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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-2 CrnocobeH »3KCIulyaTHpoBaTh COBPEMEHHYIO ammaparypy W o0OpymoBaHWE Il BBITTOJHCHHS
HAy4YHO-MCCIIEIOBAaTEIbCKUX TMOJIEBbIX W Ja0OpaTOpHBIX OMOJIOTMYECKUX pPAadOT B COOTBETCTBHH C
HaIpaBJIeHUEM IOATOTOBKU

1.2 Tumbl 3amad mpodecCHOHATBHOW MEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:
- Hay4YHO-HCCIIE0BaTEeIbCKHIMA

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 Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOUMOM IS
npodeccroHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

[1K-2 Cnocoben JleMOHCTpHUPYET HaBBIKM PaOOTBHI C OCHOBHBIMH THUIIAMU
9KCIUTYyaTHUPOBaTh naboparopHoro  0oOOpyIOBaHUs,  HCIOIb3YeMOTO B
COBPEMEHHYIO ammnaparypy [OMOXMMHUYECKHX  HCCIIEIOBAHUAX, M MPOBEICHUS
1 000pyAOBaHHE TS KaueCTBEHHOTO M KOJIMUECTBEHHOTO aHaJIi3a OMOMOIEKYI.
BBITTOJTHEHHUS
Hay4HO-UCCIIe0BATEIbCKIX
MOJIEBBIX U 1a0OpaTOPHBIX
Ouonornueckux padoT B
COOTBETCTBHU C
HarpaslieHHEM TIOATOTOBKH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I1IK-2 CrocobeH 3KCITyaTHpoBaTh COBPEMEHHYIO ammaparypy M 0o0OpyIdOBaHHE IJis
BBINOJIHEHHST HAYYHO-MCCIIE0BATENLCKUX TOJIEBBIX W Ja0OpaTOpHBIX OMOIOTHYECKHUX
paboT B COOTBETCTBHUH C HAIIPABICHUEM MOATOTOBKU

Ne HanmenoBanwme ®opma oOyueHus
/1 JACLIVIUINH,
OuHas
OTIPEIICIISTFOTITIX
(cemecTtp)
MEKTUCITUTUTHHAPHEIE STalel T3
CBSI3U
1 |MImMyHoOnOTHA +
2 |KyneTuBupoBanue +
KIIETOK
3 |Metoauka +
MIpeToaBaHuUs
Oouoyornu
4 |MounekynsipHas +
Oouoorus




5 |Hayuno-uccnenoBaren +
bCKas pabora
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)

6 |O3HakoMuTEIBHAS +
MIPaKTHKA

7{OcHOBEI +
HAaHOOMOTEXHOJIOTUH

8 [[TpakTuka 1o +
npodo
npodeccrnoHaIbHON
JeSITETIbHOCTH

9 |[IpemmurmomMuast +
MPaKTUKA, B TOM
qucie
Hay4YHO-HCCIIe[0BaTeN
bCKas paboTta

10 [Cucremarnka BeicIux | + | +
pacTteHuit

11|YuebHbIe IKCKYPCHH B +
ononoruu

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

Hucuunnuna «buoxumus» oOTHocUTCS K 4acTH, (opMHpyeMoil ydacTHHKaMHu 00pa3oBaTeIbHBIX
oTHomeHuH, ydeOHoro muana OIl mo Hanpasnenuto noaroroku 06.03.01 - buonorusi.

JucuuminHa «bHOoXuMUs U3ydaeTcs B 2 CEMECTpE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 3 3.€.

Ounas: 3 3.e.
Bun yuebHoit paboThl (BCSEI;ZEOB)
O0mast Tpy10éMKOCTb TUCHUILIHHBI 108
KonrakTHast pabora 48
Jlexmm (Jlextmm) 16
JlaGoparopnsie (J1ab. pab.) 32
CamocrostensHas padota (CP) 60
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




Xumunueckas
OpraHu3arys,
CTPOCHHUE U
(bYHKIUH KICTKU
IPOKapuoT U

Ompoc

9YKapHOTOB.
JInmuael 1 ux Brimonuenue
0OMeH. 1a00paTOPHBIX U
Knaccudukanus MPAKTHYECKUX
JIMITHIOB. pabor.
benkoBbie Belnonnnenue
BEIIIECTRA. 1a00paTOPHBIX U
Knaccudukanus MPAKTHYECKUX
0enkoB. MeTompl pabor.
BBIICTICHUS U
oTpe/ieNeHUs
OJTHOPOIHOCTHU
OEJTKOB.
DEepMEHTHI. Brinonnenue
Xumuyeckas 71a00paTOPHBIX U
npupoaa MPAKTHYECKUX
(dhepmMeHTOB. pabor.
Butamunsl. Ponb Brinonnenne
BUTaMUHOB B 71a00paTOPHBIX U
oOMeHe BEIIeCTB. MPAKTHYECKUX
pabor.;
KonTtponbHas
pabora
Hyxnennosbie Brimonnenue
KHCJIOTBI KaK 71a00paTOpHBIX U
HOCHUTEIN MPAKTHYECKUX
TeHETUYECKON pabor.
uHpOpMaLIUH.
MeTtonb! B Brinonnenne
UCCJIEIOBAHUU 1ab0paTOPHBIX U
HYKJIEMHOBBIX MPAKTHYECKUX
KHCIIOT. pabor.
Ennncrso Brinonnenne
MIPOIIECCOB OOMEHa 71a00paTOpHBIX U
BEIIECTB U SHEPTUH. MPAKTHYECKUX
3aKoHBI pabor.
OMO’HEPTETHKH.
CBsi3b MEXKITY Brimonnenue
IpoLeccaMu 71a00paTOpHBIX U
ACCUMUIISALIAN U MPAKTHYECKUX
JIUCCUMUIIALINN. pabort.;
KontponpHas
pabora

Jlexknus.

