[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NHCTUTYT HOBBIX TEXHOJIOTUIA U UCKYCCTBEHHOIO MHTEJIEKTA
Kadenpa 6uonoruu 1 6MOTEXHOIOTHH

YTBEPX/AIO:
N.o0. nupexropa MHCTUTYyTA

. Koponesa
«16» centsa0ps 2024 .

PABOYAS ITPOT'PAMMA

no aucuurinae b1.0.17 buoxumus
Hampasnenue noaroroBku/crnenuanbHOCTh: 06.03.01 - bruonorus
[Tpoduns/HanpaBnerHocTh/crienuanu3anus: O01mas OnoIorus 1 OMOTEXHOIOTHS
YpoBeHb BhICIIET0 00pa3oBaHus: OakaJaBpuaT
KBanudukauus: bakanasp

roxa Habopa: 2024

Tam6oB, 2024



ABTOp NMpOrpamMmsbi:
KoctsakoBa Arna AjiekceeBHa

Pabouas mporpamma cocrapiena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 06.03.01 -
buonorus (ypoens OakamaBpuara) (mpuka3 MuHHUCTEpPCTBA HAyKH W BBICIIEro oOpa3oBaHus PD ot «07»
asrycta 2020 1. Ne 920).

Pabouas nporpamma npuHsaTa Ha 3aceqanuu Kadenprr 6mnonorun u 6morexHonoruu «13» centsaops 2024 t.
[TpoTtokomn Ne 2

Paccmorpena um  omoOpeHa Ha 3aceqaHWM  YUYEHOTO coBeTa WHCTHTyTa HOBBIX TEXHOJOTHH U
HMCKYCCTBEHHOTO MHTEJUIEKTA, [IpoTokon oT «16» centsaops 2024 . No 1.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctatIuHBL B CTPYKTYPE OIT BaKATaBPHATA. ...\ttt it ittt eee e i ieeeieeeaeeaaeeaas 4

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 10
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 15
. Y4eOHO-MeToiuecKoe U HHPOPMAITHOHHOE 00ECTICUCHHE JUCIUTITIHBL. . . . \vueseeeeeneeneneeneneenennanenss 17
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 18



1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-2 Cnoco0OeH TpUMEHSATh MPUHIUIIBI CTPYKTYPHO-(QDYHKIIMOHAIBLHON OpTraHW3allMH, HCIIOIh30BaTh
(hU3HOTOTUYECKHUE, ITUTOJIOTUYECKUE, OMOXMMUYEeCKHe, ONO(U3NIeCKHEe METOABl aHaln3a JJIS OLCHKH U
KOPPEKIIMH COCTOSTHUS KUBBIX OObEKTOB 1 MOHUTOPHUHTA CPEJIbI UX OOMTaHUS

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax

OCBOCHHUA NUCHUIIIIUHBI:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
coepe: 01 OOGpazoBanne u Hayka (B cepax: oOpa3oBaHUs; HAYUHBIX HCCIICAOBAHUNA >KUBOWU IMPHUPOIBI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B LEJISAX OXPaHbI IPUPOJIbI)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM TS

npodeccroHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-2 Cnocoben
MPUMEHSITH TIPUHITHITBI
CTPYKTYPHO-(PYHKIIMOHATBH
Ol OpraHM3alyy,
HCIIOIb30BATh
(usnoNOrNYECKUE,
LUTOJIOTHYECKHE,
OHOXHMMHUYECKHE,
Ono(u3nIECKUe METOIBI
aHaIIM3a JUIsS OLCHKH M
KOPPEKITUH COCTOSTHUS
JKHUBBIX O0OBEKTOB H
MOHHUTOPHHTA CPEIBI HX
oOHuTaHus

OpueHTupyeTcss B COBPEMEHHBIX  METOIUYECKHUX
MOAXOAaX, KOHIENMUMSX W npoliieMax IHUTOJIOTHA U
Ouoxumuu.  BpiaBiaser  CBiI3M  (PU3HOIIOTHYECKOTO
COCTOSIHUSI 00BEKTa ¢ (PAaKTOPaMU OKPYKAIOLIEH Cpembl.
OcylecTBiseT ONTUMAIBHBIA BBIOOpP METONOB ISt
OLIEHKHU COCTOSIHUS )KUBBIX OOBEKTOB

1.5 CormacoBanue MCKIAUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-2 CrnocoGeH NMpUMEHATh MPUHIUIBI CTPYKTYPHO-(DYHKIIMOHATFHONW OpraHM3alny,
UCIIONB30BaTh (PU3UOIOTUUYECKUE, ITUTOJIOTHYECKHE, OMOXMMHUYECKHe, Onou3ndecKue
METO/IbI aHAJIM3a JJIsl OLIEHKU U KOPPEKIIUHN COCTOSHUS JKUBBIX 00BEKTOB M1 MOHUTOPUHTA

Cpelbl UX OOUTaHUS
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OTIPEIEISIOIINX
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2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:




HucrunnHa «buoOXUMHS) OTHOCHUTCS K oO0s3aTenbHOM dacth ydeOHoro tutana OIl mo HampaBieHHio
noarorosku 06.03.01 - buonorus.

Jucuunnuna «buoxumus» uzydaercst B 2 ceMecTpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00beM OUCLUILUIAHEL:

N OuHas
Bun yueOHo# paboTh
(Bcero yacosB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 32
Jlexmm (JIextmm) 16
JlaGoparopnsie (J1ab. pab.) 16
CamocrostensHas padota (CP) 76
3auer -
3.2.Conepxanue Kypca:
No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
2 ceMecTp
1 Xumunueckas Ompoc
OpraHH3aIs,
CTPOCHUE H
2 - 8
(bYHKIUH KIICTKU
MPOKAPUOT U
9YKapuOTOB.

2 JInmuael 1 ux Brimonuenue
0OMeH. > 12 | 3 1a00paTOPHBIX U
Knaccudukanus MPAKTHYECKUX
JUNHU/IOB. paboT.

3 benkoBbie BelnonnHeHne
BEIIIECTRA. 1a00paTOPHBIX U
Knaccudukanus MPAKTHYECKUX
OenkoB. MeTompl > a2 | g pabor.
BBIICTICHUS U
oTpeieNeHUs
OJTHOPOIHOCTHU
OEJTKOB.

4 DEepMEHTHI. Brinonnenne
Xumuyeckas > 12 | 3 71a00paTOPHBIX U
npupoaa MPAKTHYECKUX
(hepmMeHTOB. pabor.

5 Butamunsl. Poib Brinonnenne
BUTaMUHOB B 71a00paTOPHBIX U
oOMeHe BEIIeCTB. > 12 | 3 MPAKTHYECKUX

pabor.;
KonTtponbHas
pabora




6 Hyxkneunossie Brimosnnenue
KHCJIOTBI KaK 71a00paTOpHBIX U
HOCHUTEIHU 212 |8 IIPaKTUYECKUX
TeHETUIECKON pabor.
uHpOpMaLIUH.

