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1. IEJIb U 3AJAYX OCBOEHUA JUCHUIIJINHBI

Henab nucuunauHbl: GOPMUPOBAHUE Y CTYAEHTOB CUCTEMbI 0A30BBIX 3HAHHUI 1O OCHOBaM
OMOXHMMUH U MOJIEKYJISIPHOM OMOJIOTHH, €TUHCTBE MOJIEKYJISIPHOW OpraHu3aIlluy KU3HH.

3agaun:

1. CdopmupoBath mpeACTaBICHHME O CTPOCHHH, CBOMCTBaX W  MeXaHM3Max
(yHKIIMOHUPOBAHUSI OCHOBHBIX OMOMOJIEKYJT KJIETKU;

2. IlpuoGpectu TeopeTUYeCKHe 3HAaHUs B O0JIACTH M3yYEHUS Hanbosiee BaKHBIX MPOLECCOB
OHMOJI0rM4ecKOro oOMeHa BEIECTB B )KMBOW KJIETKE, KOOPAUHAIMM U PEryJIsUu 3TOro oOMeHa,
COIPSDKEHUS] METab0JINYECKUX 1IUKIIOB;

3. CopmupoBaTh MOHUMAHUE OMOXMMUYECKUX MEXAHU3MOB OCHOBHBIX BHYTPUKJIETOUHBIX
IIPOLIECCOB;

4. PaccMoTpeTh MEXaHU3Mbl pEryJIAlIMM TPOLECCOB pEemapanuy, periuKauuu U
TPAHCKPHUIILIUU Ha MOJIEKYJIIPHOM YpPOBHE;

5. Ilo3HaKOMHUTBCSI C MOJIEKYJISIPHBIMM MEXaHU3MaMU PpEryJisiiuu KJIETOYHOIO IMKIIa,
TuQPepeHIIMPOBKH, PpPa3BUTUS M CTAPEHMs, MOJIEKYJISAPHBIMH OCHOBAaMHM KaHIEpOreHe3a H
3BOJIIOLINY;

6. ChopmupoBaTh MpeAcCTaBICHUE O METOJaX MCCIEIOBAHUS B MOJEKYJSPHOM Ouonoruu,
paclIUpUTh MPEACTABIEHUE O TEOPETUYECKHMX OCHOBAaX M IPAKTUYECKOM IPUMEHEHHH
T€HETUYECKON MHXKEHEPUH;

7. TlomroroButh OyAylmMx yuuTeled K TIPETNOJABaHUIO BOMPOCOB OUOXUMHUU U
MOJIEKYJISIPHOM OMOIOTHH B IKOJIE.

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI

Huctunnuna «buoxumus ¢ OCHOBaMHM MOJEKYJSIPHOM OHOJOTHID SBISIETCS YacThIO
y4yeOHOro mjuaHa no HampasieHuio noarotoBku 44.03.05 Ilegarornyeckoe oOpa3oBanue (C ABYyMs
npoduiIsiMU OATOTOBKHU), ipoduinn «buonorus u xumus». Juciumnuna 51.0.06.09 «buoxumus ¢
OCHOBaMU MOJIEKYJISIpHOUM Omostorum» BkitoueHa B biok b.1 «ductunnuasl (moxynu)», B b1.0.06
«IIpeametHo-conepkaTenbublil Moaynby. Juctumnuna peanusyercs B HTI'CIIU (¢) PITIITY nHa
kadepe ecTeCTBEHHBIX HAYK U (PU3MKO-MaTEMaTHIEeCKOro 00pa3oBaHUs.

CoBpemeHHass OMOXMMHMSI M MOJIEKYJIsipHas OWOJIOTUS SIBJSIIOTCS WHTEIPUPOBAHHBIMH,
KOMIUIEKCHBIMU ~ IUCLUIUIMHAMY, OazupyIOUIMMUCA Ha [IyOOKOM 3HAaHUM W IOHUMaHUU
OMOJIOrMYECKUX U XUMHUYECKUX MpoleccoB. ba3oBbIMU 3HaHMSMHM JJii OCBOCHMS JAMCLUILIMHBI
ABIIseTCs 001Iast U OMOJOrMYecKast XUMUs, HUTOIOTUs, MUKPOOUOIOTHs, (PU3HOJIOTUS U TeHETHKA.
[loaToMy naHHas IUCLUMIUIMHA H3Y4alOTCSl Ha 3akirounTenbHoM drtame ocBoeHus OOIL, yto
N03BOJIsIET C(HOPMUPOBATH MPEJICTABICHNE O HOBEHIINX TEXHOJOTHUAX M OCHOBHBIX HAIllpaBJICHUSIX
pa3BUTHSA OMOXUMUM U MOJIEKYJISIPHOM OMOJIOTMH € TIO3UIMI COBPEMEHHON HAyKH.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

HI/ICHI/IHHI/IHa HaIpaBJICHA HaA (bOpMI/IpOBaHI/Ie W Ppa3BUTUC CIICAYIOIINX KOMHGTGHHHﬁZ

Kateropus Kox n nanmenoBanue Ko 1 HanMeHoBaHME MHIMKATOPA JOCTHKEHHUS KOMITETEHITUH
KOMITETCHI[UN
(rpynna)
KOMIIETEHIIUHI
CucremHoe u VK-1 Criocoben MVYK 1.1. 3HaeT 0OCHOBHBIE HCTOYHHUKHA M METOBI IIOMCKA
KPUTHYECKOE nHbOpPMaLH, HEOOXOIUMOM ISl PEIICHMS ITOCTABJIEHHBIX 3a/1a4
OCYIIECTBJIATD TOWCK,

MBIILIJIEHUE NYK 1.2. YMeeT ocymecTBIATh TOUCK HHPOPMAITUH IS PELICHUS

KPUTUYECKUH aHaIu3

U cuHTe3 H(OpMaLuH,
MPUMEHSTh CUCTEMHBII
NOJXOA JJIsl pELICHUs NVYK 1.3. I'paMOTHO, JIOTUYHO, apTYMEHTUPOBAaHHO (popMupyeT
IIOCTAaBJICHHBIX 3a1a4 coOCTBEHHBIE CY>KJeHUs U OLICHKHU; OTINYACT q)aKTLI OT MHEHUH,
MHTEPIPETAIMNA U OIIEHOK; MPUMEHSET METO/Ibl CHCTEMHOT'O 110J1X0/1a

MMOCTABJICHHBIX 3a/1a4, IPUMCHSATh METOIbI KDUTHYCCKOTO aHAIM3a U
CHHTE3a HH(POPMAIITH

4



JUTA peIICHUs MMOCTAaBJICHHBIX 3a/la4

MNVYK 1.1. 3HaeT 0oCHOBHBIE HICTOYHHUKH U METOBI ITOMCKA
nHbOpMaLU, HEOOXOIUMOM JUIsl PENIEHMS TOCTABJIEHHbIX 3a/1a4

NVYK 1.2. YMeer ocymecTBIsSTh HOMCK HHPOPMALINY ISl pEILICHUS
TIOCTABJICHHBIX 33/1a4, IIPUMEHSTh METObI KPDUTUUECKOTO aHaIM3a U
cHHTe32 HHGOpMAIUK

HOIIK 8.1. 3HaeT UCTOPHIO, TEOPHUIO, 3AKOHOMEPHOCTH U IIPUHLIUIIBI

Hayunsie OIIK-8 Crocoben
MOCTPOCHHS U (PYHKIMOHHPOBaHKsI 00pa30BaTEIBHOIO MpoIecca,
OCHOBBI OCYIIECTBIISTH
. poJab ¥ MECTO O0OPa30BaHMs B JKM3HH YeJIOBEKA 1 00IIECTBA
MearorHYeckoil | meraroruyeckyro TIONIK 8.2 v
eATETBHOCTH JIeSTEBHOCT HA OCHOBE .2. YMeeT UCI0Ibh30BaTh COBPEMECHHbBIC HAYYHbIC 3HAHUSI

CIICIIMAJIBHBIX Hay‘IHLIX
3HAHUN

TICUXOJIOTO-TIEIaTOTMIECKOTO M MPEAMETHOTO (TIPOPHUIBHOTO)
COJep KAaHUS TSl OPraHU3alNH Y9eOHOH 1 BHEYy4eOHOU
JACATCIBHOCTU B CUCTEME OCHOBHOT'O U IOIIOJIHUTCIIBHOI'O
o0pa3oBaHus IeTei

HOIIK 8.3. IToaroroBneH Kk NPUMEHEHHUIO CIICIIHATBHBIX HAyYHBIX
3HAHMU JUIS OCYIIECTBIICHUS MEAarorNIeCKOi NesTeIbHOCTH
(IPOEKTHOM, y4eOHO-HCCIIEeA0BATENECKON, HTPOBOH, XYA0KECTBEHHO-
9CTETHYECKOH, PU3KYJIBTYPHOH, TOCYTOBOH 1 JIp.) C Y4ETOM
BO3MOXKHOCTEH 00pa3oBaTeIbHON OpraHU3alny, MeCTa KHUTEIbCTBA U
HCTOPHUKO-KYJIETYPHOTO CBOCOOpasHsi perHoHa

IK-3 Crocoben
MPUMEHSTH NPEJAMETHBIC
3HAHHMS TP pean3aluu
00pa3zoBaTENBHOTO
mporiecca

3.1. 3HaeT 3aKOHOMEPHOCTH, IPUHIIUIIBI U YPOBHU (POPMUPOBAHUS U
peanu3aiun cofepiKanus 00pa3oBaHus; CTPYKTypy, COCTaB U
JUAKTUYIECKUE SAMHUIIBI COICPKAHUS NIKOJIBHBIX TIPEIMETOB:
OHOJIOTHSI U XUMHS

3.2. YMeeT ocymecTBIATh 0TOOp YIeOHOTO COAEpIKaHus IS
peayn3alyy B pa3IndHbIX GopMax 00yUdeHHs B COOTBETCTBUH C
JAUJAKTUICCKUMU TEJISIMA U BO3PACTHBIMU 0COOEHHOCTAMU
00yUaroIuXcs

3.3. BnazmeeT mpeIMeTHBIM COJICPKaHUEM; YMEHUSIMH 0TOOpa
BapUATUBHOTO COJICPIKAHUS C YUCTOM B3aUMOCBSI3U YPOUHOM U
BHEYPOUYHOU (hopM 00yUeHHUSI

IT1K-6 Ciocoben
OpUCHTHPOBATHCS B
BOTIpOCax OMOJOTHU 1
XUMHH Ha COBPEMEHHOM
YpOBHE Pa3BUTHSA
Hay4YHBIX HalpaBJIeHUH B
IAHHBIX 00JIaCTIX

UIIK 6.1. 3HaeT: o0mIHe MOHATHUS, TCOPHH, TIPABUIIA, 3AKOHBI,
3aKOHOMEPHOCTH TPEAMETHBIX 001acTeil OMONIOTHS U XUMHS,
3aKOHOMEPHOCTH Pa3BUTHUS OPTaHIMYECKOTO MHUPA; OCHOBHBIC
MIPUHIIUAIIBI TEXHOJIOTHYECKUX MPOIECCOB XUMHUIECKUX TIPOU3BOJICTB
U CIIOCOOCH UCIIONb30BaTh MOTYyYEHHbIC 3HAHUS B

PO eCCHOHATBHOM IEATCILHOCTH

HIIK 6.2. YMmeeT: 00BACHATh XUMHUYECKHE OCHOBBI OMOJIOrHYECKHX
MPOIIECCOB U (PU3HOIOTMYECKUE MEXaHU3MbI PA0OThI Pa3THYHBIX
CHCTEM M OPI'aHOB PaCTCHUI, )KUBOTHBIX M YCIIOBEKa,
OpPHEHTUPOBATHCA B BONPOCaX OMOXUMHUYECKOTO €IMHCTBA
OPraHuYeCcKoro Mupa.

UIIK 6.3. Braneet: kj1acCHYeCKMMHU M COBPEMEHHBIMU METO/IaMH U
METOMYECKIMH MPHUEMaMHt OpTaHU3alnH U IIPOBEICHHS
11a00paTOPHBIX, IKCIIEPUMEHTAIILHBIX U TIOJIEBBIX UCCIIE0OBaHUH B
IIPEAMETHBIX 001acTAX OHOJIOTHS U XUMHUSL.

