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oty ®denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE Pabouas TporpaMma
00pazoBaTebHOE YIPESKICHHE BHICIICTO 00pa30BaHUS JICIUTLTAHBI
«IlangpuHCKU# TOCYyaapCTBEHHBII

He,I[aFOFI/I‘ICCKI/Iﬁ YHUBCPCUTET»

1. OBJIACTh, OBBEKTBI, BUJI (BUAbI) MIPO®PECCUOHAJBHON JEATEJIBHOCTH
O6s1acTh npogecCHOHAILHOI 1eSITEJILHOCTH — 00pa3oBaHKe, COLMANIbHAS cdepa, KyabTypa.

O0bexTHl NMpPodeccHOHATBHOM TeATeJbHOCTH — O0y4YCHHE, BOCIIMTAHHE, Pa3BUTHE, MPOCBEIICHUE,
00pa3oBaTeIbHBIC CUCTEMBI.

Bun (Buabl) npogeccuoHaNbHO AeITeJIbHOCTH — [1€1aroru4yeckast.

Ilepeyenb npodeccMoHANBHBIX 3a/a4, pelleHHe KOTOPBHIX MpeaycMaTpuBaeTcsi B Ipolecce
NpenoJaBaHus IMCUUNIHHBI:

- oOyueHue M BocHHUTaHuE B cepe oOpa3oBaHUs B COOTBETCTBUU C TPeOOBaHMSIMU OOpa3oBaTENIbHBIX
CTaH/1apTOB;

- HCIOJIb30BAaHHE TEXHOJOTHH, COOTBETCTBYIOIIMX BO3PACTHBIM OCOOCHHOCTSIM OOydarolmuxcs Hu
OTPaXKAIOIIKX CHEU(PHUKY TPeAMETHBIX 00JacTei.

2. HEJIb OCBOEHUA JTUCIUIIJIMHBI

Lleap ocBoeHHUS] JUCHUILUIMHBI COCTOMT B  (OpMHpOBaHMM Yy CTYIEHTOB  YIJIyOJEHHBIX
npodeccuoHaNbHbIX 3HAaHUH B 00J1aCTH OMOIOTHYECKOM XUMHUU.

3. MECTO JJUCIHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

Huctumumna «buonornyeckass XuMus» OTHOCUTCS K 00s3aTENIbHBIM JUCIUIUIMHAM BapUaTUBHOM yacTu
bnoka 1 uctumumnst (Mmoaynu) (b1.B.O/1.13).

Hucuurmmna «buonornyeckas XuMUs») ONHPACTCs HAa 3HAHUS, yYMEHHs, HABBIKM, IOJTYYEHHBIC B
nporecce uzydeHuss aucuuiuinH «Oo6mas xumus» (b1.B.OJ.1), «Heoprannueckas xumus» (b1.B.O/1.2),
«Oprannueckas xumusi» (b1.B.0OJ1.25).

ConepkaHne NUCUUIUIMHBI BBICTYNIAE€T ONOPOM Ul OCBOEHUS COACpk aHWS JUCHUIUIMH «l eHeThKa»
(b1.B.O1.14), «MonexymnsipHast 6nonoruss» (b1.B.O/1.15), «Ocnosl 6uorexunonorun» (b1.B.0/1.19), «Xumus
BBICOKOMOJIEKYJISIpHBIX ~ coenuuennity (B1.B.OJ/1.29), «Oprannueckuii cunte3» (b1.B.O.32), mns
IIPOXOXIeHU pakTUK bioka B2.



®denepanbHOE TOCYIapCTBEHHOE OIOPKETHOE
00pa30BaTeIbHOE YUPEKACHHIE BBICIIETO 00pa30BaHUS
«IlangpuHCKU# TOCYyaapCTBEHHBII

MeIarOrnIeCKUi yHUBEPCHTET»

PaGouas
JUCLUILINHEL

TporpaMmma

4. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUA 110 AUCHUIIVIMHE

Ilnanupyembie pe3yabTaThl 0CBOEHHUS 00pa30BaTeIbHOI MPOTrPaMMbl

Kon HaumeHnoBanmue CTpyKTYpHBIE 3JIEMEHTbI Pe3yabTarsl 00y4enusi no
KOMIIeT KOMIIeTeHI[UH KOMIIeTeHI[UH AUCHUTILINHE
eHINH
IIK-1 | roTOBHOCTH 31 (IIK-1): npemnogaBaeMble | 3Hamb.
pean30BbIBaTh peaMEThI B npenenax | - TEOPETUYECKYIO OCHOBY
oOpazoBaTenbHbIE TpeOoBaHMil (denepanbHBIX | OMOIOTHYECKOW XMMHUHU B TIpeeiax
MIPOrpaMMbl M0 | TOCYAapCTBEHHBIX TpeOoBaHU benepabHbBIX
y4eOHBIM TpeaMeTaM | 00pa30BaTeNbHBIX CTAHAAPTOB U | TOCYAApPCTBEHHBIX

B COOTBETCTBHH C
TpeOOBaHUSIMU
00pazoBaTeIbHbBIX
CTaHJIAPTOB

OCHOBHBIX
0011e00pa3oBaTeIbHBIX
IporpamMm, UX HCTOPHIO M MECTO
B MUPOBOU KYyJIBTYPE U HayKe

00pazoBaTeNbHBIX CTAaHAAPTOB U
OCHOBHBIX 00I11€00pa3oBaTEIbHBIX
IpOrpamM;

- CIPYKTYypy M TIyTH oOMeHa
OCHOBHBIX KJIaCCOB OPTaHMYECKUX
COCMHEHUH, TIPE/CTaBICHHBIX B
MIPUPOJE;

- TPUHOMIBI W  MEXaHHU3MBI
perymsanuu  oOMEHa BEIIeCTB U
SHEPI'HH B )KUBBIX CHCTEMaX;

Y1 (IIK-1): mianupoBaTh U
OCYILIECTBIIATh Y4eOHBIH poIecc

ymemo:
- IUJIAaHUPOBaTh M OCYLIECTBIATH

B COOTBETCTBUUM C OCHOBHOHM | y4eOHBIN IMpOIlECC B COOTBETCTBUU
0011eo0pazoBaTenbHON C OCHOBHOM 0011€00pa3oBaTeabHON
MIPOrpaMMoOit MPOrpaMMoOit

B2 (IIK-1): HaBBIKAMH | 81a0emb.

IUIAaHUPOBaHMS U TPOBEACHUS | - HAaBbIKAMM IUIAHUPOBAHUSA U

y4eOHBIX 3aHATUI

MPOBEICHUS YI€OHBIX 3aHATHIA,

- HaBBIKAMH O3KCIICPUMEHTAIBHOM
paloThI o OUOXUMHUH c
COOTBETCTBYIOLIIM
OMOJIOTHYECKUM MAaTEPUATIOM.
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5. OFBEM JUCIUIIJIMHbI
ouHasi popMa 00yUeHHS
Buabl yueOHoI qeATeJIbHOCTH Bcero yacos/3.e. Cemectp
6
OO01mast Tpy10€MKOCTh 108/3 108/3
Konraktnas pabora 94 54
Jlexkuun 20 20
CemuHapbl - -
[TpakTrdeckue 3aHATUS 34 34
PyKOBOJICTBO MPaKTUKOI - -
[TpomerxyTodHast aTTeCTANS, B TOM YHCIIC:
KypcoBas paboTta (KypCOBOI IPOEKT) - -
KOHTpOJIbHas paboTa - -
3a4yer 3a4yeT
3a4eT ¢ OLICHKOMN - -
9K3aMEH - _
CamocrosTenpHas pabora 54 54
3aouyHas ¢popma o0yueHust
Buabl yueOHoli 1eATEIbHOCTH Bcero yacos/3.e. Cemectp
6 7
OO11ast Tpy10€MKOCTh 108/3 36/1 7212
KonTakthast pabora 10 4 6
Jlexuun 4 2 2
CemuHapsbl - - -
ITpakTrueckue 3aHATUS 6 2 4
PykoBoACTBO pakTUKON - - -
IIpomerxyTodHas arrecranys, B TOM YUCIIE 4 - 4
KypcoBas paboTa (KypCOBOI IIPOEKT) - - -
KOHTpOJIbHas paboTa - - -
3a4yeT - 3a4eT
3a4YeT C OLICHKOH - - -
JK3aMeH - - -
CamocTtosiTenpHas pabota 94 32 62
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YHUBEPCUTET

6. COAEP)KAHUE JUCHUIIJIMHBI
6.1. PA3IEJIBI JUCIIUITJIMHBbI

ouyHasi popMma 00yueHuUs

KonTtakTHasi padora
Ne Conep:xanue pa3esion Cemuna | IIpakr Cam.
n/m Jlekuu " | pab6ora
pol 3aHATHSA
6 cemecTp
1 | buoxumuss Kak Hayka. XHUMHYECKHH  COCTaB 5 ) 5 4
OpPTaHHU3MOB
2 | benku: cocTtaB, CTPYKTypa, CBOMCTBa, (DYHKIHH.
4 - 6 8
OOMmeH OenkoB
3 | HykienHOBbIE KUCIOTHI 2 - 4 6
4 | ®epmeHTHI 2 - 4 6
5 | Buramunsl 2 - 4 6
6 | YrueBoasl: cTpykTypa, GYHKIMH W MyTH OOMEHa B 5 ) 5 8
OpraHu3Me
7 | JIunuger 2 - 4 6
8 | TopmoHBI:  CcTpykTypa, (QYHKIUH, MEXaHU3MBI 9 i 5 5
NeUCTBUSI, IPUMEHEHHE
9 | buonoruveckoe OKHCICHHE U €ro COMNpsHKEHUE C 2 2 5
dhochopunupoBanrem
20 - 34 54
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3aouHas popma 00y4eHus

KonTakTHasi padora
N Conepxxanue pasaejioB Cemuna | Ilpakr Cam.pa
n/n Jlekuuu ) 0ora
psl 3aHATHS
6 cemecTp
1 | buoxumuss Kak Hayka. XHUMHYECKHH  COCTaB ) i 10
OpPTaHH3MOB 9
2 | benku: cocraB, CTpyKTypa, CBOWCTBA, ()YHKIIHH.
- 2 22
OOmeH OenkoB
2 - 2 32
7 cemecTp
3 | HyknenHoBbIE KUCIOTHI 1 - 1 4
4 | ®epMeHTHI - - - 6
5 | Butamunsl - - 1 4
6 | YrieBogpl: cTpykTypa, GyHKIMM M TyTH OOMEHa B ) 4
opranmsme 1 2
7 | JIununsl - 4
8 | TopmoHBI:  CcTpykTypa, (YHKIUH, MEXaHU3MBI i i i 4
NeUCTBUSI, IPUMEHEHHE
9 | buonoruveckoe OKUCICHHE U €ro COMNpsHKEHUE C ) ) i 4
(dhochopunpoBaHuEM
IToaroroBka K 3a4eTy - - - 32
2 - 4 62
4 - 6 94

6.2. COOIEP) KAHHUE PA3JIEJIOB JUCIUIIJIMHbI

Tema 1. Buoxumus kak Hayka. XuUMH4YeCKHl COCTAB OPraHU3MOB

buoxumus — Hayka 0 Ka4yeCTBEHHOM COCTaB€, KOJIMYECTBEHHOM COJIEpKaHHHM U MPeoOpa3OBaHMIX B
MpoIeCcCce KUZHEACITEIbHOCTH COeIUHEHHUH, 00pa3ymoIuX XKUBYIO Mareputo. Mctopust pa3Butus OMOXHUMHH.
Ponb oTeuecTBeHHBIX y4YeHBIX B pa3BuTuu ouoxumuu (padotsl A.H. benosepckoro, A.E. bpaynmreitna, A.S.
Hanunesckoro, M.B. Hennikoro, H.W. JIynuna, A.H. baxa, A.B. [1ammanuna, 5.0. [Tapuaca, .M. Ctenanenko,
AN. Omnapuna, B.A. DOwuremprapara, A.A. baesa, B.JI. KperoBuua). XapakTepucTuka KpYITHBIX
OMoXUMHUYECKUX IEeHTpoB Poccun. 3HaueHne OMOXUMHH.

