONHJ dad |
OCHOBHBlIE TeopeTmnmyeckKkue NMONMTOXEeHUNMN mMeTogaa.
npegnbsaBNAE Mble K HUM. HeopraHunueckumue cooca
coocaxfeHuUuuncKkunGpraeoeaasntTenmu. MexaHUW3 M CO0O
opraHmyeckKkmnmx coocapgunrtenem M coocaxxpgaeMb X COC
NPUCYTCTBMUA NOCTOPOHHUX KOoOMMNnANekKkcoobGpasoBarTe
CCMstcOC ydw
OcHOBHbBIE onpepgeneHwuwsH:ar e T 7T P OKLEWHP,a K I K peakK

peakcTpakT. OQK-Cr p MAK PO K MNWMIK@PHE HT 0B . Mpenmyl
KcTpakumm. OCHOBHbBIE 3aKOHb W KONMWYeCcTBEHHSb
M pasbaBunrtenum. Cnoco6Gb TOKNHLEXK BTIEEHMMNKHAP Y3 HK LG U XA
gtsteBydw

MapamMeTpb copobuwnwun. CopbuUuMOHHOE KOHUEHTpUupO
copbeHTOB. OCHOBHBIE NMOMTOXEeHMUSH Teopumn MOH.I
MoHOOOGBMEHHUBIE paBHOBeCKHA. XMDnpeggewme e aip ux

MOHOOBGBMEHHUKOB.

rdmlsqdddy ydvw, Whasksoydw, ftssdiedOr § &0s s 0O
OANCTUWANALNOHHEBIE MeTOofabl KOHUEHTpPUPOBAHMUSN:
XMMUYECKUX nNpeBpaweHunii; rasoBasfs 9dKcTpakKkuus
ocywecTBNeHNS. ORpeRAMM AN INIDOABADCEONOTALMNSA.
hbnoTauMmoHHOE KOHULEeHTpPpuUupoBaHue. CeneKkTUBHOE
mMeToaa WU ero 3HadYeHunue nNpu onpepgeneHumm 6n1aro
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Du3NKO-XMMHYECKHE METOAbI pa3aejeHud 1 KOHHCHTPUPOBaAHUA

Micts BEK®OW d v , COf ddzdzw to dz" 2 Lodzj € IBWeW gz y ik jd!
B IstsHT t©WOLHJjdzjddY d Stdyj dstecdtcso Odzd W

®Pn3 uKMOMMYeEeCKUNne OCHOB B XpomMaTorpad@uueckoro
npouyecca H a KauyecTBO XpomaTorpadmueckKkor o
CEHIBUBHOCTb U 3PPeKTMBHOCTbL pas3peneHnnsn. Cy i
K3. QnexTponmi u ULeMeHTauwusa.

XeMoMeTpHKA U XMMHYeCKasi MEeTPOJIOTHs
OCHOBHBIE 3agaudyu " NOHATMNA XeMOoOMETPpPUKMU n X n N

M3 MepeHUSA. OCOOBAHOCWMMNYBBKMBREHBETNY UH. AH
rpagyvmpoBOoOYHaH#d Py HKUNSA. ABCOoONnKT HBLIE n OTHO
CpaBHeHMUSA, cTaHpgapTHGbBE obpasuybl. OcCHOBHBbIE
nMorpewHoOCT®b, BOCNPOM3IBOALUMOCTbL, CEBPpPa@BMMABHO

CtratTmctmyeckKkumne mMeToAb OLEHKW BOCMNPOWMU3IBOAUMO
4. KOMHeTeHHI/II/I, (l)opanyeMLIe B pe3yJbTaTre 0CBOCHUA TUCHUIIIMHDBI .

1 BnapeHune HaBblKaMu XMMMYEeCcCKOT o aKkKcnepum

n aHaNnUTMNUYEeCKUMMU MeTv O &K@ N enjgoonByayHerHsn X U M U

n peaxku®in ( ONK

BnajgeHnme cumcrtemMonmn dpyHJamMeHTadkbHbIX XUMUUYE

BnapgerThb MeTogaMunu 6Ge3o0nacHOro ob6bpaweHNsa

MX GU3IMnMyvyeckKkmMx M XMmMpyvyeckux cBounctB (MK

5. Ilimanupyembie pe3yJbTaThbl 00y4YeHUs

B pesynbTaTte OCBOEHMoAXRel U C LUMUMNNUHB CTYyAEeHT

L dzO s ¢

= =4

f TeopeTmyeckKkune OCHOBbHL MeTO[OB pas3fjfesieHNSs
Apyrmx MeToOAOB MccnepoBaHMA, a TakxXe B3al
B LEeNOM WU C APY oMM XduyMWugyaemMcekHUT vl boHU € LW U N ST U H

f OoOcCcHOBGbB Teopuum BeposATHOCTEeW M MaTemMaTunuyec
METOAOB NAaHMWPOBAHNUSA 3KCNEPUMEHT a

2 dzi Is!

1 peanmni3oBaTb BO3MOXHOCTMW MeTO[OB pas3pjgenet
NNaHMWpPOBAHMUSH daKKC Ne@puagwesH TapPoOrTHO3 NpPpOBAaHUNA
XUMNUYECKUNX CUCTEM

f npakTwuuyeckwu NPUMEHATHDLb MeTOoagabl XMMMUYECKDO
XUMMUYECKOM aHanmse, ,opumeHTmpoBaTbCsd B HMN;

9 dzOH j Is! :

1 MeTaovgp a3 A eNeHNnH M KOHUEeHTpUupoOBAaAaHNSA npun |
MeTOoOAMWK WU peanmsaymMum ONKUCAaAHHEBX.

1 MeTohgaMNW U CpegjCTBAMBHNXEMDPMEAPUXMMALMESC PE@T
6. O0mas TPy10€eMKOCTb AU CHUIJIMHBI:
2 3a4yeTHbe eagaunmHnybel (72 4yyacoB) .
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOYyHaa3I agarclT@uyumeam. )

I'ereporennblie paBHOBeCHS

1. MecTo tucuMnJIMHbI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/bHOH NPOrpaMMbl
OAncuunnnunHa «eTepor eHHble paBHOBEeCMUA» B X
«AvcuyumnnmHbe (MOAYyNnNM)» Kak AucuumniamHa nNo BbO
2. Ie14 0OCBOEHHUSA JUCUUILIMHBI:
1T oBnapgeHwne METWUAMKWO Ir eDMBM @A N HAMMUK K ans
paBHOBECMWUN;
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f ycBoeHuMe Teopumnm @as3 oBbIX nepexopnos, 3 HaK
COCTOAHMUA OMHaAPHBX cCcUCTeEM, a TakKxXe C T
COBpPEeEMEHHOMY cneumanumcTyK A oTOEAKT /MO XWMIMMN U
3. Kpartkoe coaep:xaHue TUCHMILIHHBI

U—:—IZ)II/IanaMMbI C HOHBAPUAHTHBIMHA PABHOBCCUAMMU

I d OG tc ©d3d3’ mMsmissw dzd W Ho 52 dz" mdmils J d3: m d

Cod3f sdzj dzlstse  d M Istej nW OL dzrf d3 dztsdzeo Otcd Odzls dz' 3

ttOo detso j MdJj o3 dew df oi3if 5 difsEBY Sdzj dels ORd; M e

[ d O¢ tc O3’ st ddY Ibts2d ~ Wdhsjd 0w

ftoj otcOn j dzd § 3.

O6 wu e npepcrtaBneHNs o] Anar pamma x COCTOS4H

3aBuMCUMMOCTHDb TepMoOgMHaAaMMUWYeEeCKOT o moBeEleywmana

Anar pamMmbl COCTOAHMNSA ABYXKOMMNOHEHTHBbIX CWni

reomeTpuyeckKkoi TepMOoOagUWHAaAMUKMNU. 3aKoOHOMEPpPHODC

CNOXHBIX pgMarpamMmax cocToaHMAa. TlTeomMeTpunuec

CTOfgAaBE v B blX paBHOBeCMUN. B3HauyueHMne retTepor

obnem cmHTes3a MU pa3paboOTKM TexHONOruMU”m no

K pas3gen XMMMUWYeCcCKON TepmoguHaMUKkunm. BaxHer

HATNE XUMEBRHeMKOIRAO HomwrpamMma COCTOAHUA CWU

0K 1K X n TBEepAbIX pacTBOpPOB. OAnarpamma cCo

NUHMAX nNUKBMUAYyCa U conumpgyca. Onar pamma

TBEPAOM COCTOAHUN. unimaempamvMoma y TOETDHDCIHMNAH

cTBOpamu. OAnarpammMa COCTOSAHMA CUCTeEeMb C

CTOAHMA CUCTEMbB 3IBTEKTMYeEeCKOro Tuna Cc per

cTeMb C nepuMTeKTMNYEeCKMUM paBMOBEGUEWM.MNOH

XWOKOM COCTOSAHWUMN. OAnarpamma cocCcTOAHUA C

MNOHEHTOB B XWAKOM COCTOAHUMN. Cucrtemb cC

CTBOpPOB Ha OCHOBE MOTNMOP PH bI X MO AN v

MOHOT €K TAaBWHDHBEEN N @M . Cucrtewmbl Cc aBTeKkTOMNA
MeTaTeKkKTMyYyecKUm paBHOBecuem. [umarpammbl C

NMPOMEXYTOUYHOM dhaso AnarpamMMb COCTOSAHMUSA

NPOMEXYTOUYHOM dmaT @@ M MBI MCPOCC M eOXYHTUGAY

obpasywuwemncs no CUHTEeKTNYeCcCKOMW peakuumn

Cc NMPOMEXYTOUYHbBIMMU dhasamun, o6bpasywowmmumc 4 n

OAnarpamMmMb COCTOAHMUA CUCTEM C NONMUMOP@HBMNU

COCTOAREM CUYNOPALOYEHHBMN NPOMEXYTOUYHBMMU (

U—~—lzimarpamMmebl ¢ npoMesKyToOUHBIME (azamMu

fdBtsH GiBdRBIIstedyd MEs2 Isjted3ssH ddzOdzd ¢ d . { Mdzs o T

stets?2 dz" = MdMmlsj d3

OnarpammMa COCTOSAHMUA CUCTEMbB C HeOrpaHMUYEHHC

7 TBEPAOM COCTOSAHMUEAX. OAnarpammMa cCcOCTOAHMUSA

B3aummMopgemncrTBue M. OAnarpamma COCTOAHMNSA cunmcrT

B3auMmmMogencrTBuEM. WccnepoBaHwne yCnoBM®NIMU C Mé€

Ovnarpamma COCTO S H VEAT bl pCevXcqraesMbblM C 3 BAIT e K T M Y e C

M nNepeMeHHONW pPpacTBOPUMOCTbI KOMNOHEHTOB B

cmcrtTemb C 4YyeTbipex@a3HbLM 3BTEKTMUYECKWUM paBH

He obpasyer TBEepAablX pacTBOp®MBbl W airep aNp M &

Q SO0 QT O

OO0OTXWOOTWIXJXI0W
v O S0 o

St £
<c¢ ¢

9BTEKTMYEeCKUM paBHOBecuemM, B KOTOpPOKW pgBa K
AnarpamMMa COCTOSHWUS CUCTEeMb C UYeTbipeXxdasH bl
KOMMNOHEHT BHI He o6pasywT TBEepAbX pacTBOpO

Ceq'blpeXCbaBHblM 9 BTEKTMNYeCcKUM paBHOBEéeCUEM "
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co
"

CTOAHUKM. JuarpamMmMa COCTOSHUHA CUCTEM C yYe-
nepeMeHHON pPacTBOPUMOCTbLIO KOMMNOHEHTOB B T

U—m—lzauarpaMmmsl ¢ noaumMopguzMom
s+ ¥ Isjteder J dBBSHJdZd HJOGCLOBRB MMmMisswddw IStets?
WOLtS" " HJOG tcOdzdze

Tp
O v
da
co
np
p a
B a
Cs
Tp

MaHTynaumsa TPOMWHBX CUCTEM C TNPOMEXYTOUYHELE
arpammMa COCTOSHMA CcUCTeMb C ABOWHOM N HK
30N emMmaT@RKTMNYECKUM yeTbipeXx dasHbM HOHBApMN:
CTOAHMUA CUCTEeMb C ABOWUHBIMU U TPOMUHBMU KO
OMEXYTOUYHBLMU (a3 amu. AHanums wM3O0TepMUYyecEck
cyueTa KOOPAWKAT OHEHKB aip MaNHTMHIBI COB MEe CTHOMW K |
r, Vozdv, SuMar , Opti mi z, Quat Syst . Kot
OMcCTBaA LeHTQpa Macc. PeweHwune reomMmeTpuyec
MaHTynaumsa nNonunsapoB.Nn OoPHAECHIYTEHTblI XC OCCUTCATBEOMB. M H O

U—m—ZauarpaMmel ¢ pacciianBanuemM

st s Isjtede | —rdSH HdEPG tasOdgdz MisMmistsw dzdw l etsc o
WOLBe"r s HJOGtcOd3dze

Me
n

cu
n

cu
o v
nc
M a
Te

T

T
T

ToOoWKa KOHCTPYWUPOBaAHWMIHz aw armpcacwive (R & HO IT & K
CUHTEeKTNYEeCKOrNro TUNOBBEP WMODHOHBENWM apd Bl boB e d
CTeMbl C CefA/NOBbLMWU NOBEPXHOCTAMWU U 3IKCTpe.
ropuM3OHTaNAbHBMMNU cKnapgkammwu Ha MO VB M8 VP YK €H QO KC WA
cTem. XapakTepucrtumkKka N BO3IMOXBMYICTUDP NPadIT C
arpamMm». AnNroputMbl npeobpas3oBaHWUA KoOOpAWL
cnhnepoBaHMWW MHOT OKOMMNOHEHTHbBX CcuUucTeM A[na |
TepunanosepgeHusa, reonor unu, PM3InMKNM KOHQJLEeHC
na. Mporpammb FD, Po A, OMB .

4. KOMl’leTeHHI/II/I, q)opanyeMLIe B pe3yJjibTaTe¢ 0CBOCHUSA AUCHUIIJIMHDI

cnocob6eH K NOoOnCKY n NepBUUYHORT exBIMma @a K
MHMpopmauwy (ONMK

BnageTtTb cuctTemMon GpyHpaMeHTa a-B)bHbBX XUMUYEC:!
BnagetTwmMHWagIpke A CTaBNNeHUA NONYUYeHHbBX pes3y;r’s
m npesdeHnw™wayunnm (NK

5. llnanupyemble pe3yjbTaThl 00yUeHUsI

B pesynbTaTtTe OCBOeHMoAxkelR U C LUMUNNAMUHB CTYypAEeHT

B pe3yjbTaTe OCBOCHUA NUCHUIIJIMHBI CTYACHT JTOJIZKECH:

L dzOIs

T ™MeToab BU3IYyanunmbdBDoUykk TPEPOKHBX KUWUCTEM;

T cTpoemEEMaAar paMM OCHOBHbBLX TONONOTFIMYECKUX T

f ocobeHHOCTHM MHOT OKOMMNDOHEHTHbIX cnmcrtTem K
XUMMUYECKOW TexHonNorumm, XWUMUKN TBEepaporo Te
M rTeonor uu,;

T anropuntTMmMb @PACBIELXT a paBHOBECMUI B coBpemMeH
TepMOagMHAMMUYECKUNUX AdaHHBbX;

f ™MeTopab nNnpeobpas3oBaHWA OapuUULEeHTPUUYECKNUX N

T KmMHemMaTMmyecKkKuUihmw cnocob ob6GpaszoBaHUSA T paHMLU

1T Tpeb6oBaHMNSA4 reomMeTpumyeckKkom TEPMOGWmBAEIPIA MM
(npuHUMNDBT COOTBETCTBMUSA, HenpepbBHOCTWU, ’
o6bnacrTtemn, KpuBunuiaHa T paHuMuub Gas3oBOW obnac
NPOoOAaONXeHNSa) ;

f XapakTepucTuUKMU n BO3MOXHOCTMN Nnpor pamMmMmHb

CoOCTOAHWNEA,;
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Zd3d Is
f npeo6pa3oBbiBaTb KOOPAWUHGA&T®APUT EINFE X0 [ @IX(
-noagcucTemMa 2» B pPas3NMUHBLIX COoOYeTaHUSAX UX

f pacnos3sHaBaTb TpexdasHbe o6M1acTuMm CO CMEHOI
f BbHNONONHATbL NOAgpas3fgeneHMsa NonNnumagpos;

f NpPpUMMEeHSTb HITOPHAs TM/AEC CLLEK P elWweHNnt reomMeTpuyec
f cTpykKTypupoBarThb MHPopMaUuMi O reomMeTpunuye
M copepxaTenbHO KoaMpOBAaTb €€ 3N1€MEeHT®bl;

f pewaTb 3ajaynm UHTepnonNAUMW NOBepxXHOCTEDN,;
9 dzOH j Is!

f MaTpuUYHbBIMM anropumTMaMu TPpUaAPOBAAULUKN MHOT (
T MeTOgMWKON CcO34aHMUA KOMNDbKTEpPHbBX Mogdenemn |
T HaBblKammn B3aummoagemcTBUSA cneymnmanuncToB p a

MeXaAuncuUuMNAMHAPHBIX NPoekToB (@wWocBMEe@mDBAE e B
3afgaHWMin No MO A ebnxu paovBaar HoMakM Mpac3oo BC Ty A e HT a M
f KOMNbTEpPHbLMM nporpamMmMamMm «PepakTtop ha

da 3 0B bIX anarpamMmm» n MeTOoOAWKOI MOgenupos
cmcrtewm,;

1 epMoOagMHAMMUYECKUMMU MeTogamMmmn aHanusawuxpas
PeanbHbKXM MJIMY3EUCKKOM X C UM C T emMax ;
1 eTonNKOMN pas3paboTKwu 91 eKTPOHHBbIX Bepcwui

T
n
M
no (WEeWMMIWYECKOMY aHannsy, retTepor eHHbM f|
COCTOAHWNI MU MaTepunanoBegeHMUNIo.