B pesynbrare 0OCBOCHUS AUCLUILITMHBI 00YYaIOIUiiCs JOKEH:

3HaTh:

B pesynbrare 0OCBOCHUS IUCIUILIMHBI CTYI€HT JOJDKEH 3HATh:

— OCHOBHbBIE TEOPETUUYECKHUE MOTOKEHUS ONOXUMHUHU U MOJIEKYJIIPHONU OMOJIOTUH;

— XHMMHUYECKHUH COCTaB, CTPYKTYPHYIO OpraHM3allli0 U pa3zHooOpasue (yHKIMHA OenKoB,
KHUPOB, YIIIEBOIOB, HYKICUHOBBIX KHCIOT, BATAMHHOB M JPYTUX OMOMOJIEKYJT;

— (yHnameHTanbHbIE TOHATHS, 3aKOHBl, TEOPUU KIACCHUYECKOH U
OMOJIOrMYECKON XUMUU U MOJIEKYJIIPHOM OMojioruy;

— OCHOBHbIE€ IPEBpAIlleHUs] OMOJIOTUYECKH BaXKHBIX COEIMHEHHUH B KIETKE KaK OCHOBY
oOMeHa BEIECTB U SHEPIHH, UMETh MPECTABICHHE O MPEOOPA30BAHUN SHEPTHH B OMOJIOTHYECKUX
cucTeMax U 00 MHTEerpaluu MeTaboIn3Ma;

COBPEMEHHOM



— MOJIEKYJISIDHBIE OCHOBBI HACJIEICTBEHHOCTH, CTPYKTYPHYK) OpPraHU3alMi0 TE€HOMOB
JOKJIETOYHbIX  (GOpM JKM3HM ©  KIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH MEXaHHU3MOB
NepeKoMOMHAIIMY HACTIEACTBEHHON HH(POPMAIIUHN Y BUPYCOB, MPO - U 3YKAPHOT;

— MOJIEKYJISIPHBIE MEXAHU3MBbI PeNYIUIUKALIUH, TPAHCKPHUIILINY, TPAHCIISIUN, PEMapalii;

— COBpEMEHHBIC JOCTI)KCHHS B O00JIACTH MOJEKYJISIpHOW OWONOrHH, TEeHEeTHYEeCKOU
WH)KCHEPUU;

— MECTO y4eOHOM TUCIUIUIMHBI B CTPYKTYpE MPOrpaMMbl y4eOHOTo nipeameTa «buomorus.

YMeth:

— OPUEHTHUPOBATHLCS B CTPYKTYPHBIX (POpMyJIax IJIaBHBIX KOMIIOHEHTOB KJIETKH (YTJIEBOIBI,
B TOM YHCJIC TIOJMCAaXapHIbl, aMUHOKHUCIIOTHI, OCJIKH, HYKJICOTHbI, HYKICO3Ubl, HYKICHHOBBIC
kucnotsl (JJHK, PHK), nunuasl, BuTaMUHBI, CTEPOUIHBIE TOPMOHBI)

— 0000maTh, CHCTEMAaTU3UPOBATh W AHAIM3UPOBATh YCBOCHHBI MaTepuall, BBIABIITH
B3aMMOCBS3b MKy XMMHUUYECKUM CTPOCHUEM BEIIECTBA U €r0 OUOIOrMYeCKO (yHKIIHEIH;

— TMPUMEHATh TEOPETHYECKHE 3HAHMSI IO OHOJOTMUYECKOM XUMHUU W MOJICKYJSIPHOM
OHMOJIOTHH B YUYEOHOH NEATENBHOCTH, a TakxKe JUIsl 0TOOpa CoAepKaHUs U TUNIAHUPOBAHUS U3yUeHUs
MaTepuaia Ha 3aHATUAX B IIKOJIE;

— pelaTh 3a/1a4y 10 MOJEKYJISIpHOW TeHeTukKe U 00bACHATh 3ananus u3 EI'D mo Bompocam
MOJIEKYJISIPHBIX OCHOB KHU3HU;

— MPUMEHATH TMOJIYYCHHbIE MPH U3YYCHUH OMOXMMUU M MOJICKYJISIPHOW OMOJOTHH 3HAHUS
TIPU OCBOEHUU APYTHUX AUCIHUIUIMH MPEIMETHO-COJEPKATETLHOTO H OMOJIOTMYECKOT0 MOYJICH;

— peann30BBIBaTh 00pa30BATENbHBIE MPOTPAMMBI IO YueOHOMY IpeaMeTy «buonorusy.

Baaners:

— OCHOBHBIMHU MOHITHSIM U TEPMUHAMU OMOJOTHYECKON XUMHUU U MOJIEKYJISIPHOU OMONIOTHY;

— HaBBIKAMH CaMOCTOSATEIBHOTO NMPUOOpETEeHHUs] 3HaHUI, B TOM YHCJE C HUCHOJIb30BAHUEM
COBPEMEHHBIX NTHPOPMAIIMOHHBIX TEXHOJIOTHIA;

— HEKOTOPBIMH  METOJaMH  aHaJIM3a, BKCHepHMCHTaHBHOﬁ u HCCHCHOB&TGHBCKOﬁ
ACATCIIbHOCTH, IIPUMCHACMBIMU B OMOXMMUHU U MOHeKyHHpHOﬁ OMOJIOTUU 1 OMOTEXHOJIOTHH.

4. CTPYKTYPA U COAEP KAHUE NJUCIHHUIIJIMHBI
4.1. O06beM IMCUMILIMHBI M BUAbI KOHTAKTHONH M CAMOCTOSITEIbHOM PadoThI

OO0mast Tpy10eMKOCTh JUCIHUILTUHBI COCTABISAET § 3a4. e. (288 yacoB), UX pacmpe/eeHue
0 BUJaM paboT mpencraBiieHo B Tadymie No 1.

Taomuma Ne 1

Pacnpenesienne TpyA0eMKOCTH JUCHHUILVIMHBI 110 BUAaM pador

®dopma 00yUeHHUs
Bun pabotsl OvyHas

7-8, 10 cemecTpbl
O01masi Tpy10eMKOCTh JHCIHHUILIHHBI 10 YYeOHOMY IIaHY 288
KonrTakTHast padora, B TOM YHCIIE: 104
Jlexuu 36
JlabopaTtopHble pabOTEI 68
CaMocTosiTeJIbHAsl pad0Ta, B TOM YHUCJIE: 157
M3ydyeHue TeopeTnyecKoro Kypea 40
CaMONOATOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHHI 80
BrinosiHEHHE KOHTPOJILHOM PAOOThI 37
IloaroroBka Kk dDK3aMeHy, c1a4a dIK3aMeHa 27




4.2. Y4yeOHO-TeMATHYECKUH IIJIaH

Haumenoanue pazaenoB u tem | Bceero, KonrakTHas padota Camoct. [ Dopmsl TeKyIIero
JUCIIMILITUHBI (MOJTYJIS) 4acoB pabota KOHTPOIIA
Jlexum | Ilpaxr. Jlab. yCIIeBaeMOCTH
3aHATHA | pabOTHI
Paszoen 1. Buoxumusn
4 kypce, 7 cemecmp
buoxumus kak 6azoBas 2 2 - - - CaMOKOHTPOJIb.
COCTAaBJIAIONIAs] COBPEMEHHOMN
(U3UKO-XUMHYECKOU
ouosoruu. XMMUYECKUN
COCTaB OpraHu3MoB. BoiHbli
Y MUHEpAJIbHBINA OOMEH.
BeJiku 1 HyKJIENHOBbBIE 14 4 _ 8 2 TecToBbIii
KHCJIOThI KOHTPOJIb 3HAHUM.
depMeHTHI - 22 4 - 16 2 KoHTpombHas
OHOJIOTHYECKHE pabota Ne 1.
KaTaJIN3aTOPbI
(KopepMeHThI).
Buonorudeckoe okucieHue. 2 2 - - - CaMOKOHTPOJIb.
Buramunsl. 14 2 - 8 4 TecroBbrit
KOHTPOJIb 3HAHUM.
IIpesenTanus
WHAUBUAYUIBHOTO
3a1aHMs.
HTtoro (7 cemectp) 54 14 - 32 8
4 kypc, 8 cemecmp
OOMeH HYKJICMHOBBIX KHCIIOT. 16 2 - 4 10 TecToBbiit
KOHTPOJIb 3HAHUIA.
OO6meH 6eNKoB 1 25 2 - 8 15 TecroBbIit
AMHUHOKHCIIOT. KOHTPOJIb 3HAHUM.
OOMeH yTIIeBOIOB. 30 2 - 8 20 Pacuer
SHEPIreTUYECKON
a¢dhexkTuBHOCTH
caxapos.
KonTponbhas
pabora Ne 2.
OOMeH TUnuaoB. 28 2 - 6 20 Pacuer
SHEPIreTUYECKON
3¢ PeKTUBHOCTH
KHPOB.
KonTponbhas
pabota Ne 3.




OOMeH BelecTB B OpPraHu3Me 18 2 - 16 I[posepka

Kak enHoe 1enoe. Perynsums KOHCIICKTA.

OoOMEHa BEILIECTB. Tecrossiit
KOHTPOJIb 3HAHUM.

IoaroroBka K IK3aMeHy, 27 - - 27

cavya 3K3aMeHa

Hroro (8 cemectp) 144 10 26 108

Hroro (Paznen 1 «buoxummus») 198 24 58 116

Pazoen 2. Monekynapuas éuonozus

BBenenue B MONEKYISIPHYIO 6 2 - 4 CobecenoBanue.

ononoruro. ctopus pazButus

MOJICKYJISIPHOM OMOJIOTHH.

benky u HyKIIEMHOBBIE KHCIIOTBI: 12 - 4 8 CaMOKOHTpPOIIb.

CBSI3b CTPYKTYPBI U (YyHKITHH IIpoBepka
KOHCIIEKTA.
TectoBbiid
KOHTPOJIb 3HAHUM.
KontposnbHas
paborta Ne 1.

CtpyKTypa TCHOMOB BHPYCOB, 10 - 2 8 Ort4eT Mo

po- U sykapuot. Hesinepuoie nabopaTopHOH

TE€HOMBI pabore.
CobecenoBanue 1Mo
MaTepuaiam
CTaTeu.

MoneKkynapHbIe MEXaHU3MBI 10 2 - 8 TepmuHOIOTH-

peruMKanuu YECKUI TUKTAHT
Nel.

I'enernyeckast pekOMOUHAIUS 10 2 - 8 Bpeita-punr
«["enernueckas
PEKOMOWHAITHS.

MonexkynsapHbIE OCHOBBI 10 2 - 8 CaMOKOHTPOITb.

KaHIIepOTreHe3a IIpoBepka
KOHCTIEKTA.
TecToBbIl
KOHTPOJIb 3HAaHUH.

MonekynspHble MEXaHU3MbI 10 2 - 8 Ortyet o

penaparun JJHK nabopaTopHOH
pabore.
KountponbHas
pabora Ne 2.

MonekynsapHble MEXaHU3MBbI 10 2 - 8 CobecenoBanue 1Mo

PETYISALNHU KIETOYHOTO [INKJIA, MaTepuaiam

CTapeHUs U MPOrpaMMHUPyEMOi CTaTel.

KIIETOYHOH Trbenu




MonekysspHbIE OCHOBBI U 12 - - 4 8 KontponbHas
MPaKTUYECKOE MPUMEHEHUE pabota Ne 4.
METOJIOB I'€HETUYECKOH
WHKEHEPUH
Hroro (Pazgen 2 90 12 - 10 68
«MosekynsapHas 0H0JI0THDY)
Hroro mo nucuunsinHe 288 36 - 68 184
JlabopaTopHble 3aHATHUS
No HaumenoBanue 1abopatopHbix paboT Kon-Bo
pazzena aya.
4acoB
1 Tema. besiky U HYKJIEMHOBbIE KUCJIOThI 8
1 Tema. GepMeHTHI — OMOIOTHYECKUE KAaTaTU3aTOPbI (KOGEPMEHTHI). 16
1 Tema. ButaMuHbI. 8
1 Tema. OOMEH HYKJIIEMHOBBIX KHCJIOT. 4
1 Tema. O6MeH GeNIKOB 1 aMUHOKHCIIOT. 8
| Tema. O6MeH yTraeBoI0B. 8
1 Tema. OOMEH TUMHIOB. 6
2 Tema. benku v HYKJICHHOBBIC KUCIIOTBI: CBS3b CTPYKTYPBI U PYHKIIUH 4
2 Tema. Ctpykrypa reHOMOB BUPYCOB, IIPO- U 9yKapuoT. HesiiepHble TeHOMBI 2
2 Tema. MonekyspHble OCHOBBI U IPAKTHYECKOE IPUMEHEHUE METOIOB 4
TE€HETUYECKON HHIKEHEPUU

Jlekuusa 1. (2 yaca) buoxumusa kak 0a3oBasi COCTABJISIIONIAST COBPeMEHHOH (U3MKO-
XUMHYECKOH 0H010rur. XUMHYECKHH COCTAB KUBBIX OPraHu3MoB. BoaHbI U MUHepaJIbHBIN

o0MeH.

4.3. Conep:xaHue TMCUUILINHBI

Pazgea 1. «buoxumusa»

[Ipenmer Oumoxumuu. buoxumust kak 06a3a Uil M3y4eHUs LUTOJIOIMH, MOJEKYJSPHOU
6uosioruu, puznonoruu. [ToHsTHE O MIACTUYECKUX U SHEPIETUUECKUX COSTUHEHHSIX, METaO0INTaX.
Makpospruyeckue COeIMHEHUs M Makpolsprudeckas cBs3b. OcoOas ponb Qochopa u cepbl B
o0pa3oBaHUM Makpo3prudyeckoi cBsizu. ATD — OCHOBHOE MaKpOIPrHUECKOE COEeIUHEHHUE.
ConepxaHue W pacrpenesieHue BOAbl B opraHuzMe M kierkax. CoctosHue BOAbI. Poib BOABI B

nmponeccax KHU3HCACATCIIbHOCTH.

