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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
KOPPEKIIUU COCTOSIHUS KUBBIX 00HEKTOB U MOHUTOPUHTA CPEIbl UX OOUTaHUS

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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2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

HuctunnHa «buoOXUMHS) OTHOCUTCS K o0s3aTenbHOM dacth ydeOHoro tutana OIl mo HampaBieHHio

noarorosku 06.03.01 - buonorus.

Jucuunnuna «buoxumus» uzydaercst B 2 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ouynas: 5 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)

OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 180
KonTaktHas pabora 48
Jlexnuu (Jlekiun) 16
Jlaboparopnsie (J1a6. pab.) 16
[Tpakruueckue (Ilpakt. pad.) 16
CamocrostensHas padota (CP) 96
DK3aMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnou DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
OO0 |0 ]|O
2 ceMecTp

1 Xumuueckas Ormpoc
OpraHH3aIs,

CTPOCHUE H ) ) ~ 110
(bYHKIUH KIICTKU

MPOKAPUOT U

9YKapuOTOB.

2 JInmuael 1 ux Brimonuenue
0OMeH. > 1212110 J1a00paTOPHBIX U
Knaccudukanus MPAKTHYECKUX
JIUITHIOB. pabor.

3 benkoBbie Brinonuenue
BEIIIECTRA. 1a00paTOPHBIX U
Knaccudukanus MPAKTHYECKHUX
0enkoB. MeTompl > 1212 |10 pabor.
BBIICTICHUS U
oTpe/ieNeHUs
OJHOPOIHOCTHU
OEJKOB.

4 DepMEHTHI. Brinonuenue
Xumuyeckas > 1212110 1a60paTOPHBIX U
npupoaa MPAKTHYECKUX
(hepmMeHTOB. pabor.




5 Buramunsl. Poib Brinmonxnenue
BUTAMUHOB B 1abopaTOPHBIX U
oOMEeHe BEILEeCTB. MIPAKTUYECKUX

2 12 (2|10
pabor.;
KonrtponbpHas
pabora

6 Hykneunosbie Brinonuenue
KHCIIOTBI KaK 1ab0paTOPHBIX U
HOCHUTEIH 2 121210 MPaKTUYECKUX
TCHETHYECKOM pabor.
nHpopmaruu.

7 MeTtoxan! B Brimonuenue
UCCIIEIOBAaHUU 1o a1 71a60paTOPHBIX U
HYKJIEMHOBBIX MPAKTHYECKHUX
KHCJIOT. pabor.

8 EnnuctBo Brimonuenue
MPOIIECCOB OOMEHa J1a00paTOPHBIX U
BEIIECTB M 3Hepruu. | 2 | 2 [ 2 | 12 MPaKTUYECKUX
3aKoHBI pabor.
OMO’HEPTEeTHKHU.

9 CBs13b MEKIY Brimonuenue
mporeccaMu a00paTOPHBIX U
aCCUMWISALIUU U o la MPAKTHYECKHUX
JTUCCUMUJISTINN. pabor.;

KonTponbHas
pabora

Tema 1. XumMuveckasi opraHu3anms, CTpoeHue U (PYHKIMHU KJIeTKH NPOKAPUOT U IYKAPHUOTOB.
(OIIK-2)
Jlexknus.

HcTopusi BOBHUKHOBEHUSI U PAa3BUTHS, COBPEMEHHBIC TEOPETUICCKUE U MPAKTUYECKUE 3a/1a9d OMOXUMHUH.
MeTtonbl OMOXUMUU. YTIIEBOABI M MX 00MeH. DOTOCHHTE3 U €ro poJib B MpUpoae. XuMu3M (pOTOCHHTE3A.
CeeroBas u TemMHOBasi ctaauu. [loHsTHE 0 XemocuHTe3e. Knaccudukarus yrieBomoB. MoHOcCaxapuabl.
Omurocaxapupst. [Tonmucaxapuael. OOMEH YITIEBOJOB B JKUBBIX OpraHU3MaXx.

IIpakTH4eckoe 3aHATHE.
HE IIPETYyCMOTPEHO
JlaboparopHbie padoThbI.
HE IIPETYCMOTPEHO
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIMM BOIIPOCAM:
1. McTopusi BOSHUKHOBEHHUS M PA3BUTHSI, COBPEMEHHBIC TEOPETHUECKUE U MTPAKTUUECKHUE 32191 OMOXHMHUH.
2. MeToapsl OMOXUMUH.
3.¥YreBoapl M BX OOMEH.
4. ®OoTOCUHTE3 U €ro POJb B IpUpoae. XuMu3M (hoTocuHTe3a. CBETOBAsI 1 TEMHOBAsI CTA/IUH.
5. IloHsiTHE O XEMOCHHTE3E.
6. Kimaccudukanus yrineBonoB. Monocaxapuasl. Onurocaxapussl. [Tomucaxapusl.
7. OOMEH yTIIEBOIOB B )KHBBIX OPraHU3Max.

Tema 2. Jlunuabl u ux oomeH. Knaccnpukanus aunugos. (OIIK-2)
Jlexknus.



