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4

1. Heaun, 3a1a4u 1 IVIaHUPYeMble pe3yJibTaThbl 00y4eHHUs 10 JUCUUIINHE

Kypc «buoxumusi» MPEICTABIISIET coOoit CHelUaIbHBIN
€CTECTBEHHOHAYUYHBbI Kypc njisi OakanaBpoB, OOY4YaIOMIMXCA IO HaMpPaBICHUIO
MOATOTOBKHU «BHOTEXHOIOTHS.

[{enssMu OCBOEHUSI TUCHUTUIUHBI « BUOXUMUSD) SBIISIOTCS:

- (opMHUpOBaHHME Yy CTYJICHTOB HAy4YHbIX TMpPEJCTaBICHUN O creuuduke
MOJIEKYJIIPHOTO, HAJMOJIEKYJISIPHOTO W CYOKJIETOYHOTO YPOBHEH OpraHu3aiuu
OMOJIOTUYECKUX CUCTEM, SIBJISTFOIIIMXCSI EHTPATLHBIM AIIEMEHTOM
OMOTEXHOJIOTHYECKUX MTPOU3BOICTB,;

- JlaTb CTyJAeHTaM (yHJAaMEHTaJbHbIC 3HAHHUS O CTPOCHUM U CBOMCTBAX
XUMUYECKUX COCAVMHEHUN, BXOJAIIMX B COCTaB >KUBOM MaTepuu, HUX B3aWMHBIX
MPEBpAILCHUSIX, O 3HAYCHUH OHMOXMMHUYECKMX TIPOLIECCOB C HMX Yy4YacTHEM s
NOHUMAaHUSl (PU3UKO-XUMUYECKUX OCHOB JKU3HEACATEIBHOCTHU, MOJEKYJISIPHBIX
MEXaHU3MOB HACJIEICTBEHHOCTH;

- chopMupoBaTh IOHMMAaHUE EJUHCTBA META0OJMYECKUX IIPOLIECCOB B
OpraHu3Me€ M UX PEryJsilUd Ha MOJICKYJSIPHOM, KJIETOYHOM M OpPraHU3MEHHOM
YPOBHSIX, AaTh OIBIT 3KCIEPUMEHTAIBHOTO U3yUeHU OMOXUMHUYECKHUX MPOIIECCOB;

- IOATOTOBKA CTYyACHTA K JIEATEILHOCTH B COOTBETCTBUU C KBATU(PUKAIIMOHHON
XapaKTePUCTUKOH MO HAIIPaBIICHUIO.

OOyuenue mo auciuiuimHe «buoxumus» HampaBieHo Ha (HOpMUPOBaHHE
y 00y4arommxcs CASAYIOMUX KOMITETEHITUH]:

Ko n HammMeHoBaHMe KOMIeTeHIN Nuankaropsl 10CTHKEHHUSA
KOMIIETeHIIUH

OIIK-1. Cnocoben u3yudath, aHanuzuposath, | MOIIK-1.1. 3HaeT 3aKOHBI ¥ 3aKOHOMEPHOCTH
UCIIOJIb30BaTh OHMOJIOTUYECKHE OOBEKThl U | MATEMaTUYECKUX, (PU3MUECKUX, XUMHUUYECKHX
IpOIIECChl, OCHOBBIBASACh Ha 3aKOHAX M | M OMOJOrMYECKHX HayK U MX B3aUMOCBS3U

3aKOHOMEPHOCTSIX matemaruueckux, | MOIIK-1.2. Cnocoben usyyarb u
(bu3nUecKuX, XUMUYECKUX U OMOJIOTMUYECKUX | aHAIM3UPOBATh OMOJOTHYECKUE OOBEKTHI U
HayK M UX B3aHMOCBS3SIX MIPOLIECCHI

HMOIIK -1.3. Binageer HaBbIKaMu
WCIOJIb30BaHUs B TPO(HEeCCHOHATTLHOM
TEATEILHOCTH OMOJIOTHYECKUX OOBEKTOB U

ITPOLIECCOB
OIIK-7. CiocobeH mpoBOANTH NOIIK-7.1. 3naer 6a30Bble MaTEMAaTHYECKHE,
AKCIIEPUMEHTAIIbHBIE UCCIICIOBAHUS U dbuznveckue, GU3NKO-XUMHIECKUE,
WCIIBITaHUs 10 33JJaHHON METOUKE, XUMHYECKHE, OMOJIOTHIECKHE,
HaOJII0/IEHUs U U3MepeHusi, 00padaThIBaTh U MHUKpPOOHUOJIOTHYECKHUE METOIBI,
MHTEPIPETUPOBATH SKCIEPUMEHTAIIbHbBIE MIpUMEHsIeMbIe B OMOTEXHOJIOTUU
JIAaHHBIE, IPUMEHSISI MaTEMaTUIECKHE, HOIIK-7.2. BnageeT 0CHOBHBIMU METOIaMH
buznueckue, PU3NKO-XUMUYECKHE, SKCIEPUMEHTAIIbHBIX UCCIIEJOBAaHUHN U