CTPYKTYpbl OMONOIMMEPOB, KaTajlu3e 1 0OMEHE OPTaHUYECKUX COETUHEHUH.

MI/IHepaJ'IBHLIe BCIICCTBA M HX 3HAYCHHUEC B (I)OpMI/IpOBaHI/II/I




Jlekums 2-3. (4 yaca) beJIku 1 HyKJICHHOBbIE KHCJIOTHI.

AMUHOKHCIIOTHBIN cocTaB OenkoB. CTpyKTypHasi opraHuzanus OenkoB. JleHarypauus u
penarypanus OenkoB. Homenknatypa u knaccudukanus Oenko. CpolicTBa OenkoB. buocunres
O6enka. Ponp OenKOB B TMOCTPOCHHWH JKMBOM MaTepuM U MpOIEccax >KU3HEAESATEIbHOCTH.
Hyk1eMHOBBIE KUCIIOTBI: COCTABHbIE YaCTH.

JlabopaTopHnoe 3ausitue 1. (4 yaca) KauecrBennslie peakuuu Ha 6enku. CBoiicTBa OEIKOB.

OOHapy)keHne OCHOBHBIX (DYHKIIMOHAIBHBIX TPYNIHUPOBOK AMHUHOKUCIIOT — COCTABIISIOIINX
0€JIKOB, a TAK)KE XUMUUECKUX CBA3EH MPOBOJUTCS MO CPEACTBOM LIBETHBIX PEAKIIMH.

JlabopaTopHnoe 3anstue 2. (4 yaca) PactBopumocts OenkoB. Pa3nenenue anpsOyMUHOB U
MIO0YJIMHOB METOJaMU JHalin3a ¢ BhicauBaHus. [lo cpeAcTBOM cepum SKCIEPUMEHTOB
MPOBOAUTCA M3YYeHHE (DU3MUECKUX CBOMCTB OEJIKOB.

Jleknus 4-5. (4 yaca) ®epMeHTHI — OM0JI0THYECKHE KATAJIN3ATOPHI.

depMeHThI — OMOJIOTHYECKHE KaTaIM3aTopbl B Tporieccax oOMeHa BemiecTB. CTpoeHHE U
cBoiictBa (epmeHTOB. OIHOKOMIIOHEHTHBIE U JIByXKOMIIOHEHTHbIE (EepMEHThl. AKTHUBHBIA U
QIJIOCTEpUYECKUN HEHTPhl W uX crpoeHne. KodepmeHtsl. Momnekynspabie GopMbl (epMEHTOB
MYJbTUMEPOB  (M303UMBI  JIAKTATAETHAPOreHa3bl). 3HAYCHHE  HCCIEJOBAHUS  U303UMOB.
MynbTrdepMeHTHBIE KOMIUIEKChL. MeXaHu3M AeWCTBUS (EpMEHTOB. AKTUBATOPHI M MHTHOUTOPHI
¢depmenToB. HoMeHkmatypa (hepMeHTOB: TpUBHAJIbHAS, pallMOHATIbHAs, HayyHas. Kinaccuduxanums
(epMeHTOB, ee MPUHIUIBI U COBpeMEeHHOe cocTosiHue. Kiaccel epMeHTOB: OKCHIIOPETYKTa3bl,
TpaHcdepasbl, TMAPOIa3bl, JMa3bl, U30Mepas3bl, JIMrasbl. XapaKTEpPUCTHKA KIJIACCOB, OCHOBHBIX
noakinaccoB pepmentos. udper pepmentos. Jlokanuzanus ¢pepmeHTOB B KileTke. [IpakTrueckoe
UCIIOJIb30BaHUE (DEPMEHTOB.

JlabopaTopHoe 3ansiTue 3. (4 yaca) OTKpbITHE aMUJIa3bl B ClItOHE. KauecTBEHHbIE peakun
Ha MPUCYTCTBUE ()EPMEHTOB.

@®epMeHThl (MM SH3MMBI) — 3TO KAaTalM3aTopbl OENKOBOW MPUPOABI, YCKOPSIOIINE
poTeKaHue XUMHUYEeCKUX peakuuil. [Iponecc pacimennenus kpaxmana (M TIIMKOT€Ha) B IIOJIOCTH PTa
1oJ; AEHUCTBUEM aMuia3bl CIIOHbL. KauecTBeHHOe OOHapyKeHHME aMuila3bl B CIIIOHE y Pa3HbIX
mroneii. BosneiicTBue ciitoHbl Ha Kpaxmai ((hepMEeHTaTUBHBIN THIIPOIIN3).

JladopaTopHnoe 3ansitue 4-5. (8 yaca) Onpenenenue pepMeHTOB (Karanasza, TUAposIa3a) B
noyBe. Ha oCHOBE KOJMUYECTBEHHOTO OIpenesieHUs] (EpPMEHTOB MPOBOAUTCS aHAIU3 Pa3IUYHbBIX
TUITOB I10YB.

JlabopaTtopnoe 3ansatue 6. (4 uyaca) Ormpenenenne ¢epMeHTOB (Karanasa,
ackopOaTOKCH/a3a) B PACTUTEIILHOM MaTepHare.
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Jlnst u3ydeHust AeUCcTBUSL (PEPMEHTOB HX BBIJCISAIOT U3 JKUBBIX TKaHe. OOBIYHO A ATOMN
LeIH MTOAOUPAIOT JIETKO JOCTYIHBIM HCTOYHUK, Oorathliil JaHHBIM pepmenToM. [Ipouecc nepeBona
(epMeHTa B pacTBOp IMPOBOJAAT C IMOMOIIBIO TOMOI'€HHM3ATOpa, C MOCIEAYIOUIMM pPa3pylIeHHEM
KJIETOYHOM 000JI04YKHU (pacTUpaHUE B CTYNKE C MECTUKOM, 3aMOPaKUBAaHUS U OTTaWBaHUs, aBTOJIN3a
u 7ip). B xauecTBe 0OBEKTOB UCIIOIB3YIOT PA3IMYHbIE CEIbCKO-XO03SHCTBEHHBIE IPOTYKTHI.

Jleknus 6. (2 yaca) buojsioruyeckoe oKucJIeHuE.

3HaueHue W KiaccuduKanus OpoLeccoB OKHUCIEHUA. DepMEeHTbl OKCHIOPEAYKTas3bl.
Ana’poOHOe  JerHApHpOBaHUE, a’dpoOHOE  JAbIXaHHMe B  MUTOXOHApusAX. ComnpspkeHue
nerugpupoBanust ¢ cuHrezoM AT®, cybcrpatHoe M OKHCIUTENbHOE (OCHOpPHINPOBAHUE, HUX
MEXaHU3M U JIOKanu3anus. MUKpOCOMaIIbHOE OKUCIICHUE, €10 MEXAHU3M U 3HAUYCHHUE.

Jlexnus 7. (2 yaca) BuramuHbl.

Pons BUTaMHHOB B TmpoIlecce KU3HENEATCTHHOCTH, B 00pa3oBaHUU KO(PEPMEHTOB U
MPOCTETHYECKUX TPYyNN. ABUTAMHHO3BI, TUIO- M THUNEPBUTAMUHO3BL. CyTouHas MOTPeOHOCTH
YeJIOBEKa M JKMBOTHBIX B BHTaMHHAX. HOMEHKIaTypa BHUTAaMHHOB M WX KiIaccu(HKaIus TI0
PacCTBOPUMOCTH

JlabopaTopHoe 3ansaTue 8. (4 yaca) KauectBeHHbIe peakiiii HA BUTAMUHBI.

ButamuHbl — HU3KOMOJEKYJISPHBIE OPraHMYECKUE BEIIECTBA PA3NIMYHOM XUMHUYECKOU
HpUPOAbI, a0COITIOTHO HEOOXOAMMBIE Ui HOPMAJIbHOM >KHU3HEAESTENbHOCTH JII000r0 OpraHu3Ma.
s oOHapyKeHHsT BUTAMHHOB B IHIICBBIX MPOAYKTaX WM JAPYTHX OHWOIIOTHYECKHX OOBEKTax
OOBIYHO MOJIB3YIOTCSI KAUECTBEHHBIMH PEAKLUSIMH, OCHOBAHHBIMU Ha 0Opa30BaHUM XapaKTEPHOI'O
OKpAIICHHOTO MPOAYKTa PEaKIMi BUTAMHHA C KAKUM-THO0 XMMUYECKIM PEAKTHBOM.

JlaGoparopHoe 3ansiTue 9. (4 yaca) KonuuectBeHHoe onpenesienne ButamuHa C B XBoe U
Pa3IMYHBIX C/X MPOAYKTaX.

Buramun C. [TpuHIun MeTo1a KOJIMYECTBEHHOTO onpeesieHus: ButamuHa C OCHOBaH Ha €ro
CIIOCOOHOCTH BOCCTaHaBIMBATh 2,6-AuxiopdeHonunaodenon (MeTogoM TUTpoBaHus). B kauecTse
OOBEKTOB MOXKHO HCIIONB30BaTh pa3IMYHBIE CEIIbCKO-XO3SIMCTBEHHBIE TPOMYKTHI, COKH,
MEIULMHCKHUE MPEenapaThl U JIp.

Jlexnus 8. (2 yaca) O6MeH HYKJIEHHOBBIX KHCJIOT.

Pacnan HYKJIEMHOBBIX KHCIOT 10 HYKJIEOTHJOB IOJ JCHCTBHEM (EpMEHTOB HyKJeas.
[IpeoOpa3oBaHusl MypUHOBBIX M MUPUMHUAMHOBBIX a30THCTBIX OCHOBAaHUHM yrieBoJoB. buocunres
HYKJICMHOBBIX KMCJIOT. Perymnsauusa cunresa HTO.

JlabopaTopHnoe 3ansitue 10. (4 yaca) ['uaponan3 HyKJICONPOTEHMHOB APOXIKEH U OTKPBITHE
MIPOLYKTOB FMIPOJIN3A.
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Hyxreonporenapl mpeAcTaBiIsiOT COOO0M CIIOXKHBIE OEJNKH, COCTOSIINE U3 MPOCTOTO OeNKa 1
HeOeIIKOBOH YaCTH — HYKJICHHOBBIX kuciot. HykienHoBbIe KHCITOTHI SIBIISTFOTCS
BBICOKOMOJICKYJISIPHBIMH ~ COCIUHEHUSIMH,  TIOCTPOSHHBIMH W3  OOJBIIOTO  KOJUYECTBa
MOHOHYKJICOTHIOB. MOHOHYKJICOTH/IBI COCTOST U3 ITYPUHOBOTO HIIM MTUPUMHUIMHOBOTO OCHOBAHWSI,
YTIEBOIHOTO KOMIIOHEHTA (PHO03bI MU 1€30KCHPH003bl) 1 (HOCHOPHOIT KUCITOTHI.

Jleknus 9. (2 yaca) O6MeH 6eIKOB U AMUHOKHUCJIOT.

Kartabonusm GenkoB 10 aMUHOKHUCIOT. ['maponn3 OeiaKkoB A0 MENTUAOB IMOJ JEHCTBHEM
MpOTEeMHa3 W TENTUIOB JI0 AaMHHOKHUCIOT Tox JAeiictBueM mentuaas. [IpeoOpazoBanue
AMUHOKHCIIOT IO aMHUHO-, KapOOKCWJIBHOM TpyIIe, pajuKaly W HX 3HAuY€HHE. 3aMEHUMBbIE,
[0JTy3aMEHUMBbIE U HE3aMEHUMbIE aMUHOKHCIIOTHIL.

Jlaboparopnoe 3ansatume 11. (4 uyaca) BreineneHue JIErkopacTBOPUMBIX OEJIKOB U3
OHMOJIOrMYecKOro MaTeprasa U UX KOJTMYeCTBeHHOe omnpeenenue mno Jloypu.

MeTtoa OCHOBaH Ha M3MEPEHHHM MHTEHCUBHOCTH OKPAaCKH, KOTOPYIO HaéT pacTBOp Oenka B
LBETHBIX peakuusx — OuyperoBoil u peakuuu PonuHa. VIHTEHCHBHOCTH OKpPACKH KOMILIEKCA,
KOTOpas 3aBUCHT OT KoJMyecTBa Oenka B HccieqyeMoil  mpoOe, u3Mepsercs Ha
(OTOIIEKTPOKOIOPUMETPE C KPACHBIM CBETO(DUIBTPOM.

JlaboparopHoe 3ansiTue 12. (4 yaca) OnpeneneHue aMUHHOTO a30Ta METHBIM CIIOCOOOM.