Kupsl, ux cBoiicTBa, pepMeHTaTHUBHBIN Tuaponu3. JIunasel. bera-okucinenue KUpHbIX KUCIOT. KosHzum A
U ero poiib B npouecce oomMeHna. docdarupl, UX y4acTHe B TOCTPOCHUU OMOJIOTHYECKUX MEMOpaH U PoJib B
MUIIEBON MPOMBINIIEHHOCTU. brocunTes upoB. Bocku, creponibl U pacTBOPUMBIE B KUPAX IMUTMEHTHI.
KapoTuHou b 1 3procreposn Kak mpoBuTaMuHbl. OOMEH JIMIHUIOB U UX B3aUMOCBSI3b C 0OMEHOM YIJIEBOJIOB.

IIpakTH4Yeckoe 3aHATHE.
[IpakTuyeckoe 3aHATHE.
1 JIunuael u ux oOMEH.
2 Knaccudukamus JIAMHIOB.
3 Pemenue 3anay.
JlaGopaTopHbie padoThbI.
JlaGoparopHoe 3ansTue. Onurocaxapusl. [lonucaxapusl.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
[TpopaboTaTh KOHCHEKT JEKIHHA U JTUTepaTypy Mo CIEAYIOUIM BOIPOCAM:
1. XKupsl, ux cBoicTBa, (hepMEHTATUBHBIN THIPOIIU3.
2. JIunasel. bera-okucieHne )KMPHBIX KUCIIOT.
3. Kosn3um A u ero poib B mporecce oOMeHa.

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

5. buocuntes Kupos.
6. Bocku, ctepon/ibl 1 paCTBOPUMBIE B KHpPaAX MUTMEHTHI.

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

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

Tema 3. besikoBblie BemecTBa. Kinaccupukanus 0esikoB. MeToabl BblieJIeHHsI M OTIpeieIeHUus
oaHopoaHocTH OeskoB. (OIIK-2)

Jlekumus.
AMWHOKHCIOTHBIA cocTaB OeyikoB. PoJIb aMHUHOKHCIOT B OOMEHE BEIIECTB W IIHINEBONH TEXHOIOIHH.
He3ameHnumMple aMHUHOKHUCIOTHI. [IpUHIUIIBI CTPYKTYpHOM opraHu3amuu OenkoB. CHIIbHBIE W clla0ble
B3aUMOJICUCTBUSI B OenkoBoi MoJekyne. M3oanekrpudeckas Todyka. ONTHYECKHE XapaKTEPUCTHUKH.
[lepBuunas ctpykrypa Oenka. Metoapl pacmipoBKH TMEPBHUYHON CTPYKTYpbl. BTopuuHas cTpykTypa
Oenka. Xapakrepuctuka a-cnupanu. CTpyKTypa CKJIag4aroro ciosi. TpeTudHas U 4yeTBEepTUYHAs CTPYKTypa
OenkoBoit Moiekyabl. CTpyKTypHbIEe U (PyHKUHMOHAJIbHBIE JOMEHBbl. DOpMUPOBAHME AKTUBHOTO IIEHTpa
OEJIKOBOM MOJICKYJIBI.

IIpakTnyeckoe 3ansATHE.
IIpakTHueckoe 3aHsTHE.
1 BenxoBrle BemiecTna.
2 Poib OEJIKOBBIX BEIICCTB B SBICHUAX KU3HHU.
3 Knaccudukanus 6eiIKoB.
4 MeTonpl BBIICICHUS U OTPEACTICHUS OMHOPOIHOCTH OEJIKOB.
5 Penrenue 3amau.
JlaboparopHbie padoThbI.
JlabopatopHoe 3anaTre. KauecTBeHHBIC peakiinKi Ha OEITKOBbIE aMUHOKHCIIOTHI.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[TpopaGoTarh KOHCIIEKT JIEKIMA U TUTEPATYPY 1O CIASAYIOIIUM BOIIPOCAM:

1. AMHHOKHUCIIOTHBIA cocTaB OeIKoB. Pojlb aMHUHOKHUCIOT B OOMeEHE BC€IICCTB U HHHleBOﬁ TCXHOJIOTI'NH.
He3amennmble aMUHOKHUCITIOTRI.

2. [TpuHIUIBI CTPYKTYPHOM OpraHu3anuy OeIKoB.



3. CunbHble U cnadble B3auMoJIeiicTBUA B 6eIKoBOU Mosekyine. M3osnekTpudeckas Touka. OnTuyeckue
XapaKTEPUCTUKH.

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

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

6. TpernuHas 1 yeTBepTUYHASL CTPYKTYpa OEIKOBOW MOJIEKYJIBL.

7. CtpykTypHbIe U QYHKITMOHATBHBIE TOMEHBI. DOpMUPOBAHUE aKTUBHOTO IIEHTPA OCITKOBON MOJIEKYJIBI.
8. IlyTH MOBBIIIEHUS MUIIEBON [IEGHHOCTH PACTUTEIBHBIX OEIIKOB.

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

10. [lenarypanus 6e1KoB. 3HaYCHUE JCHATYpAlH OCITKOB B IHILEBON TEXHOIOTHH.