HUCIBITAHUN B OMOTEXHOJIIOTHH




XHMHYECKHE, OMOJIOTMYECKHE,
MHUKPOOHOIOTMYECKHE METOIbI

HOIIK-7.3. I'oToB 110 3a1aHHOM METOJUKE
TIPOBOJIUTH IKCIIEPUMEHTAIbHBIC
WCCIICIOBAHMS U UCTIBITAHUSI, HAOIOICHUS U
U3MepeHusi, 00padaThIBaTh U
WHTEPIPETUPOBATH IKCIIEPUMEHTATHHBIC
JTAHHBIC

IIK-4. CriocoOeH K MOUCKY U aHAIHU3y
HAYYHO-TEXHUYECKON MHPOPMAIIH 1
UHTEPIIPETAINN PE3YIIbTATOB HCCIICIOBAHUI

HIIK-4.1. 3naeT akTyaibHYH0 HOPMaTHBHYIO
JOKYMEHTAIMIO B CBOEH 00J1aCTH, METOJIBI
aHaJM3a HAyYHbBIX JJAaHHBIX, TUIAHUPOBAHUS U

OpraHM3alK UCCIIEI0BAaHUMN U pa3paboTOK
HIIK-4.2. YMeeT NpUMEHATh aKTyaJIbHYIO
HOPMAaTUBHYIO

JIOKYMEHTAIMIO B CBOEH 00JIaCTH 3HAHUH,
oQOpMIIATH pe3yNbTaThl HAYYHO-
UCCJIEJIOBATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX padoT

NIIK-4.3. CriocoOeH oCyIIeCTBIATh
pa3pabOoTKH IJIAaHOB U

METOJIUYECKUX MTPOrPaMM ITPOBEICHUS
HCCIICIOBAHUMH,

OpPTraHU30BBIBATH COOP U M3YUCHHS HAYIHO-
TEXHUYECKON MH(OpMAIINH 110 TeMe
UCCIIeIOBaHHU U pa3pabOTOK, MPOBEIUTH
aHAJIU3 HAYYHBIX JAHHBIX, PE3YJIbTaTOB
9KCIIEPUMEHTOB, OCYILECTBIATh
TeopeTndyeckre 0000IIEeHUSs HayYHbIX

JaHHBIX, Pe3YJIbTATOB SKCIIEPUMEHTOB U
HaAOITIOIeHUTH

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JMucunmummaa «buoxumus» oTHocuTcs K ©OaszoBoil 4dacth (B.1) ocHOBHOIM
oOpa3zoBaTenbpHOM MporpamMmel OakaaBpuata, Moyt b1.1.16. «Marematuueckue u
€CTECTBEHHO-HAYYHBIC TUCIUTIITUHBD.

Ceenenusl, «buoxumusi», 00BsACHEHHE

n3j1aracMbIC B JaroT

Kypce
OMOJIOTHYECKUX SBJICHUH C HKCIOJIB30BAHHEM JIAHHBIX  (DHU3UKO-XUMHYCCKUX
WCCJICIOBAaHUM W HEOOXOMUMBI JUISI W3YYCHUS CTYJASHTaAMHU JPYTUX JUCIUTUINH,
HanpuMep: « XUMHS OMOJIOTMYECKH aKTUBHBIX BEIIECTBY», « OCHOBBI OMOTEXHOJIOTHI,
«ITpompileHHast O6uotexHosorus», «OCHOBBI MOJIEKYJAPHONW OHOJIOTUHU» U B
IPAaKTUYECKOM AEATEIbHOCTH Mocae okoHYanusa BY3a.

Jlnst ycBOGHMS Kypca CTYJICHTBI JIOJDKHBI OBbITh 3HAKOMBI C KypcamH OOIIe u
HEOPTraHUYECKON XMMUHU, OPraHUYECKOW XUMUH, (PU3NUECKON U KOJJTIOMTHOW XUMHUH,

a Takxe KypcoM «O01mast Ononorust 1 MUKpOOHUOIOTUS.