Meronpl OMOXMMHMYECKMX WCCICIOBAaHMM W WX Xapakrtepuctuka. lllmpokoe mnpoHMKHOBEHHE B
OMOXMMHIO COBPEMEHHBIX (U3MKO-XUMHUYECKMX METOIOB  aHanu3a. Pa3paboTka CKOPOCTHBIX U
ABTOMATHU3MPOBAHHBIX METOJ0B OMOXMMHUYECKOT0 aHAIH3A.

[ToTpeOHOCTh pa3IUYHBIX OPraHU3MOB B XMMUYECKUX DJIEMEHTaX. XapaKTePUCTUKA OCHOBHBIX KJIACCOB
OpPraHUYECKUX COECIMHEHMM, IPEACTaBICHHBIX B IPUPOJE.

[TocTosHHO W WHOrJa BCTpEYaroluecs 3JEMEHThl B COCTaBe >KMBOW Marepuu. IloHstue o Makpo-,
MHUKpPO- M YJIBTPAMHUKpPOIJIEMEHTaX. 3aKOHOMEPHOCTH pAaCIPOCTPAHEHUsI DJIEMEHTOB B JKHBOH MPUPOJIE.
[ToTpeOHOCTh OPraHU3MOB B XMMHUECKUX 3JIEMEHTAX.

XapakTepucTuKa OCHOBHBIX KJIACCOB XMMMUYECKHX COCIMHEHMM, BXOISAUIUX B COCTaB >KUBOW MaTEpUH.
ConepxaHne HYKJIEUMHOBBIX KHUCIIOT, YTJIEBOAOB, JUIHUI0B, MUHEPATbHBIX BEIIECTB U IPYTUX COCTUHECHUM B
opranusme. [lmacTnueckue u sHepreTUYecKue BeneCcTBa. bMOaKTUBHBIE COEIMHEHHUS], UX MECTO U POJIb B KUBOM
MIPUPOJIE.
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Tema 2. Beaku: cocras, CTPYKTYypa, cBoiicTBa, pyHKuuHu. O0OMeH O0e1koB

Ponb 6e1K0B B MOCTPOSHUHM JKMBOW MaTEpUU U IMpolLeccax KU3HEAEATEIbHOCTU. DJIeMEHTapHbIN cOCTaB
Oenka.

MeTozs! BbiieneHus 0€IKOB U3 OMOJIOrMYECKOro MaTepuania.

AMMHOKHUCIIOTHBIN cocTaB OenkoB. KadecTBeHHOE M KOJMUYECTBEHHOE OIpEJe/IeHNe aMHUHOKHUCIOT B
ruponusarax OenkoB. VCTOpUs OTKPBITHS aMHUHOKHCIOT B OenkaX. 3aKOHOMEPHOCTH COJCpKaHMS
aMUHOKUCTOT B Oenkax. Croco0 CBsI3M aMHUHOKHCIOT B OenkoBoil moinekyine. Ilentuapl. Metonasl cuHTE3a
HENTHIOB.

CtpykTrypa OenkoBoil Monekynbl. Jloka3arenbcTBa IOMUNENTUAHON TEOpPUU CTPOCHHUS Oerka.
[lepBuunas crtpykrypa OenkoB. IlepBuuHas cTpykTypa M BHJOBas CHEHU(PUUYHOCTH O€JIKOB (Ha mpuMepe
UHCYJIMHA U IUTOXPOMA).

Bropuunas crpykrypa OenkoB. Ilonstie 06 o- u P-koHpopManusx MoaUnentuaHol nenu. CBs3b
NEpPBUYHOM M BTOPUYHOM CTPYKTYp OENKOBOM MOJEKyNIbl (MOHATHE O CHHUpalieo0pa3ylomux u
CHHMpaAJIEHEO0Pa3yIOIUX COYETAHUAX aMHUHOKHUCIOTHBIX OCTAaTKOB). CTENeHb CHMpAIN3alUU MOJUIENTHAHBIX
nerneit OEIKoB.

Tperuunast crpykrypa OenkoB. Tumsl cBsizeld, oOecrednBalOUINX MOAJEPKAHUE TPETUUHON CTPYKTYpPHI
OenkoBoil  Monekyinbl. CamoopraHu3anus TPETUYHOM  CTPYKTypbl — O€NKOBOM  MOJEKYJbl;  3Talbl
CaMOOpraHU3alMY U CBA3b UX C IIEPBUYHOU CTPYKTYPOM MOIUIIEITUIHOMN LEIN.

YerBeptuuHasi cTpykrypa OenkoB. CyObemuHHIBI (IIPOTOMEPBI) M SIMUMONEKYIBl (MYJIbTHMEPHI).
KoHkpeTHbIe TpuMepbl YeTBEPTUYHOM CTPYKTYpBl OEIIKOB (T€MOII00MH, Y-HMMYHOIJIO0YNNH, KaTajas3a U T.I1.).

Jenarypauus u peHarypauusi 6enkoB. Homenknarypa u knaccudukanus OenkoB. CBoiicTBa OEIKOB.
Knaccudukanus nporenHoB 1o ¢opme OenKOoBOW MOJIEKYJbl, AMUHOKHUCIOTHOMY COCTaBYy, pPacTBOPHUMOCTH,
Ononornueckoi akTHBHOCTH. DYHKIMOHAIbHAS KJIacCU(pUKaMs OEIKOB U XapaKTEPUCTUKA OTAEIbHBIX TPy
PETYJIATOPHBIX, 3aLUTHBIX, TOKCUYECKUX, TPAHCIIOPTHBIX, CTPYKTYPHBIX, COKPAaTUTEIBHBIX M PELENTOPHBIX
0€eJKoB, a TakKe OEJTKOB-TOPMOHOB U UHTUOUTOPOB (DEPMEHTOB.

Pacnman GenkoB M oOMEH aMMHOKHCIOT KaK HMCTOYHMKM BO3HMKHOBEHMsI OMOJOIMYECKH AKTHUBHBIX
coequnenuil. Ilytm u mMexaHu3Mbl cHHTe3a O€JIKOB B IpHpoae. MarpuuyHas cucTeMa OHMOCHHTE3a OEJIKOB.
3Ha4yeHue OeNKOBOro OOMEHa.

ITytu pacnana GenkoB. I'maponu3 6enkoB. benku B muTaHuuM yenoBeka. XapaKTepUCTHKa (EpMEHTOB,
o0ecTeYnBaOIUX OCYIECTBIEHUE IUIPOIHU3a OETKOB J10 MENTHI0B U aMUHOKHUCIIOT.

Mertabom3m amMuHOKKCIOT. OOMEH aMHUHOKHCIOT KaK WCTOYHHK BO3HUKHOBEHHS OWOIOTHYECKU
aKTHBHBIX COCIMHEHMH (OMOTr€HHBIX AMMHOB, KO(EPMEHTOB, POCTOBBIX BELIECTB, BUTAMHUHOB, HEKOTOPBIX
TOPMOHOB U T.11.). [IyTH cBsA3bIBaHUS aMMHaKa B opranusme. MexaHu3M OMOCHHTE3a MOYEBHUHBI (OPHUTHHOBBIN
uuki). [lytm HOBOOOpa3oBaHMS aMUHOKHUCIOT B HPUPOJE M HMX COOTHOIIEHHWE Yy pa3lIM4YHBIX KJIACCOB
opraHu3MoB. llepBuUuHblE M BTOPUYHBIE AMHUHOKHCIOTBHL. 3aMEHUMBIE, IOTy3aMEHHMbIE M HE3aMEHHUMbIE
AMUHOKHCIIOTBHI.

Tema 3. Hyk/ienHOBbIEe KHCJI0THI

Hcropust OTKpBITHS M U3YYEHUs HYKIEUHOBBIX KUCIOT. XUMUYECKUUA COCTAB HYKJIEUHOBBIX KHCIOT.
XapakTepucTuka MypUHOBBIX M MUPUMHUIMHOBBIX OCHOBAHMM, BXOISIIMX B COCTaB HYKJICHMHOBBIX KHUCIOT.
MuHOpHBIE TIYPUHOBBIE W TUPUMHUIMHOBBIC OCHOBAHUS (5-METHIIMTO3WH, S5-OKCHU-METUJIIUMTO3WH, 5S-
okcuMmetunypaui u ap.). B,D-pubosa u ,D-2-ne3ok-cupubo3a B cocTaBe HYKICHMHOBBIX KUCIOT. [/IBa THma
HYKJIEMHOBBIX KHUCJIOT: ne3okcupubonykienHoBas kuciora (JJHK) um pubonykinemnoBas kucimora (PHK).
Paznmuuua mexny AHK m PHK mo cocraBy riaBHBIX M MHHOPHBIX a30THUCTBIX OCHOBAHMM, YIJIEBOJOB,
MOJIEKYJISIPHOM Macce, TOKaIU3aIu B KIeTKe U (DYHKIHSM.