6. O01mast TPyA0eMKOCTb JUCHUIIJIMHBI:

3 ®awbe eagunHunmuys (108 yacoB) .
7. ®opmMa KOHTPOJIA:

MpomMmeXxyToOuyHaasI agarcl@umem. )

MeTtoabl MOJYYE€HUA MOHOKPUCTAJLJIOB

1. MecTo nucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
OAncumnnmHa «MeToaAbl NONYYEHUSA MOHOK EWGBT A/
6noka bl «AuncuumnaumHb (MOAYANM)» KakK agucuumnnu
2. llenb ocBOCHUSI AMCUMIIIMHBI:
f dopmMumupoBaHuMme 6Gas30BbLIX MNpepgcTaBAeHMWNn O Hay
nNoNTyyeHNWAa MOHOKpPpUCTaNnnos.
3. Kparkoe coaep:kanue JTHCHUTIAHBI
Du3nKo-XUMHYECKHE OCHOBBI BbIPAIIMBAHUSI MOHOKPHCTAJLIIOB
1 dzOo dzj dzd | d CedmMlsOdzdzdL Oyd v . { Mdztse dz" § Mmis ©
d Giljtetej dzdets] BBOLtSo Odzdj L OtetsHT M j2
OnpepeneHne TemMnepaTypb nNnaBAeHWSN, yaAenbHC
PaBHOBEeCHasa TeMnNepmrTypap eopxuwranagenmmea Um Me T a C
MepecobuwleHHasa ¢asa, nepeoxnaxagéHHasa XUWAKOCT ]
OcHOBHbBIE CcTaguum Kpucrtannumsauumu, roMmor eHHoe
ueccbl, CoOnNpoBOXAgawUWMec HWE TB XPWMNT REINOBBB U S
I'IﬂaBaX-.OCKIM)CBIHCH'IFIHO(apaKTepI/ICTI/IKa pacnnaBO0B
OdzdL 3 tsMISO cOdzj 2 Ctod Mls Odzdzts o
MCUMMOCTHD CKoOpocCcTMHM npouyececa Kpuncrtannnmasal
O 4blwe i n n X CKOpoOMUTUYME CR @ ET ap.e X mAap onapuvH a K
eTunkKa, MOpdonor uasA n MeXaHUWs3m pocCTa Kp
coBaHs Kpuncrtannunsi3saugynasa. ﬂOKaJ'II/ISaLl,I/IFI UueHT
EPXHOCTMU KPUCT &JUHeE TIMH eEMXK/DEIK YOBEIPPM@ O IK@.C C e .

Y—
Q-
WO IT ®WITO0 O ITT
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1 sflstesj ddj HJOCwLOBRE § O Ctsfisd ©SSMdHdr & o |
cOMmlso stodlsj dzv
,£I,|/|arpa|v||v|b| NM1aBKOCTMU OKCWMAagHBLBX N CO/nleBbIX Cl

onarpamm. TocTpoeHne gunmarpamMm nNANaBKOCTMN.
OcCHOBHBIE METO/AbI BbIPpalllUBAHUS KPUCTAJLJIOB

Kncacumdpmnkayma mMeTOoO[OB. PocCcT KpucTajsm/BER LOERN T
B OOHOKOMMNDOHEHTHOIW’ cmncrteme. Cneuyndnka poc

B MHOTOKOMMNOHEHTHBX cuctemax. Cnocobb Hanmnpa
fidlsHT o' O do Odzed Wic Ofgf dp@eBtds o j dzdz" =
OCHOBHbBE MeToOAb BblpalWWMBaHWUSA KpUCTannosB U3

Ctrokbaprepa, BpupaoxmeHa, BepHeinnasa, 30HHOUW

nnaskun. MeTtopng lNdbaHHaAa ANA OUYUCTKWNU KPUCTAanNINoE
SOHHanepekpuctTannunsayumnsa. Kos dpohpmyment pacnpe
npummecnm B npouyuecce pocTa KpucTtanna. Mpo dwnu

OQPpPpeK TUBHOCTDL OUYMCTKMU.

[ ilBHT o cOh dJoOdzdw dL tOMmMlseotsteso

BoipawunsaHMUe n 3 HU3KOTeMNManmgpToyamMHbBAXMV N YpeacCKk TUBEO

BNuMawWwme Ha KWHEeTMUuKY Kpuncrtannusayuunm. OB a

KPMBbBX pacTBOpPUMOCTMWN B 3aBUCUMOCTMU OT TeMNE

C BHYTpPEHHUM pacnpepgesieHnem TemMnepartypobl.

KpucTtannusaumusda BKM 3p apcanc/masBoep.0 Haypm@awe&@ naBHOBSG |

wme cBepeHMAa O pacTBOpAax. PactBOpb Kak

eACcTaB/leHNA O pacTBOpax wWawx NEABHBOWT Ke.UCcK
nMTepunuun BbLOOpPa aICATBKOVW-MET E&MTHA G pHEMoO MeTOo0a.

ApoTepManbHBbLIW CMHTES n pocCT Kpucrtannos.

HepocTaTKMW®.

[ ilbBHT o" cOh doOddY dL cOLtoats?2 WOLT

XmmMnyeckKkue peakxkumum B ras3oBoi dhase npwu TP

pasnoxewmmT TIieEdle Ha 3 aTpaBKe.

3akioueHue

Pab6oTtTb coTpyagaHukos bry um bBWUMN CO PAH no Bbipa
4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:

f cnocob6beH McCcNONb30BAaTb TMNOJIYYEHHbBIE 3 HaHMUSA
pa3genoB peamemmmpmpodPeccumnmoHBAbHBX 3agad (

1T BnapgperTsb 6a3oBbIMMN HaBblkKkaMun MCNONb30BAaHM
npoBefgeHUN HayudHbX2).mccnepgosaHnuim (MK
S. Ilnanupyemsble pe3yJbTaTbl 00y4eHHA
B pesynbrTarte OCBOEHMHOARelI U C L MUNMTUHB CTYALEHT

L dzO1Is !

! CYWHOCTbHbHMHMO MMETOLO0B NONYyYeHUA MOHOKPMUCT

Zd3d Is!

f mcnonb3oBaThb 3HaHWA, HaKOMNnNeHHEble npwu n
MOHOKpPMUCTAanNnnNnos », ans BblO6Opa MeToOfa n
KOHKPETHOrIo HeoOpraHumyeckoro coefguHeHMUSA;

9 dzOH j Is!

1 MeToO[ONOT UMBEHT OBMEO OKppaM C T anNM3 aymMm KOHKPETHDO
6. O0mas TPy10€eMKOCTh AU CHUIJIMHBI:

2 3a4YyeTHbe eaganHunybl (72 4vyaca).
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOYyHaa3I agagarcfaymeam. )

06
np
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MexaHH3Mbl OPraHHYECKUX PeaKIUH

1. MecTo nucHUIUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl
OAncunmnnmHa «MexaHW3IMb OpraHMyeckKkuUux peackalu
Bl «AucuyuymunnmHubel (MOAYyNW)>» Kak agucumnnumHa no
2. llesin 0CBOEHUS TUCUHMILINHBI:
cmcrtTemaTtTmsayuma 3HaAaHUW CTYy[LEeHTOB O MelX;aHLMN:
noagr oroBkKa CTYAEeHTOB K WMWCNONANb3O0OBaHWI non
MW MeToOoOpaXx UX YyCcCTaHOBANEeHUWUA ANA peweHUda KOl
3. Kpartkoe cogep:xaHue TUCHMILIHHBI
Kinaccupukanusi MmexaHusmMoB M THNOB peakuuii. MeToabl yCTaHOBJIEHHS MeXaHM3MOB
peakumuu

E

MoHATMNE MeXaHKWsma peaKkuyuunmu. Twnn bl MeXaHMUs3mMmQ
" nepuuyumMkKknmyeckwue peakuyuumn. Twun bl XU MMUYEeCKM!N
SNMNMUHMUpPOBAaHNE (3KCcTpys3ua, ddparmMeHTauuma), o
Me 1ol ycTaHOBNeHNA MeXaHW3 MOB: onpepe
n ee TepmMoagMHAMMUMYECKMUNX napameTpoB, OBHapy X
M3 0TONHAH MEeTKa, BblogeneHwue mnnun O6bHapyXeHMUe
nnu M3MEeEHeEeHMNE ON T MCUyedCCKTOpia T @ K T MyBCHTOACHTOVB N1 € H N €

cTepeoceneKkTmMBHOCTWN®, permocenekKTUBHOCTMW pe:

m s dpdphekTOB pactTBOpUTEenemn.
Kunernueckne n TEPMOAMHAMUYCCKHE YCJTIOBUS PCaAKIIUU

MpuuHULMN MUKPOCKONUYECKOI obpaTKBagsNATaAp®®d
COCTOAHMUMN MU WNUX PONb B YCTaHOB/MeHMMM OME X & HlIA
peakxkuyuumn, nmopasam[ok peakxkuyuun, nceBaoONOPSALKOBEBbE
MpakKTMWYeCKNUN XO0O KUHEeTUMYEeCKWUX unuccneposramHes i
epexopgHOro COCTOSAHMUSA, AKTUBUPOBAHHOT O K-
OTeHUMANbHOWN -3MH e dMIMIO T ENKOYHSIOA P H bl X peakuunim.
reomeTpus AaKTUBUPOBAHHOT O KoMnNnnekca. Me
€eNnNnYnmH, n x bunammmyer @ PiMacT MBBCH/D C T b . BenumuunmHue
conbBaTauMOHHBIE 3dGdPekKTb. KMHeTMyecKkKUn wn T

ddzi sduyuimMecd?2 dLlstsfdzr 2 +WWjCls
€pPBUYHBINW KMUHEeTUnYeCcCKUIMNn M3O0OTONHBLN 3ddhekT il
30TONHas MeHeaver ePU@PRISA YyCTaHOB/IeHUSA MeX
bpek Tol gpyr v, ™SitOmenBemngnua nepBUUYHOT O K

reomeTpusa nepexopHOro etdcroakwmuAaB U PIEDAHIDTHK

OTIWWT~ S XNDNOJSOSJVWSsSWOS33

OHATNE BTOPWUYHBDBIX OB3 0 HODPHERXT bHPHPOK U o06pauweH:d
wWWJiGlksr ttOmlse stedlsj dzj 2
naccunpnkauywuns pacTBOpuUTENneimn: Ha OCHOBe [AWu:
HenonapHbe pacTBOpPpUTeEenn), Ha OCHOBEe@ HYK/
KMWCNOTHBLBIX) CBOMWCTB bpea,Cc TBOPHNT @HIeBIie WM pOmMmDEA
acTBoOpuUuTENN. CooTHoweHMe SN1 m SN2 peaxkuymnl
o3Bpart n er o ob6bHapyXeHMUE. XecTKoCTb n
MPOTOHHBbBIX n anpoTOHHBLIX O6MNONKAEHBLBIXa MEXTaB
ykneopmunobHoOoro 3amMeweHnmda ( SN1, SN2) . QHepr
eakuyuunmn. OMnmnmpumyeckas Mepa cnocobHOCTM p a
MNONAPHOTNIO NepexXoOfAHOINo COCTOAHMKEA.

OO0uasi XapakTepuCTHKA MPOMEXKYTOYHBIX YaCTHIL

s@&Bjdzdjor | d ts dz (SOtBtsC Olsdtsdz ) , Mo tsB tSH Az §
dzd Is to j dgr

Me X aHMU13 Mbl, npoTeKkatwwme yepes NPOMEXYTOUY.|
Homeknatypa KapboKaTMWOHORB. ABYX3NeKTPOHHE
M YCTOMWUYMBOCTSDL. WUMEBXHAHING M3 aHMW e ujeeH VA y annwvnet
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annunbHas+d neperpynnu-pegrnaun3 MBNL TMonaPMdcThb

n CenNnekKTUBHOCTHDb neper pynnmpoBek u. MexaHUW3M
nopaagka. Me T o 4 bl nonyvyeHwnsd n ObHapY®BEHKMUE
KapboKkaTWuoHbl, CTpoeHMNEeE, cCTabunbHOCTGDL. M e
KapboKaTMWOHOB: HyKneodpPmnbHOE 3 aMelWeHMNe Yy HE
MO HHBbIX nap, AOKa3aTenbCTBO n X o6bpa3oBaHMuUA
3 e K MeaxXtSIN3 Mbl U MOHHbBLIE MNapbl. PactBoOoputenun B
NywnynbHBbINK MeXaHWs3m. MexaHUW3M HYKNneoMnnbH
rpynnbl, JOoOKa3aTenbcTBO yyacTnsa. CtTepunoxmn
pacTBOpUTENA n cocepsmH nepanpynnMeoam®K

MeperpynnupokeepBartHe,palleMbaHOBa, ®PaBOpPCKOT

CyXeHwnms UumnmKITOB

MexaHu3MBbl peakuuii

[ JrOded L d3" e OCyd?2 1 dzddizddzdtctso Oded W

O6bwne npepgcTaB/ieHMSs O peakKkumax S31MWMAHURAPOB

SNIMMUHNPOBABUHP ITUBMNHNPOBAHUNE. MexaHuUW3Mb Elc
AHMWOH W yCcnoBUWA NUX peanunsauunmu. KnHertunuyeckwu
EiMmexaHn3ImM: pgoKas3aTenNnbCTBO UWK/TINSABDKDADPARA
MnnmntumnmyeckKkoe 9NNMMUHMPOBAHMNUE. Me X aH U3 Mbl E1l
nnNMnMnTuUupytuwasa cTapagund n reomMeTpusda nepexopaH
Ha CKOpOCTHDb peakxkuunmu. CooTHoOWeHMUE NnPpoAyYyKTHC
3amMeuweHnsa. MpasBunno Baidpyasa. RKpagenuyuwuna nepe
COCOTOSAHMA peakuUuuMmn 9 NUMUHUPOBAHMUSA.
[ irnOdedL 3" 1 dzj ClstetsWdadz! detsets ftedmtsj Hddzj dzgdw & €
O6 wu e cBefneHUH o] peakumusax npnmcoeagunHeHNHd
HYKNneodununnb HblE, pajgunkanaTHsbee Ve awoinWBac o BCarHyYHILEE
peaxkuum. KnHetunmueckmnim n TepMoOgUHAMUYECKNT
MexaHuU3sm r1TunagpobopmpoBaHMma onemd@UHOB B HenNnoI
MexaHMW3M ADE?2, cTepeoxunmusa npuncoe [ vBHoeaHsn A
Kapo6oHOBblX KMncnor . OpuvneHTauyund npuncoepagunH
HykneodunbHOeE npncoegunHeHNe, pagunKkanbHOE
K CONMPAXEeHHGHbM cumcrtemMam. OpumeHTauyuwnA n pe
npnmcoeagnHeHma K uunmeamonpexawmosmmm ADERS b U
[ irnOdedL 3" 1 dzj SlstetsW dadz! detsets OtetsdZBOIsdyud MEtsets L C
XapakTepumcTuka peakuuMmoOHHON cnocobHoOCTM <))
reHepumpoBaHUSa, AOKa3aTenbCcCTBO n X cyuwecHt
SNeKTpPOPUNBLHOT O 3amMe werwmd.m 3 ajonkna 3 aMe & Jak U 83 BU@
apeHOHMWEBBbIX MWOHOB: M3 O0TONHELBIE 3 pde kT b, B bl /
apeHOHMUEBBHIX MOHOB. dakToOp pacnpejgzame ey N e
OpneHTayumsa B 6EH3O0NbHOM KONbuye. Bnmaunume yxo
[JrOddL & COFtBE | M Hftotsdij ybklstsydzr d3 tsBteOL ts9 Odad .
MexaHM3M apomMaTM4yeCcKOro HYyKneodPuU nbHOTNO 3am
obpas3oBaHWMUA Kapb6baHMWOHa, ero CTpoOeHMUE. Ct.
OCHOBHOMW KaTtanwus npwu 3 aMepwyerHmun (NAR)X 0 iH a y X
aMumHoOrpynny, NMMUTUpPpYyOLWa A ctTapgunsa. Mopsappock
B peakumax HyKneodpu nsBrRrMeEMWeBa®me WAPWMOBKINHMEe
poOeHMUnSH cybcTtparta, 3 de kK T bl yXonsauei rp

PENPEAPDBKU.

SBtSHM@BtcOHdS Odz! dzf J d3d -~ Odzd L O3F

o6o0aAHbBE papgwukane.bl. CTpoeHMNe, CTabuMNbHOCTHLb
npupoab 3amMecTuTeneil. MeTopab pgoKasaTen

060AHbBIX paguMKkKanoB W MeTO/Sbd NMUEH e PYVopPT0oBIaMH3N SIC

ocooQO<E 30
w—-Hwoo-
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EpEeKNCHOW ULenoyYKoOoi, azocoegunHeHUn, CUHT
coefMWHEHNWA K KpaTHbBM CBA3AM: 3aMeleHUe,
oAbl ynasBnuBaHWMA (pagnkanbHbEe omBo.BYyLeoyerT
MBUPOBAHHOT-O0E XOMOIJIlEXE aL O0WOCTOAHUE. Mex aHMmM
apeHax: ankmnmnpoBsaHMUe, apunnumnpoBaHue,
cnunrtenwu, OKMcneHwune beHONOB. Papgwnkanbl
CNVNTBEXICHAWOBMUT ENbHBLIN NOTeHULUaAn.