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

OcCHOBHBIE TIOJIOKEHHSI TEOPHHM (hepMEeHTaTUBHOTO Karanu3a. KuHeTuka (epMEeHTAaTHBHBIX peaklui.
[TonsaTue 06 akTBHOM LieHTpe pepMmenTa. Yncno o60poToB hepmenTa. OmnpeneneHne HayalbHON CKOPOCTH
¢bepmentaruBHOi peakiun. CrnenuduyHOCTs AeiicTBUS (epMeHTOB. BiusHue GpU3nueckux U XUMHUYECKUX
(bakTOpOB Ha aKTUBHOCTH (hepMeHTOB. JIaOMIBHOCTH (hepMEHTOB. AKTUBATOPHI U HHTUOUTOPBL. MeXaHU3MbI
uHTuOupoBanust (epMeHTOB. OIHOKOMIIOHEHTHBIE W JBYXKOMIIOHEHTHbIE (epMeHThl. Kiaccudukanms.
depMeHTHBIE Tpenaparbl B 0noTexHonorusax. MMmoOunm3zoBanueie (hepMeHTHI.

IIpakTn4yeckoe 3ansATHE.
IIpakTHueckoe 3aHsTHE.
1 depmeHTHI.
2 Xumuueckasi mpuposa GepMeHTOB.
3 XapakTepucTHKa KIacCcoOB, OTAEIbHBIE MPEICTABUTEIH KIIACCOB.
4 Pemienue 3aaay.
JlaGopaTopHbie padoThbI.
JlaGoparopHoe 3ansiTHe. PU3UKO-XUMHUYECKUE CBOHCTBA OEIIKOB.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
. OCHOBHbBIE TIOJIOKEHHS TEOPHH (PEPMEHTATUBHOTO KaTaju3a.
. KuneTtuka hepmMeHTaTUBHBIX peaKITuii.
. IlonsiTe 00 aKTUBHOM LIEHTpE (pepMeHTA.
. YUucno o6opotoB pepmenTta. OnpeneneHrne HadaabHOW CKOPOCTH (PEPMEHTATUBHOM PEaKITHH.
. CnermupuuHOCTh AEHCTBHS (DEPMEHTOB.
. Biiusiane ¢pusznuecknx u XUMHIECKUX (PaKTOpOB Ha aKTUBHOCTH (DEPMEHTOB.
. JJabunpHOCTH (DEpPMEHTOB.

00 3 N L LN

. AKTHBATOPHI 1 HHTUOUTOPHI. MeXxaHn3Mbl HHTUOUPOBaHMS (PEPMEHTOB.

9. OTHOKOMITOHEHTHBIE U JIBYXKOMITOHEHTHBIE (pepMeHThl. Kinaccudukarus.

10. ®epmeHTHBIC TTpEnapaThl B OMOTEXHOJIOTHSX.

11. UmMmMoOuIu30BaHHbIE (PEPMEHTHI.

12. ®epmeHTHBIC TTpenaparbl B OMOTEXHOJIOTHSX.

13. UmmoOunmm3oBaHHbIe pepMeHTHI. 3HaUeHNE B OMOTEXHOIOTUYECKUX Mporieccax (pepMeHTepax).

Tema 5. Buramunbl. Posib BuTaMuHOB B 00MeHe BemecTB. (OIIK-2)
Jlexknus.

Knaccudukarus. Ctpoenue u GyHKINU BaKHEHITNX KOepMEHTOB, conepxkamux Butamud B1, B2, PP, B6,
B3, Butamun B12. )KupopacTBopuMmblie 1 BOIOPAaCTBOPUMBIE BUTAMUHBI.

IIpakTH4eckoe 3aHATHE.
[IpakTuyeckoe 3aHATHE.
1 BuramuHbI.
2 Ponp BUTaMHHOB B OOMEHE BEIIECTB.
3 Pemenue 3amau.



JlaboparopHbie padoThbI.

JlaGoparopHoe 3aHsTHE. MeTo/bl BBIENEHHSI, OYMCTKHA U KaYECTBEHHOTO OIPEeNIeHHsI OEIKOB.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

ITpopaboTaTh KOHCIEKT JEKIHUH U IUTEpATypy MO CIEAYIOLUIMM BOIPOCAM:

1. Knaccugukaiusi BATaMUHOB.

2. Ctpoenne u pyHKIMHM BaKHEHIIMX KOPEPMEHTOB, conepxkammx 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. Hyky1enHOBBIE€ KHCJIOTHI KaK HOCUTE/IM reHeTu4eckoil mugopmanun. (OIK-2)
Jlexknus.

