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Pabouas  mporpamMma  y4eOHOM  AMCUMIUIMHBI  SBISETCH  4acThIO  OCHOBHOH
npodeccHoHANBHOM 00pa30BaTeNbHOM MPOrpaMMBbl TS MOArOTOBKM 6akanaBpoB 110 HAlPaBICHHIO
noarotosku 44.03.05 Tlenaroruyeckoe obpazoBanue (¢ ABYMS NpPOQHIAMH TMOArOTOBKHM) H
npopumo Xumus. buonorus ouHoi u 3a04Hoi Gopm 0OyueHus.

PaGouas nporpamma yueGHON JMCIHMIUTHHEBI pazpabotana B cootBercTBuH ¢ ®I'OC BO -
HakanaBpuar 1Mo HampaeneHuio noarotoBkd 44.03.05 Ileparormyeckoe obpa3oBaHHe (C ABYMS
npoGHJIsMH TNOATOTOBKH), YTBEPAKJECHHBIM TNpHKa3oM MuHucTepcTBa 00pa3oBaHHs M HayKH
Poccuiickoit ®@enepauun ot 22 deppans 2018 r. Ne 125 (¢ U3MCHEHHAMH M JONOJHEHHAMH) H
[TpodeccHoHabHBIM CTaHAAPTOM, yTBepKAeHHbIM IIpHKkazoM MuHHCTEPCTBA Tpy/1a H COLHAIBHOM
samTel  Poccumitckoit  ®enepamu  «O6  yTBepkKAEHHH NpOo(ecCHOHATBbHOrO —CcTaHaapTa»
ot 18 oktabps 2013 r. Ne 5441 (¢ u3MEHEHUSIMH U JIONOJIHEHUAMH ).

COCTABHUTEIJIb:

crapimii npenoaasatens kadeapsl xumun 1 6uoxumun ®I'BOY BO JII'TTY » Cykau Ceetiiana
MuxaitnoBna
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Onobpena Ha 3acefiaHuy y4eOHO-METOAMYECKOH KOMHCCHH (aKyIbTeTa eCTECTBEHHBIX HAYK
[TpoTokon ot « 74 » gexaa /f/’ 2043r.Ne_&

Ipeacenarens yqe6ﬁ/o-mmnnqecxoﬁ KOMHCCHH il

(baKybTeTa eCTECTBEHHBIX HAYK ’»’f“// C.H. Hecropenxo

COTJIACOBAHO: /7
3aBeaylolMi y4eOHO-METOHYECKUM OTIEIOM v / B.B. CaBenkos




1. Heau u 3axa4u y4eOHOW TUCIUTIIAHBI

[lenmn w3ydeHWs IUCHMIUIMHBI — HW3YYECHUE XUMHUYECKOTO COCTaBa >KHUBBIX
OpPraHU3MOB ¥ XMUMHUYECKHX MPOIIECCOB, KOTOPBIC MMPOUCXOIIT B KUBBIX OpraHU3Max
U JIeKAaT B OCHOBE WX JKH3HEHeATeIbHOCTH. Kypc OuoXxwmum mpeacTaBicH
paszenamMu: CcTaTHUdeckass OWoxuMus (M3ydaeTcss XHWMHYECKHH COCTaB IKUBBIX
OpraHU3MOB), AMHAMUYECKasi Onoxumus (M3ydaercsi OOMEH BEIIECTB U CBSI3aHHBIN C
HUM 0OMeH 3Hepruu). M3ydeHne XHMHUYECKHMX OCHOB OHMOJOTHYECKHX IPOIIECCOB
HeoOxonumoe g (OPMHUPOBAHUS YETKOTO MATEPUATMCTHUECKOTO TMOHUMAHMUS
KU3HEHHBIX  TPOIECCOB M  MOCIEAYIOIIEr0  U3y4eHHs  Mpo¢eCcCUOHATBHO
OPUEHTUPOBAHHBIX AUCIHUIUIMH. XUMUYECKHE OCHOBBI OHMOJIOTHYECKUX IPOIIECCOB
3aKJIa/IbIBAIOT TEOPETUYECKUM (PyHAAMEHT Il PAacKpbITUA CaMOM MIIyOOKOid
CYLTHOCTH OMOJOTUYECKUX SIBJICHUN U TIPOIIECCOB KUZHEEATEILHOCTH.

3amaun: ¢GoOpMHpOBaHUE Yy CTYACHTAa TBOPYECKUX HABBIKOB U CPEJCTB
WCIIOJIB30BaHUs METOJIOB OMOXMMHMHM TIpU Tocienyrwomeil ydede u Oynyuien
poeCcCHOHATEHOM NESITEIIBHOCTH; N3YUEeHNUE OCHOBHBIX XUMHUCCKHUX MPEBPAITICHHH,
JeKalMX B OCHOBE JKHU3HENEATENBHOCTH, C Yy4YacTHeM OHOKaTaIn3aTOpOB
(bepMeHTOB), OCYIIECTBIISIIOMIUX OBICTPO, CHEIMU(UUYHO U OPraHU30BaHHO BO
BPEMEHHU M TTPOCTPAHCTBE 3TH XMMHYECKHUE MTPEBPAICHUS; O3HAKOMJICHHE C JIOTHKOM
MIPOUCXOMSIINX B KUBBIX KJIETKaX IMPOIECCOB, UX PETYJSAIHEH W POJIbI0 OCIIKOB H
HYKJICMHOBBIX KUCIIOT B HUX.

2. Mecto nucuuniannbl B cTpykrype OIIOII

VYyebnast nucuuriinHa «XUMUYECKHE OCHOBBI OMOJOTUYECKHUX IPOIECCOB)
BXOJAUT B 4YacTh, (POPMHUPYEMYIO YyYaCTHUKAMU OOpa30BaTENbHBIX OTHOIICHUI
(b1.B.10), tucuMIIMH NOATOTOBKH CTYJICHTOB.

HeoOxoaumMbIMU yCIIOBUSIMU JIJISI OCBOCHUSI YUEOHOU NUCIUTLIUHBI SIBJSIFOTCS
3HAHUS OCHOBHBIX XHMHUYECKUX MOHSATHM M 3aKOHOB, MEPUOAUYECKON CHUCTEMBI
AJIEMEHTOB, XUMUYECKUX CBOMCTB COCIMHEHHM SJIEMEHTOB TJABHBIX M MOOOYHBIX
MOATrPYII; 3aKOHOMEPHOCTH ITPOTEKAHUS PEAKIMN HEOPTaHUYECKUX U OPraHUYECKUX
COCIMHCHUI;, YyMEHUS IUIAHUPOBATh OJKCIIEPUMEHTA, TMOAOWpPATh PEAKTUBBI M
o0opyoBaHuE, pallMOHAIBLHO HCIOJIB30BaTh BPEMsl, CPEACTBA, METO/Ibl U MPUEMBI B
MPOIIECCe BBIMOJHEHUS PaOOThI; HABBIKM COACPKAHUSI pabovyero Mecta B YHCTOTE U
MOPSIAKE, BBIMOJHEHUS XUMHUYECKUX OIEpaluii, COOI0eHUs TpaBuil 0€30MacHOCTH
TPyJa, YyCTAHOBJIEHUS] IPUYUHHO-CIICICTBEHHBIX CBS3EH.