Tema 1. XumMnueckasi opranuzanms, CcTpoeHue 1 GQyHKIHMH KJIETKH NPOKapuoT U dykapuortos. (ITK-2)




HcTopusi BOSHUKHOBEHHS M PA3BUTHSI, COBPEMEHHBIC TEOPETUUECKHUE U MTPAKTUUECKHUE 3319l OMOXHMUH.
Metonb! OnoxuMuu. YrneBoasl U uX 00MeH. DOTOCHHTE3 U ero polib B pupoae. XuMu3M (pOToCHHTE3A.
CeeroBas u TeMHOBas ctaauu. [lonsatue o xemocunTese. Kinaccudukanus yrineBogos. MoHocaxapuabl.
Omurocaxapupst. [Tonmucaxapuapl. OOMEH YITIEBOJOB B JKUBBIX OpraHU3MaXx.

JlaboparopHbie padoThbI.
HE IIPETYyCMOTPEHO
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIMM BOIIPOCAM:
1. cTopust BOSHUKHOBEHHUS M PA3BUTHSI, COBPEMEHHBIC TEOPETUUECKUE U MTPAKTUUECKHUE 32191 OMOXHMHUH.
2. MeTtoapl OMOXUMHUH.
3.YreBoapl U BX OOMEH.
4. ®OoTOCHHTE3 U €0 POJb B IpUpoae. XuMu3M (hoTocuHTe3a. CBETOBAsI 1 TEMHOBAsI CT/IUH.
5. IloHsiTHE O XEMOCHHTE3E.
6. Kimaccudukanus yrineBonoB. Monocaxapuasl. Onurocaxapussl. [Tonucaxapusl.
7. OOMEH yTIIEBOIOB B )KHBBIX OPraHU3Max.

Tema 2. Jlunuasl 1 ux oomen. Knaccnukanus munugos. (IIK-2)
Jlexknus.

Kupsl, ux cBoiicTBa, pepmMeHnTaTuBHBIN ruaponu3. JIunasel. bera-okucnenue KUpHbIX KUCIOT. KosH3um A
U ero poiib B npouecce oomMeHna. docdarupl, UX y4acTie B MOCTPOCHUU OMOJIOTHUECKUX MEMOpaH U PoJib B
IIUIIEBON IPOMBILIUIEHHOCTH. brocuHTe3 )upoB. Bocku, CTEpOUbl U paCTBOPUMBIE B KHUPAX TUTMEHTBHI.
KapoTuHou b 1 3procreposn Kak mpoBuTaMuHbl. OOMEH JIMIHUIOB U UX B3aUMOCBSI3b C 0OMEHOM YIJIEBOJIOB.

JlaboparopHbie padoThbI.
JlabopatopHoe 3anatue. Onurocaxapuabl. [lomucaxapumb.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIINM BOIIPOCAM:
1. XKupsl, ux cBOHCTBA, (PepMEHTATUBHBIN TUAPOIIH3.
2. JIunazsl. 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 M paCTBOPUMBIE B KUPAX TUTMEHTHI.

7. KapoTuHOU bl U HProcTepos Kak IpoBUTaMUHBL. OOMEH JUMHUI0B U UX B3aUMOCBSA3b C 0OMEHOM
YIJIEBO/IOB.

8. JIunokcurenasa u €e posib B MUILEBON MTPOMBIIIJIEHHOCTH.

9. [Iporopkanue xupoB. «Hucmna», onpeaesione Ka4ecTBO MPOAYKIIMH, COACPKALIEH KUPHI.

10. TOKCMYHOCTH MPOAYKTOB OKUCIICHHS KUPHBIX KUCIIOT.

Tema 3. besikoBblie BemecTBa. Kinaccupukanus 0esikoB. MeToabl BblieJIeHHsI M OTIpeieIeHUus
oaHopoaHocTH 0enkoB. (ITK-2)
Jlexknus.
AMUHOKHCIIOTHBIN cocTaB OeskoB. Poib aMUHOKHCIIOT B 0OMEHE BEIIECTB U MUIEBON TEXHOJIOTHH.
HezameHnmMble aMUHOKHUCTOTHI. [IpHHIIMIIBI CTPYKTYpHOM opranu3anuu 6enkoB. CHUibHbIE U cradble
B3aUMOJIeHCTBUS B OenKoBO Monekyie. M3oanekTpuueckas Touka. ONTHYECKHE XapaKTePUCTHUKH.
[lepBuunas cTpykTypa 6eika. Metoas! pacimmdpoBKH EPBUYHON CTPYKTYphl. BTOpruHas cTpykTypa
Oenka. XapakTepucTrka a-cnupaiu. CTpyKTypa CKIIaa4aroro ciiod. TpeTudHas ¥ yeTBepTHYHAs CTPYKTypa
6enKoBoi MOsIeKybl. CTPYKTypHBIE U (PYHKIIMOHAIbHBIE JOMEHbI. POpMHUPOBAaHUE AKTUBHOTO IIEHTPa
OEJIKOBOW MOJIEKYJIBL.

JlaboparopHbie padoThbI.



JlaboparopHoe 3ansTHe. KauecTBeHHBIE peaKiiy Ha OETKOBBIE aMHUHOKHCIIOTHI.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
[TpopaboTarh KOHCIIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:

1. AMUHOKHCIIOTHBIA cocTaB 0eJIKoB. POJIb aMHHOKUCIIOT B OOMEHE BEWMIECTB U ITUILEBOI TEXHOIOTUH.
He3ameHnMble aMUHOKHCIIOTHI.

2. [IpuHIMTIBI CTPYKTYPHOM OpPTaHU3aIiN OCIIKOB.