7 Metoze! B Brimosnnenue
MCCIICIOBAaHUU > 12| 3 71a00paTOpHBIX U
HYKJIEMHOBBIX NPaKTUYECKHX
KHCIIOT. pabor.

8 Enuncreo Brimonnenue
IPOIIECCOB OOMEHa 71a00paTOpHBIX U
BellecTB M 3Hepruu. | 2 | 2 | 10 IIPaKTUYECKUX
3aKoHBI pabor.
OMO’HEPTETHKH.

9 CBs13b MEXIY Brimonnenue
poLeccaMu 71a00paTOpHBIX U
ACCUMMWJIALINYU U > | 10 NPaKTUYECKHX
JIUCCUMUIIALINN. ) pabort.;

KontponpHas
pabora

Tema 1. Xumudeckasi opranuzanusi, CTpoeHue 1 QyHKUUH KJIETKH MPOKAPUOT U 3YKAPHUOTOB.
(OIIK-2)

Jlekumus.
HcTopusi BOBHUKHOBEHUS U PAa3BUTHS, COBPEMEHHbIE TEOPETUUECKUE U MPAKTUYECKUE 3a/1aud OMOXUMUH.
MeTtonapl OMOXUMHUH. YTIIEBOALI B MX 00MeH. DOTOCHHTE3 U €ro Pojib B MPUPOJE. XUMH3M (DOTOCHHTE3A.
CeetoBast u TemHOBas ctaauu. [lonstne o xemocuHreze. Knmaccudukanus yrieBomoB. MoHocaxapuibl.
Onurocaxapunbl. [Tomucaxapunbl. OOMEH yIIEBOIOB B )KUBBIX OPTaHU3Max.

JlaGopaTopHbie padoThbI.
HE MIPETyCMOTPEHO

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
[TpopaboTarh KOHCTIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:
1. cTopust BOSHUKHOBEHHS U Pa3BUTHUS, COBPEMEHHbIE TEOPETUUECKHUE U MTPAKTHUECKHUE 3a1a4l OMOXUMHUH.
2. MeTtoibl OMOXMMUH.
3.Y1ieBoas! 1 X 0OMEH.
4. ®OTOCUHTE3 U €T0 POJIb B pupoae. XumusM ¢porocuHTe3a. CBETOBast U TEMHOBASI CTAHH.
5. IlonsATHE O XEMOCHHTE3E.
6. Kmaccugukanus yrneBogoB. Monocaxapuasl. Onurocaxapuzsl. [lonmucaxapums.
7. OOMeH yTJIeBOJIOB B )KMBBIX OpraHU3Max.

Tema 2. Jlunuasl u ux odomeH. Knaccupuxkanus sunugos. (OITK-2)

Jlekumus.
Kupsi, ux cBoiicTBa, hepMeHTaTUBHBIN ruaponu3. Jlunasel. bera-okucnenune KupHbIX KUCIOT. KosHzum A
1 €ro poJjb B mporiecce oomena. docdatupl, UX ydacTue B TOCTPOCHUHM OMOIOTHYECKUX MEMOpaH U pOJib B
MUIIEBON MPOMBINIIEHHOCTU. bruocuuTes )upoB. Bocku, crepouibl 1 pacTBOPUMBIE B KHUPAX MUTMEHTHI.
Kapotunoue! u sprocrepos kak npoBUTaMuHbl. OOMEH JUMHUI0B U UX B3aUMOCBSA3b C 0OMEHOM YITIEBOIOB.

JlaGopaTopHbie padoThbI.
JlaGoparopHoe 3anstue. Onurocaxapusl. [lonucaxapuisl.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
[TpopaboTarh KOHCTIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:
1. XKups1, ux cBoicTBa, (hepMEHTATUBHBIN THIPOIIU3.



2. JIunasel. bera-okucieHne )KUPHBIX KUCIIOT.
3. Kosn3um A u ero poib B mporecce oOMeHa.

4. ®ocdatuael, UX yyacTue B MOCTPOCHUH OMOIOTUYECKUX MEMOpaH U POJIb B UILIEBOM
MIPOMBIIIIJICHHOCTH.

5. buocuntes Kupos.
6. Bocku, ctepon bl U paCTBOPUMBIE B KHpPaX MUTMEHTHI.

7. KapoTuHOU B! M1 3procTeposi Kak NpoBUTaMUHBL. OOMEH JTUMHUI0B U UX B3aUMOCBSI3b C 0OMEHOM
YIJIEBOJOB.

8. JIunokcureHasa u ee poiib B IHUILEBON MPOMBIIIIEHHOCTH.
9. Ilporopkanue *kupoB. «Hucia», onpeAessone Ka4eCTBO MPOAYKIIUHU, COACPKAIIEH KUPBHI.
10. TokcHYHOCTH IPOAYKTOB OKUCIEHUS )KUPHBIX KUCIIOT.

Tema 3. beaikoBbie BemecTBa. Kiaccupukanus 0esikoB. MeToabl BbieJIeHHsI M OTIpe/ieIeHUus
oaHopoaHocTH OeskoB. (OIIK-2)
Jlekumus.

AMWHOKHCIOTHBIA cocTaB OeyikoB. PoOJIb aMHHOKHCIOT B OOMEHE BEIIECTB W IIHINEBOH TEXHOIOIHH.
He3ameHnumMple aMHUHOKUCIOTHI. [IpuUHIUIIBI CTPYKTYpHOUM opraHu3anuu OenkoB. CHIbHBIE W clla0ble
B3aUMOJICUCTBUSI B OenmkoBoi MoJekyne. M3osnekrpudeckas Todyka. ONTHYECKHE XapaKTEPUCTHUKH.
[lepBuunas ctpykrypa Oenka. Metoapl pacmipoBKH TMEPBHUYHON CTPYKTYpbl. BTopuuHas cTpykTypa
Oenka. Xapakrepuctuka a-cnupanu. CTpykTypa CKJIag4aroro ciosi. TpeTudHas U 4yeTBEepTUYHAs CTPYKTypa
OenkoBoi Moiiekyabl. CTpyKTypHbIe U (PyHKUIHMOHAJIbHBIE JOMEHBbl. DOpMUPOBAHME AKTUBHOTO IIEHTpa
OEJIKOBOM MOJICKYJIBI.

JlaGopaTopHbie padoThbI.

JlaboparopHoe 3ansTHe. KauecTBeHHBIE peakiiy Ha OETKOBBIE aMHUHOKHCIIOTHI.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

[TpopaboTarh KOHCTIEKT JEKIIUH U TUTEPATYPY MO CICTYIOIINM BOIIPOCAM:

1. AMUHOKHCIIOTHBIA cocTaB 0eJIKoB. POJIb aMHHOKUCIIOT B OOMEHE BELIECTB U ITUILEBOI TEXHOJIIOTUH.
He3ameHnMble aMUHOKHUCIIOTHI.