AMUHHBIA 30T TPEJACTABICH B PACTUTEIHLHOM ChIph€ AMUHOKHUCIOTaMH, MENTUIAMHU U
OesKkaMHu, KOTOpBIE SIBJISIFOTCS HMCTOYHHUKOM A30THOTO IUTAHUS JAPOXOKEH, U COJAEp)KaHHE HX B
nporecce OpoKEeHHsI 3aMETHO CHWXKaeTcs. B pe3yiabTare UX NpeBpalleHWi MOoJ JeWCTBHEM
JIPOXKKEN 00pa3yroTcs BhIcIMe cupThl. [Ipu Tepmudeckoit 00paboTke aMUHOKUCIOTHI U TETITHIBI,
BCTyMasi BO B3aHMMOJEHCTBHE C caxapaMmu, OOpa3ylOT MEJIaHOMIWHBI, albACTUAbl U ApyTue
MPOJIYKThI, OKA3bIBAIOIINE CYIICCTBEHHOE BIMSHUE HA KaY€CTBO KOHEYHOU MPOTYKITHH.

Jlexkuus 10. (2 yaca) O0MeH yrJjieBo0B.

VYrneBoabl: CTpOEHHE, CBOWCTBA, TMpeacTaBuTend. Ponb yrieBogoB B Ipoleccax
KU3HeAesTeNbHOCTH. KaTabonnus3m ClI0XKHBIX yTIEBOIOB 10 MOHOMEpPOB. IlyTu pacnana riroko3bl B
opranusme. [HMKOIU3, MEXaHMU3M, JIOKAIU3alusl, 3HaueHue, sHepreTudeckuil >Ppdexr. Xumusm
CIHPTOBOTO U MOJIOYHOKHUCIIOTO OpOKEHUS, UX MPAKTHYECKOE UCIIONb30BaHue. A’poOHBIN pacnan
MUPOBUHOTPAJHON KHUCIOTHl /0 KOHEUYHBIX MPOAYKTOB oOMeHa. Llukn nu- u TpukapOOHOBBIX
KHCJIOT, €r0 JIOKAIMU3alus, MEXaHU3M M 3HaueHUe. DHEepreTHYecKuid OanaHC MOJIHOTO OKHUCICHUS
TJIIOKO3BI, €ro JIOKalu3alus, MeXaHu3M | 3HaueHue. [lenrozodocdaTHoe mpeBpallieHle III0KO3bI,
€ro MeXaHu3M, JIOKamu3alus, 3HaueHue. XapaKTepucTHKa (EpPMEHTOB, YYAaCTBYIOIIUX B
IpeBpalleHHs] YTIIIEBOJA0B Ha BCEX CTAAMSIX IIUKIIOB.

JlabopaTopHoe 3ansitue 13. (4 wyaca) Pazgenenrie MOJOYHBIX MPOAYKTOB Ha COCTABHBIE
yactu. OnpezeneHne KUCIOTHOCTH U cofiepaHue Oellka B MOJIOKE M KHCIOMOJIOYHBIX MPOTYKTOB.
Omnpenenenue JaKTO3bl MUAHUIAHBIM CIIOCOOOM.
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Onurocaxapunsl. KonmudecTBeHHOE cojiepkaHue Oellka M KUCIOTHOCTH B MOJIOKE U
MOJIOYHBIX TPOAyKTOB. LlmaHwmHbi cmoco0 ompeneneHus JIAKTO3bl OCHOBAaH HAa CIOCOOHOCTH
PEAYLUPYIONIUX caxapoB BOCCTAHABIMBATH B IIEIIOYHOM pacTBope rexcarmaHodeppar (I11) xamus B
rekcanmanodeppat (1) xamus.

JlabopaTopnoe 3ansitue 14. (4 4waca) OmnpezneneHue BOJOPACTBOPUMBIX YITIEBOAOB 11O
Mertony bepTpana (B MUIIEBBIX MPOAYKTaX).

XHUMHUYECKHE METOABl OINPEACIEHUSI CaxapoB OCHOBaHbl Ha BOCCTAaHABIMBAIOLIEH
CIIOCOOHOCTHM MOHOCAaXapHJI0B M HEKOTOPHIX I[OJINCAXapUIOB IEPBOro TMOpsIKa, HaIpUMep
ManbTo3bl. Takue caxapa coaepxar CBOOOJIHBIE QJIbJETUAHbIE WIM KETOHHbIE TIpYMNIbl U
Ha3bIBAIOTCA  peAyLuupylolmMHu caxapamu. Jlnsg onpeneneHus TeX caxapoB, KOTOpHIE
HENOCPEJCTBEHHO BOCCTaHABIMBAIOIIEH CHOCOOHOCTBIO HE 007aJaloT, HMX MpPeJBapUTEIILHO
MOJIBEPratoT FUAPOIH3Y.

Jlexnus 11. (2 yaca) O6MeH TUNUI0B

Knaccudukanys nunuaos, ux Jokanusamnus 1 3HaueHne. Karabonusm Kupos 10 riaviepruHa
U BBICIIMX JKUPHBIX KHUCJIOT. Pacmajg riuinepuHa A0 KOHEUHBIX MPOAYKTOB OOMEHa.
OHepretuyeckuil OanaHc pacnajaa rMuepuHa. Pacmaj >KUpHBIX KUCIIOT 10 alleTUI-KO3H3MMa A.
MexaHu3m, JoKanu3alus, dHepreThueckuil Oananc. [IpeBpaleHus aneTHiI-KodH3UMa A U UX
3Ha4yeHue. Pacmajg aneTuin-kosH3uMa A 10 KOHEYHBIX IPOTYKTOB. DHEPreTHYeCKHid OajaHc pacnaaa
KUPHBIX KUCJIOT 10 KOHEYHBIX MPOAYKTOB OoOMeHa. bHOCMHTE3 riMiepuHa U >KUPHBIX KHCIOT.
buocunTes  TpurmmepuaoB.  MexaHuW3M, — JIOKaIM3amMs.  XapakTepHCTUKA  (pepMeHTOB,
Y4acTBYIOUIMX B MPEBPALECHUS JUIUIO0B Ha BCEX CTAIUAX LUKIIOB.

JladbopaTopHoe 3anstue 15-16. (6 uacoB) OrmpeaeneHre MWOJHOTO, KUCIOTHOTO H
MEPEKUCHOTO YHCEIl B JKHUpax (MCCiIeI0BaHUE MUIIEBBIX TPOAYKTOB).

KucnotHoe uncino xapakTepusyeT KUCIOTHOCTb JKUpa U uzMepsiercs konmdectsoM Mr KOH,
HEOOXOUMOro il HEeHTpanu3aluu CBOOOJHBIX JKUPHBIX KHUCJIOT, coAepxamuxcs B 1 T xupa.
MonHoe 49mMCIO MOKa3bIBAeT, CKONBKO TPAMMOB Hola MOXeT OHITh cBs3aHo 100 T sxmpa u
XapaKTEepU3yeT CTENEHb HENPEIEIbHOCTH )KMPOB (HaJIM4Me IBOMHBIX cBsizel). IlepekncHoe uncio
CILy’KMT ITOKA3aTeJIeM OKHCIUTEIbHBIX H3MEHEHUH )KUPOB.

Jleknusa 12. (2 yaca) O0OMeH BellecTB B OPraHm3Me Kak eauHoe mesoe. Peryasimus
o0MeHa BelecTB.

KnroueBble MeTabonuThl M MX 3HaueHWe. B3auMomnpeBpalleHus BeIIECTB Yy aBTO- H
reTepoTpOHBIX OpraHu3MoB. LleHTpanbHas pojb HYKJIEWHOBBIX KHCJIOT W O€lIKOoB B OOMEHE
BEIIECTB. BHYTpUKIETOUHAs peryjasuus: peryisuus akTUBHOCTH (EpMEHTOB, HMX CHHTE3a,
MeMOpaHHasi peryysnus. MeXKIeTouHast perysnus MeTadoiau3Ma y BBICHIMX OpraHu3MoB. Poib
ropMOHOB. HepBHO-TymMOpanbHas peryisiius y BBICIIMX JKMBOTHBIX M 4esoBeka. Poub
CHUHTETHYECKUX OHOPETYIISTOPOB.

Paspnen 2. «MouiekyasipHasi 0M0JI0THsD)
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Jlekuma 13. Beeaenue B MoJekyJasspHyl0 OuoJsioruro. HMcropust pasBuTHA
MOJIEKYJISIpHO# OnoJiorum. (2 yaca)

MonexynsipHas 6uonorus kak Hayka. OCHOBHBIE 3Tallbl pa3BUTHS M Haubojee KpyMHbIE
OTKPBITUSL  MOJIEKYJIIDHOM  Omojormu. MeToasl  MOJEKyJsipHOW — Ouonoruu. Bakneime
JOCTHKEHUSI, COBPEMEHHBIE TEOPETHUUECKUE U NPAKTUUECKUE 3aJlaud MOJIEKYJSIpHOW OHOJIOTHH.
CBs13b MOJIEKYJISIPHOM OMOJIOTUU C IPYTUMHU HaAyKaMHU.

JladopaTopHusblie 3ansTusi 30-31. besiku U HyKJIeMHOBbIE KMCJIOTBI: CBSI3b CTPYKTYPbI U
¢pynkuumn. (4 yaca)

AMHMHOKHUCIOTHBIN cocTtaB  OenkoB. Ilentuael. CrTpyKTypHass OpraHu3anus OCKOB.
@onnuHr, paboTa aJeHWIATIHUKIA3HON cuctembl. @DyHKiuM manepoHoB. llonudepmentHsie
KOMIUIEKCBI M HMX opraHuzauus. benkoBas uHxkeHepus. BHekneTouHbIi CHHTE3 OENKOB:
MPOKAPUOTHYECKAE M JYKAPUOTUYECKUE OECKICTOYHBbIE OCIOKCHHTE3UPYIOIIUE CHCTEMBI,
MPOTOYHBIE CHUCTEMBI CHHTe3a Oenka. PasHooOpasme cTpykTyp W (yHKOH OenkoB. CBs3b
CTPYKTYpbl U (pyHKIMN OenKoB. MeKMOJIeKyIIpHbIe B3aUMOJACHUCTBUS (HYKJICHHOBBIE KHCIOTHI U
OeJIKu, ToJIucaxapuabl U OCJKH, ULl U OCJIKH, TIOJIMCaxapyabl U JTUMUIbI, 0CJIOK — OCIIKOBBIC
B3aUMO/JICHCTBUS) M UX POJIb B (YHKIIMOHUPOBAHHUH KUBBIX CUCTEM. CTPYKTYypHO-PYHKIIMOHATbHAS
3BOJIIOLIMSI OEJIKOB.

Brigenenue u nepBble XMMHUYECKHE MCCIEIOBAaHUSI HYKIEHMHOBBIX KHCIOT. J[okazaTenbcTBa
¢byskmmii JIHK kak xpanutens reHeTndeckoi mHpopmanuu. PacmmppoBka reHeTHYeCKOro Koja.
Crpykrypa HYKJIEHMHOBBIX KHUCIOT. C2'9Hmo- m C3'aH10- KOH(GOpMAIMU TIEHTO3, CHH- U aHTH-
koHpopmauuu. [Tonumopdusm apoitHoi ciiupanu: B, A, C u Z-popmsl IHK, ux xapakrepuctuka u
ycioBusa Bo3HUKHOBeHMs. Cepxcnupanuzamus JJHK. JIHK u PHK kak HOcuTenn reHeTudyeckou
unpopmanuu. Crpykrypa u ¢yakuuu PHK. Ilpunuuner cexBenupoBanusi JIHK. Conepxanue
HYKJIEMHOBBIX KHCJIOT B TeHoMax B ¢uorenese. JJHK-nmapanokc (mapagokc «C») U €ro mpuuuHBIL.
Karanutuueckue (pubosumusie) ¢pynkunn PHK. Konnenuums «Mup PHK», npeamectBoBasiiero
mupy «JIHK-6emxm.

JladopaTopHoe 3ansTHe 32. CTpPyKTypa TreHOMOB BHPYCOB, NpPO- M 3JYKAPHUOT.
Hesinepubie reHombl. (2 yaca)

JHK-conepxamme Bupychl u (aru. PHK-comepxamue Bupycel. THIBI TeHETHYECKOTO
Marepuaia, MeXaHu3M perumkanuid. OcoOeHHOCTH CTPOCHHUSI TEHOB OakTepro(aroB, BUPYCOB U
IeHOB 3yKapuoT. DOpMbI CyLIECTBOBAHUS BHPYCOB, MPOCTHIE U CIIOKHBIE BUPYCHI, UX (OPMBI U
pa3mepsl. Tumnbl B3aumoaeicTBUS BUpyca U KieTkd. CriocoObl IPOHUKHOBEHUS! BUPYCOB B KJIETKH.
Cragun penmpoayKUuH BHpyca: CHHTe3 BuUpycocnenuduueckux O€IKOB U peIuIMKauus
HYKJIEMHOBBIX KHUCJIOT. OOpaTHas TpaHckpunuusg. COOpka BHPYCHBIX YacTHUILl M UX BBIXOJA M3
KJIETKU. 3Ha4eHHEe BUPYCcOB. IIponcxoxieHne BUpyCoB U UX POJIb B DBOJIIOLIUH.