3. CTpykTypa M coiepkaHue TUCHUILINHBI

OO6miast TPy 10€MKOCTh JUCHUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuIl, T.c. 144
aKaJieMUYeCcKHX 4yaca (U3 HuX 54 yaca — camocTosiTebHas paboTa CTyACHTOB).

4 cemectp: nekiuu — 36 yacoB, jJabopaTopHbie paboThl — 54 yaca, dopma

KOHTPOJISl — HK3aMeH, KypcoBas padoTa.

3.1  Bwuabl yueoHOI padoThI U TPYA0EMKOCTH
(mo popmam oOyueHus)

3.1.1. Ounas dpopma oOyyeHus

Ne i/ . KonuyecrBo
Bup yueOHoii padoTnl
4acoB
1 AYIUTOPHBIE 3aHATUS 90
B Tom uncie:
1.1 Jlexmum 36
1.2 CeMHHApCKUE/TIPAKTUICCKUE 3aHITHS
13 JlaGopaTopHbIe 3aHATHS 54
2 CamocrosiTesibHas paboTa 54
3 IIpome:xkyTouHas aTTecTAIUS
3auet/nud.3ader/FK3aMeH AK3aAMEH
4. Kypcosas padora
Hroro 144

3.2 TemaTnuyecKkuii IUIaH U3YYeHUsI THCIHIITMHBI
(o dhopmam 0O0yueHUs)

3.2.1. Ounas gopma oOydeHus

TpyaoemkocTs, yac

AynuTopHasi pabora

w
s
~ 2] =
Ne Pa3znenbl/TemMmbl 0 E § =
n/n IMCHUTLTHHBI g 2 E (=3 S =
e S 8 9 S 2| =g
2 =t s 2 s =8| &
33 > 5 8 &8 EE2| B wm
= 2 | SCE 8E| £ 28
SEESE|£3]&¢%
= 3 3 E|l QO 8
1 Bsenenne B Onoxumuro. MeToasl 2 4
ouoxumun. Mctopust Onoxumuu
2 | Tema 1. YrieBonsl 2 6
3 Tema 2. JIunuael 2 4
4 | Tema 3. AMUHOKHCIIOTEI, IIENTH/IBI 2 6
5 Tema 3. Benku 2 6
6 | Tema 3. ®epmeHTHI 2 4




7 Tema 5. Hykieo3uabl, HyKJI€OTHIBI, 2 4
HYKJICMHOBBIE KHCIIOTHI
8 | Tema 6. Ilepemaua rTeHETHYECKOU 2

uHpOpPMAIIMM  KaK  COBOKYIHOCTh
OMOXUMHYECKHUX MPOIIECCOB

9 | Tema 7. CrpoeHue 2
LATOIIa3MATUYECKOM MEMOpaHBI.
Tpancropr BEIICCTB qepes
[IUTOIJIA3MATUICKYIO MEMOpaHy

10 | Tema 9. OOmeH  BemieCTB H 2 4
MPEeBpAICHIE YHEPTHH B KIIETKE

11 | Tewma 10. OxucnuTENBHBIEC TPOIECCH B 2 4
KIICTKE

12 | Tema 11. dorocunTes. 2

13 | Tema 12. XemocunTe3 2

14 | Tema 13. I'uxonms. 2 4
ITenTo3odocharHbrit My Th

MpeBpalICHus yriicBoJ0B

15 | Tema 14. bpoxenue 2 4
16 | Tema 15. AspoOHoe IpIxaHue 2 4
17 | Tema 15. AspoOHoe IbIXaHue 2
18 | Tema 16. AnaspoOHOE ABIXaHUE 2
Hroro 144 36 54 54

3.3 ConepxkaHue TUCHUTTHHBI

BBenenue. bruoxumus - Hayka O BEIIECTBAX, KOTOPBIE BXOJAT B COCTAB KMUBOU
MPUPOJIbI, U WX MPEBPAIICHUSIXK, JEKAIIMX B OCHOBE Pa3HOOOpA3HBIX MPOSIBICHUMN
KU3HEAeATeIbHOCTU. TeopeTnueckas U MpakTUYeCKasi 3HAYMMOCTh OMOXUMHUHU, CBSI3b
C IPYTUMH €CTeCTBEHHbIMH Haykamu. KpaTkas uctopust pa3BUTUS OMOXUMUMU.