ConepxaHve  JUCHUIUIMHBI  SIBIIIETCS  JIOTUYECKUM  MPOAOJIKEHHUEM
COJIepKaHMsl JUCHMUIUIMHBI «OpraHudyeckass XUMHUS» M CIY>KUT OCHOBOM JJid
JAIIbHEUIIETO OCBOEHUSI JUCHUILUIMH «DU3HOJIOTHS YeJIOBEKA H  KUBOTHBIX»
«@apMmarieBTHUECKasT XUMUD», « bHOOpraHnYecKass XUMHUS.



3. Hepequb INIAHUPYEMBIX PE3YyJIbTAaTOB oﬁyquml no JAuCHUIlJINHE
(MOIly.TIIO), COOTHECECHHBIX ¢ HHAUKATOPAMHU TOCTHKCHUHA KOMHeTeHHHﬁ

Pe3y.]'leaT]>I Oﬁy‘leHHﬂ mo

Ko mo ®I'OC BO NuaukaTop 10CTHKEHUS
AUCHMILIHHE
O6menpodeccrnoHaabHbIE
3HaerT: coJiepXkKaHue,
TEOPETUYECKUE U MPAKTUYECKUE
OCHOBBI XUMUYECKUX

OIIK-8. Cniocoben
OCYILIECTBIISATh
MEJIarOTM4YECKYI0 IS TEIbHOCTD
Ha OCHOBE CIIeIIMAIbHBIX
Hay4YHBIX 3HAHUUN

OIIK-8.1. Ilpumensier
METO/Ibl aHAIN3a
IIEJarOru4eCcKOi CUTYallHH,
poQeCCHOHAIBHON
pedexcun Ha OCHOBE
CIEUAJIBHBIX HAy4YHBIX
3HAHUU.

OIIK-8.2. Ilpoektupyer u
OCYIIECTBIISICT y4eOHO-
BOCIIUTATEIbHBIN TIpOLIECC C
Onopoi Ha 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEN
BO3PACTHOTO pa3BUTHS
KOTHUTUBHOW M JIMYHOCTHOM
cdep oOyyJarouxcs,
HAy4YHO-00OCHOBAHHBIX
3aKOHOMEPHOCTEN
OpraHu3aIu
00pa3zoBaTenbHOTO
mpoiiecca.

JTCIUTIIINH; CPEJICTBA U METO/IbI
00y4eHUsI; METOJIbl KOHTPOJI,
OLICHKH i JHArHOCTUKU
pe3yabTaTOB OOy4YEHUS] XUMUU;
0COOEHHOCTHU

npodeccHoHaIbHON
NEeSITETPHOCTH B OOpa30BaHUU;
TpeOoBaHUS K
npodeccHoHaIbHON

KOMIIETEHTHOCTH B cdepe
o0pa3oBaHus; IMyTH U CpPEACTBA
€€ M3Y4CHUS U Pa3BUTHSL.

VYmeer:  oTOuparh  y4eOHBIH

Mmarepua, KOHCTPYHPOBAaTh
coJepKaHue ypoka B
COOTBETCTBUU 3aJaHHBIMH
HEJSIMU u 3aauaMu
XUMHUYECKOTO o0pa3oBaHus,

UCIONb30BaTh  pa3HOOOpa3HbIE
METOJIbl,  (OpPMBI,  CpeACTBa

JIMarHOCTHKH, MOHUTOPUHTA,
KOHTPOJISl, U3MEPEHUS U OLICHKU
y4eOHBIX JIOCTUKEHUI
yYaIrmxcs; pemaTh

npodeccuoHaNbHBIE 3a7aud  C
Y4eTOM Pa3INYHbIX KOHTEKCTOB;
MPOSKTHPOBATh TYTH CBOETO
poheCCHOHAITBHOTO Pa3BUTHSL.
Braneer naBbikamu: or6opa
y4ebHOro Marepuana u
OCHOBAaMH YTIPaBIICHUS
nporeccoM 00yueHHsl; TEXHUKON
¥ METOJIMKOM MTPOBEACHNUS YPOKa
U JIGMOHCTpAIlU XUMHUYECKOTO
IKCTIEPUMEHTA C YIETOM
0€30I1aCHOCTH €ro NMPOBEJCHHUS.

[1K-4. Cnocoben
yCTaHaBIINBATh
coJiepKaTeNbHbIE,
METO/I0JIOTUYECKHE U
MHUPOBO33PEHYECKHE CBI3U
peIMeTHOM 00macTH (B
COOTBETCTBUU C TpoduiieM n
ypoBHEM 00yUYEeHHs) CO
CMEKHBIMU HayYHBIMU

IIK-4.1. YcranaBnmBaeT u
aHAJTM3UPYET METOJI0JIOTO-
MHPOBO33PEHUECKHIE
MIPUHIIUIIBI |
MEXIUCIUTUIMHAPHBIE CBSI3U
COBPEMEHHOM OMOJIOTHH CO
CMEXHBIMHU HayYHBIMHU
00J1aCTSIMH, TTO3BOJISIOITUMHU

3HaeT: coJepKaTeIbHbIE,
METO/I0JIOTUYECKUE U
MHPOBO33PEHUYECKHE ACTICKTHI
XUMHYECKUX ¥ OMOIOTUYECKUX
HayK.

Ymeer: ycTaHaBIMBATh U
aHaAJIM3UPOBATh
MEXIUCIUIIIIMHAPHBIE CBSI3U B
00J1aCTH XUMUHU U CMEXKHBIX




obnactamMu

BBIUTH HA TPUHIIUITHATBHO
HOBBII UHTETPATUBHBIN
YPOBEHb O3HAHUS
MEXaHU3MOB
GYHKIIMOHUPOBAHUS
OTJICTIbHBIX OMOJIOTUYECKUX
CHUCTEM U LIEJIOr0 OPraHu3Ma.
ITK-4.2. O60CHOBBIBAET POJIb
ABOJIIOIMOHHOM UJIEU B
OMOJIOTUYECKOM
MHUPOBO33PEHUH; BIIAJICET
COBPEMEHHBIMH
MIPEICTABICHUSIMU O
3aKOHOMEPHOCTSIX Pa3BUTHUSA
OpraHUYeCcKOro MUpa.
I1K-4.3. CootHOCHUT
COOCTBEHHBIE [IEHHOCTHBIE
MHPOBO33PEHUYECKO-
METO0JIOTUYECKHE OCHOBBI
COBPEMEHHOI OMOJIOTHH C
€CTECTBEHHOHAY4YHOU
KapTUHOHN MUpa U
ONpeiesieT COOTHOIIEHHE
CyOBEKTUBHOTO U
00BEKTUBHOTO B O0IIEH
KOHIICTIIINH Pa3BUTHS,
OCMBICITUBAET 1IEJIOCTHOE
MOHUMaHNE MaTEPHATBHOTO
MHpa U Ha €T0 OCHOBE
00BSCHSIET MPOUCXOXKICHUE
JKU3HH, a TAKKE CIIOKHbBIE
MPOILIECCHI, TPOTEKAIOLIUE B
pHUpojie, OOIIECTBE U CAMOM
YeJIOBEKE.