CrpyKTypa reHOMOB IIPO- ¥ 3YKapHOT. Y HUKAJIbHbBIE U [IOBTOPSAIOILNECS T'€HbI, CTPYKTYPHbBIE
U peryiasTopHble TeHbl. (OCOOCHHOCTH CTPOCHHSI TE€HOB TMpo- U dykapuoT. CTpykTypa
TPAHCKPUIITOHOB U PETYJIALNS TPAHCKPUIILIMU y MPO- U dyKapuoT. ['oMeo3ncHble reHsl. OyHKIMH
reHoB. CaremumutHas JIHK. Mx accoumanusi ¢ reTrepoXpoMaTHHOBBIMU OOJIACTSIMHU, pa3Mephl,
BU0Bas crnenuduuHoctsb. Tenomepusie nocnenosarensuoctu JJHK.

IIpoueccunr PHK y sykapuot. CrunaiicuHr U ero BUIbL: cIutaiicuHr snaepHoi npo MPHK,
LM C-CIUIANCUHT, TpaHC-ciacuur, cruiaiicuar TPHK, crmaiicunr B renax pPHK Husmmx sykapuor,
aJIbTCPHATUBHBIN CIUIAMCHHT JP.

14



Hesanepubie renomsl. I[logBHMXKHBIE T€HETHYECKHME DJIEMEHTbI W DBOJIOLHS T'€HOMOB.
bakrepuanbuble mua3Mubl. [S-3memMeHTsl M TpaHCHo30HBI OakTepuil. [lonBUKHBIE reHETHUYECKHE
JJIEMEHTBl JDYKAapUOT: CTPOECHUE U MEXAHU3M MUIpPALUU; POJIb TPAHCIIO30HOB B MOJEKYISAPHBIX
Iporeccax 3BOJIOLHAHA FT€HOMOB: XpPOMOCOMHBIE IEPECTPOMKH, BIIMSIHUE UX HA XapaKTEP SKCIPECCUU
T€HOB, TOPU30HTAJIbHBIN [IEPEHOC I'EHOB: CTPYKTYpa XpPOMAaTHHA.

I'enombr opranemn sykapuor. JIHK MuTOXOHOpUt M XJIOPOIUIACTOB: OCOOEHHOCTH
CTPOEHMS], TEHETUYECKHI COCTaB. DKCIPECCHS MUTOXOHAPUAIBHBIX T€HOB, KOHTPOJIb CO CTOPOHBI
snpa. Pemnmukanus MutoxoHapuanbHoil u xnoporuiactHol JIHK. Pons simepHoro anmapara B 3Tux
nporeccax. [Tomumopdusm mutoxonapuanbaon JIHK u sBostonus uenosexa.

Jleknus 14. MoJjiekyasipHble MEXaHH3MbI pelJIMKanuu. (2 yaca)

HokazatenbctBo  crocobHoctn  Monekyn JIHK k  camoynBoenmio. Ilonstue o
KOHCEpPBAaTUBHOM M HEKOHCEpBaTUBHOW perumkanuu. [loareepxkaenne IlomykoHCEpBATUBHOIO
Xapakrepa peIUIMKalUU B SKCIIEPUMEHTE Ha XPOMOCOMAX, J0KAa3aTeIbCTBO KOMPOBAHUS MATPHULIBL.
Merton "ananuza OMKaWIIMX coceei”" B MOCIeI0BATEIbHOCTH HYKJICOTHIOB, KaK JI0Ka3aTEIbCTBO
aHTUnapaienbHoctu pacnonoxenuss Hured JHK. depmenraruBnas cucrema cunreza JJHK.
IIepBas cxema npephIBUCTON aHTUIMAPAIIEIBLHON perunkauuu Pumkn-Oka3zaku U 10Ka3aTelbCTBA
e€ nonoxxenuil. Mannmanusa perumkaruasix nenei JJHK ¢ nomomesro PHK-3aTpaBok. Pennukanus
JBylenoyeyHoil antunapamiensHoi auHeHod nenu JAHK (II-as cxema Oxazaxu). Perumkanus
onHouenoyeunslx JIHK coxpepkamux ¢aroB Ha mpumepe @X 174, nokazaTenbCTBO y4yacTus
3aTpaBouHbix (parmenToB PHK B wux permkanum. I[lonsitue o mpaiimase. Permukamms
nBynenodeuyHoil kospuesor JIHK. Monens pa3smaTsIBaloOIIEro pyJoHa M MOJENb PEIJIMKALMU B
nByx HampasiieHusix (Moaens Kepuca). JIHK-pacrieraronmue 6enku, ©X OCHOBHbBIE XapaKTEPUCTUKH
u Ouonornyeckue (yukuuu. [InaBsmme Oenku Anbbeprca (1977) m ux xoomepamus ¢ JJHK
nonuMmepaszoil. [lonstue o JIHK renukaszax, Tononsomepasax (TOMOJIOTHUECKHX PETAKCHUPYIOLIUX
6enkax). JIHK rupassl. Monenu ux aeicTBUS U KOOIEpaLusl.

CKopocThb U HanpaBJI€HUE PEIUIMKALUHU y TIpo- ¥ dyKapuoT. [lonsaTue o pennukonax. Cxema
MPEPHIBUCTON  aHTUMapauienbHol  perummkanuu — KopuOepra-Okazaku. CpemHsii  CKOPOCTh
permukanuu. Xumuueckas mnpupona JIHK-momumepaser 1 (dpepment KopuOepra). ®DyHkimu
tdbepmenta. Mexanusm nerictBust JJHK-momumepassl 1. Buger marpuni-zarpaBok mo KopuOepry.
Ox3oHykieazHasd akTtuBHOCTh JIHK-nmommmepassr 1. Cxema HenpepbIBHOW aHTHIApaIEIbHON
permukannu o KopaOepry. Cxema mapasuiensHol perunkanuu Kepuca. O6napyxenue JITHK-
nonumepassl 11 u 11l E. coli, nx xapakTepucTHKa U CBOWCTBA.

Jlexnus 15. 'eneTnueckasi pekomoOuHamus. (2 yaca)

OcCHOBHBIE THUIIBI peKOMOWHAIMHU. ['OMoJIOrMYHAs, WM OO0IIeH, peKkoMOUHAIHS.
dopMHUpOBaHUE TETEPOAYIUIEKCA - KIOUEBOTO MPOMEKYTOYHOTH MpoayKTa (MHTepMeanara)
peKoMOMHALIMK. DKTONMYECKasi pEKOMOMHALINA U €€ OMOJIOTUYecKast poiib.

Mogaens Xommupaes. "llomyxuazma Xommuzaes"."Murpamusi BeTBieHus". dopmupoBaHue
rerepoaymiekca. CxemMa u3oMepH3allMM MOdyxuasmsel, mpeanoxkeHHas X. Ilorrepom u /[l
Hpeccnepom. HekpoccoBepHble XpoMaTHAbl, PEKOMOMHAHTHBIE XPOMATHAbI BTOPOrO THIA
(KpoccoBepHBbIe), peKOMOMHAIIMOHHBIH reTepoayiuiekce. "Konsepcus rena”.

Ponb cienmanbHBIX YHAOHYKIIEa3 (pe30iiBa3) B pa3pylieHUH MOJTyXHUa3Mbl y 6akTepruodaron
T4 u T7, E. coli, apoxokeit u yenoBeka. benku E. coli, ocymiecTBisitonue MUrpanuio BeTBICHUS
MOJIyXHa3MBbl.
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I'enetnueckuii KoHTpoiab pekomMOMHaimun y E. coli. Tpu mnyTw roMoioru4Hoi
pekomOunanmn y E. coli (A. Kimapk, 1973). ®opmupoBanme RecA-/IHK-pumamenta B
IIOATOTOBUTEIBHOM, IPECUHANITUYECKON CTaJUUU KPOCCUHIOBEpa. Peakiuu CHHANTUYECKON CTaauu
KpOCCHHTOBepa BHYTpH ¢uinaMeHToB. [locTcuHanTuyeckuii reTepoayiexc.

Pons depmenta RecBCD-nykieassl B reHeTHUecKo pekomOuHamnuu. Poib 6emkoB RuvA,
RuvB u RuvC B Murpamnuu BeTBIIEHHS U pa3pelieHHe Moixyxua3Mmbl. Mojens pekoMOMHalMK Ha
OCHOBe permapaiuu aByrenodeynbix pa3psiBoB JJHK (OKocrak, 1983).

Jleknus 16. MoJiekyJIsipHbIe OCHOBBI KaHIlepoOreHe3a. (2 yaca)

Tpanchopmanus KJIETOK B Mpoliecce oImyxojeoOpa3oBanus. [IpuduHBI BO3HUKHOBEHUS
onyxojnei. Posb HacieaCTBEHHOCTH, BUPYCHOHW W SKOJIOTMYECKOM KOMIIOHEHThI B Pa3BUTUHU
OILyXOJIEH YEJI0BEKa.

[Ipotoonkorensl. OHKOreHbl. MexaHH3Ma NPEBPALICHUS NPOTOOHKOTEHOB B OHKOTCHBHI.
AHTHOHKOTEHBI, WM TEHBI-CYIIPECCOPHI OIMyXoJei. [ eHeTHueCKnii KOHTPOJIb METacTa3upOBAHUSL.
MHOroCTYIIeH4YaTOCTh (POPMHUPOBAHUS OMYXOJIH (OITyXO0JIeBasi IPOTPECCHS).

Jlekums 17. MoJiekyasipabie Mexanu3mbl penapanun {HK. (2 yaca)

[Tpuunns! ommbok npu cunresze JJHK, ux xomuuectBo in vitro. Dtansl npoepku JJHK mpu
penapanuu. yHKusS GEepMEHTOB perapanud. TUIBI CIOHTAHHBIX U WHAYIHUPYEMBIX MTOBPEKICHHIMA
JHK IlocnenctBust Hapyuienuii B cucreme penapanuu. Tunbsl noBpexaenuii B JJHK (oxucnenue,
JI€3aMUHUPOBAaHUE, AJKUJIUPOBaHUE, OOpa30BaHWE TUMHHOBBIX JUMEPOB, AallypUHHU3ALMS).
Cucrembl penapauuu (mpsMas —pemapanusi, OSKCIU3WOHHAs penapauus). Hykieotunnas
skciu3nonHas pemnapanusa (ATd-3aBucumbiii Mexanu3m yaanenus mnoBpexaeHuit u3z JIHK).
[IpencraBnenue o skcuHykiease u e€ nporomepax (uvrA, uvr B, uvr C). Penapanuonnas cucrema
JHK denoseka. Pemaparus ommbok perunkanuu JJHK. PexomOuHanTHas (MMOCTpEIUITMKATHBHAS)
penapanus. SOS-penapanus.

Jleknus 18. MoJieky/JsipHble MEXaHU3MbI PEryJsillui KJIETOYHOI0 IUKJA, CTAPEHUS U
NMPOrpaMMHUPyeMoii KJIeTOUHOM rudesn. (2 yaca)

[lepnoae! kierounoro nukna: Gy, S, G, 1 MUTO3, UX XapakTepucTtuka. IIpogomkureabHOCTD
KJIETOYHOTO IUKJIa U ero a3 B pa3auuHbIX KieTkax. CUrHajgbl pa3MHOXKEHHS KIETOK, HUX
XxapakTepucTuka. OTrpaHMYEHHE 4YHUCIAa KIETOYHBIX JEJICHMM B HOPMaJbHBIX KIETKAX M €ro
3HaueHue. benku—perynaropsl cMeHsl a3 KJIeTOYyHOro nukia. Ponb reHa pS3 u KoaupyeMoro um
6enka B OJIOKHPOBAaHMHM MUTOTHYECKOTO LMKJIa rpu nospexaeHusx JHK.

MonexymsipHble OCHOBBI cTapeHus. Dpdext Xeidnuka. CTpykTypa Tenomep. Teromepsl u
npobJjieMa KOHIIEBOM Hemoperuinkanuu. JlelictBue temomepasbl. TemomepHass TEOpHusi CTapeHUsI.
HeoGpartumble u3menenuss JIHK, napymenuss B cunrese PHK u GenkoB, B oOpa3oBanum,
TPAaHCIIOPTE W WCIIOJIB30BAaHUM SHEPTHH, IMaJCHHE WHTCHCHBHOCTH CHHTE3a MEIUATOPOB W psija
ropMoHoB. [IpekpaiieHre MUTO3a, BHIKIIOUEHUE JICHCTBUS TeIOMEpasbl.