OdzdL 5" i EZyoOmksdjds ¢SOt j detso, dedlstcj datse
eHKNnaTypa KapbeHOB. CTpoeHwue KapbeHeB
eTHOe WU TpUNNeTHOEe COCTOAHMNSA, cTabunnt
yXeHMWNnsa Kap obneoHcorBy n(aHw n TQokeennonesa),, TecT 3DHAO,
OB/NEeHNH MY /TbTUNNETHOCTMN KapbeHOB. Pe:
amMumu un  ap. coegMuHEeHNAMN, C eoyJ enperpaouyqu-m ny 1K
oaTomMmM) . BHeagpttHoB A MEApPOBBMOBA , B KO MNOOeKC
FrpPynnupoBKMU. Me T o g bl '€ Hep WIOUBVAMHHUASP O K &
€ HWJeorBn o por asjor e-se ApMBAKWPEBRBaHBEe Tpexun
XeHue 4 W as3/ovamMivk HavHpoosB3aaH weell e HOH bl X rmapock
yeckoe, ®GoTOXMMMYECKOE pas3/loXeHUe as3unpg
zffdeseaCd (d3j~OdzdL 3" )

ne neperpynnupoBKW®. Me X aHM"3 Mbl nep
MTUYEeCKMNeE, CUT MaTpPOMNHEBbBE, nNepuULUKNNYEC
Inerper pymnuplosomeTpus AKTUMWBUPOBAHHBbIX
PynnupoBOK. CBob6boagHOpagukanbHLbEe ne
PYNnNnuUpPpOBKMWN. Me X aHMW3 Mbl NeKTpPOLUUKANYEC
pPpynnupoBKMW®. Hykneod@unnnbHbBE ageper CYMTCWK
K Murpauyumum. JLJanbHue HYyKNeodPUNbHBE nep
dLd3" . O0¢yd?2 s8C¢dmdzi ddw d o tmMmisOdatse dzj dzd
me peakuUMNn OKMWCNeHUA U BOCCTaAaHOBNEHMUSH
mopnkauwms peackKkumui OKnoneBenbse pmy . BOOpQPH&B
poHa, r'MmapuwaHbi nepeHOC, nepeHoOC aToOWN
M
n
n
n
Y
il
H
0
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eaomnaTosB. MexaHMW3I M 3amMellwerwnuwan neVenxda.H n B
OKMCNeHnA (knaccudukKkauyumnsa no TNy

O -4 O I I1IKTTTO

D30 FXDBDOFRT IOgOXXDXXONEOIAD®ODO

umny ocyuwecTB/NAEeMbX B peakuumum npesp
enei NPON3BOAHEBbIE nepexoAmaHblX MeT ar
4, ApyTrune oKMncnawwme ar eHT bl. Me x a H
N b H blX MCpooena3BHOE JHHUBIM 1 nepexoAmaHblX Me T
HUA MU, O30HOM MU KWcnopopgom. OkunucneH
n apomMaTuMnyeckmnx aMWHOB Jile} XMHOHDO
nin (rmppas3unHOB, rmaoMexX@moeiB MbU  OF KWL
OkmcnumrtenbHOE pacuwenneHune KeTOH:
ma 60KOBBbIX uenew apomMaTMUYeCKUX CcoOel
Nnbl A0 MeTumneHoBOWn nrBO AKbgeyMm e HREECHCYT anH o kB ineH
MOHANb H bIX rpyn rmpgppungamMmmu MeTannos n
nnamu B Kunmcno cpepe, B wesnno4YHOM C
CTaHOBUTEeNbHOIoO coYyeTaHWAa anbjgermMpoB U K
4. Komnerenuuu, popmupyembie B pe3yibTaTe OCBOCHHS JUCHUNIMHBI:

BALETb CUCTeMOin (pyHAaaMeHTaAanNBHbLX XUMMUYECK.I
5. Ilnanupyemble pe3yJibTaThl 00y4eHMsI

B pesynbrTarte OCBOEHMHOARelI M C LMUNTUHB CTYALEHT
L dzO s

f XmmMmyeckKkme cBOMNCTBA OCHOBHbBLIX KnaccoB OPpT e

I d®®D®®WDd®DdO A 1 X(
(T

o |
(0]

M
n

WZ/LTOTO/ROIXROITSOWRNIYN T33P, T2 4073 79<00I-Q0®Y®ZIO0
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f OCHOBHbBE TUNb MexaHW3IMDB BpPITOHMYLKLKMX, P
C yyacTmemM KaTanumsaTopoB, MeTOAbl UX WNUCCI
1 dyHpaMeHTanbHLE pa3ffenb OpraHuMyeckKkomn xmnu
XUMMYECKNUX U XMUMUYECKUX CBOUCTB OpPraHuMue:
Zd3d Is!
f nNporHo3uMpoBaThb peackdLUBLMHHMHYEIECKUXO0O CORHUNHTEH U U
CTpoeHW®Sd,;
9 dzOH j Is!
f TepmMuHonorumenm, HayyvyHoOWNW, y4dyebBHONW MW cnpasBoO
M opraHmMyeckomMy KaTanmsy,
T MeToOopaMu-xupmMmBswea oKk or o u cneKkTpabHOINIO aHa
M3YyUYeHNA MeXMHHRILKMEX qperasHi n i .
6. O01ast TPYyA0eMKOCTh JUCHUIJIMHBI:
2 3a4yeTHbe eagnHunmyb (72 4vyaca).
7. ®opMa KOHTPOJIA:
MpoMeXyToOYHass agareclaymeim. )

I/I36pal-[l-[ble rJ1aBbl Heopra}mqeacoifl XUMHUH

1. MecTo qucuMIiuHbl (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
OAncuvanwuhA3b6paHHbBIEe T /1aBbl HeOpPpraHMYecKONn Xl
6noka bl «AuncuyumnaumHb (MOLY NIWN)» KakK AgUUCUWUNAN
2. leab ocBoeHUsI AMCUMIIIMHBI:
1 O3HaKOM/JieHMe CTYyAeHTOB C MUW36paHHbBMU paspyg
Boib6op pas3pjevedB TEMH@meMa, namMmu pa3BUTMUNA Heopr al
r oAfbl.
3. Kpartkoe cogep:xaHue TUCHUILIHHBI
Cospemennoe cocrosinue Ilepnoanyeckoii cucremsl /.. MenneseeBa

MepmoagnmuyeckumMm 3akKkoH A. W. MeHpeneeBa Kak o0A4aMW
3aKkoHoOMepHepmapguuBiecKOIMW cumcrteme. Ponbob ner kK
M OGUMOXMUMMYECKUNUX npoueccax. Mpob6bnema cBepxTH

Bopuabl, kKapouabl, HUTPUABI
CTeXI/IOMeTpI/Il-IeCKVIe T N N bl 60pM,U,OB MeTannos

peweToOK TUXN UTMHEXC TaBUTenemn. Ocob6eHHOCTMU KPpW
nepexoagHbX MeTannos, Kanbuunasa, 6opa. HnTtpugos
OKCI/IJIBI 6opa H UX MPOU3BOAHBIC

CoBpemMeHHOEe coOCTOsSsHMEe Xummm 60pa. Oco6GeHHO:
6opaar WMOHT LI CTPYKTYDp. QnemMeHTb HOMeHKANaTypbl
CoenuHeHUs BKJIKOYEHUS

MecTO COEAMWHEeHWUN BKMANKWYEHUS B XUMUN. OcHOBH
KOMNOHEHTbB «IocCTb» N «XO03AUHD». HeopraHunuvec

M TepMOgWn H arMUAYYENCBKOaCST by. C

XuMusi OKCH/I0OB S-3JIEMEHTOB

BBepgpeHwune B XWUMMUIKW OKCUWAOB. Cnocobbl NMONyYeHU
n Wwe noyHO3eMe b HblX MeTannos. Cnocobb nonyuy
npMuMeHeHMUne.

XuMHus cOeIUHEHUH MepexX0IHbIX 3JIEMEHTOB

OCHOBHRAB®@YATENbHbBE C B,aite FB/AREe VE&KHCTMQABO.B TM apoKCMH
nepexoagHbX MeTannos.

MoaudaaTbl — OOIIMPHBIA KJIACC OKCUIHBIX COeUHEHU I

Kpncrtannmnuyeckas CTPYKTYypa n cBoOMWcTBaA
KpuncrtannorwuvwpgpartoB. Me T et N @& C QWD EIMOBlaEH 0SB .. MM
MonmnoépagarT bl B YOXIBHE/ € H T HTbpXe,X B a01EHHOT HbtX e T Mp e O FE & e H
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3/1TeMeHTOB. CTPYKTYpPpHBIEe TUNb WU cBOMWCTBA. T
CTPYKTYP®bI. Cnocob6bl NoNyvyYeHUSd. 3aKoOHOMEpPHDO
cmcrtemax.
ITocTanoBKka 337244 M BBLINOJHEHHNE HCCIEA0BAHNN
MeTOAOMYHOCTHDb mccnepgoBaHMN. KomMnnekcHoOe mncecn
B mMccneposaHuun. Kpumntepumuum OULEHKMU pe3ynbTaToB
4. KOMl’leTeHIII/II/I, (l)opanyeMLIe B pe3yJibTaTe 0OCBOCHUSA AUCHUIIJIMHDI .
1 cncoodbHOCTDB K MOMCKY n MepBWYHO-N € XOHONPHAEOCOKT
MHMpopmauyuwy (OMK
1 BnageHmne cucrtTemMon dpyHagamMeHTadhbHbIX XUMUYE
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pesynbrTarte OCBOEHMHOARelI U C LMUNTUHB CTYALEHT
L dzOIs
1 OCHOBHbBEOMEBSEK®OHT U M3 MEeHEeHUSH byHpgamMeHTan
M MX coepuUuHeHUN B TlepmopgumuyeckKkomnmw cucrtTemme,;
1 ocob6eHHOCT B dAMUNNMAMESHT OB
1 cneyumnmnpmMKky XMMUU CNTOXHOOKCUAHBIX COEeAUHEHMWI
Zd3j Is:
1 agantumnpoBarThb 3HaAHWNA n YyMEHMA, LUWOAOMNY HEOIH
K pelweHMK KOHKPETHLX 3agay, CBSA3aHHLX C |
9 dzOH j Is
1 MeTohgaMM NOCTaAaHOBKW 3ajgjadynm U“U npoBepgeHUsa |
6. O01mast TpPyA0eMKOCTb JUCHUIIJIMHBI:
2 3a4yeTHbe egunHMmub (72 4Yyaca).
7. ®opmMa KOHTPOJIA:
MpoMeEeXYTOUYHasR34@erT e(C/T acuenmd. ) .

H36paHHbIe rJ1aBbl OpFaHH‘IeCKOﬁ XUMHUHU

1. MecTo tucuMnIMHbI (MOAYJIsI) B CTPYKType 00pa30BaTe/IbHOH NPOrpaMMbl
OAncumnnuua «WN36paHHbBIE T NaBbl OpraHUW4yeckKkOoOLMW
6noka bl «AncyumMnaAMHB W MOAY/NWU» KakK AUCUWUNDN
2. lenu ocBOeHMS IMCHUIIIMHBI:
1 O3HaKOM/JieHMe CTYyAeHTOB C MW36paHHbBMU paspg
Boibop pas3penoB onpepgenedH TeHAeHUMAMU pasBuUT
3. Kparkoe coaep:kanue JTHCHUTIAHBI
3amMTHBIE TPYNIIUPOBKH B OPraHMYecKOil XMMHUHU
BBepeHme B Teopunuw 3alWKUTHLBX rpynn. Knaccwudy
MCNONb30OBaHMUHA 3aWwnTHBIX rpynn B opraHwumyecck
opraHmMmuyececkmmx NMpowvs3BOAHLBIX, Mcnonb3yemMmMblXx- B |
SHa4yYunmmMmMble 3awn TGHTbpea T E P Y A N bW TaKTWNUKa npumMeHe
OpraHmyeckKkoM CUHTe3e. MeTopab BbOGOpPA, cnocob
IleperpynnupoBKH B OPraHM4ecKO XUMHUU
MeperpynnupoBKN KakK OCOO6BIAN BMUL XUMMUYEeCKOT O
B 0O PY aHKIO 1 XNMNN: Knaccudpukauymsa, 3Hauyve
neperpynnmpoBKMWU: FlodpmaHa, YUanmeHa, NocceHa
CuHTeEe3e.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
f cnocobBHOCTHSGb K NMOUCKY My YIHEQIB MM HTOBMA @ @ p a &
MHpopmauywmw)y ( ONMK
1 BnageHne cmcrtemMon GpyHagaMeHTa3dlbHbIX XUMUUYEC
5. Ilnanupyemble pe3yabTaTbl 00y4eHHs
B pesynbTaTte OCBOEHHAxelR U CLULUNNUHB CTYyaAeHT
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L dzO s

1 wmMeTopagb BbOOpPpaAa, CcNoOCO6GbL W NpEpUeMb BBepfeHMUSA
1 knaccudpukauywuio, 3HayYeHMUe, nNpMMeHEeHUe
B OpPraHmMyeckoM CUHTe3e
2 dzd Is!
1T apanTtTwmpoBartThb 3HaHNAH n yMeHMUSH, NnonNyu4yeH
K pelweHMIK KOHKPETHbLIX 3ajgady, CBSA3aHHbLX C
9 dzOH j Is!

f TeopeTnyrREgE&HMUAB/IEHNAMMU opraHumyeckKkom X U
CTPOEHMUN U CBOMWCTBAX-—-NOPEARHMARICK@MXE B €QE I C
OpraHmMyeckmnmx coefguUuHEeHWNIN,;

f cTpatermen MU TAKTUKOWU NPUMEHEHMUSA 3 alWUTHBbI
6. O01mast TPy10eMKOCTh JUCIUIJIMHBI:

2 3a4yeTHbe eagnHunmyb (72 4vyaca).
7. ®opMa KOHTPOJIA:
MpoMeXyToOYHass agareclaymeim. )

MeToabl HEOPraHUIE€CKOro CHHTE3a

1. MecTo qucuMIiuHbl (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
OncumnnmHa «MeToOoO[Ab HEeOPraHWUBICEBEWY IO WCHEGHTIE

Bl «AucuyuymnnmHbel (MOAYyNW)>» Kak AgumcumnnumHa no
2. llesin ocBoeHMsI JUCUMILIMHBI:

1 oB/flajpeHMWe oOCHOBaMW NONy4yYyeHMUA HeoOpraHMyec
O cnocobax CMHTe3a HeoOpraHMYyecKUX CcOepuH:

1 bopmMmpoBaHue NegOBRATCEIMCC CNOCOOBHOT O ocyL
cCMHTeEesa, IrpamMOTHO NpPpOBeCTW 3KCNepuUMEeHT n
3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Heopraﬂnqecmm CHHTE3 M €10 BOBMOKHOCTHU

OCHOBHble 3Tanbl pPa3BUTNUA U PAYK EHSO TR XHUWKEG K

C NPON3IBOACTBOM.

XHMHYeCKHe PeaKnHMu ¢ y4acTHEM ra3oo0pa3HbIX, *KUAKHX M TBepAbIX ¢a3. Kpucranib

H PacTBOPLI

BapmaHtTb cuctemMaTusayuumum MeTOLOB HeOpPraHMYe

coeaguHeEeHMNIR,; no TUNayM XBMOWEGKRBRXObLYPEABKLEWMMHT e

COCTOAHMNWIKW KOMNOHEHTOB). TNMpuHyMNnoel BbIGOpPpaAa MeT

YHI/IBepca.]'IbHLIi/i pacrBopurte/;ib — BOJAA. MeTOIIbI OCAKACHUA U3 BOAHBLIX PacTBOpPOB.

Cunres n3 HEBOAHLIX pacTBOpPOB

Mo poenwu CTPYKTYpb vEo@mse.auyulve.opBraBWCMMOCTHDb (

oT cocCcTOAHMA MOHOB B pacTBOpE€E. OcobeHHOCT
onTWUMaAanNbHBbBIX ycnoswui ocaxpageHwusd n MEeTOANKMN

MaTOUYHbBIX patocBOWOWBOMEHPMA, KOMEBYHRPUGEAMAT @ipsa,

TBepaoga3Hblil CHHTE3 HEOPraHUYECKUX COeJUHEHU I

[Bh d}j ftcj HiNIsOo dzj dzd W s Isj edisH d d&zOd3d ¢ J , B - C
tcj ©OCyd?2

TepMO,D,I/IHaMVI‘-IeCKaFI OUueHKa BO3MOXHOCTMN T BE€Ff
pasynopagoydyeHunsd B KpwnBTameiaxy bl XT nmesum anveywhe d w3
dbakTOp b, onpepgenswwWMme MexaHW3IM TBeppaodasHBbL
Mn3yuvyeHwud KUHEeTUKMUn TBEepagodasHbLX peakumnmm. B

npouyuecca Ha ero CKOpOCTGHb.

dpSIsdodetsy MsmMsswdd] bptcdsf@sdzizl stsp Oc § dzls
Mpunpoga aKTWBHOINIO COCTOSAHWA TBepAbX Ten.
M3MEHEeHNEM UX XWUMUYEeCKON 1 TepmMumyeckomnm np
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los}

efleHnem MUKpPpOaoO6GBaBOK. MexaHMWUYeEeCKOeEe akKTWu
MNX e@MecCAKTUBUPOBAHNE peackuunoHHBbIX CMecCcCE

3ammMoagencTBMA.

JltsHT MddzalsjL O Iso jtoHBW OLdz" 7 i3OI j tod Odzts o

nocoo6 bl Knaccudpukauymnmu MeTOo/hoB CMHTe3a T
Mcnonb3oBaHMWEM @PU3INYECKUX MeTOLPBMUOMOK I
HT e 3. CamMmopacnpocTpaHSawWNRNCA BbLICOKOTEMN

MMUMN>». Boib6op MeTopga TBepaodgasHOro cuHTe3a

BepagodgasHOTO CMUHTe3a. TUNUMYUYHBbIE OwunokKwu.

BoNbdpamaeTwuesl. NOMEa&E a HOBbLIX C/TOXHOOKCMWAHBbIX

U sSsdXo0oo0QQO+-wmsw
=

JIssH™ dHjdsd¥deOydd ftosHEzCIsse Iso jtcHSW OL datsc
EHTreHoBCKMWE MeTOAHdbl. BosmMoxHocTn wu DPaHM
na npoBefgeHNAd peHTreHoasoBOTr O aHannsa.

koebaTenbHOW cneKTpoOoCcKONUMU.