He3okcupudonykienHoBas kuciora. KomuyecrBennoe conepskanne [JHK B opranusme u nokanuzarus
ee B KJIETKE (AP0, MUTOXOHIPHH, XJIOPOILIACTHI, IeHTpHroau). [lpuopurer oredecrBeHHoil Hayku (H.M.
CucaksiH) B OTKpbITHH BHesiiepHod jokanuzauuu JJHK. Monekynapnas macca JIHK. ®opma monexyn JIHK.
KombueBass gopma JIHK HexkoTopwlx ¢aroB, MUTOXOHApWi u xyoporutactoB. OMHO- W JIBYIETIOYECUHBIC
monekynbl JIHK. Jlezokcupubonykineotuasr — crpykrypHbie anemerTsl JIHK. Hykneoruanasii coctaB JJHK;
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npaBuna E. Yapradoa. Ilepsuunas crpykrypa JJHK. banku namseix mo mepBuuHoil crpykrype JHK m ux
MCIIOJIb30BaHME JJI KOMIBIOTEPHOI'O aHaIN3a TOMOJIOTUYHBIX U (PYHKIIMOHAJIBHO 3HAYUMBIX y4acTKOB. [TpoekT
«'enom uenoBeka» u ero peanuzanus B CLHA, SAnonun u Poccun. Bropuunas crpykrypa JJHK (mozens k.
VYorcona u @. Kpuxka). KomniaeMeHTapHOCTh IypUHOBBIX M NUPUMUJIMHOBBIX OCHOBaHHWI U €€ 3HAYEHHE NI
obecneuenus OucnupanbHoi ctpykrypsl JJHK. ITomumopdpuszm AHK (A-; B-; C-; Z- u SBS — ¢popmsr THK).
Tperuunas crpykrypa JJHK. Mexanusm 6uocuntesa (perunkanuu) JJHK. Pacnaa HykII€MHOBBIX KUCIIOT.
PuGonyknennoBsie kucnotsl, ux knaccudpukanus (TPHK, pPHK, MPHK, sPHK, BPHK). CpaBauTenbnas
XapaKTepUCTUKa BUJOB PHOOHYKIEMHOBBIX KHCIOT IO MOJEKYJISIPHOW Macce, HYKJIEOTHIHOMY COCTaBy,
nokanmu3anun ¥ GQyHKIUAM.TPHK, meroasl ux Beimenenuns u (pakmuonupoBanus. M3oaknentopusieTPHK.
Munopusie ocHoBanust B TPHK u ux 3nauenue. [lepsuunas crpykrypa TPHK, pabotsr A.A. baeBa. Bropuunas
crpykrypa TPHK (Momens «kieBepHBIN JUCT»); (PYHKIIMOHATbHOE 3Ha4YeHHE HEKOTOphiX yuyacTkoB TPHK,
BBISIBIICHHOE METOJIOM «xXupypruu mojiekyn» (B.B. Duremprapar, A.A. baeB). Tperuunas crpykrypa TPHK.
pPHK, ee comepxanue u nokanusauus B kierke. Buasl pPHK (23-28S, 16-18S, 5S u 5,8S) u ux ¢ynkuun.
[lepBuunas wu BropuuHass cTpykrypa 5S, 5,85, 16S wu 23S pPHK. Tperuunas crpykrypa
BoicokononuMepHbIXpPHK. Xapakrepusie ocobennoctu OaxtepuanbHoi MPHK. CsoiictBa MPHK BBICIIIMX
OpraHu3MOB: K3Mbl M TONU(A)-pparmMeHTsl U ux (QyHKIHOHaNBbHOE 3HadeHuWe. lIpemmectBennukn MPHK,
npoueccuar MPHK. Madopmanmonnas PHK kak matpuna s crienmpuieckoro OnocuuTesa 0enkoB. SnepHbie
PHK. Huskomonekymspusie siaepasie PHK, ux pons B mponieccunre PHK. buocunate3 PHK (Tpanckpumims).

Tema 4.PepmeHTHI

Karanutuueckas (pepmenrtatuBHas) (yHkuus OenkoB. YUepThl cxolcTBa M pazauuuil B JEHCTBUH
Onokaranu3aropoB ((pepMEHTOB) M KaTajau3aTopoB MHOM mnpupoabl. Ponb QepMeHTOB B  sBIEHUAX
JKU3HEACATEIIBHOCTU. bHOIornyecknii KaTajiu3 Kak KOOIEPATHBHBIM IIPOLECC, 3alpOorpaMMHUPOBAHHBIN BO
BpPEMEHH U MpocTpaHcTBe. MicTopust OTKpBITHS U U3ydeHus pepMeHTOB. PaboThl oTedecTBeHHBIX yueHBIX (A.E.
bpaynmreitna, W.I1. I1aBnoBa, B.A. DHrenasrapara u ap.) B 3Toi oonactu. OTKphITHE pUOO3UMOB U UX POJIb B
OMOJIOrMYECKOM KaTallu3e.

Metoapl 0enKoBOW XMMUU, UCHIOIb3YyEMbIE JUISl BBIACICHUS U OUUCTKU (epMeHTOB. OcoOble MpUEMBL,
IpUMeHsieMble IIpU BblIesieHUH (epmenToB. IlpenoxpaHenue (pepMeHTOB OT JeHaTypalMu B IpoOLEcce UX
BBIJICJIEHUS. DKCIIpecc-MeTOAbl 0OOHapyxeHus pepmenToB. Mmmobunmuzanus GepMeHTOB.

Crpoenue GpepmeHTOB. OJTHOKOMIIOHEHTHBIE U JIBYXKOMIIOHEHTHbIE (DEPMEHTHI.

Kodepmentsl. Tumnsl cBszeit mexay kopepmentamu u anodepmentamu. KopepMeHTs — epeHOCUnKu
BosiopoJia u anektpoHoB (PMH, ®AJL, HAJI, HAA®), nepenocunku rpynn (ATD, HP-caxapa u ap.).

CTpoeHne KaTaJIMTHYECKOrO IMEHTPa YOIHO- M JBYXKOMIIOHEHTHBIX (DEpMEHTOB. AMHHOKHCIOTHBIC
paauKaibl aKTUBHBIX LIEHTPOB (hepMeHTOB. [1oHsATHE O CYOCTpaTHOM M aJUIOCTEPUUYECKOM LIEHTPaxX B MOJIEKYJIe
depmeHTOB. B3aumogeilicTBue MepeuMCIEHHBIX LIEHTPOB B  Ipouecce (EepMEHTATUBHOIO KaTalu3a
(mmHAMUYecKast MOZIeNb (hepMEeHTa).

MoHoMepHass U MyJnbTUMEpHas CTpyKTypa ¢epMeHToB. CTpoeHHe pUOOHYKJI€a3bl M JM30LUMA —
npezcraButeneil pepmMeHToB MoHOMepoB. CTpyKTypa Karajasbl M TIIyTaMaTJeruporeHasbl — (epMeHTOB-
MyTbTAMEpOB. OOmIMe 3aKOHOMEPHOCTH CTPYKTYpHI (epMEHTOB. MHOXECTBEHHBIE (HOpMBI (HEPMEHTOB.
N303uMbLIaKTaTAETUPOreHas3bl. 3HaUeHHUE HCCIeOBaHUsI MHOKECTBEHHBIX (popM (hepMEHTOB A1l MEIUIIMHBI,
TEHETUKH, CEJNEKUMM W  MOHUTOPMHIAa  OKpyXaroued  cpeapl.  MyNbTHOH3MMHBIE  KOMIUIEKCHI
(mupyBataeruaporeHasaaekapookcmmpyomas u ap.). lomidyaxknuonansasie hepMeHTH (CHHTETa3a BBICIINX
KUPHBIX KACIIOT U Jp.).

Mexanusm neiictBus ¢pepmenToB. DepMeHT-cyOcTpaTHble U (EPMEHT-NPOJYKTHbIE KOMILIEKCHl U MX
pOJIb B MOHMKEHUHM JHEpreTryeckoro Oaprepa peakuuu. Kunernka QepmeHTaTMBHBIX peakiuii. Koncranrta
qucconuanuu pepMeHT-cyoctpatHoro komiekca (Ks) u koncranta Muxasmnuca (Km).

CpoiictBa (pepMEeHTOB: TepMOIaOMIBHOCTh, 3aBHCHUMOCTh AKTUBHOCTM OT 3HaueHuss pH cpempl,
Temreparypsl u Apyrux (akropoB. CrnennpuyHocTh (EepMEHTOB. AKTHBATOPbI M MHTUOMTOPHI (DEPMEHTOB.
KoHKkypeHTHOe, HEKOHKYpEHTHOe M OECKOHKYpEHTHOE TOpPMOXeHHe JeicTBus (epmenToB. Brnusnue
KCEHOOMOTHKOB Ha AKTUBHOCTh ()ePMEHTOB.

Howmenknarypa ¢pepmentoB. Cucremarndeckue U paboune (peKoMeHayeMble) Ha3BaHusl ()epMEHTOB.
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Knaccugpukanus depmentoB, ee mpuHOunbl. Kiaccel epMEHTOB: OKCHIOpeAyKTas3bl, TpaHchepassl,
THIPOJIA3kI, JTHA3bl, ©30MEPa3bl, JTUTa3bI.

Oxkcunopenykraspl. XapaKTepUCTHKAa BaXXHEHIIMX TPYNN JOHOPOB M aKIENTOPOB BOJAOpOAa U
DJIEKTPOHOB B  OKHCIIUTEIbHO-BOCCTAHOBHUTENBHBIX peakiusx. [loHATHE O TMEepBHYHBIX W BTOPHYHBIX
JIETUIPOreHa3ax, OKCHAAa3aX, THAPOKCHIIa3ax M OKCHreHa3ax. LluToxpombl. XapakTepuCTHKa Ba)KHEUIIMX
Hernel OKCUI0PEIyKTa3.

Tpancdepaspl. Tpancdepasbl, NepeHOCSIIME AaIMIbHBIE OCTAaTKH  (XONMHAleTWITpaHchepasa).
['muxo3unrpancdepassi (rmukorendocdopunasa). AmMuHOTpaHChepasbl (acmaprar-o-KeToryTapar-
amuHoTpaHncdepaza). Doco-Tpancdepassl (TeKCOKMHA3A).

[I'unpomnasel. ['waponasel, AeCTBYIONIME HA CI0XHOIPUPHBIC cBs3u (pocdartaszsl U nunasel). [lentum-
THIPOJIA3kIL: METTHMIT-TICTITAIOT WP OJ1A3bI (cepuHOBBIE, IIUCTEHHOBEIE, KapOOKCHIIbHBIC u
METaJUTONPOTEUHA3BI); MENTH a3kl (AMHHOMETITHIa3bl, KAPOOKCUTICTITUIA3BI M TUIICTITHIA3bI).