Tema 1. YrneBoasl. Kimaccudukanus u HomeHknatypa. buonornueckas pois u
pacnpoctpaHenue B npupojae. OCOOEHHOCTH CTPOSHHUS, U30MEpUU, KOH(POPMAIIUU U
OMOXMMHUYECKUX CBOMCTB MOHOCaxapui0B. [Ipon3BoiHbIE MOHOCAXAPUIOB: KUCIIOTHI,
TJIMKO3UIbI, aMHUHOcaxapa, docdocaxapa. [IpakTuyeckas 3HAYMMOCTh
MOHOCAXapHUJI0B U UX TPOU3BOJHBIX.

Omurocaxapuapel. CTpoeHHE, CBOMCTBA W OHOJIOTMYECKas POJIb OCHOBHBIX
MIPUPOIHBIX AUCAXAPUJIOB.

[Tonucaxapuabl: TOMO- U TeTeporiukansl. CTpoeHue, CBOWCTBA M 3HAUYEHUE
Kpaxmaia, TJIMKOTEHa, IIeJUTI0N03bl, xuTuHa. [erepormmkanel. Knaccudukarms,
pacmpocTpaHeHue u Omosiormueckas poib. [Iporeornukansl. [ MMKO3aMUHOTIIMKAHBI.
[IpakTHueckoe UCTIOIB30BAHUE OJINTO- U MOJUCAXaPUIOB.

Tema 2. Jlunugel. CrpoeHue, (PU3NKO-XMMUYECKHE  CBOWCTBA U
dbyHKIIMOHATBHAS pOJTh TUNUI0B. Kiaccudukarius 1 HOMEHKJIATypa JKUPHBIX KUCIIOT.




CtpoeHne u  (PU3MKO-XMMUYECKHE CBOMCTBA MPUPOJHBIX JKUPHBIX KHUCIOT
(HACBILIEHHBIX; MOHO- W TMOJHEHOBBIX). [IpUHIMIBI XUMHUYECKOTO CTPOCHUS U
(GyHKUIMN SHKO3aHOUIOB.

dochomunuasl: raUIEepoPocPoIUnUIbl U CHUHTOMUETUHBL. AIMITIUIICPUHBI.
Bocku. ['mukomumunbr: mepeOpo3uasl ¥ TaHrao3uabl. CTepowmbl: CTPYKTypa,
CBOMCTBA BayKHEHIITUX MPEACTaBUTENCH (X0JIEeCTEPOJ )KETYHbIE KHUCIIOThI, CTEPOUTHBIC
rOpMOHBI, BUTaMuHbI Tpynnsl ). buonornyeckas pojib U IPaKTHYECKOE
UCIIOJIb30BAHUE JIUTTH]IOB.

Tema 3. AMHHOKHCIIOTBIL, IEITUABI, OCIKU

Knaccudukanms aMuHOKHCIOT. XuUMHUYEcCKass CTpPyKTypa ©  (PuU3HKO-
XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT. Ctepeoxumusi, aM()OTEPHOCTb, PEaKIIMOHHAS
CIIOCOOHOCTh AMMHOKHMCJIOT. XapaKTEpUCTHKA MNENTHUIAHOM CBSA3U. 3aMEHUMBIE H
HE3aMEHUMBIC AMHHOKHCIIOTHI. [IpWHIIAIIBI OpraHu3alud W OHOJIOTHYECKas POJb
TIETITH/IOB.

Pacnpoctpanenue B 0M0o0beKTax, pa3HOOOpa3ue, OMoIoruueckas poJib OEJIKOB.
OU3NKO-XUMUYECKHE CBOMCTBA OCITKOB. METO bl OUMCTKH M UACHTH(PUKAIINNA OCITKOB.
[IpuHIUIIBEI CTPYKTYPHO-(YHKIIMOHATIBLHOW Opranu3anuu 0eakoB. MeToibl U3y4eHus
CTpYKTYphI OenkoB. [lepBuunas cTpykrypa OenkoB. ['uaponus GenKoB, onpeaesieHue
AMUHOKHCIIOTHOTO cOcCTaBa. BropuuHas cTpykTypa O€NKOB - o-cnivpand u [-
cTpykTyphl. CTpoeHHEe M (DYHKIIMOHAJIbHASI POJb TIOMEHOB. TpeTHYHas CTPYKTypa.
@onaunr OenkoB ['noOynsipHbie U GuOpuIApHbIE Oenku. YeTBepTHUUHAS CTPYKTYypa
6enkoB. HammonekymsipHbie O€NKOBbIE KOMIUIEKCHI. XapaKTepUCTHKa CBS3€EH,
CTaOMIM3HUPYIOIINX CTPYKTYpY OenkoB. JleHaTypalus u peHaTypaius OEIKOB.