HeTpa}II/IHHOHHI)Ie METOAbI CHHTE3a

Kpnoxmmmueckue TEXHONOT NKn. CuHTtes c mcno

MW ypapHOTNro cxXxatTusa npu B3pbiBe. Tna3MeHHBbBn cwu
4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIMHBI:

f cnocob6HOXM®AbL3IWBATSL MONYy4YeHHBbIE 3HaHMUSH
byHAaMeHTanbHbBX pas3fenoB XUMUKU Npu -IpeweH:

1 BnapgeHwne HaBblKamMu XUMMYECKOT o akKcnepuwm

7 aHanuTunmyecKkunmn MeToOhgaMM MoNnyuYy eeHevuge C m B
n peaxku®in ( ONK
1 BnapgertThb 6a3o0BbMU HaBblKamMmu MCNONb3O0OBAaAHMU
npoBefeHUN HayudYHbX2);mccnepgosaHuim (NK
1 BnapeTtTb MeTopgamum 6e3onacHoro ob6pauwe
NMX pUnamyeckmnmMx U XUMuUUYyecKMx cBounmcTB (
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pesynbTaTtTe OCBOeHMoAxkelR U C LUMUNNAMUHB CTYypAEeHT
L dzOIs !
f cywHoOoCTH®B peackuwui n npoyeccos, nexa wn x
HeopraHMyeckoro CUHTEe3a,;

Husa
nkK

f OCHOBHBE MeTOAb MAEeHTUMAUKALUU NPOAYKTOB

Z dz Is

f camMoicTtedlbHO BbGMPAaTb MU O06GOCHOBbLBATbL MeTO]f
f opueHTUpOBATHLCA B COBpPEeMEeHHDOI nunteparTy

NnMoNb30BaAaTbCHd CNpPpaBOYHBMM MaTepumanamum npwu
KOHKPEeTHOrNo coefguWHEeHUSA,;

9 dzOH J Is

1 MeTEMBacuHTeEe3a U MAoeHTUPUKaALUUN HeopraHMye
6. O0mast TpyA0eMKOCTb 1M CHMIIJIMHBI:
5 3ayeTHbXx eaguHuny (180 ywacosB) .
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOUYHaglI RIaAaREH auUmacem. )

MeToabl OPraHUuvYe€CKOro CHHTe3a

1. MecTro aucuMiuHbl (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM IPOrpaMMbl
OAncumnnuHa «MeToAb HeoOpraHMUWYecKOro CUHTE
Bl «OAucumnnanumHb (MOAYy NW)>» KakK AuMcCcUUNAMHA NO
2. llenb ocBOCHUSI AMCUMIIIMHBI:
f yrnyéneHue 3HaAaHWN CcTypeHTOB B @®Ha,acp a3 Bk
H WX XNMmMmyeckKor o Mblwl/sT€e HNWNA.
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3. Kparkoe coaep:kanue THCHUTIIAHBI

BBenenue

KpaTkasd mcrtopwuas pas3BUT NS OpraHmyeckKkoro
MPOMEXYTOUYHBbIX NPOAYKTOB. OCHOBHbLIE BUAbL C bl
pear eHToB, OMAPHOOT3EHKAaYHHMOSIC TPEeak UM 1 agpyrumnme e
BblOOPp. CenekKTUBHOCTHDb: cybcTpaTtocenekTyV
XeMoCcCeneKkKTMBHOCTb peareHTa. PermocenexkTMuBHOC
B OlFrpaHMyeckoOoim Xumumn. Moa/MABT @I O PCYKNmBLET OWi  ap

39 KBMUBaleHTEe pear eHT a.
HpaKTH‘leCKOC OCYHIECTBJICHUEC OPraHu4e€CKoOro CMHTE3a

TpeboBaHMUH K peareHTtam n annapaTtype. CuHn
Meppudunpga. MoHATME O TeMnNnaTHPRaAKWMT X 3 e Me
BblgeneHnd nNpoAayKTa: ocaxpjpeHwne, BbicCanumBaHMWMe
MpocTasa nNeperoHkKa WU pekxTwudhukaumns-a. OcobeHHO
npoAayKTa peakKkuyuwunmu. MakpocKoOonMnyYeckune XapakTer
NMOK &31aT NpefoMieHNda, AaHHbBEe XpomMaTorpadgpuwnm n
XapakKTepucTuUuKmun: cnekTtTpockonuna AMP wu UK. Enl
pacTtTBOpUTENb, KatTanumsaTop. Me X a3 HbBIA KaTanwu
PaCTBopI/ITeJII/I, HUX THUIIbI

Knomttoax HOoBHBIE cBoMMcTBA pacTBOpPpUTEenemn, aBToO
npuMMepb peackuwunii B cynepkwuncnbx cpepgax. OcH
CUMHTe3e: we nouywu, rmpappwvasl, amMmwunpjbl, 3amMelueHHHb
aMMWHBbI. MoHAaTWOBAHBYXNEPPACTBOPbL FOUyArpuosrKactTuag ak
B OMCO. CynepKkpuitunyeckKkune XNAKOCTMN ( hntwwnpgt
Mcnonb3yemMble B OpPraHMyYeckKkoOM CUHTe3e: ANa3aTNnJ
3TMUNOBBLIK cnNnupT (cnupiyeT ameomNoBahe cCOomMp O6eH:
rekKkcatH, neTponemnHbn 3dup, AVNMEeTUuncynb@doKCMU

Mpumecwu
NPUT OTOBJ/IEHMUSH

copepxawmecsd B pacTBOpuUTENAaAX, T
“abCconiT HBbIX pacpBaA@pOTNeNn&mMoOppa

Oxmnciienne

Peakuyuumum okmcneHuma. Okuncnumtenm wn KaTtTanmsaTop
HaTanunuHa n aHTpaueHa no apomMmaTtunmyeckKkomy
anKkunmnapeHOB n retTepouUumnKnNnmMYececkmx B I NKH B H MO
MonyyeHMEe HUKOTUHOBOMN KUCNOTHhbI. ABTOOKMNUCNEHI
OknmcneHune cepycogepxawmx coepguHEHNIN.
BoccTranosiienne

Peakuyuuwu BOCCTaHOB/NEHUSA. Knaccudpukaynsa MeT
MeTannamum U UX COHWaMUK a BOCTHW/AHHOEBXYT CO0Oe€e gUWHEeH
HUTpPOCOEAUWHEHUN, OpraHvyeckKimasoaoeLBH@WMOB,
peacxuwui BOCCTAaHOB/IeHNSHd MeTannammu n rnpa|
BOCCTaHOBNEeHMNEe MO/TEeKY NAapPHGBM BoOAwWpPOIZOMO HMNe
XapakTepuctTmnuka KatTanmsaToposB. Hnkenb PeHesda,
BoccTaHoOBMUTEeNbHOE aMMUHUpoBaHMUEe KapOOHMWUIMbHDBLI

npoBegeHMMU npouyeccos BOCCTaHOBNéeHMWHA H a npowu
HutpoBanue u HUTPO3UPOBAHHE

O6bwme cBegeHMSs U cXemMa nNnpouyuecca HUTPOBaAaHMUS
HUTpPpOBAaHSA. BnmaHnme pas3numuHblx @GakTopoB Ha

peakuummn, xapakTep cybcTpaTta, XxXxapakKTep HUTP
peame®B B peakuyuunm HUTpPpOBAaAHWSA. Mo6OoO4YHBIE npoec
yrneBsBoaopopagosB. Cnocob6bl pas3aeneHuns M3 0MeEDPpH
HnTpoBaHMe XNOpnNnpPOM3IBOAHBLX W pa3genedHune n
HuntTpoBaHWe CYy b HOKEM CHIIDTTP OUC YB/bbAJEO/KEM C TOT . Te X H
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pa3r oHKM 7 OYUCTKM HUTpPOCOEAUHEHMUIN. OC HOE

ANHNWTpPpoOo6GeH3O0Na, HWUTPOTONYO/NOB, AVWHUWTPOXIOPp
HnTtTpoBaHMUe BOAHOI A30THOWN MNRPAOCXDPAROMWA.NNEREM
HUTpPO3MWpPOBAaAaHMUSA. HnTpo3sunmpoBaHMUe hbeHoOnNnoOB 7
BTOPMWUYHBIX 7 T P earpuoYNHablTXN Y ©KCUKPVHXO aMWHOB. Xar

HUWTpPO3OCOEAMWHEHUNIH U UX NPUMEHEeHNE.
CyabsdupoBanue u cy/ab(oxiaopupoBanue
Lenwu BBEyyebHMosr pgnnbel B OpraHmyeckme coepgunH

Cynb@dunpoBaHmMs4. Cynb pupytwne ar eHrT bl. Me x a H v
pa3IMyYyHbBIX PaKTOPOB Ha nNnpouecc Cynb@duUupoBaH.]/
Bpewms peakuunm) . 3 HayYyeaHower a K B @ i e-EKWMTETPUT @Io BOEr« |
MpaBuna pa3MeweHMda cynb@orpynn B HaBwrHa@)H.O
CynbdpunpoBaHwMUe B NnPpUCYyTCTBMUMN KaTanumisaTtTopos
CynbdpnpoBaHwmne B XN OAKOWR dhase CepHOPOBIIM®B
rasoobpasHBbBM CEepHBLBIM aHrMapunaom. Cynbpupo
n 393KOHOMMUYECKMNE npemmyuecTtTBa 3TO0rO MeTOq.
«3anekaHMWsa». MeTopAab BblgeneHuMa CcCyYynb@POKUCNOT .
M3 O0OMEDPHBbIX cy n bQpo/xuemdowipoore a H U e BaXHewnuwnx apo
6eH30Nna, Tonyona, HntpobeH3ona, aHMWNWNHa, H
CynbdpoxnopupoBaHUe. Me X aHMU3 M peakuyuunmn. Yy
CynbdoxnopumpoBaHUSA. TeXHUWK a1 @e30areaccH@C TCIY b
M cynbdoxnopupoBaHmua. TlpumeHeHMUe CYynbdPOKMUCI
I'asorennpoBanue

FanoreHnmpytwwmne ar eHT bl. FanoreHmpoBaHue B £/
rasor eHmpoBaHmus4 B A4pPO0 U boKkoBYywW UuUepoyecR)
rasforeHmpoBaHuna (TemMneparTypa, KaTanumsartopbl
yrnesopgopopagos n n x NMPOWN3BOAHDBIX. Xnopupos:
rasjor eHNpPoOW3BOAHBbIX AHTpPaAaXMWHOHOBOT O papga.
XNopupoBaHUT exaHpeirDam.4yecK ne C X € Mbl XNMTOPMUPOB:
(mno KonNnbuy M B O6GBOKOBYW ULeNb) . Tpeb6boBaHU4,
M mopagumpoBaHMme. TlonydyeHunme GTopnponM3BOAHBX ap
JnazoTupoBaHue U NpeBpallieHue TUA30COoeIMHEHU I

Me xXm@3iM peakuumum pgMas3oOTUPOBAHMUSA. YcnoBus npot
M KMWCNOTHOCTMWU Cpea4aybl. CBoinctBaAa coneunn puasoH
azocoyeTaHuUsa, -eMe [OWeax3a0HCHO3CM.a BAIZ A0 WM € . 3amMeHa
rMAapoK C/MOI, e H Hl,a uMmaHoOrpynny. BoccTaHOB/IeHMUE

beHMNrmpappasmnmHa.
AJIKWJIMPOBaHNe U ALWJIMPOBaHHe
O6 wu e npepcrtTaBneHNs o] peakxkumnsax aNnKMnNnmposBa

n aunmnnmpoBaHue yYyrnesofopopjosB. ANKUIN@®BEBR HN
M KaTanwmsaTtopbhl, ycnoBmua U MexXxaHMU3IMb peacxuyl
no ®p nkgpeangotr c y . AnKknnumnpoBaHMUe cnuprtamm n
dbopmManumHowm, MeXaHUW3mMm peaxkuunmn. Peakuwus >
napaaguHOBBbIX y I /1 eHBro3aMobp O 4 0 B U /1 MMpeoxBaa H U A anwndgart
AuvmnupoBaHMWMe apomMaTunyeckmx yrnesopgopoaos.
aumnmnpoBaHuAa. MexaHuU3M peack ukuma dacwn n plbcenaocHmi
peakxkuyuunimn aumnmnposaHuna Aan4 NONYIO&HMWNSHA NI0&KHBIN O E
OKCOKMUCNOT, reTepoymKkKimMyecKkmMx C€OepgunHekKHonmxia., ¢
PaimMEpmaHa, Bunbcwmathepa. KapbokcwunmnumpoBaHUe
WmunmpgTta. Mpunmwme p bl MPOMBILWAEHHBbIX CMHTEe30BOB WX
M apomMaTMUYeECKMUX aMMUHOB MNO KOodmbHwynan pAUIBKaNHIMED )
3aBMCuMMOCTHDb peakuMOHHOW cnocob6GHOCTM aMMHC
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ankKumnumnpoBammmumpOBaHMNE T UAPOKCUT PYyNnNbl. Cpas
apuiaMMHOB IWpedEHAAEBB aBBKUNMUPOBAaAHNSA. Me x aHWu3
Kpntepuwu BbboOopa ankKunnunpytwwmx ar eHtToB. Aun
KatTanunsartopbl n pear eHT bl peakuyuunim aumnmnNnnmpoBsBe
peakuUuMOHHOW CnocobGHOCTM OPOUADAY € CCKIMAXP T @ B U
B peakumax auyumnumpoBaHMA.

FH}IpOKCHJIHpOBaHI/Ie H aMUHHPOBaHHE

O6 wu e npepgcrtaB/ieHNd o] peakumnax r’mapokKkcwuinl

peaxkuumu. HykneodpunbHOE 3amMeluweHune cynbdgorp
CynbdokuncnoTtTue BelpgpewkwcumcoegunuHeHNNR. 3ame
Ha aMMWHOTNrpynny <cnnaB/ieHMeEeM CyYynb®@PoKMCNOT ¢
3amMeuweHune ranor eHOB a/lkKaMK T aNgUHOKICpMy N Ny B af
M anndaTtTmyecekmx coegMHEeHNAX. TBmwAaeHna MWPAUPC
peakxkuyuunm 3amMelweHn A . KatTanumsaTtopb B peakxkuyus
Mpumep bl NMPOMbIWI/EHHbIX CMHTEe308B. 3amMeweHMUE
apunranoreHunpgasx " retTepouUumnmKaAMYECKIMX coefamu
npeBpalwewHwWAN arMmgpoKCcuUCOeaUHEHNN. KncnortH bl

AMMUWHUMUPOBAHMUE oKcCuMcoepguHEeHNIN aMMMNakKk oM mnnwu

3amMeweHmnme HUTPOrpynnbol B apomMaTNnyew KMMM CTHIEEAR
rpynn. ApnnamMmHupoBaHMUe . MAvpny a@RMe H paBpea
N-apumnHadprmnamunmHOB. HykneopumnbHOEe 3 amMelweHwune
M apomMaTMyYeCcKUX COefUHEeHMAax, copgepxawmnmx 3Je
3aHII/ITHbIe rpyninbl B OpraHn4e€CKoOM CUHTE3€

3awnmrta cCcnuMpToOB OOpPpacGONBAHHKER M 3 (PPOBbLIX AYyeTan.l
3awnTa OWNWONOoB. 3awunrTa KapboKCUNbHOMN n K af
(6eH3MNOKCUKapboOHMAbHAS, TPUTUNBHAaS, ayerTwu
HeobXxoaAMMON 3awWNUMTbl W ygaseHUWe 3aWUTHLBX T pPpymTn
Metoab! 00pa3oBaHus yIJIepoOA-YIJICPOIHON CBA3H

KoHpeHcayuuwu apunranor eHnpagos c HenpepagenbH
cCoegMHEHNAMN nannapagwuasa. Me X aHWK3 Mbl peakumummn.
coeaguHEHMWIR: anbvAlloammpArasg, NEepgxmaiana Muxasmpmia. Me

Peakuuum uUUKNONpPUCOEeAMWHEHUS aNnkKeHOB.
4. KOMHeTeHHHH, Q)OpanyeMble B pe3yJjibTaTC¢ 0CBOCHUSA AUCHUIIJIMHDI .

f cnoco6HOCTHSGb Mcnonb3oBaThb NMoNnydyeHHBLIE
hbyHAaaMeHTaNbHbLX pas3genoB XuUmMuum npu -IPeweH]
f BnageHMeMUHARHUMBAYECKOT O 3KCNepuMeHT a, 0

n aHanNnMTMNUYecKuUumMn MeToAammMu nonyyeHwnsAa n ’
peakuwuni2);( ONK
1 BnapgertThb 6as3oBbIMMU HaBblKamMu MCNONb30OBaHM
npoBeAEeHUUN HayudUHbX);,umccnepgpoBaHum (MK
1 BnawemeTtrogamum ©6GesonacHoro ob6bpaweHua c X
MX PU3INYEeCcKUWX MU XMmMpupyvyeckux cBouhcTtB (MK
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
B pesynbTaTte OCBOEeHMoAXRel U C LULMUMNNUHB CTYyAEeHT
L dzOIs !
1 MeToAb BBefeHUA @PYHKLUWOHAQIJUIKEHY ALY, NN B
1 MeXaHMW3Mbl M3YUYeEeHHBIX OpraHMyeckKkux peakxkuym
1 OCHOBbB B3aWMHbLX NpeBpawWeHMIaX OpPraHuMmyeck
z
1
1

S =St O

~ o

a3 s
co6bupatb yYyCTAaHOBKW ANS cCUHTEe3a WU NpPpoBOAU:
o6pab6aTtTbBaTb, aHanusumpoBaTb U ODOPMANSATHL |
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1 CaMOCT O ACTCed1TbaHBO/T1 A T b " aHannmsInmpoBsarThb MeTO
coeagnHeHWA A,

f cuHTesumpoBartThb, BblgenaTb W o4yuMmwaTtTb nNpoAay.l
cTeneHb WUX O0OYUCTKMWM,;
9 dzOH j Is!

f HaBbKaAaMM CUMUHTEe3a MU OYUCTKWU OpPraHM4yYeckKMUmx
6. O01mast TPy10eMKOCTh JUCIHUIJIMHBI:
5 3ayeTHbX eaunHnmy (180 uywacos) .
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOUYHag3I RIaAaREH auUmacem. )

BBeneHne B HAHOXUMUIO U HAHOTEXHOJIOTHIO

1. MecTo qucuuIInHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl
OAvcumnnmHa «BBepeHUe B Ha>OEBRXOBWT B HBRAP

yacTb ©6noka bl «AucuyuunnumHub (MOAYNWU)>» KakK AWK
2. llesb 0cBOEHMS M CUMUIIIUHBI:

1 bopmMupoBaHwue y CTYALEeHTOB KoMnnekca d
cocTaBndawWwm X OCHOBY oAgHOTOO n 3 Haa b s/peav
HanpaB/ieHMWN Ma-FHeapHICAXTVOMBEWD, EMH MHHAA HO T € X HO NOoT UK
3. Kpartkoe coaep:xaHue TUCHUILIHHBI

ba3oBble TepMHUHBI U IOHATHS

OnpepeneHune NOHATMUMR: HaHOHayka, HaHOT® EXH
HaHomMaTepwuanhsl. Kpntepuwu 0O N P epaveT/IeYHENCAK U MH a Hp
M QYHKUWMWOHANbHbLE CBOWCTBaAa. K D-a 1IDg ADFTUTK payuKnTay pH
KBaHTOBbBEe TOYKW, KBAaAHTOBbLE MNPOBOJOKMW U KBaH
HyabMepHbIe HAHOCTPYKTYPHUPOBAHHbIE MAaTEPHUAJIBI

HaHoOKpucTan~ -l n HaHOKANacTepbl. néBsagniCnopc
KOHTpOANMpyemor o nonyvyeHwnsd HaHOKpUCTAannos.
MonyyeHune MOHONMUTH bIX MaTepunanos B HaHOKPp

nepexoAab B HaAHOKpPUCTANNMNUYEeCKOM COCTOAHUMN.
HaHOMaTepunarnos.