2. [IpuHIMTIBI CTPYKTYPHOM OpTaHU3aIiU OCIIKOB.

3. CunbHble U cnabble B3auMoJIeiicTBUA B OeIKoBOU Mosekyine. M3osnekTpudeckas Touka. OnTuyeckue
XapaKTEPUCTUKH.

4. Ilepuynas cTpykTypa 6eika. Metos! paciu(poBKH MEPBUYHON CTPYKTYPBHI.

5. Bropuunas cTpykrypa Oenka. XapakTepucTrka a-ciupanu. CTpyKTypa CKIaa4aToro CIiosl.

6. TpernuHas 1 yeTBepTUYHASI CTPYKTYpa OEIKOBOW MOJIEKYJIBL.

7. CTpykTypHBIe U QYHKITMOHATbHBIC TOMEHBI. DOpMUPOBAHUE aKTUBHOTO IIEHTPa OCITKOBON MOJIEKYJIBI.
8. IlyTH MOBBIIIEHUS MUIIEBON [IEGHHOCTH PACTUTEIBHBIX OEIIKOB.

9. [lenrtuibl, pacripocTpaHEHUE B IPUPOJIE, yIaCTHE B OOMEHE.

10. [enarypauus 6e1KoB. 3HaYCHUE JICHATYpAIlH OCITKOB B IHUILEBON TEXHOIOTHH.

Tema 4. ®epmenTtnl. Xumuuyeckasi npupoaa ¢pepmentos. (OIIK-2)

Jlexknus.
OCHOBHBIE TIOJIOKEHHSI TEOPHHM (hepMEeHTaTUBHOTO Karanu3a. KuHeTuka (epMEeHTAaTHBHBIX peakUui.
[Tonstue 06 akTBHOM LieHTpe pepMmenTa. Yncno o60poToB hepmenTa. OnpeneneHne HayalbHON CKOPOCTH
¢bepmentaruBHOi peakiuu. CnenuduyHOCTs AeiicTBUSA (pepMeHTOB. BiusHue GpU3nueckux U XUMHUYECKUX
(bakTOpOB Ha aKTUBHOCTH (pepMeHTOB. JIaOMIBHOCTH (hepMEHTOB. AKTHBATOPHI U HHTUOUTOPBL. MeXaHU3MbI
uHruOupoBanus (¢epMeHToB. OIHOKOMIIOHEHTHBIE W JBYXKOMIIOHEHTHBIE (epMeHThl. Kiaccudukanms.
depMeHTHBIE Tpenaparbl B 0noTexHonorusax. MMmoOum3oBanubie (hepMeHTHI.

JlaGopaTopHbie padoThbI.
JlaGoparopHoe 3ansTHe. PU3UKO-XUMHUYECKUE CBOHCTBA OEIIKOB.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. OcHOBHBIE TIOJIOKEHHS TEOPHH (PEPMEHTATUBHOTO KaTaju3a.



. Kunetuka epMeHTaTUBHBIX pEaKIIHd.

. [TonsiTne 06 akTUBHOM HIEHTpE PepMeHTa.

. Hucno o6opotoB pepmenta. OmnpeaeseHne HayaabHON CKOPOCTH (epMEHTATHBHOMN pEaKIuHy.
. CnermupuyHOCTh ACHCTBUSA (PEPMEHTOB.

. BnusiHue ¢pusnueckux 1 XuMU4ecKuX (pakTOpoB Ha aKTUBHOCTH (DEPMEHTOB.

. JIJaOMIIbHOCTH (PEPMEHTOB.

e BN o) NNV, I NSRS I O]

. AKTHBATOPBI M UHTUOUTOPBL. MeXaHN3Mbl HHTHOMPOBAaHUS ()EPMEHTOB.

9. OTHOKOMITOHEHTHBIE M IByXKOMITOHEHTHBIE pepMenThl. Knaccuduxarusi.

10. ®epmeHTHBIE ITpenapaTshl B ONOTEXHOIOTHSIX.

11. UmmobOunr3oBaHHbIe (DEPMEHTHI.

12. ®epMmeHTHBIE ITpenapaTshl B ONOTEXHOIOTHIX.

13. UmMmMoOunm3oBaHHbIe PEepPMEHTHI. 3HAYECHUE B OMOTEXHOJOTHUECKUX Mpolieccax (hepMeHTepax).

Tema 5. Buramunbl. Pojib BUTaMuHOB B 00MeHe BelecTB. (OIIK-2)
Jleknus.

Knaccudukanus. Crpoenre n GyHKIIMM BaXXHEUIINX KopepMeHTOB, coaepkamux Butamud B1, B2, PP, B6,
B3, Butamun B12. XKupopactBopuMbie 1 BOAOPACTBOPUMBIE BUTAMUHBI.

JlaGopaTopHbie padoThbI.

JlaGoparopHoe 3ansiTHe. MeTobl BBIJICIEHHSI, OYMCTKHA U KaY€CTBEHHOTO OIpeeNeHHs OEITKOB.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

[TpopaboTarh KOHCIIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:

1. Kmaccudukanusi BATAaMUHOB.

2. Crpoenue u (QyHKIMH BaKHEHIINX KOGepMEHTOB, copepxkamux sutamul B1, B2, PP, B6, B3, sutamun
B12.

3. XKupopactBopuMbie 1 BOJOPACTBOPUMBIE BUTAMUHBI.

4. ABUTaMHHO3BI KaK 00JIE3HU ITUIEBOI HEIOCTATOYHOCTH.
5. I'mnepBUTaMUHO3BI.

6. broTexHosornyeckoe Mpou3BOICTBO BUTAMUHOB.

Tema 6. HykiieMHOBbI€ KHCJI0THI KAK HOCUTEIN reHeTu4eckoii mupopmanuu. (OIIK-2)
Jlekumus.
HyxneunoBble kucinoTsl. A3oTucThle ocHoBaHuA. Hykneosunsl m Hykieotunsl. Hykineosummudocdarsl,
nykieosuarpudpocharel. AT® u ee pomp B obmene BemectB. JIHK m PHK, o6mas xapakrepucrtuka.
KoMmnemMeHTapHOCTh a30TUCTBHIX OCHOBaHUI U €€ POJib B CTPYKTYPHOM opraHu3aluuu 1 QyHKIHOHHUPOBaHHUE
HYKJIEMHOBBIX KUCJIOT. @YHKIIMU HYKIEeHHOBBIX KHCIOT. JJHK kak HOcHTEnb reHeTH4eckoi nHQpOpMaInu.
Hyxneorunnsiit koa. Penapamus JIHK. Mexanu3m HacienoBaHus TeHETHYECKOM HHPOpMAIUH (peruTiKarus
JTHK). Peanuzanus renernueckoit nHdopmaruy npu 6nocuuTese 6emkoB. TpaHCKPUTITINS U TPAHCIISITHS.