JInazel. Yrinepoa-yriaepoa-nuassl (mupyBaTAcKapOOKCUIa3a), albIeruina3bl (albaonasa). YIiiepo-
a30T-JIa3kl (acmapTaT-aMMuak-niasa). [lonstue o cuHTa3ax.

N3omepassl. (Tpuozodocharnzomepasa, aapa030MyTapoTasa).

Jlurassl (cunTeTassl). Jlurasel, yckopswoomue cunte3 C—C-cBsi3u (nmupyBaT-kapOokcunasza), C—O-cBsi3u
(amoHoanunaaeHmwiarcuarerasa) u C — S — cBsI3U (aleTUIIKOIH3UM-A-CHHTETAa3a).

Jlokanuzauus (epmMeHTOB B KieTke. [IpoMblllUIeHHOE IMOMy4YeHHE U TMPaKTHUYECKOE HCIOJIb30BaHHUE
dbepmenToB. MiMmMoOmIM30BaHHbIE (DEPMEHTHI U KJICTKH KaK OCHOBA Ui CO3JAHHS PEaKTUBOB, ()EPMEHTHBIX
DJIEKTPOIOB, TOTLTUBHBIX AJIEMEHTOB.

Tema S. BuraMuHbI

BurtamuHbBI, UCTOpHS WX OTKPHITHS. PONb BHTaMHHOB B OOMEHE BEIIECTB YEIOBEKAa M KUBOTHBIX.
ABHUTaMUHO3BI, TUIOBUTAMUHO3bI, TUIMEPBUTAMHHO3bL. COOTHOIIEHHE BUTAMHHOB U  KO(PEPMEHTOB.
Knaccugukanus 1 HoMeHKIaTypa BATAMUHOB. Butamepus.

KupopactBopumble BUTaMUHBI. Butamun A (petuHon). Ydactue BUTaMUHA A1 B 3pUTEIBHOM aKTe:
TOHKasi CTPYKTYpa PETUHAIS U POJOINCHHA, OMOXUMHYECKUN KacKaJ YCUJICHUSI CBETOBOrO CUTHaja. ButaMuHel
D1, D2 u D3, ux pons B ¢ocdopHo-kanbueBoM obmeHe. Butamun E (Tokodeponm). Ero yuactue B
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX Mporeccax. Butamma K (QWUIOXMHOH), ero 3HaueHHWE ISl CHCTEMBI
cBepThiBaHUs KpoBU. Bukacon. Buramun F — koMIuiekc HeHaCBIIIIEHHBIX KUPHBIX KHCIIOT.

BonopacrBopumMbie BuTamMuHbl. Butamun Bi (THaMuH), XuMuueckas Mpupoja U MEXaHU3M JICHCTBHSL.
Buramun B2 (pubo¢naBuH), €ro CTpoeHHE U Yy4YacTHE€ B OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCAX.
Butamun B3 (maHTOTeHOBasi KMCI0TA), ydacTHe ero B oOpazoBaHuu KodH3MMa A. Butamun Bs (HuKOTHHOBAs
KHCJIOTa M €€ aMM[): CTPYKTypa M ydacTHe B IepeHoce aToMoB Boaoponaa B coctae HAJ[. Buramun Be
(mupuIoKcuH), ero (opmbl (MUPHIOKCON, MHPHAOKCATb, MUPUIOKCAMHH), 3HAUYCHHUE Ui OCYHIECTBICHHS
peakuuii nepeamuHupoBanusa. Butamun B1o (mnankobamamuH). Butamun Bis (maHramoBas kuciora), €ro poib
B IIEpEHOCe OJHOYIJNIEPOAHBIX (parmeHToB. Butammn Bc (mrepouriayramumHoBast kuciora). Butamuun Bi
(KapHUTHH), €T0 3HaYeHHE B OOMEHE BeIIeCTB. XOJHH, ero (pyHKIHUS B KayecTBE JOHOpPA METUJIBHBIX T'PYIIIL.
Buramun C (ackopOumHOBas KHCIIOTa), CTPOCHHE €ro BOCCTAHOBJIEHHOM W oOkuciaeHHoW ¢opMm. Buramun P
(pyrun). B3aumoo6ycnoBieHHocTs AeiictBuii ButamuHoB C u P. Butamun H (6uotun), ero ctpoeHue u poib B
peakuusix kapookcunupoBanusi. Buramun U.

Jpyrue OWOAaKTHBHBIC COCIUHEHHS: AHTHBUTAMUHBI, AHTHOMOTHKH, (UTOHIHIBI, TEIEPTOHBI,
repOuIKabl, 1edONUaHThl, POCTOBBIE BeUIECTBA (BaKHEHINIME MPEACTABUTENM M MEXaHU3M HUX ICHCTBHS).
[Tpobnema TokcudpuKanuu: mpeodpazoBaHue repOUIUI0B B MyTareHHbIC COSAMHEHUS B PACTCHUSX.

Tema 6. YrieBoabl: CTPYKTYpPa, PYHKUUM U IyTH 00MEHA B OPraHnu3Me

OOmast xapakTepuUCTHKa YIJIEBOAOB M MX Kiaccudukanus. IlpeacraBuTenu NPOCTHIX YIJIEBOAOB
(MoHOCaxapu0B): prbd03a, II0K03a, FalakTo3a, MaHHO3a, GPYKTO3a.

Cnoxuele yrieBoabl. Jlucaxapuabl: CTpOEHHME, CBOMCTBA, NpEACTaBUTENH (caxaposa, MajbTo3a,
nemobrosa, jiakro3a). Ilomucaxapuapl: kiaaccudukanus, CBOMCTBA, BaKHEHIINE MpPEICTaBUTENN (Kpaxmail,
TNIMKOI'CH, KJICTYAaTKa, ACKCTPaHbl, XUTUH, THAJIYPOHOBAaA KUCJIOTA, renapHH).
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O6men yrneBonoB. Ilytm pacmaga monucaxapuJOoB M onurocaxapuzoB. DepMeHTh THUIPOIU3a
MoJIMcaxapuioB: o-, B- u y-amMuiasza, aMuio-1,6-rnroko3uaasa, XuTHHA3a, THATYpOHUAa3a U JIp. [ Tuko3uaaspl.
®dochoponu3 CIOKHBIX YIIeBOJOB: (pocopuiasbl, UX CTPOCHHE W MEXaHU3M ACUCTBUS. AKTHBHPOBAHUE
dochopmwiaz npum  ydactum nmkmdeckoro AM® u  mporemHkmHas. OOMeH TTFOK030-6-docdara
(TMXOTOMHUYECKH M amOTOMHYECKHH TYyTH, MX COOTHOIIeHHEe B opraHuzme). OOMEH THPOBUHOTPATHON
KUCJOTHI. [ JIMKONM3 M TIMKOreHONn3. XUMHU3M CHUPTOBOro Opoxenus. [leiicTBue 3TaHONAa Ha OpraHu3M
yenoBeka.  OKHCIUTEIbHOSACKAPOOKCHIMPOBAHUE  NMUPOBHHOTPAJHOW  KUCIOTBI ~ TMPH  MOCPEACTBE
MYJIbTUIH3UMHOr0 KoMIuiekca. L{uki1 TpukapOOHOBBIX U AUKAPOOHOBBIX KUCIOT.

buocunTes yrneBomoB. MexaHu3M MEpBUYHOIO OMOCHMHTE3a YIJIEBOAOB B mpoiecce (OTOCHHTE3a U
xemocuHTe3a. Ero sHeprermueckoe obecmneuenue. Pubymno3o-1,5-mudocdar kak akmenTop OKcuaa yriepoia
(IV) wu wucrounuk 3-dochormumepuroBoir kuciaorel. CTpyKTypa H MEXaHU3M JICUCTBUS PHOYI030-
mudocdarkapOokcunaspl. MHBIE TyTH akuenTupoBaHus okcuga yriaepoaa (IV) mpu mepBuuHOM OMOCHHTE3E
oprannueckoro BemiecTBa (dhocoeHnonmupyBarabiii u anmi-KoA-kapOokcunasaeiid). Cxema mpeBpamieHus 3-
docho-TIUIEPHHOBOIW KHUCIOTH BO (QpYyKT030-6-hocdar. OcodbeHHOCTH OMOCHHTE3a MPOCTHIX YTIICBOIOB Y
rerepoTpodoB. TpaHCTIUKO3WIMPOBAHUE U €r0 POJIb B OMOCHHTE3€ ONUro- W moiucaxapuaos. ComnpspkeHue
00pa3oBaHMs TJIMKO3UIHBIX CBSA3€H B MOJEKYyJaX OJIMTO- M TOJMCAXapHJIOB C PaclajoM CBS3M B JIOHOpax
TJINKO3WJIBHBIX OCTAaTKOB.

Tema 7. JIunuasl

OO0mrast XxapakTeprcThKa Kiacca TunuaoB. Kiaccudukamnust TMIUI0B: MPOCThIE JIUMHIBI — KUPBI, BOCKU
U CTEepPHUIBl; CIOXKHBIE JUNUIABI — (GOochOMUNUAB M TIMKOIUNUAbL. HoBble BHABI JUMHIOB (IMOJBHBIE,
amuHoauuaupocharuaunrauepunsl). Jlokanuzanus JTUNHIOB B KJIETKE M HUX OMOJOTMYECKOE 3HAUYCHHE.
Kanonnveckue (3HEpreTHUecKkas, 3armacaromasi, oCTaBIIMKa META0OIMTOB U CTPYKTYPHasi) 1 HEKaHOHUYECKHE
(ydyacTHe B MEXKJIETOYHBIX B3aUMOJCHCTBUAX, MOJIEKYJIPHAs NaMATh, MUKTOrpapUUECKUil MEXaHU3M 3aluCU
uHOpMaLUK U Jp.) QYHKIIMH JTUITHIOB.

Kupbl (Tpurnunepuabl), UX CTPYKTypa W pasHOOOpasue B MPHPOJE MO KaYeCTBEHHOMY COCTaBY M
COOTHOUICHHUIO BBICIIUX >KUPHBIX KHUCIOT. [IpocThle W cMmemanHble Tpurauuepupl. OOMeH TPUTIHLEPHIOB.
[TprumnHbl HapylIeHUs: OOMEHa )KUPOB B OpraHusme yenoseka. OxxupeHue.

Bocku. Ux cocraB u ctpoenue. buonorndeckas pons Bocka. [IpencraBurenu: cepmaner, MYEIUHBIA U
KapHayOckuii Bocku. PacripocTpanenue, Jiokaiu3anus B OpraHu3Me U (PyHKIIMHU BOCKOB.