I1K-4.4. ®opmupyer
MEXIUCITUTITMHAPHBIC CBA3U
B 00J1acTH OMOJIOTHH U
XUMUHU Ha OCHOBE
MHTErpali Hay4yHO-
HCCIIEIOBATENIbCKON U
METONYECKOMN
JIeATETbHOCTH.

I1K-4.5. Ilounmaer
COBPEMEHHYIO0 XUMHYECKYIO
KapTUHY MHUpA,

HayK Ha OCHOBE
HCCJIEI0BATEIBCKON U
METOA0JIOTUYECKON
JESATEIIBHOCTH.

Bitaneer HaBbIKamu:
MHTEPIIPETALMA COBPEMEHHON
XUMUYECKON KapTUHBI MUDPA,
IIO3BOJIAIOIIEH PAaCCMaTpUBATh
BCE XUMUYECKHE IPOLECCHI B UX
€IMHCTBE U B3aUMOCBSI3H;
COOTHOCUTH XMMHUYECKYIO
KapTUHY MUpa ¢
€CTECTBEHHOHAY4YHOU KapTUHON
MHDA B LIEJIOM.




II03BOJIAIOIY O
paccMaTpuBaTh BCE
IIOJIyYEHHBIE PE3YJIbTaThl B
UX €JUHCTBE U B3aUMOCBS3U
U COOTHOCHUT HX C
€CTECTBEHHOHAYYHOU
KapTUHOM MHUpa B LIEIIOM.

4. CTpyKTYypa M coepkaHue y4eOHO! TUCHUILIHHBI
4.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HO padoThl

O0BLeM 4acoB / 3a4eTHBIX eIMHUIL

Buj y4yeOHoii padoThI OuHo-3a0uHas popma /

Ounas ¢popma 3aouHas popma

OO0mast Tpy10eMKOCTh M CUMILINHBI 216 144

(6 3a4. en) (6 3a4. en)
Oo0s3aTesqibHAsi  ayAWTOpPHasi  HArpys3ka 72 32
(BCero 4acoB), B TOM YHcCJIe:
Jleknuu 12/12 6/12

CGMI/IHapCKI/I 3aHATUA - -

ITpakTHyeCcKue 3aHATUS

JlaGopaTopHbie pabOThI 12/36 6/8

KypcoBast pabota / KypcoBOH IPOESKT - -

Hpyrue ¢dopMbl opraHuszanud  y4eOHOro - -

npoiiecca (KOHTpOJBHBIE paboTHI,

WHIVBUAYATbHBIE 3aHATUS, KOHCYJIbTAIUU

W p.)

CamocrositenbHass ~ padoTra  CTyJeHTa 44/60 81/85

(Bcero 4yacon)

®dopma arrecTanuu Ox3ameH (7cemectp) / Ok3ameH (B cemectp) /

sK3aMeH (8 cemecTp) sk3ameH (C cemect)p)

4.2. Conep:kanue pa3iejioB y4eOHOW AMCIUIIIMHBI

Pa3znen 1. Ctatuueckasi OMOXuMMUA

Tema 1. buoxumMus kaxk Hayka.

buoxumMus — Hayka 0 Kau€CTBEHHOM COCTaB€, KOJMYECTBEHHOM COJICPKAHUU U
MIPEBPAIICHUSIX B MPOIIECCE KUHEACATEIPHOCTA COSAMHEHHM, 00pa3yrONINX KUBYIO
Marepuro. Mcropus pa3BuTHS OHOXMMHUH. 3HAUYCHHE OHMOXMMHUHU JIJII Pa3BUTHS
OMOJIOTHMH, MEIUIIMHBI, CEJIIBCKOI0 XO3SHCTBa, NPOMBIIIJIEHHOCTH IepepaboTKu
PaCTUTEILHOTO u JKUBOTHOTO CBIPbS, XUMHYECKOT'O MPOU3BOJCTBA,
IIPOMBIIIJICHHOCTH MHUKPOOHOJIOTHYeCcKOTro cuHTe3a. Crarudeckas, JUHAMHAYECKas |
byHKIIMOHATBHAS OMOXUMHUSL.

Tema 2 . XuMHUYeCKHH COCTAB OPraHU3MOB.

[TOCTOSIHHO U MHOT/IA BCTPEUYAIOIIMECS JIEMEHTHI B COCTABE KMBOW MATEpPUH.
[ToHsiTHE O MaKpO-, MUKPO- U yJIBTPAMUKPOIIEMEHTAX. XaPAKTEPUCTUKA OCHOBHBIX
KJIACCOB XUMHUYECKUX COCMHEHUMN, BXOISIINX B COCTAB KHUBOUW MaTEpUH.

Tema 3. AMHMHOKHCJIOTHBIN cocTaB 0eJIKOB.

DJIeMEHTapHBIM COCTaB OEIKOB. AMHUHOKHCIOTHI — CTPYKTYpPHBIC €IWHUIIBI




oenka. CtpoeHue U cBOilcTBa aMHMHOKHUCHOT. VX knaccudukaius. Anudaruyeckue,
apOMaTUYECKHE W TE€TEPOLMKINYECKME AMHUHOKHUCIOTHI. VIMMHOKMCIOTAa — IMPOJIMH.
[loHATHE O 3aMEHUMBIX U HE3aMEHUMBIX aMUHOKHUCIIOTAX.

Tema 4. CTpykTypa 0€J1K0BOIi MOJIEKY.JIbI.

Crioco0Ob!I CBS3M aMHUHOKUCIIOT B MOJIEKYJIaX O€KOB (MENTHAHAsA, BOAOPOIHAS,
nucynbbuaHast, HoHHas, TuapodoOHast). YPOBHU OpraHU3alluu CTPYKTYpPbl OETKOBOIM
monekynbl. [Ipumepsl GenkoB, 00JIafaOMUX YETBEPTUUHON CTPYKTYpOM (HMHCYIIHH,
reMOTJIOONH, KaTajiasa).

Tema 5. Pu3nko-xuMH4ecKHe CBOMCTBA 0€JIKOB.