OnHo- 1 IBYMepHbIe HAHOCTPYKTYPHPOBAHHBIC MATEPHAJIbI

HaHOoOTpyoOGkKkM " HaAaHOHUNUTN. YrnepopagHeble HaHOTQP
M pas3peneHunNd. MexaHMW3Mb pocTa HaHOTpPYyOOK.
MexaHMUUYeCcKMNe n 9N EeKTPOdEUNU3NMHECHKAMHED T CBDANIK.T B &
Ha OCHOBE MeTannos n cnnasBoOB: MeTOoJ, bl no N
coegMHEHNSA HaAaHOHUWUTeW B 6Gonee CAOXHbIe CTPYKT
TOHKWNe nn€amacobunpawwmnecsd MOHOCAOOMWN. T
HaAaHOCTPYKTYPUPOBAHHDLBIX nnaeHemMH nHa OCZC/THEOKBTEP 0 X |
nopagxoabl K NMONYy4YeHN HaHOKpUCTanNnnmuececkmunx r
Ha OTAe/lbHbe CNOW B HEBOAHbLIX pacTBOpPpUTEenNnd X
CTPYKTYDp.

CuHTe3 HAHOMATEPHUAJIOB

McTopuAa pasBUTUA Me TD/4/OBY ECUKHUTXe 3 Ma THEAHW K JPAIEC.T
MeToOo4gqbl. MeToAab KOHAeHCECED M Mmnwaad MEasasBo iy gas bl
ropeHue. XmMnyeckKkwneomenoeasmetTtTapgTexkanagKkodPasHb
B KONMNOMWAHBX MUUuennaax. TeMB/ aAT HHbAVH OCC T DTy & 3T Y 1D
OCHOBAHHBIE Ha npuHUMNE camMmocbopkwu. MpuHLI
HaHOCTPYKTYpPb «A4pPO0 B 0060104YKEN». Mepapxunuuec
MeTOIlbI HCCJIeJ0BaAaHUA HAHOOOHLEKTOB

CnekTpa/ibHbEe CM&R D nor nouweHdHwusA m e IO HIe T T
KOMOMHAUMOHHOT O paccesaHspdD vavraH eHmor miesimrep nvae T oM,
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MeccbayapoBCkKkas CNekKkTpewmKOmMBWI. UNMe T I10d, K payTupel
MUKPOCKONMUMN. MpocBeuyunBatwwasa 39MTeKTPOHHAH
Manoyr nossolen@akKeE€lTPOHOB U pPEeHTIrIEeHOBCKUX Ny
DU3NKO-XUMHS HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB

OQHepreTmnyeckoe COCTOSHMNE -HEeMHABEGIAWEHMH®ITEN . C O
TepMoguMHaMMmKa MNOBEPXHOCTMWN. Mpoueccb Ha MNOB
agcopbunsa s [OpeeckKoopHOCUTP Y K LM A UM penakcauusa Mol
XUMUKN HAHOCUCTEM.

OcHOBHBIE l'lpOﬁ.]'leMbl HAaHOXUMHUHU

Bannmaunwue pa3mMepa yacTunuy H a ocobeHHOCTM n x
CnocobGHOCT®SL. Pa3mMepHbe 3dpdpeKkThbl. Mpo6Gum®w&EIO K ;
bakTOpb, O6YCnaBnuBatwwme cTabunbHOCTb. Cnoc
(I)yHKIII/IOHa.]'ILHBIe CBOIicTBa HaHOMAaTEpuajaoB

MonynpoBOAHWKOBBbIE HaHoOMaTepwuanhl. OcobeHHO
M NONYyNPOBOAHMUKOB B HaHOKPUCTanmMHEGBROWEE 0O |
3 O HBbl. OueHKkKa pa3mMepoB HaHo4yacTWUL n 3 cnecx
nooMMmHecuULeHUMUN Anda paga NONYyNPOBOAHWMUKOBLBLIX Ha
TepMoanekTpuuyeckune HaHoMaTepwuaan bl n HaHOMa
NPOHMWLAEMOCTHDbI.

Mar HUTHBIe BRawomvMaBaprHNe pa3mMepa yacTunuy
beppomMar HeTMNK OB . OcHOBHbIE nNnapameTQpbl, 3aBuc
KO3pPUUTMUBHOMI C un N bl c YyMeHbWeHNEM pas3mMenpeé
B cynepnapamMarHMWTHOE COCTOSAHUEB. AOHRHXAaANOasm
BOCNPMUUMUMBOCTN. MarHMTHBIE CBOMWCTBA aHWU3OTPQP
MexaHUMU4YecKMNe cBoicTBaA. [ToBbIWEHMNE NPOYHOC
e dpeKTHOCTHB BewecTBa B HaHOKpUCTannumueckOrl

KepaMunuyieckmns BaTHPH@KIPUCTaAaNNNYEeCKOM cocTOS4
MeToAOM CUMUNbHOTO fedOpPpPMAaUUMUOHHOIO BO34g€eNCTBMY
Ba:xuHeiimue 00/1acTH NPUMEHEHUSA HAHOMATEPHUAJIOB

HaHoceHCO-mMbl.MOHleeHKoy NApHasa 39NeKTPOHKUKa. dPOoTOH
T OYK-a/xasepbl, CBAETRILPOAHLE DOMeXxXaHMWyYecKMUe cuc
XpaHeHWA MHPopMaUUWN. KaTanumtumnuyeckune cucCcTemMb
HaHoOoOKOMNO3 1T H bKeNn amacTmeqpuik aasubm. 4 HaHOKOMMNDO3MTOB
MaTpwuLybl, no ¢opmMe M XapakTeplpHOEaODONLBWE&EBE M
HEeoOpraHmyeckKkaa HaHoOo4yacTMuua. HaHouyacTunyb B H
Bnonorumuyeckmne HaHoOMaTepwua”nbol. KocTb K aKk 6

K NOTYyYEeHNI HAHOCTPYKTYpP Ha OCHoOBe O6KMOMOIT:
HeopraHumnueckwue HaHOBMMaG ETPWMMOIGIT b Moo nb30Ba
HaHOMaTepunanos ans AnarHOCT MUKW, neyeHwusa l
bBnortexHonor nwnu " HaHOMEaOMNUWNHaA.

IIpou3BoaACTBO HAHOMATEPHAJIOB

P blH O K HaHOMaTepunanosB. |/|HHOBaLI|I/IOHHbIe TexXxXHOoOnNnOo
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:
i cCnocobGHOCTHSb Mcnonb30BAaAaTHDLb nony4dveHHSHbLIEe

byHpamMeHTanbHbLX pas3genoB XUMUKM Npu -I)eweH.
1 cnocobHOCTHWb K NMONCKY n NepBUYHTOEIX H@ B pab
MHpopmauyw)y ( ONMNK
1 BnagpeTtTb CcuMcTeMOUWn @GyHApaMeHTa-B)bHbBX XUMUYEC.I
5. Ilnanupyemble pe3yJibTaThl 00y4eHMsI
B pesaynbTaTte OCBOeHMoAxkelR U C LUMUNNAMUHB CTYyAEeHT
L dzO s
1 MEeCTO HAQHOXWMMUWU MU HAHOTEXHONTOIMWU B CUCTE.]

126



OCHOBHbBIE TeO@ERAMSHEILK N NOHATUA HAHOXUMUMN
CYyWHOCTb peakuumim m npoueccoB, UCNONb3yeMl
npuHUMNDBL M o6GnacTKWU MCNONb3O0OBAHWMUSA OCHOBHEBbI
(XMMMyeckKkux, @GU3INYECKNX) .

HATDb OCeloB M blle MmMOWMMBDKNA HaHOXWNMUNMN "
yCTaHaB/TnBeartThb cCBA3b MeXAay cBOMCTBAMMU 7
A
T

H ¢
C -
BblABNATEDL TECHYWO CBA3b TEeEXHONOT UMK M3To0TO
HaAaHOCTPYKTYPHBIX MaTepunanos.
9 d&zOH § Is
1 MeToOpONOruMenh BbLOMHMEA Me MECKLOE LOBAHWEA HAaHOM
1 HaBblKkaMW UX NPUMEHEHWUSH,;
f ocHoOBaMM HAHOTEXHONOIWM KakK HanpasneHusa |
6. O01ast TPYy10eMKOCTh JUCHUIJIMHBI:
3 3ayeTHbe egnmHmuybl (108 ywacos) .
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOYHas3s agvsareclf& yumeim. )

l'[pmc.nauﬂaﬂ XUMHUA

1. MecTo qucuMiiaHbl (MOaYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
AncumnnumHa «MNMpunknapgHas= XU MUSA» BXOAWUT E

«QncumnnaoumHbe (MOoaynu)» Kak aAuMmcuumnamHa No BbLO
2. Ileab ocBOEHUST IMCHUNIMHBI:

1 dopmMupoBaHMUeEe CUMIC TOEOM HObICXH O3BHHAabHX HanpaBJ/ie H U S X
M COLU KGabNTbOHBOO M C e pbl Ha Pas3NUMUYHBX YPOBHSANX
cneyumnmannmsnMpoBaHHBIX YMeHUWUN N HaBbLIKOB, a T
3. Kparkoe coaep:kanue TUCHUTIIHHBI

XuMH4YecKHue acneKThbl CO3JaHHUA U IKCIIyaTalluu MaTepUuaioB

MeTannoBepgpeHne. TexHONoOrmga cTanum WU nNer nmposa
Xnmwmua cmnmKkartoOB. MponsBopgcTBO BAXY WM X B el
CtrponmaTepmuantl.

Xnmwmu4a nonuMmmMmeposB. MonmnmMepHbLE OXKOWMI O MU T DK C NOIC
MccnepoBaHMe PU3I NN @CIKM®RCKMX (PU3BMOKIAOC T B Hawnooc
pa3HOBMAHOCTENWN NONMNMMEPHbLIX MaTepuanos
BoicoKkoOoOaHepretTmnmnuyueckKkume KOMNO3MWUTbI. OcHOBbBl Tec

Knaccumdpukayuma MU nNpuUMEeHeHUe.

XuMH3aLUA JHEPreTUKH

CoyumanbHbeEe U 3KOHOMMYEeCKWUEe nNnpobiemMb COBpEMI
TpagwnumnmoHHBbIX BMWAOOB ToOonnNnwnusea. AnbTepHaTMWWBHEL
HanpaB/leHMWAa pa3BUTNA 3HepPpreTunkun.

XHMH3aIUA CeJILCKOro X03icTBa

MMHepanbHEBbE ygob6peHkaiac CTeRHIOATIDUL M,A9 N PUMEHEH
Mcnonb30BaHUA. XMMmyeckmwune cpepagcTBa 3awmnT
Knaccudunkauynsa XU MUYEeCKMUNX cpepcTB 3awnT bl, 7
MHTeHCUMPUKayumMM COBpPEeMEHHOINIO BefjeHWNWA CeNbCKDO
Xumu3auus 0bITOBOM cepsbl

XmnmMmma cpepncTtTB T UT NEHBbI. JeTepreHnTtno unu CMC. N
acnekKkTb UX nNPpUMEHEHMNSA. dapmMaueBTuk dlymuwedaprRnN
Kpacurtenwu. Bwupgebl, KnaccudpuKkauyuma U cTaH[apTb

cosfgaHusa.
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4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI:

f cnocob6beH McNONb30BAaTb MNOJIYYEHHbBIE 3 HaHUSA
pa3fenoB XUMUKM NpKU peweHumn -Ij.podpeccunmoHannb |
5. Ilnanupyemble pe3yJbTaThl 00y4eHMsI
B pesyoocE@awna AUNCLU MonReHA:Hb CTYyaeHT

L dzOIs

f OHOBHbBE HanpaB/eHWUA U TeHAEeHUMUW XUMU3aAaUWNU

f OCHOBHbLE NOHATMA MU yYyCNOBMUA OCYyWecTBNEHNSH

Zzd3d Is!

1 ytaHaBnauBaThb CBA3Db MeXnay 3HaHMAaAMMU OCHOE
XUMMUYEeCKIMmX 3HaHM

T npummeHATESH 3HaHWNA no nNpUKNapgHOI XU MUK il
npodpeccmnmMoHanbHOW pfeAsTeNnNbHOCTWN,;

9 dzOH j Is!

f HaBbBIKamMM MCNONb30OBAaHMUSH B NnpakTuMUyYeCcKOIMN ,
NPUHLMNOB, 3KcnepuMeHTa anbHbIX MeTopnOoB n
XMUMMUYEeCKMUX NPpoOAYKTOB B Pas3 /Ny HblX0 biOr TOBaDAis
c hepe.

6. O01mast TpPyA0eMKOCTb JUCHUIIJIMHBI:

33 avyeTHbe 188ywogm U bl (
7. ®opmMa KOHTPOJIA:

MpoMeXyToOYyHaags agarecl& yumeam. )
Teopusi, METOAMKA U NCTOPUA BOCTIATAHUS

1. MecTo nucuMnIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
Oncuunmnnmuna «Teopwuna, MeToAMKa U uMcCcTOpPpMUA B
6noka bl «AuncuumnaunmHb (MOAYANAM)» KakK agucuumnnu

2. lles1d 0CBOEHHUS JUCHHUILIHHDBI:

1 OCMbICNneHMNe CYQRMIO CTBIOCMUT AHMNA -KYaEKbelwDBEBKH
mcrTopumuyeckm obycnoB/ieHHOT O npouyecca
M YyenoBeyecKkKoro obuwecrTBa;

1 MOHWMAaHMUeE npunopumnrtertTa BOCNUTaHMUSH B CKnC:-
ryMaHuMcTMUYeECHIEXN OTA®OOIDE MHIEET KM X NO3ULUN,;

1 opmeHtTaumMsa Ha NMWYHOCTbL WKONbHMUKA Kak cCcyo6"

1 OCBOeHUWUE TeopeTUMYECKUX, MeTOAMYECKUX N un.

3. Kparkoe coaep:kanue JUCHUTIIUHBI
HUcropua Bocnuranuda. Bocnuranme Kak COUUOKYJILTYPHBIA, NeJaroru4ecKuii u
HCTOPUYECKHI mpouece
Oce®HOCTM " OCHOBHULbIE Tanbl pa3BUTNA MOHAT WNF

BeYyHoCTMN BOCNUTAaAHNA ». CtraHoBneHune, Kpaseuil
aHanuns nepgparormnyeckKkKunx wumnpeanos, obyuyeHUs un B
B C/NaocBVA HRIK P e (Knesckas Pycb, MockoBCKOE v
BoOCnNUTAaAaHUA B PolscBremc T XMé | loTedyecTBEHHGEbIE "
BocnurtaHusa XX Beka. CnuctemMb BOCOHUTaHMa XX B

Teopust Bocnutanus. CYIIHOCTHL BOCHHTAHMS M €ro MeCTO B LEJOCTHOH CTPYKType
00pa3oBaTeJILHOr0 MpoIecca

BocnurtaHwue, obyuyeHUe, o6pasoBaHuUe. Mepgar o
BocnuTtaTeNnbHbLN nNnpouecc, cuUucTema BoOCNUTaAaHUSH.
pas3BUTUA NAUYHOCTIMT asg.emBlg N aBXo W LEHHOCT S X
BocnuTtaTenbHOI AEGagpMmi HOICH s, -a [ acnoruivpay kbl
nepoueHTpPpUMUYecKa as, A v anorlbesnans,  MIOpaAVEHILMM N BIO CUM U |
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BOCNUTAHMSA. @) Nnpoc T prapHMcpTORMiEA MBEOX CATHMT3 aVHHVSISLB O C

MpocTpaHCcTBO, Ccpepga, none BocCcnNnuTaHuma. WcTou
MeTOJII/IKa BOCIIMTAHUAA. Conepmafme BOCIIUTATEJILHOMI AECATECJIBbHOCTHU
MeToanka BOCNUTAHUS. CTpykTypa copgepxaHwuas

eAVMHNULDB COAepXaHOEAT pBOOECHIMET acHnme p B HM A BoOoCNUT
OnepauMOHHasa CcTOpOHa BoOCNWTaTenbHOW p[eaTen
Me T o A bl, TEeXHOoONnNor nun BOCNUTAaAaHMMA. BocnutaTtent
pa6éorT bl n MeToOAMKaA OpPr aH” dbIHIW © EBROYC/TIBATT 8ATT VERN
BocCnNnunuTatTeNnbHON peATeNnNbHOCTMWU, NoAgXORSGI3 K/ HTOMT
n 3 (phbe K T b BoOCnNnuTaTtTenbHOW LeATeNnNbHOCTMW,
BoOCnNuUTaTeNbHON pfeATEeNbHOCTMW.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS IMCIUILINHBI:
1 cnocobHOCTHWB aHanmnsunposaThb OCHOBHGBbIE 3T an
pa3BUTMA obwecTtBa AnNa GopMup@BaHMA T paxdy:
| CnocoObkHoccarMOOpPraHmsaumm wun-7)camoobpasoBaHUK
5. llnanupyemble pe3yJbTaThbl 00yUeHUsI
B pesyoocE@awnda AUCL MOReH:H bl CTYy AEeHT
L dzO s
1 OCHOBHbIeE 3aKOHOMEpPHOCTW WU TeHAEeHUUWW pasB
M npaxKkTukKe,;
f ob6bwenepgarormyeckume NPUHULMUNDBL U 3aKOHOMEPHI

1 COBpPEMEHHbBIE MeTOAMUKMN N3IYPE@HMGA3 N LOBAMIOT T
obyvyawwmxcsa.
2 dzd Is!

f cBO6GOAHO BnNnapgeTb KaTeropuanbHbLM annaparto.l

f peanuni3oBbIBaAaTb B nNnepgarormyeckomM npouyecce |

f wmcnonb3oBaThb COBPEMEHHEBbIE NMPUHLMWXMBbI, mo A X
B pPaBMB WIMUYHOCTMWU MU AesAsTenNnbHOCTW ob6Gpas3oBaTe

f ycTaHaBnAuMBaTb CBA3b MexXxAgy Teopueinm M npack:-

9 dzOH j Is

f HaBbIKaMm caMoCcTOATEeNbHO nonyyarthb 7 06p
MCTOUYHWUK OB ;

f MOHONOTrMYEeCKOI PEeMbaos Or @& € XIH 1N KyabVewk i e H 1 5,

a

npeagcrt
1 TEXHWUKDO

cnmrtyauwm

6. O01mast TPYy10eMKOCTh JUCHUNIMHBI:

1 3ayerTHa(a3 6e g4raHCOLBA) .