JlabopaTropHbie padoThbI.
JlabopatopHoe 3ansaTue. N3yuenue AeiCTBUSA U CBOMCTB (DEPMEHTOB.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIINM BOIIPOCAM:
1. HykienHOBbIE KMCIIOTHI.
2. Azotucteie ocHoBaHUs. Hykneo3uasl u Hykieotuabl. Hykneosuaaudocdarsl, Hykineozuarpudocdars.
3. AT® u ee poib B 0OMEHE BEIIECTB.
4. JIHK u PHK, o0mast xapakTepucTHKa.

5. KoMIIJIEMEHTapHOCTH a30TUCTBIX OCHOBAHUI U €€ POJIb B CTPYKTYPHOM OpraHu3anuu u
(YHKIMOHUPOBAaHHE HYKJIEHHOBBIX KUCIIOT.

6. ®ynkun HykienHoBbIX kucnot. JIHK kak Hocurens renetudeckoil nH-popmaru. HykineoTHaHbIN KOA.
7. Penapanus JTHK.



8. MexaHu3M HacienoBaHus reHeTudeckoil nHpopmarnun (perwnkanus JJHK). Peanuzanus renernueckoit
MHpOPMALIUH IPH OMOCHHTE3€ OCJIKOB.

9. TpaHCKpUILMS U TPAHCIIALUA.
10. Cunres Oemnka.

Tema 7. MeToabl B HCCJI€I0BAHUU HYKJIEHHOBBIX KHCJIOT. (OIIK-2)

Jlekumus.
CroiictBa [IHK (Y®-cnektp, aeHarypamus, peHaTypaius, TuOpumausanus). Myrtamuu. MomekyspHbie
Ooonesnn. [enermyeckas wumxkeHepus. PexkomOunantaele JIHK wu reHermdeckun MoauQpuImpoBaHHBIC
MIPOJYKTHI.

JlaboparopHbie padoThbI.
JlabopatopHoe 3anaTue. KauecTBeHHBIC peakIMK HA JTUTTHIBI.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIHMM BOIIPOCAM:
1. Cpoiicta JIHK (Y®-cniextp, neHaTypanus, peHaTyparus, THOpUI3aIus).
2. Myraruu.
3. MonekynspHbie 00Ne3HU.
4. T'enetnueckas nwxenepus. PekomounanTasie [IHK u renetndyeckn Mo-audunupoBaHHbIC POTYKTHI.
5. I'enernueckas unxeHepus. Co3iaHue TPACreHHbBIX OpraHM3MOB. MeTobl IEpEHOCA TEHETUYECKOI
uHpOpMaLIUH.
6. KoHTpoOmb 32 Kau€CTBOM MUIIEBBIX IPOIYKTOB.
7. Metoas! TP B ananmuze JTHK.
8. [Iporpamma «I'€eHOMOM UeIOBEKAY.

Tema 8. EnuncTBO npoueccoB o0MeHa BenlecTB M YHeprun. 3akoHbl OnodHepreTuku. (OIIK-2)
Jlekumus.

Bunpl sHEeprun. JK3eproHMYECKUe W SHIACPrOHMYECKUE peakiu. Havyama TepMOIMHAMUKA (3aKOHBI HIIH
AKCHOMBI).

JlaGopaTopHbie padoThbI.
JlaboparopHoe 3ansTre. KauecTBeHHbIE peaKIIMi HA BUTAMUHBI.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
[TpopaboTarh KOHCTIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:
1. Bunpl sHEprun. DK3eproHM4YECKUE U SHAECPTOHUYECKUE PEAKIINH.
2. Hayana TepMoIMHaMHKH (3aKOHBI UM aKCUOMBI).
3. 3aK0H cOXpaHEHHs SHEPTUHU AJI TEPMOJIMHAMUYECKUX MTPOLIECCOB
4. Teopema HepHcra: aHTpOnuS.

Tema 9. CBsi3b MexaAy npoueccaMu accumMuasinum u auccnmuisinun. (OIIK-2)
Jlexknus.

Metabonu3m («mpeBpalieHre, U3MEHEHHUE»), WK OOMEH BelecTB. AHAOOIMYECKHEe U KaTaboIndecKue
peaxiy. B3anMocBs3b Mexk1y 0OMEHOM OEJIKOB, )KUPOB H YIJIEBOOB.

JlaboparopHbie padoThbI.

JlaGoparopHoe 3aHsTHe. KauecTBEHHBIE peakIiy Ha HyKIEWHOBBIE KHCIIOTHI.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

[TpopaboTaTh KOHCIIEKT JIEKIHIA U IUTEpaTypy MO CIEAYIOUIIM BOTIPOCAM:

1. MerabonusMm («mpeBpaiieHie, I3MEHEHUEY ), U OOMEH BELIECTB.

2. Anabonndeckre U KaTaboJINYeCKUE PEeaKInu.

3. B3aumocBs3b MeX Iy 0OMEHOM OEJIKOB, YKHPOB H YIJIEBOIOB.



4. OCHOBHBIE META0OIMYECKUE IyTH U UX KOMIIOHEHTHI.

5. EIMHCTBO MPOUCXOXKIEHUS BCEX KUBBIX CYLIECTB.

6. CxoncTBa B 0OOMEHE BEIIECTB Y IPOKApUOT M 3YKAPHOT.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0asuioB:

[IOCELIAEMOCTh — 5 0aJUIOB

TEKYIIUH KOHTPOJIb — 75 GaioB

2 ceMecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

Pacripenenenre 6aioB 1mo 3aJaHusIM:

TC
MbI

Ha3Banwne TeMbl
/ BUI yueOHOM
paboThI

Dopmbl
TEKYIIETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
(%:08)():]

MeTtoauka poOBEICHUS 3aHATHS U OIICHKU

XuMudecKas
OpraHu3aIns,
CTPOCHHE H
(yHKIMH
KJIETKU
MIPOKAPHOT U
JyKapHOTOB.

Ompoc

VYCTHBIH  OMpOC  MOXKET TPUMEHSATHCS B Pas3iMyHbIX  (QopMax:
(bpOoHTANBHBINA, WHIWBHUIYaAbHBIH, KOMOWHUpOBaHHBIA. OCHOBHBIC
KaueCTBa YCTHOTO OTBETA TOJICIKAIIETO OIICHKE:

- IPaBWJIBHOCTH OTBETA IO COJCPIKAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENLHOCTh OTBETA;

- JIOTHKa U3JIOKEHUST MaTepraa;

- palMOHAIBLHOCTh MCIONB30BAHHBIX MPHEMOB M CITIOCOOOB PEIICHUS
TTOCTaBJICHHOM y4ueOHON 3a/1auu;

- CBOEBPEMEHHOCTh M S(PPEKTHBHOCTH HCIONB30BaHHS HATIISIHBIX
MOCOOUH ¥ TEXHUYECKUX CPEICTB TPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOTHUTEIBHOTO MaTepraa;

- PpaIlMoHANBFHOCTh WCIIONB30BAHUS BPEMEHH,
3aJjaHue.