Ou3nKo-XxUMUYECKUe CBOMCTBA OeikoB. AMdorepHocTh. M303nekTpruyeckas
touka. Kosmougnele — cBoiicTBa  O€NKOBBIX  pacTBopoB.  HartuBHbie
JeHaTypupoBaHHble Oenku. Bbiaenenue m ouncrka OenkoB. MONEKYJSpHBIA BecC
OenKkoB M ero omnpeneneHue. buonornyeckoe 3HaueHue OenkoB. CTpyKTypHas,
MEXaHOXUMHYECKas, KATAUIMTHYECKAs,, TPAHCIOPTHAs,, TOPMOHAJIbHAsA, 3alUTHAs U
sHeprernyeckas (yHkuuum  OenkoB.  Knaccudukamuss  OEIKOBBIX — BEIIECTB.
XapakTepucTUKa OCHOBHBIX IPYII OEJIKOB.

Tema 6. Cnoxubie 0eaku — nporenabl. HykienHOBbIE KHCIO0THI.

Knaccudukanusa nporenoB. benkoBblii KOMIOHEHT U IPOCTETUYECKAS Tpymna
B nporenaax. MoHoHykneotuasl. [lyprHOBBIE W TMPUMHUIMHOBBIE OCHOBAHHSL:
aJeHUH, TyaHWH, UUTO3WMH, YypalWJl W TUMHH. PUOOHYKIEOTHUIB H
ne30KcupuOoHyKIIeoTH 1bl. HyKiienHOBBIE KMCIOTHI. J[Ba THUIIa HYKJIEMHOBBIX KUCIIOT.
Brinenenue HyKJIEMHOBBIX KHUCJIOT. XUMHUYECKHM COCTAaB HYKJIEHMHOBBIX KHUCIOT.
MoJieKyJIIpHBI BEC HYKJIEHMHOBBIX KHUCIOT. CTpO€HHE HYKIEHMHOBBIX KHCIIOT.
OYHKINY HYKJIEUHOBBIX KUCIIOT B OPraHU3ME.

Tema 7. Crpoenne ¢epmentoB. CpBoiicTBa (epMEHTOB  Kak
OMO0JIOrHYeCKHX KaTaJIu3aToOpPoB.

Kpartkass uctopus pa3BuTus ydeHuss o ¢epMeHTax. MeTonbl BbLACIECHUS U
ouncTtkn (QepmeHToB. benkoBas mnpupona QepMeHTOB, €€ J0Ka3aTeNbCTBA.
MoHomepHble W MyJbTUMEpHble  (gepmeHThl.  CBOHCTBa  (PEPMEHTOB:
TEPMOJIAOMIBHOCTh, 3aBUCMMOCTh AKTHMBHOCTHM OT 3HaueHus pH  cpensbl.
Cnemuduunocts (depmeHToB, €€ BuAbL. CXOACTBO U pasziuuue B JICHCTBUU
(hepMEHTOB 1 HEOCJIKOBBIX KaTalu3aTOPOB.

Tema 8. Mexanusm aeiicreust pepmentToB. Kitaccupukanust gpepmeHToB.

Mexanusm aeicTBust (EepMEHTOB. AKTHUBHBIM U AJUIOCTEPUYECCKUN IICHTPHI
dbepmenToB. Homenknarypa u kinaccudukarus epMeHTOB.

Tema 9.Xumus yrieBoaos.

OOmast xapakTepuCTUKa YTJIEBOJOB M UX Kiaccupukauus. MoHOcaxapHbl.
Homenknatypa. CTpyKTypHas U ontudeckasi uzomepus. Taytomepusi. MyTtaporanus
MOHOcaxapuaoB. PU3NUECKHE U XMMHUYECKUE CBOMCTBA. Peakiuy mo pa3nuyHbIM
GyHKUIMOHATIBHBIM TpynnaM. BaxuHeime npeacraButenu: pubdosa, Ae30KCUpuo03a,
III0K03a, (pykTo3a, ramakrto3a. [ucaxapumel. Caxapo3a, MalbTo3a, JIAaKTO3a.
Crpoenue u xumuueckue cpoiictBa. [lomucaxapuasl. Knaccudukarus. Baxuenmue
NPEACTABUTENN: Kpaxmal, IJIMKOT€H, LeJUIio3a. buonornyeckoe 3HavYeHUE
MOJIMCaXapUJIOB.



Tema 10. Xumus JUIIHI0B.

[Tpocteie munuasl. Knaccuduxamus. [munepunsl (HeHMTpanbHBIE >KUPBI), UX
cTpykrypa. IIpocTeie M cMemaHHble TpUIIHMLEpUbl. TBEpABIE KUPBI M Macia.
OmbuieHune rimuepuaoB. CTepuapl, COCTaB M CTpoeHHE. XojecTepuH. KemyHbie
kucnotel.  Crepouansie  ropmonbl. Cnoxknble junuasl.  Krmaccuduxarms.
®ochomunuasl. Jleuntun. CTpoeHne u OHOJIOTHYECKOE 3HAYCHHE.

Tema 11. Buramunbl.

Buramunsi KaK BEIECTBA, HEO0OXO0IUMBbIE JUTSI HOpMaJIbHOM
KU3ZHENIEATEIbHOCTH JI000ro opranusma. Mctopus OTKpbITHUS BUTaMUHOB. Poib
BUTAMHHOB B MUTAaHUU YEJIOBEKAa M KUBOTHBIX. ABUTAMUHO3bI, TUITOBUTAMUHO3HI,
TUIEPBUTAMUHO3bI. Posib BUTaMMHOB B pacTteHusiX. COOTHOLIEHHWE BUTAMUHOB U
kopepmenToB. Knaccuduxanus 1 HOMEHKJIaTypa BUTaMUHOB. JKHpOpacTBOpUMBIE
BUTaMMHBI. BopopacTBopuMble BHTaMHHBI. lIuIeBbIE HCTOYHUKM BUTaAMHUHOB.
Cytounass Hopma. HapymieHusi, BbI3bIBa€MbI€ HEIOCTATOYHBIM WU H30BITOYHBIM
noTpedIeHeM BUTAMUHOB.

Tema 12. 'opMoHBI.

Hctopusa pa3Butus ydyeHus o ropMoHax. OmnpeereHue MOHATUS «TOPMOHBDY.
Oco0eHHOCTH TOPMOHOB KaK XUMHUYECKUX peryaaropoB. Homenknarypa u
KJ1accu(uKanus TOPMOHOB.

Pa3nea 2. lunamMmuyeckasi OMOXUMMSA

Tema 1. O0mue nousitust 00 0OMeHe BelleCTB U JHEPrUM B OPraHusMe.

CoBpeMeHHbIE MpPEICTaBICHUs] O CYIIHOCTH >KHW3HM. OOMEH BEUIeCTB U
HEPrUH — HEOTHEMIIEMOE CBOMCTBO JKMBOT0. DHEpreTHKa OOMEHa BEIECTB.

