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AHHOTAIIUA

padoueii nporpammbl y4eOHoil qucuuniannbl b1.0.33 «Ilporeomuka u
MeTad0JIOMHKA»
JJIS1 HOATOTOBKM OakanaBpa no HanpasJjeHuio 19.03.01 - buorexHoJsiorust
HanpaBJeHHOCTH BeTepuHapHasi 0MOTEXHOJIOTUA

Ieab ocBoeHUs] JMCHUILUIMHBI: COOPMHUPOBATH y OOY4YaIOIUXCA CHCTEMY 3HAaHHHM O
OMOMOJIEKYIISIPHOU CTPYKTYpE M OCHOBHBIX (PYHKIMSAX OCIKOB U METabOIUTaX U UX CTPYKTYPHBIX
OJIOKOB B KOHTEKCTE€ MX B3aUMOCBS3HM M BOBJIEYEHHOCTH B COOTBETCTBYIOIIHME METAOOINYECKHE
nytu. Taxxke Yy ydammxcs JOJDKHBI OBITh CQOPMHUPOBAHBI MPEIACTABICHUS O TaKUX
O0BEIUHSIOMNX KOHLENIMIX KaK HMepapxuyeckass OopraHu3anus OMOXMMHYECKOW CII0XKHOCTH;
npeoOpa3oBaHre SHEPrUM B OMOJIOTMYECKUX CHUCTEMax; XMMHUYECKas pOJb BOABI B >KU3HEHHBIX
npoleccax; MpeACTaBIeHUs O MPOTEOME KaK O CI0KHOM M TMHAMUYECKOH CYLIHOCTH, KOTOPYIO
MOXKHO ONpPEIEIUTh C TOYKH 3PEHHS IOCJIEOBATEIbHOCTH, CTPYKTYPbI, paCIpOCTPAaHEHHOCTH,
CTAOMJIBHOCTH, JIOKAIHM3AIlUK, MOIU(UKAINKA, B3aUMOACHCTBUS U OMOXUMUYECKONW (DYHKIIMH €€
KOMIIOHEHTOB, YTO 00ecTeyrBaeT OOraThlii ¥ pa3HOOOpa3HbI UCTOUHUK JTaHHBIX.

MecTo AMCHUMIIMHBI B Y4eOHOM IUIaHe: TUCLMIIIMHA BKJIIOYEHA B 00S3aTENIbHYIO 4acTh

y4eOHOTO IJIaHa 10 HAIPaBJICHUIO IOArOTOBKY bruotexHomorus.

TpeGoBanus K pe3yJibTaTaM 0CBOCHHUS JMCUHMILIMHBI: B PE3yJIbTaTe€ OCBOECHUS

JTMCUHUIUIMHBI opMupyroTes cienyromue komnetenuuu: OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-7.1; OIIK-7.2

Kparkoe copep:kanme uMcuumuimHbl. B pamkax Kypca paccMaTpuBaroTCA

obmexuMuyeckre u olmmedu3nyeckiue MPUHIUIBI OPraHU3alUUd MOJIEKYJ B KJIETKaXx,

CBSI3b OMOMOJIEKYNISPHOW CTPYKTYpbl W (YHKLIHH, OCOOCHHOCTH TNpeoOpa3oBaHUS

SHEPIUU B OMOJIOTMYECKHX CHUCTEMax, poJib BoAbl. Bo BTOpOil yacTu Kypca M3ydaercs

CTPYKTYypa U PyHKIIUN OEIKOB, 0OCOOCHHOCTH paboThl PEPMEHTOB, CBS3b UX (YYHKIIHH CO

CTPYKTYpPOI, METO/bI aHAIN3a OEIKOBBIX MOJEKYJ, BaXKHOCTh IPOTEOMHUKH B KOHTEKCTE

KpynmHOMacIITabHoi Ouonorun. Takxke 00CYKIAIOTCSI HEKOTOPbIE M3 OCHOBHBIX IIeei

IPOTEOMUKM M  TPEACTABISIIOTCA OCHOBHBIE TEXHOJIOTHYECKHE IUIATQOpMBI U

TEXHOJIOTUH, HCMOJNb3yeMble NPH H3y4YEHUM HpoTeoMa. B 3aKiIrounTeNbHONW YacTH

paccMaTpuBaioTcsi 6a30Bble (YHKLIMU OEJIKOB, TaKMe KaK TPAHCIIOPTHAs, CUTHAJbHAs,

CTpyKTypHasi. TpeThsi 4acTh Kypca MOcBslleHa MeTabonu3my. B Hell paccmarpuBaercs

[JIMKOJIM3, IMKJI JIMMOHHOM KHCJIOTBI, OKHCIMTEIbHOE (ochopuiimpoBaHue U

¢dorocunTe3. YerBepras 4acTb MOCBSILICHA H3YYEHHIO CTPYKTYpBl M MeTaboiau3ma

YIJIEBOIOB M TUMUJIOB. Taxke paccMaTpuBaeTCs MHTETPaIisl META00INYECKHX ITyTeH.

OO0mas TpyA0eMKOCTh THCHUIUIMHBI/B T.4Y. MPaKTHYeCKas MOAroToBka: 144 yaca (4

3aUETHBIX C/IUHHUIIBI).

IIpoMe:KyTOYHBII KOHTPOJIb: K3aMEH

1. Illeanb ocBOEHUSI TUCIHUILIMHBI

[enbto ocBoenusi aucuumuinHbel «lIpoTeoMuka u MeTabOIOMHKA» SIBISETCS
dopMupoBaHne y OOy4aromMXcs KOMIIETEHIMH, O0O0ECIeUnBaIOIUX CUCTEMY
3HaHUIl O OMOMOJIEKYJIIPHOW CTPYKTYpE M OCHOBHBIX (DYHKUUSX OEIKOB M HX
CTPYKTYPHbIX OJIOKOB B KOHTEKCT€ HUX B3aWMOCBSI3M U BOBJICYCHHOCTH B
COOTBETCTBYIOIIUE MeTaboianueckue mytu. Kypc naer mpeacraBieHust 0 IpoTeome
KaK O CJIO)KHOM M TMHAMHYECKOM CYIIHOCTH, KOTOPYIO MOKHO ONPEIENIUTh C TOUKH
3peHHs TOCIEN0BATEIbHOCTH, CTPYKTYPBI, PACHpPOCTPAHEHHOCTH, CTaOMIIBHOCTH,
JOKamu3auy, MOAW(UKALUY, B3aUMOACHCTBUS M OHMOXMMUYECKOH (YHKIHMU ee
KOMITOHEHTOB, YTO OOecreynBaeT OoraThlii M pa3HOOOPa3HbIA UCTOYHHK JIAHHBIX.
Taxke y ydamuxcss JODKHBI OBbITh C(HOPMUPOBAHBI TMPEACTABICHUS O TaKUX
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OOBEIUHAIOMINX KOHUEMIUAX KaK HepapXxuyeckash opraHu3aius OMOXHUMHYECKOM
CJIO)KHOCTH; MpeoOpa3oBaHUE PHEPrUM B OMOJOTMYECKUX CHUCTEMAX; XMMUYECKas
poJib BOABI B JKU3HEHHBIX MpOIECCaxX; ILIEHTpalbHas J0orMa MOJEKYJISIpPHON
Ouosiorud ¢ OMOXMMHUYECKON TOYKU 3PEHUS; BAXKHOCTh MPOTEOMUKU B KOHTEKCTE
KpyMHOMAcCIITa0HOM  OWOJIOTMM U Pa3HOOOpa3HbIA  CHEKTp  TEXHOJIOTHH,
HaIpaBJICHHBIX Ha U3yYEHHE MPOTEOMAa U MeTaboJIoMa.

2. MecTo IMCHUIUIMHBI B y4eOHOM Mpoiecce

HNucrummaa «[IpoTeoMuka n MeTabOIOMHKa» OTHOCUTCS K 00s13aTeIHHOM
yactu broka 1 «/{ucuuniamnnsl (Mogysu)» ydeOHoro iaHa. Jucuuminna
«[Iporeomuka n MeTabOIOMHUKa)» PEAU3yeTCs] B COOTBETCTBUH C TPEOOBAaHUSIMU
®I'OC BO, mpodeccuonansuoro crangapra, OIIOII BO u Yue6Horo miana mo
HarpasieHuto 19.03.01 — buorexHosnorus.

[IpenmecTByOmUMH KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
muciumimHa  «IIporeomuka u  Mmertabonomuka» sBusitorcs  «Dusmueckas U
KOJUIOMIHAsl XuMus», «Opranuueckas xuMus», «OOmas reneruka», «L{utonorus c
OCHOBAMM LIUTOIE€HETUKN.

HucuunnuHa «IIporeomuka U MeTabOJIOMHKA» SIBISIETCS OCHOBOIIOJIAratoIIen
JUI.  U3Y4YEHUS CIEAYIOUMX JIUCHUIUIMH: «OCHOBBI CHCTEMHOW OHOJIOrHN»,
«CoBpeMeHHBIE TpoOJIeMbl OuoTexHOJIOTUNY» «MOJIEKYJsIpHas BHUPYCOJOTHUSY,
«OCHOBBI MUKPOOHOU OMOTEXHOIOTHY.

OcoOeHHOCThIO JTUCHUIUIMHBI SIBISETCS €€ (yHIaMEHTAIbHBIN XapakTep B
COYETaHWH C MPAKTUYECKON OPUEHTHUPOBAHHOCTHIO W B3aUMOCBS3bIO C JIPYTHMH
OMOJIOrMYECKUMU  AUCHMUIUIMHAMH, H3y4aeMbIMH B  paMKax  HaIlpaBJICHUS
«buorexnonorusy.

PabGouas nporpamma aucuumiauHsl «lIporeomMuka M MerabojaoMuKa» AJis
MHBAJIMJIOB U JIMI C OIPAaHUYECHHBIMU BO3MOYKHOCTSMHM 3JI0pOBbsl pa3pabdaThIBacTCA
UHAMBUIYAJIbBHO C  y4€TOM  OCOOEHHOCTEW  NCUXO(U3MYECKOTO  Pa3BUTHI,
WHAMBUIYaJIbHBIX BO3MOXHOCTEN U COCTOSIHUS 3J0POBbSl TAKUX 00YUYarOLINXCS.

3. IlepevyeHb VIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHSI 10 JUCHHUILIMHE (MOYJII0),
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTaTaAMH 0CBOEHHS 00pa30BaTeIbHOM
NPOrpaMMbl

OOpazoBaTenbHbIC PE3YJIbTaThl OCBOCHUS JUCIUIUIMHBI  0OyYaronuMmcs,
IpeICTaBIICHbI B Tabuie 1.

4. CTpyKTYypa 1 cofepKaHue TUCIHUILTHHBI

4.1 PacnpenesieHue TPyA0EMKOCTH AMCUMILIMHBI 110 BUIaM padoT 1o
ceMecTpam

OO6mast Tpy10€MKOCTh JUCIUIUIMHBI cocTaBisieT 4 3ad. en. (144 waca), ux
pacrpeziesieHue 1Mo BujaM padoT ceMecTpaM MpeCTaBICHO B Ta0uLe 2.
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OYHASA ®OPMA OBYYEHUA

TaOmura 2

Pacnpenejienue TPy 10EMKOCTH JUCHMILIMHLI! 10 BUAaM paloT 1o ceMecTpam

Bun yueoHoii padoTsl

TpynoémkocTh

gac. Bcero/*

B 1.4. mo cemecTpam

Ne §

O0mas TpyA10éMKOCTb AUCIUIIIMHBI TTO
y4eOHOMY TUTaHY

144

144

1. KonrakTHas padora:

1044

104,4

AyauTopHas padora

6 mom qucne.

nexyuu (J1)

34

34

npaxkmuyeckue 3auamus (113)

nabopamopuule pabomul (JIP)

68

68

Kypcosas paboma (npoexm) (KP/KII)
(KoHcynbmayus, 3awuma)

KOHCYJibmayuu nepe() IK3AMEHOM

KOHMAKMHAs paboma Ha npomed’CcymouHoM
xoumpone (KPA)

0,4

0,4

2. CamocrosiTesqbHas padora (CPC)

12,6

12,6

peghepam/3cce (nodcomoska)

Kypcosas paboma/npoekm (KP/KII)
(noocomoexa)

pacuémnuo-epaghuuecxas paboma (PI'P)
(noocomoexa)

KOHmMpOJbHAsl paboma

camocmosimenvbHoe u3yyeHue pazoeos,
Camono020mosKka (npopabomka u noemopeHue
JIEKYUOHHO20 MAMePUand u Mamepuana
VUEOHUKOB U YUeOHbIX NOCOOULl, NO02OMOBKA K
1aOOPaAMOPHLIM U NPAKMUYECKUM 3AHAMUAM,
KOJIOKBUYMAM U M.O.)

12,6

12,6

Ilooecomoska k 3K3ameHy (KOHMpOib)

27

27

Iloozomoska x 3auémy/ 3auémy ¢ oyenxou
(KoHmpov)

By npomeKyTo4HOro KOHTpPOJIS:

DK3aMeH

* B TOM 4YHCIIe TPaKTUYECKast MOJArOTOBKA (CM y4eOHBIH TIJ1aH)

4.2 Conepxanue QTUCHUIINHBI

OYHAS ®OPMA OBYYEHUA

TemaTuveckui NJIaH y4eOHOH AUCHMIIINHBI

TaOmura 3

HaumeHoBaHue pa3aenoB H TeM
AUCUMILIUH (YKPYTTHEHHO)

Bcero

AynuTopHas padora

JI

n3/C

BCero/*

JIP

BCero/*

ITKP

Bueayauro
pHas
padora CP

Pa3znen 1. «BBeaenue B OCHOBEI M
NMPOTEOMHUKHN H META00JTOMHUKH

11

3

6

2




HaumeHnoBaHue pa3aesioB U TeM AYNHTOpHas padoTa Bueaynuro
WL b () Bceero n3/c | Jp KPP pHasi
Bcero/* | Bcero/* paﬁoTa CP
Tema 1. «Xumudeckue, pusndeckue, 4 2 1
TEeHETHYECKHE U 3BOITIOIMOHHBIE OCHOBBI
MPOTEOMHUKHU M META0OJTIOMUKI
Tema 2. «Pa3Butue u 061acTH NPUMEHEHHUS 3 2
COBPEMEHHOM IIPOTEOMUKH
Tema 3. «Posb BOABI B )KMBBIX OpraHU3Max» 4 2 1
Pa3zpen 2. KAMMHOKHCJIOTHI M NENTHALDY 8 4 2
Tema 4. «Ctpoenue, knaccudukanusi, 4 2 1
CBOMCTBa U METO/IbI aHAJIN3a AMHUHOKHCIOT)
Tema 5. «llentuner: ctpoenue, poib B 4 2 1
OpraHu3Me)
Pa3nea 3. «CTpykTypa U QyHKIUH 14 8 2
0eJIKOB»
Tewma 6. «CtpoeHue u KiaaccuuKanus 3 2
6enkoB. [lepBuunas cTpykTypa u
NIENITU/THASL CBSI3bY
Tema 7. «BTopuyHbIE CTPYKTYPHI O€IKa» 4 2 1
Tema 8. «TpeTnuHas u yeTBepTUUHAS 3 2
CTPYKTypa OeliKay
Tema 9. «Jlenatypanus u Goaauar 4 2 1
Pasznea 4. «MeToabl aHAJIH3A 0€JIKOB» 39 28 4
Tema 10. «Brigenenne, O4nCTKa, 6 4 1
pazaeneHne OETKOB U KOJIMYECTBEHHOE
onpeeaeHrue OCIKOBY
Tema 11. «Onpenenenre MOIEKYJISIPHON 5 4
Macchl ¥ OPMBI OEITKOBBIX MOJICKYII.
Xpomarorpadust 6EITKOB)»
Tema 12. «Onpenenenre aMUMHOKUCIOTHON 6 4 1
MOCIIE0BATEIHLHOCTH OCTTKOB:
CEKBEHHPOBAHUE U MaCC-CIIEKTPaIbHbIN
aHaJIu3»
Tema 13. «Metoapl aHaM3a OEIKOBBIX 5 4
MOJIEKYJI, OCHOBaHHBIE HAa B3aUMOACHCTBUU
OEJIKOB C aHTHUTEIAMID)
Tema 14. «Ananu3 u npeacKka3zaHue 6 4 1
CTPYKTYPHI OCITKOBY
Tewma 15. «MeTobl n3ydeHne OenoK- 5 4
OENKOBBIX B3aUMOJICHCTBUH U
B3aUMOJICCTBUI OCIIKOB C IPyTUMHU
MOJIeKyJIaMH. BeJIKkOBbIe MUKPOUHIIBI)
Tewma 16. «MccnenoBanust Mmoaudukamii 6 4 1
0EJIKOB METOIaMH ITPOTEOMUKIY
Pazgen S. «®yHKIUM 0€JIKOBY 18 10 2
Tema 17. «benku meMOpaHHOTO U 4 2 1
[JIOOYJISIPHOTO TPaHCIIOPTay
Tema 18. «CTpyKTYpHBIE OCIKI» 3 2
Tema 19. «Ctpoenue, HOMEHKIATypa 1 4 2 1

knaccudukanus GEepMEeHTOB, KX CBOICTBA
Kunetnka epMEHTaTUBHBIX PEAKITAI)