HyxiienHoBble KHUCIOTBI. A30THCThIE OCHOBaHMA. Hykieosuasl u Hykneotuasl. Hykneozummudocdarsi,
nykieosunrpudocgparsl. AT® u ee pons B odmene Bemects. JJHK m PHK, obmas xapakrepucTHka.
KomrmuieMeHTapHOCTh a30TUCTBIX OCHOBAaHUH M €€ POJIb B CTPYKTYPHOM OpraHu3aiuy U pyHKIIHOHUPOBAHUE
HYKJIEMHOBBIX KUCJIOT. DyHKIMK HyKJIenHOBBIX KucnoT. JIHK kak HocuTens reHeTHueckoi MHPOpPMAIUH.
Hyxneoruanstii kon. Penapanus JIHK. Mexanusm HacieoBaHus rTeHETHYECKOW HH(DOPMAIIUH (pETUTHKAIIHS
JTHK). Peanuzanus renetndeckort mHGOpMAIUK MPU OUOCHHTE3e OeTKOB. TPAaHCKPUIIIHS U TPAHCIISIIUS.

IIpakTnyeckoe 3ansATHE.
IIpakTHueckoe 3aHsTHE.
1 HykyienHOBBIE KHUCITIOTHI KaK HOCUTENIM TEHETHYECKOM HH(POpMAITHH.
2 Pemienue 3agay.
JlaGopaTopHbie padoThbI.
JlaGoparopHoe 3ansitue. M3yueHne AeicTBUS U CBOMCTB ()EPMEHTOB.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
[TpopaboTaTh KOHCHEKT JEKIHHA U JTUTepaTypy Mo CIETYIOLUIM BOIIPOCAM:
1. HyknenHOBBIE KUCTOTHI.
2. Azotuctsie ocHoBanus. Hykineo3uas! u Hykineotuasl. Hykneosunaudocdarsl, Hykiaeo3uaTpudochars.
3. AT® u ee posb B 0OMEHE BEIECTB.
4. THK u PHK, o6mas xapakrepucTHKa.

5. KoMIieMeHTapHOCTh a30TUCTBIX OCHOBAHMI M €€ POJIb B CTPYKTYPHOM OpPraHU3aIUuU U
(YHKIIMOHUPOBAaHUE HYKJIEHHOBBIX KUCIIOT.

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

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

9. Tpanckpunuus U TPaHCIALUS.
10. CunTes Oenka.

Tema 7. MeToabl B HCCJI€I0BAHMH HYKJIeMHOBBIX KUCJIOT. (OIIK-2)
Jlexknus.
CroiictBa JIHK (Y®-cnektp, neHarypauus, peHarypauus, ruOpunusamus). Myrtamuu. MonekynspHble
Oone3nu. lenernueckas wumxeHepus. PexomOunantueie JIHK wu renermuecku wmomuduuupoBaHHbIE
IIPOAYKTHI.
IIpakTnyeckoe 3ansATHE.
IIpakTHueckoe 3aHsTHE.
1 Metonp! B MCCIIEIOBaHNT HYKJIEHHOBBIX KHCIIOT.
2 Pemenue 3azau.



JlaboparopHbie padoThbI.
JlabopatopHoe 3anaTue. KauecTBeHHBIC peakIMK HA JTUTTHIBI.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUI U TUTEPaTypy MO CIETYIOIIMM BOIIPOCAM:
1. Cpoiicta IHK (Y®-cniextp, neHarypauus, peHaTyparus, THOpUI3aiys).
2. Myraruu.
3. MonekynspHbie 00Ne3HU.
4. T'enetnueckas nwxenepus. PekomounanTasie [IHK u renetnyeckn Mo-audunupoBaHHbIC POTYKTHI.
5. I'enernueckas uHxeHepus. Co3laHue TPACT€HHbBIX OpraHU3MOB. MeTobl IEpEHOCA T€HETUYECKOI
nH(pOopMaIuu.
6. KoHTpomb 33 Kau€CTBOM MUILIEBBIX IPOIYKTOB.
7. Metoas! TP B ananmu3ze JTHK.
8. [Iporpamma «I'eHOMOM UeIOBEKaAY.

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

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

IIpakTnyeckoe 3aHsATHE.
IIpakTHueckoe 3aHsTHE.
1 ExuHCcTBO Ipo1ieccoB 0OMeHa BEIIECTB U SHEPTHH.
2 3axkoHbI OMOIHEPTEeTUKY.
3 Pemrenwue 3amau.
JlaboparopHbie padoThbI.
JlaboparopHoe 3ansTre. KauecTBeHHbIE peakllMi Ha BUTAMUHBI.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
[IpopaboTaTh KOHCTIEKT JEKIUH U TUTEPaTypy MO CIETYIOIINMM BOIIPOCAM:
1. Bunpl aHepruu. JK3eproHU4eCKUE U SHIAEPTrOHUYECKUE PEAKIIUH.
2. Hawana repmMonHaMHKH (3aKOHBI WU aKCHOMBI).
3. 3aK0H COXpaHEHMs SHEPTUHU AJI TEPMOJMHAMUYECKUX ITPOLIECCOB
4. Teopema Hepucra: sHTpOmUS.

Tema 9. CBsi3b MexKIy NMpoueccamu acCCUMMUIAUMU 1 Juccumuisiunu. (OIIK-2)
Jlekumus.

Metabonu3m («IpeBpaiieHne, W3MEHEHHUE»), WM OOMEH BeliecTB. AHa0OIWYECKHE M KaTaOoIMYecKue
peaxin. B3anMocBsi3bp M1y 0OMEHOM OEJIKOB, JKUPOB H YTIICBOIOB.