Tema 2. AHa3poOHOe OKHCJ/IEHHE YIJI€eBOAO0B.

[IpeBpamienuss yriaeBoAoB B Ipouecce numeBapeHus. Mcmnons3oBaHue
yIJIEBOIOB B IUIacCTUYECKOM oOMeHe. buocuHrte3 riukorena. lcnonb3oBaHue
YyIJEBOJOB B KauyecTBE MCTOYHUKA DSHEpruv. MeTtabonu3M MOHOCaXapuoB.
AHa3poOHOE OKUCIIEHHUE YIJIEBOJIOB U €r0 dHepreTudeckuid 3¢ PexT.

Tema 3. A3poOHOe OKHUCICHUE YIJIEBOI0B.

OxHCIUTENbHOE JE€KAPOOKCUIMPOBAHUE MUPOBUHOTPATHOM KHUCHOTHI. L{mkn
TPUKAapOOHOBBIX U AMKAPOOHOBBIX KUCIOT (Kpebca). Anoromuyeckuid myTh pacnaia
yIJIeBOJOB. [ ItOKOHEOoreHes.

Tema 4. buosiornueckoe OKucCJICHHUE.

Omnpenenenve NOHATUS «OHoOJIOTMYecKoe OKucieHuey. Mctopust pasBurtus
OpeICTaBICHU O MexaHu3Me Ouojorudeckoro okucienus. Kiaccudukanus
IPOLECCOB OHMONOrHUecKoro okuciaeHus. CoBpeMeHHas TeopHus OHOJOTHYECKOrO
okucienus. ConpspkeHre OMOJIOTHYEeCKOTo OKUCIIeHUs ¢ (pochoprmmpoBaHueM.

Tema 5. O0MeH TUNHUIOB.

OOMeH Tpurnuiepu0B. Pecunres »xupoB B cTeHKe KHUIIEYHHKA. Paciienienue
TPUTIMLEPUAOB. MexaHu3M OHMOCHMHTE3a BBICIIMX >KUPHBIX KHUCIOT. MeXaHu3m
OMOCHHTE3a TPUTIIMLIEPUIOB.

Tema 6. O0OMeH JTUIIOUI0B.

O6men crepunoB. OOMen BockoB. OOMen docdomunumo. OOMmeH
rukounuaoB. O0MeH areTuir-KoA.



Tema 7. O0MeH 0eJIKOB.

[Tytu pacnaga 6enkoB. ['unponus 6enkoB. BecacbiBanue mpoyKTOB THAPOIN3a
0enkoB. ' HUeHUE OeKa B KUIIIEYHUKE.

Tema 8. MeTra0o1M3M aMHUHOKHCJIOT.

MeTtabonu3m AMUHOKHCIIOT B TKaHsX. JlezaMHHHpOBaHUE.
TpancamunupoBanue. JlekapookcunupoBanue. BzanmonpeBparieHust aMHOKUCIIOT.

Tema 9. KoHeuHble MPOAYKTHI pacnajga aMMHOKHUCJIOT.

[IyTn cBsA3pIBaHUS aMMHaka B opraHu3me. Poisib acraparmHa u riiyramMuHa B
CBSI3bIBAHMM aMMHUaka. MexaHu3M OMOCHUHTE3a MOYEBUHBI.

Tema 10. buocunres 6e1KoB.

[Iyth U MexaHW3Mbl NPUPOJHOIO CHHTe3a OelkoB. MaTpuuHas Teopus
ouocunTesa 0enkoB. [lepeHoc HOBOOOpPA30BaHHBIX OEIIKOB Uepe3 MEMOpPaHHI.

Tema 11. O0OMeH HYKJIEHHOBBIX KHCJIOT.

[yt pacnaga HYKJIEHMHOBBIX KHCJIOT JO CBOOOJHBIX HYKJIEOTHAOB. OOMEH
Hykieosuadpocdaron. buocunres JIHK. buocunres PHK.

Tema 12. Boaublii ¥ MUHEPAJIbHBIN 00MeEH.

OO01ast XxapakTepucTuKa XKHIKOCTHBIX cpell opranu3Mma. Coaep:kaHue BOJbI B
OpraHu3Me U €€ pacupelesIeHHe MEXAY Pa3HbIMU TKAaHAMH. DJIEKTPOJMUTHBIM COCTAB
XKUIKOCTHBIX CpeJ OpraHu3Ma. 3HAUYE€HHWE MHMHEpAJIbHBIX COJIEM B PEryJIALMH
OCMOTHUYECKOIO JaBJEHUS W AaKTUBHOW peakuuu cpeasl. bydepHbie cuctemsl
opranu3zma. MUKpORJIEMEHTBI U UX POJIb B MOJICPKAHUU CTPYKTYPBI OMOTIOJIMMEPOB.

Paznen 3. UaTerpauus u peryisiiiusi NpoueccoB 00MeHAa BellecTB

Tema 1. BzanmMocBsi3b 00MeHA BellleCTB B OPraHusMe.

OO0mue ToJIOKEHUST O B3aMMOCBSI3U OOMEHa BeliecTB B opranuzme. OOMeH
BEUIECTB KaK €IWHOE LeJoe. B3auMoCBsA3b HYKJIEHMHOBBIX KHUCIOT U OEJKOB.
[lepBUYHOCTH BO3HMKHOBEHHSI OEITKOB W BTOPUYHOCTH TOSBICHHS HYKJICHHOBBIX
KHCJIOT B IIPOLIECCE Pa3BUTHS KMBOM MaTepuu. B3auMocBsa3b 00MEHAa HYKJIEMHOBBIX
KUCJIOT W yTieBoJioB. Poub 5-dochopudynozo-1-nupodochara B OuOCHHTE3E
MyPUHOBBIX U TUPUMUIMHOBBIX HYKJICOTHU0B. ConpsiKeHUE OKUCIICHUS YTIIEBOJIOB U
ouocuHTesa HykieosuaTpudocdaros. Hykneosmpnudocdarcaxapa kak kopepMeHTbI
u cyOcTtpatel B OHWOCHMHTE3€ CIOXHBIX YIJIEBOJOB. B3amMocBa3p oOMeHa
HYKJIEMHOBBIX KHUCJIOT W JunuaoB. CompsikeHHOCTh (ochopunupoBanus AlD c
OKUCJIEHHMEM  BBICIIMX KUPHbIX  KuchnoT. Hykneosunmudocdarxoqun — Kak
IEHTPAIbHBIA MeTabouT Tpu 6rocuHTese dhochonmunuaos. BzaumocBsa3p 6€TKOBOTO
U yrieBogHOro oOmeHa. Pojib MUPOBUHOTPAAHONW KHCIOTHI B OCYIIECTBICHUU
nepexoga OT yTIeBOAOB K Oenkam u oOpaTHO. B3ammocBs3b oOMeHa O€lIKOB H
munu0B. CUHTE3 aMUHOKHUCIIOT 3a CUeT mpeBpanieHus aetui-KoA B IIHMOKCUIEBOM
IIUKJIC W IMKJIE TPUKAPOOHOBBIX U JAMKAPOOHOBBIX KHCIOT. B3anmmocBsizb oOMeHa
YTJIEBOOB M JIMIIUJO0B; poib aneTwi-KoA B atom npouecce.