[Iporpammupyemasi KJIeTOYHAs THOETh WIM aronTo3. MexXaHu3M amonTo3a, ero 3Ha4YeHue
perymsnus. Ponb Genka rena p53 B anmonrtose. Poinb anonto3a B pa3BUTUN OPraHu3Ma U BOJIOLIUH.
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JlabopaTopubie 3anaTua 33-34. MoJiekyJsipHble  OCHOBBI M INPAKTHYeCKoOe
NPUMEHEHHE METO0B reHeTHYeCKOM NHKeHepuHu. (4 yaca)

OCHOBHBIE TTOHATHUS TEHHOW MH)KCHEPUHU: KIIOHUpOBaHUe, TpaHchopmarus, BeKTop. OCHOBBI
TCHETHMYECKON  WHXXEHEPHH:  PECTPUKIMOHHBIM  aHajau3, KJIOHHUPOBAaHHME, THOpHIAM3AIINS,
onpezaeneHue HykieoTuiHbIx nociuenosatensHocTed [JHK u PHK. OcHOBHBIE CBOMCTBa BEKTOPOB,
HCIIOJIb3YEMBIX B TEHHOHN MHKeHepUH. MeToauka noinyueHus pekomouHanTHeix JTHK.

OmnpeneneHue NOCIENOBATENBHOCTH HyKJIeOTUAOB. llonuMepasHas LenHas peaxius.
Obnactu npumeneHus. [loaxoapl K KapTUPOBAaHMIO TE€HOMOB BbICIIMX 3yKapHoT. CoznaHue
kioHotek kK/IHK. Meroasl ckpununra kiaonotek k/IHK: ruOGpunnsanus HyKI€HMHOBBIX KHCIOT,
UMMYHOJIOTHUECKasl JIeTeKIUs CIIeHU(PHUECKUX aHTUTE€HOB, TOMOJIOTHUYHAs peKoMOuHauus, oToop
10 MIPOIYLIIMPOBAHHIO OMOJIOTMYECKH AaKTUBHBIX MOJIEKYI.

XYUMHUYECKUM CHHTE3 TCHOB. CO3JIaHI/I€ HCKYCCTBCHHBIX TCHCTUUYCCKHX IIPpOrpaMM H HX
IMPAKTUYCCKOC IIPUMCHCHHC.

[Homumopdusm amunbl pecTpukiMoHHbIX GparmenToB (RFLP), IHK-mapkupyromme caiTel
(STS). Paznmuunble HYKJICOTHIHBIE TIOBTOPHI M UWX HCIOJb30BaHUE IS KapTHPOBAHMSL.
MuKpocaTe/UIMTHBIE  MapKephbl. I'eHomHass  JAKTUIIOCKOIMSL. OnpeneneHye  MOJIHON
MIOCJIEIOBATEIBHOCTH HYKIECOTHIOB OpPraHu3MOB. MUKpPOCATE/UINTBI, HX HCIOIb30BAaHUE JUIS
MOCTPOCHHUSI ~ BBICOKOHACBHINICHHBIX  reHermueckux  kapt.  JAHK-¢uurepnputunr.  banku
HYKJICOTHIHBIX TOCJIeA0BaTeNbHOCTEH. MexayHaponHas mnporpamMma «l'€HOM — dYeroBeKay.
I'enernueckoe kapTtupoBaHue. ['€HOMHas JAKTUIOCKONUA. ['€HEeTMYeCKH JEeTEepMUHHUpPYEMBIE
00s1e3HU.

OcHOBbI OMOMH(OPMATHKHU: CPAaBHEHHE IOCIICIOBATEILHOCTEH HYKJICOTHIOB, CPaBHECHHE
OCJIENOBATEILHOCTEN AMHUHOKUCIOTHBIX OCTaTKOB. I'omomnorus. WNnenrudukanms
(hyHKIIMOHAIBHBIX 00JIaCTeH reHOMa Ha OCHOBE HYKJICOTHJHOTO COCTaBa.

KionupoBanue HOBbIX TIeHOB. OTkpbITble pamku  cuMmrThiBaHus. [lepexonm k
HOCJIEIOBATEIbHOCTY AMUHOKHUCIIOTHBIX OCTAaTKOB. AHAJIM3 HK30H - HHTPOHHOM CTPYKTYpBHI.
Omnpenenenne XpoMOCOMHOM nokanu3auuu. Ilouck perynaropssix siemeHToB. IIpenckaszanue
(YHKIMY KJIOHUPOBAHHOTO I'eHA M0 IEPBUYHOM CTPYKTYpeE.

[To3unnonHoe K1oHUpOBaHUE. [ eH-KaHauaaT. AHAIN3 cleTuieHus. | eHeTHYecKue MapKephl.
[Ipsimas u HenpsiMast FreHHast JUArHOCTUKA.

I'ennas uH>XEHEpHUs BBICIIMX DYKapuOT. MoJenpHble OpraHu3Mel. ['eHHas Tepanus: 3a1a4y,
MOJIXO/IbI, BEKTOPHBIE CHCTEMBI. [lOMOTHUTENbHAS W 3aMecTUTeNbHas TeHHas Tepanus. OneHka u
BO3MOXHO€ YMEHBIIIEHUE OUOJIOTMYECKOTO PUCKA, CBSI3aHHOTO C CO3JaHHEM U PACIPOCTPAaHCHHEM
pekomOunantaoi JTHK.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B npouecce npenogaBanus kypca «MosnekynsgpHast OHOIOTHS C OCHOBAMU OMOTEXHOIOTHID)
HCIOJIb3YIOTCA KaK TPAJUIIMOHHBIE TEXHOJIOTHH 00yueHUs (00bSICHUTEIbHO-UILTIOCTPATUBHbIE), TaK
U HOBBIE TEXHOJOIMU: MpoOieMHoro oOyueHus (mpoOieMHas JeKIUs, JEKIUs C 3apaHee
3aIJIaHUPOBAHHBIMM OHIMOKaMH, JTaOOpaTOpHbIE 3aHATHSA, MpENIoiaralolife pelnieHne y4eOHoM
poOJIEMBI), UTPOBBIE TEXHOJIOTHH.

OcHOBHOII 00beM y4eOHOTO BPEMEHH, OTBEJCHHOTO JAHHOW MPOrpaMMON Ha MPOBEJCHHE
KOHTaKTHOM paboThl CO CTyAEHTaMH, MCIONb3yeTcs Ui Ja00paTOpHBIX padoT, B XOJ€ KOTOPBIX

17



OCBaMBAIOTCS MPAKTUYECKHE YMEHUS U HABBIKU UCCIIE0BATEIbCKON JIEATEbHOCTH: J1ab0paTOPHBIN
XUMHYECKHH SKCIIEPUMEHT, MOJEIMPOBAHUS OUOJIOTUYECKUX OOBEKTOB M SIBICHUN, CO3AaHUS
Hay4yHbIX pPHUCYHKOB. Takke Qopmupyrorcs mnpodeccuoHalbHbIe HAaBBIKM, HEOOXOIMMBIE IS
JanbHenel paboThl B IIKOJIE: JeNaTh BBIBOJABI M OOOOIIEHMS, COCTABJIATH JIOTUYECKHE CXEMBI,
TaOJMMIIbI, aHAJU3UPOBATh HAYYHBIM TEKCT, MPOBOAUTH JabopaTopHble pabOTHl IO pasjena
uIkosibHOTO Kypcea «Kietka», «O6MeH BeiecTBy», «I'eHeTuka», « IBOITIOIMOHHOE YUEHHUEY.

Peanuzanmusi  nmaHHOM  mporpaMMbl  MpeAycMaTpUBaeT  aKTHBHOE  HCIIOJIb30BaHHE
MyJbTUMEIUATEXHOJOTUNA. M3/10%KeHne JeKIMOHHOI0 MaTepuaia COMPOBOXKIAETCS MPOCMOTPOM

(hparMeHTOB BHI€0- U KUHO(MUIHLMOB, KOMITBIOTEPHBIX MPE3EHTAIUH.

6. YHEBHO-METOAUYECKHUE MATEPHUAJIbBI

6.1. Opranusanusi cCaMOCTOAATEJIbLHON Pa0d0OTHI CTY/ICHTOB

Tembl 3aHATHI KouuyecTBo yacon Conep:xanue DopMmbl
CaMoOCTOSATEILHOU KOHTPOJIsI
Bcero | Ayamrtop- |CamocTosT. paGoThI CPC
HBbIX padoThl
Paznen 1. Buoxumus
buoxumus kak 6a3oBas 2 2 - Pabota ¢ CaMOKOHTPOJIb.
COCTaBJISIONIAS nHpOpMaIen o
COBpPEMEHHOH (PU3UKO- CBOICTBa
XUMHYECKON OMOTIOTHH. OTJENBHBIX HOHOB.
XUMHUYECKUH COCTaB
opranu3MoB. BonHblli u
MUHEpaIbHBIN OOMEH.
BesiKi ¥ HyKNEHHOBBIE 14 12 2 3anonHeHue TectoBblii
KHCJIOTRI TadImII; KOHTPOIIb
«CocTaBHble YaCTH | 3HAHUM.
u coiictBa JIHK u
PHK», «CocraB u
CBOMCTBA
AMUHOKHUCIIOT»
©epmenTsI - 22 20 2 Pabota c KonTponbsnas
Guostoruieckue KOHCIIEKTOM pabora Ne 1.
KaTa/ln3aTopbl «Knaccugpukanus
(kobepmeHTHI). (bepMeHTOB.
buonorndeckoe okucieHue. 2 2 - Pabota ¢ CaMOKOHTPOJIb.
KOHCIIEKTOM,
pazbop mpumMepoB
cybcTpaTHOTO U
OKHCJICHHOTO
¢dochopmmpoBanu
s1.
BurtamuHbI. 14 10 4 1.IloaroToBKa K TecToBbIi
TECTOBOMY KOHTPOITb
KOHTPOJIIO 3HAHUM. | 3HAHUH.
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2.BeinonHeHue IIpe3enranus
WHIVWBHIyaIbHOTO | MHIAWBUIYATHHO
3a1aHUs ro 3aJaHus.
«Knaccudukamus
BHTaMHHOB.
ITonsiTus runep- u
ABUTAMHHO3)
Hroro (7 cemectp) 54
4 Kkypc, 8 cemecmp
OOMeH HYKJIEHHOBBIX 16 6 10 1.Pabota ¢ TecToBbIit
KHCJIOT. KOHCIICKTOM. KOHTPOJIb
3HAHUM.
2. Iloaroroska k
TECTOBOMY
KOHTPOJTIO 3HAHUHU.
O6meH O6enkoB 1 25 10 15 1.PaGora c TecToBbIit
AMUHOKHCJIOT. KOHCIICKTOM. KOHTPOJIb
3HAHUH.
2. IloaroroBka Kk
TECTOBOMY
KOHTPOJIIO 3HAHUMU.
OOMeH YTIIeBOJIOB. 30 10 20 1.Pabora ¢ Pacuer
KOHCIICKTOM. JHEPreTUYECCKO
71
2.HOI[FOTOBIE3, K sddexTuBHOCTH
KOHTPOJIBHOM Caxapos.
pabote Ne2 KonTponbsnas
(ypaBHevHHﬂ pabora Ne 2.
peakiui
a’po0OHOTO U
a’poOHOTO pacmana
YTJIEBOJIOB.
[enrozodocdatHbr
U UK.
I'irokoneorenes —
CUHTE3
YTIEBOJOB)..
OOMeH JIMIHTOB. 28 8 20 1.Pabora c Pacuer
KOHCIICKTOM. SHEPreTUYCCKO
71
2.HOJ];FOTOBIia K 3¢ peKTHBHOCTH
KOHTPOJIBHOM KHPOB.
pabote Ne3 KonTponbsHas
(YPaBHevHHﬂ pabora Ne 3.
peaknmii pactaga
(B-oxucneHwst)
HACBIIIEHHBIX U
HEHACHIIICHHBIX
KUPHBIX KUCIIOT.
Buocuntes x)upos).
OOMeEH BellecTB B 18 2 16 1.Pabora Ha [Iposepka
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OpraHMu3Me Kak eIMHOe KOHCIIEKTOM KOHCTIEKTa.
nenoe. Perynsmus ooOmena «HepsHo- TecToBBIN
BEIIIECTB. ryMopaibHas KOHTPOITb
perysnus 3HaHUM.
0OMEHHBIX
MIPOIIECCOBY.
2. IlogroroBka x
TECTOBOMY
KOHTPOJIIO 3HaHU.
IlonroroBka K 3K3aMeHy, 27
clada dK3aMeHa
Hroro (Pa3nen 1 198 82 116
«buoxumusn»)
Pa3nen 2. MoJjiekyasipaas 0uoJiorus
BBenenue B MOJIEKYISIPHYIO 6 2 4 1. Pabora ¢ 1.
6uonoruro. Uctopus nutepatypHbiMu 1 | CoOecenoBaHue.
Pa3BUTHS MOJCKYJISIPHON WHuTepHeT-
ouooruy. HWCTOYHUKAMU
(Tromnck
JOTIOJTHUTENBHBIX
CBeJIEHUl 00
HCTOPHH Pa3BUTHUS
MOJIEKYJISIPHOU
Oouomorum»
benku u HyKI€eMHOBBIE 12 4 8 1. CocraBnenue 1.
KHCJIOTBI: CBSI3b CTPYKTYPBI KOHCIIEKTa IO CaMOKOHTpOJIb.
1 GYHKIHUA Teme «benkuy,
«HyxknenHoBbIe 2. TIposepka
KHUCJIOTBI». KOHCIICKTA.
(ONEPERTONEE |3 e cronan
KOHTpPOJIb
2. IloaroToBka K 3HaHUI
TECTOBOM
KOHTpOJIIg, 3HAHUM. 3. Kontponbhas
pabora « 1.
3. [loaroroska k
KOHTPOJIbHOU
pabote 1.
CrpyKTypa reHOMOB 10 2 8 1. IToaroroBka K 1. Otuer o
BHUPYCOB, IIPO- U IYKAPHUOT. n1a00paTOPHOMA nabopaTopHOI
HesinepHbie reHOMBI pabore. paborte.
Urenune u 2.
koHcriektupoBanue |CobecenoBaHue
CTaTei: 0 MaTepranam
craTeil.
1. Aron B.W.
[TomexoycToiunBO
CTb BUPYCOB //
CopocoBckmuit
00pa3zoBaTeNbHBIN
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xKypHas. 1999. Ne
2. C. 52-57.