IIpakTnyeckoe 3ansATHE.
IIpakTHueckoe 3aHsTHE.
1 Cas3b Mex1y MpolieccaMi ACCUMUIISIIIUN U TUCCUMIIALINU.
2 Pemienue 3agau.
JlaGopaTopHbie padoThbI.
JlaboparopHoe 3ansTrHe. KauecTBeHHBIE peaKIMK Ha HYKJICHHOBBIC KHCIIOTHI.
3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
[TpopaboTaTh KOHCHEKT JEKIHHA U IUTepaTypy Mo CIETYIOLUIMM BOIPOCAM:
1. MeTtabonu3m («IpeBpalieHne, i3MEHEHNE» ), WU OOMEH BEIIECTB.
2. AHabonM4YecKue 1 KaTaOOINUeCKUe PEaKInu.
3. B3auMocBs3bp Mex Ty 0OMEHOM OEJTKOB, )KUPOB U YTIICBOIOB.
4. OCHOBHBIE META0OIMYECKUE ITyTH U UX KOMIIOHEHTHI.
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5. EAMHCTBO MPOUCXOXKIEHUS BCEX )KUBBIX CYLIECTB.

6. CxoncTBa B 0OMEHE BEIIECTB Y IPOKAPHUOT U SYKAPHUOT.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

[IOCENIAEMOCTh — 5 0aJIOB

TEKYIHI KOHTPOJIb — 45 6amioB

2 cemectp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacnipenenenre 6aJiioB 1O 3aaHHSIM:

TC
MbI

HasBanue TeMbl
/ BuJT yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU

XuMudeckast
OpraHU3aIus,
CTPOCHHUE U
(dhyHKIIH
KJIETKHU
MPOKAPHOT H
JyKapHOTOB.

Ormpoc

VYeTHBIE OMpoc MOKET NPUMEHATHCS B Pa3inyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP>KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCTh HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCIHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

-  PalMOHAIBHOCTh HCIONB30BaHUS BpPEMEHH,
3aJlaHueE.

4-5 0alIoB — CTYOEHT YMEET CONOCTaBUTh MOJIYYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMYy, YMETh UYETKO
(opMynHpOBaTh CBOM BOIPOCHI M OTBEUaTb Ha 3a/JaBacMblc EMy
BOIPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAHHEM COBpPEMEHHOU
TEPMHUHOJIOTHU.

2-3 Ganna - CTyAeHT yMEeT MPUMEHSTH MOIyYEeHHYIO MIPU [TOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIIPOCOB,  BECTH JHUCKYCCHIO C HCIOJIb30BaHHEM COBPEMEHHOU
TEPMHUHOJIOTHU.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOIPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

OTBCACHHOI'O Ha

JInnunael U ux
oOMeH.
Kiraccudukanus
JIMIINJIOB.

Brinonue
HUE
maboparop
HBIX U
MpaKTHYEC
KHX
pabor.

CTyneHTHl MpopadaThIBAIOT YKAa3aHHBIE TEMBl M BBIMOJIHSIOT
nabopaTopHbIe PabOTHI, pe3yIbTaThl OPOPMIISIOTCS B BUIE OTYCTOB,
OTICHKA TI0 0ajutaM pamxupyeTcs ot 1 1o 5.
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pabor.

BenkoBeie Brimonne 5 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.
DepMEeHTHI. Brimonne 5 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.
Buramunel. | Beinosnne 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 5 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.

Merons! B Beimonne 5 CryneHThl IpopabaThIBAlOT yKa3aHHbIE TEMbI M BBINOJHSIOT
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 5 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
bHaf 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 OlHOM HETrpyOOW OMMOKH M OHOTO HEIo4yeTa, WM He
OoJiee IBYX HEIOYETOB.
4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX omMOOK, WK He Oomnee
OJTHOU TpyOOif U OTHOW HErpyOOi OIMIMOKKM W OJHOTO HEIOUYeTa, U
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 nocetun Bce 100% 3aHsaTHil.
11. IIpemMuansHbIe OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:
- 3a TIIPOEKT, BBHINOJHEHHbIM 1O 3aka3dy paloromarens H
peann30BaHHEIN Ha mpakTuke — 20 6aUIoB;
- IOCTOSIHHAsl aKTMBHOCTb BO BpeMs NpakTHYeCKUX 3aHATud — 10
0aJIIoB;
- MOJIHOCTBIO MOATOTOBJIEHHAsI K IyOIMKAallMM CTaThs 110 TEMAaTUKE B
paMKax JUCIUIUIHHEBI — 10 6aios;
- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJIE MO TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;
- ydacTH€ B BBICTaBKE 10 TEMAaTHUKE M3y4aeMOH IUCHMIUIMHBEI — 20
0aJIIoB;
- myOnuKanMsg CTaTbd 110 TEMaTHKE H3yyaeMoil IUCLUIUIMHBL B
COOpPHHMKE CTyACHUECKMX paboT / MaTepuajigax BCEPOCCHICKOM
koH(pepeHiuy / xypHaie u3 nepeuns BAK — 10/ 15/ 20.
12. OTBeT Ha ’3K3aMeHe 30 10-17 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIGHKY «XOPOLIOY,
25-30 6amynoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
13. |MHnuBuIyaTbHBIC 3aIaHUs, 65 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bl
MOXKHO HaOparhb
JIOTIOJTHUTEJIbHBIE OaslIbl
14. Hroro 3a cemectp 100
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HtoroBas omeHka 1o »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPagUIIMOHHOMN
yerplpexOaipHol  mmikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOW  OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTETHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BeinosiHeHue J1a60paTOPHBIX U NPAKTHYECKUX PaldoT.