3. CunbHele U cnadble B3auMoJIeiicTBUA B OeIKoBOM Mosekyine. M3osnekTpudeckas Touka. OnTuyeckue
XapaKTEPUCTUKH.

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

5. Bropuunas cTpykrypa Oemnka. XapakTepucTrka a-crupanu. CTpyKTypa CKIaa4aToro CIiosl.

6. TpetnuHas 1 yeTBepTUYHAS CTPYKTYpa OEIKOBOW MOJIEKYJIBL.

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

9. [lenrtu b1, pacripocTpaHEHUE B IPUPOJIC, yIaCTHE B OOMEHE.

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

Tema 4. ®epmenTnl. Xumuueckasi npupoaa ¢pepmentos. (ITK-2)
Jlexknus.

OcCHOBHbBIE TIOJIOKEHHSI TEOPHH (hepMEHTAaTUBHOTO Karanu3a. Kunernka pepMeHTAaTUBHBIX peaklui.
[TonsaTue 06 akTUBHOM HEHTpe (hepMenTa. Yncno 060poToB GpepmenTta. Onpenenenne HayaabHON CKOPOCTH
¢depmenTatuBHON peakuuu. CrienupuIHOCTb AecTBUS GepMeHTOB. BrnusiHue Gu3ndecKknx 1 XUMHYECKUX
(bakTOpOB Ha aKTUBHOCTH (pepMeHTOB. JIaOMIBHOCTH (hepMEHTOB. AKTHBATOPHI U HHTUOUTOPBL. MeXaHU3MbI
uHTuOnpoBanus pepmMeHToB. OTHOKOMIIOHEHTHBIE U JIByXKOMIIOHEHTHBIE (hepMeHTHI. Knaccudukanusi.
depMeHTHBIE TTpenaparbl B 0noTexHonorusax. MMmoOunm3zoBanueie (hepMEHTHI.

JlaGopaTopHbie padoThbI.

JlaGoparopHoe 3ansiTHe. PU3HUKO-XUMHUYECKUE CBOHCTBA OEIIKOB.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
. OCHOBHbBIE TIOJIOKEHHS TEOPHH (PEPMEHTATUBHOTO KaTaju3a.
. Kunetuka hepmMeHTaTUBHBIX peaKITuii.
. IlonsiTe 00 aKTUBHOM LIEHTpE (pepMeHTA.
. Yucno o6opoToB pepmenTa. OnpeneneHne HadaabHOW CKOPOCTH (PEPMEHTATUBHOM PEaKITHH.
. CnerupuyHOCTD IEHCTBHS (DEPMEHTOB.
. Biiustaue ¢pusznuecknx u XUMHIECKUX (aKTOpPOB Ha aKTUBHOCTH (DEPMEHTOB.
. JJabunpHOCTBH (DEpPMEHTOB.

00 N N L LN

. AKTHBATOPBI 1 UHTUOUTOPHL. MeXxaHn3Mbl HHTUOUPOBaHMS (PEPMEHTOB.

9. OTHOKOMITOHEHTHBIE U JIBYXKOMITOHEHTHBIE pepMeHThl. Knaccuukarius.

10. ®epmeHTHBIC TTpEnapaThl B OMOTEXHOJIOTHSX.

11. UmMmMoOuIu30BaHHbIE (PEPMEHTHI.

12. ®epmeHTHBIC TTpenaparbl B OMOTEXHOJIOTHSX.

13. UmmoOunmmn3oBaHHbIe pepMeHTHI. 3HaUeHNE B OMOTEXHOIOTUIECKUX Mporeccax (pepMeHTepax).

Tema 5. Buramunbl. Posib BUTaMuHoB B 00MeHe BemecTs. (ITK-2)
Jlexknus.

Knaccudukarus. Ctpoenue u GyHKINU BaKHEHITNX KOhepMEHTOB, conepxkamux Butamud B1, B2, PP, B6,
B3, Butamun B12. )KupopacTBopuMble 1 BOIOPACTBOPUMBIE BUTAMUHBI.

JlaboparopHbie padoThbI.

JlaGoparopHoe 3aHsTHE. MeTo/bI BBIIENEHHSI, OYMCTKHA U KaYECTBEHHOTO OIPEeNeHHsI OEIKOB.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

ITpopaboTaTh KOHCHEKT JEKIHUH U IUTEpaTypy MO CIEAYIOLUIMM BOIPOCAM:

1. Knaccugukanysi BATaMUHOB.



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

3. XKupopactBopuMble 1 BOJOPACTBOPUMBIE BUTAMUHBI.

4. ABUTaMHHO3BI KaK O0JIE3HU ITUIEBOI HEIOCTATOYHOCTH.
5. I'mnepBUTaMUHO3BI.

6. broTexHosornyeckoe Mpou3BOICTBO BUTAMUHOB.

Tema 6. HykjieMHOBBIE KUCJIOTHI KAK HOCUTEIN reHeTu4eckoii ungopmanuu. (ITK-2)
Jlekumus.

HyxneunnoBble kuciotsl. A3oTucthie ocHoBaHUA. Hykieo3uasl u Hykieotuisl. Hykneosunaudocdarsl,
nykieosuarpudocdarsr. ATD u ee pons B ooMene BemectB. JJHK u PHK, o6mrast xapakrepucTuka.
KoMmnemMeHTapHOCTh a30TUCTBIX OCHOBaHUI U €€ POJib B CTPYKTYPHOM OpraHu3aluu U QyHKIHOHHUPOBaHHUE
HYKJIEMHOBBIX KUCJIOT. DYHKITMN HYyKIenHOBBIX KUCIIOT. JJHK kak HOcuTenb reHeTn4eckoil nHpOopMaIuu.
Hyxneorunnsiit kon. Penapamus JIHK. Mexanu3m HacienoBaHus TeHETHYECKOM HHPOpMAIUH (peruTiKarus
JTHK). Peanuzanus renernueckoi nHdopMaruu npu 6nocuuTese 6emkoB. TpaHCKPUTIIINS U TPAHCIISITHSI.