3. Aron B.1. Kak
BHUPYCHI BBI3BIBAIOT
6oxe3nu //
CopocoBckmuit
o0pa3oBaTenbHbII
KypHai. 1997. Ne
9.C.27-31.

MOJ'ICKYJ'IHPHLIG MCXaHHU3MbI
PpEILINKAIIUA

10

1. ITonroToBKa K
KpYTIIOMY CTONY
«Permukanus
TeJIoMep U
CTapeHue»

2. [MoaroToBka K
TEPMUHOJIOTHIECK
oMYy JTUKTaHTy Ne
1.

1. Yyactue B
pabote
KpyIJIoTo
cToja.

2. Tepmuuomno-
TU4eCKUil
OUKTaHT Ne 1.

TI'eneTnueckas
peKOMOUHAITUS

10

1. IToaroToBKa k
OpeiH-pUHTY.

2. YUteHue u
KOHCIICKTHPOBaHNE
cTaTeu:

1. I'mazep B.M.
Tl'omonornunas
reHeTUYecKas
pekoMOuHaIus //
CopocoBckmuit
00pa3oBaTenbHbII
KypHai. 1998. Ne
7.C. 13-21.

2. I'mazep B.M.
I'enernueckas
pexomOuHarus 6e3
TOMOJIOTUU:
MIPOTIECCHI,
BEIYIIHE K
IepecTpoikam B
regome //
CopocoBckmit
o0Opa3oBaTeIbHbIH
*KypHai. 1998. Ne
7.C.22.

1. Cobecenona-
HHE 110
Marepuaiam
CcTaTeH.

2. bpeitn-punr
«I'enernyeckas
PEKOMOMHAITHS.

MOHGKYJ'IHPHLIG OCHOBBI
KaHOECPOIrcHe3a

10

1. YUrenue u
KOHCITEKTHPOBaHNE
cTaTen:

1. Bacunses H0.M.
CoranbHoe
MOBEJICHHUE
HOPMaJIbHBIX

1. CobecenoBa-
HHE TI0
MaTepuanam
cTaTew.
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KJICTOK U
AHTHCOLIMAILHOE
IOBEJICHHE
OTTYXOJICBBIX
KJeToK. 1.
CursaiabHBIC
MOJICKYJIBI,
BBI3LIBAIOIIIHE
pa3MHOMKEHUE U
ru0espb KIeTOoK //
CopocoBckuit
o0pa3oBaTenbHbII
)KypHai. 1997. Ne
4.C.17-22.

2. Bacumnes 10.M.
ComnmansHoe
MOBE/ICHUE
HOPMaJTbHBIX
KJIETOK H
AHTHCOIMAIILHOC
MOBEICHUE
OITyXOJIEBBIX
kietok. II. Knetku
CTpOSAT TKaHb //
CopocoBckuit
o0Opa3oBaTeIbHbIN
KypHai. 1997. Ne
5. C. 20-25.

MonekynsapHblE MEXaHU3MbI
penaparun JJHK

10

1. CoctaBnenue
KOHCIIEKTA 10
teme «Penaparus
JHK».
(omepexaroree
3a7aHue).

2. IToaroroBka k
KOHTPOJIbHOM
pabote Ne 2.

1. ITpoBepka
KOHCIIEKTa.

2. KontponbHas
pabota Ne 2.

ModnekysipHble MEXaHU3MBbI
PETYJSIINN KJIETOYHOTO
[IUKJIa, CTAPEHUS ’
porpaMMHIpyeMoit
KJIETOYHOH rubemnu

10

1. Yrenue u
KOHCIIEKTHPOBaHHE
cTaTen:

1. Patuep B.A.
MonekynspHas
9BOJIOIHSA //
CopocoBckuii
o0OpazoBaTeIbHBINA
xypHas. 1998. Ne
3.C.41-47.

2. I'mazep B.M.
3anporpaMMupoBa
HHBIC TEPECTPOUKH
FeHETUYECKOTO
MaTepuaia B

1. CobecenoBa-
HHE TI0
MaTepHragam
cTaTew.
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OHTOTreHe3e //
CopocoBckuii
o0OpazoBaTeIbHBIN
KypHai. 1998. Ne
8. C. 22-29.
MonexyasapHbIe OCHOBBI 12 4 8 1. [TogroTroBka K 1. YaacTue B
MPaKTUIECKOE MPUMEHEHNE KPYTJIOMY CTOIY pabote
METOJIOB FeHETUYECKON Ha TeMy KpYTJIOTO CTOJIa
WH)XCHEPHUH «ITomyaenne Ha TEMY
TPAHCTEHHBIX «Ilomyuenue
OPraHWU3MOB: 32 U | TPAHCTEHHBIX
MIPOTHBY. OpTaHU3MOB: 32
U IIPOTHBY.
HUroro (Paznen 2 90 22 68 1. PaGora ¢ 1. Dxcmpecc-
«MouexkyasapHas OCHOBHOM U OIIPOCBI.
OHoJIOTHsT») JIOTIOJTHUTETBLHON
JUTEPaTypBl AT 2. Tectsl.
MTOATOTOBKH K
AKCIIPECC-OMPOCaM. 3. KontponpHas
pabora.
2. «YteHue»
MHKPOIIpETIapaToOB 4. OTBCTH Ha
BOIIPOCHI
3adeTa.
Hroro no nucuunianxe 288 104 184

6.2. Opranu3anus TeKymero KOHTPOJIsi U MPOMEKYTOYHOM aTTecTalun

Texyuuii KOHTPOJIb YCIIEBAEMOCTH BKJIIOYAET:
® COCTaBJIEHHME KOHCIEKTOB;
e colecenoBaHuE MO MaTepuasaM KOHCIIEKTOB;
® TMPOBEPKY KOHCIEKTOB HAYYHBIX CTATEH;

e yyacThe B y4eOHBIX IPYMNIOBBIX JAUCKYCCHUSX, B TOM YHCIIE U B paMKax KPYTJbIX
CTOJIOB;

® OTYeTHl 10 JIAOOPATOPHBIM paboTam;
® [IPOMEKYTOUYHBIN TECTOBBIA KOHTPOJIb 3HAHUH IO OTAEIIBHBIM TEMAM;

® KOHTPOJIbHBIE PabOTHI.

HpOMe)KyTO‘{HaH aTrecrauusa

dopMaM# TIPOMEKYTOUHOM aTTeCTalluu SBIsitoTca — 3ader (7 cemectp), 3Kk3ameH (8
cemecTp) u 3auer ¢ omeHkod (10 cemectp). Marepuanbl JuIsi TPOMEXKYTOUHOM aTTecTalluu
IIpeAHa3HAaYeHbl JUIsl IPOBEPKM 3HAHUM CTYAEHTOB II0 BCEM pazfenam Kypca «buoxumus c
OCHOBaMHU MOJIEKYJISIPHOH OHOJOTHUW», TO3BOJSIOT BBISIBUTH 3HAHHE OCHOBHBIX TEOPETHYECKHX
MOJIO)KEHUH OMOXMMHUM M MOJIEKYJISIpHOW OHOJOTHH, OLEHUTh (OPMUPOBAHME Yy CTYIEHTOB
[EJIOCTHOTO MPEJICTABICHHS O MOJIEKYJIAPHBIX M OMOXUMUYECKUX OCHOBAX >KU3HH.
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Bonpocsl k 3auery (pa3aea 1 «bnoxumus», 7 cemectp)

1. buoxumuss kak 0azoBas COCTaBJAIONIAs COBPEMEHHOW (PU3MKO-XUMHUYECKOH OHOIOTHH.
MeTtoabl OMOXUMHUYECKUX UCCIIEIOBAHUI.

2. XWUMHYECKHUM COCTaB OpPraHnu3MoB. OOmeH BCUICCTB U OHCPI'U B JKHBBIX CUCTCMaAX.

3.  AMUHOKHCIOTHBIN cocTaB 6enkoB. CTpoeHHE aMMHOKHUCIIOT, UX KJIACCU(HKAIMI U CBOICTBA.
OyHKIMH OENKOB.

4. CtpykTypsl O0enkoBOW MoOjeKynbl. CBsI3U MEXAYy aMHHOKHCIOTaMH B O€lKax M HUX pOJb B
(hOpMHUPOBAHUN CTPYKTYPBI OEIKOBOM MOJIEKYJIBI.

5. HpI/IpOZIHI)IC MNENTUABI U UX 3HAYCHHUEC B MMPOLECCAX KUZHCACATCIIBHOCTHU.

6. ®epmeHTHl — OHoONIOTHYECKUE KaTanu3aTopbl. X cTpoeHue u cTpykrypa. MexaHusm JeicTBus
(bepMeHTOB.

7. CsoiictBa pepmenToB. [IpakTuyeckoe ucrnonp30BaHue (HEPMEHTOB.

8. Homenknatypa u xiaccudukanus (EepMEeHTOB. XapaKTepuCTHKa (EepMEHTOB MO Kiaccam
(Tpancdepassl, THIPOIIa3bl, THUa3bl, U30MEPA3bl, IUTA3bI).

9. Buramunsl. O0mas xapakrtepucTuka. KupopacTBOpUMbIE BUTAMHHBI, UX pPOJb B OOMEHE
BEILIECTB.

10. Burtamunsl. BonopactBopuMble BATAMHUHBI, UX POJIb B 0OMEHE BEIIECTB.
11. HyxknenHOBbI€ KUCIOTHI, IyTHU UX pacliaja.

12. buonornyeckoe OKHCJICHHEC, €TI0 3HAa4YCHUC, KJ'IaCCI/I(bI/IKaL[I/Iﬂ IIpouecCcoB OHOJIOrUYECKOT0
OKHCJICHUA.

13. Okwucnenue myteM ACTUIPUPOBAHUSA. AHAIPOOHOE AETHIPUPOBAHHUE, €TO MEXAHU3M, 3HAUCHUE
U JIOKAJIU3ALHSL.

14. AspoOHoe bIXaHHE B MUTOXOHJPUSX, MEXaHU3M U 3HAYCHHUE.

15. Conpspkenue okuciaenuss ¢ ¢docopmwmpoBanueMm. CyOcTpaTHOE H  OKUCIHTEIHHOE
(hochoprmpoBanue, UX MEXaHU3M.

16. MI/IKpOCOMaJ'IBHOG OKHCJICHHUEC, MCXaHU3M U 3HAYCHUC.

Bonpocsl k 3x3ameny (pasaena 1 «buoxumus», 8 cemecrp)

1. OOmen OenkoB. Pacmag OenkoB 10 amuHOKHCIOT. OOMeH amuHOKHCHOT. [IpeBpaieHus
aAMHHOKHUCIIOT 110 aMHUHO-, KapOOKCUIIBHOM TpyINaM M pajukaity. AMMUHOKHUCIOTHI KaK UCTOUHUKU
BO3HUKHOBEHHUS OMOJIOTHYECKH aKTUBHBIX COGI{HHGHI/II;'I.

2. KoHeuHble TPOAYKTHI pacnaga aMUHOKUCIOT. [IyTu cBSI3bIBaHUS aMMHUaKa.
3. buocHHTE3 aMHUHOKHUCIIOT.

4. VYrneBonbl, UX CTPYKTYpa, poJib B MpoLieccax )KU3HEAESITEIbHOCTH.
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5. VYrneBoapl Kak JHEPreTHYECKU Marepuasl opraHusma. Pacnan yrieBogoB 10 MOHOMEPOB.
AHa3pOOHBIM pacmaj TJIOKO3bl J0 MHUPOBHHOTPATHON W MOJIOYHOM KHCIOT. MexaHu3wm,
JIOKaIM3alus, YHEpreTHUeCKU OanaHc.