Knaccudukanus 6enxoB. [Ipocteie u crnoxnbie 6enku. CTpoeHue, CBOWCTBA U
Ouoyoruyeckas poJib XPOMOIIPOTEHHOB ((PIaBONPOTEMHBI W TEMOMPOTEHHBI),
[JIMKOTIPOTEUHOB,  JIMIIONPOTEMHOB, METAJJIONPOTEUHOB,  (HOCHONPOTEHHOB U
HYKJICOTIPOTEHHOB.

[Tytu oOpa3oBaHus U pacmaga aMHUHOKUCIOT. MexaHu3M W OHOJIOTHMYECcKOe
3HAaYCHUE nepeaMUHUPOBAHHSL. [Tpomecchr JI€3aMHUHUPOBAHHUS "
NEKapOOKCUIMPOBAHUA aMUHOKUACIOT. (OOpa3zoBaHue M TPaHCHOPT aMMHakKa.
BoccranoBurensHoe amuHupoBaHHe. AMHUAB U WX (U3HOJOTUYECKOE 3HAUYCHUE.
buocunte3 ModeBMHBI. THIBI  a30THCTOrO OOMEHA: aMMOHUOTEIUYECKHH,
YPEOTEINYECKUN U YPUKOTEIINYECKUM.

DepMEHTHI

Oco0eHHOCTH OMOKATAIMTHYECKUX TMPOIeccoB. [IpUHIMUIBI CTPYKTYpPHOM
opraHuzanuu PepMeHTOB. AKTUBHBIE U PETYJISATOPHBIC IIEHTPHI. PosTh KOGEPMEHTOB U
MPOCTETUYECKUX Tpynn B Onokaranuse. Kobepmentusie GopmMbl BATAMHUHOB. YYacTue
METaJIOB B (DEpMEHTATUBHBIX MPOIIECCaX.



Mexanusm geiictBust (epmeHTOB. KuHeTHMKa (QEepMEHTAaTHUBHBIX pEaKLu.
Karanutnueckue napameTpbl. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIUNA OT
KOHIIEHTpauuu cyocrpara, or pH u TemnepaTypbl. AKTHUBanusi U MHIHOMpPOBaHUE
depmentoB.  Egununmsl  ¢pepMeHTATUBHOW  akTUBHOCTH.  M30depMmeHTH H
MHOKECTBEHHBbIE (OopMBI (pepMeHTOB. [lpuHIUOBI peryisnuu  (epMEHTATUBHBIX
peakuuii. Knaccudukarus u HomeHKIaTypa ¢pepMeHToB. HkeHepHas YH3UMOJIOTHS.
Hcnonbs3oBanne (GepMEHTOB B MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM XO3SMCTBE.
depMeHTaTUBHBIN THIPOIN3 OETIKOB.

Tema 4. Hyxiieosn i, HYKJICOTHUIBI, HYKJICUHOBBIC KHCJIOTBI

PacnpocTpanenue u jokanuzanus B 0M000BEKTax, pasHOOOpasue, COCTaB,
Ovojormyeckass pojib. A30THCTbIE OCHOBaHUS.  YTJIEBOAHBIE  KOMIIOHEHTBHI.
XHWMHUYECKOE CTpOeHUE, (PYHKIHMH W UCIOJIb30BAHUE MPUPOJHBIX U CUHTETUYECKUX
HYKJICO3UJ0B U HYKJIEOTHIOB.

CrpykrypHas OpraHH3aLs OJINTOHYKJIEOTUOB, MTOJIMHYKJICOTUI0B
(HYKJIEMHOBBIX KHUCJIOT). XapakTepucTuka mnepBuyHo cTtpykTypbl JIHK. ®opmbl
neoitHoit cnupanu JJHK. CBssu, cradwmmsupyromue ctpykrypy AHK. Ilpunnun
KOMILIEMEHTapHOCTH. OHO- U JIBYLIEIIOYEUYHBIE, KOJBLEBBIE U JTUHEHHBIE MOJIEKYJIbI
JHK.

CrpykTypa, cBOHMCTBa U (YHKIMM MaTPUYHBIX, pPUOOCOMANbHBIX U
TtpancnopTHeiX PHK. ®usuko-xumuueckue coiicta JJHK u PHK.