7. @opMa KOHTPOJIA:

MpoMeXyTOYHMEI adgagarcTR cem. )

nAaThb CBOKW No3unuywu”io;
opraHumsagygnmmu BocnuTaTenbHOMN’ AedarT

(W = X

IIpakTnyeckunii Kypc HenmpepbIBHOT0 CaM000Pa30BAHUA

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

OncumnnnmHa «MpakKTunuyeckmnim Kypc Henpepbl
B BapumatTuBHYIl 4YacThb 6nok a bhivxfweuwma 1 A |
61.B. AB. 10. 2.

2. llenb ocBOEHUST AMCHUIJIMHBI:

1 oopmMupoBaHME LEHHOCTHOTNO OTHOWEHWA K Hen,|
1 bdopmMupoBaHme camoobpaszoBaTeNbHOW KOMNDETE.!
1 passButwue onbTa caMoCTOSATEenNbHOW opraHmnas

CaMGOICTTEQT b H O 1A Mo3HaBaTe/NbHOI AeAaATenbHOCT
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S95NEeKTPOHHONW wuvadpapMaBaDE@ABHDO

KayecTBa camMoobpasoBaTe/ibHO

3. KpaTkoe coaepskanue 11 CHUNIHHBI
HenpepbiBHOE caM000pa3oBaHue KaK YCJI0BHE PA3BUTHSA JHYHOCTH U 001IECTBA
WMoesa HenpepboBHOINro camMoobpasoBaHuUuAa B NYyO6TNK:
counaobpB®TCTBEHHAA [fedaTenNbHOCTb B WUHTepeca
BCe€eX. Ponb camMoobpaszoBaHWM4 B C KyOCITOO 1 Y1VDBT CBNH L
FrymMaHMCTMYEeCKUMUAN noAaxopn K camMoobGBpasoBaHMUI.
Ha 3HaHuax. CamMoob6pa3oBaHMUe KakKk Bceobuwee 6]
2030 »: MHK/TIO3NBHOE n cnpaBsegnnmseoe K &1 %®€e CHTaB ¢
nNpoTAXeHUUN BCeWw XU3IHWU [ANA BCeX. Camoobpaso
npodpeccmMoHanbHOE KayecTBO COBPEeMEHHOTO TMNpooC
n TEXHONOT UM dbopmMumupoBaHmus4d camoobpasoBarTennt
CaMO®TIGHTOCTb Kak pes3ynbTaT CcaMOCTOATEeNNbHOI
Mo3HaBaTenbHasd camMoOCTOATENbHOCTHDb K aKk pesy
peatTenbHocTun (Cnp).
HenpepbiBHOe 00pa3oBaHue B YCJI0BHSAX COBPEMEHHOI0 HH(POPMAILIMOHHOIO 00111eCTBA
OorT CPGMopoOo@pasoBaHMUIO. Bnagbel camoobpa3soBaHMWNA
camMoobpaszoBaHMUe. O N e K FopbopHaH3a0sB a M @ AP K a1 A L, UCOPHEHL
(2NnN0OC) K aKkK coBpemMeHHas MHMppacTpyKTypa 06p
SNEeKTPOHHOT O O0O6YUYebHen A6 VBOIIYN. O TR /HEHKLITEP OPHEHC ¥V P C bl [
HenpepbBHOe camMoobpas3oBaHMUe KaK YyC/oOoBMUE Hel
npodpeccmnmMoHanbHOW -meGHoBEBO@MU. OMKEQeneHne U
pecypcb camMoob6pas3oBaHMWMA: MOOBAHWEHVWBEPEXERXK
POKCoOP4, nonnnrnor, Lingualeoeg®8usmumwy enc K mpe

C p engIB bWl EHHaM €

7
M AeaTenbHOCT.

pPpasBUTMUS KOTFTHWTMWUB H bIX HaBblKOB. Ponb KOT H
camMoob6pasoBaHum. CoBpPpeMeHHbIe MeTOAWKUW U pe-
bnTHecxk B apM A MO3T a, KOTHUT UBHGBIE TPEHMNHT K

neparor "M@ He JANMEGIH T K aKkK ycnoswue 3 (pheKk TNBHO
MeTOoAbl W WHC FWeYHVESHX MEe HTTaalk.M Nfc M X onormyeckume u
cTpecca. CTparTeremm,H IrTMeMEHIOEEDCRQMm @ H ma .T p
4. Komnerenuuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS M CUMIIIMHDI:
f cnocob6kHoccaTMOOpPraHM3aumMm wu-7)camMmoobpasoBaHUK
5. llnanupyemble pe3yjbTaThl 00yUeHUsI
B pe3synbtTaTte OCBOEHMOAXREIX M CLULUNTNUHB CTYyAEHT
L dzOIs !
f OCHOBHbBE XapgakKk TCceapwocobpas3 oBaTeNnbHON Komne

npodeccmnmoHanbHOT O KayecTBa, CTPYKTYPHBIE
KOMNEeTEeHTHOCTHN, 3Tanb (POPMUPOBAHMUSA CamMoO |

f copgepxXaHuWe TNpPOLECCOB CaMOOPT aHUGB@AHHO CIT U
TeXxXHonorumum peanusayunmn, mcxopas wnU3 uenei
AeATeNnNbHOCTMW;

Edsj s

f yaoBneTBOpPATbL CBOMW MNO3HaBaTe/ilbHble UWHTEDp:®
MHPopMawOPHB®BATENbHOIW Ccpeab, NnNnaHupmwmeBart
cuctTemy camoobpasoBaTeNbHOW AessTeNbHOCTMW.

f nnaHupoBaThb ULeNW U ycTaHaBNUuBaAaTb NPUOPUT
cpeacTB, NWUYHOCTHBLX BO3IMOXHOCTEW U BpPpeme.l

f camMoOCTOATE/NbHO CTPOMUTHD npouecc o/B n aug e t
CTPYKTYpPUpPOBAHHOW ANA BbLNOJTHEHMSA Npodecc.
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9 dzOH J Is!

1 HaBblKkaMW W CNO ATbeE3XOHBOAHMIAN MM KOGTna camoob6pasoB.
cnpg, MeTOAUMUKAMMNU TPEHNPOBKMU KOTFIHWT WB H bl
MEHeAXMeHT-Meme L XpPeKTa,

1 npmammu camMmoperynauygunmnm SMOULULMWOHANbHBbIX n 06

BbIMONHEHUN NpodheccCUMOHANIbHON [AeATEeNbHOCTMWU.

TeXxXHonOoOrmMmamMuM oOopraHumsaumm npouecca camMoOO6|

npunemMammu uenenonar aHwuaA4 B O BpeMeHHON nef

opraHmsayuum,a oa CEAKMOHDTUEHK N A eATEeNbHOCTMWN.

6

1

= =4

. O0mas Tpy10eMKOCTh TUCHHUILINHBI:
3 ayerTHa(a3 6e a4mMaHcHoLBa) .
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOYHass agvsarec@@ayumeim. )

DTHONMEIArOruKa

1. MecTo nucumMiiuHbl (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
AvncuunmnPmualar of BK&O 4WT B BapumaTuUBHYW 4yacT
(Mogynu) » Kak agumcuunnmBHa no BbIGOPY bB1l.B. AB.
2. llesin ocBoeHMsI JUCUMIIJIMHBI:
T ocmMbicCneHwne CywHocTM 3THONnepgpar or MkKkwu K aK
KOHKpRaTH®PMUYUYECKOT O n HaagMTOMHB N Ky oIba Yy XKD M B
CTaAaHOBANEHNUA NUYMHOCTW,;
opMmeHTaumMsa Ha JIMY4HOCTbL WKONbHWUKA Kak Ccyo0"
CBA3b M3YyUYeHMUSA 3T HOUN e alreqqrar woa (kiceic KToaio m p a
3. KpaTkoe coaepskanue Q1uCHUNTIHHBI
ITHOJIO0TrHYeCKHE OCHOBBI ITHONICAATOIrHKHU
Oco6em™mHOwm OCHOBHGBbIE 3T ansl pa3BUTMNA 3THONC
OTeyYyecTBEHHOW OTHOMNOTNIMUWYECKOMN WK OIbI.
ITonsiTHe 3THOC U A THUYHOCTD
MponcxoxXxpeHwue TEepPMUHa «KOTHMUYHOCT b » 3apy6e
OQTHMYeCcKOEe caMOCO3HaHWe, 3THUYeCcKasad UAEHTMWUN\Y
AHTpOl’[OJ’IOFI/I‘leCKI/Ie OCHOBBI dTHOIICAAI'OT'UKHU
AHTpoOononorunmyeckKkmum KOHTeKCcCT COBpPEeMEeHHOM 3T
M O0OCOOEHHOCTMW COBpPEeMEeHHOW 3ITHOCOepb-bI.
COBpEMeHHbIe ITHOJOIHYECKHE TUCKYCCUHU

T
T

QTHMWYHOCTHBb, Hauwusa, HauunoHanwmsmm: COBpPEeMeHHEble
Ky1bTypoo0yc/i0BJIeHHOCTE 00pa30BaHusA

KynbTypa 3THOCa, 3 THMYeckKasa KynbTypa, Hauwu
COUMOKYNbTYPHONW cuTyauun. MOHO3THMYECKAdA U
yenoseka. MonNnuMaTHMWYeEeCK as obpasos@pazeBane
Cpeabl

KyabTypa 3THONEIArOru4ecKoi AesiTe1bHOCTH

OQTHMYeckKune acfmnekKTtT bl I'IG,CI,&FOFI/I‘-IGCKOVI KYNbTYy

CoOBpeMeHHOTro neparor a.
MexdTHHYeCKasi KOMMYHUKaUMsA B o0pa3oBanun. 9T HMY e CcKOoOe caMOCO3HaH
MOEeHTMWY HKOCHIabK TKOgPP bl KOMMYHMUKauuMum B ob6GBpas3oBaH
MEeX3THMUNYEeCKON KOMMYHMUKAaALNN. MpuHLUMIN LI

B NONMOITHMUYECKOW obGBpas3oBaTenNnbHON cpepge.
HpOﬁJIeMbI ACTCTBA U BOCIIUTATE/JIbHbIC TPAIUIIUU B HﬂpOIlHOfI neaaroruke

OTHoOWeHMNE K KYyeibalygp)y X B pas3 HbIX HapoaoB.uU OTt
MM@ponNnormyeckmnme OCHOBBL HaAapoOLHONW nepgaror nkKun.
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IIpupoaHbie 0CHOBBI ATHONEAATOTHKH

MpupoxKHON OT MY ECKMUIN acnexrt 3THoONmepgar or MK u.

3THoNnepgar or K wu. KnmuMmaTunuyeKkmes DKLOOE&BHHOCTITWMK IB
4. Komnerenunu, (popMupyembie B pe3yJibTaTe 0CBOCHUS AU CHUIIMHBI:

1 CnocobkHoccaTMOOpPraHumsaumm wu-7)camMmoobpasoBaHMUK
5. Ilnanupyemble pe3yJabTaThl 00y4eHMsI
B pesynbTatTe OCBOEHHOAKeIZ U CLUUNNUHB CTYAEHT

L dzOIs ¢

f MecTO ®W PpoOJBYEXTKHOIN eHpayrKkair B cucTemMe nepgar o

1 0OCObG6GEeHHOCTMUW MEXITHMUYECKOW KOMMYHMKaAaLUUN B

f oOoOCHOBHbBE cCcdepb U CcpepcTBa HapoAHOWNW nepgar

Zdzd Is!

f HaxoguTb NOAXOAb K peweHUWo npobnem pgeTcCTl

f nNnpuMeHATb B W®GBH&E/Mb HIPID EESLT EeNTbHOCTMN 3/71€eMeH

9 dzOH j Is!

f HaBbKamu MCNONb3O0OBAaHUA cpepcTB HapopaH
B3aummMopgenhwcTBMA C NWOALbMU,;

f nNnposaBnNneHMAMUW coOULMAaNIbHOW KOMNETEHTHOCTMUW B

6. O01ast TPy10eMKOCTh JUCHUIJIMHBI:

1 3TaHdaen e @unwacos) .

7. @opMa KOHTPOJIA:

MpoMeXyTOoOYHass agarclT@ayumeim. )

MeToa0J10THsI 1 METOTUKA HAaYYHBIX HccJaeI0BaHUH

1. MecTo aucumMiiaHbl (MOaYJIsl) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
OAvcunmnnMeimogenor n4d n MEeTOAMWK A » HXEYMWMWHTbI X B
BapmaTtTuBHYW 4YacThb 6nokK a b1 «AncuyumnaunHbe (|
6E1.B. AB. 10.
2. Heab OcBOEHHSI AMCIMILJIMHbI
1T GopmMupoBaHwMUe y TYyLEeEHTOB 3 HaH
mccnepgoBaTenbCcKO pab6orT bl, e
obyyeHns B BYy3e, B fAaNbHeWuwe
3. KpaTkoe coaepskanue QuCHUNIHHBI
MeTOIIO.TIOFI/I'—IECKI/Ie OCHOBBI HAYYHOI'0 UCCTICTOBAHUA
Buagb Hayu4HBbBX mccnepgoBaHMIN’ B uenom u B 06
M nNpakTuMyYecKOW amgeosartTae N bHiaoycurTmo eneyac c e goBaHMUe

nmn, yMeEeHMN
O p B @ H VB3paeLws
npoddeccunoH:;

C
i e
Y

NMPOTMUBOpPEYMNS 7 npoo6nembl, HaydHOT O mccnepgo
Hay4YHOro wuccnepoBaH®H, bopMynNnmupoBOK O06bEeKT
M yMeHuUue dopMynnpoBaThb GRPMBAMTLION PME DT RS BIN &
OCHOBHbBIX MNOHATWUA N KaTeropwumn, onpepensa-oWwn X
mccnepoBaTtTenbCcKkon paborTe.

NMpunpopga M QYyHKULUM, TeopeTmnmyecKkune OCHOBBDL |
mccnepoBaHMUI B 0 6 p a3 0 BACHBAWSA. nl/cccT IOBUHOMBKaMT € M b
OpraHunsayumns N OMTHKTOHBMO i mccnepgoBaTenbCcKO pa
yupexpeHunuax. KomMnnanekc MeTO[OB HAYUYHOT O WUCCI

Kinaccupukanusi MeTrogoB  HaydyHoOro mo3HaHusi: ¢uiaocodekne, oOmIeHAYYHBbIE,
YACTHOHAYYHBIC, JUCHUIIJIHHAPHBIC H MEK/IUCHUIIVIMHAPHBIC METOAbI U MOAXO0AbI
TeopeTnuyeckue n npakTunyeckwue MeT O/, bl H-a 'y Y4 H
npakTunMnyeckmx KOHMpepeHLnwak B o/ [\ & BBOYHHaaYAHTHDSE |
mccnepgoBaTenbCcKOM pabore 1 e gdTBpAYTKETNYbPCaK O W & .ypuar
CocTaBneHune mmakadobplad@amnmmcanpo ObBlenc T&XHUNK A
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Ctunsb M3 TOXEeHUS HayuHblX coobuweHwmnm. Mopor or

pa6boTb, odpopmMneHune Tabnumy, cnocobb NpeppgcTas
4. KOMl'leTeHIII/II/I, Q)OpanyeMble B pe3yJjbTaTe OCBOCHUA AUCHUIIJIMHDI .

f cnocobkHoccaTmOOpPraHMmsauum unU-7)camoobpasoBaHMUK
5. Ilnanupyemsle pe3yJbTaTbl 00y4eHH
B pesynbTtTaTtTe OCBOEHMHOAKRKEIZ N C LULUNNTNUHB CTYy[AEHT

L dzOIs!