HaumeHoBaHue pa3aeioB U TeM AYNHTOpHas padoTa Bueaynuro
o Bceero JI n3/c | Jp KPP pHasi
AUCHMIINH (YKPYITHEHHO) scero/* | Beero/* paGora CP
Tema 20. «benku CUTHAJIBHBIX CUCTEM 4 1 2
KIICTKH
Tema 21. «OCHOBHBIE HaIPaBICHUS 3 1 2
HCCIIEIOBAHUHN B COBPEMEHHOM
POTCOMHUKE
Pasznea 6. «MeTadoJIOMHKa T 27,6 13 14 0,6
MeTa0 03 M)
Tema 22. «OCHOBHBIE META0OTUIECKUE 3 1 2
IIyTU B KJIETKAX PACTCHUM U JKUBOTHBIX)»
Tema 23. «CTpyKTypa IpOCTBIX CaxapoB U 4,6 2 2 0,6
TIIMKOJIN3. Perymsiiust rimKonmsay
Tema 24. «OKHUCIUTENBHOE 4 2 2
dbochoprIIMPOBAHNE U €TO PETYIISITUS
Tema 25. «[luxn au- 1 TpUKapOOHOBBIX 4 2 2
KUCTOT. L{MKI TMMOHHOM KHCIOTHI:
MeTa0O0IUThI, (DEPMEHTHI, 3HAUCHHE»
Tema 26. «®oTOCUHTE3 4 2 2
Tewma 27. «MeTaboau3M HYKJICOTHIIOB 1 4 2 2
AMHHOKHCIIOT»
Tewma 28. «MHTETpaIsa MeTab0INIECKIX 4 2 2
yTen»
KOHCYIbMayuu nepeo dK3aMeHoM 2 2
KOHMAKMHuAasi paboma Ha nPoMedHCymoyHoM 0,4 0,4
kowmpoae (KPA)
Iloozomoeka k 3K3ameHy (KOHmpo.iv) 27 27
Bcero 3a 5 cemecTp 144 34 68 29.4 12,6
HToro mo mucuunjinHe 144 34 68 29,4 12,6
*B TOM YHUCJIC IPAKTHUYCCKAA MMOATOTOBKA
Paznen 1. BBegeHue B 0CHOBBI IPOTEOMUKH
Tema 1. Xumnueckue, puzndeckue, reHeTHYECKHE M IBOJTIOIMOHHbIE
OCHOBBI POTEOMUKH ¥ META00JIOMUKH
1. X¥MHYECKHUI COCTAB KUBBIX KJIETOK.
2. MakpOMOJIEKYJIbl B KJIETKAX.
3. TpexmepHas cTpykTypa Makpomosiekyi. Kondurypamms u
KoH(popMaIusl.
4. )KuBble OpraHu3Mbl KaK OTKPBITHIE CUCTEMBI.
5. DHEpPreTU4YECcKoe CONMpsIKEHUE B OMOJIOTMUYECKUX PEAKITUSIX.
6. XpaHeHue u nepejadya TeHeTUIECKOM HH(POpMaITUH.
7. I3MeHeHus HacleICTBEHHON HH(OPMAIIMKM KaK OCHOBA HBOJIIOLIMH.
8. Xumudeckas 3Boronus onomoriekys. I'unoreza PHK-mupa.
9. MosekynapHOE CTPOCHUE BEMIECTB U ABOJIIOIIUOHHBIE CBA3U.
Tema 2 PazBuTue v 00,1aCTH NPUMEHEHHSI COBPEMEHHOM MPOTEOMHUKHU
10. OMMKCHBIE TEXHOJIOTUH B COBPEMEHHOM OMOJIOTUH
11. Nnentudukaiys u KOJIMUECTBEHHOE OMpeIesICHHE OEJIKOB KaK

OCHOBHBIC aCIICKTBI IIPOTCOMUKHN

12. OyHKIMOHAIBHBIE CETH OEJIKOB
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13. [IpoOneMbl 1 BHI30BBI COBPEMEHHOM MPOTEOMUKHU

Tema 3. PoJsib BOABI B dKMBbIX OPraHM3Max

14. CrnaOble B3auMOJICHCTBHS B BOJIHBIX CpeIax.

15. Nonuzauus Boapl. Cnadbie KUCIOTHI U OCHOBAHMUSL.

16. Ponb OydepHbIx cuctem B nojjepxxanuu pH B Guonorueckux
CUCTEMaX.

17. VYyacTue BOJIbI B PEAKITUAX B OMOJOTUIECKUX CUCTEMAX.

Pa3gen 2. AMMHOKHCJIOTBI U TENTH/DI
Tema 4. CTpoenue, kinaccupukanus, CBOMCTBA U METOAbI AHAJIM3A
AMHHOKMCJIOT

18. AMHMHOKHCIIOTHI: CTPOCHUE, KacCU(UKAIIHsI, CBOMCTBA.

19. buocuHTE3 aMUHOKUCIIOT.

20. KucnotHo-oCHOBHBIE CBOMCTBA aMHUHOKHUCIIOT.

21. Kpusbie THTpOBaHMS aMUHOKUCIOT. OnipeieieHne
AIEKTPUYECKOTO 3apsA/1a AMUHOKHCIIOT.

22. Xpomatorpaduueckoe pa3iesieHie aMUHOKHUCIIOT, Macc-
CIIEKTPOMETPHSL.

Tema 5. [lenTuabl: cTPpOEHUE, POJIb B OPraHU3Me

23. OO6pazoBanue nenTuAHON CBsi3u. CBOWMCTBA MENTHIHON CBS3H.

24. KpuBble TuTpOBaHus nenTuaoB. OnpeneieHne n303JeKTPUIECKON
TOYKH.

25. QyHKIMYU NENTUIO0B B OPraHU3ME.

26. KauecTBeHHbBIE peaklIM¥ HA AaMUHOKHCIIOTHI.

27. KauecTBeHHbBIE peakMy HA MENTUIBIL.

Paznen 3 Ctpykrypa u pyHKuuu 0€JIKOB
Tema 6. Ctpoenue u kiaaccupurkanus 0eaxon. [leppuunast cTpykrypa u
nenTUIHAas CBA3b

28. Kiaccuduxanus 6€1K0oB B 3aBUCUMOCTH OT (DYHKIIUH.
29. [lepBuuHas cTpyktypa 6enka. Konpurypamus nenTuaHou CBsI3H.
Tema 7. BropuuHble CTPYKTYPbI 0ejika
30. Bropuunsie cTpyKTypbl O€JKa: o-CIIUpab.
31. Bropuunsie cTpykTypbl Oenka: B-ckiiaq4aTocTb, -u3ruo.
32. Heperyisipable BTOpUYHBIE CTPYKTYPBL.
33. XapakTepucTuKa BTOPUYHBIX CTPYKTYp Oenka. Kapra Pamauanapa.
Tema 8. TpeTnuHasi M YeTBEePTUYHAA CTPYKTYpa OeJiKka
34. Koudurypamus u koadopmanus. Crabunuzarus KoHGopMaIuu
oenka. Crnabbie B3aUMOIEHCTBUS.
35. Tperuunas ctpykrypa GuOpHWLISPHBIX OENKOB. AJb(a-KepaTuH,
KoJuiareH, GpuopouH.
36. I'noGynsipHbIe OENKH.
37. benkosbie MoTuBbI. Kitaccudukaiiyst 0e1K0B Ha OCHOBaHUU
CTPYKTYPHBIX MOTHBOB.
38. UYeTBepTruHas CTpyKTypa Oeka.
39. ['noGynsipabie U GuOpUILIIpHBIE OENIKU

Tema 9. [lenatypauus u ¢GoaauHr
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40. Donauar

41. MonekyisipHbIE IIANEPOHBI.
42. Hapymenus ponaunra 6enka
Pa3nen 4 MeToabl aHAJIN3A 0€JIKOB

Tema 10. Boizesienune, o4ucTKA, pa3aeieHne 0eJIKOB U KOJIMYECTBEHHOE
omnpeaesieHne 0eJIKOB

43. CaoiicTBa 0€1KOB: 1a0UIBHOCTD, IBUTTEP-HOHHAS IPUPOJIA,
U303JIEKTPUYECKasi TOUKa, pACTBOPUMOCTD, ACHATYPALIMS, PEHATYPaLIUsL.
44. Brigenenue u ourictka 6€nkoB. MOHUTOPUHT OYUCTKHU OETIKOB.

Hpez[BapHTeanaﬂ OUYMCTKA. AKTUBHOCTD U yYACbHasA aKTHBHOCTD.

45. Metonas! ppakunonupoBanus 0eakoB. OpakMOHUPOBAHHUE ITyTEM

ACHaTypaluu, ¢ IOMOIIbIO coneﬁ, OPraHn4CCKuXx paCTBopHTeHeﬁ, OCaXXJICHUCM B
PI?)OG)J'ICKTPPI‘ICCKOﬁ TOYKCE.

46. XpomaTorpapuueckue MeTo/ibl, IPUMEHSIEMBbIE NIPU PA3ICICHUU
O€JIKOB: HOHHOOOMEHHasi XpomaTtorpadus, apuHHas xpomaTorpadusi, rejb-
bunpTpanus

47. DnekTpodope3 OEIKOB U N303JIeKTpUIecKoe (HOKYCHUPOBaHUE.

48. KonnuectBennoe onpenenenue 0enkoB. [lormomenue B Y -

nuanaszone. Meton Jloypu, meton bpeadopna, meton Keenbaamns, metos ¢
OUIIMHXOHUHOBOU KHUCIOTOM.
Tema 11. Onpenesienne MoJIeKyJISIpHOI Macchl 1 GOpPMBI 0€JIKOBBIX
MOJIeKyJ1. XpomaTorpadgus 0eJIKoB

49. Macc-crnekTpoMeTpHsl.

50. OnpeneneHre TPETUUHOM CTPYKTYPbl METOJOM PEHTIE€HOBCKOM
Kpuctajiorpadumu.

S1. [TocTpoeHune TpeXMepHBIX MOJIeiel CTPYKTYphI Oenka. MeTon
SAMP.

52. [IpoTeomuka 1 GyHKIIMOHATBHBIN aHAIN3 OEJIKOB.

Tema 12. OnpeneseHue AMUHOKHUCIOTHOM MOCTEA0BATEIbHOCTH

0eJIKOB: CEKBEHHPOBAHME U MACC-CNIEKTPAJIbHBIN aHAJIN3

53. Pacmiennienue 6enkoB Ha 6oJiee KOPOTKUE METTH/IBL.

54. CekBEeHHpOBaHUE IO METOAY D/IMaHa.

55. Obnapy>xeHue nUCyIb(QUIHBIX CBA3€H U MOCTpOCHUE TPODUIIST
ruapooOHOCTH.

56. [IpuHIMIIBI U HHCTPYMEHTAJIBHOE 00ECTIeueHUE Mace-
CIIEKTPOMETPHH.

57. Nnentuduxarus 6EIKOB C HCTIOIB30BAHUEM JIAHHBIX MaCC-
CIIEKTPOMETPHUH

38. KosnmuecTBeHHast macc-cieTpoMeTpust

59. [IpuHUUIIBEI CpaBHEHMS] AaMUHOKHUCIIOTHBIX MTOCJIEI0BATEIbHOCTEH

Tema 13. MeToabl aHa/m3a 0€JIKOBBIX MOJIEKYJI, OCHOBAHHbIE HA
B3aNMOJEHCTBHH 0€JIKOB ¢ AaHTHUTEJIAMHU

60. MoHOKIIOHANTbHBIE U MTOJUKIOHAIbHBIE aHTHTENA
61. BecTtepH-06510TTHHT
62. NmmyHODIr00prceHIus
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63. ELISA

64. NmmyHonpenunuranys

Tema 14. AHaIU3 U NpeICKa3aHUE CTPYKTYPHI 0€JIKOB
635. PeHTreHocTpyKTypHBIN aHaINU3

66. SAMP

67. [Ipenckazanue TpeXMEPHBIX CTPYKTYP € IOMOLIBIO

KOMITBIOTEPHBIX AJITOPUTMOB
Tema 15. MeToabl u3yueHne 6e10K-0eJIKOBbIX B3aUMOACHCTBUI U
B3aUMO/IeliCTBHIA 0€JIKOB ¢ IPYyruMH MoJieKyJaamu. bejkoBbie

MHUKPOYHUINbI

68. AHanmM3pl ABYXTUOPHUIHOMN/OSITKOBOM KOMILUIEMEHTAIIHH

69. MonuunrpoBaHHbIE IBYXTUOPUIHBIE CUCTEMBI JIJIS
MEMOpaHHBIX, ITUTO30JLHBIX U BHEKJIIETOYHBIX OCIIKOB

70. JIByXTHOpUIHBIC CUCTEMBI OaKTEPHUI U MIICKOITUTAOITUX

71. AHanu3 JaHHBIX 0 B3aUMOJICHCTBUM OEIKOB

Tema 16. UccaenoBanust Mmoaupukanuii 0eJ1K0B MeTOIaMH

NPOTEOMHKH

72. MeTonbl AeTeKIIUU OCT TPAHCISIUOHHBIX MOAU(DUKALINNA

73. docdomnpoTeomMuka

74. I'mukonporeomuka

Pasznen S dynkuuu 0e1koB
Tema 17. Besiku MeMOpaHHOTO0 M I100YJISIPHOTO TPAHCIIOPTA

75. Mexanu3m MeMOpaHHOTO TPAaHCIIOPTa

76. CrpykTypa u GyHKIHS OETKOB IMaCCUBHOTO TPAECIIOPTa

77. ITopuHb!

78. HMoHHbBIC KaHAJIBI

79. benku akTHBHOrO MEMOpaHHOTO TpaHCIIOpTa

80. [lepBu4HbIC U BTOPUYHBIC TPAHCIIOPTEPHI U UX KJ1acCUpUKAIUs
81. O6paTuMoe CBsI3bIBaHKME OCIIKOB C JIMTaHaMHU

82. benku, cBA3bIBaIOIME KUCIOPO/T

83. KommniemenTapHoe B3auMojieicTBUE OCJIKOB C JIMTaHAaMU:

UMMYHHas CUCTEMa U UMMYHOTJIOOYJIMHBI
Tema 18. CTpyKkTypHBIE 0eJIKH

84. DHepro3aBUCHUMBIE B3aMMOICHCTBHSI OCITKOB
85. AKTVH, MHO3UH U MOJIEKYJISIPHBIE MOTOPBI
86. buoxumust MbIIIEYHBIX COKPALLICHUI

Tema 19. CTpoenne, HOMeHKJIATypa M KJIaccupukanusi GpepMeHTOB, UX
cpoiicTBa. KuHeTnka hepMeHTATUBHBIX peaKkuuu

87. CaoiictBa pepmeHTOB. OTIHYNE 0ETKOB OT XUMHUECKUX
karanu3atopoB. CrnenuduuHOCTh GEPMEHTOB.

88. Karanuruyeckuii HeHTp U aUIOCTEPUUYECKUNA YUACTOK.

89. OnHO- 1 MHOTOKOMIIOHEHTHBIE (hePMEHTHI.

90. MynbTu- 1 MOHOMEpPHBL. M30- 1 MyJIbTHIH3UMBI. MeTabo10H.

91. DHeprus akTuBaIuu (GepMEHTAaTUBHOU PEaKIUU.

92. Kunertrka ¢epMEeHTaTUBHBIX PEAKIIUM.

93. VYpaBuenue Muxasnuc-MeHTeH.
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94.

95.

96.

97.
WHTUOMPOBAHUE.

98.

99.

VYpaBuenus Jlalinyusep-bepka, Dnu-Xodceru.
Koncranta Muxasnuca.

O6paTuMoe 1 HeoOpaTUMOE UHTUOUPOBAHKE.
KoHKypeHTHOe, HEeKOHKYPEHTHOE, OECKOHKYPEHTHOE

AHTHMETa0O0IUTHI.
KoBanentnas monudukaius GepMeHTOB

Tema 20. BeJIKH CUTHAJBHBIX CUCTEM KJETKH

100. KOMITOHEHTBI CUTHAJIBHBIX TyTEH KIETKU;

101. G-06enku

102. PenenTops! THPO3WH KMHA3BI

103. PeuenTops! pakTopa HEKpo3a ommyxoeit

104. SInepHbie penenTopsl

Tema 21. OcHOBHBIE HATIPABJICHHSI MCCJICOBAHUI B COBPEeMEHHOM
NpOTEOMHKeE

105. JarHocTuyecKoe NPUMEHEHUE TPOTEOMUKHU

106.
107.

[IpumeHeHre MpOTEOMUKE MPU pa3padbOTKeE JICKAPCTB
[IporeoMuka B CENbCKOM XO3MCTBE

Pa3znen 6 MeraboioMHKAa 1 MeTA00JIM3M
Tema 22. OcHOBHBIE MeTa00IMYeCKHE TYTH B KJIETKAX PACTEHUI U ’KUBOTHBIX

108.
109.
110.

[TonsiTre Mmeraboan3ma
OcHoBHbIE META00JINYECKUE ITYTH PACTEHUI U KUBOTHBIX
Brnusinue KoHIIEHTpauy MeTabOIUTOB Ha META00INYECKUI TTOTOK

Tema 23. CTpykTypa NPOCTHIX CAXAPOB U INIUKOIM3. Peryasauus rimkoansa

111.
112.
113.

MoHno- u onurocaxapunsl. Ilonucaxapuns.
I'konns
Perynsanus rioukonusa

Tema 24. OxucaurenbHoe pochopumpoBanne U ero peryasiuuns

114.
115.
116.
117.
118.
119.

Hpixanue. O6MeH 1iroko30-6-hocdara.
JInXOoTOMUYECKUH ITyTh pacnaja.
[Tenro3odochaTHbIil MyTh OKUCICHUS TJIFOKO3bI.
OOMeH MUPOBUHOTPATHON KUCIOTHI.
I'J1FOKYypOHOBBIN IIyTh OKUCIICHHUS TIIFOKO3BI.
Ilens mepeHoca 3JIEKTPOHOB B MUTOXOHIPHUSIX.

Tema 25. Iluka au- 1 TPUKaPOOHOBBIX KHCIOT. LIMKI IMMOHHOM KHCJIOTHI:
MeTa00/MThI, (pePMEHTHI, 3HAYCHHE

120.

121.
KoA

122.

123.

124.
KHCJIOTBI

O0630p HMKIa JU- U TPUKAPOOHOBBIX KHCIIOT
[TupyBataeruaporenasa u npeodpa3oBaHue MUPyBaTa B alleTHII-

[{MKJ1 TMMOHHOM KUCIIOTHI: META00IUTHI, (hEPMEHTHI, 3HAUCHHUE.
Perynsauus 1ukia JUMOHHON KHACIOTbI
MeTab0au3M NpoMeKYTOUHBIX TPOIYKTOB IIUKJIA JIUMOHHON

Tema 26. DoTocunTes

125.
126.

CgeroBas ¢aza ¢poTocHHTE?A.
[ens nepeHoca 371€KTPOHOB B XJIOPOILIACTAaX.
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127.
128.
129.

130.
131.
132.
133.

YerpoiictBo porocuctemsl I u I1.

TemHoBas ¢aza ¢hoTocuHTe3a.

[uxn KaneBuna n Xstua-Crdka: MeTaOoIuThI, PEPMEHTHI,
3Ha4YCHUE, CPAaBHECHHUE.
Tema 27. MeTa00/1u3M HYKJI€OTHI0B 1 AMHUHOKHCJIOT
Crpyktypa u QyHKIIUS HYKJICOTHIOB
MeTtaboau3M NypUHOB M MTUPUMUIMHOB
MeTtabonu3m 1e30KCUPUOOHYKICOTHI0B

Metaboimm3m aMuHOKuCI0T. Dukcanus azora

Tema 28. UnTerpanusi MeTad0JIM4eCKUX IMyTel

YpOBHE

134.

135.
136.