JlabopaTropHbie padoThbI.
JlabopatopHoe 3ansaTue. U3yuenue AeiCTBUSA U CBOMCTB (DEpPMEHTOB.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUH U TUTEPaTypy MO CIETYIOIINM BOIIPOCAM:
1. HykienHOBbIE KMCIIOTHI.
2. Azotucteie ocHoBaHUs. Hykneo3uasl u Hykieotuabl. Hykneosuaaudocdarsl, Hykieo3uarpudocdars.
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 renetuueckoil uH-popmarn. HykineoTHaHbIN KOz
7. Penapanus JTHK.

8. MexaHu3M HacieoBaHus reHeTudeckoil nHpopmarnun (pervnkanus JJHK). Peanuzanms renernueckoit
MHpOPMALIUH IPH OMOCHHTE3€ OCJIKOB.

9. TpaHCKpUILMSI U TPAHCIALUA.
10. Cunres Oemnka.

Tema 7. MeToabl B HCCJIEI0BAHMU HYKJIeHMHOBBIX KM CJIOT. (ITK-2)

Jlekumus.
CgoiictBa JIHK (Y®-cniekTp, nenaryparus, peHarypamus, ruopuan3anus). Myrtanun. MonekyspHbie
oonesnn. ['enetnyeckas nawxenepus. Pekomounantasie [IHK u reneTndeckn moguduimpoBaHHbIC
MIPOJYKTHI.

JlabopaTopHbie padoThI.
JlabopatopHoe 3anaTue. KauecTBeHHBIC peakIMK HA JTUTTHIBL.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIINM BOIIPOCAM:
1. Cpoiicta JIHK (Y®-cniektp, neHaTypanus, peHaTyparus, THOpUI3ays).
2. Myraruu.
3. MonekynspHbie 00Ne3HU.
4. T'enetnueckas nwxenepus. PekomounanTasie [IHK u renetnyeckn Mo-audunnpoBaHHbIC POITYKTHI.
5. I'enernueckas uHxeHepus. Co3iaHue TPACre€HHbBIX OpraHM3MOB. MeTobl IEpeHOCa T€HETUYECKOI
uHpOpMaLIUH.
6. KoHTpomb 32 Kau€CTBOM MUIIEBBIX IPOIYKTOB.
7. Metoas! TP B ananmu3ze JTHK.
8. [Iporpamma «I'€eHOMOM UeIOBEKaY.
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Tema 8. EAuHCcTBO npoueccoB 00MeHa BelleCTB U JHePrum. 3akoHbl OMo3HepreTtuxku. (IK-2)
Jlexknus.

Buapl sHepruu. Dx3eproHndyeckue 1 dSHaepronndeckue peakiuu. Hauana repMonnHaMuku (3aKOHBI UITH
AKCHOMBI).

JlaboparopHbie padoThbI.
JlaboparopHoe 3ansTre. KauecTBeHHbIE peaklIMi Ha BUTAMUHBI.
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIINM BOIIPOCAM:
1. Bunpl aHeprun. JK3eproHU4ECKUE U SHAEPIrOHUYECKUE PEAKIIUH.
2. Hayana repMonnHaMHKH (3aKOHBI WU aKCHOMBI).
3. 3aK0H COXpaHEHMs SHEPTUHU AJI TEPMOJINHAMUYECKUX ITPOLIECCOB
4. Teopema HepHcTa: sHTponus.

Tema 9. CBsi3b Mexkay npoueccamMu accuMuasinuu u guccumuisinuu. (IK-2)
Jlekumus.

MeTtabonu3m («mpeBpalieHne, U3MEHEHUE ), UM OOMEH BellecTB. AHAOOIMYEeCKUE U KaTaboInIeCcKre
peakiyn. B3anMocBsi3bp M1y 0OMEHOM OEJIKOB, JKUPOB H YTIICBOIOB.

JlaGopaTopHbie padoThbI.

JlaboparopHoe 3ansTre. KauecTBeHHbIE peaKIMK HA HYKJIEHHOBBIC KHCIIOTHI.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

[TpopaboTarh KOHCTIEKT JEKIIUH U TUTEPATYPY O CICTYIOIINM BOIIPOCAM:

1. MeTtabonu3m («IpeBpalieHne, i3MEHEHNE» ), WU OOMEH BEIIECTB.

2. AHabonM4YecKue 1 KaTabOIMUeCKUe PEaKIInu.

3. B3auMocBs3b Mex Iy 0OMEHOM OETKOB, )KUPOB U YTJICBOIOB.

4. OCHOBHBIE META0OIMYECKUE IyTH U UX KOMIIOHEHTHI.

5. EIMHCTBO MPOUCXOXKICHUS BCEX KUBBIX CYLIECTB.

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

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp
* MOCeNIaeMocThb — 5 6amioB
*  TEKyIIUHA KOHTPOJIbL — 75 0aioB
* KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIid

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpos | Oamios

/ cpe3sl




XuMungeckas Omnpoc 5 VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
OpraHu3alys, (poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
CTPOEHUE U Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:
¢dbyHKIIH - IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;
KIIETKH - IOJTHOTA W TITyOMHA OTBETA;
MPOKapUOT U - CO3HATEIBHOCTh OTBETA;
9yKapHOTOB. - JIOTHKa U3JI0KEHUSI MaTepuaa;
- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;
- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB MPH OTBETE;
- HCTIONBb30BaHKE JOTOJIHUTEIHHOTO MaTepraa;
- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJlaHueE.
4-5 0alIoB — CTYOGHT YMEET CONOCTaBUTh MOJIYYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAHHEM COBpPEMEHHOU
TEPMUHOJIOTHH.
2-3 Ganna - CTyAeHT yMeeT MPUMEHSTh MOIyYEeHHYIO MIPU MTOJTOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIIPOCOB,  BECTH JUCKYCCHIO C HCIIOJIb30BaHHEM COBPEMEHHOU
TEPMUHOJIOTHH.
1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyXxaaeMyto npodiaemy
Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.
Jlunmuaer v ux | Beimonae 10 CryneHTsl MpopabaTBIBAIOT yKa3aHHBIE TEMBI W BBITOJHSIOT
0OMeEH. HUE nabopaTopHbIe PabOTHI, pe3yIbTaThl OPOPMIISIOTCS B BUIE OTYCTOB,
Kiaccudukanus |maboparop OTICHKA 110 0ajutaM pamxupyeTcs ot 1 1o 5.
JIUIHJIOB. HBIX U
IIPaKTU4eC
KHX
pador.
benkoBbie Brinmonne 10 CtyneHTBl NpopadaThIBAlOT yKa3aHHbIE TEMbl M BBIMOJHSIOT
BEIIIECTBA. HUe nabopaTtopHble padOTHI, PE3yAbTaThl OQOPMIIIOTCS B BHAE OTYETOB,
Knaccugukanus |nadoparop OLIeHKa 10 OaytaM pamxupyercs ot 1 10 5.
OCJIKOB. HBIX U
Mertozpt MpaKkTuiec
BBIJICJICHUS U KHX
OTIpE/ICTICHHUSI paboT.
OJHOPOJHOCTH
OCJIKOB.
DepMEHTBHI. Brinmonne 10 CtyneHTHl mpopadaThIBAIOT 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

pador.
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Buramunsl. Brimonae 5 CryneHThl mpopabaThiBalOT yKa3aHHBIE TEMBI U BBHITIOJHSIIOT
Ponp HUE nmabopaTopHbIe pa0OThI, Pe3yabTaThl O(QOPMIISIIOTCS B BUIC OTYETOB,
BUTaMUHOB B |J1aboparop OIICHKA 10 OayuiaM pamxupyercs ot 1 10 5.
oOMeHe HBIX U
BEIIECTB. MPaKTHYIEC
KHX
paboT.
KonTpoa 10 Ha nmceMeHHyI0 KOHTponbHYI0 paboTy orBomutcs 90 MuHYT (Bce
bHasI 3aHATHE). Tema paboThI cBsI3aHa C MPEIBITYIIIUMHI TEMaMH 3aHATHIH.
pabdora(k 8-10 GammoB — CTYAEHT BBIMTOTHII paboTy 6e3 OMNOOK W HEJOYETOB,
OHTPOJIBH JOITyCTHII HEe O0JIee OTHOTO Helo4YeTa.
blii cpe3) 6-7 6amI0B — CTYAEHT BBIOJIHII PaboTy MOTHOCTHIO, HO JOMYCTHII B
Hel He 0ojiee OMHOU HErpyOoi OMMOKH W OHOTO HEMOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.
4-5 Gamma — CTyOEHT MPaBWJIBHO BBITOJHWI HE MEHEE ITOJIOBHUHBI
paboTHI WM TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WIH HE Ooliee
OITHOM TPyOO# M OxHOM HETpyOO¥ OMMOKM W OIMHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETPyOBIX OIMWOOK, WM OXHOW HETpyOoit
OIMOKN M TPEX HEIOYETOB, WIH MPH OTCYTCTBHH OIIHNOOK, HO TpPH
HaJMYUHU YETHIPEX-TISITH HEAOYETOB.
2-3 Oamna — CTyOEHT NPaBUILHO BEHITIOJHUAI MEHEE IIOJIOBUHBI
paboTHI, TOMYCTHII HECKOJIBKO HEIOYETOB.
1 Gamnm — CTyaeHT MpaBWIBHO BBIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEIOUETOB MIIA OoJiee 3 rpyOBIX ONMTHOOK.
Hyxnennossie | Beimonne 10 CryneHTsl mpopabaTBIBAIOT yKa3aHHBIE TEMBI W BBITOJHSIOT
KHCIIOTHI KaK HUE nmaboparopHbie pabOTHI, pe3yiabTaThl OQOPMIISIIOTCS B BHIE OTYETOB,
HOCHTEIH maboparop OTICHKA 110 0ajutaM pamxupyeTcs or 1 1o 5.
FEHETHUYECKOM HBIX U
nHpOpMaIH. |mpakTHYeC
KHX
pabor.

Mertons! B Brinmonne 10 CtyneHTBl mpopadaThIBAIOT yKa3aHHbIE TEMBI H  BBIMOJIHSIOT
UCCIICZIOBAaHUHU HUE nabopaTopHbIe pa0OThI, pe3yabTaThl O(OPMIISIOTCS B BUIC OTYETOB,
HYKJICMHOBBIX |J1aboparop OIICHKA 10 OayuiaM pamxupyercs ot 1 70 5.

KHCJIOT. HBIX U
MPaKTHYIEC
KHX
pador.
EnuncTBO Brimonae 10 CryneHTsl mpopabaTBIBAIOT yKa3aHHBIE TEMBI W BBITOJHSIOT
MIPOIIECCOB HUE nmabopaTopHbIe PabOTHI, pe3ybTaThl OPOPMIISIOTCS B BUIE OTYCTOB,
obMeHa maboparop OTICHKA 110 0ajutaM pamxupyeTcs or 1 1o 5.
BEIIECTB U HBIX U
SHEPTHH. MpaKTHYEC
3aKoHBI KHUX
OMODHEPIeTHKHU. | PalboT.
Cesi3p Mexy | Bemomnne 5 CryneHThl mpopabaThiBalOT yKa3aHHBIE TEMBI U BBHITIOJHSIOT
mporeccaMu HUE nmabopaTropHbIe pa0OThI, Pe3yabTaThl O(OPMIISIFOTCS B BUIC OTYETOB,
ACCUMIJISIIUY U | T1abopatop OIICHKA 10 0ayiaM pamxupyercs ot 1 70 5.
TUCCUMUJISIIIUM. | HBIX U
MPaKTHYIEC
KHX

pador.
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Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe

bHasI 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOIyCTUII He 00JIee OHOTO Hel0ueTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B

Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX IpyObIX OIMOOK, Wi He Ooiee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, 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 BBIMOJIHWI 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 MIKale U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog 100-0ayutbHONM  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPAIUIHOHHYIO
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

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 poib 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.