Tema 2. Jlunuas! 1 ux oomeH. Knaccudukarus munumos.
1. X)Kupsbl, ux cBoicTBa, (hepMEHTATUBHBIN THIPOITU3.
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/ibl 1 paCTBOPUMBIE B KHPaX 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», onpeAesone Ka4eCTBO MPOAYKIIUHU, COACPKAIIEH KUPBHI.
10. TokcHYHOCTH POAYKTOB OKUCIEHUS )KUPHBIX KUCIIOT.

Tema 3. benkoBsie BemecTBa. Kinaccudukamnus 6emkoB. MeTombl BBIACICHUS U ONIPEAeTICHUs OTHOPOIHOCTH
OEJIKOB.

1. AMHHOKHUCIIOTHBIA cocTaB OeIKoB. Pojlb aMMHOKHUCIOT B OOMeEHE BC€IICCTB U HHH.IGBOﬁ TCXHOJIOI'NH.
He3amennmble aMUHOKHUCIIOTRI.

2. [TpuHIUIBI CTPYKTYPHOM OpraHu3anuu OeIKoB.

3. CunibHBIC U c1abble B3aUMOJICHCTBHS B OEITKOBOM Mojekyie. M3oanekTpudeckas Touka. OnTudeckue
XapaKTEePUCTUKH.

4. TlepBuuHast cTpykTypa O6enka. Metonbl pacmii@poBKH EPBUIHON CTPYKTYPHI.

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

6. TpeTnuHas ¥ YETBEPTHUYHAS CTPYKTypa OCIKOBON MOJICKYIIBI.

7. CTpyKTypHBIe U (QYHKIIMOHATIBHBIC JOMEHBI. DOPMUPOBAHUE AKTHBHOTO IIEHTPa OETKOBON MOJICKYITHI.
8. [1yTu MOBBIIEHUS MTUIIEBON IIEHHOCTH PACTUTEIBHBIX OCIKOB.

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

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

Tema 4. ®epmenTtsl. Xumudeckas mpupoja GepMeHTOB.
1. OcHOBHBIE TIOJIOKEHHS TEOPHH (DEPMEHTATUBHOTO KaTaju3a.
2. Kunernka epMEeHTATUBHBIX PEAKITUN.
3. IlonsiTre 00 aKTUBHOM LIEHTpE (pepMeHTa.
4. Yucno oboportoB dhepmenTa. OnpeneneHne HaualbHON CKOPOCTH (hePMEHTATUBHOMN PEaKITUU.
5. CnenduyHOCTh NEHCTBHS (DEPMEHTOB.
6. Biusinne ¢pu3nueckux ¥ XUMHUECKUX (PaKTOPOB Ha aKTHBHOCTH (DEPMEHTOB.
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7. JJabunpHOCTH (PEPMEHTOB.
8. AKTHBaTOPHl U UHTHOUTOPHI. MeXaHU3Mbl HHTUOUPOBAaHMS (PEPMEHTOB.
9. OTHOKOMITOHEHTHBIE U JIBYXKOMITOHEHTHBIE (pepMeHThl. Knaccuukarius.
10. ®epmeHTHBIC TTpenapaThl B OMOTEXHOJIOTHSX.
11. UmMmMoOuIu30BaHHbIE (DEPMEHTHI.
12. ®epmeHTHBIC TTpenapaTbl B OMOTEXHOJIOTHSX.
13. UmmoOunm3oBaHHbIe pepMeHTHI. 3HaYeHNE B OMOTEXHOIOTUYECKUX Mporieccax (pepMeHTepax).

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

2. Crpoenue 1 (QyHKINH BaKHEHIINX KOhepMEHTOB, coaepxkamux sutamun B1, B2, PP, B6, B3, Butamun
B12.

3. XKupopactBopuMble 1 BOJOPACTBOPUMbIE BUTAMUHBI.

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

6. broTexHosornyeckoe Mpou3BOICTBO BUTAMUHOB.

Tema 6. HykjienHOBBIE KUCIIOTHI KAaK HOCUTETU TeHETUUECKON nH(MOpMAIIiy.
. HyknenHoBbIe KUCIOTBL.
. Azoructeie ocHoBaHMs. Hykneo3uasl u Hykiaeotuasl. Hykineosunmudocdarsl, Hykiaeo3uaTpudocharsl.
. AT® u ee poib B 0OMEHE BEILIECTB.
. JHK u PHK, obmas xapakTepucTuka.