4-5 0amioB — CTYICHT YMEET CONOCTaBUTH IIONYUCHHYIO IIPH
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS HA aHAIU3HPYEMYIO MPOOIeMY, YMETh YETKO
(opMynHpOBaTh CBOM BOMPOCHI M OTBEYaTh Ha 3aJIaBacMbIC eMy
BONPOCKHI, BECTH JUCKYCCHUIO C KCIIONh30BAHUEM COBPEMEHHOMN
TEPMUHOJIOTHH.

2-3 Gamia - CTYIEHT YMeeT MPUMEHSTH TOJyYCHHYIO TIPH TTOJATOTOBKE
K MPaKTUYECKOMY 3aHATHIO WHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIPOCOB, BECTU JMCKYCCHIO C WCIIOIB30BAHUEM COBPEMEHHON
TEPMUHOJIOTHH.

1 Gamn — CTyIEeHT BiajeeT TCOPETHUYSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPYJHSETCS MpPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBaTh CBOI TOYKY 3pEHHUS Ha
obcyxIaeMyIo pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTHKoW MPaKTHYSCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMU HE OI[CHUBACTCH.

OTBCJACHHOI'O Ha

JIunuael 1 ux
o0MeH.
Knaccupukanus
JIAMUIOB.

Beimonne
HUE
naboparop
HBIX U
MPaKTHYIEC
KHX
pador.

10

CtyneHTBl mpopadaThIBAlOT yKa3aHHbIE TEMBI H  BBIMOJIHSIOT
nabopaTtopHble padOTHI, PE3yAbTaThl OQOPMIIIOTCS B BHJAE OTYETOB,
OLIeHKa 10 OaytaM pamxupyercs ot 1 10 5.
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pabor.

benkoBbie Brinmonne 10 CtyneHTBl NpopadaThIBAlOT yKa3aHHbIE TEMBl M BBIMOJHSIOT
BEILIECTBA. HUE nabopaTtopHble padOTHI, PE3yAbTaThl OQOPMIIIOTCS B BUAE OTYETOB,
Krnaccugukanus |nadoparop OLIeHKa 10 OaytaM pamxupyercs ot 1 10 5.
OCJIKOB. HBIX U
Mertozpt MpaKkTHiec
BBIJICJICHUS U KHX
oTIpeeIICHUS paobor.
OJTHOPOITHOCTH
OCJIKOB.
DepMEHTBHI. Brinmonne 10 CtyneHTHl NpopadaThIBAlOT yKa3aHHbIE TEMBl M BBIMOJHSIOT
Xumuueckas HUE nabopaTtopHble padOTHI, PE3yAbTaThl OQOPMIIIOTCS B BHAE OTYETOB,
npupoaa naboparop OLIeHKa 10 OaytaM pamxupyercs ot 1 10 5.
(hepMeHTOB. HBIX U
MpaKkTHiec
KHX
paobor.
Buramussl. Beimonne 5 CryneHThl IpopabaThIBAlOT yKa3aHHbIE TEMbI M BBINOJHSIOT
Poip HUE nmabopaTopHbIe PabOTHI, pe3ybTaThl OPOPMIISIOTCS B BUIE OTYCTOB,
BHUTAaMHHOB B  |aboparop OTICHKA 110 0ajutaM pamxupyeTcs or 1 1o 5.
obMeHe HBIX U
BEILIECTB. IIPaKTU4EeC
KHX
pabor.
Kontpon 10 Ha nucemeHHy10 KOHTpONbHYIO pabory orBomgutcs 90 MunHyT (BCe
bHas 3aHsATHE). Tema paboThl cBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 OmHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OTHOTO HeAoUeTa.
blIii cpe3) 6-7 0anIoB — CTYACHT BBHIMOIHII PadOTy MOJHOCTBIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HErpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.
4-5 Gayia — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI HE Oonee ABYX rpyObIX omMOOK, Wi He Oomnee
OJTHOU TpyOOif U OTHOW HErpyOOil OIMMOKK W OJHOTO HEIOoUYeTa, WU
He Oojee ABYyX-Tpex HErpyOBIX OINMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OLIMOOK, HO TPH
HAJIMYUU YETBIPEX-TISITH HEIOYETOB.
2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOIMYCTHIT HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OLIHOOK.
Hykneunossie | Brimonne 10 CtyneHTBl MpopadaThIBAlOT yKa3aHHbIE TEMBl M BBIMOJHSIOT
KHCJIOTHI KaKk HUE nabopaTtopHble padOTHI, PE3yAbTaThl OQOPMIIIOTCS B BHJAE OTYETOB,
HOCHUTEIN naboparop OLIeHKa 10 OaytaM pamxupyercs ot 1 10 5.
TeHETHYECKOH HBIX U
WHGOPMALMH. |PaKTHYEC
KHX
pa0bor.

Mertoms! B Brimonae 10 CryneHTsl mpopabaTBIBAIOT yKa3aHHBIE TEMBI W BBITOJHSIOT
HCCIIeNOBaHNN HUE nabopaTopHbIe PabOTHI, pe3ybTaThl OPOPMIISIOTCS B BUIE OTYCTOB,
HYKJICHHOBBIX |71aboparop OTICHKA 110 0ajutaM pamxupyeTcs oT 1 1o 5.

KHCIIOT. HBIX U
IIPaKTU4EeC
KHX
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8. EnunctBo Brinmonne 10 CtyneHTBl NpopadaThIBAlOT yKa3aHHbIE TEMBl M BBIMOJHSIOT
MPOIIECCOB HUE nabopaTtopHble padOTHI, PE3yAbTaThl OQOPMIIIOTCS B BUAE OTYETOB,
oOMeHa naboparop OLIeHKa 10 OaytaM pamxupyercs ot 1 10 5.
BEIIECTB U HBIX U
SHEPTHUH. MpaKkTHiec
3aKoHBI KHUX
OnosHepreTUku. | pador.
9. | Cps3s Mexny | Brimonne 5 CryneHTsl MpopadaTBIBAIOT yKa3aHHBIE TEMBI W BBITOJHSIOT
mpoIreccaMu HUE nabopaTopHbIe PabOTHI, pe3ybTaThl OPOPMIISIOTCS B BUIE OTYCTOB,
ACCUMUJIAIINN U |1aboparop OTICHKA 110 0ajutaM pamxupyeTcs or 1 1o 5.
JUCCUMWISLIMM. | HBIX U
[IpaKTU4eC
KHX
pabor.
Kontpon 10 Ha nmucemeHHyI0 KOHTpONbHYIO pabory orBomgutcs 90 MunHyT (BCe
bHas 3aHsATHE). Tema paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OTHOTO HeAoUeTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He OoJiee oHOM Herpy0Ooil OMMOKKM M OJHOTO HEAOYETa, MU He
OoJiee IBYX HEIOYETOB.
4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX omMOOK, WK He Oomnee
OIHOH Tpy0Ol M OfHON HETpyOO# OIMOKH W OJHOTO HEJOYeTa, WU
He Oojee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBINOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.
10. [TocemaeMocTs 5 Crynent nocerun 100% 3ansatuit
11. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
100-6amibHOM
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

HIKaJe.