Crepuapl. MIx coctaB u crpoerue. CTepoibl, UX CTPYKTypa, u3oMepus (KOHpopmalus), NpeicTaBUTeI
(xomecTepoi, IProcTepoi, CTUTMACTEPOJ, CHUTOCTEpON, (ykocTtepon), oOMeH. BumoBas cnenupuuHOCTD
CTEpOJIOB U CTEPUJIOB.

dochomunuapl, CTPYKTypa HUX MOJIEKYJ, XapaKTepUCTHKA BBICHIMX JKUPHBIX KHCIOT, A30THUCTBIX
OCHOBAaHUN M MHOTOATOMHBIX CITUPTOB, BXOAALIMX B UX cocTaB. Pacmpoctpanenue ¢ochonunuaos B mpupose,
ux Ouonoruyeckas poisb. Ilyru pacnana gochonununos B opranuzme. O6MeH XoauHa.

['mukonunuasl, UX coctaB U crpoeHue. LlepeOpo3ujpl M raHrIMO3uAbl, (QYHKIMM TJIMKOIUIHMIOB B
TKaHSAX U opraHax. OOMeH ITTUKOMUNKUAOB. POk JTUMHMIOB B CTPYKTYPHUPOBAHUU OMOJIOTMYECKUX MEMOpaH.
[TpoGnembr mMeMOpaHHOW Ouomoruu. MexaHu3M JeWCTBUST KCEHOOMOTHKOB, CBSI3aHHBIH C HapyIICHUEM
CTPYKTYpBI OMOMEMOpaHBI.

Tema 8. 'opMOHBI: CTPYKTYPA, PYHKIMH, MEXaHU3MBbI 1efiCTBUS, IPUMEHEHHE

Hcropus pasButus ydeHuss o ropMmoHax. OmpeneneHune NOHATUSA «TOpMOHBD». HoMmeHKkimatypa wu
KJIaccu(UKaIs TOPMOHOB.

CrepouHble TOPMOHBI: CTPOCHHE, CBOMCTBa M (DYHKIMOHAIbHAs AKTUBHOCTh KOPTHKOCTEPOHA,
QJIBJJOCTEPOHA, TECTOCTEPOHA, ICTPAAMOIIA, SKANW30HA (TOPMOH JIMHBKM HACEKOMBIX). MexaHu3M JeicTBUs
CTEPOUIHBIX TOPMOHOB. PelenTopsl cTepOUIHbIX TOPMOHOB, UX Y4aCTHE B II€peladye TOPMOHAIBHOIO CUTHAJIA.
TpancMeMOpaHHBINT MEXaHU3M JEWCTBUS CTEPOUTHBIX TOPMOHOB Y€pe3 CHCTEMY BTOPHUYHBIX IMOCPEIHUKOB,
BO3HMKAIOIUX U3 (HocHOMHO3UTUA0B. BUOCHHTE3 CTEPOUHBIX TOPMOHOB U €TI0 PETYIISILIHUA.

[TenTuaHble TOPMOHBI, CTPYKTypa M (QYHKUMHU. XapaKTEepUCTHKA BaKHEHIIUX M3 HUX (AHTMOTEH3MH,
OKCUTOLIMH, Ba3ONPECCHUH, T'ACTPUH, IJIIOKArOH, WHCYJIHMH, aJpECHOKOPTUKOTPOIIHBIA TOPMOH, MapaTrOpMOH,
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TUPEOTPONHUH, TOPMOH POCTa). MexXaHu3M JeCTBUS MENTUAHBIX TOpMOHOB. CBOeoOpaszne MexaHu3Ma JeiCTBHS
uHcynauHa. Ponb G-6enkoB B nepenaye CUTHAIOB IIPU MTOCPEACTBE TOPMOHOB NENTHIHON MPUPOIBI.

[Tpoune TOpMOHBI: aJipeHaNNH, TUPOKCHUH, IOBEHUJIbHBIH FOPMOH HACEKOMBIX, ayKCUH, THOEpPEIIUHBI,
IIUTOKMHBI, TPOCTATJIAHIMHBI; UX CTPYKTYpa, MEXaHU3M JeUCTBUS, OMOCHHTE3. PUIIN3HHT -(haKTOPbI M UX POJIb B
perynsauud OuocuHTe3a TOpMOHOB. Heiiporopmonsl (9HIOpGUHBI U dHKedadMHBI) U HPOOIEMBI
«HEUPONENTUIHON PEBOJIOIIUN.

Tema 9. Buosnornueckoe oxkuc/jeHue 1 ero conpsixenue ¢ pocopuanposannemM

OnpeneneHue MNOHATHA «OHONOrMYecKoe OKucieHue». Vctopus pa3BUTHS NpPEACTaBICHUN O
OnonornueckoM okucieHuu: nepekucHas teopust A.H. baxa, koHumenuusi apIxateiabHbIX XpomoreHoB B.U.
[Mannaguna n X. Bunanga, oOHapykeHue MUTOXpoMoB U nutoxpoMokcuaassl (. Keitnun u O. BapOypr) u
IpU3HAHUE IIUTOXPOMHOM CHCTEMBI JTOMUHUPYIOUIEH TEPMHUHAIBHOW [bIXaTE€IbHOM CHCTEMOW; OTKpbITHE
SBIICHUSI OKUCIuTeNnbHOro (ochopunuposanus (B.A. Durensrapar, B.A. bemuuep u E.T. L{pi0akoBa), u, B
nocieyromee BpeMsi, HoBoi rpynmsl pepmenToB-okcurenas (O. Xasmm, I'. MasoH u ap.).

Knaccugukamus nporeccoB OM0IOrH4ecKoro OKMciieHus. /IBa Tuna okCuaopeykra3 B KIETKe.

CormpsixeHre OMOIOrHYecKoro okucienus ¢ ¢pochopuanpoBanreM Ha ypoBHE cyOcTpaTa (B mporeccax
[JIMKONIKM3a M OpOKEHUs) U Ha YPOBHE 3JIEKTPOHOTPAHCIOPTHOW LieNu (B MUTOXOHAPUAIBHOM ammapare).
JlpIxarenbHass Lenb (PEPMEHTOB, OCYILECTBIISIONUX CONPSDKEHUE OKHUCICHHs ¢  (ochOpUIMpPOBAHUEM.
WNHrubutops! hepMEeHTOB JbIXaTEIbHON LEMH.

Jlokanu3anus OKHCIUTENbHOrO (ochopunupoBanuss B KIETKE. MMHTOXOHIPUHU, HX CTPYKTypa H
¢byHkuy. ['unoressl 0 MexaHU3Me COMPsKEHUS OKHUCIeHus ¢ hocpopunnpoBanreM: xumudeckas (P. Jlunman,
E. Caeiirep), xondopmarmonnas (II. boep) m xemmocmornueckas (II. Mwutuemn, B.II. CkymaueB). Ponb
mMeMmOpanHoro moreHnuana. Ilonstue o compsratomeir MemOpane. CoBpeMEHHBIE MPEICTABICHUS O
KOMIIOHEHTaxX JbIxaTenbHOM 1enu wmutoxoHapuil. Ctpykrypa AT®-cunTtazHoro komiuiekca. CrpoeHue
MPOTOHHOM AT®da3el u BEPOSITHBIE MEXaHHU3MBbl ee (YHKIIMOHMPOBAHUS. Perynsauus
OKHUCIHUTENbHOroocHOpMIMpOBaHUsT B MUTOXOHApHUSAX. Pa3zoOmieHne oxkuciIeHHs Hu  (POCHOPHIUPOBAHUSL.
CB00O/IHOE OKMCIICHHE; NEPEKIIOUEHUE C OKUCIEHUSI, CONPSKEHHOro ¢ (ocopriinpoBaHUEM, Ha CBOOOJHOE
okucienue. Ilepokcucomsl u ux QyHkiuu. CucTeMbl OHOJOrMYECKOr0 OKMCIEHHS B 3HJOMNIa3MaTHUYECKOM
peTuKyIyMe, uX 3HaueHue. MUKpocoMalibHas JbIXaTelbHasl elb, €6 OCOOCHHOCTH.

Oneprerudeckuil r3pdext pacmnana yriaeBoaos. CorocTtaBieHue OpOKEHHS, TIUKOJIN3a U JIBIXaHUS 110
ATOMY IOKa3aTento. DHepreTuueckuii 3(HeKT OKUCIEHUSs TPUTIULIEPHIOB U APYTUX JIUIIUJIOB.

7. METOANMYECKOE OBECHHEYEHUE JTUCIHUIIJIMHBI

ceMecTp Tema 3ansaTUS O0pa3oBaTesibHbIE TEXHOJIOTHH, MeTOABI U GopMBbI 00yYeHHUs

Tema 1-9 Jlekuum  —  TEXHONOTUS  WIIIOCTPATUBHO-HATISIIHOTO  OOYYeHHUS
(oOBsicHeHue, Oecena, MyIbTUMENA TTPE3CHTALINS ), TIPOOJIEMHO-TTOMCKOBBIE
AKTUBHBIE TEXHOJIOTHH (IIPOOIEeMHAs JTEKIH).

Tema 1-9 IpakTuyeckue 3aHATHS — TEXHOJOTUS WJUIIOCTPATHBHO-HATIISTHOTO
oOyuenust (oOwsicHeHHe, Oecena), y4eOHO-HCCIIECIOBATEIHCKHE AKTUBHBIC
TEXHOJIOTHH (TIOArOTOBKA COOOIIIEHHS, CAMOCTOATEbHAs paboTa); TecToBas
TEXHOJIOTHS;  TEXHOJOTMH  MPOEKTUPOBaHUA  (MCCIEIOBaTEIbCKUE,
pacueTHble paboThI).

6 cemectp
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Pabouas TporpaMmma

8. MEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMUSI JJISI CAMOCTOSITEJIbHON
PABOTbBI OBYYAIOIINXCA

ouyHas popma o0OyueHusI

Buasbl
CaMOCTOAITEJILHOM
padoThI

Tema

O0nLeM
CaMOCTOSITEJILHOM
padoThI

®opMBbI CAaMOCTOATETIbLHON PA0OTHI

AynuropHas

Tembl
1-9

— BBITIOJTHCHHWE  3aJaHHUW,  MPETYCMOTPCHHBIX
IJIaHOM TTpakThyeckoro 3ausaTus (B YMK]I);

- BBITIOJTHEHHE Ta00paTOpHOM paboTHI;

- KOHCTIEKTUPOBAaHUE M3J1araéMoro marepuaia
JICKIIUU B COOTBETCTBUH C TUIAHOM;

— BBITIOJTHCHHE MUCbMEHHBIX TECTOBBIX 33JaHUH.