1 BMUAbI HayUYHbX uMccnepoBaHUR,;

f OCHOBbB MEeTOAO /MOIMKW XROENFOA DO T WY E€CKOTr o uccne/

1 MeToAbl Hay4yYHOro umccnepgpoBaHumsa (amMnumpumuyecek
norunyeckKkmne) ;

1 npaBumna opradHumsayuumum mccnepgoBaTenbckKoro 23|

1 OCHOBHDbBIE INOfgXCAbl el OHBaAYTYEHIb C K O p ab®a®H H ic 1
cCmnHepreTmyeckumMm, akKcuMmonormyeckuim, akKmmeo”n:

1 pe3ynbTaT HAYYHOTrNo mMccnepoBaHMWA Kak ULenb

T a9TwmMmuyueckwue HOP M b n npasunna -Ne©KLYNMUERICIT B E
mccnepgoBaH«.

Zdzj Is! :

1 NPMUMEHATbL HaAayYy4YHbe MemegBRIBrxXxaegekBaapuyYHuoOL O

1 pa3pabaTtbiBaThb Nnpor pammMm bl Hay4dYHOT O, neag:é
3KCnepuMeHT a;

1 mcnonb3oBaTb pa3HoOOOpas3HbEe MeTOAWUKW 3 KCI

1 NPMUMEHATHL MeTOofg bl M3y4YeHUus Hay4dyHOM, yue
APXMUBHBX AOKYMEHTORB,;

T odopmMnaTb pes3ynbTaTb HayydYHOro Tpypaa,;

1 aHanuswnmpoBarThb n oueHMBAaATHLb pa6boThb B K OH
c TOYK M 3 peHnsd METOAONOTr NYEeCKOI HayKku,
AeATenNnbHOCTMW.

9 dzOH | Is!

1 BnageTb HayyYHemlh, TR@wWMmMManeOre@e CcMbiCa WU T pal

1 noHUMATHL ocobeHHOCTM COBpPEMEHHOI MeT O/

npeagctTaBUTbLb XapakTepucrtTunky COBpPEeMEHHBbIX
M HayewomefgoBaTeNbCKOW feATeNnNbHOCTWN,;

1 rpaMOTHO B Jl agaTeer/bb CUKCKCMIVE AMOpBO L e Ay p a MU ;

1 BnapgerThb MEeToAONOrIrMYEeCcCKMUM annapaToM 3 HaHV
mccnepoBaHmMAa, TakK W B npouecce 3KcnepTwun 3|
6. O01mast TPyA0eMKOCTh JUCHUIIIMHBI:
1 3auvyerTHaa3 6e gyraHcroLBa) .
7. ®opMa KOHTPOJIA:
MpoMeXyTOoOYHag3s3 agarec@@ayumem. )

Ilcuxosorus caMopeajiM3aluu, CAMOAKTya/JIu3alluu

1. Mecro aucuumaMHbl (MOAYJsi) B CTPYKType 00pa3oBaTelbHOH MPOrpamMMbl
OAncumnadlcmax oAOorMa camopeanunus3alBIX,04@B8M@BaKBraye
yacTb O6NnO0Kawnibdl «yo gymenyusn Kiaka Ano BbbOopy b1l.

2. llenb ocBOCHUSI AMCUMIIIMHBI:

1 bopmMupoBaHwue y CTYyaAeHTOB opnmeHTauUuNm H a
n BOCNUTAaHUE HeobGXxoaunumoMm aons 3TO0ro Kyn
TeopeTundyeckKmnmmmun SHBEKmEAa MNBKAKWHKa D HEedon A 0]
" camMopeanmnsauwnmmn NMNYHOCTMW.
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3. KpaTkoe coaepkanue Q1 CHUNIIHHBI
CaMopeannsaunﬂ JIMIHOCTH KaK MPEAMET NMCUXOJOTNIECCKOro MO3HAHUA
l'ojHjdd]
OCHOBHbBIE NOHATMNA. MopgxoAab K NMOHMUMAHWNI deH
Camwmayanumsayumna M camMopeanumsayuwnsa.
ki jCIs ( sBi jJCIs MOBsY tsL dzOdzd W d mMOditstcj O dzc
dlstezCsktc® MOty OdzdL Oyd d
MoHATMKA O6bekKTa n cybbekTa camMono3HaHUW4a.
caMoOno3HaHMUHAaAMIO C A4 € A VHH bl e n nx AcnieHimmapmikaH T+
M ero ypegBeuBepElanbyHHoek am bH OEPH O AT HOEe U €T 0
npeseHTunpyeapasngamMmpeexeBlTBeHHbBE MU UX O0COOEHH

MHOXEeCTBEHHGEbIe A 7 n X YPOBHM: AHTPOMNOT €HF
aTpPpUOYTMUBHBLBIN. CooTHoOWeEeHMUE 3T KNX YyPOBHEN.

COUMOKYNbTYpPHBIE MHOXeCTBEeHHbBE HA. -pleaumOHpeael biH
mpeanbH®Be.pPKANbHOE, OObEKTUMUBHOE —@HIKIYNMaBTRKIT NG
CTUXUIAHOE MWOEOTRAMDE@OBHAHMUE. MoHATMKME pedneck
camopeanusauumn. Camopeanumsauma wnmHaguBupga, er
CamMopeanusaums4d K aK NPOAYKTMUBHOE camMoo
n camMoakTyanusauwnsa. C a M oepoebaxiongzvamioncar, b . ¢ BGabmo
7 OTBETCTBEHHOCTHb. CamMopeanusauwus, camo
BO3HMWUKHOBEeHMUE, cTaHoOBNEeHMUE, NPOAYKTMWE
camMocoOBepweHCTBOBAaAHME K aK aTan camMopase

MW caMoyTBepmEAaWMMueau@avMa camMoOOTUYyXAgeHUE JUUH
Hpoﬁ.]IeMa camMopea/im3aluy JUYHOCTH B ICUXOJOTMH: MOJIECJIH U CTPATCIruu

I s8¢ d MOBsE] OddL Oydd d jj 1 dzj d3j dzls

93 0Tepuyeckas (BHYTpPpeHHSASAa) camMopeanunmsauywnsga:
camMopeanunmsauywunsa, cavoaBoOgeaTAT®UYBLMAA C&MOQ
camMopeanunmsauywunsa, o3A40poBUTEeNbHAas#“ camMopeanwus
camMopeannmsauyuuns K a K cmcrtTemoobpasytwnii B 1"
OQKk3o0Tepunmyeckasa (BHewHAA) camMopeanvepeamn 3 Ku
OTHOCSATCSHA 6biTOBaASA, 9KOHOMMYECKa ASd M -npocy
npodpeccmnmoHanbHasH; N 00U ENCUT EBCEKHAHSIO (rpaxpgaHc:
KOMMYHMUKAaATMNUBHAS n 93KOHOMMYECKa ASd camopeanmu
3K30TepumyeckayunimpowagreamwianbHasa camMopeanmus
Apyrumne ee Buagb. 3. bas3oBas camMopeanums3auywunsa:
M 3cTeTunmyeckas. CnctemMmoobpasywuwrinozzxaas &pe /bl
camMopeanusayumuna. Mepexpeanae NYOAPBBBIOWN NIKXKNG MK
LUenoCcCTHOMW camMopeanunmsauyunmu YyesnoBEeKa. Mpen
CooTHOWeHMUE caMOnoO3HaHMUSH 7 camMopeanusauwm
camoBocnunurtaHma. COOTHOWEHWE CcaMOBOCNWUTAHMWUS
[dbnr n@dgkieOydd dzd ydesmls d
CamMoakTyanusauMmoHHBLIWN TecT ( 3. LlocTtTpomMa B &
NNaTmHcKOM), TecT CMbLICAOXWUIHEHHDBX OpPUEHTaAaLUWNIN

4. Komnerennuu, popmupyemsblie B pe3yJbTaTe 0CBOCHHUS AN CUMIIIMHDI:
1 cnocobkHoccarmoOopr amobpeapaso-A)eaaw ( OK
5. Ilnanupyembie pe3yJibTaThl 00y4eHU s
B pesynbTaTte OCBOeHMoAxkelR U CLUMNNAMUHB CTYypAEeHT
L dzOIs!
f TeopeTunmyecKkKMme U NpUKANagHbLE OCHOBbBL MNCWUXOII
2 dzi Is!
f ocywecTBNSATb HenpepbBHbBE NPOL®CCHL CamMonNo:
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1 pacwunpaTesb, yrnyonsarteb 7 coBepuweHcCTBOBATHL
notTeHUuWan;

9 dzOH j Is!

1 HaBblkKkaMMU camMmoaguMmarHOCTWUKN U camMopednekcum.
6. O0mas TPy10€eMKOCTh AU CHUIJINHBI:
1 3avyerTHa(a3 6e guMaHCKOLBA) .
7. @opMa KOHTPOJIAA:
MpoMeXyTOoOUYHas3 aa a(esc Tcaeuw. 1)

IIcuxosiorust JIMYHOCTH

1. MecTo nucuMmiuHbl (MOYJis1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
OAncuunmnnaMcHaXx O ROT US» NBXOGQBT N B BapumaTMBHYI
«OQncumnnumHe (Mmopwnmypwakaw Bblbopy bB1l.B. AB. 10
2. Heab ocBOEHMSI AMCHUIJIMHBI ;
f cdhopmumpoBaTtTb Yy CTYAEHTOB TnNpepgeTabsperRuneeo

7 npakTuUuuyeckOl o6nacTwu yenoBeKO3HaAHUSs,
3aKOHOMEepHOCTEeNn MPpYHKUMOHUPOBAHUSA HOPMAaNb]
B npupoage, OOGWEEABGM MUINHEMBOWMYRARYITMU 4YesoBEe

3. Kpartkoe cogep:xaHue TUCHUILIHHBI
Teopuu TUIHOCTH
fdbsHtsdsedud Meédd ftoddydfr §hdrtdsecdd ddydsst
MeTopgponor unas K ak Teopwnusa Hay4dYHOT O MeToOnMda.
VICCﬂe,EIIOBaHVl.ﬂanHHI,HIOCTCI/IVICTeMHOCI'ITOI/HZEH'IytpOB/IH MMe Xk
CTPYKTYPHOW OpraHumsaumm nAMYHOE,T Np a dlp B, a1k

nPpUHLMKDN. MpuHUMND pa3BUTUA: [feTepMUHAHT®L, Y[
cybbexkrTa, npumHUuMNn [JeTepMUHN3 Ma, nmpn HWPKEaK Tk
Teopwusa K aK dhopwma Hay4dYHOT OO NMo3HaHNAF ncwu
MCMUXONOT NYe.CKoMN TrewpmwTMHia 9 DQKC eI mwmr s asa KOHLen
s &zommdud M&¢d2 Mdrs0dOdzdL d jet @IEHIVJSCOYd(
Knaccumuecknih ncuxoaHanms 3. ®Ke i gf@H.T a A H aCmupT
ncMXMKkKn. ToHATAEeNAPXEeTHDA PyHKkuUuwmu. WVHAonBUAY
TUNONOTWUN NTUYHOCTMN. MHaomBumayanbHasa nNcuxonor
KOMMNNEeKC Hemno/THOLEeHHOCTM!N.

sscddlsdodats] ROfwOodzjdzdj o Ibjttedd dzduydzsmlsd

Teopwusa nons=4 K. leBWHa. Teopma NWUYHOCTHBbBIX K
Teopumuda onepaHTHOTCX oqqGcyrcB/DO BAJT UpBaa3HIMMSAY. U 4 T e e p U Kn
KOrHUTMUBHON Teopuunm. O6YyYeHMe nyTtTem HabnwpageH
L 2d30ded Misdyd MCOW fMdrsdzsedY

OCHOBHbBIE NMABHIMICTHMYRE KON NCUXONOT UK. Teopwnusa
Teopma camMoakTyanumsaunmwum A. Macnoy. MoHAaTMHKE
Macnoy. Teopwns K. Popagxepca n NMOHATMWNe- K O

LEHTPUPOBAHHONW NcuxoTepanwuu.

{54 ud mis af jipgdR@zts 6 o ¥ dzd Ydats fyls d

Mpob6bnema NMUYHOCTW B OTeuyecTBEHH blXWN CITCOMPXMOUIEOCT |
Teopwns n. cC. BeiroTrTckor o, Teopwus« neAaATenbH
ncmxonorumyeckasa Teopua C. . Py6uHwtTenHa. M
OTHOWeHMWE KakK epnwuHwuyoa Ba HHL.N nMgac wiumeyBHyo.c TTMOH A T 1n
Y3Haps3e. Ho B ble TeHgeHUNU mccnepoBaHUs4Aa nnu
Mpo6bnema MOpanbHOIO PpPpas3BUTMA JNUYHOCTMU. Ncc
yenoseke. allcwHMN/M@AMHW A n npob6bnema npaBpagbl U
NoXuUnor o yenoseka. flcnxocemMaHT UK a CO3HaHM®:
ceMaHTMWYEeCKNUX NpocCTpaHCTB. Mpob6bnema MHMuymMmart
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I/IHI[HBI/IIlya.J'IbHO-l’[CI/IXOJ’IOFI/I‘IeCKI/Ie 0COO0ECHHOCTH JJHYHOCTH

v B jteOd3j dzls COC BOLBOOW S O0OtOSCIjtedMmilsds © dzd yd
KpaTkasd mcrtopwusd mnccnepgoBaHna, TeEewMaATUMEL
NCUMXOPU3INONOT MYECKMUNE " ncCuMxonorumyeckKkmune Te
PesynbTar bl pa3paboTKMu NPoo6aem®in Treaou e qQ/aoire !

pyo6exom. TpexXKOMNOHEHTHasa Teopuda TINOMUHa. %
CRBsyd sdzOdz! dzOv Y dL dz@ dzdydesfylsd. | Oh dlsdesy d Mt
OnpepeneHwune amMouunmn. Bwu gbl amMouUUnNn. Teopuwnu
3KCNpecwWUBHWBICETIBeACNEeKTb 3IMOLUWUIR. BaneHTHOC
NMPWYUHBLBI. 3awmnTtbel N UX PYHKULUWU. MPUMUT NBHLBIE
CoBnapgawvweenneBe JEpR&BHEeHNE C 3aWUTHLBM.
cStsdzyd f ydw: f sdztseo OW d G j dzH j to dzOW dHJ dzls d ydz
dzd wdgls d

CamMoco3HaHMWMeE K aKkK MpoKUoeHCUCE N U N AP € B R R b TPaeT3.y N\ T
CamMooueHKa, obpa3 A M camMoyTBepXAeHUNUE ae&lyH
bopmMumupoBaHmus4. CoyumanbHBbE npepgcrtaB/ieHNAa. Co
npob6bnewadT,M3paeq peseHTaumMa, UHTepnpeTauuma U K.
l sdzj oOW tjekzdwydw dzdydzsmlisd

FfeTepoOHOMHUBIEe Teopuwn BOonwu. . TAdodpevknT 1 @ B & @ H OTMEHC

MOTMUBALULWMWOHHBIA NOpA[gXop[ ;(BBOOUAA KKaaKK HMMPAQIBbaHSblI NC MWL
O e cTBBOWIIA KCaokb HOIO b NpeofoNeBHOAXOHNEeaBTODR U
perynauyunmoHHSBW MO AMXpoqau 3 BBoo/vbeHBOOEE O € W C T B U € . Bon
HapyweHne BONEeBOro KOHTpPONA.
4. Komnerenuuu, popmupyembie B pe3yabTaTe OCBOCHHUS AUCHUIIIMHBI:
f <cnocoO6kHoccamdOIP3 aLUmM M camMepbpaszoBaHMtiw ( OK
5. llnanupyemble pe3yJbTaThl 00yUeHUsI
B pesynbTaTte OCBOeHMoARelR U CLUMUNNAMUHB CTYyAEeHT
L dzO1Is !
f OCHOBHBIE NCUXONOTMYECKNE TeOoOpUW JTMYHHOCTMNU
Zdzd Is!
f aHanuswnmpoBarThb NUYHOCTHDb n hbakTOpb pasBwu:
TeopeaWMmX BP33pPEeHUIN
9 dzZOH J Is!
f OCHOBHBMWU MNOHATUAMMU NCUXON@HIBAMNBIBYHOCT MU,
6. O01mast TPyA0eMKOCTh JUCHUIIIMHBI:
1 3ayyerTHaa3 6e gyraHcroLBa) .
7. ®opMa KOHTPOJIA:
MpomMmeXxyToOuyHaasI agarcIumeam. )

IlcuxorexHosioruu 3¢p(peKTUBHOIO MOBEACHUSA

1. MecTo nucuunuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl
OAncumnAlcma orexHoONoOrmm oS PpeKkBXNBAATO BN BRAEMAH
6noka bl «Auncuwmnanumegunimagpinp»eéaopy b1l. B. [

2. llenb ocBOCHUSI AMCUMIIIMHBI:

1 dopmMup®BaAMMET E€HLUMNI no OCHOBHbBIM 6a30BblM
9PPeKTMUBHOIO NoOBejgeHMA Ha OCHOBEe YCBOEHWU

4yeJ/z1oBeK a, ocobeHHOCTEMN MHOWBUWAOY aNlb HBbBIX
couyumnMmameGWMXONOTr nyeckKkmMmx SaKOHO(MI'quHOCFTGEEPJIe,D,e
n AedaTenbHOCTWN I'IPOAGVI, BKTKYeHNH n X B couyl
3. Kpartkoe cogep:xaHue TUCUMILIHHBI

OcobeHHOCTM! BoCcnpmaTtTunaA4 4ye/zn1oBeKa. OcobeHHOC

MeToaunka ncuxonpor paMMupoBaHUSA " cnocoo6 bl
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ocob6b BO3AgEeNCcTBMUSA. gaencrtTBuna npu ybexpgeHuwu
pyxXeHua .ullpapmaeaT o6WeHNSH. MpaBwuna 06 Wwe H
pa3roBop; NOCTpPpOeHMEe pa3roBopa; PpPeKoOMeHA] s
eADbABNEM@WT OaBP,;T NpPpUeMb HelnTpanmaayumum [LOBO
per oBopos,; MeTopab yb6expageHuwusa,; [NlongpraoBTnoiBak a 3 a
bopmMauyum; 3Tan npeagBapuTenbHON mMoATr O.T OB K
HUMNnynumpoBaHne Gaemamar atTCtioko@woO@Pa nwogemn:
OCO6Gbl M3MEHUTbL MHEHWEe Yenoseka. MeuxnaHHoNr 3evMHb
3 pencdraB3abA ;. B3 aumumopgenmcTBMUA C 0O6bEeKTOM,; n
CUEeHMWpPOBKa cnocob6os YO THOBMHBIER R @8 P aB @ B & A
oOo6beHHOCTN cbopa NHPOOMHWHWIL TMO MHGTIRPKITPE:T a L |
obeHHOCTE EME PlATHHOICA N} OCO@SRMUGT I/ eMC T a8pKEa ;i
anuns pgeMoOHCTpauwuum nosBeffgeHNSd.
4. Komnerenunu, (popMmupyembie B pe3yJibTaTe 0CBOCHUS IMCHUIINHBI:
1 CnocoObkHoccarMOOpPraHmsaumm wun-7)camoobpasoBaHUK
5. Ilimanupyemble pe3yJbTaTbl 00yUeHUs!
B pe3synbtTaTte OCBOEHMHOAKREIX U CLUNTNUHB CTYy[LEeHT
L dzOIs
f OCHOBHbBIE 3aKOHOMEPHOCTW NCUXONOTrMYeEecKOroO
M C W X O410CTKMMA X 3HaHWIW B pas3/nyHBbIX obpact
B nNnpodeccunMoHanbHON [AeATEeNbHOCTMWN;
| nNyTW MnNoBbWeHNA 3S3PPeKkTMBHOCTN CcBOEero pfeno

WO ZS3I3WO (N
O 33 T ®T < 3

®»o Qs
IO 0O I

YyCTHON peuym, MUGKYyCCTBO ybexpgarThb

2 dzj Is

f noHMMaAaTb cneunm@pUuKy npeagmMmeTRa UMOYIXeAiSTOr FBMIKA
B 60NbWMX U ManNnblx coUMaAaNbHBLX Tpynnax;

f npeopgponeBaTb Gapbepb B O06WEHUNU;

f He pgonyckKaTb KOHMPAWUKTHBLIX cuTtyauuwih, wvwnun y
MW NPOU3IBOACTBEHHbBIE KOHMAUKT bI;

f noBbWAaTb PabOTOCNOCOBGBHOCTbL XUUYOMOAHLO HPM]
MW NOBbLIWEHWUS XMW3HEHHOrNo TOHYCa

9 dzOH | Is!