Tema 2. Perynsinusi npoueccoB KU3HeAEATEJIbHOCTH.

YpoBHM  peryisiiii  >KM3HEHHBIX  MPOIECCOB B  KUBOM  MpPHUPOJIE:
MeTa0OIMYECKUM, ONMEPOHHBIM, KIETOYHBIN, OPTraHU3MEHHBIM, TMOMYJISIIUMOHHBIN.
Metabonuyeckuil ypoBeHb peryisinuu. Perynsius ¢pepMeHTaTUBHBIX MPOIECCOB 3a
CUET U3MEHEHHS aKTUBHOCTH (PepMEHTOB: Hecneuuduuecko u crnenu@uieckoi.



Perynsmus oOMena cunTe3a ¢depMeHTOB (MHAYKIUS M penpeccus). OnepoHHBII
ypoBeHb  perymsiuuu. [lomsitue 00  omepone. Perymsmuss ~ GuocuHTe3a
UH(GOPMAIMOHHBIX MaKpOMOJIEKYd (IPUpPOJa PEIpeccOpoB U HHIYKTOPOB, POJIb
TOPMOHOB). JIaTeHTHOE M aKTUBHOE COCTOSIHME MH()OPMAIMOHHBIX MAKpPOMOJEKYII.
[IpuHMn oOpaTHOM CBA3WM B peryyisiiii oOMeHa BemlecTB. KIeTOYHBIA ypOBEHb
pPEryJIsiiuy IPOLECCOB KU3HENEATEIbHOCTH. [IpOHMIaeMOCTh MIIa3MaTUYECKON H
KJIETOYHON MeMOpaH. TpaHCmopT MeTaboIMTOB B KJIETKE. SACpHO-IIUTOTIa3MEHHBIC
OTHOLLIEHUS B KieTKe. [IpocTpaHCTBEHHOE pa3eieHne MpoLecCOB CHHTE3A U pacnaaa
B KieTke (KoMmapTMeHTanu3auus). OpraHu3MeHHbIH ypOBEHb  PETYJIAINH.
['opmoHasibHast ~ peryiisiiusg  OuMOCHHTEe3a  MH(MOPMAIMOHHBIX  MaKpOMOJIEKYJL.
Perynsauust GuocuHTe3a TOPMOHOB MPHU MOCPEACTBE TPONMUHOB (KOPTUKOTPOIUH U
T.11.). Ponp nuxnnueckoro AM® B OCYyLIECTBICHUM JEHCTBUS KOPTUKOTPONMHA U
Ipyrux TropMoHOB. HeliporopMoHanbHas perynsiuus OHOCHHTE3a TOPMOHOB
MeTraMopdo3a y HaceKOMbIX. [IOMyJsIIMOHHBIA YpOBEHb PEryJsiuu. AHTUOMOTUKH
MUKpPOOOB, (PUTOHUMIBI PACTEHUM, TEJIEPrOHbl JKMBOTHBIX W UX BIHSHHE Ha
IPOLIECCHl  JKU3HEAECATEIBHOCTH.  BHOXMMHUYECKHE  OCHOBBI  CIIOHTAHHOM
W3MEHYHMBOCTU B MOMYJISUAX. BenKkoBbIi mOIuMOp(HU3M B MOMYJISILUAX Pa3IMYHBIX
BUJIOB U BO3MOKHBIE MEXAHU3MBI €T0 MOACPKAHUS.

4.3. Jlekuuu
O0bem yacoB
Ne ni/m Ha3BaHue Tembl Ounas 3aounasn
(¢popma ¢popma
Cemectp 7/B
1 broxumus Kak Hayka. XUMHYECKUN U 2
AMUHOKHCJIOTHBIN COCTaB OPraHU3MOB.
CrtpykTypa OenkoBoil Mosiekybl. dusnko-
2. XHUMHYeCKHe cBoicTBa OenkoB. ClI0xkKHbIe OeNKH — 2
nporeuabl. HyKiienHOBBIE KUCTOTHI. 2
Crpoenue ¢pepmenToB. CBoMcTBa EpPMEHTOB Kak
3 OMOJOrMYECKUX KaTanu3aTopoB. Mexanusm )
’ neiictBust pepmenToB. Kiaccuduxanms
(bepMeHTOB.
4. XUMHUS YIIEBOAOB. 2
5. XuUMus JIAMHAI0B. 2 2
6. Burtamunsl.
2
7. ['opMOHBI. 2
Cemectp 8/C
3 OO6urme moHATUs 00 0OMEHE BEILECTB U SHEPTUH B )
) opranusMme. BoHbli 1 MUHepaibHbI 0OMEH.
9 AHa’poOHOE U a3pOOHOE OKUCIICHHE YTIIEBOIOB. ’ 2
) bronornueckoe OKHUCIEHUE.
10. OOMeH JIUITUA0B U JTUIIOUOB. 2
OO0mMeH u 6nocunTe3 6enkoB. MeTtabonu3m
11. aMuHOKuUCIIOT. KoHeuHble IpOAYKTHI pacnaaa 2 ’
AMHHOKHUCIIOT.
12. OOMeH HYKJICHHOBBIX KHCIIOT. 2




13. B3auMmocBs3p 00MeHa BEIIECTB B OpraHU3Me. 5 ’
14. Perymsiuust npo1eccoB KU3HEEITEIbHOCTH.
Hroro: 24 12

4.4. llpakTnyecKue 3aHATUS HE TPETYCMOTPEHBI YU€OHBIM TUIAHOM.