BreayauropHas

Tembl
1-9

54

- popaboTKa KOHCTIEKTa JEKIIHUH;

- BBIMIOJIHEHUE  3aJaHWid,  TPEAYCMOTPEHHBIX
TUTAHOM TPAKTHYECKOTO 3aHSTHS JJIsl BHEAYJUTOPHOM
camocTosTensHOoi paboTsl (B YMK);

- MOJIrOTOBKA K J1a00paTOpHBIM paboTam;

- MOJrOTOBKA OTYETa MO JaOOPaTOPHBIM paboTaM;
— MIOJITOTOBKA COOOIIEHUS.

3a04Has opMa 00ydeHHs

Buani
CaMOCTOSITEJILHOM
padoThI

Tema

Oo0BeM
CaMOCTOATEJILHON
padoTbI

DopMBbI CAMOCTOSITEILHON PadoThI

AynuropHas

Temsr 1-
8

— KOHCTICKTUPOBAHUE HW3J1araéMoro marepuaia
JIEKIIUU B COOTBETCTBUH C TUIAHOM,

- BEITIOJTHEHHE JTa00paTOpHOI paboTHI,

- BBIIIOJIHEHUE  3aJ@aHHid,  MPEIYCMOTPEHHBIX

IJIaHOM TMPAKTHUYCCKOI'0 3aHATUA (Hpe,[[CTaBJIeHBI B
YMK/);

Bueayauropnas

Tembl
1-8

62

- popaboTKa KOHCIEKTa JIEKIUH;

- yrayOJIeHHBIN aHaIn3 HayYHOU JIUTEPaTyphl;

- MOJTrOTOBKA K JIAOOPAaTOPHBIM paboTawm;

— MOJIrOTOBKA OTYETA 110 TAOOpaTOPHBIM paboTam;
- HOJrOTOBKA COOOIICHNUS;

— BBIIIOJIHEHME  33JaHUM,  NPEAyCMOTPEHHBIX
IUTAHOM TPaKTUYECKOro 3aHATUS (MpeACTaBICHBl B

YMK).

32

- MMOArOTOBKA K 3a4YCTy

A

IIpumepHbIe TEMbI 1JIAA COOOIIIEHUIT

buonornuecku akTUBHbBIE TENTHIBL.

@onauHT MOJUNENTUIOB U OEIKH-IIaepOHBI.
NMMyHOr100yJIMHBI U UX OMOJIOrUYeCKasi poiib.
SInoBUTHIE OETTKU U MENTHIBL.
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WARPUHCKUM
FOCYAAPCTBEHHbIN
NEAArOrUYECKUM

BEPCUTE

) DBOIOLNS CTPYKTYPHI M PYHKIUH (EPMEHTOB.

6 depMeHTHI MeTaboIM3Ma U AETOKCHKAIINNA KCEHOOMOTHKOB.

7. KoncrpyunpoBanue pu6o3umoB. Hykiieo3uMbl 1 MUHU3UMBI.

8 MuoxecTBeHHBIE (POPMBI (HEPMEHTOB.

9 [IporeonuTtnueckre GEepMEHTHI U UX PEryISTOPHbIE (DYHKIUU.
10. HNHruburopsl pepMeHTOB.

11. IToBpexnenus nepBudHoi cTpykrypsl JJHK 1 ux npuunHsL.
12. Merumuposanue JJHK.

13. Ocob6ennoctu perumkanuu JIHK y aykapuor.

14. Penapanusa JJHK.

15. IIpouieccHHr EpBUYHBIX TPAHCKPHUIITOB.

16. OOparHbIC TPAHCKPUIITA3Bl M X OMOJIOTHYECKast POIb.
17. 3arajku METOXOHPUATHHOTO OETKOBOTO CHHTE3A.

18. KotpaHncnsiironHble MoanpuKanuu O€IKoB.

19. VYTIeBOIbI B KJIETOUHOM y3HABAHHH.

20.  Perynsauus merabonu3ma yriieBoJOB B KIETKE.

21. Knunndeckue acmexTsl MeTaboIm3Ma yriieBo0B.

22. CtpykTypa ¥ QyHKIIMHU CIIOXKHBIX JTUITHIIOB.

23.  CuHTe3 BBICHIUX KUPHBIX KUCIIOT.

24.  Pa3zHooOpa3zue CTpyKTypbl OMOIIOTHYECKIX MEMOpaH.

25. Crpykrypa u pyHKIuU npoToHHOH ATda3kl.
26.  Crpykrypa u ¢pyHkuuu I'TD-cBsa3bIBaOMNX OCIKOB.

27. MexaHu3M JICHCTBUS TIENTHIHO-0SIIKOBBIX TOPMOHOB.
28.  OmnepoHHBI YPOBEHB PETrYISIIINA 0OMEHA BEIIECTB.
29.  BropuuHBIC TOCPEITHUKHU H UX POJIb B PETYIISIIIMA METa0OIH3MA.

IIpumepHbIii NepevyeHb JUTEPATYPHI AJI51 NOATOTOBKH COOOLIEH it
1. buonornyeckas xumus [DaeKTpoHHBIM pecypc| : yueOHuk / mom pen. A. JI. TaranoBuua. -
DJIeKTpoH.1aH. - MuHck :Beisiimas mkona, 2013. - 672 c. :uB. : ui. - 3ari. ¢ TUTYJ1.3KpaHa.
2. buoxumus [Tekct] : yae6.mocodue mns By3oB / U. K. [Ipockypuna. - Mocksa : Branoc-IIpecc, 2006. -
240 c.
3. buoxumus [DnekTpoHHBIH pecypc]| : ydeb.mocobue mis crynaeHToB By3oB / JI. T'. Iluxuyk, E. II.
3unkeBud, C. b. I'puauna. - Onexrpon.nan. - Kemeposo :KemTHUIIII, 2011. - 364 c. :uB. - 3ari. ¢ TUTYI.
JKpaHa.
4. O6mas 6noxumus u cnopt [Teker] : yueb.mocodue ans ByzoB / FO. A. Epmios. - Mocksa : MI'Y, 2010. -
367 c.
5. Ounmunmosud, F0.b. OcHoBsl Onoxumun [Tekcrt]. - Mocksa : Arap, - M. : ®nunra, CI16: Jlans, 1999.
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9. ®OHJ]I OHEHOYHBIX CPEACTB JJIsI IPOBEJEHUA TEKYIIET'O KOHTPOJISA
YCIHHEBAEMOCTH, TPOMEXYTOYHOU ATTECTALIMU 110 U'TOI'AM OCBOEHUA

JANCHUIIVIMHBI
PesynbTaT 00y4eHHs 0 JUCHHUILINHE Bua xonTpoJs u HanmenoBanue
arTrecTauuu OLICHOYHOI'0 CPEACTBA
3HAMb: Texkymuid KOHTPOJIb | - TECT;
- TEOPETHUYECKYI0O OCHOBY OMOJIOrMYeCKOW XUMHH B - KOHTpOJbHas padoTa;
npenenax TpeOoBaHUH deneparbHBIX - KOJUIOKBHYM
roCyJapCTBEHHBIX 00pa30BaTeNbHBIX CTaHAAPTOB U | IIpomeskyTouHas - BOIIPOCHI K 3a4€Ty
OCHOBHBIX 00111€00pa30BaTeNIbHBIX MPOrPaMM; aTrecTanus

- CTPYKTYpy M TyTH OOMEHa OCHOBHBIX KIIACCOB
OpPTaHWYECKUX COCTUHCHHM, TPEJCTaBICHHBIX B
MIPUPO/IC;

- TPUHIMUIBI U MEXaHW3MBI PETyJSIUH  OOMeHa
BEICCTB M SHEPTUHU B )KHBBIX CHCTEMAaX;

ymemn.

- IUIAHUPOBATH U OCYILECTBIATH YUEOHBIN TpoIlece B
COOTBETCTBUH C OCHOBHOH 00I11€00pa3oBaTenbHOMI
MPOrpaMMoit

61a0em.

- HAaBBIKAMH TJIAHUPOBAHUS U TIPOBEICHHS YICOHBIX
3aHATHI,

- obnajgaeT HaBBIKAMH KCIIEPUMEHTAIBHON paboThI
10 OMOXUMHUU C COOTBETCTBYIOIIUM OHMOJIOTUYECKUM
MaTepPHAJIOM.

10. IEPEYEHb OCHOBHOM M JOIIOJHUTEJbHON YUEFHOU JTUTEPATYPBI

10.1. OcHoBHan y4yeOHasi JuTEepaTypa
1. buonornyeckas xumus[Tekcr] : pek. YMO B kadectBe y4eO.mocobust st cTyaeHToB By30B / FO. b.
Oununnosud [u ap.| ; nox pen. H. Y. Kopanesckoii. - Mocksa : Akagemus, 2005. - 255 c.
2. Hmutpues, A. JI. buoxumus [Tekcr] : yue6. mocobue / A. . Imurpuen. - Mocksa : JlamkoB u K°,
2009. - 165 c.

3. Kunoppe . I'. buonoruueckas xumus [Tekct] : yueO. ams xum., 6uon u men. crei. By3oB / J1.I'. Knoppe.
- 3-e u3n., uctp. - M. :Beicm. mkomna, 2000. - 479 c.
4, [Tpockypuna, U. K. buoxumus [Tekcr] : yue6. mocobue mnsa cryneHToB By3oB / M. K. Ilpockypuna. -

Mocksa : Bnagoc-IIpecc, 2001. - 236 c.