WuTerpamms MmeTaboandecKkux myTei Ha GU3H0IOrHIeCKOM

KonTtpons romeocrasa

Mertabonudeckuii 6aiaHCc SHEPTUU

4.3 Jlekuuu ¥ NpaKTHYECKHE 3AaHATHSA

OYHAS ®OPMA OBYYEHUA

Ta0Omura 4
Coaep:xkaHue JeKIHH M MPAKTHYECKUX 3aHATHII 1 KOHTPOJIbHbI€ MEPONPUSITHSA

Ne Ha3Banmue Ne n HazBaHme Jgexumii/ ®opMupyembie Bun Kou-go
i paszeda, J1a00paTOpHBIX/ l'lpaKTPI‘lefKPlX/ KOMIICTEHIMH | KOHTPOJILHOTO | =
TeMBbI CEeMHHAPCKHUX 3aHATHIA MeponpUsITUS

1. Pa3gen 1. Beenenune B 0OCHOBBI U 9
MPOTEOMHUKHN M META00JTOMUKH
Tema 1. Jlekug Ne 1. Xumnueckue OIIK-1.1; 1
XuMHu4ecK | GU3MUECKUE U OCHOBBI OIIK-1.2;
ue, IPOTEOMHKH U METa0OJIOMUKHU OIIK-1.3;
buznveck OIIK-7.1;
ue, OIIK-7.2
renerudec | Jlabopatopnas pabora Ne 1. OIIK-1.1; Komnoksuywm, 2
KUe U XUMHYECKHUM COCTaB KUBBIX OIIK-1.2; pemeHne
9BOJIIOIIMO | KJIETOK. JKMBBIE OpraHU3MBbl KaK OIIK-1.3; 3a1a4
HHBIE OTKPBIThIE cucTeMbl. CBOMCTBA OIIK-7.1;
OCHOBBI YKUBOTO OIIK-7.2
MPOTEOMHU
KW U
MeTaboI10
MUKH
Tema 2. Jlexumst Ne 2. Passutue u oonactu | OIIK-1.1; 1
Pa3BuTne | mpuMeHEHHSI COBPEMEHHOM OIIK-1.2;
U 00JIaCTH | IPOTEOMUKHU OIIK-1.3;
MPUMEHEH OIIK-7.1;
ust OIIK-7.2
coBpeMeH | JlabopatopHnas pabota Ne 2. OIIK-1.1; Komnoksuym, 2
HOU XUMHYECKask 3BOJIOLUS OIIK-1.2; pelenue
IIPOTEOMHU | GMOoMOJIeKy. MoJieKysipHOe OIIK-1.3; 3a7a4
K1 CTPOEHHE BEUIECTBA U OIIK-7.1;
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Ha3zBanue

Ne m Ha3zBanme Jexknmii/

®opMupyeMble

Bun

Ne Koma-Bo
wn pasjeia, J1aG0PaTOPHBIX/ MPAKTHYECKUX/ KOMICTeHIMH | KOHTPOJIBHOTO |~
TeMbI CEeMMHAPCKHUX 3aHATHI MEpPONpPUATHSA
ABOJIFOI[MOHHBIE CBSI3U OIIK-7.2
Tema 3. Jlextmst Ne 3. Posnb Boap! B skuBeIX | OIIK-1.1; 1
Ponb Boab! | opranusmax OIIK-1.2;
B KUBBIX OIIK-1.3;
opraHusma OIIK-7.1;
X OIIK-7.2
Jlaboparopnas padota Ne 3. Pons | OIIK-1.1; 2
Oy(epHBIX CHCTEM B )KHBBIX OIIK-1.2;
Pemenue
OpraHu3Max OIIK-1.3;
OIIK-7.1; st
OIIK-7.2
2 Pazgesn 2. AMMHOKHMCJIOTHI U MEeNTHABI 13
Tema 4. OIIK-1.1; 1
Crpoenue, | Jlekuus Ne 4. Ctpoenue, OIIK-1.2;
kinaccudu | kmaccuukanus v CBOMCTBa OIIK-1.3;
Kamusl, aMUHOKHUCIIOT OIIK-7.1;
CBOICTBA OIIK-7.2
Y METOJIbI OIIK-1.1; Otge a 2
aHaJin3a JlaGopaTopnas pabota Ne 4. OIIK-1.2; B:; T;’;Ij
aMUHOKHC | KucaoTHO-OCHOBHEIE CBOIMCTBA OIIK-1.3; euI[)eHHe,
JIOT AMUHOKHUCIIOT OIIK-7.1; p
OI1K-7.2 st
Tema 5. OIIK-1.1; 1
Hentuner: | Jlexmus Ne 5. Knaccuduxarms OIIK-1.2;
CTpOEHHUE, | MENTUIOB, UX poJib B opranusme. | OIIK-1.3;
poJib B CBoMCcTBa MENITUIHON CBSI3H OIIK-7.1;
OpraHu3Me OIIK-7.2
Jlaboparopnas pabotaNe 5. ggﬁ:} ' é’ OTtBeThI Ha 2
Ornpenenenrie U303JIEKTPUUECKON OIK-1 '3f BOIIPOCHI,
TOUYKH nentuaoB. M36uparensHoe OHK-7'1? peuieHue
pa3pylLICHUE NENTHIHBIX CBI3EH OHK-7. 2’ 3a1a4
3. Paznen 3. Ctpykrypa u pyHKIHN GeTKOB
Tema 6. OIIK-1.1; 1
Ctpoenue | Jlekuust Ne 6. Ctpoenue u OIIK-1.2;
U KJaccuukanus OenKoB. OIIK-1.3;
kinaccudu | [lepBuunas cTpykTypa OIIK-7.1;
Karus OIIK-7.2
OCIIKOB. OIIK-1.1; 2
[lepBuuna OIIK-1.2; OTBeTH Ha
A Jlaboparopnas padota Ne 6. OIIK-1.3;
BOIIPOCHI,
cTpykrypa | Ctpoenue u Kiaaccuduranus OIIK-7.1;
pelieHue
u 6enkoB. [lepBuunas cTpyKkTypa OIIK-7.2
3a/1a4
MEenTHIHA
s CBSA3b
Tewma 7. Jlexuus Ne 7. BropuuHbie OIIK-1.1; 1
Bropuuns! | cTpykTyphl Oenka: a-ciimpans, B- | OIIK-1.2;
e CKJIQYaTOCTh, [3-U3THO. OIIK-1.3;
cTpyktyp | HeperymnsipHbie BTOpUYHbIE OIIK-7.1;
bl Oerka CTPYKTYpBbI OIIK-7.2
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Ha3zBanue

Ne m Ha3zBanme Jexknmii/

®opMupyeMble

Bun

Ne Koma-Bo
wn pasjeia, J1260paTOPHBIX/ l'lpaKTPI‘lefKPIX/ KOMICTeHIMH | KOHTPOJIBHOTO |~
TEMBbI CCMMHAPCKHUX 3aHATHHU MEpPONPUATHUSA
Jlaboparopnas pabota Ne 7. OIIK-1.1; 2
Bropuunsie cTtpykTyphl Ocnka: o- | OIIK-1.2;
cnnganb, B-cxﬁa};qeﬁ)cu, B- OIIK-1.3; OtBerh! Ha
u3rn0. Heperynspusie Bropuunsie | OIIK-7.1; BOTPOChL
CTPYKTYPBI OIIK-7.2
Tema 8. OIIK-1.1; 1
Tpermina Jlekuus Ne 8. Tpetuunas u OIK-1.2;
i quBHepTHqHaﬂ c%pymypa Oenka OIIK-1.3;
YETBEPTUY OIIK-7.1;
Has OIIK-7.2
CTPYKTypa OIIK-1.1; 2
Oenka JlaGopaTopnast pabota Ne 8. OIIK-1.2; OtBeTEl Ha
Koundurypanus u kondpopmanus. | OIIK-1.3; BOTIPOCEL,
Tursl ci1adbIX B3aUMOIECUCTBHI OIIK-7.1; peLICHHC
OI1K-7.2 st
Tema 9. OIIK-1.1; 2
Henarypa OIIK-1.2;
s i Jlekuus Ne 9. Jlenatypanus u OITK-1 3:
dbonauHr (onzuur OIIK-7.1;
OIIK-7.2
OIIK-1.1; 2
Jla6oparopnas pa6ora Ne 9. OTIK-1 2’
JleHaTypaws H (oA OIIK-1.3; KomnoxkBuym
OIIK-7.1;
OIIK-7.2
4. Pa3zngen 4 «MeToabl aHAIN3A 0€JIKOBY» 10
Tema 10. OIIK-1.1; 2
© KOJII/I‘-IGC’TBGHHOG orpeseneHne OIIR-1.3;
OYHCTKa, SeIIKOBY OIIK-7.1;
paszaeneHu OIIK-7.2
e OCIKOB B OIIK-1.1; 2
KOJIHNYECTB OIIK-1.2;
moc | Mbopmopmpibore 6 10 omeys, | Qe
ne OCJIKOB ’ OIIK-7.2 P
OIIK-1.1; 2
JlaGopaTtopnast pa6ota Ne 11. 8g§:} 'gf OTBeTHI HA
KonnuectBeHHOE onpeneneHme = BOIPOCHI,
OenKkoB OIK-7.1; TectupoBanue
OIIK-7.2
Tema 11. OIIK-1.1; 1
Onpenene | Jlekuust Ne 11. Onpenenenue OIIK-1.2;
HUE MOJIEKYJISIPHOM Macchl U (HOPMBI OIIK-1.3;
MOJICKYJISI | OEITKOBBIX MOJIEKYJI OIIK-7.1;
OIIK-7.2

17




Ha3zBanue

Ne m Ha3zBanme Jexknmii/

®opMupyeMble

Bun

Ne KoJ-Bo
wn paszeda, J1a00pPATOPHBIX/ MPAKTHYECKHX/ KOMICTeHIMH | KOHTPOJIBHOTO |~
TEMbI CEMHHapCKHX 3aHﬂTHﬁ MepOHpHﬂTHﬂ
pHOU OIIK-1.1; 2
Macchl U OIIK-1.2;
dbopmbl . OIIK-1.3;
OEJIKOBBIX J;/;izpicgliaz p;fﬁ;;ﬁ;nf OIIK-7.1; OTBeTHI Ha
MOJIEKYI. DT QYR OIIK-7.2 BOIIPOCHI
Xpomaror aHanu3a OenKoB
padust
OEJIKOB
OIIK-1.1; 2
Jla6opaTopuas pabora Ne 13. ggﬁ:} g’ OTBeTHI Ha
Xpomarorpadust 6eTKoB OHK-7.1? BOIIPOCHI
OIIK-7.2
giMz lezﬁe Jlexuus Ne 12. Onpenenenue 8g§:};’ I
- ep 8 aMHHOKHUCIIOTHOH OIK-1 ) 3f
AMIHOKIC [IOCJIEI0OBATEILHOCTU OEIKOB: OHK-7. 1?
HOTHO CEKBEHUPOBAHHE OHK-7' 2’
jn{o]o0) (3 ():¥:] OIIK-1.1; 2
EZJ;’CI;E?TH Jla6opaTopuas pabora Ne 14. 8g§:} g’ OTBeTHI HA
CeKBeHI;IpO CexBeHHpPOBaHHE OEITKOB OHK-7'1? BOIIPOCHI
BaHUE U OIIK-7.2
Macc- OIIK-1.1; 2
;r;le;lch atb JlaGopaTtopnast pabota Ne 15. ggﬁ:} g’ OTBeTHI HA
AHATII3 CrnexTpanbHbli aHAJIN3 OHK-7.1? BOIIPOCHI
OIIK-7.2
E/fgri 131' Jlexmus Ne 13. Meroabl ananusa gglé:} ) é’ I
aHaJII/IIE[ia OEIKOBBIX MOJIEKYJI, OCHOBAHHBIE OIK-1 '3f
OEJIKOBBIX :;Tffgﬂhglfmmﬂn Oekos ¢ OIIK-7.1;
MOJIEKYI, OIIK-7.2
OCHOBAHH JlaGopaTopHas pa6ota Ne 16. OIIK-1. 1% 2
BIC Ha M OIIK-1.2; 0
—— «MeTobl MoTydeHust OIK-1.3: TBETHI HA
HCTBIH [MOJINKJIOHAJILHBIX U OIK-7.1: BOIIPOCHI
6CIIKOR MOHOKJIOHAJILHBIX QHTHUTEI OITK-7 2
aHTUTENIaM OIIK-1.1; 2
" JlaGopaTtopnast pa6ota Ne 17. OIIK-1 2’ OTBeTHI HA
ELISA OIIK-1.3; ompoc
OIK-7.1; BOTPOCH!
OIIK-7.2
Tema 14. OIIK-1.1; 1
AHanus u Jlexnus Ne 14. Aunanus u OINK-1 2’
fpeiickasa [IpEeACKAa3aHNue CTPYKTYPEI OEIKOB OIIK-1.3;
HHC P PYKLYP OIIK-7.1;
OIIK-7.2