4.5. JlabopaTopHbie padoThI

Ne i/m Ha3BaHnue Tembl 0O0neM yacoB
Ounas 3aouHnasn
dopma dopma

Cemectp 7/B
1. CBoiicTBa --aMHHOKHCIIOT. 2 2
I[BeTHBIC peakuy Ha OCNKH.
2. Peaknpu ocaxxieHus OCIKOB. 2 2
3 KauecTBeHHbIC peakiiy Ha CII0KHBIC OCJIKU U ) ’
MPOJIYKTHI UX THIAPOJIN3A.
Iunponurrueckue GEpMEHTHI M H3yUSHUE HX
4. cBOMCTB. OKHCIUTEILHO-BOCCTAHOBUTEILHEIC 2 2
(EepMEHTHI.
5. KauecTBeHHBIC peakliMK HA YTIICBOIbI. ’ )
6. XUMHS TAITAIOB.
7 KadecTBeHHBIC peakliii HA BATAMUHBI U ’ ’
HEKOTOPHIE TOPMOHBI.
Hroro 3a cemectp: 12 12
Cemectp 8/C
3 KonuyecTBeHHOE OmpesiesieHne caxapa B KpOBU H B 6
Moue.
Ornpezenienre MpoMeKyTOUHBIX TTPOTYKTOB 2
9. YTIEBOAHOTO 0OMeHa. MoenupoBaHue MpoIeccoB 6
OMOJIOTMYECKOr0 OKHMCIICHHS.
10. [lepeBapuBanue xxupoB. OnpeneneHne KETOHOBbIX 6 )
TEJ B MOYe.
AHanu3 xemya04Horo coka. [lepeamunupoBanue
11. [IyTaMHHOBOM KHMCIJIOTBI ¢ TUPOBUHOTPATHON 6 2
KHCIIOTOM MPHU yYaCTHH aJJaHMHAMUHOTpaHCc(hepassl
Brigenenne Mo4ueBOil KHCIIOTHI U3 MOYH B
12. uccie0BaHNe ee cBoMCTB. KauecTBeHHbIE peakuu 6
Ha MOYEBHUHY U OEJIOK B MOYe. 2
13. KauecTBeHHOE 1 KOTHYECTBEHHOC ?6Hapy>1<eHHe 6
HEOPTraHWYECKUX COCTABHBIX YaCTEH MOUYH
HToro 3a cemecrtp: 36 8
Hroro: 48 20




4.6. CamocTosiTesibHasi padoTa CTYJAeHTOB

Ne | Haspanme paspnena/Tembl | Bua camocrositesibHOM O0bem yacoB
n/n padoThbI Ounas 3aounas
¢popma ¢popma
Cemectp 7/B
1. | buoxumus kak Hayka. MOJITOTOBKA K
J1a00paTOPHBIM paboTaM U 4 6
oopmIIeHHE 0TYETOB
2. | XuMUYeCcKUii cOCTaB MOJIFOTOBKA K 4 6
OpraHHU3MOB. nabopaTtopHbIM padoTam U
oopmiieHHE 0TYETOB
3. | AMHHOKHUCJIOTHBII COCTaB HOJATOTOBKA K 4 6
OEJIKOB. 1a0b0opaToOpHBIM paboTam 1
oopmiieHHE OTYETOB
4. | CtpykTypa OeaKoBoOM MOJIFOTOBKA K 4 6
MOJICKYJIBI. nabopaTtopHbIM paboTam U
oopmiieHHE OTYETOB
5. | ®U3UKO-XUMHUUECKUE HOJATOTOBKA K 4 6
CBOICTBA OEJIKOB. 71a00paTOpPHBIM paboTaM U
oopmiieHHE OTUETOB
6. | CroxxHbIe OCIKH — MTOJITOTOBKA K 4 7
nporeusl. HykienHoBbie nabopaTtopHbIM padoTam U
KHCJIOTBHI. oopMIIeHHE OTUETOB
7. | CtpoeHue GpepMeHTOB. 2 6
CaoiicTBa ()€pMEHTOB KakK TMOAroToBKa K
1O HICCKIX nabopaTtopHbIM padoTam U
KATATH3ATOPOB. oopmiieHrE OTHYETOB
8. | MexauusMm aencTBus MOATOTOBKA K 2 6
¢depmenToB. Kinaccudukamus | mabopaTopHbIM paboTaMm U
(hepMEeHTOB. oopmIIeHHE OTUETOB
9. | XuMmus yriaeBosoB. MIOArOTOBKA K 4 8
nabopaTopHBIM paboTam 1
oopmiieHHE OTYETOB
10. | XuMus JIMIIHOOB. MOJTrOTOBKA K 8
71a60paTOpHBIM paboTam 1 4
oopmIieHre 0TYETOB
11. | BuramuHsL. MOATOTOBKA K
nabopaTopHBIM paboTam 1 4 8
oopmIIeHHE OTYETOB,
HanmcaHue pedepara
12. | TopMOHBI. MHOATOTOBKA K
nabopaTopHBIM paboTam 1 4 2
oopmIieHHE OTYETOB,
HanucaHnue pedepara
HTroro 3a cemectp: 44 81
Cemectp 8/C
13. | OOmue mousTHa 00 0OMEHE HOATOTOBKA K 6
BELIECTB U YHEPTUU B 71a00paTOpHBIM paboTam 1 4

OpraHu3Me.

oopmiieHre 0TYETOB




14. | AHa’poOHOE OKHUCIICHHE MIOArOTOBKA K 4 6

YIJICBOJIOB. nabopaTtopHbIM paboTam 1
oopmIieHHE 0TYETOB
15. | AspobHOe oKHCcTIeHHE HOATOTOBKA K 4 6
yTJICBOJIOB. J1a00paTOPHBIM paboTaM U
oopMIIeHHE OTYETOB
16. | Buomorudueckoe oKUCICHUE. | IIOATOTOBKA K 4 6

nabopaTopHBIM paboTam 1
oopmIieHHE OTYETOB

17. | OOMeH JIMITHUIOB. HOATOTOBKA K 4 6
J1a00paTOPHBIM paboTaM U
oopMIIeHHE OTYETOB

18. | OOMeH TUIOonI0B. MOJITOTOBKA K 6 6
nabopaTopHBIM paboTaM 1
oopmiIeHHE 0TYETOB

19. | OOMeH O€eNKOB. MOATOTOBKA K 6 6
Ja00paTOpHBIM paboTam 1
oopMIIeHHE OTYETOB

20. | MeTtaboiM3M aMUHOKHUCIIOT. | MTOJTOTOBKA K 4 6
nabopaTopHBIM paboTaM 1
oopmiieHHE OTYETOB

21. | KoHeuHble POyKTHI IIOJArOTOBKA K 4 6
pacmazia aMUHOKHCIIOT. nabopaTtopHbIM paboTam U
oopmiieHHE 0TYETOB
22. | buocunTe3 OEIKOB. MOATOTOBKA K 4 6

nabopaTopHBIM paboTam 1
oopmIiieHHE 0TYETOB

23. | OOMEeH HYKJIEMHOBBIX ITOJIrOTOBKA K 4 6
KHCJIOT. 71a00paTOpHBIM paboTaM U
odopmIieHHE 0TYETOB
24. | BonHbIi 1 MUHEpaJIbHBIN MHOATOTOBKA K 4
oOMeH. nabopaTtopHbIM padoTam 1 6
oopmIiieHHE 0TYETOB
25. | B3aumocBs3b oOMeHa MOJrOTOBKA K 4
BEIIECTB B OpraHU3Me. 71a00paTOpHBIM paboTaM U 6
oopmIieHre 0TYETOB
26. | Perymsmus npoiieccoB MOATOTOBKA K 4
KHU3HEICSTEIbHOCTH. nabopaTtopHbIM padoTam U 7
oopmIieHHE OTYETOB
HToro 3a cemecrtp: 60 85
Hroro: 104 166

4.7. KypcoBblie padoThl / IPOEKThI HE MPETyCMOTPEHBI YUYCOHBIM TIJIAHOM.

5. MeToaunueckoe odecnedeHue, 00pa3oBaTe/ibHbIE TEXHOJIOTUM.

[IpenonaBaHne NUCUUIUIMHBI BEAETCS C MPUMEHEHUEM CIEAYIOIIMX BUIOB
00pa3oBaTeIbHBIX TEXHOJIOTUH:

NudopmanimoHHble TEXHOJOTUU: HCIOJIB30BAHUE BJIEKTPOHHBIX YUYEOHHKOB,
XUMHUUYECKUX MPOrpaMM MpH MOATOTOBKE K JICKIUSIM U IPAKTUYECKUM 3aHSATUSIM.