S. @ununmosuy, FO.b. OcHoBsl 6uoxumuu [Tekcr]. - Mocksa :Arap, - M. : ®aunTa, CI16: JIans, 1999.

6. [Hampaes, A.B. buoxumus : yueGHoe mocobue / A.B. IllampaeB ; OpeHOyprckuii rocyaapcTBEHHbIN
yHuBepcuteT. - OpenOypr : OI'Y, 2014. - 186 c. : wi., cxem. - bubmauorp.: ¢ 167. ; To xe [DAEKTpOHHBIN
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=270262

10.2. lonosiHuTeIbHAS Y4eOHAsl JIUTEpaTypa
1. bapeimesa, E. Ilpaktuueckue ocHOBBI Omoxumuu : yueOHoe mocobue / E. bapwimesa, O. bapanoga,
T. T'amOypr ; MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit deneparuu, denepaibHoe rocy1apcTBEHHOE
OrO/DKeTHOE 00pa30BaTeIbHOE YUPEXKIACHHUE BBICIIETO MpodecCHOHATBHOrO oOpazoBaHusi «OpeHOYyprcKuit
rocynapcTBeHHbI yHUBepcuTeT». - OpenOypr : OI'Y, 2011. - 217 c. ; To xe [DaexTpoHHbIN pecypce]. - URL:
/lbiblioclub.ru/index.php?page=book&id=259197
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2. BapeimieBa, E. Teopernueckue ocHOBBI Omoxumuu : ydeOHoe mocobue / E. bapeimesa, O. bapaHosa,
T.TamOypr ; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepauuu, [ocymapcrBeHHOE
o0OpasoBarebHOe YUpEXKICHUE BBICIIETO  TPO(HECCHOHATBHOTO oOpa3zoBaHHs «OpeHOyprekuit
rocynapcTBeHHbIN yHUBepcuteT». - OpenOypr : OI'Y, 2011. - 360 c. ; To xe [DaexTponHbIN pecype]. - URL:
//biblioclub.ru/index.php?page=book&id=259198

3. buonornueckas xumus : yueonuk / A.Jl. Taranosuu, 3.1U. Onenkwnii, H.}O. Konesanosa, B.B. Jlenepuu ;
nox pena. A.JI. TaranoBuua. - MuHCK : Beimsiimas mkona, 2013. - 672 ¢. - ISBN 978-985-06-2321-8 ; To xe
[Dnexrponnsiii pecype]. - URL: //biblioclub.ru/index.php?page=book&id=235731

4, ITpockypuna M. K. buoxumus [Tekct] : momymeHo M-Bom oOpa3oBanus W Hayku Pd B kadecTBe
yue0.mocobust ans crynentoB By3oB / U. K. TIpockypuna. - Mocksa :Bnagoc-TIpecc, 2004. - 236 ¢. — 28 5k3.
S. buoxumus [DnekTpoHHBI pecypc] @ y4yeOHO-METOAMYECKOe TocoO0ue Jyisi  OpTraHHu3alluu

CaMOCTOSITENIbHOM Pa0OTHI CTYIEHTOB B COOTBETCTBHHM C TEXHOJOrHed wmonyiapbHoro oOyuenus / B. JL
®omunbix, E. B. Tapacenko, O. H. Jlenucosa. - Dnekrpon.gad. - Momkap-Omna : III'TY, 2014. - 144 c. :uB. -

(Barn. ¢ Turyn.okpana). - Hoctynm ¢ caiita ObC  VauBepcuterckas Oubnmuoreka ONLINE. -
/Ibiblioclub.ru/index.php?page=book&id=439171

6. I'pumenkosa, T.H. Hykneunossie kuciotsl : ydeOHoe mocobue / T.H. I'pumenkosa, T.B. UyiikoBa,
E.A. llepbakoBa ; KemepoBckuil rocynapcrBeHHblli yHuBepcuteT. - KemepoBo : Kemeposckuit

rocynapctBeHHbI yHuepeuret, 2009. - 90 c. - ISBN 978-5-8353-0903-0 ; To xe [DnekTpoHHBII pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=232492

7. Epmiog, 0. A. Obmas 6uoxumust u ciopt [Tekcr] : yue6. mocodue st By3oB / FO. A. Eprios. - MockBa
:MI'Y, 2010. - 367 c.

8. WBanos, B. I'. IIpaktukym no opranuuyeckoit xumuu [Tekct] : y4eO. mocobue i CTYyIE€HTOB BBICII.
yue0. 3aBeaenuii / B. I'. iBanos, O. H. I'esa, FO. I'. I'aBepoBa. - Mocksa : Akagemusi, 2002. - 288 c.

9. KanrokoB, B.H. benku. Jlunuger : yueOHoe mocodme / B.H. KanrokoB, A.Jl. CtpekamoBckas,
T.A. CaneeBa ;. - OpenOypr : OpeHOyprckuii rocyaapcTBeHHblld yHuBepcuter, 2012, - 122 ¢. : wi., Tabm. -
bubnuorp. B kH. ; To ke [Dnexrponnsii pecype]. - URL: //biblioclub.ru/index.php?page=book&id=258826

10. Kantokos, B.H. Butamuns! : yue6Hoe nmocooue / B.H. Kantokos, A.Jl. CtpekanoBckas, T.A. Caneena ;. -
OpenoOypr : OpeHOyprckuii TocyaapcTBeHHbId yHuBepcuTeT, 2012, - 108 c. : wi., Tabn. - bubmmorp. B kH. ; To
xe [DnexTponHslii pecype]. - URL: //biblioclub.ru/index.php?page=book&id=258836

11.  Kpaxwmanesa, T. [IumeBas xumus : yueOHoe nocooue / T. Kpaxmanesa, O. ManeeBa ; OpenOyprckuii
rocyapcTBeHHbI YHUBEpcUTeT. - OpenOypr : OI'Y, 2012. - 154 c. : un., Tabu. ; To ke [DneKkTpoHHBIH pecypc].
- URL: //biblioclub.ru/index.php?page=book&id=259224

12.  TlmakynoB, B.K. OcnHoBbl jauHamudeckoi Ouoxumuu : yueOHoe mocodue / B.K. [lmakyHos,
10.A. Huxomnaes. - M. : Jloroc, 2010. - 216 c. - (HoBas yauBepcuterckas omonuoreka). - ISBN 978-5-98704-
493-3 ; To e [Dnekrponnslii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=84985

13. Coxkomnos, P. C.Xumudeckas texaosnorus [Tekct] : yue6. mocobue mns cryneHToB By3oB : B 2 T. / P. C.
CokonoB. - MockBa : Bnagoc, 2000 - .T. 1 : Xumuueckoe MpoW3BOACTBO B aHTPOIIOINEHHOM JEATEIbHOCTH.
OcHOBHBIE BOIIPOCH XUMUYECKOW TeXHOMOruH. [Ipon3BOICTBO HEOPraHMYECKUX BEIIECTB. - 368 c.

14. CokonoBa, O.4. buoxumuyeckrne OCHOBBI OMOTOTMYECKHUX MporeccoB. JlabopaTopHBIM MPaKTUKYM :
yuebHoe mocobue / O.f. CokonoBa, E.B. bubapuesa, O.A. Haymenko ; OpeHOyprckuii rocyaapcTBEHHBII
yHuBepcuteT. - OpenOypr : OI'Y, 2015. - 97 c. - bubauorp. B kH. - ISBN 978-5-7410-1267-3 ; To xe
[Dnexrponnsiii pecype]. - URL: //biblioclub.ru/index.php?page=book&id=439079

15. Tuxonos, I'.Il. OcHoBbl Ouoxumun : yaednoe nmocobdue / I'.I1. Tuxonos, T.A. FOguna ; MunuctepcTBo
Tpancnoprta Poccuiickoit @enepanuu, MockoBckas rocyJapcTBEHHas akaJeMus BOIHOrO TpaHcmopra. - M. :
Anpraup : MI'ABT, 2014. - 184 c. : Tabm, wmn ; To xe [Daexkrponnsli pecypc]. - URL:
/lbiblioclub.ru/index.php?page=book&id=430055

16. V3nenckuii, A.b. buosneprernueckue mporueccsl : ydedHoe mocodue / A.b. V3genckuii ; FOxHbIit
denepanbHblii  yHUBepcuTeT, Dusmueckuii ¢axynprer KODY. - Pocros-v/[] : M3marensctBO HOXkHOTO
denepabHOrO yHUBepcuTeta, 2011. - 124 ¢. : wi., tadn. - ISBN 978-5-9275-0829-7 ; To xe [DaeKTpOHHBIN
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=241180
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17.  ®omwmua, M.B. ®@apmaneBTudeckas OMOXuUMHUsA. Y4eOHO-METOIMYECKOe mocodue : yuebHoe mocobue /
M.B. ®omuna, E.B. bubapuesa, O.f. CokomoBa ; MuHHCTepcTBO 00pa3oBaHHMsi M Hayku Poccuiickoit
®enepanuu. - Opendypr : OI'Y, 2015. - 109 c. : Tabn. - bubauorp.: c. 99. - ISBN 978-5-7410-1303-8 ; To xe
[Dnexrponnsiit pecype]. - URL: //biblioclub.ru/index.php?page=book&id=438993

11. HIEPEYEHb PECYPCOB
NH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOU CETU «MAHTEPHET», IEPEUEHDb
IMPOPECCHUOHAJIBHBIX BA3 JTAHHbIX

11.1. Pecypchbl HHOPMALMOHHO-KOMMYHUKAUMOHHOM ceTn MHTEpHeT

1. WuTepakTHBHBIE MOAEIH IO OHOXMMHHU[DJIEKTPOHHBIH pecypc]. — Pekum mocryma :http://school-
collection.iv-edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceeda3e5/130702/?&subject=31

2. KHuru mo xumum, mporpaMMbl 1 XUMHYECKUE BUIE0O0NBITH Ha Himikatus.ru [DnekTpoHHsIii pecypce]. —
Pexxum moctyma : http://www.himikatus.ru/

3. Mup xumum [IneKkTpoHHBIH pecypc]. — Pexxum nocryma : http://www.chem.km.ru/

4. [lepuonuueckass cucreMa XUMHUYECKHUX DJIEMEHTOB [ODJIEKTpOHHBIM pecypc|. — Pexum pocryna :
http://www.chem2000.ru/2/tabli.html

S. [Topran ¢yHmameHTanbHOro xXxummueckoro oopasoBaHus ChemNet. Xumuueckas uWH(pOpMalMOHHAs
ceth: Hayka, oOpa3oBaHue, TexHOIOrHU [ DIEKTPOHHBIH pecype]. — Pexxum nocryna :http://www.chem.msu.su
6. [Topran xummaeckoro oOpa3oBanus Poccuu. Poccuiickuii XuMHUUYecKWid >KypHaln [DIEeKTpOHHBIN
pecypc]. — Pexxum nocryma :http://www.chem.msu.su/

7. Xumnueckuit mopran ChemPort. ru. Jlureparypa mo xumuu. BumeoonsITel[ DIeKTpOHHBIH pecypc]. —
Pesxxum moctyma : http://www.chemport.ru

8. Xumuueckuii cepep HimHelp.ru: yueOGHBIE M cnpaBouHBIE Marepuanbl [DJIEKTPOHHBIN pecypc]. —
Pexum noctyna : http://www himhelp.ru

9. Xumus JUIsl BCeX: WUTIOCTPUPOBAHHBIE MaTepraibl 0 OOIIeH, OPraHUYECKON U HEOPraHMYECKONH XUMHHU
[Daexrponnslii pecypc]. — Pexxum gocryma :http://school-sector.relarn.ru/nsm

10.  DnextponHass OuOIMOTeKa 1O XUMHUU [DNEKTpOHHBIH pecypc]. — Pexum  pmocryma
http://rushim.ru/books/books.htm

11. DJIeKTpOHHBIC Y4eOHbIE Marepualbl Ha crpanule kadeapel xumuu caiita JIITIY [DaexTpoHHBIN

pecypc]. — Pexxum moctyna : https://mipt.ru/education/chair/chemistry/upload/646/praktikum-arpgsrlgywq.pdf

11.2. IIpodeccuonabHBIC 0A3bI JAHHBIX

1. Amnanutnueckas pedepaTruBHas 6a3a TaHHBIX KypHaJIbHBIX cTareil - B/l MAPC.

2. Hayunas snekrponnas 6ubiamoreka eLIBRARY.RUhttp://elibrary.ru — monnoTekcroBas, pedeparuBuas
0a3a JaHHBIX.

3. DnekTpoHHas Oubnmoreka muccepranuii Poccuiickoit rocynmapcrBennoit oubmuorexku (ObJ] PI'B) —
MOJIHOTEKCTOBAst 0a3a AUCCepPTAIUii.