W B~ W N =

. KoMIieMeHTapHOCTB a30TUCTBIX OCHOBAHUI U €€ POJIb B CTPYKTYPHOM OpraHu3anuu u
(YHKIMOHNPOBAaHHE HYKJIEHHOBBIX KUCIIOT.

6. ®ynkun HykienHoBbIX kucnot. JIHK kak Hocurens renetuueckoil nH-popmary. HykineoTHaHbINA KOA.
7. Penapanus JTHK.

8. MexaHu3M HacienoBaHus reHeTudeckoil nHpopmarnun (pervmkanus JJHK). Peanuzanus renernueckoit
uHpOpPMAaLUH IPH OHOCHHTE3€ OCIIKOB.

9. TpaHCKpUNLMSI U TPAHCIIALUS.
10. Cunres Oemnka.

Tema 7. MeTopl B UCCIEA0BAHUN HYKJIEUHOBBIX KUCIIOT.
1. Cpoiicta JIHK (Y®-cniextp, neHaTypanus, peHaTyparus, THOpUI3arys).
2. Myraiuu.
3. MonekynspHbie 00e3HU.
4. T'enetnueckas nxenepus. PekomounanTasie [IHK u renetnyeckn Mo-audunnpoBaHHbIC POITYKTHI.
5. I'enernueckas uHxeHepus. Co3iaHue TPaCre€HHbIX OpraHM3MOB. MeTozbl IEpEHOCA T€HETUYECKOI
uHpOpMaLIUH.
6. KoHTpomb 33 KaueCTBOM MUIIEBBIX IPOILYKTOB.
7. Metoas! TP B ananmuze JTHK.
8. [Iporpamma «I'€eHOMOM UeIOBEKaY.

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

B W N~

. Teopema Hepncra: sHTpONHS.

Tema 9. CBsi3b MeXKy MPOIECCAMU ACCUMIISLIMKI U TUCCUMUIIALINH.



1. MerabonusMm («mpeBpalieHie, I3MEHEHUEY ), NI OOMEH BEILIECTB.
2. Anabonudeckre U KaTaboJINYeCKUe PEeaKInu.

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

4. OcHOBHBIE META0OIMYECKHE TyTH U UX KOMIIOHEHTHI.

5. EAMHCTBO MPOUCXOXKIEHUS BCEX )KUBBIX CYLIECTB.

6. CxoncTBa B 0OMEHE BEIIECTB Y IPOKAPHUOT U SYKAPHUOT.

KounrtpoJsbHnasi padora

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

Omnpoc

Tema 1. XuMudeckasi OpraHu3aiusi, CTpOCHNE U PYHKIUU KIETKU MPOKAPHOT U SyKapHOTOB.
1. cTopust BOSHUKHOBEHUS U Pa3BUTHUS, COBPEMEHHbIE TEOPETUUECKHUE U MTPAKTHUECKHUE 3a1a41 OMOXUMHUH.
2. MeToapl OMOXUMUH.
3.VY1ieBoas! 1 X 0OMEH.
4. ®OTOCUHTE3 U €T0 POJIb B Mpupoae. XumusMm ¢porocuHTe3a. CBETOBast U TEMHOBASI CTAHH.
5. IlonsATHE O XEMOCHHTE3E.
6. Knaccugukanms yrneBogoB. Monocaxapuasl. Onurocaxapuzsl. [lonmucaxapums.
7. OOMEH yTJIeBOJIOB B KUBBIX OpPTaHU3Max

4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B OpMe dK3aMeHa

Tunossie Bonpocsl 3xk3amena (OIIK-2)
1 buoxuMu4eckue METOAbI OLIEHKH CKOPOCTH a3poOHOTro myTH pecunte3a AT
2 BuoxuMuueckue METOIbI OIIEHKH CKOPOCTH KpeatruHpocdarHoro mytu pecunre3a ATD
3 buoxumudecknue METOABI OLIEHKH CKOPOCTH INIMKOJIUTHUYECKOrO IyTH pecuHTe3a ATD
4 CoOTHOIIIEHUE MEKTY Pa3IMYHBIMU MMyTAMU pecunteza ATD
5 buoxumundeckne U3MEHEHHS B MBILIIAX IPU TPEHUPOBKAX.

TunoBble 3axanus Ajs 3xk3amena (OIIK-2)
1. Onpenenure nocaea0BaTEIbHOCTS AMUHOKHCIIOT B TETPAIICIITHIE, UCIIOJIB3YS CIEAYIOIINE JaHHBIE:
a) npu aHanu3e N-KOHIIEBON aMUHOKUCIOTHI U aMUHOKUCIOTHOTO COCTaBa rnenrtujaa nomydeno: Oen (JIus,
[y, ITpo);
0) mocJe ruIposn3a TPUIICHHOM (PacUIeTIsieT NeNTUIHbBIE CBA3H, B 00pa30BaHUN KOTOPBIX YYaCTBYIOT
KapOokcuibHbIe rpynmnbl JIuz u Apr) obpasyetcs Tpunentua, conepsxamuii JInz, den, Ipo.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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Onerka T T— Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
JOCTHKEHHS Pe3yabrara)
OIlIK-2 Nmeer BbICOKMI ypOBEHb 3HAHWUW B 001acTH Onoxumuu. OTIUIHO
COTIMYHO» OPHUCHTHPYETCS B  COBPEMEHHBIX  METOJUYECKUX  IOJXO0JaX,
(85 - 100 6anoB) KOHIICTIIUAX W MpoOIeMax IUTOJIOTHH W OWOXUMHH. Bhimenser u
MPOCIIEKUBAET MEKIMCIUIUTHHAPHBIE CBSI3H.