7. KapoTuHOU bl U HProcTepos Kak IpOBUTaMUHBL. OOMEH JUMHUI0B U UX B3aUMOCBSA3b C 0OMEHOM
YIJIEBO/IOB.

8. JIunokcurenasa u €e posib B MUILEBON MTPOMBIIIJIEHHOCTH.
9. IIporopkanue xupoB. «Hucmna», onpeaesione Ka4eCTBO MPOAYKIIMH, COACPKALIEH KUPHI.
10. TOKCMYHOCTH MPOAYKTOB OKUCIICHHS KUPHBIX KUCIIOT.

Tema 3. benkossie BemecTBa. Kinaccudukamnus 6emkoB. MeTonbl BBIACICHUS U ONIPEACTICHUs OTHOPOIHOCTH
OEJIKOB.

1. AMUHOKHCIIOTHBIA cocTaB 0eJIKoB. POJIb aMHHOKUCIIOT B OOMEHE BEWMIECTB U ITUILEBOI TEXHOJIIOTUH.
He3ameHnMble aMUHOKHCIIOTHI.

2. [IpuHIMTIBI CTPYKTYPHOM OpPTaHU3aIiN OCIIKOB.

3. CunbHble U cnabble B3auMoJIeiicTBUA B 6eIKOBOU Mosekyine. M3osnexkTpudeckas Touka. OnTuyeckue
XapaKTEPUCTUKH.




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

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

6. TpernuHas 1 yeTBepTUYHASL CTPYKTYpa OEIKOBOW MOJIEKYJIBL.

7. CtpykTypHbIe U QYHKITMOHATBHBIE TOMEHBI. DOpPMUPOBAHUE aKTUBHOTO IIEHTPaA OCITKOBOW MOJIEKYJIBI.
8. IlyTH MOBBIIIEHUS MUIIEBON [IEGHHOCTH PACTUTEIBHBIX OEITIKOB.

9. [lenrtu b1, pacripocTpaHEHUE B IPUPOJIC, yIaCTHE B OOMEHE.

10. [lenarypauus 6e1KoB. 3HaYCHUE JCHATYpAIlH OCITKOB B IHILEBON TEXHOIOTHH.

Tema 4. ®epmeHTHl. XUMHUECKask IpUpPosa PepMEHTOB.
. OCHOBHBIE TIOJIOKEHHSI TEOPUH (PEPMEHTATUBHOTO KaTaju3a.
. Kunetuka epMeHTaTUBHBIX pEaKIIHid.
. [TonsiTne 06 akTUBHOM HIEHTpE PepMeHTa.
. Hucno o6oporoB pepmenta. OrnpeaesieHne HayalbHOM CKOPOCTH (epMEHTATHBHOM pEaKIu.
. CnermupuyHOCTh ACHCTBUSA (PEPMEHTOB.
. BnusiHue ¢pu3ndeckux 1 XuMU4ecKuX (pakTOpoOB Ha aKTUBHOCTH (DEPMEHTOB.
. JJaOMIIbHOCTH (PEPMEHTOB.

0 I N W bW

. AKTHBATOPBI M UHTUOUTOPBL. MeXaHN3Mbl HHTHOMPOBAaHUS ()EPMEHTOB.

9. OTHOKOMITOHEHTHBIE M IByXKOMITOHEHTHBIE pepMeHThl. Knaccuduxarusi.

10. ®epmeHTHBIE MTpenapaTshl B ONOTEXHOIOTHSIX.

11. UmmoOunr3oBaHHbIe (DEPMEHTHI.

12. ®epMmeHTHBIE ITpenapaTshl B ONOTEXHOIOTHIX.

13. UmMmMoOunm3oBaHHbIe PEepPMEHTHI. 3HAYECHUE B OMOTEXHOJIOTHUECKUX Mporeccax (hepMeHTepax).

Tema 5. Buramunsl. Posie BUTaMUHOB B 0OMEHE BEIIECTB.
1. Knaccugukaiusi BATaMUHOB.

2. Ctpoenne u pyHKIMHM BaKHEHIIMX KOPEPMEHTOB, conepxkammmx Butamud B1, B2, PP, B6, B3, Buramun
B12.

3. XKupopactBoprmbIe U BOIOPACTBOPUMbBIC BUTAMUHBI.

4. ABUTaMHHO3BI KaK O0JIC3HU MUIIEBON HEJOCTATOYHOCTH.
5. I'unepBUTaMUHO3BI.

6. buorexHonoruyeckoe Mporu3BOJICTBO BUTAMHHOB.

Tema 6. HykienHoBbIE KMCTIOTHI KAaK HOCUTENN TeHETHYECKON HH(OpMAIIHH.
. HykiienHOBbIE KUCIIOTBHI.
. Azotucteie ocHoBanus. Hykneo3uasl u Hykineotuabsl. Hykieosunaudocedarsl, Hykiaeo3uarpudochars.
. AT® u ee posib B 0OOMEHE BEIIECTB.
. AHK u PHK, obmiast xapakTepucTuka.

Dn B W N =

. KoMIyieMeHTapHOCTh a30TUCTBIX OCHOBAHUM U €€ POJIb B CTPYKTYPHON OpraHu3aluu 1
(GYHKIIMOHUPOBAaHUE HYKJIEHHOBBIX KUCIIOT.

6. ®ynkunn HykienHoBbIX KucioT. JIHK kak HocuTens renetnyeckoit nH-popmanuu. HykimeoTuaHbIN KOJI.
7. Penmapauus JJHK.