1 cnocob6HOCTbLIW AgManora KakK cnocoba B3aunmoc
pa3iMnyHble NpuUuemMbl BANUMAHMA .HaAa Hero npwu B3 al
6. O01mast TPy10eMKOCTh JUCHUNJIMHBI:
1 3ayerTHaa3 6e gyraHCOLBA) .
7. ®opMa KOHTPOJIA:
MpoMeXyToOYHass agarec@T@ayumeim. )

IIcuxosorust CTpecca U MCUXOTEXHUKH YIIPABJICHUA IMOIIMOHAJIbHBIM COCTOSTHUEM

1. MecTo tucuMnJIMHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/JbHOH NPOrpaMMbl
OncumnnmMe@max omor ns cTpecca " N CHANK@DL] Ve X HH anJK BN H
CoOCTOM BXKOMMUT B BapmaTtTuBHYW 4YyacThb 6nok a b
ancuumnnmHa no BROGOpPpY bB1.B. A4B. 10.

2. Ileiu ocBOEHMSI JUCUMIIIIMHBI:

T doopmMupoBaHuUue y CTYypeHTOB CUCTEMHbIX npeag
nNposAsBANEeHUAX U NnocnepcrtTBUSAX,;

T dopmupoBaHUe yMeHMUMR NPOBOAUTHb Hay4yHO 0 |
M COCTOHAHMUN CHWUXEHHONW paboTocnocobHOCTM!
npmemamM NCUXOKOppekKUUNMW cTpecca.

3. KpaTrkoe coaepskanue Q11 CHUNITHHBI
IIcuxosorus crpecca
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Mpob6bnema npodPeccmMoHaAaNbHOINIO 340POBbLSA. Bnuvani
Kak HecneuumdpmueckKkasas peavmgrnajopdrRrMveMane T@OH
cTpecca. OCHOBHBIE CTagumuum cTpecca nNo GHHCCEO.L!
cTpecca. OcobeHHOCTM nNpoABNEeHMUSA 3MOUMWOHAND
CTpPpPYyKTYypb MO3ra ®W CcTpeccoOBble COCTOAHMUNA. Bu
ABTOHOMHAaAsa HepBHasd cucrtema (cummnaTumuyecekas
coycgamnmcrtaga cucTtema. BnmaHme cTpecca Ha KpoBe
cmcrtewma. My Cc K yna/Te/aH nYykacx ad peakuwunsa. ®uns3u
cTpecc.

ltetspdz 3O MiIstej MMO o HtsWj MhdtsdzOdz! dzets?2 HJ W Isj dz
MoHAaTMHKE NpodecCcMOHaAaNbWH O0TM®B Yy WCETHVESC C &.T p e3cacgaa
CybcunmHpagpoMb npodeccumoHanbHOT O cTpecca. Ycn
npodpeccmnmMoHanbHOrIo cTpecca. CnctemMa OULEeHKMWN |
YyPOBHA npodpeccmMoHanbHOT O cTpegrmmHbXKnactpeged
Wik ana npodgeccrMmoHanbHOINIo cTpecca. Wkana ouye
Pein. Wk a na XU 3 HEHHBbIX COOGbITWNIN r. A. AHpoepcC
npoABNeHNA nNpodpeccnMoHanNnbHOrNoOo cTpecca.
szOMmMdW¥ S Oydwy oW i MMdsdzOdz! dz@ =~ Mbste MMstes o
Op aHM3 aAaUWNWOHHBLBIE npeanocCbLNKMN cTpecca. Ma p
XapakTepucTunukm, pas3mMep, rpacdmk paborThbl. Ctpe
(wy m, cBerT, BubGpaumsa) , ncmxocoumanbHbe (po
ponesBas negebpPyxxemedbnaronpumartHBE XapackrTef
XapakTepuUucTuUKKN cuUuTyauumumnm Kak MegmaTtTopb CTpe-
Konner Tpyaoronmsmw. OpraHunmsayuunoOHHGLIE Xapack
pasgeneHdHune Tpyaa, IHeMHAT, p a0 @G aH@Ale HMEpaB NpYK
opraHmsayum, KagpoBasda nNONUTMUKaa n ap. Pabo
cpeapcTtBa paGavumydedwBE @K@ TexXxHUWYEeCKUEe YC/TOBM
MHagvwBuagyanbHLbLE XapakTepuUCTUKNUHEH PBAPOTIMBEEBHBHOIE
OpraHmsauUuMOHHEBIE, ncumxonoruvmyeckKkune, GuU3anmonor u

1 sdzvIsdy IsteOo B3OIsdyd MEses Mistej MO
Obwasa xapakTepucTwmka U KnaccudpumkKkayumsa 3KCTP
Knaccu@pumkayumm 3KCTpeMarsabHblX CUMyatymai. maT p & &
ctTpecc. [OAuarHocTMYeEeCKMUE KPUTepuu TpaBMaTMyE
BO3HMUKHOBEHNA nocTTpaBMaTMuyecKoOro cTpecca.
MeToAab pab6oTb ¢ MNTCP.
MmO®BOSIsjtedMisdC O Yo jHjdayd MS dud dzebo I M@ ~ o Y J 1§ Mds
Mdlszoydw
XapakTtep 7 MHTEHCUBHOCTHDb NCUXMYECKMUX, ncu
nNposBANEHMWNIN B nocTcTpecCcOoOBGbIN nepumoag, 3aBuc
o6cTOoOATEeNbLCTB. Ctragun nepumopa BpaepewBmsua O
XapakTepumcTuka MNCUXOTFTEHHBX paccTpoiicTB, B O
Ocob6eHHOCTM NCUMUXOTNEeHHBX paccTponcTB NpwU p[e-s
sddzHtesdy { BEYydsdzOdz! degtsets o' e steOdzdw o (oW j MM
Obwmnme nNnpepCTRBO@PEMEMNOHANTIbHOM BblIoOpaHUU. Mpo
oe

peakumsa Ha cTpecc Ha paboTe. OMoLUMOHANbLH

3awnT bl. ®akKTODp®HBI, npoBouUMpYyHWOWNE «IMOLMWOHANDb
Bbir opaHus« B couwnmanmeHblXx. Mo p oR{DEHCTCMMHACXK O i . Mpwu
9MOUMOHANBLHOTIO BbLIfrOpaH®Aa. BnumaHume npodeccwuo
RdzHdo JHEZOdz dgr §| ©MtsBj dedetsmisd d GJtetswodzj dzgdv f tots
ImyHoCcTHaAs4d oueHKa cutTyauyuumn. Mo B A e HGiaem oK oMLee |
Nokyc KOHTpPpONA. BelHOCnAuMBOCTGDb, camMoa pdexT
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S PPEeEKTMUBHOCT b, poAg 3aHATWNW. Mcmxmueckune mMme
ybexpeHusa. Ponbe dpycTpauumm B CTPEecCcOBOM COC
BC. Potenbepry un B. B. ApwaBCcKOMY. TpeBOXHOC
glstcj MM d ¢t ddze

MpunsHaK coBnapgaHMA co cTpeccom (KonwuHur)
coBnapgaHwus co cTpeccoavaBNnaaawmieee N BB ecarepHenc
MC WX O4IeOCTKMO M1 3 a Wmn T bl. BnvmaHume KoONUMUHINra Ha 3A00fF
CoBnajgaHune co cTpeccoM B npodeccunmoHanbHON [
IIcuxorexnuka yYrnpaBJI€eHUA SMOUUOHAJIbHBIMHA COCTOSIHUAMMU

OCHOBBI NCUXOTEXHUKMU. MeXaoyHapoOAHbBEe N porropamm
3 400pOBbA. Fpynnbl couManbHOW nNopgaepxXKu. Mo m
SMOLMWOHANbHOT O COCTOSAHMNA. Perynauyunas bnsuno
ynpaBneHuA BpeMeHeaw.aMNMB T HIeNGMC NP OT paMMbl 06
CpepcrtBa ncwmyeTtxo@n n Db o T bl. Knaccudpnkayuns
PYHKUMOHANDbHbIX COCTOSAHMUI. My 3 bilK @ 1b H ble n
CneyunanbHBbeEe BUABLI bPnsmueckmnx ynpaxXHeHMWN.

KabuHeToB NCMUXONOTrMyeckom pas3srpys3skm@Woéwasa
XapakTepucrTuka MeTOopnhOB camMoperynauumn. Me "
McumxonormyeckKkasa NOMOLWb BCKOPE N-ONICC/UEX OY1UOT MTYVES
nebépudunHr. MeToaAb NOoOBefgeHYECKOW NcuxoTepanwu

4. Komnerennuu, popmupyemblie B pe3yJibTaTe 0CBOCHUS AU CHUILIMHBI:
1 CnocobkHoccCarMO OPraHmMsaumm wun-7)camoobpasoBaHUK
5. Ilimanupyemble pe3yJbTaThbl 00yUeHUsI
B pe3synbtTaTte OCBOEHHAKelT U CULUNNUHB CTYyAeHT
L dzOls !
1 copepxaHwune NMOHATMNA ajganTtauunmnu yenosek a,
npegctTaBleHNE (0] (byHKLI,VIOHaI'IbeIX CoOCTOAHNMAX

1 onpepeneHnmsa cTpecca, sycTtpecca, ancrtpecc
ctTpecca,;

| nTCP, uenwnu, 3apgauwmn " NPUHLMWDIN B M3YyyeH:
M 9KCTpemManbHON AeATENbHOCTMWN;

1 McrTopuw MmMPYUYheLKLMOHAaNbHOTIO UM TpaBMaTUyeck
M 3apybexXHOWU NCUXONOTUNU, NCUXOPU3IMNONOT NY

f Tuwunonorumw MU MOAenum cTpecca B OoOpraHumsaumnsa:;

1 KnaccumdpmnkKkayumiw cTpeccopoB B npodpeccunmoHanb |

f copepxXasdmeEepWKimTKkadyecTBa /NIMYH4HOCTWNU KakK Me[aMua

1 MHAWBUAYANbHBbE pa3nunyns B ctTpecce, Tun
npob6bnemb ankKkoronumisma W ynoTpebneHMA HapK.

1 reHgepHbe pa3inymea B NpPpoOABAEeHUUM cTpecca

1 Nnpo6neMbl UT3pMyag oMr oUp o pecCcMOHaNbHOT O BbIITOpaH

Zd3d Is! :

1 NPpOBOAMNTDL ncmxogmarHocTun4yeckoe obcnepgo
NUWNYHOCT WU ; NPOBOAUNTGBb ncumxoamar HoOCTUKY
M 3KCTpemManbHON AeATENbHOCTMWN;

1 pa3pabaTbBaTb U OCYWECTBNPDEWHYNAAKTPRKT UK §
cTpeccomMm;

f ocywecTBNATHLH NMCUXOKOPPEKULMOHHYIO n M
B 9KCTpeManbHbBX CcuUuTyauunsax,;

1 NPOBOANTHb NCMXONOTruMYeckKoe KOHCYNbTWNUPOBaAa
opraHmsayumMim NO CHUXEHUNIW BbLHCOXKOP®C GP,0BHA |
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f NnpumMeHATDbL cCcpepgcTBa WU MeTOAb perynsauyuumum c
KabMWHeEeTOB NCUXONOTMYyeckKkolhn pa3rpys3kunm B nNOp

9 dzOH J Is*
'ﬂ mMeTopoOnNoruneim mccneagoBaHMMI npodgeccunoHant

0]
3ynbTarTbl;

1 HaBblKaMMUT OCAATMBO/TIb HOT O aHafnuM3a NPUYUHB N (O
cTpeccosB;

HaBbkaMWU NnNaHUWpPOBAaHWUA wMccnepgosBaHU4a,;
HaBblKkaMW NCUXONOTrMYecKOWN NmomMowM B SKCTpe.
6. O0mas TPy10€eMKOCTh AU CHUIJIMHBI:

1 3auvyeTHa(a3 6e g4MaHCKOLBA)

7. ®@opmMa KOHTPOJIAA:

M@ Me Xy TOUYHaa-—3aarureetc 1(ady ucsae m. )

= =4

OcHoOBBI HHPOPMALMOHHON KYJILTYPbI

1. MecTo nucuMnJIMHbI (MOAYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOH MPOrpaMMbl
OAncumnnuHa « OCHOB B MHPOPMALUMOHHOI KYynb
«PakKynbTaTuBbl».
2. Hesb OCBOEHHSI AMCIUILJIMHbI:
1 dopmMmmeBamHH PopMauUMOHHON KOMNETEHTHOCTMU C1
LeATeNnbHOCTMW.
3. Kpartkoe coaep:xaHue TUCHUILIHHBI
Nudopmanuonnas kyastypa. Unpopmannonnsiii nouck. 'CHTHU
JOKYyMeHT K aKk MCTOYHMUEK MHPoOpPpMaAUUNKTexBmbirer
MHpopmMaLwkminBK Pibc Pe gepanHd pli@Hismome» 9 00K J ME ¥
BUAbBI LOKYMEHTOB: ONYyO6NMKOBAHHGLBIE n Heonyo6r
Cucrtema FrCHT W Beayuwue MHMPOpPMAaAaLMOHHEBIE U e
Bnénumorpadpmna, Buagb 6un 6 0 moour opravdour up. a dimudedrekprexH uay
buodimorpaguyeckoe onucanue. budanorpapuueckue cCblIKU
Bnénumorpadpunueckoe opopmMneHwune pe3ynbTaToB
MCNONb3O0OBAHHOW nNuTeparTypbl, 6nbénmorpadguuecck
LOKYMeHTOB. OCMbWNMo (lbubnmnorpad@dmueckKkomy on
bepepayunn. MeToAaunkKa onuMncaHmMs4 LOKYMEHTOB.
Bunénumorpadmnueckue CChbITK WU: BWUABLI, McCnNnonb3o0
MOHOT patgpuin, paguccepTtayuumihh, 3N€KTPOHHbLIX pecypc
Nudopmanuonnsie Texnosaornu B HUP. Diekrponnbie pecypcbl 1Jisi NOUCKa HH(pOpManuu
OQNeKTPOHHbBIE 6GMOBANMOTEKMN. OQNeKTPOHHBIE 6as3b [
B 3apyb6eXHbX MU OTeuyecTBEHHbBIX 3/1T€eKTPOHHBIX peE
4. KOMl’leTeHHHI/I, (l)OpMI/IpyeMble B pe3yJibTaTe OCBOCHUSA NTUCHMIIJIMHDBI.
f cnocob6HOCTHWD pewarthb cTaHpapTHBE 3apgaumn
c MCNONb30OBaHMEM COBP EKMEMIMHYbHXM K A H, 0O B M &I U O]
C Yy4YyeTOM OCHOBHBLIX TpeboBaHUN un-APOpPpMaLUMNOHI
5. Ilnanupyemsble pe3yJbTaTbl 00yUeHHUs
B pesynbTaTte OCBOEeHMoAXRel U C LULMUMNNUHB CTYyAEeHT
dzO Is

3ajgayn, wMeToOoAbl, TEPMMUHONOT NI MUHPOPMALMNOH.LI
BaXHeWwmne uUeHEPBIMHAYKOOD, T yMaHUTaAaPHOMU U C
Hble NMPWUHLUMWNMBNAOEZTATPOERHUKIO TON 6GONMUCAHNS;

B4 s
ocyuwecTBNATb MUHPOPMAUMOHHBLIA NMOMUCK MU nNoAT
TPaAWUVWOHHBX CpepacTB U KOMNbHKTEPHLBX TeXH.:

1 o &zOH jIs!

L
1
1
i OCHOB
iz
1
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V)

KynbTypoWh notpebneHuma, Bbbopa wu

KynbTypoh co3gaHuMua Omwaimwu.padpmnueckKkoin
6. O0mas TPy10€eMKOCTh AU CHUIJIMHBI:

1 3ayeTHaa egmHmuya (36 yvacos) .
7. ®@opmMa KOHTPOJIAA:

MpoMexXxyToOYyHaas agareclayuneam. )
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