4. Polpred.com O630p CMMU http://www.polpred.com — ITonHoTekcTOBasI, MHOrOOTpacieBasi 6a3a JaHHBIX
(BID)

12. METOANYECKUE YKA3ZAHUA J1JI OBYYAIOIIIUXCH
1O OCBOEHMIO JUCHUIIJINHBI

JleKMOHHBIE 3aHATHS JOJDKHBI OBITh HANpaBIICHbl HA O3HAKOMIIGHHE CTYJICHTOB C COBPEMEHHBIM
COCTOSIHMEM OMOXUMHH U €€ 3HAYCHUEM ISl U3YUICHUS IPYTUX TUCIIUILINH.

Ha nabopaTopHbIX 3aHATHSX HEOOXOAMMO MPOBEPATH HABBIKM PaOOTHI C XUMHUYECKUM O0OPYIOBaHUEM H
peakTUBaMH, KOTOphle Oa3upylOTCs Ha TEOPEeTHUECKHX 3HaHMsX. JlaGopaTopHblie pabOThl BBITOIHSIIOTCS


https://biblioclub.ru/index.php?page=book&id=438993
http://school-collection.iv-edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceeda3e5/130702/?&subject=31
http://school-collection.iv-edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceeda3e5/130702/?&subject=31
http://www.chem.msu.su/
http://school-sector.relarn.ru/nsm
http://arbicon.ru/services/mars_analitic.html
http://elibrary.ru/defaultx.asp?
http://elibrary.ru/defaultx.asp?

WARPUHCKUM
FOCYAAPCTBEHHbIN
NEAArOrUYECKUM

BEPCUTE

®denepanbHOE TOCYIapCTBEHHOE OIOPKETHOE
00pa30BaTeIbHOE YUPEKACHHIE BBICIIETO 00pa30BaHUS
«IlangpuHCKU# TOCYyaapCTBEHHBII
MeIarOrnIeCKUi yHUBEPCHTET»

PaGouas
JUCLUILINHEL

TporpaMmma

CTyIEHTaMH B Iape IOcJe MOAPOOHOr0 MHCTPYKTaXka IO BOIpOcaM TEXHUKU Oe3omacHocTu. JlaboparopHbie

paboThI

11eJIeCO00pa3HO  BBIMOIHATH

«KallCJIbHbIM»)

METOJIOM,

CIIOCOOCTBYIOUIMM TMPHUBUTUIO  CTYIEHTaM

AKKypaTHOCTH M TOYHOCTH, COKpAIllCHUI0 BpPEMEHU Ha IPOBEICHUE OJKCIIEPUMEHTa, YMEHBILICHHIO pPacxoja
PCAKTUBOB U BO3MOKHOCTEH BO3ZHHKHOBEHHUS HECUACTHRIX CJIy4JacB.
Ha 3auere pa3pemraercs monbs3oBatbes Tabmunei [[.1. MenaeneeBa, cripaBOYHUKAMH.

13. MIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJOT Wi, UCTIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30BATEJIbHOI'O NTPOLHECCA 11O JUMCIUIIJIMHE, IEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHUA U TH®OPMALIMOHHBIX CITPABOYHbBIX CUCTEM

Nudopmanuonnsie | Ilporpammuoe odecnedenune HNudpopmManoHHbIe CIPABOYHbIE CHCTEMBI
TeXHOJIOTHH
Texnonoruu MS Office 2007
BHU3yaIU3aluu nporpamMa aisi pabotsl ¢ pdf
MynbsTHMena- daitnamu
TEXHOJIOTHI AdobeAcrobatProfessional
mporpamMmma Uil CO3JaHMs
clang-moy
MicrosoftPowerPoint
TexHonoruu coopa, nporpamMa aisi pabotsl ¢ pdf | Mudopmanmonnsie banku Cucremsl
XpaHEHUs, (baiinamu Koncynprantllnroc —  copaBOYHO-IpaBOBast
CHCTeMaTH3aL1H AdobeAcrobatProfessional cucrema. http://www.consultant.ru/
uHpOpMaLUU apxuBatop WinRAR VYHuBepcuterckass HH(OpMAIMOHHAs CHCTEMa

POCCHUA (Yuc POCCHA)
http://uisrussia.msu.ru/ — TeMaThdecKast
ANEeKTpOHHAs OuOnuoTexka W 0a3za NaHHBIX IS
WCCIICIOBaHUN W Y4YEeOHBIX KYpPCOB B 00JIacTH
r'yMaHUTApHBIX HayK.

ONeKTpoHHBIN crpaBoyHUK “UHPopmuo” s
BBICIIIUX y4eOHBIX 3aBeJICHU M
http://www.informio.ru/

YHHUBEPCAIbHBIN CTIPaBOYHHUK-IHIIUKIIONE NS
sci.aha.ru
OHJIaWH-3HIMKJIoNIeus encyclopedia.ru
YHUBEpPCAIbHBIA  ClOBapb (IO OTpaCisIM)
slovar.plib.ru
BCD bse.sci-lib.com
MH(POPMALMOHHO-TIpaBOBasi  cuctrema  [apaHT
http://ivo.garant.ru/#/startpage:0
Texnonoruu noucka | Opaysep MozillaFirefox WHupopmanimoHHbIe banku Cucremsl
uHpOpMaLUU opayzep Chrome Koncynprantllmoc —  crmpaBo4HO-TIpaBoBast

cucrema. http://www.consultant.ru/
YHuBepcurerckas uWHOOpPMAIMOHHAS CHCTEMaA
POCCHUS (Yuc POCCHA)
http://uisrussia.msu.ru/ — TeMaThyecKast
AJICKTPOHHAss OMOMMOTeKa M 0a3a JaHHBIX JUISA
UCCIICIOBaHUNA W y4eOHBIX KYpCOB B OOJIACTH
T'yMaHUTAPHBIX HAYK.
DJIEKTPOHHBIM CPAaBOYHUK

“Undopmuo” nmus



http://www.consultant.ru/
http://www.informio.ru/
http://www.consultant.ru/

®denepanbHOE TOCYIapCTBEHHOE OIOPKETHOE
00pa30BaTeIbHOE YUPEKACHHIE BBICIIETO 00pa30BaHUS
«IlangpuHCKU# TOCYyaapCTBEHHBII
MeIarOrnIeCKUi yHUBEPCHTET»

PaGouas
JUCLUILINHEL

TporpaMmma

BBICIIINX y4eOHBIX 3aBeICHUN

http://www.informio.ru/

VHUBEPCATHHBIN CHPaBOYHUK-IHIIUKIIOCTUS
sci.aha.ru

OHNaltH-3HIMKIONenus encyclopedia.ru
YHUBEpPCAIbHBIA  ClOBapb (110 OTpacisiMm)
slovar.plib.ru

BCD bse.sci-lib.com
nH(pOpPMaLMOHHO-TIpaBoBas cuctema ["apant
http://ivo.garant.ru/#/startpage:0

Texunonoruu
00paboTKH
uH(popMauu
pa3IMYHBIX BUJIOB

MS Office 2007

nporpammMa st pabotsl ¢ pdf
(datinamu
AdobeAcrobatProfessional
nporpamMmma  Juidl  CO3JaHUs
clana-moy

MicrosoftPowerPoint

KoMMyHuKanmoHusie
TEXHOJIOTHH

Opaysep MozillaFirefox
opaysep Chrome

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

Jlis peanu3anuu AMCIUILTMHBI 000py10BaHa

- y4deOHasi ayquTOpWs JUIsl TPOBEJCHHUS 3aHSATHI CEMHHAPCKOTO THUIA, OCHANICHHAs MOCaJOYHBIMU
MeCTaMH I10 YHMCITY CTYAEHTOB (28), pabounM MecTOM IpenojaBaTessl, B HAIMYUU MOJBOJKA XOJIIOIHONW BOABI U
KaHAJIM3alluM, MPUHYIUTEIbHAs BEHTWIALHWS, BBITSHKHOM mmKad, mKadsl I XpaHEHUS 00O0pyHOBaHUS,
MaTepHajIoB, TEKYIIETO 3armaca XAMHUIECKOH ITOCY/Ibl, PEaKTHBOB ISl IPOBEICHUS JIAOOPaTOPHOT O MPAKTUKYMa,
nepuoauueckas tabnmuua .M. MenaeneeBa, mkadbl A1 XpaHEHUS PEAKTUBOB U MaTepHaliOB, XMMHUYECKHE
PEaKTUBBI, 1TOCy1a, TPUOOPHI TS TTOIYYEHUS M XpaHeHus Ta3oB (anmaparsl Kunma); mepHast mocyzna (6ropeTkw,
MUTETKH, MEPHBIC KOJIOBI, IHJIUHAPHI, MEPHBIE MPOOHPKH), XUMHUECKUE TPOOUPKU; IMTATUBH XUMHUECKHE,
32)KMMBI, MPOOUPKHU ISl CXKUTaHWs, BOJASHBIC OaHM, SKCUKATOPBI, KPUCTAUIM3ATOPhI, (apdopoBasi mocyiaa
(TMrHM, YAk, CTYNKW, TMECTUKH CYIIMIBHBIA Ikad, HAaOOp TEXHUYECKUX BECOB M JIp., 00OOpYIOBaHUE
COTJIACHO TIEPEYHIO OIBITOB ISl MPAKTUIECKUX PadOT W UMEIoIIeMycsl Ha Kadeape CIUCKY pacxo/ia peakKTHBOB
u Marepuanos; HOyTOyk Dell, kommbsrotep, MmynbTumeuiineiii mpoekrop Mitsubishi, sxpas.



http://www.informio.ru/