Pa6ora B KOMaHJAEC: COBMCCTHaA pa60Ta CTYACHTOB B I'PYIIIIC ITPU IIOATIOTOBKC K
IMPAKTHYCCKUM 3aHATHAM, BBIIIOJIHCHHUC I'PYIIIIOBBIX JOMAIIHUX BaﬂaHHﬁ.

6. @opMBbI KOHTPOJISI OCBOCHUS Y4eOHOM JUCHUILTHHBI

Texkymas arrectanusi CTyACHTOB NPOU3BOAMUTCS B JUCKPETHBIE BPEMEHHBIE
MHTEpBaJbl JIEKTOPOM WU IMpErnojiaBaTesieM, BEIYIIUM MPAKTUYECKUE 3aHATUS I10
JTUCHUIUIMHE B Pa3iu4HbIX (hOpMax: BBHITOJIHEHHE MUCHhbMEHHBIX JOMAIIHUX 3a/IaHui
¥ KOHTPOJBHBIX paboT, 3aluTa J1ad0opaTopHbIX padoT.

[IpoMexXyTOUHBIA KOHTPOJb TO pe3yJbTaTaM OCBOCHUS JAUCIUILIUHBI
MPOXOJUT B (pOpME MUCEMEHHOTO YK3aMEHa.

CucreMa olleHUBaHUS YUYE€OHBIX JOCTHKEHUH CTYJACHTOB, OLICHOUHBIEC CPE/ICTBA
MpeAcTaBleHbl B (POHJIE OILIEHOYHBIX CPEJACTB K paboueil mporpamme y4yeOHOU
JTUCIUTUIMHE (MIPUIIOKEHUN).

7. Y4eOHO-MeTOoAuYecKoe U MPOrpaMMHO-NH(POPMaIMOHHOE ol0ecevyeHne
TUCHUTITHHBI

A) OCHOBHasI IUTEpaTypa:

1. Komon B.II. buoxumus [Tekcr] : yue6. ana ByzoB / B.II. Komos, H.B.
[IIsenora. M. : Ipoda, 2004. — 640 c.

2. bepe3oB T.T. buonoruueckas xumust [Tekcr] : yueO. qis mea. UH-TOB /
T.T. bepesos, b.®. Koposkun; nox pea. C.C. Jlebosa. — M. : Menununa, 1983. — 749
C.

3. buonoruueckass xumus [Tekcr] : yue6. mocoOue ajis CTYJACHTOB BBICIIL.
yue06. 3aBenenuii / FO.b. ®ummmnmosuy, H.M. Kosanesckas, I'.A. CeBacThsiHOB U 1Ip.;
nox pen. H.U. Koanesckoiil. — M. : Akagemus, 2005. — 256 c.

b) nononHuTenbHas nuTeparypa:

1. buoxumus. TectoBeie Bonpockl [Tekcer] : yued. mocobue aJis CTyJEHTOB
Men. By3oB / [aBT.. J.M. 3y6aupoB, U.M. baumen, P.®. baiikeeB]; mox pen.
J.M. 3ybauposa, E.A. [Taztok. — M. : I'90TAP-Meaua, 2008. — 960 c.

2. Konbman . Harnsmnas Ouoxumust [Tekct] : crpaBoyHOE W3M.: TEp. C
HeM. / Sl. Koneman , K.-I'. Pém; mon pex. I1.J1. Pemerora, T.1. Copkunoit. — 3. 2-e.
— M. : Mup, 2004. — 469 c.: nn.

3. buoxumus [TekcT] : meoBbIe UTPHl U CUTYyaIl. 3a7a4yu : yuel. mocodue
s 6uod. crienl. By3oB / H.E. Kyuepenko u ap.. — K. : JIetouns, 1992. — 191 c.

B) UnTepHeTr-pecypcesr:

1. Uarepuer-noptan ¢yHAAMEHTAIBPHOTO XUMUYECKOTO 00pa3oBanus Poccumn.
URL: www.chem.msu.ru.

2. Hayuno-nonynsipasiii noprain. URL: www.elementy.ru.

3. Xumnueckuit Uutepuer-noprain. URL: www.chemport.ru.

4. DnexkTpoHHass OUOIMOTEYHAsT CUCTEMa «YHHUBEpPCUTETCKas OubiInoTeka
onnainy: https://biblioclub.ru.



8. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUIINHbI

JIeKUMOHHBIE 3aHATUA: KOHCHEKTBl JIEKIH, KOMIUIEKT 3JEKTPOHHBIX
NpEe3eHTAlui, ayJAUTOpHs, OCHAILECHHAs MPE3EHTAUMOHHON TEXHUKOH (IIPOEKTOD,
9KpaH, HOyTOYK, MyJIbTUMEAUINHASA TOCKA).

JlaGopatopHbie pPabOTHI: J1A0OPATOPHUST OPTaHWYECKOH U OHOJOTHYECKOMN
XUMHH, OCHAIlCHHas  JIOCKOM,  TaOnMIlaMu, XUMHUYECKMMH  pPEaKTHBAMH,
J1abopaTopHOI MOCY0M, HEOOXOAUMBIM 000PYI0BAHUEM.

[Ipouee: pabouee MecTo mpenoAaBaTelisi, OCHAIEHHOE KOMIIBIOTEPOM C
JIOCTyIIOM B IHTEpHET.



9. JIucT 1OoMOJTHEeHUH U U3MEeHEeHM I

n/n

Hara
BHECEHUS
u3MeHeHusd /
JAOTOJTHEHUS

OcHoBanune

Conep:xaHue u3MeHeHUs!
/ monmoJiHeHHust

Jluua, noaTrBepxaa0Ie
H3MeHeHue / JOMoJTHEHHe

3aBeayrouuii
Kadeapon
(®HO,
MOJIUCH)

Jdupextop /
JIeKaH
(®HUO,
MOJAIMNCDH)