6. A»spoOHBII pacna MUPOBHHOTPATHON KUCIOTHI 10 KOHEYHBIX MPOAYKTOB OOMEeHa. MexaHu3M,
JIOKaNIM3allus, YHepreTHUecKuil OanaHc.

7. Jlunuapl: knaccuukanus, CTpyKTypa u (pyHKIHU.

8. Pacman xupoB m0 mMoHOMepoB. JlanbHeWIHMi pacmaj TiAWIepuHa JO0 KOHEYHBIX MPOAYKTOB
oOMeHa, MEXaHU3M, JIOKAJIN3aIlHs, JHEPTreTHICCKUN Oaanc.

9. Pacnang *KUpHBIX KHCIOT A0 alleTHI-KO3H3UMa A, MEXaHM3M, JIOKaJIW3allusl, SHEPreTUUeCKUn
Oaianc.

10. Ilytu npeBpainieHus aneTuia-KosH3uMa A. DHepreTudeckuil 6anaHc pacnaza )KUPHON KUCIIOTBI
710 KOHEYHBIX TPOAYKTOB OOMEHa.

11. Ogna u3 ¢yHKUMH YII€BOJAOB U JKUPOB HHepreruueckas. OnpenenuTb, Kakue H3 ITHX
COEIMHEHMH Tal0T OpraHu3My OOJIbIIIE SHEPTUU U ITOUYEMY .

12. Boaublii 1 MHHEpaTbHBIN OOMEH.
13. OOmeH BemecTB B OpraHu3Me Kak eAMHOE 1iesioe. B3anMocBs3b MpoI1ieccoB 0OMEHa BEIIECTB.

14. Perynsumss oOMeHa BemiecTB. BHyTpukieTouHas perynsius. MexXKIEeTOYHas perysius
MIPOLIECCOB META0O0IU3MA.

Bomnpocsl k 3a4eTy ¢ oneHnkoi (pasaen 2 «Mouiekyasipaasi OuoJiorus», 10 cemecrtp)

1. MOJIGKYJ'ISIpHaSI OnoJIorus Kak HayKa. Baxneiiue AOCTHIXCHHA, COBPEMCHHBIC TCOPCTUUCCKUC
U MMPAKTUYCCKHUC 3aJa4u.

2. Metoabl MOJNEKYJISIPHON OMOJIOTHH.
3. CozmaHue UCKYCCTBEHHBIX TEHETHUECKUX MPOTPaMM U MX MPAKTUIECKOE MPHUMEHEHHE.
4. Hesnepusie reHoMbl. ['eHOM u1acTua. ['€HOM MUTOXOHJIPHIA.

5. baHku HYKJIICOTUAHBIX HOCHCHOB&TCHLHOCTCP'I. I'enomnas JaKTHUJIOCKOIIHAA. I'eneTnyecku
ACTCPMUHUPOBAHHEBIC 00JIC3HU B BO3MOYKHEIE IMYTH UX YCTPAHCHUA.

6. Crpykrypa xpomarusa. [Tomumopdusm IHK. Tenmomepnas JIHK. Permukammst JJHK u ee
peryiamnus.

7. TpaHCKPHIILHUS U €€ Peryysuus y npo- u s3ykapuot. OOpaTHasi TpaHCKPHUIIIIHSL.

8. JIHK-conep:xaiue Bupycsl u ¢aru.

9. PHK-conepaiue BUPYCHI.

10. MonekyJisspHble OCHOBBI KaHIIEpOTr€HE3a.

11. CBs3b cTpyKTYpHI U GyHKINMHN OenkoB. benkoBas nHxeHepus. BHEeKIEeTOUHBINH CHHTE3 OETKOB.

12. MexMoneKynsapHble B3aUMOACHCTBUS U UX POJIb B (DYHKIIMOHUPOBAHUY JKUBBIX CHCTEM.
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13.
14.
15.
16.
17.

18

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.
31.
32.
33.

MonekynsipHble OCHOBBI IBOJIIOLUU.

MonexymnsipHble OCHOBBI AU (HepeHIINPOBKY PA3BUTHS U CTAPEHUSI.
KiteTouHsIi UK U MOJIEKYJISIPHBIE MEXaHU3MBI €r0 PETYJIIALUN.
[IporpamMmmupyemast kiieTouHasi THOEINb.

benku. YpoBHuU cTpykTypHOit opranuzanuu 6eiakoB 1o K. Jlmanepcrpem — Jlanry u mo P.
HIupmepy. Tunsl cBsi3el, MOIEPKUBAIOLINX PAa3HbIE CTPYKTYPHBIE YPOBHH O€JIKOB M X
xapakTtepucTuka. [lepBuunas cTpykTypa O0eIKOBOH MOJIEKYJIBI.

. Tunbl OenkoBbIX cnvpanei. [laTh CpaBHUTEIBHYIO XapaKTEPUCTUKY anbda-,3-10-, nu-cnupanei

u Oera cTpykTyp. CBepxXxBTOpHUYHasi JIOMEHHAas CTPyKTypa O€JIKOB U CBA3U MX
MOJIIEP>KUBAIOIIHUE.

Tperuunass u dYeTBepTHUHAs CTPYKTypa OenkoB. JleHaTypanus, peHatypauus U (QYHKIHH
O€eJIKOB.

@oNAMHT, POJib IMIAEPOHOB U IAIEPOHUHOB B 3TOM Mpoliecce?

HyxkiienHoBbIE KHCIIOTBI: BUABI, cocTaB. llepBuuHas Mozaenb W MPOCTPAHCTBEHHAs CTPYKTypa
JHK. Tonouzomepst JIHK u ux xapakrepuctuka. Poib nzomepas B U3SMEHEHUH KOH(POpPMAITUU
JAHK.

PHK: conepxanue B KiIeTKe, BUJIbI, JUHEIHAsE U npocTpaHcTBeHHas cTpykrypa PHK. Onno n
neyTskeBble PHK. ®ynkiun PHK.

Konnenmus «Mup PHK». 3nadenne pasnooOpasnbix BunoB PHK B OCHOBHBIX MOJIEKYJISIPHO-
OMOJIOTMYECKUX MPOLIECCax B KIETKE.

Bupyc ummyHonedunura uenoBeka (BHUY), ero crpykrypa, peIUIMKaTUBHBIA IHMKIJI, IYTH
3apa)KeHUs OpTaHU3Ma YeJI0BEeKa, BO3MOKHOCTH npoduinakTuku u neuenus CITN da.

I'eHOM MPOKAPHOT: CTPYKTypa OaKTEpUAIBHOW XPOMOCOMBI, TeHOMAa M TeHa. bakTepuaibHas
wia3mMuaa, IS — aJIeMeHTBhI B TPAaHCTIO30HB. MHUHUMATBHBIA TeHOM OaKTepUHu. DKOIOTHYSCKas
BOJOCTICIIM(UIHOCTDh OAKTCPHIA.

CprKTypa T¢HOMA 3YKapHuoT. IlocnenoBaTenpHOCTH HYKJIICOTHAO0B 2YKAPHUOTHYCCKOI'O ICHOMA!
MOBTOPAIOIIUECA IMOCICAOBATCIIBHOCTH, YHHUKAJIBbHBIC IIOCICAOBATCIBHOCTH. KOI[PIpy}OHII/IC
OCJIKH U BX PEryJIITOPHBIC 3JICMCHTHI.

PuGocomusie rensl u rensl T-PHK, ructonoB. TaHnemHblE MOTOpPBI M MX pPOJIb B T€HOME.
ITonBMKHBIE T€HETUYECKHUE YIIEMEHTBI yKapHOT.

Carenutbl. JIHK- ¢unrepnpuaTuHr wim 610T — rubpuan3anusa. CxemMa MeTofa B 00JIacTH €ro
NPUMEHEHUST B TEOPETHUYECKUX MHCCICIOBAHUSAX M JJIs PEIICHHS NPAKTHYECKUX 3a7ad B
MEAUIIMHE, COLIMOJIIOTHU U AP. 00NACTAX NEATEIbHOCTH YeJIOBeKa.

Pernukanus JJHK, depmenTts! peruinkanun. OCOOEHHOCTH PEIUIMKALMU Y PO U DYKApHOT.
I'eneTnueckas pekoMOMHAIMS U TPAHCKPUIILHSL, PETYISATOPHBIE MEXaHU3MBI ATHX IPOLIECCOB.
[IponieccuHr u TpaHcIALUs y PO - U 3yKapHUOT.

Penapanus y npo - 1 3ykapuor.

[IporpamMmmMmupyemast KIIETOUHASI CMEPTb.
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34, HporpaMMa «I'eHOM UelIoBeKay. XapaKTepI/ICTI/IKa TCHOMaA 4YCJIOBCKA.

35. I'enernueckas nmxenepus. [ mOpuan3anus HyKIEHHOBBIX KHCIIOT, ONpeesieHIe HYKICOTHIHON
MOCJIEA0BATEIbHOCTH. XUMHYECKUM CUHTE3 reHa. JJOCTHKEeHUS! U MEePCIEKTUBbl T€HETUYECKON
WHXXEHEPUHU.

36. Poap XUMUYECKHX 3JICMCHTOB, BOAbI 1 HCOPIraHNMYCCKHX BCUICCTB B onocucremax.

37. dusnonoruveckas poJib yrieBo10B U JUNUA0B B (QYHKIMOHHUPOBAHUH KIIETOK.

7. YYHEBHO-METOJNYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE
Ocnosnasn r1umepamypa:

1. baxxenoBa M. A. OcHoBbl MoiekyisipHOl Ouosioruu. Teopuss u mpakTuka: YuyeOHOE
nocobue [DnekTpoHHBIN pecypc] : yuebd. mocodue / M. A. baxenosa, T.A. Ky3nernoBa. — D1eKTpoH.
naH. —  Cankr-Ilerep6ypr :  Jlams, 2018. — 140 c. Pexum  jgocrymna:
https://e.lanbook.com/book/99204.

2. buonoruyeckas xuMusi: yueOHUK [DnekTpoHHBIN pecypc] : yueb. / A.Jl. TaranoBuu [u
Ip.]. — DOnexkrpoH. maH. — MuHck : «Bpmdimas mkona», 2016. — 671 c¢. Pexum nocryna:
https://e.lanbook.com/book/92450.

3. KonomnatoB 1O. B. buoxumus >kMBOTHBIX [DIEKTPOHHBIA pecypc]| : yueOHoe mocobdue /
10.B. Kononaros, C.B. BacunbeBa. — Dnektpon. gan. — CII6. : Jlans, 2015. — 382 c. Pexum
noctyna: http://e.lanbook.com/books/element.php?pll i1d=60652.

4. Poroxun B. B. [Ipaktukym mo 6uoxumun [IJIEKTPOHHBIN pecypc] : yuebHOoe mocodue. —
OnektpoH. naH. — CII6. : Jlaws, 2013 (2006). — 540 c. Pexum pocryma:
http://e.lanbook.com/books/element.php?pll 1d=38842.

Jlonoanumensnan numepamypa:

1. buonmornueckas xumus [Tekcr] : [yue6. mocobue s By30B o crueruanbHoctr 032400
"buonorus"] / [O. b. ®ununmoBuy [u ap.]. — 2-¢ u3A., nepepad. u gon. — Mocksa : Akanemus,
2008, 2009. — 254 c.

2. HNo6posonbckuii B. B. OcHoBbl Onoreoxumuu [Tekct] : [Yue6. mo crerr. 013000 u
Hanpasnenuto 510700 "TlouBosenenue"] / B. B. JlobpoBonbsckuii. — MockBa : Akamemus, 2003. —
396 c.

3. Komos B. I1. buoxumus [Tekct] : yueO. st By30B 1o crent. 655500 buorexnosnorus / B.
1. Komog, B. H. IlIsegoBa. — Mocksa : [Ipoda, 2004, 2008. — 638 c.

4. Konunuer A. C. MonekymnsipHast 6unosiorust [ TekcTt] : [ydeOHHUK 17151 TIe/IBY30B IO CIIEIl.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
1. Jlekunonnasi aynuropusi — Ne 301A.
1.1. Komnstotep (HOyTOYK),
1.2. MynbTUMeIUaIPOEKTOP,
1.3. IIpe3eHTanuu K JEKIUSIM.

2. CnenuajJu3upoBaHHas J1a0opaTopusi UMTOJOTUM, T'MCTOJOTMH M TeHEeTHKH — Ne
409A.

2.1. Mukpockons! 1 000py10BaHUE 711 U3TOTOBIICHUSI MUKPOIIPENApaToB.
2.2. Mukponpemnapatsl.

2.3. Tabaumel.

3. Cneumnajau3upoBanHasn jgadoparopusi ouoxumum — Ne 407A.

3.1. Xumunueckas mocya 1 peakTHBBI.

3.2. Xumnueckoe 000py10BaHNE

3.3. YuyeOuble TaOIULBI
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