18




No Ha3zBanmne Ne u Ha3BaHMe JieKI M/ ®opMupyeMble Bun Kou-go
wn pasjeia, J1260paTOPHBIX/ l'lpaKTPI‘leSKPIX/ KOMICTeHIMH | KOHTPOJIBHOTO |~
TEMBbI CCMMHAPCKHUX 3aHATHHU MEpPONPUATHUSA
CTPYKTYp OIIK-1.1; 2
vl OenkoB | JlabGoparopnas pabota Ne 18. OIIK-1.2;
SIMP u peHTIreHOCTPYKTYPHBII OIIK-1.3; OtBerh! Ha
aHanu3 OIIK-7.1; BOTIPOCH
OIlK-7.2
OIIK-1.1; 2
Jlaboparopnas padota Ne 19. ggllii 'gf OTtBeThI Ha
Alpha fold OIK-7.1: BOIIPOCHI
OIIK-7.2
Tema 15. | Jlexnus Ne 15. Meroas! uzyuenue | OIIK-1.1; 1
Merosl 0€eI0K-0EIKOBBIX OIIK-1.2;
U3y4€HUE | B3aUMOJCHCTBUU U OIIK-1.3;
OeoK- B3aNMOJIENCTBUN OEIKOB C OIIK-7.1;
0enKoBBIX | Apyrumu Moisekynamu. beakossie | OITK-7.2
B3aMMOJIE | MUKPOYMIIbI
WCTBUIN U OIIK-1.1; 2
B3aMMOJC Jla6opatopuas pa6ora Ne 20. OIK-1 2’ OTBeTHI HA
HWCTBUI . . | OIIK-1.3;
GCIIKOR ¢ JIByruOpuIHbINi aHANIHU3 IPOACOKEH OIK-7.1: BOIIPOCHI
JIPYTHUMH OIIK-7.2
MOJICKYJIa OIIK-1.1; 2
I\B/I:J'mosme JlaGopaTopHas pzil60Ta Neo 21. ggﬁ:} g: OTBeTHI HA
MHEDOHII Kapra B3aumopeiicTBust 6eKoB OIK-7.1: BOIIPOCHI
bl OIIK-7.2
Tema 16. OIIK-1.1; 1
Hccnenos | JIexuus Ne 16. UcciaenoBanus OIIK-1.2;
aHus mMoudukanmii 6enxoB merogamu | OIIK-1.3;
MoauduKa | MPOTCOMHUKHU OIIK-7.1;
jagsezl OIIK-7.2
OeIKoB OIIK-1.1; 2
MeTosamMu Jla6opaTopuas pabora Ne 22. OIIK-1.2; OTBeTHl HA
HPOTEOMH ®docdomporeomuka OIIK-1.3; BOIIPOCHI
KU OIIK-7.1;
OIIK-7.2
OIIK-1.1; 2
Jlaboparopnas pabota Ne 23. 8g§:} 'gf OTtBeThI Ha
I'mukonporeomuka OITK-7.1: BOIIPOCHI
OIIK-7.2
5. Paznen 5. ®ynkunu 0eikoB 16
Tema 17. OIIK-1.1; 1
benku Jlextus Ne 17. benku OIIK-1.2;
MeMOpaHH | MEMOPaHHOTO U TIIOOYIISIPHOTO OIlK-1.3;
oro u TpaHCIOpTa OIIK-7.1;
rI00YyIIpH OIIK-7.2
oro Jlaboparopuas pabota Ne 24. OIIK-1.1; OTBeTHI HA 2
TpaHcnopt | benku memOpaHHOTO U OIIK-1.2; BOIIPOCHI,
a MIO0YJISIPHOTO TPAHCIIOPTa OIIK-1.3; pelieHue
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No Ha3zBanmne Ne u Ha3BaHMe JieKI M/ ®opMupyeMble Bun Kou-go
wn pasjeia, J1260paTOPHBIX/ l'lpaKTPl‘lefKPlX/ KOMICTeHIMH | KOHTPOJIBHOTO |~
TEMBbI CCMMHAPCKHUX 3aHATHHU MEpPONPUATHUSA
OIIK-7.1; 3amaq
OIIK-7.2
Tema 18. OIIK-1.1; 1
CrpykTtyp OIIK-1.2;
HBIE O€NIKH g:;;;ﬂ Ne 18. Crpykryprrre OIIK-1.3;
OIIK-7.1;
OIlK-7.2
OIIK-1.1; 2
Jlaboparopnas padota Ne 25. gglé:} 'gf Pemenue
CtpyKTypHBIE O€TKH OITK-7. 1; 3a7a4
OIIK-7.2
Tema 19. Jlexuust Ne 19. Ctpoenue, OIIK-1.1; 1
Crpoenue, | HomeHknarypa u knaccudukamus | OIIK-1.2;
HOMEHKJIa | ()epMEHTOB, UX CBOWCTBA OIIK-1.3;
Typa u KuneTtuka hepMeHTaTUBHBIX OIIK-7.1;
knaccudu | peakiuii. Unrubuposanue OIIK-7.2
Kalus OIIK-1.1; 2
dbepmeHnTo OIIK-1.2;
B, 1% Jla6opaTopuas pabora Ne 26. OIIK-1.3; OTseThi Ha
CBOMCTBA | eTHKa (hepMeHTaTUBHBIX OIK-7.1, BOTIPOCEL,
Kunernka . OIIK-7.2 Pemenue
peakuui
dbepmenTa 3ama4
THUBHBIX
peaKnuuit
Tema 20. OIIK-1.1; 1
benku OIIK-1.2;
Jlexuus Ne 20. benkun ’
cHrHalbl CI/IFPIIlaJIBHHX CUCTEM KJIETKH OIIK-1.3;
BIX CUCTEM OIIK-7.1;
KJIETKH OIIK-7.2
OIIK-1.1; 2
JlaGopaTopnast pabota Ne 27. OIIK-1.2; OTBETEL Ha
Benku curHagbpHBIX CUCTEM OIIK-1.3;
KJIETKH OIIK-7.1; BOTIPOCH!
OIIK-7.2
Tema 21. OIIK-1.1; 1
OcnoBuble | JIekius Ne 21, OCHOBHEIC OIIK-1.2;
HaIpaBJI€H | HAIIPaBJICHUS UCCIEIOBAHUIN B OIIK-1.3;
usi COBPEMEHHOM MPOTEOMUKE OIIK-7.1;
HCCIIeI0BA OIIK-7.2
HHn B JlaGopaTopHas pa6ota Ne 28. OIIK-1.1; 2
COBPEMER | OcromEIe HaIlpaBJICHUS OIK-1.2; OTtBeThl Ha
HOM N N OIIK-1.3;
S ——— Ecg;zf);ia;{enn B COBPEMEHHOI1 OIK-7.1: BOIIPOCHI
Ke P OIK-7.2
6. Pa3nes 6. MerabosioMuKka 1 MeTad0JIM3M» 19
gecﬁzjile HeKugm Ne 22. OcHoBHBIC ggllii é: 2
veraGoy | MECTAOOIHHUECKNE NyTH B KIETKAX | e | 3
qeCKIE pacTeHHI U KUBOTHBIX OIK-7.1:
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No Ha3zBanmne Ne u Ha3BaHMe JieKI M/ ®opMupyeMble Bun Kou-go
wn pasjeia, J1260paTOPHBIX/ HpaKTPI‘lefKPIX/ KOMICTeHIMH | KOHTPOJIBHOTO |~
TEMBbI CCMMHAPCKHUX 3aHATHHU MEpPONPUATHUSA
IyTH B OIIK-7.2
KIIETKax
pacTeHui
u
KUBOTHBIX
OIIK-1.1; 2
JlaGopaTtopnast pa6ota Ne 29. OIIK-1.2;
OcuoBnbie MeTabommueckue mytu | OITK-1.3;
B KJIeTKax pacteHui u KuBoTHBIX | OIIK-7.1;
OIIK-7.2
Tema 23. OIIK-1.1; 2
Crpyktyp | Jlekums Ne 23. CtpykTypa OIIK-1.2;
a IIPOCTHIX | MPOCTHIX CaxapoB U IIIUKOJIN3. OIIK-1.3;
caxapoB U | Perymsauus rimkonuza OIIK-7.1;
TJIMKOJIN3. OIIK-7.2
Perymsiius OIIK-1.1; 2
rikonusa | Jlabopatopnas padora Ne 30. OIIK-1.2;
«CtpykTypa npocteix caxapoB u | OIIK-1.3; Komnoxsuym
riukonu3. Perynsamus rmukonuzay | OIIK-7.1;
OIIK-7.2
Tema 24. OIIK-1.1; 2
Oxucimre OIIK-1.2;
BHOE Jlexmusa Ne 24, OxucnureabHOe OIK-1.3;
bocdopmn dbochopunpoBaHue U €T0 OIK-7.1: Konnoksuym
uposanpe | PETYIALHA OIIK-7.2
U ero
Py Jla6oparopnas pa6ora Ne 31. OTIK-1, 1% 2
OKHCIUTETBHOE OIIK-1.2;
OIIK-1.3; KonnokBuym
dbochopunrpoBanue u ero OIK-7 1.
perynsuus OIK-7. 2’
Tema 25. Jlextust Ne 25. 1lukn nu- u OIIK-1.1; 2
[ukn qu- | TpuKapOOHOBBIX KUCIOT. Lmkit OIIK-1.2;
51 JIUMOHHOU KUCIIOTBI: OIIK-1.3; KomnoxBuym
TpUKapOO | MeTabOIUTHI, (DEPMEHTHI, OIIK-7.1;
HOBBIX 3HAUYCHHE OIIK-7.2
KHUCJIOT. OIIK-1.1; 2
Hawn ) 5 6opatopmas pabora No 32. OIIK-1.2;
HHMOTHOH L[HKnp):[H- I1)/1 TpI/II:(aPGOHOBHX OIIK-1.3;
KUCIIOTBL: . OIIK-7.1;
veTabom | KHCIOT: 1K TMMOHHOK OITK-7 2 KomnokBuym
THL KHCJIOTBIL: META0OJIUTHI,
(epMCHTI (dbepMeHThI, 3HAYCHUE
, 3HAUCHUE
Tema 26. OIIK-1.1; 2
DOoTOCHHT OIIK-1.2;
e3 Jlekiug Ne 26. ®oTocuuTes OIIK-1.3;
OIIK-7.1;
OIIK-7.2
JTabopartopuast pabora Ne 33. OIIK-1.1; KomokBuym 2
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No Ha3zBanmne Ne u Ha3BaHMe JieKI M/ ®opMupyeMble Bun Kou-go
I /;1 pasjeia, J1260paTOPHBIX/ l'lpaKTPI‘leSKPIX/ KOMICTeHIMH | KOHTPOJIBHOTO |~
TEMBbI CCMMHAPCKHUX 3aHATHHU MEpPONPUATHUSA
doTocHuHTE3 OIIK-1.2;
OIIK-1.3;
OIIK-7.1;
OIIK-7.2
Tema 27. OIIK-1.1; 2
Mertabomau OIIK-1.2;
Jlexnust Ne 27. MeTtabonusm ’
M H;KJ];IGOTJIIZ[O]Z Hu af/II/IHG(:)KI/IcgJIOT OIIK-1.3;
HYKJIEOTH OIIK-7.1;
JIOB U OIIK-7.2
AMHUHOKHC OIIK-1.1; 2
J0T JlaGopatopnas pabota Ne 34. OIIK-1.2;
MeTaboau3M HyKJI€OTHIOB U OIIK-1.3; Komnoxsuym
aMHHOKHCIIOT) OIIK-7.1;
OIIK-7.2
Tema 28. OIIK-1.1; 2
Nurerpan OIIK-1.2;
s Jlexmus Ne 28. I/IHTerpium;I OITK-1.3:
MeTaGom METa0O0JIMYECKUX MyTeH OIK-7.1:
YECKUX OIIK-7.2
nyTein OIIK-1.1; 2
Jlaboparopnas pabota Ne 35. OIIK-1.2;
WuTerpanus MeTaboInuecKux OIIK-1.3; Komnoksuym
nyTei OIIK-7.1;
OIIK-7.2
OYHAS ®OPMA OBYYEHUA
Tabmuna 5

HepequL BOMPOCOB /I CAMOCTOATCIbHOI'O H3YICHUA NUCHHUITIJIMHBI

Ne
mn/n

Ha3Banmue pasjaeia,

TEMBbI

H3y4eHust

Hepe'leHb paccMaTpuBaeMbIX BOIIPOCOB /LI CAMOCTOATE/ILHOI'0

Pa3gen 1. BBeanenue B 0CHOBLI OMOXMMUH

1.

Tema 1. XumMuyeckue,
buznIeckue,
TCHETHYECKHE U
SBOJIIOIIMOHHBIE
OCHOBBI IPOTEOMUKHU
1 META00JIOMHUKH

DHepreTuyeckoe conpspkeHue B ononornyeckux peaknusax (OITK-
1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2)

2.

Tema 3. Poisbs Bogsl B
JKUBBIX OpPraHu3Max

VYyactue BojbI B peakiusax B ononorndecknx cucremax (OITK-1.1;
OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2)

Pa3zgen 2. AMMHOKHCJIOTEI M eI THBI

3. | Tema 4. Ctpoenue, buocunte3 amunokucnor (OITK-1.1; OINK-1.2; OIIK-1.3; OIIK-7.1;
KJaccupuKkanus, OIIK-7.2)
CBOMCTBA Y METOJEI
aHaJli3a aMUHOKHUCIIOT
4. | Tema 5. Ilentunel: | @yHKUINU NENTHIOB B OPraHU3ME.
ctpoenne, ponb B | (OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2)
OpraHnu3Me

Paznen 3. CTpykrypa u GyHKIHHN 0€JIKOB

3.

| Tema 7. Bropuunbie | Heperynspubie Bropuunbie ctpykrypsl (OIIK-1.1; OIIK-1.2; OIIK-
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Ne

HaszBanue pa3zxeJa,

IMepeuenb paccMaTpUBaeMbIX BONPOCOB /LISl CAMOCTOSITETHLHOTO

n/n TeMbI H3y4YeHHs
CTPYKTYpPHI OeIKa 1.3; OIIK-7.1; OIIK-7.2)

6. | Tema 9. llenarypauus | Hapymenus ¢onmunra 6enka (OIIK-1.1; OIIK-1.2; OITK-1.3; OIIK-
1 GOJITUHT 7.1; OIIK-7.2)

Pa3zngen 4. Meroanl aHaJIN3a 0€JIKOB

7. | Tema 10. Boinenenue, | CBoiicTBa O€nKOB: JTaOMJIBHOCTh, IIBUTTEP-MOHHAS MPUPOA,
OUMCTKA, pa3JelieHUe | H303JIEKTPHUIeCKast TOYKa, pPacTBOPUMOCTb, JeHATYpaLUs,
OCIIKOB u | penarypanus (OIIK-1.1; OITK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2)
KOJUYECTBCHHOC
onpeiereHue 0eIKoB

8. Tema 12. [IpuHIUIIBI CPaBHEHUSI aMUHOKHUCIIOTHBIX MOCIIEI0BATEILHOCTEN
Onpenenenue (OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2)
aMUHOKHCIIOTHOMH
MOCJIEI0BATCILHOCTH
OCIIKOB:
CEKBEHUPOBAHHE U
MacC-CNEKTPATIbHBIN
aHaJIu3

9. | Tema 14. Ananus u ITpenckasanne TpeXMEPHBIX CTPYKTYP C HOMOIIBIO KOMITBIOTEPHBIX
NpeaCcKa3aHue anroputmoB (OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2)
CTPYKTYPBI OEITKOB

10. | Tema 16. I'mukomnporeomuka (OITK-1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-
Hccnenosauus 7.2)

Mo T (UKAITII OEIKOB
METOAaMHU
MPOTEOMUKH

Pa3znen 5 «DyHkuuu 6eJI1KOBY»

11.

Tema 17. benku
MEMOpPaHHOTO U
100y PHOTO
TpaHCIOpTa

KoMruieMeHTapHOE B3anMo1eiCTBHE OCITKOB C JTUTaH/IaMH:
WMMYyHHas cuctema u ummyHornooyauasl (OITK-1.1; OTIK-1.2;
OIIK-1.3; OIIK-7.1; OIIK-7.2)

12.

Tema 19. Ctpoenue,
HOMEHKJIaTypa U
KJaccuukanus
(bepMeHTOB, UX
cBoiictBa KuneTtuka
(dhepMEeHTaTUBHBIX
peaKuuit

VYpasuenuns Jlalinyusep-bepka, Dnu-Xoderu (OITK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-7.1; OIIK-7.2)

13.

Tema 21. OcHOBHEBIE
HaIpaBJICHUS
HCCJIeIOBaHUM B
COBPEMEHHOM
POTEOMUKE

[Ipumenenue nmpoteomuke npu paspadorke sexkapcrs (OIIK-1.1;
OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2)

Pa3zgen 6. MeradojioMuKa "

MeTa00JIN3M

14. | Tema 23. Ctpykrypa | OOMEH MPOCTHIX YIIIEBOIOB, OJUTOCAXAPUIOB, MOJUCAXAPHUIOB.
npocteix caxapoB u | (OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2)
rMKonu3. Perymsuus
TJIMKOJIN3a

15. | Tema 25. Huxn au- u | [{ukn JTUMOHHON KHUCIOTBL: METaOONHUTHL, (EPMEHTHI, 3HAYCHUE

TPUKAPOOHOBBIX

KHUCJIOT. TTukn

(OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2)
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m/n

HaszBanue pa3zxeJa,
TEMBbI

IMepeuenb paccMaTpUBaeMbIX BONPOCOB /LISl CAMOCTOSITETHLHOTO
N3ydeHust

JJUMOHHOHM  KWCJIOTEL:

MeTa0O0IUTHI,
(dhepMeHThI, 3HAUCHUE
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5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Tabmura 6
IpuMeHeHNe AKTHBHBIX U HHTEPAKTHBHBIX 00pPa30BaTeJIbHbIX TEXHOJIOTHIA

Ne Tema u popma 3aHsATHS HaumeHoBaHUE HCII0JIb3YeMbIX
n/n AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTeJIbHbIX
TEXHOJIOTH i
1. | Tema 2. Pazeutnen | JI [IpocmoTp oOydaroriero BujeoMarepuana
obnactu
IIPUMEHEHMUS
COBPEMEHHOM
IIPOTEOMUKHU
2. | Tema 3. Pons Bonel B | JIP AHanu3 KOHKPETHON CUTyal[uy, TeMaTH4ecKas
KUBBIX OpraHU3Max JTUCKYCCHSI
3. | Tema 6. Crpoenue nu | JI [IpocmoTp oOyuaroriero BujeomMarepuaa
KJIaccupuKaus
6enxoB. [lepBuunas
CTPYKTypa 1

INCIITUAHAA CBA3b

4. | Tema 7. Bropuunsie | JIP YueOHast AUCKYCCHUS B X0JI€ MPOCMOTPa
CTPYKTYpBHI Oenka 00yYaromux BHICOMAaTEPHAIOB

5. | Tema 10. J [IpocmoTp oOyuaroriero BugeomMarepuaia
Brigenenne,
OYMCTKa, pa3/ieleHne
O€JKOB U
KOJIMYECTBEHHOE
ornpezaeneHue 0eIKoB

6. | Tema 12. J [IpocmoTp oOyuaroriero BujeomMarepuaia
Omnpenenenue
AMUHOKHCIIOTHOM
MOCJIeI0BATEIbHOCTH
OENKOB:
CEKBEHHPOBAHUE U
MacC-CHEKTPATbHBIN
aHau3

7. | Tema 14. Anamuzu | JI VYyeOHast JUCKYCCHUS B XOJI€ POCMOTpa
IpecKa3aHue 00yJaromux BHICOMaTEPUAIOB
CTPYKTYpPHI OCITKOB

8. Tema 15. Metroner | JI [IpocmoTp oOy4aroriero BujeoMarepuana
U3Yy4YCHHE OCIOK-
OCIIKOBBIX
B3aUMO/JICCTBUH U
B3aUMOJEHCTBUHI
O€JIKOB C APYTUMHU
MOJIEKYJIaMH.
benkoBbie
MHUKPOYHIIBI

9. | Tema 18. JIP AHanu3 KOHKPETHON CUTyalluy, TeMaTH4ecKas
CrpykTypHBIE OeIKH JICKYCCHSI
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10. | Tema 19. Crpoenue, | JI VYyeOHast JUCKYCCHUS B XOJI€ IPOCMOTpa
HOMEHKJIATypa U 00yYaromux BHICOMaTEPUAIIOB
KJIaccupuKaus
(bepMeHTOB, UX
cBoiictBa Kuneruka
(bepMeHTaTUBHBIX
peaKuuit

11. | Tema 22. OcHoBuble | I13 AHanu3 KOHKPETHON CUTyal[uH, TeMaTH4ecKas
MeTaboInYecKue JMCKYCCHS

MyTH B KJIETKaX
pacTeHui u
KHBOTHBIX

12. | Tema 24. JI [IpocmoTp oOyuaroriero Bujeomarepuaia
OxucauTenpHoe
dbochopumpoBanue
U €r0 PeryJssius

6. Tekymumuii KOHTPOJIb YCIIEBA€MOCTH M NMPOMEKYTOYHAS ATTECTAIUA 110
UTOraM OCBOCHUS JUCHUNIMHBI

6.1. TunoBbIe KOHTPOJIbHBIE 32JAHUSA WJIH HHbIE MATEPHUAJIbl, HEOOX0AUMbIE
JJIS1 OIleHKM 3HAHM A, YMEHNH ¥ HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH

IIpumepHbIii IepevyeHb BONPOCOB M 3a/1a4 K pa3aeny 1. «<BBeaeHne B 0CHOBBI
MPOTEOMHKH»

XHUMHYECKHUMN COCTAB JKUBBIX KIIETOK

MakpoMoJIeKyJIbl B KJIETKax

TpexmepHas cTpykrypa makpomoJiekyi. Kondurypanus u kondopmanus

JKuBble OpraHu3Mbl KaK OTKPBITHIE CUCTEMbI

DHEPreTUIecKoe CONMpsHKEHNE B OMOTOTHIECKUX PEAKITHIX

XpaHeHue U nepegavya reHeTUYecKoi nHpopmaruu

W3meHeHus HacieICTBEHHOM HH(OPMAaILIUK KaK OCHOBA 3BOJIIOLUU

Xumudaeckas 3BoroIs onomosexys. ['mmoresa PHK-mupa.

9. MonekynsipHOe CTPOCHHE BEUIECTB U 3BOJIFOIIMOHHBIE CBA3U

10. CnaOblie B3aMOJICHCTBHSI B BOJHBIX Cpeax

11. Wouwuzammsa Boabsl. Ciradble KUCIOTHI U OCHOBAHUSL.

12.  Ponw OydepHbIX cucTeM B nojjaep>kanuu pH B OMOJIOTHECKMX CUCTEMAax

13.  VYwuacTtue BoAbI B peaklMsIX B OMOJIOTHUECKUX CUCTEMAaX

14.  Paccmotpum cBa3u O—O u O=0. Asnsercs imu cBa3bp O=0 cuibHee win ciiadee?

Pacrniosnosxens! Jin atoMbl kKuciopoza B ¢Bsizu O=0 Onuke Ipyr K Ipyry WIK Jajiblie,

yeM B cBsizu O-O7?

15. HmeroT au ABa YHAHTUOMEPA XMMHUYECKOTO BEILIECTBA OJJMHAKOBYIO IIIOTHOCTh?

Ty >xe Temnepatypa mnasieHus? Eciu xumudeckue BEUIECTBA MPEACTABISIET COOOM

KHUCJIOTY, OHU UMEIOT OJIMHAKOBOE 3HaueHue pKa?

16. Kaxkoe u3 clieyomnx yTBEPKIACHUN 0 KaTaIu3aTopax SBIsSETCS MPaBUIbHBIM?
(a) Karamu3zarop MOXe€T HM3MEHHUTh KOHCTAaHTYy PABHOBECHUS XUMHUYECKOMN

peaKkLuu.

(6) Karanmuzatop yckopsieT CKOPOCTh MPSIMOM, HO HE 00paTHOM PeaKInu.

X_NAN BB =
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(B) KaTanuzarop pacxoayercsi B XOJ€ peaKIiu.