8. Mexanu3m HacienoBaHus reHeTuaeckoi napopmanmu (perukanus JJTHK). Peanuzanms reneTnyeckoit
nHpopmaruu mpu OMOCUHTE3e OEITKOB.

9. Tpanckpunuus U TPaHCIALUS.
10. CunTes Oenka.

Tema 7. Metonbl B UCCIEN0BAHUY HYKIIEHHOBBIX KUCIIOT.
1. CroiictBa JIHK (Y®-cniekTp, AeHaTypamus, peHaTypalus, THOpUIA3arms).
2. Myrtanuu.



3. MonekynspHbie 00e3HU.

4. T'enetnueckas nxenepus. PekomounanTasie [IHK u renetnyeckn Mo-audunnpoBaHHbIC POITYKTHI.
5. I'enernueckas uHxeHepus. Co3iaHue TPaCre€HHbBIX OpraHM3MOB. MeTo/bl IEpEHOCA TEHETUYECKOI
uHpOpMaLIUH.

6. KoHTpoOmb 32 Kaue€CTBOM MUIIEBBIX IPOIYKTOB.

7. Metoas! II11P B anamu3ze JITHK.

8. Ilporpamma «I'eHOMOM YestOBEKaY.

Tema 8. EquHCTBO Mpo1ieccoB 0OMEHa BEIIECTB M SHEPTUU. 3aKOHBI OMOIHEPTETUKH.
. Bunpl sHepruu. DK3eproHuueckie U SHASProHNUeCcKre peakinu.
. Hauana TepmoguHaMuKky (3aKOHBI UJIH AKCUOMBI ).
. 3aKOH COXpaHEHHsI SHEPTUHU AJI1 TEPMOIMHAMUYECKUX MTPOLIECCOB

W N =

. Teopema HepHcra: 3HTpONMS.

Tema 9. CBsi3b MeXKy MPOIECCAMU ACCUMIISLIMKI U TUCCUMUIIALINH.
. MeTtabonu3m («mpeBpaiieHne, N3MEeHEHHUEY ), I OOMEH BEIIECTB.
. Anabonnueckre U KaTaboIMYeCcKue PeaKiuu.
. B3auMocBs3bp Mex 1y 0OMEeHOM OEJTKOB, )KUPOB M YTIICBOIOB.
. OcHoBHBIE MeTabOIMYECKHE TyTH U X KOMIIOHEHTHI.
. EnMHCTBO NMpoNCX0X/IeHUs BCEX KUBBIX CYIIECTB.

AN N kW~

. CxoncTBa B 0OMEHE BEIIECTB y MPOKAPUOT U 3YKAPHUOT.
Kontponbnas padora

Tema 5. Buramunsl. Pois BUTAMHHOB B OOMEHE BEIIECTB.
1 XuMHueckuii COCTaB OpraHru3Ma 4eJIoBeKa.
2 benxu. buonornueckue GpyHKINU OCIKOB.
3 AMHHOKUCIIOTHI, 3aMEHUMEIC M He3aMEHHUMEIE.
4 CrpykTypa O6€1KOB
5 HyxkiienHOBBIE KUCTIOTHI U X OMOJIOTHYECKUE (DYHKITHH.

Omnpoc

Tema 1. XuMudeckasi opranu3aiusi, CTpO€HrEe U QYHKIHUU KIETKH IPOKAPHOT U 3yKapHOTOB.

1. Mcropusi BOSHUKHOBEHHS U Pa3BUTHUS, COBPEMEHHBIE TEOPETHUECKUE U MTPAKTUYECCKHUE 3a]1a4l OMOXUMUH.

2. MeTtoapsl OMOXUMHUH.

3.VreBonasl 1 ©X OOMEH.

4. ®OoTOCHHTE3 U €0 POJb B IpUpoae. XuMu3M (hoTocuHTe3a. CBETOBAsI 1 TEMHOBAsI CTA/IHH.
5. IloHsATHE O XEMOCHHTE3E.

6. Kimaccudukanus yrineonoB. Monocaxapuasl. Onurocaxapussl. [lonucaxapusl.

7. OOMEH yTIIEeBO/IOB B )KHBBIX OPTaHU3MaX

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-2)
buoxumudeckre MeToapl OIICHKHA CKOPOCTH a3poOHOTO IyTH pecunTe3a AT
broxumuueckue MeTobI OLIEHKH CKOpOCTH KpeatuHdocdarHoro mytu pecunteza ATO
buoxumudeckue MeTobl OLIEHKH CKOPOCTH INIMKOJIMTUYECKOTO MyTH pecuHTe3a ATD
CooTHollIeHNE MEXY pa3IMdHbIMU IMyTIMU pecuHTe3a ATD
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buoxumudeckue n3MeHeHUS B MbIHIax Mpru TPCHUPOBKAx.

Tunosble 3axanus s 3a4era (IIK-2)
1. Onpenenure Mocaea0BaTeILHOCTh AMUHOKHCIIOT B TETPATICTITHIC, UCTIONB3YS CIICYIONINE JaHHBIC:

a) npu aHanu3e N-KOHIIEBON aMUHOKUCIOTHI U aMUHOKUCIOTHOTO COCTaBa rnenrtujaa noaydeno: @en (JIus,

['ny, IIpo);

0) mocJe ruIposIn3a TPUIICHHOM (pacUIeTIsieT NeNTUIHbBIE CBA3H, B 00pa30BaHUN KOTOPBIX YYaCTBYIOT
KapOokcuibHbIe rpynmnbl JIuz u Apr) obpasyetcs Tpunentu, conepxamuii JInz, den, Ipo.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)

«3a4TCHO»
(50 - 100 6anzoB)

[1K-2

CryneHT AeMOHCTpHpyeT 0a30BO€ MOHMMAHHUE MPHUHIIMIIOB PabOThHI
OCHOBHBIX  THIOB  JlabopaTopHOTO  0OOpymoBaHus.  MoXkeT
MOATOTOBUTh  OOOpymoBaHWE K paboTe TOoJ  PyKOBOACTBOM
npernoaaBaTes. Moxet MPOBECTH KauyeCTBEHHBIN 5810
KOJTMYECTBEHHBI  aHaiu3  OMOMOJIEKYl C  KCIIOJIb30BAHHUEM
00OpyaOBaHUs, HO MOXKET JOMyCKaTh HE3HAYUTEIbHBIC OIIUOKU.
CrocobeH  MHTepHpeTUpoBaTh  pe3yiabTaTbl  C  MOMOUIBIO
npenoaasarens.  CoOiromaeT  OCHOBHBIE — MpaBUia  TEXHHUKH
0€30IMacHOCTH.