[TepeBon

pEUTHUHTOBOM

OINICHKA TI0 JUCHUIUIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

BoinosiHeHHe 1a00pPaTOPHBIX M MPAKTHYECKUX PadoT.

Tema 2. JIummuapr u ux oomeH. Knaccudukamnus umnumos.

1. XKupsl, ux cBOHCTBA, (PepMEHTATUBHBIN TUAPOIIH3.

2. JIuna3zsl. beTa-okucieHne sKUuPHbIX KUCIIOT.

3. KosH3uM A U ero pois B rporecce oOMeHa.

4. ®ocdaruapl, X y9acTHE B MOCTPOSHUU OMOJIOTHUECKUX MEMOPaH U POJIb B MUIIEBOM
MIPOMBIIIIJICHHOCTH.

5. buocuHTE3 KHUPOB.

6. Bocku, ctepouibl U paCTBOPUMBIE B JKUPAX TUTMEHTHI.
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7. KapotuHOU B! M 3procTepost Kak NpoBUTaMUHBL. OOMEH JTUMHUI0B U UX B3aUMOCBSI3b C 0OMEHOM
YIJIEBOJOB.

8. JIunokcureHasa u ee poiip B IHUILEBON MPOMBIIIEHHOCTH.
9. Ilporopkanue *kupoB. «Hucia», onpeAesone Ka4eCTBO MPOAYKIIUHU, COACPKAIIEH KUPBHI.
10. TokcHYHOCTH POAYKTOB OKUCIEHUS )KUPHBIX KUCIIOT.

Tema 3. benkoBsie BemecTBa. Kimaccudukanus 6emkoB. MeTomb! BBIACICHUS U ONIPEeTICHUs OTHOPOIHOCTH
OEJIKOB.

1. AMHHOKHUCIIOTHBIA cocTaB OeIKoB. PojIb aMUHOKHUCIOT B 0OMeHE BC€IICCTB U HHHleBOﬁ TCXHOJIOTI'NH.
He3amennmble aMUHOKHUCITIOTRI.

2. [TpuHIUIBI CTPYKTYPHOM OpraHu3anuy OeIKoB.

3. CunibHBIC U c1abble B3aUMOJICHCTBHS B O€IIKOBOM Mosekyie. M3oanekTpudeckas Touka. OnTudeckue
XapaKTEePUCTUKH.

4. TlepBuuHast cTpyKkTypa O6enka. Metonbl pacimi@poBKH MEPBUIHON CTPYKTYPHI.

5. BropuuHas cTpyKkTypa O6enka. XapakrepucTuka a-cupanu. CTpyKTypa CKJIaauaToro Ciosl.

6. TpeTnuHas ¥ YETBEPTHUYHAS CTPYKTypa OCIIKOBON MOJICKYIIBI.

7. CTpyKTypHBIe U (QYHKIIMOHATBHBIC JOMEHBI. DOPMUPOBAHUE AKTHBHOTO IIEHTPa OETKOBON MOJICKYITHI.
8. [1yTu MOBBIIIEHUS MTUIIEBON IIEHHOCTH PACTUTEIBHBIX OCITKOB.

9. [lenTuapl, pacIpoCTpaHEHHE B IPUPOJIE, YIaCTHE B OOMEHE.

10. lenaryparust 6enkoB. 3HaYCHUE JACHATYPAIMK OCJIKOB B MTUIIICBON TEXHOJIOTHH.

Tema 4. ®epmenTtsl. Xumudeckas mpupoja GepMeHTOB.
. OCHOBHbBIE TIOJIOKEHHSI TEOPHH (PEPMEHTATUBHOTO KaTaju3a.
. KuneTtuka hepmMeHTaTUBHBIX peaKITuil.
. IlonsiTe 00 aKTUBHOM LIEHTpE (epMeHTA.
. Uucno o6opoToB pepmenTta. OnpeneneHne HadaabHOW CKOPOCTH (PEPMEHTATUBHOM PEaKITHH.
. CnerupuyuHOCTD AEHCTBHS (DEPMEHTOB.
. Biiusiaue ¢pusznuecknx u XUMHIECKUX (PaKTOpOB Ha aKTUBHOCTH (DEPMEHTOB.
. JJabunpHOCTH (DEpPMEHTOB.

00 3 N L LN

. AKTHBATOPBI 1 UHTUOUTOPHI. MexaHn3Mbl HHTUOUPOBaHMS (PEPMEHTOB.

9. OTHOKOMITOHEHTHBIE U JIBYXKOMITOHEHTHBIE (pepMeHThl. Knaccuukarius.

10. ®epmeHTHBIC TTpenapaTbl B OMOTEXHOJIOTHSX.

11. UMmMoOuIu30BaHHbIE (DEPMEHTHI.

12. ®epmeHTHBIC TTpenaparbl B OMOTEXHOJIOTHSX.

13. UmmoOunm3oBaHHbIe pepMeHTHI. 3HaUeHNE B OMOTEXHOIOTUIECKUX Mporieccax (pepMeHTepax).

Tema 5. Butamuusl. Pojib BUTAMUHOB B 0OMEHE BEIECTB.
1. Kmaccudukanusi BATAaMHAHOB.

2. Crpoenue u (GyHKIINH BaKHEHIINX KOhepMEHTOB, copepxkamux sutamun B1, B2, PP, B6, B3, Butamun
B12.

. ZKupopactBopuMbIe ¥ BOJOPACTBOPUMBIE BUTAMUHBI.

(98]

4. ABUTaMHHO3BI KaK O0JIE3HU ITUIEBOI HEIOCTATOYHOCTH.
5. I'mnepBUTaMUHO3BI.
6. broTexHosornyeckoe Mpou3BOICTBO BUTAMUHOB.

Tema 6. HykjiemHOBBIE KUCIOTHI KaK HOCUTETU TeHETUUECKON nHMOpMAIIiu.

—

. HyknenHoBbI€ KUCIOTBI.

[\

. Azoructeie ocHoBaHus. Hykineo3uasl u Hykiaeotuasl. Hykneosunmudocdarsl, Hykiaeo3uaTpudocharsl.

(98]

. AT® u ee poib B 0OMEHE BEIIECTB.
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4. THK u PHK, o6mas xapakrepucTHKa.