(r) Karanuzatop noHu»aeT 3HEprui0 aKTUBALIMU PEAKIIUU.
17.  AMHMHOKHUCIOTBHI COEAUHSIOTCA NMENTUIHBIMHU CBSI3IMH, 00pa30BaHUE KOTOPBIX
COMPOBOXKAAETCS MOTEPEH BOJBL. SIBIISAETCS M JUNENTU]] aJJaHUH-TJIMLIKUH TaKUM XK€,
KaK AunenTu riviud-ananun? [Hoyemy na wim noyemy Het?
18. Konba comepxkut 10 mu coseHoir Boawl. Eciu B konly mo6aButh 10 M
JUCTUJUIMPOBAHHOM BOJIbI, KOJIMYECTBO MOJIEH XJIOpHUJA HATpUsl yBEJIMYMUBAECTCS Ha
50%, ymenbiaercsa Ha 50% uii ocTaeTcsi HEU3MEHHBIM ?
19. Kaxkoii 3akOH TepMOIUHAMUKHN OOBSICHSET, TOUYEMY JKHBBIE CYIIECTBA TPEOYIOT
SHEPTUU TS IOJACPIKAHUS CBOCH YIOPSIOUYCHHON CTPYKTYPhI?
20. DHeprus akTHBAIIMH XUMHUYECKON peaKlUy MOXKET ObITh ONpE/ICICHa KaKuM U3
CJIEIYIOIIUX CTIOCOOOB?

(a) U3mepeHue komyecTBa MpoIyKra.

(6) U3mMepenus CKOpOCTH.

(B) Pacuer sHepruu ruposmsa CBsi3u.

(r) Pacder 3HaueHuit U3MEHEHUSI YHTPOTTHU
21.  Kakue u3 cneayromnmx yrBepxaeHuil BepHbl? OTBET 000CHYMTE.

(a) SAAnpo aToMa coAep>KUT IPOTOHBI U HEUTPOHBI

(6) ATombl coaepkat O0JIbIIE AIEKTPOHOB, YEM IIPOTOHOB

(B) Anpo okpyxeHO IByMsl MEMOpaHaMU

(r) Bce atoMbl 0HOTO 351IeMEHTa UMEIOT OJMHAKOBOE YHCIIO HEUTPOHOB

(m) Ot uncna HEUTPOHOB B SIAPE aTOMA 3aBUCET OY/AET JIM OH CTAOMIILHBIM WJTU
pPaaOaKTUBHBIM

(e) BaxxapIM 3amacoM SHEPTHH B KJIETKE MOTYT OBITh KUPBI U TIOJIMCAXAPHIBI

(>x) Bomopoanbie cBsi3u ci1abbl U MOTYT PBAaThCS OT TEIJIOBOTO JIBMKCHHSI, HO
OHM CYUIECTBEHHO BJIMSIOT Ha ClielU(PHUUECcKOe B3aUMOACHCTBUE MOJIEKYJT
22.  Jluct Oymaru BeCUT 5 T' M COCTOMT M3 MOJIEKYJ UEJUIIOJIO3bl C OOIIeH
dopmynoit CnH2nOn, rae n MoXeT ObITh OYEHb OOJIBIIUM M BapbUPOBATHCS OT
MOJIEKYJIbI K MOJIEKYJIE.

(a) CxoIbKO aTOMOB YTJIEpOJia COACPHKUT ITOT JIUCT OyMaru

(B) IIpennomnoxum, yto Oymara COCTOMT U3 aTOMOB yriiepoja ¢ nuamerpom 0,2
HM. CKOJIKO TaKMX aTOMOB MOHAIOOUTCSI UTOOBI IEPEKPHITH TONIIUHY CTPAHHIIHI?
23.  CKOJBKO 3JIEKTPOHOB IMOMELIAETCS B MEPBYIO BTOPYIO U TPETHIO 3JIEKTPOHHBIE
00600ukn atoma? CKOJIBKO 3JIEKTPOHOB HY>KHO TIOJYYHUTh WJIA OTAATh aTOMaM TS,
KHUCJIOPO/Ia, YIIIEpOoJa U HaTPHsl, YTOOBI 3aIIOTHUTh SHEPTeTHUECKUE YPOBHU?
24.  Kucnopon u cepa UMEIOT CXOKHE XMMUYECKHE CBOMCTBA — Y UX aTOMOB I10 6
AJIGKTPOHOB Ha BHEIIHEW 3JEKTPOHHOIN oOojouke. VX coemuHeHHs ¢ BOAOPOIOM
o0pa3yroT u3BecTHbIe coequHeHus. Ho Boga — 3TO JKHUIKOCTh, a CEPOBOAOPO] — ras,
XOTsI aTOMBI Cepbl KpyIHee U TshKellee aTOMOB Kuciopoja. [louemy?
25. 3anuiuuTe peakuui0 KOHJEHCALMKM JBYX AaMUHOKUCIOT ¢ OOpa3oBaHHEM
MHEIITUTHOU CBSI3U
26. Kakue U3 NpuUBEICHHBIX HUKE YTBEPIKICHUN BEPHBI?

(a) benku crTonmh MHOroOOpa3HbI, TaK KakK KaXIbli OEJIOK COCTOUT U3
YHUKaJIbHON CMECH aMUHOKHUCIIOT, COEIMHEHHBIX B ONPEEICHHOM MOPSIIKE

(6) JlunuoHb OMCIION — MaKpOMOJIeKYJa, cocTosias u3 GHochOTUTIUIHBIX
cyOBeTuHUII,

27



(B) HykiienHOBBIE KUCIIOTBI COIEPKAT CaXapHble TPYIIIIbI

(r) MHOTHME aMHUHOKHUCIIOTHI UMEIOT TUAPOPOOHBIC paIuKaIbl

(1) 'mapodoOHbIe XBOCTHI MOJIEKYJT POCHOTUIUIOB OTTAIKHUBAIOTCS OT BOJIBI

(e) AHK conepxxut 4 tuma a30TUcThIX ocHoBaHui — A,G,U,C
27. CKOJBKO pPa3HbIX MOJEKYJ, COCTOAMMX M3 2, 3 U 4 aMHUHOKHUCIOT MOTYT
oOpazoBarbcest U3 20 aMUHOKUCIIOT, TPUCYTCTBYIOIIMUX B KJIETKaX?
28. Hmeetcs cmech, coliepKalliasi Mo OJHOM MOJIEKYJE KaXKIO0TO M3 BO3MOKHBIX
BapHAHTOB Pa3HbIX AMUHOKHCIOTHBIX IOCIEA0BATEIBHOCTEH HEKPYNMHOro Oejka ¢
MoieKyJisipHOil Maccoit 4800 /la. Eciiv mpUHATE, 4TO CpeHss MOJEKYJISIpHAs Macca
amuHOKUCTOTH — 120 J[a. Cxonbko OyneT BecuTh MaHHbIN oOpasen? KakoB pasmep
€MKOCTH Il XpaHEHUs1 JAaHHOTO oOpa3na?
29. OnuimmMre CXOACTBO M PAa3NIHUYUsA MEXKIAY BaHAECPBAAIBCOBBIMU CHIAMH H
BOJIOPONHBIMU CBsI3siMU. Kakoil M3 JAByX THINOB ClIa0BbIX B3aUMOJICHCTBUN OyaeT
UMETh MECTO MEXIY JBYMs aTOMaMH BOJIOPOJIa, CBSI3AaHHBIMU C aTOMaMU Yrjepoja,
MEXIy aroMaMu a30Ta W BOJOPOJA, CBSI3aHHBIMHU C aTOMOM YIJIEpOJa, MEXKIY
aTOMaMH a30Ta U BOJIOPOAA, CBSI3aHHBIMU C aTOMOM KHCJIOpojia?
30. Iloxm peiicTBMEM KaKuMX CHJI TPOMCXOAMUT YKIIAJKa MAaKpPOMOJEKYJIbl B
YHUKaJIbHYIO IPOCTPAHCTBEHHYIO CTPYKTYpY?
31. JKupHble KHCIOTHI Ha3bIBalOT amM(pUPUIbHBIMU MOJEKylIaMu. YTo 3TO
O3HayYaeT U Kak ampuduabHas MoJeKkyna BeaeT ce0s B Bojae?
32. Ha pucynke n300pa’ke€Hbl CTPYKTypHble Xumuueckue (opmynsl? Bepubl nu

onu? OtBeT 000CHOBATH
H
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Figure Q2-22 Essential Cell Biology 3/e (© Garland Science 2010)

33. Uro mnoapazyMeBaeTcs IMOJ, TMOJSPHOCTHIO MENTHUAHON ULENOYKH U MO
MOJIIPHOCTBIO XUMHUYECKOU CBSI3U? OOBSICHUTH PAa3HUILy B 3HAYCHHH OJIHOTO W TOTO
&Ke TepMUHA
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34. Tlouemy B OGenkax UCIOIB3YIOTCS TOJbKO L-popMmebl, a He ciaydaitHas cmech L-
u D-?

35. IIpucyTCTBYIOT JIM B YHMCTOM BOJI€ C HEHUTpadbHbIM PH MOHBI THAPOKCOHUS U
ecJii Ja, TO KaKk OHU oOpa3yrorcsa? Eciii OHM TaM MMEIOTCS, KAKOBO COOTHOILIEHUE
MEXKly HUIMH U MOJIEKYJIaMH BOJIbI IIpU HeWTpaapsHoM pH?

36. MO0XHO 11 paccMaTpUBaTh HOHHYIO CBS3b KAK OYEHb MOJISIPHYIO KOBAJICHTHYIO?

IIpumepHbIii IepeYeHb BONPOCOB M 32/1a4 K pa3fesy 2. KAMHHOKHUCJIOTHI U
NenTUAbD

I. AMHMHOKHCIIOTHI: CTPOCHUE, KIacCU(UKAIIHI, CBOMCTBA.

2. brocuHTe3 aMUHOKHUCIOT

3. KnciaoTHO-OCHOBHBEIE CBOMCTBA aMHHOKHMCIIOT.

4. KpuBble TUTpOBaHUS aMUHOKHUCIOT. OnpeiesieHne 31eKTPUIECKOro
3apsiIaaMUHOKHUCIIOT.

5. Xpomarorpadguyeckoe paszaesieHue aMUHOKHUCIIOT, Macc-ClieKTpoMeTpus
6. O6pazoBanue nenTuHou cBsi3u. CBOMCTBA MENTHUIHOMN CBSI3H.

7. Kpusbie TuTpoBanus nentuaoB. OnpeaeneHrne n303JeKTPUIECKON TOUKH
8. DyHKIMU NENTUIOB B OPraHU3ME

9. KauecTBeHHbBIE peakIiMi HA AMUHOKHUCIIOTHI

10. KadecTBeHHbIE peakiMy Ha NENTUIbI

3ananue 1
(a) HazoBuTe aMUHOKHCIOTY C alu(paTHUYECKUM TOJSPHBIM HE3apsKEHHBIM
pagukaioM. SIBisieTcs Jid OHA HE3aMEHUMOM?
(b) HapucyiiTe IBUTTEPHOH JAaHHON aMHUHOKHCIOTHI
(c) Hapucyiite e€ L- u D-crepeouzomepsnl. Kakas ¢popma BcTpedaeTcs: B IpUpojie
B COCTaBe OEJIKOB?
(d) Hanumure e€ Hazpanue no MIOITAK, eciu BMecTo panukana y He€ MeTUIIOBas
rpyIra

3amanue 2
(a) Hapucyiite kpuByro TuTpoBanus miia ananuHa, ecau pK’ (COOH)=2,35, pK’
(NH3)=9,87. PaccunTtaiiTe ©303JIEKTPUUECKYIO TOUKY.
(b)  VYkaxwure crneayromnme TOYKU:
(c) HauanpHas Touka TutpoBanus (H)
(d) Honwmzamuu kapbokcu- (MK) n amunorpynm (MA)
(e) Mzosnektpuueckyto Touky (M19)
() Koneunas touka TutpoBanus (K)
(g) B o0Oo3HaueHHBIX TOYKaX NPOCTABBTE CPEIHUN CyMMapHBIA  3apsi
aMUHOKHUCIIOThI
(h) VYkaxwure Toukum HSkBuUBaIeHTHocTH WJIM B kakux Toukax Oyzaer
MakcUMaJibHasi (MUHUMaIbHas) OydepHas éMKOCTh pacTBopa aMUHOKUIOCTHI? NJIN
K xakoMy a5iekTpofy (aHOAY WM KaToAy) NOMAET naHHas aMmuHoKucioTta npu pH=4?
Oo6ocnyiiTe

3amanue 3
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(a) Hapucyiite cTpykTypHYyIO (hopMyIly MENTHIA alla-MeT-Tu-aIH-Tipo. HazoBute
ero mosHOoCcThio. OO0O03HAUYbTE NENTHIHBIC CBA3M. KakuMu BemecTBAMH MOYKHO
n3buparenbHo (yKaszaTh, TJi€) U HEM30WpaTeIbHO Pa3pylIUTh JaHHBIE MENTHIHbBIC
cBs3u? O003HAYBTE AMUHOKOHIIEBON M KAPOOKCHKOHIIEBOW OCTATKH.

(b) Tlocnme TOTanbHOTO pa3pyIICHHUs MENTHIHBIX CBS3CH IMOTYYCHHYIO CMECh
aAMUHOKHCIIOT TMOJABEPINIM MOHOOOMEHHOH xpomartorpaduu. bBydepHbsie pacTBopsl ¢
KakuM 3HadyeHueM pH W uIsi KakuX aMHHOKHCIOT HaJI0 MPHUTOTOBUTH, YTOOBI
MOOYEPETHO DIIOMPOBATH TMOJYYUBIITUECS aMHUHOKHUCIOTHI W3 KOJOHKH? B Kakom
MOPSJIKE AMUHOKHUCIIOTHI OYAYT CXOJIUTH C KOJIOHKHU (OTBET 0OOCHYHTE)

3ananue 4

(a) IlomummenTua B TpEX CcepUsSX OKCIEPUMEHTOB TOABEPIIIM BO3JACHCTBHUIO
nencuHa, TpurcuHa u Opomiana. CKoOJIbKO 00pa3oBajoch (parMEeHTOB B KaXKIOM
cillyyae, €cClM TMOJUIENTHI COAEPKUT 9 MOJEeKyJl METHOHHMHA, 3 JM3UHA, 8
dbenmnanannHa, 12 aprunuHa u 2 Tpunrtodana (ykaszaHHele AK He sBISIOTCS
TEPMUHAIBHBIMU UJIA COCETHUMH).

(b) Opun u3 nonydeHHBIX (PparMeHTOB uUMeeT (GOpPMYIy MET-apr-TPU-TIU-TUP-
rny-meT. Paccuuraiite ero cymmapubeiid 3apsg npu pH=3, 5, 11. Paccuwuraiite
U302JIEKTPUYECKYIO TOUKY ATOr0 MenTHIA.

IIpumepHbIii NepeYeHb BONPOCOB U 3a1a4 K pasaenay 3 «CTpykrypa u QyHKUMH

0eJIKOB»

Knaccudukanus 6eKOB B 3aBUCUMOCTH OT (YYHKIIUU

[lepBuunas cTpykrypa 6enka. Konpuryparus nenTuaHou cBsI3u

Bropuunsie cTpyKTypbl O€jKa: o-Crupalb,

Btopuunblie cTpyKTypbl Oeika: B-cKiaaa4aTocTb, 3-u3ruo.

HeperynsipHbie BTOPUUHBIE CTPYKTYPbI

XapakTepucTUKa BTOPUYHBIX CTPYKTYp Oeska. kapra Pamauanpa

Konduryparmus u konpopmarus. Cradbuimzanus kKoHpopmanuu 6enka. Criadbie

B3aUMOEUCTBUS

8. Tpernunas cTpykTypa GUOPUILIIPHBIX OEIKOB. AJlb(pa-KepaTuH, KOJIJIareH,
¢bubpoun

9. T'noGynsipHble O€TKU

10. benkossie MmoTuBbl. Kitaccudukariys 6e1K0B HA OCHOBAHUU CTPYKTYPHBIX
MOTHBOB

11. YeTBepTruuHas cTpykTypa Oeika

12. B3auMocBs3b MEXIYy CTPYKTYpoi U QpyHKIMeH Oenka. JleHatypauus

13. @osguHr. MoneKyJIsIpHbIE MAepOHbI

14. Hapymienus ¢ongunra 6enka

15. O6patumoe cBsI3bIBaHUE OCJIKOB C JIMraHAaMu. beiku, CBA3bIBaIOLIME KUCIOPO

16. KoMimeMeHTapHO€ B3auMOICHCTBUE OENIKOB C TUTaHIaMK: UMMYHHAs CUCTeMa U
UMMYHOTJI00YJIUHbI

17. DHepro3aBUCHMbIE B3aUMOIEUCTBUS OEIIKOB: aKTUH, MUO3UH U MOJIEKYJISIpHBIE
MOTOPBI

18. T'emorno6un 6sika coaepxkut 0,336% xenesa, 0,48% cepol u 4,42% apruHuHa.

Paccunraiite MUHUMaNBbHYIO MOJIEKYJISIPHYIO Maccy reMoriioonHa ObIka, YHCIIo

ARG e
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atoMoB Fe u S, a Takxe oCTaTKOB apruHrHa B HEM. LlesbIM cuuTaeTcst 4ucio B
npenenax +0,1.
3ananue 1
(a) YkaxxuTe XapakTep U YCIOBHS B3aUMOCHCTBHS MEXKIY paJiuKaiaMyd OCTaTKOB
AMUHOKHCJIOT BHYTPHU U MEXIY NENTUAHBIMU LIeIoukamu. [Ipu oTBeTe
UCIIOJIb3YHTE 0003HAYCHHUS:

0003HaUCHNE | B3aUMOJICHCTBUE OaJI 3a yKazaHue OaJi 3a yCIIoBUS
1 KYJIOHOBCKOE 2 4
NPUTSDKESHUES
2 KYJIOHOBCKOE 2 4
OTTaJKMBAaHUE
3 ruapodoOHOe 2 0
B3aUMOJICCTBHE
4 TUCYIb(pUIHAS 2 0
CBSI3b
5 BOJIOpOJIHAA CBSI3b | 2 8

-I'ny-Acn-I'ny-Acn-Iuc-
-Ban-Une-I'nu-Apr-Iuc-

(b)Hapucyiite Ha kapTe Pamadanapana 061acTh, COOTBETCTBYIOIIYIO JTaHHOMY
YYacTKY MENTH/Ia, €CJIM ObUIO YCTAHOBJIEHO, YTO OH MIPEACTABIISIET COOOM
JeBo3akpydeHHyo anbda-cnupans MJIM Kakyio BTopuuHyIo CTPYKTYpYy
dbopMupyeT NenTua, eciau B pe3ysibTaTe onpeiesacHus ¢Gu u 1cu yrios Obuia
MOJIy4Y€Ha CIlIeyIollasi KapTuHa pacrpe/eieHus Ha kapte Pamauanipana?