«HE 3aYTCHOY»
(0 - 49 6anon)

[K-2

CTyneHT HEeMOHCTPUPYET HEeJOCTAaTOYHOE IOHUMAHWE IPHUHIMUIIOB
paboThl OCHOBHBIX THIIOB JabopaTopHOro obopynoBanus. He moxer
CaMOCTOSITENIFHO TOATOTOBUTH 00OpyIOBaHME K palore u/win
O6e3omacHO  ero  ucmonb3oBatk. He  cmocoben  mposecTu
KAauUeCTBCHHBII MM KOJIMYECTBEHHBIH aHanu3 Ouomomnekyn 0e3
MIOCTOSIHHOM MOMOINM Ipernoaasatesisi. He MoXeT MHTepIpeTupoBarh
Pe3yJIbTATHI.

5. Metoanueckue yKkazaHus JJisl 00y4al0UUXCsl IO OCBOCHHMIO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Mpuctynass K W3y4YCHUIO AMCUMILUIMHBI, B TEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
conepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus yIeOHOU JUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUE€HUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWE AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI HU3ydaeMOM
JTUCIUILTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJICMUYECKHUX Yacax.

B pasmene «YdeOHo-merTomuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY — yKazaHa
pEKOMEH1yeMasi OCHOBHASI U JIOTIOJIHUTEIIbHAS JTUTEPATYpa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIHUIUIMHBL, TMPOTPaMMHOE OOecrieueHue,
npodeccuoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS

JUCHUITIINHBI.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUIESCKOTO MaTepraia He0OX0IUMO:

- IPOCMOTPETH elle pa3 mpe3eHTtanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JICKUMOHHOM 3aHATHUM MAaTepUall M JONOJHUTH €ro ¢ YYE€TOM PEKOMEHJIOBAHHOW JOMOJHUTEIBHON

JIUTEPaTypsl;
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- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

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

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

6.2 JlononHUTENBHAS IUTEpPATYpA:

1. I'ynun A.B., Cuntoruna C.E., lllyouna A.I. buoxumus : yue6. mocobue : B 2 .. - Tam60B: [M3aar. nom
TT'Y um. I'P. JlepxaBuna], 2016

2. Tumutpues, A. J1. buoxumus : yue6Hoe nmocobue. - Bech cpok oXpaHbl aBTOPCKOTO MpaBa; buoxumus. -
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 usf.. - M.: Mup, 2004. - 469 c.

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

5. llneiikun, A. I, Ckoprioa, H. H., bnannos, A. H. buoxumus. JlaboparopHsiii npaktukym. Yacts 1.
MeToauyeckre OCHOBBI U TpaBuiia paboThl B taboparopur OuoxumuM : yueOHoe mocobue. - 2022-10-01;
buoxumus. JlaboparopHsiii npaktukyMm. Yacte 1. MeToaudeckue OCHOBHI W TpaBujia paboThl B jabopa. -
Cankr-IletepOypr: Yausepcuter UTMO, MuctutyT Xomoma m OmorexHomoruid, 2015. - 68 c. - Tekcer :
anekTpoHHbii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/65802.html

6. lneiikun, A. I, CkBopuoBa, H. H., bnannos, A. H. buoxumus. Jlabopatopuslii nmpaktukym. Hactp 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. Jlunuae! : yuebHoe nocodue. - 2022-10-01; buoxumus. Jlaboparopusiii npaktukym. Yacts 3.
VYreoasl. Jlunuapl. - Cankr-IlerepOypr: Yausepcuter UTMO, 2015. - 64 c. - Tekct : anekrponHsii // [PR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/65804.html

6.3 VlHble HICTOUHUKHU:

1. buomonexyna - https://biomolecula.ru/

2. Knaccuueckast u MosekysipHasi ouonorus - http://molbiol.ru/
3. Mon6wuo.py - http://molbiol.ru/
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7. MaTepuaJbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpmaptasiii 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 [Ipodeccuonanbusiii moc 2007

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

3. Web of Science: monmuremarnueckas pedeparuBHO-OnOIMOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. TocynapcTBeHHass wHpoOpManmoHHasi cucteMa «HanuoHanbHas snmekrpoHHas Oubmmorteka» . — URL:
https://rusneb.ru

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

7. Hayunas osnektpoHHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanuia. —  URL:
https://www.monographies.ru

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

9. lIpesunentckas 6udbmuorexa umenu b.H. Expriuna. — URL: https://www.prlib.ru

10. Poccuiickast rocynapcTBeHHast oubnuoreka: opunuansabiid cat. — URL: https://www.rsl.ru
11. Poccwuiickas HanimoHaabHas OubmuoTeka: opuinmansubliil cailT. — URL: http:/nlr.ru

12.  VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  AJIEKTPOHHO-OmMOnMMoTeuHas cucrema. — URL:
https://biblioclub.ru

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

14. DNIEeKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

15. KOpaiit: oO6pa3oBarenbHas miaTdopMma, JIeKTpoHHO-O0ubmroTeunas cuctema. — URL: https://urait.ru

yIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4YeHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpesle YHUBEPCUTETA.