5. KoMIuieMeHTapHOCTh a30TUCTBIX OCHOBAHMI M €€ POJIb B CTPYKTYPHOM OpPraHU3aIuU U
(GYHKIIMOHUPOBAaHUE HYKJIEHHOBBIX KUCIIOT.

6. ®ynkunn HykJenHoBbIX KucioT. JIHK kak HocuTens reneTnyeckoit nH-popmanuu. HykimeoTHaHbIN KOJI.
7. Penmapauus JJHK.

8. Mexanu3m HacienoBaHus reHetuaeckoi napopmanmu (perukarus JJTHK). Peanuzanus reneTnyeckoit
nHpopmaIuu mpu OMOCUHTE3e OEITKOB.

9. Tpanckpunuus U TPaHCISALUS.
10. CunTes Oenka.

Tema 7. Metonbl B UCCIEN0BAHUY HYKIIEHHOBBIX KUCIIOT.
1. CroiictBa JIHK (Y®-cniekTp, AeHaTypaius, peHaTypalus, THOpUIA3arms).
2. Myrtanuu.
3. MonekynsipHble O0JIE3HH.
4. I'enetnueckas nwxeHepus. Pekomobunantaeie JIHK 1 reneTnuecku Mo-auduupoBaHHbIE TPOITYKTHI.
5. I'enetnyeckas unxkenepusi. Co3laHre TPaCreHHbIX OPraHu3MOB. MeTo/Ibl IEpeHOCca FTeHETUYECKOM
nH(pOpMaIUH.
6. KoHTpOIb 32 KaU€CTBOM IMHUILIEBBIX MPOAYKTOB.
7. Metoast TP B ananuze JIHK.
8. [Iporpamma «I'eHOMOM YeOBEKaY.

Tema 8. EnHCTBO mpo1ieccoB 0OMeHa BEIIECTB U YHEPTHUH. 3aKOHBI OMOIHEPTETUKH.
. Buzbl sHEprun. DK3eproHnyecKre U SHAESPrOHUYECKUE PEaAKIIIH.
. Hagayia repmognHaMuky (3aKOHBI WJTH aKCHOMBI ).
. 3axoH COXpaHCHUS SHCPTHUU IJId TCPMOAUHAMUYCCKUX IMMPOLCCCOB
. Teopema HepHcra: sHTpONUSA.

A W NN =

Tema 9. CBsi3b MEX Ay MPOLIECCAMH ACCUMUJIALIMU U JUCCUMUIISIAHN.
. Merabonusm («mpeBpaiieHie, U3MEHEHUEY ), U OOMEH BEILIECTB.
. AHabonuecKue u KaTaboIuIeCKUe PeaKIliu.
. B3aumocBsi3p Mex 1y 0OMEHOM OEJIKOB, YKHPOB H YIJIEBOIOB.
. OcHoBHBIE MeTaboINYEeCKHUEe MYyTH U X KOMIIOHEHTHI.
. ENMHCTBO MpOMCX0XKIEHUS BCEX KUBBIX CYIIECTB.

AN N AW —

. CxoxnctBa B 0OMEHE BEIIECTB Y MPOKAPUOT U SYKapHUOT.
KounrtpoJsbHnasi padora

Tema 5. Buramunsbl. Posib BUTaMUHOB B OOMEHE BEIECTB.
1 XuMmunyeckuii cocTaB OpraHu3Ma 4ej0BeKa.
2 benku. buonornveckne QyHKIIMH OCTKOB.
3 AMMHOKHCIJIOTBI, 3aMEHUMBbIE U HE3aMEHHUMBIE.
4 Ctpykrypa OeiaKoB
5 HykienHOBBIE KUCIOTHI U UX OHOJIOTHYeCKHe (DYHKIINU.

Omnpoc
Tema 1. XuMudeckasi OpraHu3aiusi, CTPOCHNE U PYHKIIUU KIETKU MPOKAPHOT U SyKapHOTOB.

1. McTopust BOSHUKHOBCHHS M PA3BUTHS, COBPEMEHHBIC TCOPETUUCCKUE M MTPAKTHUCCKHUE 32191 OMOXHMHUH.
2. MeToasl OMOXUMUU.

14



15
3.YreBoapl U BX OOMEH.
4. ®OoTOCUHTE3 U €0 POJb B IpUpoae. XuMu3M (poTocuHTe3a. CBETOBAsI 1 TEMHOBAsI CTa/IUH.
5. IloHsiTHE O XEMOCHHTE3E.
6. Kimaccudukanus yrineBonoB. Monocaxapuasl. Onurocaxapussl. [Tomucaxapusl.
7. OOMEH yTIIEBOIOB B )KHBBIX OPraHU3MaX

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunossie Bonpocsl 3auera (OIIK-2)
buoxumudeckre MeToapl OIICHKHA CKOPOCTH a3poOHOTO IyTH pecunTe3a AT
broxumuueckue MeTobI OLIEHKH CKOpoCTH KpeatuHdocdarHoro mytu pecunteza ATO
buoxummndeckue MeTobl OLIEHKH CKOPOCTH INIMKOJIMTUYECKOTO MyTH pecuHTe3a ATD
CooTHollIeHNE MEXY pa3IMuHbIMU IMyTAMHU pecuHTe3a ATD
buoxumuyeckrie U3MEHEHUs B MBILIIAX [P TPEHUPOBKAX.

Tunosble 3aganusa 1 3adera (OIIK-2)
1. OHpGILCJII/ITe noCICAOBATCIIbHOCTE AMUHOKHUCIIOT B TCTPANICTITUAC, UCITOJIB3Y CICAYIOIMNUC JaHHBIC:
a) mpu aHanu3e N-KOHIIEBOH aMUHOKUCIIOTH 1 aMUHOKHCIIOTHOTO COCTaBa rnentuaa noiaydeno: @en (JIus,
[y, TIpo);
0) rmocie THAPOIM3a TPUIICHHOM (pacIIerIsieT NENTHIHBIC CBSI3U, B 00pa30BaHUH KOTOPBIX yY4aCTBYIOT
KapOOKCHIIbHBIC TpyMIIbl JIn3 1 Apr) oOpa3yercs Tpurnentu, coaepxkamuii Juz, Oen, Ipo.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Ouetika KoMreTeHii Jeckpuntops! (ypoBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKA3aTEIH
TOCTYOKCHHSI pe3YJIBTaTa)

OIIK-2 Hwmeer BbICOKHIT ypoBeHb 3HaHMH B obnmactu Ouoxumuu. OTINIHO

«3aUTCHO» OPUEHTHUPYETCSI B  COBPEMEHHBIX  METOJUYECKHX  IOAXOAaX,

(50 - 100 6anoB) KOHIICTIIUSAX W MpoOieMax IUTOJIOTHH U OMOXUMHH. Beinenser u
MIPOCJICIKUBACT MEXKIUCLIUIUTMHAPHBIEC CBSI3HU.