+180

120
60 U

-60 +

Y (degrees)
(=]

=120 |-

—180 1 a
-180 0 +180

¢ (degrees)

IIpumepHbIii MepeyeHb BONPOCOB U 33/1a4 K pa3aeny 4. «MeToabl aHaIn3a
0€JIKOB»

1. CBoiicTBa 6€7KOB: TAOMIBHOCTH, IBUTTEP-UOHHAS TPUPOJIA,
U303JIeKTpUYecKas TOUKa, paCTBOPUMOCTb, ACHATYypallys, peHaTypauus

2. Beinenenue u ounctka 0ei1xoB. MOHUTOPHHT OYHCTKU OETIKOB.
[IpenBapuTenbHas ouucTKa. AKTUBHOCTD U y/I€TbHAs AKTUBHOCTb.

3. MeTtons! ppakuronupoBanus 6enkoB. OpakinOHUPOBAHUE ITYTEM
JICHATypallly, C TIOMOILBIO COJIEH, OPraHUYECKUX PACTBOPUTENICH, OCAXKICHUEM B
U303JIEKTPUUYECKON TOUKE.

4. Xpomarorpapuieckiue METOIbl, IPUMEHSIEMbIE TIPHU PA3IEICHUN OCIKOB:
MOHHOOOMEHHasi Xpomarorpadusi, apuHHast XpoMaTorpadusi, reib-QuabTpanus
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5. DnekTpodope3 OEIKOB U N303JIeKTpUIecKoe (HOKYCHpPOBaHUE.

6. KonnuectBennoe onpenenenue 0enkoB. [lormomenue B Y @-auamnazone.
Merton Jloypu, meton bpeadopa, meton Keenbaans, MeToa ¢ OUIIMHXOHUHOBOM
KHUCJIOTOM

7. Macc-cniekrpoMeTpus

8. OmnpeneneHne TPETUUHONW CTPYKTYPbl METOJIOM PEHTTEHOBCKOM
Kpuctajorpaduu

9. [TocTpoenue TpexMepHbIX MOAIeNEH CTPYKTYpHhI Oenka. Meton AMP
10.  IIporeomuka u GyHKIIMOHAIBHBIN aHAIN3 OEIKOB

11.  Pacmemnnenue 6emkoB Ha O0Jjiee KOPOTKUE TENTHIBI

12. CekBeHHpOBaHUE MO METOAY DIMaHa

13. Obnapy>xeHue IUCyIb(PUIHBIX CBA3EH U MOCTpOCHUE TPODUIIST
ruapodobdHOCTH

3ananue 1
Haiinure o01iee u pa3auyHoOe MEXKy METOIaMU AUaIn3a U dJIEKTPOIMaIn3a mo
CIICIYIOILIEN CXEME

MeTton Jnanu3 | DJIEKTPOANATINA3
Ilens (4 6) O6miee
Paznuanoe |
Hcnonszyemoe | O6miee
o0opyznoBanue | Paznmmunoe
(50)
[TpuHIIMT Oo0uree
MeToJ1a Paznuunoe
(6 0)

IIpumepHbIii epeyeHb BONPOCOB M 33/1a4 K pasaeny S. « DyHKuuu 0eJIK0B»

1. CrtpoeHue, HOMEHKJIaTypa u Kiaccupukanus GepMeHTOB.

2. CaoiicTBa pepmenToB. OTnuune OEIKOB OT XUMUYECKUX KaTaIn3aTOPOB.
CnenuduaHoCcTbh PEPMEHTOB.

Karanutrnyeckuii HIEHTP U AJIJIOCTEPUUECKHUM y4aCTOK.

OnHO- 1 MHOTOKOMITOHEHTHBIE (PEPMEHTBHI.

MynbTu- 1 MOHOMEpPHL. 130- 1 MylibTUAH3UMBL. MeTabo10H

DHeprus akTUBALMK (PEPMEHTATUBHOU pEaKIIMU

Kunetnka hepMEHTATUBHBIX PEAKIIHIA.

YpaBaenne Muxasnuc-MeHTeH

VYpaBuenus Jlalitnyusep-bepka, Dnu-Xodceru.

10. Koncranta Muxasnuca

11. Obpatumoe u HEOOpPAaTUMOE UHTUOUPOBAHHE:

12.  KoHKypeHTHOE, HEKOHKYPEHTHOE, OECKOHKYPEHTHOE MHTHOMpPOBaHUE.
13. AHTHEMETaOOIUTHI.

14. Koanentnas momuduxaius GepMeHTOB.

15. Ousumoren. JIBycyocTtpaTHbie (hepMEHTATUBHBIE PEAKLIUU.

WX NN AW
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16. Mopaens Mono-VYaimana-IIamxké,

17.  Moaenb Konutanaa. Koaddumuent Xumia.

18. KoomepaTHBHOCTh, TOMO- M T€TEPOTPONHBIN 3P HEKT
19. DOu3umoreH

20. JIBycybcTpaTHbIe (PepMEHTATUBHBIE PEAKIIUU

3ananue 1
(a) Ilo mnpencraBieHHBIM JAHHBIM OIpeAeNuTe TIpadUuecKku METOAOM
Muxasmc-Menren (MJIM JlaitnyuBep-bepka) 3Hauenns Vmax u Km i
aHAJIM3UPYyeMOro (pepMeHTa

S, MM 1 2 3 4 5 6 7 8 9 10

Vv,
MI/MHH 0,14 0,23| 0,29| 033 0,36| 0,39] 041] 043| 045| 046

(b) Paccuuraiite B (QopMyJIpHOM W YKMCIOBOM BHJE, YeMy OyaeT paBHa
CKOPOCTbh PEAKIINH MPHU KOHIIEHTpaIuu cyocTpara, paBuoi 0,55Km?

3ananue 2

(a) IIpu ontumaneHbix ycnoBusx 10 mxr ¢pepmenta (40 x/{a) 3a 1 Mun
npespaniaet 0,30 r yriekucnoro raza 3a 1 mus. Paccuuraiite uncino o6opotos (50) u
aKTUBHOCTH (hepmeHTa B ME

(b) B pe3ynbpTaTe CEKpETHBIX BOSHHBIX Pa3pabOTOK ObUT MOJYYEH IITaMM
OakTepuu, y KOTOPOro CpoACTBO (pepMEHTa K MEPEKUCH BOAOPOA BO3pacTalo IpU
YBEJIMUEHUH €€ KOHLIEHTpAllMM, @ KpuBas, IOCTPOCHHAs B cUCTeMe KoopAuHar Y/S,
HOCHUJIa CUTMOMJHBIN Xapakrep. Kakas Mozaenb mHO3BOJIIET ONMCATh KUHETHUKY
naHHoro ¢epmeHTa? CxeMaTU4HO U300pa3uTe TaHHY MOJEINb.

IIpumepHbIii IepevyeHb BONPOCOB M 3a/1a4 K pasaesy 6. «MeradosoMuka u

MeTad0JIM3M»

MoHO- 1 onurocaxapuasl

[Tonucaxapuael

['unponus, pochoponus. [IpeBparienne MoHOCAXapUIOB.

OOMeH MPOCTHIX YIIIEBOIOB, OJIUTOCAXAPUIOB, OJIUCAXAPUIOB

[ TMKOKOHBIOTAThI: IPOTEOIVIMKAHBI, TTIMKONPOTEUHBI, ININKOIUIH/IbI

VYrneBosbl Kak HH()OPMALIMOHHBIE MOJIEKYJIbI

Hpixanue. O6MeH 1iroko30-6-hocdara.

JInxoTomMuueCcKkum myTh pacmnaaa

[Tento3odochaTHblil MyTh OKUCICHUS TITFOKO3BI.

OOMeH MUPOBUHOTPAHON KUCIIOTHI.

['1IF0OKYpOHOBBI ITyTh OKUCIEHUS TIIFOKO3bI

Ilenps nepeHoca 31€KTPOHOB B MUTOXOHAPHUAX

[Hukn 1u- 1 TpPUKapOOHOBBIX KUCIOT

[y TMMOHHOW KHCTIOTBI: METa0O0JINTHI, (PEPMEHTHI, 3HAUCHNE

CaeroBas (aza poTocunTesa.

[ens nepeHoca 371€KTPOHOB B XJIOPOILIACTAX.

e e A o

e
SNk — o
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17.  YcrpoiictBo dotocuctemsl I u 1.

18. TemHoBas ¢aza ¢poTocuHTE3A.

19. Iuxkn KansBunHa 1 Xa3T4ya-Cridka: MeTaboIuThl, DEpPMEHTHI, 3HAYEHHUE,
CpaBHEHHE.

IIpuMepHBIil IepeYeHb BONPOCOB K IK3aMeHy
1. XuMHuecKuid COCTaB KUBBIX KJIETOK.
2. MakpOMOJIEKYJIbI B KJIETKAX.
3. TpexmepHas cTpykTypa Makpomosiekyi. Kondurypauus u
KOH(opMaIus.
4. )KuBble OpraHu3Mbl KaK OTKPBITHIE CUCTEMBI.
5. DHepreTuyecKoe CONpsiKEHUE B OMOJIOTUYECKUX PEaKIIUsX.
6. XpaHeHue U niepeiaya TeHeTUYeCKo nH(popManuu.
7. U3MeHeHus HacaeICTBEHHON HHPOpMallMi KaKk OCHOBA 3BOJIIOIUH.
8. Xummueckas 3posronus onomosnexyt. ['umoreza PHK-mupa.
9. MonekyJIsIpHOE CTPOEHUE BELIECTB U IBOJIFOLIMOHHBIE CBSA3H.

10. OMUKCHBIE TEXHOJIOTHH B COBPEMEHHON OHOIOTHH

11. Naentuduxaius 1 KOJTUIECTBEHHOE OMpe/ieiIeHne OEIKOB KaK
OCHOBHBIE aCIIEKThI MPOTEOMUKHU

12. @OyHKIMOHAIbHBIE CETU OEJIKOB

13. [IpoOneMbl 1 BHI30BBI COBPEMEHHOM MPOTEOMUKHU

14. CrnaOble B3auMOJICHCTBHS B BOJIHBIX CpeIax.

15. Nonuzanus Boapl. Cinabbie KUCIOTHI U OCHOBAHMUSL.

16. Ponb OydepHbIx cuctem B nojaepxanuu pH B Gnonorueckux
CUCTEMaX.

17. VYyacTue Bo/ibl B peakIUsax B OMOJOTHYECKUX CUCTEMAX.

18. AMHMHOKHCIIOTHI: CTPOCHUE, KIacCU(UKAIIHI, CBOMCTBA.

19. buocuHTEe3 aMUHOKUCIIOT.

20. KucnoTHO-0CHOBHBIE CBOMICTBA AMUHOKHUCIIOT.

21. KpuBble TUTpOBaHUS aMUHOKHUCHOT. Onipeenenne
IIEKTPUYECKOTO 3apsiia aMHUHOKHCIIOT.

22. Xpomarorpaduieckoe pa3aesieHue aMUHOKHUCIOT, Macc-
CIIEKTPOMETPHSL.

23. OO6pazoBanue nenTuiHoM cBsi3u. CBONCTBA MENTUIHOMN CBSI3H.

24. Kpusbie TuTpoBanus nentugoB. OnpeneneHrne n303J1eKTPUIECKOM
TOYKH.

25. OyHKIMHU NENTUIO0B B OPraHU3ME.

26. KauecTBeHHbBIE peaKIMU HA AMUHOKHCIIOTHI.

27. KauecTBeHHbIC peaklMy HA MENTU/IbI.

28. Kiaccuduxanus 6€1K0oB B 3aBUCUMOCTH OT (DYHKIIUH.

29. [lepBuunas ctpyktypa 6enka. Kondurypamus nentuaHoi cBS3M.

30. Bropuunsie cTpyKTypbl O€JKa: o-CIIUpab.

31. Bropuunsie cTpykTypbl Oenka: B-cki1aq4aTocTb, B-u3ruo.

32. Heperyisipable BTOpUYHBIE CTPYKTYPBL.

33. XapakTepucTuKka BTOPUYHBIX CTPYKTYp Oenka. Kapra Pamauanpapa.
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34.

Kondurypanus u konpopmarus. Cradbuimzanus KoHpopMarmm

oenka. Cia0ble B3aUMO/IEHCTBUS.

35.

TpetuunHas cTpykTypa GUOPHMILIIPHBIX O€IKOB. ANb(a-KepaTuH,

KoJu1ared, GpuopouH.

36.
37.

I'noGynsipHbIe OENKH.
benkoBbeie MoTuBBL. Knaccudukaius 6eI1K0B Ha OCHOBAaHUH

CTPYKTYPHBIX MOTHBOB.

38.
39.
40.
41.
42.
43.

YerBepTHUHas CTPyKTypa Oernka.

['moOynsapHbie u GuOpUILIApHBIE OEIKH

dDonguHar

MonexkynspHbIE IIanepOHBI.

Hapymenus ponnunra 6enka

CaoiicTBa 0€TKOB: TAOMIBHOCTD, IIBUTTEP-UOHHAS TIPUPOJIA,

U303JIEKTPUYECKasi TOUKa, pACTBOPUMOCTb, IEHATYpallMsl, peHATypalus.

44,

Beigenenue u ouncTka OCJIKOB. MOHI/ITOpI/IHF OYHUCTKH OCJIKOB.

HpCI[BapI/ITGJII)Ha}I OYMCTKA. AKTUBHOCTbD U yYACIbHAsA aKTUBHOCTD.

45.

Meroabl hpakuroHupoBaHus 6enkoB. OpakIIMOHUPOBAHUE TyTEM

ACHaTypaluu, C IIOMOIIbIO COJ'ICﬁ, OPraHn4CCKux paCTBOPI/ITCHCﬁ, OCaXJICHHUEM B
I/ISOC-)JICKTpI/I‘ICCKOI‘/’I TOYKCE.

46.

Xpomarorpapuieckiue METO/Ibl, IPUMEHSIEMBIE TIPU Pa3IeICHUN

0enKOB: HOHHOOOMEHHAasi XpoMartorpadusi, aQuHHAsE XpoMaTorpadusi, reyb-

bunbTpanus
47.
48.

Dnextpodope3 OETKOB U U303JIEKTPUIECKOE (POKYCHPOBAHHUE.
KomunuectBennoe onpenenenue 6enkos. [lornomenne B Y O-

nuanaszone. Meton Jloypu, meton bpeadopna, meton Keenbaamns, metos ¢
OMITMHXOHUHOBOW KHCJIOTOM.

49.
50.

Macc-cnekTpomMeTpusi.
OnpeneneHre TPETUUHON CTPYKTYPbl METOIOM PEHTI€HOBCKOM

Kpuctajiorpadumu.

51.
SIMP.

52.

53.

54.

55.
ruapooOHOCTH.

56.
CHEKTPOMETPHH.

57.
CIIEKTPOMETPHHU

58.

59.

60.

ol.

62.

63.

[TocTpoeHue TpeXMepHBIX MOJIeiel CTPYKTYphI Oenka. MeTon

[IpoTreomuka 1 PyHKIIMOHANBHBIN aHATN3 OEJIKOB.
Pacmiennienue 6enxoB Ha 6oJiee KOPOTKUE METTH/IBL.
CexBeHUpPOBaHUE 10 METOLYy DIMaHa.

Obnapy>xeHue nUCyIb(QUIHBIX CBA3€H U MOCTpOCHUE TPODUIIS

[TpuHIUTIEI 1 HTHCTPYMEHTAIBHOE 00ECTICUCHNE MacC-
Nnentuduxaius 6SIKOB C HCTIOIL30BAHUEM JIAHHBIX MacCC-

KonnuecTBeHHas Macc-ClIeTpOMETpHUs

[TpuHIMITBI cpaBHEHUS aMUHOKHUCIIOTHBIX MTOCIIE0BATEILHOCTEH
MOHOKJIOHANTFHBIEC U TIOJUKIIOHATFHBIC aHTUTEIA
BecTtepH-0510TTHHT

NmmyHODIIOOpUCTICHITIS

ELISA



64.
65.
66.
67.

NmMmyHOnpenunuranus
PeHTreHocTpyKTypHBIN aHAIN3
SAMP

[Ipenckazanue TpEXMEPHBIX CTPYKTYP C IIOMOIIbIO

KOMIIBIOTCPHBIX aJITOPHUTMOB

68.
69.

AHaJIU3bI IBYXTUOPUIHOM/OCITKOBON KOMILIEMEHTAIIUH
MoauduimpoBaHHbIC IBYXTHOPUIHBIE CUCTEMBI JIJIS

M6M6paHHBIX, OHUTO30JbHBIX 1 BHCKIICTOYHBIX 0eJIKOB

70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

JIByXruOpuaHbIe CUCTEMBI OaKTEPHl K MIIEKOITUTAOLINX
AHanmn3 JaHHBIX 0 B3aUMOJIEHCTBUU OEIKOB

MeToapl AETEKIIUH MTOCT TPAHCISILIMOHHBIX MOIUPUKALINN
dochomnporeomuka

I'mukonporeomuka

Mexanu3m MeMOpPaHHOTO TpaHCIIOpTa

CrpykTypa u GyHKIMS OETKOB [TACCUBHOTO TPAECIIOPTa
[Topunsbl

HNonHbIe KaHaIBI

benku akTHBHOro MeMOpPaHHOTO TpaHCIIOPTa

[lepBUYHBbIE U BTOPUYHBIE TPAHCTIOPTEPHI U UX KIIACCU(PUKALIMS
OO6patumoe CBS3bIBaHUE OCITKOB C JTUTAH/IAMH

benku, cBA3bIBatOIE KUCIOPOT

KommniementapHoe B3auMoeiicTBHE OEIKOB € JTUTaHIAMHU:

UMMYHHas CUCTEMa U UMMYHOTJIOOYJIMHBI

84.
85.
86.
87.

DHepro3aBUCHUMBIE B3aMMOICHCTBHSI OCITKOB

AKTHH, MUO3UH U MOJIEKYJISIPHBIE MOTOPHI

broxumust MBILLIEYHBIX COKPAILICHUI

CgoiicTBa pepmeHTOB. OTIHNYNE OETKOB OT XUMHUYECKUX

Karanu3atopoB. CrnenuduuHOCTh GEPMEHTOB.

88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
UHTUOUpPOBaHUE.
98.
99.
100.
101.
102.
103.
104.

Kartanutnueckuil HEHTP U AJUTOCTEPUYECKUM YUACTOK.
OaHO- 1 MHOTOKOMITOHEHTHBIE (PEPMEHTBHI.

MynbTu- 1 MOHOMEpPHBL. M30- 1 MyJIbTUIH3UMBL. MeTabo10H.
OHeprus akTuBaluuu (EPMEHTATUBHOMN PEaKIINH.