OIIK-2 Nmeer 3Hanmst B oOmacth OMOXMMHH, H  TPOCIECIKHUBACT

«XOPOLIO» MEXJIUCUUIUTMHAPHBIE CB3U. OpHUEHTHpPYETCS B COBPEMEHHBIX

(70 - 84 6amoB) METOAMYECKUX TOAXOAAaX, KOHIEHIHIX U MpoOieMaX IUTOJIOTHH U
OHMOXHMMUH.

OIIK-2 HNmeer ©0a30BbIi  ypoBEeHb 3HaHUM B o00MacTd OHMOXMMUH.

«YIOBIETBOPUTEIHHOY

(50 - 69 GaoB) OpueHTHpyeTCST B COBPEMEHHBIX METOAMYECKMX  IOAXO0JaX,

KOHICIIIUAX U npoGHeMax OUTOJIOTUH 1 OMOXUMMH.

OIlIK-2 He wumeer 3Hammii B oOnactm Owoxwmum. He opueHTHpyercs B
COBPEMECHHBIX METOIMYECKUX MOAX0aX, KOHIEMIUAX U MpodIeMax
IIUTOJIOT MU ¥ OMOXMMHUH.

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOM paboThl 00yUYaromUXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comaepskaHue, oObem, a
TaKKe MOPSAIOK U3YUYEHHsI U MTPEToAaBaHus yueOHOM JUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKoe U HH(popMaIlMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «OO0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE oOOECIeYeHne IUCLUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaia HeoOX0AUMO:

- IPOCMOTPETH eIlle pa3 mpe3eHTtauio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
TUTEPATYPBL;

- IPYU CAMOCTOATEILHOM U3YYEHHH TE€OPETUYECKON TEMBI CAENaTh KOHCIEKT, UCIOb3Ysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIO MCIIOIb30BaTh MaTepHalibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
MCTOYHUKOB M JIUTEPATYPhI IO TEMATHKE JCKIIHA.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.




KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

18



19
1. Komog B. IL., llIsenoBa B. H. buoxumus B 2 4. Yacts 1. : YueOHUK AT BY30B. - UCHP. U JOIL; 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 IJI 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. lepkaBuna], 2016

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

4. Komos B. I1., IlIsenosa B. H. buoxumus : Yue6uuk [l akanemudeckoro 6akanaBpuara. - UCTp. U JIOTI,
4-¢ w31.. - Mocksa: IOpaiit, 2016. - 640 c. - Tekcr : snexrponnsiii / DBC «FOPAWT» [caiit]. - URL:
https://urait.ru/bcode/396209

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

6. Ulneiikun, 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. Jlunuae! : yuebHoe nocodue. - 2022-10-01; buoxumus. Jlaboparopusliii npaktukym. 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 VlHble HICTOUHUKMU:

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

2. Knaccuueckast 1 MosekysipHast ouonorus - http://molbiol.ru/
3. Mon6wuo.py - http://molbiol.ru/

7. MaTepuajibHO-TeXHHYecKoe ofecrneyeHne TUCHMILIUHBI, MPOrpaMMHoe odecredeHmne,
npogeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJbTALMM, TEKYLIETr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jl1ig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:
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Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepannonnas 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

[Tpodeccuonansubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snektponHo-6ubnmoreunas cuctema. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

3. Web of Science: momutematudeckas pedeparuBHO-OnOIMorpadguueckas u HayKoMeTpudeckas 0aza
nauubixX . — URL: https://apps.weboftknowledge.com

4. TocymapctBenHas wHpoOpMannoHHas cucreMa «HarmoHanbpHas snekTpoHHass Ombmmoreka» . — 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 oanektpoHHas OuOnuorexka Poccuiickoit akamemuu — ectecTtBo3HaHms. —  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. Poccuiickas rocynapctBenHas oubnuoreka. — URL: https://www.rsl.ru

11. Poccwmiickas HanmoHansHas 6uomuoreka. — URL: http://nlr.ru

12.  VYuuBepcurerckas OuOIMOTEKa  OHJIAWH:  ANEKTPOHHO-OMOMMoTeyHast cucrema. —  URL:
https://biblioclub.ru

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

14. ONEKTPOHHBIN KaTajaor @DyHIaMEeHTaJIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

15. KOpaiit: snexTpoHHo-0mbaunoTeuHas cuctema. — URL: https://urait.ru

yIeKTpPOHHAs HH(OPMALIMOHHO-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 Cpelle YHUBEPCUTETA.