OIIK-2 HNmeer HU3KMI ypoBeHb 3HaHW B oOnactu Ouoxumuu. He

«HE 3aUTCHO» OPUEHTHUPYETCSI B  COBPEMEHHBIX  METOJUYECKHX  IOAXOAaX,

(0 - 49 6ainoB) KOHIICTIUSAX © mpoOieMax nuroloruu u  Ouoxumuu. He
MPOCJICKUBACT MEXKIUCLIUILTMHAPHBIEC CBSI3HU.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J1J1s1 caMOCTOSITENBHOM pabOThI BAKHOE 3HAYCHHE UMEIOT pa3ieibl «O0beM H collepiKaHue TUCIUTLITHBD),
«YuebHO-MeTonn4YecKkoe U HHGOPMAITMOHHOE 00eCTIeueHIE TUCITUTUIMHED U «MaTepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(OPMAITMOHHBIE CIIPABOYHBIC CUCTEMBD».

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIBI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHyeMasi OCHOBHAS U IONOJTHHUTENbHAS JINTEpaTypa.

B pasgene «MarepuaabHO-TeXHUYECKOE oOOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCIUTUTAHBL.



5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJ] ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA W3AAHUS HUCIOJIb3yeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3HMIMH), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHIe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue mpeanojaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeis €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHUH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTh MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Komog B. IL., [lIsenoBa B. H. buoxumus B 2 4. Yacts 1. : YueOHUK A7 BY30B. - UCHP. U JOTT; 4-€ U3I.. -
Mocksa: FOpaiit, 2020. - 333 c. - Tekcr : smekrpommbiii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/451964

2. Komos B. I1., llIsenosa B. H. buoxumus B 2 4. Yacts 2. : Y4eOHUK IJIs BY30B. - UCIIP. U JOIT;, 4-€ U3I.. -
Mocksa: Opaiit, 2020. - 315 c. - Tekcr : smexrponnsii // DBC «IOPAUT» [caiit]. - URL:
https://urait.ru/bcode/451965

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. 'ymua A.B., Cuntoruna C.E., lllyouna A.I. buoxumus : y4e6. mocobue : B 2 4.. - Tam0OoB: [M3naT. 1om
TI'Y um. I'P. lepxkaBuna], 2016

2. lumutpues, A. JI. buoxumus : yue6Hoe nmocodue. - Bech cpok oXpaHbl aBTOPCKOTO MpaBa; buoxumusi. -
CaparoB: By3oBckoe obpazoBanue, 2018. - 111 c. - Tekct : anexrponnsiii / IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/74956.html

3. Koneman 1., Pem K.-I'. Harmsigaas 6unoxumust. - 2-e u3a.. - M.: Mup, 2004. - 469 c.

4. Komos B. I1., IlIsenosa B. H. buoxumus : Yue6uuk s akanemudeckoro 6akanaBpuara. - UCTp. U JIOTI,
4-¢ w3y.. - Mocksa: IOpaiit, 2016. - 640 c. - Tekcr : snexrponnsiit / DBC «FOPAWT» [caiit]. - URL:
https://urait.ru/bcode/396209

5. Hlneiikun, A. I, CkBopuoBa, H. H., bnannos, A. H. buoxumus. Jlabopatopuslii nmpaktukym. Yacts 1.
Metoauueckre OCHOBBI U MpaBuiia paboOThl B 1abopaTopuu OHOXMMUM : yueOHoe mocodue. - 2022-10-01;
buoxumus. JlaboparopHsiii mpakTukyM. Yacte 1. Meroguueckue OCHOBBI U IpaBuia paboTsl B abopa. -
Cankr-IlerepOypr: Yuusepcuter UTMO, UuctutyT Xomona u OuorexHonoruid, 2015. - 68 c. - Tekcr :
anektpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/65802.html

6. lneiikun, A. I, CkBopuoBa, H. H., bnannos, A. H. buoxumus. Jlabopatopuslii nmpaktukym. Hacts 2.
benku. ®epmentsl. Butamunsl : yuebHoe nmocodue. - 2022-10-01; buoxumus. JlabopaTopHbIii TPaKTUKYM.
Yacts 2. benku. ®epmentsl. Butamunsl. - Cankr-IletepOypr: Yausepcurer UTMO, 2015. - 106 c. - Tekcr
: anextpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/65803.html

7. neiikun, A. I, CkBoprosa, H. H., brannos, A. H. buoxumus. JlaboparopHsriii mpakTukym. YacTs 3.
VYreBoasl. Jlumuaer : yaebHoe mocobue. - 2022-10-01; buoxumus. JlaGoparopusrii mpaktukyM. Yacts 3.

VYrneoasl. Jlunuapl. - Cankr-IlerepOypr: Yausepcuter UTMO, 2015. - 64 c. - Tekct : anekrponHsii // [IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/65804.html

6.3 NHbIe HCTOYHUKU:
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1. buomonekyna - https://biomolecula.ru/
2. Knaccuueckas u Mosiekymsipaasi Ouonorus - http://molbiol.ru/
3. Mon6wuo.py - http://molbiol.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccnoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPpOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIbHYIO CPeNy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00ecreYnBaroIe TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

JlnmeH3noHHOE U CBOOOIHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanbubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nannbix . — URL: https://www.scopus.com

3. Web of Science: momutemarudeckas pedeparuBHO-OnOIMMorpadguueckas u HayKoMeTpudeckas 0aza
nauHbixX . — URL: https://apps.webofknowledge.com

4. TocymapcTtBenHass wHpoOpMannoHHas cucreMa «HarmoHanbpHas smekTpoHHass Ombmmoreka» . — URL:
https://rusneb.ru

5. Hayunast snexkrponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
6. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

7. Hayunas oanektpoHHas OuOnmuorexka Poccuiickoit  akamemun — ectectBo3HaHms. —  URL:
https://www.monographies.ru

8. IImaropma Nature . — URL: https://www.nature.com/siteindex

9. [Ipesunentckas 6ubmuorexa umenu b.H. Expiiuna. — URL: https://www.prlib.ru

10. Poccuiickast rocynapcTBeHHast oubnuoreka: opunuansabiid cat. — URL: https://www.rsl.ru
11. Poccwuiickas HanimoHaabHast 6ubmuoTeka: opuinmansublil cailT. — URL: http:/nlr.ru

12.  VYuuBepcurerckas OuOIMOTEKa  OHJIAWH:  AJNEKTPOHHO-OMOMMoTeyHass cucrema. —  URL:
https://biblioclub.ru

13. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru

14. ONEKTPOHHBIN KaTrajor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:

https://www.tsutmb.ru/biblio/elektronnyij-katalog/
15. KOpaiit: oOpa3oBarenbHas miaTdopMma, JIeKTpoHHO-O0ubmroTeunas cuctema. — URL: https://urait.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
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https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