Kunernka hepMeHTaTUBHBIX peaklni.

YpaBHenune Muxasnuc-MeHTeH.

VYpasuenus Jlaitnyusep-bepka, Dnu-Xodceru.

Koncranta Muxasnuca.

O6patumoe u HeoOpaTUMOE HHTUOUPOBAHHUE.
KonkypeHTHOE, HEKOHKYPEHTHOE, OECKOHKYPEHTHOE

AHTHMETa0O0JIUTHI.

KoBanentnas monudukaius GepMeHTOB
KOMITOHEHTBI CUTHAJIBHBIX TyTeH KIETKU;
G-6enku

Peuentopsl THPO3UH KHUHA3BI

Penientopsl (hakTopa HEKPO3a OIMyXoJien
S nepHble penenTopsl
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105. Jlnarnoctuyeckoe NpUMEeHEeHUe MPOTEOMUKU

106. [IpumeHeHre MpOoTEOMUKE MpU pa3padboTKeE JICKAPCTB

107. [IpoTeomuka B CEIbCKOM XO35ICTBE

108. [Tonsitue merabonuszma

109. OcHOBHbBIE META0OJIMYECKUE TYTH PACTCHUIN U KUBOTHBIX

110. BnusHue koHIIEHTpaluu MeTab0JIUTOB HA META0OJINYECKUNA TOTOK

111. MoHo- u onurocaxapuibl. [lonucaxapumsi.

112. ['mukonus

113. Perymsanusa rmukonusa

114. Hpixanue. O6MeH roko30-6-pocdara.

115. JlnxoToMHU4YECKHM yTh pacmnaja.

116. [lenTo30dochaTHblii MyTh OKUCICHUS TITFOKO3bI.

117. OOMeH MUPOBUHOTPATHON KUCITOTHI.

118. ['1oKypOHOBBIH ITyTh OKWUCIICHUS TJIHOKO3BI.

119. [lens nepeHoca 31E€KTPOHOB B MUTOXOHAPUSIX.

120. O0630p 1UKIIA TU- U TPUKAPOOHOBBIX KUCIIOT

121. [TupyBaTaeruaporeHasa u npeoOpa3oBaHue MUpPyBaTa B alleTUII-
KoA

122. [{MKJ1 TMMOHHOM KUCIIOTHI: META00IUTHI, (PEPMEHTHI, 3HAUCHHUE.

123. Perynsanus nukiia IMNMOHHOM KUCIIOTHI

124. MeTab0113M NPOMEKYTOUHBIX MPOTYKTOB IIUKJIA TUMOHHOMN
KHUCJIOTHI

125. CaetoBas ¢aza porocuHTe3A.

126. [lens mepeHoca 3JIEKTPOHOB B XJIOPOILIACTAX.

127. YerpoiictBo ¢poTtocuctemsi I u 1.

128. TemuoBas daza dhoTocuHTe3A.

129. uxn KaneBuna n Xstua-Crdka: MeTaOoIuThI, PEPMEHTHI,

130. Crpyktypa u QyHKIIUS HYKJICOTHIOB

131. MeTtaboau3M NypUHOB U MTUPUMUIMHOB

132. MeTtaboiau3Mm J1e30KCUpUOOHYKIICOTHIOB

133. MeTtabonu3m aMuHOKuCI0T. Dukcarusg azora

134. WuTerpamus MmeTaboandeckux myTei Ha GU3H0IOrHIeCKOM
YpOBHE

135. KonTtpoas romeocrasa

136.  Merabonuueckuii 6anaHC 3HEPTUU

6.2. Onucanmne noka3sareJieil 1 KpuTepHeB KOHTPOJIS yCIIEBAEMOCTH, ONTUCAHUE
IIKAJI OLleHNBAHUS

JIJisi OLEHKW 3HAHUM, YMEHHM, HaBHIKOB M (POPMUPOBAHUS KOMIIETCHLUU IO
JTUCHUIUIMHE MOKET MPUMEHSThCS TPAAMUMOHHASI CHCTEMa KOHTPOJS U OLEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Kpurepuu ouieHUBaHUs pe3yabTATOB 00y4YeHUS

Tabauma 7
| Ounenka | Kputepun onenuBanus |
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OLICHKY «OTJIMYHO» 3aCIy’KUBAeT CTYACHT, OCBOUBILNI 3HAHUS,
YMEHUs1, KOMIIETCHIIUU M TEOPETUYECKHI MaTepual 0e3 mpoOesos;
BBITIOJTHUBIIHM BCe 3a/1aHus, MPEIYCMOTPEHHBIE y4eOHBIM IIJIaHOM Ha
BBICOKOM Kau€CTBEHHOM YpPOBHE; IIPAKTUUECKHUE HABBIKU
npodeccnoHaIbHOTO MPUMEHEHUSI OCBOCHHBIX 3HAHHUI cPOPMHUPOBAHBL.
Kommnerennuu, 3aKperi¢HHbIC 32 JUCIUTUIMHON, C)OPMUPOBAHBI HA
YPOBHE — BbICOKHIA.

Bricokuii ypoBeHb
«S»
(oTIM4HO)

OIICHKY «XOPOIII0» 3aCTy>KUBAET CTYJICHT, TPAKTUYECKU MOTHOCTHIO
CpenHuil ypoBeHb | OCBOUBIIMI 3HAHUS, YMEHUS, KOMIIETCHIIMU U TEOPETUUECKUI
«4» MaTepuai, yaeOHbIC 3a/IaHus HE OIEHEHbI MAaKCUMaIbHBIM YHCIIOM
(xoporo) 0aJuTOB, B OCHOBHOM C(HPOPMHUPOBAJ MPAKTUICCKNE HABBIKH.
Kommnerennuu, 3aKperi¢HHbIC 32 JUCIUTUIMHON, C)OPMUPOBAHBI HA
YPOBHE — XOpOowHii (cpexHuii).

OILICHKY «YAOBJECTBOPUTEJIBHO0» 3aClTIy>KUBACT CTYACHT, YaCTUYHO C

[Toporosbiii npoOenaMy OCBOMBIITNY 3HAHUSI, YMEHHUSI, KOMIIETCHITUN 1
YPOBEHB «3» TEOPETUIECKUI MaTepHrall, MHOTHE YaeOHbIC 3a/1aHus THO0 He
(YZIOBIETBOPHUTEIb | BBITOJIHUI, TUOO OHU OLICHEHBI YMCJIOM OaJTOB OJIM3KUM K
HO) MUHUMAJIBHOMY, HEKOTOPBIEC TPAKTUIECKIE HABBIKA HE CHOPMUPOBAHEI.

Kommnerenunu, 3akperi€HHble 3a TUCHUILUIMHON, C()OPMHUPOBAHBI HA
YPOBHE — 1O0CTATOYHBIIA.

MuHUMANBHBIA | OLIEHKY «HEYJIOBJIETBOPUTEIBLHO» 3aCIIyKUBAET CTYACHT, HE OCBOUBIINN

YPOBEHB «2)» 3HAHMSI, YMEHUS, KOMICTCHIIMH U TEOPETUUYECKUI MaTepual, yueOHbIC
(HeymOBJIETBOPUTE | 3aJ]aHUS HE BHITIOJIHWIL, TPAKTUYECKHIE HABBIKU HE C(POPMUPOBAHBI.
JIHO) KommnereHuuu, 3akperui€HHbIE 3a JUCUUIUIMHON, He ¢)OPMHUPOBAHBI.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0ecnievyeHre TN CIUTIIUHbI

7.1 OcHOBHAasI JJUTEpaTypa

1. IIpoTeomuka c OCHOBaMH OEITKOBON MHKEHEPHH : YI€OHO-METOIMIECKOE
nocobue / H. B. I'pomoBa, B. B. Pesun, 2. C. Pepuna, C. U. [Tunses. —
Capanck : MI'Y um. H.II. Orapesa, 2021. — 156 ¢. — ISBN 978-5-7103-
4129-2. — TekcT : 2NeKTpOHHBIN // JIaHb : 2JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/311660 (nata oOpareHus:
16.11.2024).

2. Kapnenko, JI. FO. buoxumus 6enka / JI. 0. Kapnenko, C. B. BacuibeBa. —
Cankr-IletepOypr : CIIOI'ABM, 2016. — 44 ¢. — TekcT : 21eKTpOoHHbIH //
Jlans : anekTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/121305 (mata obpamenus: 13.12.2024).

7.2 lonoJiHUTEILHASL JIATEPATYPA

1. CxBopuosa, H. H. OcHOBBI OMOXHUMHM 1 MOJIEKYJISIpHOM Onostoruu. Y. 1.
XUMHUYECKHE KOMITIOHEHTHI KJIETKH : yueObHoe nmocooue / H. H. CkBoprioBa. —
Cankrt-IlerepOypr : HUY UTMO, 2016. — 154 ¢. — TekcT : 2IeKTpOHHBIH //
JlaHb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/91337

2. KanamnukoBa, Enena AnatonbeBHa. COBpeMEHHBIE aCIIEKThl OMOTEXHOJIOTHH:
yaeOHo-MeTouyeckoe nocobue / E. A. Kamamnukosa, P. H. Kupakocss;
Poccuiickuil rocyiapcTBeHHbIN arpapHblid yauBepcuteT - MCXA um. K. A.
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TumupsizeBa (MockBa). — DIEKTPOH. TEKCTOBBIE 1aH. — MockBa: PITAY -
MCXA um. K. A. Tumupszesa, 2016 — 123 c.: puc., Tab., B. WiI. —
Komneknusi: Yuebnas u yueOHO-MeToAMUECKas iutepaTypa. — Pexum
noctyna : http://elib.timacad.ru/dl/local/324.pdf.

8. Ilepevennb pecypcoB HHPOPMAIHMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH

«I/IHTepHeT», HBOﬁXOZ[I/IMbIX AJIA OCBOCHUSA JUCHUIIJINHDbI (MOHyJ’Iﬂ)

WX N R WD =

https://stepik.org (omxpoimeiii docmyn)
https://Wwww.coursera.org (omxpwimwlii docmyn)
https://openedu.ru/ (omxpoimerii docmyn)
https://www.ncbi.nlm.nih.gov/ (omxpeimeiir docmyn)
http://molbiol.ru (omxpeimeit 0ocmyn)
http://biomolecula.ru/ (omxpeimeiii oocmyn)
http://elementy.ru/ (omxpeimoiit docmyn)
http://xumuk.ru/ (omxpeimeiii docmyn)
http://fizrast.ru (omxpeimeiit 0ocmyn)

9. Onucanue MaTepUATbHO-TeXHUYECKOH 0a3bl, He00XOAUMOM 1JIA
OCYyLIECTBJICHHSI 00Pa30BaTEJIbLHOI0 MPOIECCa MO AUCHHUILIMHE (MOYJII0)

TaOmuma &8

Cgenennsi 00 00eCre4YeHHOCTH CIIENMAIN3UPOBAHHBIMU AYTUTOPUSAMM,
Ka0MHeTamMu, J1adopaTopusiMmu

HanmeHnoBaHMe crieniuaIbLHBIX

NoMeIeHUH U MOMeIeHUH 115

CaMoOCTOSITeIbHOM padoThl (Ne
Y4eOHOro Kopmyca, Ne ayiuTopun)

OCHALLIEHHOCTL CIIEIHAJBLHBIX IOMEIeHu 1
MOMeIlleHU JJI1 CAMOCTOSATEJIbHOM padoThI

1

2

VYuebHast mabopatopus JUIsl MPOBEICHUS
3aHATUN CEMHUHAPCKOro THIIA,
IPYMIIOBBIX u MHIUBUAYAIbHBIX
KOHCYJIbTAIlMH, TEKYLIEro KOHTPOJIS H
MIPOMEKYTOUYHOU arTrectanuu (YdeOHbIi
xkopryc Ne 37, aynuropun Ne 212, 303-
308, 314)

Cuctema ounctku Boabl Hydrurus Ultra Flow, Ne
410124000603648

Komriekt o6opynoBaHus A1 OYUCTKU U
obe33apakuBanus Bo3ayxa, Ne 410124000603649
Crepunuzarop naposoii ¢popsakyymusiid CITI'A-100-1-
HH B, Ne210124558132517

Bbokc mukpobuonornueckuii 6e3omacaoctu bMb-I1
«Jlamunap-C» o TV 32.50.50-010-51495026-2020 B
ucnosneHuu: bMb-II-«Jlamunap-C»-1,5, Ne
210124558132419, Ne 210124558132418, Ne
210124558132420, Ne 210124558132421, Ne
210124558132422

Kmmmatuaeckas kamepa «JIabopatopust 0M0pOTOHUKI,
Ne 410124000603662, Ne 410124000603663
KoMmriekT kmumMaTH4ecKux ycTaHoBOK (putoTpoH), Ne
210124558132659, Ne 210124558132660

KomMrieke KoHTpoIupyeMoro (pOTOHHOTO U3TyYEHUs
IUIsL POCTA PacTEHUM (JIIOMUHECIIEHTHBIN), Ne
410124000603660

KomMrineke KOoHTpoIupyeMoro (pOTOHHOTO U3ITyYeHUS
JUTSl pOCTa PACTeHUH (CBETOIMOAHBIN), Ne
410124000603659

[eiixep nakydarop DW-SI-D2403, Drawell, Ne
410124000603704

39




[etikep - uakyo6atop ¢ oxnaxaeauem CRYSTE,
monens PURICELL SHAKING X10, Ne
410124000603688

Crnexrpodoromerp K5500PIus, Drawell Ne
410124000603673

Jlnodunenas cymunka, LFD-10A, Laboao, Ne
410124000603685

Kommiext n1abopatopHoro o00pyaoBaHus
poOOMOATOTOBKHU JIsl OMOTEXHOJIOTHYECKUX
uccaegoBanuii, Ne 410124000603692

Hentpudyra nadopatopHas ¢ OXJIKIECHUEM
TGL18C,Nanbei, Ne 410124000603681
JIsmoreneparop XB-50, Scientz, Ne 410124000603690
Ammumndukarop aerexrtupyromuit "ATopaiim" mo TY
9443- 004-96301278-2010 B Moauduxauu SM6, Ne
410124000603637, Ne 410124000603638
Ienspoxkymentupyromas cucteMa QUANTUM-CXS
Edge - Epi UV PadBox, Ne 410124000603639
I'omorenuzarop nmadoparopusiii RCP 24, No
410124000603640

DIEKTPONopaTop AJis KJIETOK 3yKapUOT, MPOKAPUOT U
pacrenuii CRY-3B, Scientz, Ne 410124000603691
Tepmoctat Binder, Ne210134000004208
WNuTtepakTuBHas nanens, Ne 410124000603731
PaGouas cTanuus ¢ mpexrycTaHOBICHHBIM
nporpaMMHbIM obecnieueHuem, Ne 210134000018973
Pa6ouas ctanmus, Ne 210134000019227-
210134000019242

IlenTpansHass Hay4yHas  OuOiaMOTEKa
nmean H.UM. XKenesuoBa. YuraipHbie
3aJI6I OMOIMOTEKM.

Jiis mpoBeeHus JIeKIuii 1o nucuuruinae «lIpotreomuka u MmeTaboIoMuKa
HEo0X0IMa CTielUaIn3upOBaHHas JICKIIMOHHAS Ay IMTOPUS, OCHAIIICHHAS
MYJIBTUMEAUNHBIM 000pYI0BAHUEM U COOTBETCTBYIOIIMM JIEMOHCTPAIIIOHHBIM
COTIPOBOXKICHHUEM.

Jliist mpoBeieHust 1a00paTOPHBIX 3aHATHI Mo qucuuiuinHe «IIpoTeomuka u
MeTab0JIOMHUKa» HE00X0AUMa ayAUTOPHsl, OCHAILIEHHAS] MYJIbTUMETUNHBIM
000py1I0BaHUEM U MEJIOBOM JJOCKOM, a TAKXKe CIEeMAIM3UPOBAHHAS Ay UTOPUS,
OCHAIIICHHAS:

1)  naboparopHbIMH mOpuOOpaMU KU OOOPYAOBAHHUEM: BBITSHKHBIC IMIKa(BbI,
CylIWJbHBIE  MIKapbl, XOJOAWIbHUKH, TEXHUYECKHE  BECHI,
aHalMTU4Yeckue Bechl, pH-MeTpbl, BoAsHbIE OaHU, BCTPSIXWUBATENH,
HEHTPpU(PYTH, aBTOMATUYECKHE MUIETKU U J03aTOPbl, MAarHUTHBIMU
MeIIaJIKaMU ¢ HarpeBaHUEM.

2)  maboparopHou mocymou: nuauHAps HA 100, 500 M1, MEpHBIC TUITUHAPHI
Ha 250, 100, 50, 10 mu, mepubie komObl Ha 250, 200, 100 ™,
IUIOCKOJIOHHBIE M KOHHMYeckme Koiaobl Ha 500, 250, 100 mu,
xumuueckue crakanbsl Ha 250, 100, 50 mu, dapdopoBbie yamiky,
murietkn Ha 50, 25, 20, 15, 10, 5, 1 M, CTEKJISHHBIC IMaJI0YKH,
npoOupku, 4amku Ilerpu, mpOMBIBAIKH, TJIACTUKOBBIE MPOOHUPKH
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s neHTpudyrupoBanus tuma OnneHaopd odvemom 1,0-2,0 mo,
IJIACTUKOBBIE MPOOUPKU i LeHTpudyrupoBanus oobemom 10-20
MJI, TUIACTUKOBBIE HAKOHEYHHKHW [IJISl MHUIIETOK aBTOMAaTHYECKUX,
IUTACTUKOBBIE MPOOUPKH THUIIA.

3) XUMHUYECKMMH pEaKkTHBaMH: JMUCTWUIMPOBAaHHas Boaa, OydepHbie
pPacTBOPbI, COJIM METAJIOB, OPTrAHUYECKUE COEIMHEHUs (1LIeJUT0I103a,
XUTO3aH, caxapo3a, OPraHMueCKUe KUCIOTHI U JIP).

10. MeToau4yeckue peKOMeHIANUM 00YYAIOIIUMCS 110 0CBOCHUIO JUCHUILTUHBI

Jlis ycremrHoro ocBoeHus AUCHMIUTUHBL «[IpoTeomMuka M MeTabOIOMHKaY
CTyJEHTaM He0OXOJMMO HCHOJB30BaTh 3HAHHS MO JUCHUILUIMHAM «Du3ndeckas u
KOJUTOMHAsT XuMus», «Opranudeckas xumus», «O0mas renetukay, «l{uronorus c
OCHOBAMH LIUTOIE€HETUKI.

[Tocemienre nEKIUA MO3BOJUT CTYJIEHTY IIOHATH OCHOBHBIE TEPMUHBI
OMOXUMHUM M TNPOTEOMHMKH, HX KIacCU(UKaALMIO, NPUHIUIHAIbHBIE CXEMbI
MOJIEKYJIIPHO-OMOJIOTMYECKUX U OMOXMMHMYECKHX MPOIECCOB, HMHBIMHU CJIOBaMH,
COCTaBUTh OONIYI0 KapTUHY 1O H3ydyaemMol Teme. AKTHUBHas pabota Ha
7a00paTOpPHBIX 3aHATUAX (YCTHBIE OTBETHI, PEUICHUS 3a]lay) MO3BOJIUT CTYACHTY B
JeTansix pa3o0paThCs B CTPOCHUM W (PYHKIUMU OHOJOTMYECKUX MOJEKYJ, B
HOJPOOHOCTAX TOHATh METAa0ONMYECKHEe MYyTH U MOJIEKYJISIPHO-TEHETHUECKHE
IPOLECCHI, PEIIUTh HESICHbIE Ui ceOsi BOMPOCHL. BblmonHeHne WHIUBUAYATbHOTO
JIOMAIITHETO 33/JIaHUs JacT CTYJIEHTY HaBbIK palboThl ¢ MH(OPMALMOHHBIMU Oa3amu
JAHHBIX M TMPOTrPAMMHBIM OOECMEYeHHEM JUId TMOCTPOCHHMS M aHaju3a MoJeiei
OMOJIOrMYECKUX MOJIEKYJI, 00pabOTKH 3KCIIEPUMEHTANIbHBIX JaHHBIX.

Crynenty OyAeT MOJE€3HO MHTETPUPOBATHh 3HAHUS, MPHOOPETEHHBIE B Kypce
«IIpoTeomuka U MeTaboJIOMUKa» W APYruX IucuuiuiiH. Hampumep, 3aaeiicTBoBaB
3HaHUA, MOJy4eHHblE Ha aucuuiuimHe «L{utomoruss ¢ OcCHOBaMM LIMTOT€HETUKW,
CTYJIEHT CMOKET MOHSATh, KaK GYHKIIMOHUPYIOT O€JKHU B KileTKax. Mcnonb3ys 3HaHus,
npuoOpeTéHHble Ha Kypcax «®Pu3moyiorusi pacteHuin» u «MUKpoOHOIorus C
OCHOBaMH UMMYHOJIOTUWY, JIYUIIE MOHATh CXOJCTBA U PA3JIMUUS MEXKIY AbIXaHUEM U
(hOTOCUHTE30M.

CryaeHTam peKOMEHYETCsl aKKypaTHO MOCEIIATh 3aHATHS, a TAK)KE 3apaHee K
HUM TOTOBUTBCS, UCIOJIb3Ysl OCHOBHYIO M JIONOJHUTENBHYIO JIUTEpaTypy. CTyIEHTHI
JOJDKHBI aKKYPaTHO O(OPMIISATh MPaKTHYECKHUE padOThI, MPOSIBIATH TBOPUYECTBO MPH
BBITIOJTHEHUU WHAWBUYAJIbHBIX JOMAIIHUX 3aJaHUl, BOBPEMS MPEJCTABIATh UX K
3amuTe. B ciaydae BO3HMKHOBEHHs BOIIPOCOB 33aJaBaTh UX npenogaBarento. Ilpu
paboTe ¢ nuTEepaTypod PEKOMEHIYETCS BBIOpaTh Cpeau CIHCKAa YYCOHHKOB TOT,
KOTOpBIA OO0Jbllle TOAXOAUT IO YPOBHIO Bochpustus. Ecnum kakag-To rIaBa
HEMOHATHA — MPOYUTATh B ApPyrom ydeOHuke. [Ipum moAroToBke K MpaKTHUECKUM
3aHATUSIM PEKOMEHAYETCSI AHAJIMTUYECKU MOAXOANUTh K MOBTOPEHHUIO U 3ayYMBAHUIO
Marepuala, CTapaTbCsl CUCTEMATU3UPOBATh 3HAHMS, BBICTPAWBAaTh MX B PA3TUYHBIX
IIJIOCKOCTSIX.
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Buasl 1 popmbl 0TpaGOTKH NMPONYIIEHHBIX 3aHATHH

CTyzenT, NpoIyCTUBILHH 3aHATHS 00sI3aH B OTBEIEHHOE [l KOHCYJIbTAI[Hi
BpeMs Ha Kadeape 1oKa3aTh 3HaHUS COOTBETCTBYIOIETO pa3jieiia B BULE HAllMCAHKS
pedepara 1 pelieHUs TeCTOBBIX 3a1anuit. CII0KHbBIE BOIPOCH HEOOXOUMO
pa3o0path ¢ IpernogaBaTesieM.

11. MeTroan4eckne peKOMeHAALHH NPeNOAABATEAM M0 OPraHU3al UK 00yYeHUsI
0 JUCHHUIJINHE

Ilepen HavanmoM Kypca NpenojaBaTeNi0 pPEKOMEHAYETCS O3HAKOMUTh
CTYIEHTOB C HACTOSIIMMH METOJUYECKUM pPEKOMEHIAlUsIMH, OO€eCIeUnTh
JIEKIMOHHEIM MAaTe€pUanoM, CIUCKOM TEPMUHOB WM CTpaHUI] YUeOHHMKA IO KayKIOH
TeME, HWHIUBUAYalbHBIM JIOMAIlHUM 3aJaHheM. OTO TO3BOJHUT CTYIEHTY
BEICTPaWBaTh UHAUBUAYAJIBHYIO TPACKTOPHIO U3YUEHHS TUCIIMILIAHEL.

IlpenomaBsarento pekoMeHIyeTcs co3laTh HH(DOPMAIHOHHYIO BHPTYaIbHYIO
mIathopMy s ONEepPaTHBHOTO OOIIEHHSI CO CTYAEHTAMHM 110 y4eGHBIM BOIPOCAM.
J71s 3TOro MOXHO 3aJefcTBOBaTh Takue (OPMBI, COIMANLHBIE CETH, OJIOIW. DTO
IO3BOJIMT MH(POPMUPOBATH CTYIEHTOB O TPSIAYIIHNX MEPOIPHUSITHIX, U3MEHEHUAX B
pacIuCcaHuy, IPUHUMATh TOMAIlIHUE 3a0aHus U T.1.

PexomeHmyeTcss BMECTO NeEpeKIWYKH TPOBOJUTH KOPOTKHE TECTHI, 3TO
TI03BOJIUT OoJiee pallMOHANBHO MCIOJNB30BaTh BPEMSI W OJHOBPEMEHHO IIPOBEPSTH
YPOBEHb 3HAHUU CTYIEHTOB.

B Teuenume cemecTpa Ha OCHOBE AKTHBHOCTH CTYIEHTOB Ha 3aHATHAX
HEO0XOIUMO OIIPENeNITh YCIEBAIOUIMX W OTCTAIOIIUX CTYIEHTOB. JTO IO3BOJUT
nudepeHIMPOBaHHO TOIXOOUTh K OOYUEHHIO B IpyIIe: pa3OMTh HAa MOATPYIIIE]
IIpU MPOBENCHUU IPaKTHYECKUX M CEMUHAPCKUX 3aHATHH, NuAepam aaBaTh Oolee
CIIOXKHBIM MaTepuall, OTCTAloIUM — B 0Oojee MpOCTOH ¥ JOCTYIHOH (opMe;
NPUKPEIIATH K JIXEPaM OTCTAIOIIUX CTYJEHTOB B peXuMe e cTBa.

IIo HexOTOpBIM TEOPEeTHYECKMM BOINpPOCAM AWUCIMIUIMHBL HYXXHO 3a1aBaTh
CTy[IEHTaM CJeNlaTh HEeOONBIINE JOKIAAbl Ha 5 - 6 MUHYT, YTO TIOMOXET CTYIEHTaM
ITOATOTOBHUTCS K BBICTYIUIEHHSM Ha KOoH(epeHUusx. [Ipw 3TOM OCHOBHOM akKIEHT
clenaTh Ha HAYYHO-IIOIYJISIPHBIX Te€Max, KOTOpble Obl OBUIM MHTEPECHBI ITHPOKOMY
Kpyry ciymareneid. Ilpum 3amure cTyneHTamu paboT HeoOXoauMo 0OpaliaTh
BHMMaHKHE Ha IIPAaKTUYECKOE IIPUMEHEHHE IIOJyYCHHBIX 3HAHWM M COLHAJIbHYIO
3HA4YUMOCTh ITPHOOpeTaeMoi mpodeccu,

ITporpammy pa3zpabora.:
Ilonmusanosa Oxcana boprucoBHa, KaHAUIAT OMOJIOTHUECKUX HAYK, JOLEHT



PEIIEH3US

Ha pabo4yro nporpammy AucuuInHbI «IIpoTeoMuka n MeTabo10MHKA»
OIIOII BO no nHanpag.aenuio 19.03.01 buorexHoJiorusi, HANPABJIEHHOCTH «BeTepm{apHaﬂ
0HOTEeXHOJIOTH»
(xBanupuKanUs BIMTYCKHHKA — 0aKaaaBp)

TapakanoBsiM IBaHoM ['epmanoBHueM, mpodeccopoM Kadenpbl (GH3MOIOIMH pPACTEHUI
@®I'bOY BO «Poccuiickuii rocynapcTBeHHBIH arpapHbii yHuBepcuteT — MCXA umenu KA.
TumupsseBa», TOKTOpOM OHOJIOTHYECKHX HayK, MpodeccopoM, MpoBeleHa peleH3us paboueit
IporpaMMbl JuciuIuInHel «IIporeomuka u mertabonomukay OITOIT BO mo mampasnenuto 19.03.01
— «buoTexnoJyiorus», HalpaBlIeHHOCTH «BeTepuHapHass OHOTEXHOJIOTHA» (YPOBEHb OOYUYEHHUS -
OakanaBpuar) paspaboranHoii B @®I'BOY BO «Poccuiickuii rocynapCTBEHHBIH arpapHblii
yuusepcuteT — MCXA umenu K.A. Tumupsszesa», Ha kadenpe buorexuonoruu (pazpaboTyuk —
ITonusanosa Okcana bopucoBHa, KaHIHIAT OMOJOTHIECKHX HAYK, TOLIEHT).

PaccmoTpeB mpescTaBiIeHHBIE Ha PELEH3UPOBAHHE MATEPHANBI, DPELEH3EHT IMPHIIET K
CIIETYIOIIKAM BBIBOJIAM:

1. IlpenpsaBnenHas pabodas mporpamma AUCHHIUTHHE! «IIpoTeoMHKa M MeTa00I0MHKA)
(manee mo Texcty Ilporpamma) coomeemcmeyem tpeboBanusm ®I'OC BO mo HampasieHHIO
19.03.01 — «bunorexnomorus». IIporpamma codepoicum Bce OCHOBHBIE PA3JIEIBI, COOMBEMCMEYem
TpeOOBAHUSAM K HOPMAaTHBHO-METOIUIECKHM JOKYMEHTAM.

2. Ilpencrapnennas B IIporpamme akmyanvHocmb y4eOHOM IUCHMIUIMHBI B paMKax
peamuzanuu OIIOII BO we noodaesicum commenito — TUCIUIIIMHEA OTHOCHTCS K O6S{3aTeHBHOI/I 4acTH
yaebHoro nukia — b1.

3. IIpencraBnennsie B IIporpamMme weau NUCIUIUIMHBI COOMEEMCmEyiom TPEOOBAHUSIM
@I'OC BO nampapnenus 19.03.01 — «buorexuonorus».

4. B cootBerctBHM C IIporpammoii 3a mucuuminmHoi «IIpoTeoMuka X MeTa0ONIOMHKAY
3aKpeIUICHO 5 Komnemenyuil. JluciumirHa «IIpoTeoMuka U MeTab0I0MUKA» W [IPEICTABICHHASL
IIporpamMma cnocobua peanuzoséams WX B OOBSBIEHHBIX TpeOOBaHMAX. Pe3ynbTaTel oOydeHHs,
npezcTaBleHHbIe B [IporpaMme B KaTeropHsix 3HATh, YMETh, BIAJETh COOMEENCmeyon crennhuke
U CONCPXAHMIO ITUCLMIIIMHBL H OJCMOHCHMPUPVIOM 803MONMCHOCHbL TIOMYYEHHUS 3asiBICHHBIX
pE3yIbTATOB.

5. Obmas Tpyno&éMKocTh aucuuiiuiel «IlpoTeoMuka u MeTaboa0MHKa» COCTABIAET 4
3a4€THBIX enUHHIBI (144 Jaca).

6. Mudopmarvis O B3aUMOCBS3H H3y4aeMbIX TUCIUIUIMH ¥ BOIPOCAM HCKIFOUEHUS
OyOImMpoBaHHS B COAEPKaHWU TUCLHUILIHH CcOOmEemcmsyen NeHCTBUTENbHOCTH. JIMCIMILUIMHA
«lIporeomnka u MeTa00I0MHKA» B3aUMOCBs3aHa ¢ ApyruMu aucuuiumrHamMd OIIOII BO wu
VYuebnoro miaana 1o HanpasneHuio 19.03.01 — «buoTexHoa0rHs» ¥ BO3MOKHOCTE IyOIUPOBAHUS
B COZIEpP’)KaHUU OTCYTCTBYET.

7. llpencraBnenHas  Ilporpamma  mpexamojaraeT — HMCHOJB30BAHME  COBPEMEHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTUH, HCIONB3yeMble IPH pEaH3allud pa3IMYHLIX BHIOB yueOHOM
paboTel. @opMBI 00pa30BaTENbHBIX TEXHOIOTHE coomeemcmeyom Crieliu(pruKe TUCIIMILIAHEL

8. Ilporpamma mucnuniussl «IlpoTeomuka u MeTab0I0MHKAY» [IPEANoIaraeT 12 3aHaTuii
B UHTEPAKTUBHOU opMe.

9. Buppl, comepkaHME H TPYAOEMKOCTH CaMOCTOSITENIBHOM pPabOTBI  CTYIEHTOB,
npencrasiaeHHble B IIporpamme, coomeemcmesyiom TpeOOBaHUSIM K TOATOTOBKE BBIMYCKHHKOEB,
conepxkamumcs B0 @I'OC BO nanpasnenus 19.03.01 — «buoTexHo0rus».

10. TIpencTaBieHHble U onucanHble B [Iporpamme hopMEBI mexyuyeti OLEHKA 3HaHHUH (OIpoc,
Kak B (GopMe 0OCYXIEHHUsS OTAENBHBIX BOMPOCOB, TaK M BBICTYIUICHHS M y4acTHE B JUCKYCCHSIX,
ydJacTHe B TECTHPOBAHMH, KOJUIOKBHyMax, paboTa HajJ JOMAIIHHM 3alaHHeM H ayIUTOPHBIX
3ajanusx - pabora HaydyHbIMH TEKCTaMH), coomeemcmeyiom cruenduke TUCHUTUIAHBL U
TpeOOBaHUSAM K BBITYCKHHUKAM.

@opma IPOMEKYTOUHOTO KOHTPOJIS 3HAHHH CTYAEHTOB, IpeaycMoTpeHHas [Iporpammoii,
OCyIIECTBIIIETCA B (opMe dK3aMeHa, YTO coomeemcmseyem CTaTyCy IHMCIMIUTAHBL, Kak




IOUCUUILIAHBL 00s3aTeNbHOM vacTH ydeOHoro muxia — b1 ®I'OC BO wnampasnenus 19.03.01 —
«buoTrexHomorusn»

11. ®opMe! OlIEHKH 3HAHUH, IpeAcTaBIeHHbIe B [Iporpamme, coomeememesyiom crenupuke
JUCIUILIMHEL X TPEOOBAHUSIM K BBIITYCKHHKAM.

12. VuebHO-MeTOqMUECKOE OOECIeYeHUEe MUCIMIUIMHLI IIPEACTABIEHO: OCHOBHOM
auTepaTypodl — 2 wucTouHMKa (0a30BBIM y4eOHHK), [JOMOJNHMUTENBHOM nHTepaTypoif — 2
HauMeHOBaHMs, IHTepHET-pecypchl — 9 UCTOUHUKOB U coomeemcemeyem TpeboBanusm ®PIOC BO
HampasyieHus 19.03.01 — «buoTexHo0rus».

13. MarepuanbHO-TeXHAYECKOE OOecreyeHrne IUCIMILIMHLI COOTBETCTBYET CHELH(HKE
mucruiuinHel «[lporeomuka m MeTtadosioMuKka» U 00eCEUMBAET HCIIOIB30BAHUE COBPEMEHHBIX
00pa30BaTeNbHbIX, B TOM YHCIIE HHTEPAKTHBHBIX METOZOB 00yJYEHHS.

14. MeTtonuueckie pEeKOMEHJAWM  CTYAEHTaM M  METOAMYECKME DPEKOMEHIALHH
MIPETIOIaBaTENsIM 110 OpraHU3aluu O0ydeHUs 10 AUCIUILIHHE NAfOT MPENCTaBIEHHe O ClelupUKe
o0yuenus o gucruirHe «[IpoTeoMuka u MeTab0I0MHIKA».

OBIIUE BBIBO/IbI

Ha ocHoBaHMY IPOBEIEHHOTO PEIIEH3UPOBAHHUS MOIKHO CJIEIATh 3aKIFOUYEHHE, YTO XapaKTep,
CTPYKTypa M colepxkaHue pabodel mporpammbl TUCHUIUTHHBI «IIpoTeoMuKa H MeTa00JIOMHKAY
OITOIT BO mno nampasneruo 19.03.01 — «BuoTexHOI0THs», HAalpPaBIeHHOCTH «BeTrepunapHas
OnoTexnoyorus» (KBamubUKaLUs BBITYCKHMKA — OaxanaBp), paspaboTaHHas [loaMBaHOBOM
Oxcanoli BoprcoBHOH, KaHIUIATOM OHMOJOIMYECKHMX HAyK, JOLEHTOM Kadeaphl OGHOTEXHOIOTHH
cooTBeTcTBYeT TpeboBanusIM OI'OC BO, coBpeMeHHBIM TpeGOBaHHAM SKOHOMUKH, PBIHKA Tpyda H
MTO3BOJIMT IIPH €€ peaar3aluy yCIEIHO 00eCeunTh (POPMUPOBAHHE 3asBIIEHHBIX KOMIIETEHIIHH.

Penensent: Tapakanos U. I'., mpodeccop xadenpsr pusuonoruu pacreauii ®I'BOY BO
«Poccuiickuii rocyapcTBeHHBIH arpapubiil yauepcuteT — MCXA nmenn KA.
_FumupaseBay, TOKTOp OHOJIOTMYECKUX HayK, Ipodeccop
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