Pacumieruienre HYKJIEMHOBBIX KHCJIOT HykJiea3amu. [IpuHnmmel pacnaga u
OMOCHHTE3a MYPUHOBBIX U TUPUMUAMHOBBIX HYKJIEOTHIOB.

Tema 5. Ilepenmaua reHernueckold uHGPOPMAIIMM KaK COBOKYIHOCTb
OnoxuMHuueckux mpoueccoB. [lpuHiun  kommemMeHTapHOCTH. (OCOOEHHOCTH
MaTpUYHOTO CUHTE3A.

buocunres JIHK m PHK. Pemnmukanms JIHK: Ouoxumudeckne MexaHHU3MBI U
Ouonoruyeckas pojb. bHOXUMHUYECKHE OCHOBBI MOJMMEPA3HOW LEMHOW pEeaKIuu.
broxuMuyeckre MeXxaHu3Mbl 1 OMOJIOTUYECKAs POJIb TPAHCKPHUIILUU.

Mytaniuu u ux nociuencteusi. Penmapamusa JIHK. T'ubpunuzamus wu
pexomOunanusa JIHK.

Tpanckpunuus. buonorndeckas ponb paszmmudbix BugoB PHK. Perymsamus
TpaHckpunuuu. Crutaiicunr u npoueccunr PHK.

Tpancisuus Kak 3aBeplLIAIONIUN 3Tall Mepeladyd FeHeTHYecKo HH(opMaluu.
I'enernueckuii kon. buocuaTes OEIKOB M MENTHUAOB: JOKAIA3AMSI U OHMOJIOTNYECKast
pOJib. AKTUBALIMSI aMUHOKHUCIIOT, 0Opa3zoBanue amuHoauuia-TPHK. ®yukinuun MPHK B
cuHTe3e Oenka. DTarbl rpoiecca TpaHciauuu. [locTTpancasiuonHas OMoXuMHuIeckas
Moaudukarys OEJIKOB U MENTUAOB B KJIETKaX.
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Tema 6. CrtpoeHue HMTOIIIA3MAaTUYECKOW MeMOpaHbl. TpaHCHIOPT BeIECTB
yepe3 [UTOIIa3MaTHUEeKyI0 MEMOpaHy.

Tema 7. OOMeH BeleCTB U MpeBpaIieHne YHeprun B kietke. OOMEH BeUIeCTB
KAaK COBOKYIHOCTh IUIACTUYECKOI'O U SHEPIETHYECKOT0 OOMEHOB, CBA3AHHBIX MEXKIY
coboif u ¢ BHewmHel cpenoil. Baxkuelnne OMOXMMHUYECKHE MPOIECCHl B KIETKE,
MeTaboJMYecKue MyTH CUHTE3a U pacnaja OMOMOJIEKYJl B OpraHu3Me, KaTa0oJu3M U
aHaboIM3M.

Makpospruyeckue coeauHeHusi. ATD u apyrue Hykineouarpudocdatsl.
Baxneiiive OMoXUMHUECKUE TPUHIUIBI METa00IM3Ma KaK COBOKYITHOCTH peaklui
OnocuHTe3a, MpEeBpalleHud M pacnaga OMOMOJIEKYJ. ODHEpPreTHYecKuid OanaHc
MPOLIECCOB META0OIHU3MA.

Tema 8. ABToTpO(dHBIE MpoLieccH B KieTke. POoTOCHHTE3. DTarnbl POTOCHHTE3A.
(u3NKO-XMMHUYECKasi CylmHOCTb. Tumbl (orocunTesza. IlurmenTsl (oTocHHTE3A.
bakrepuopononcus, 6akreproxsiopouin, XIopoPuiL.

BbaktepropoaoncHOBBINA (POTOCHHTE3 (HEKOTOPBIE apXeH).

XnopoduiibHbIN (OTOCUHTE3: aHOKCUTEHHBIN (IIypIypHble OaKTepuu, 3eJIEHbIE
cepHble OaKTepH ), OKCUTEHHBIN (IIMaHOOaKTepuu, pacTeHust). CBeTo3aBUCcCUMast CTaIus
¢orocunresa. TunakoungHele MeMOpaHbl. DOTOCHCTEMBI, PEAKIUOHHBIE LIEHTPBHI.
DnexTpoH-TpaHCHopTHas 1enb Gorocunresa. Llutoxpomel. TemHoBas cranus. L{ukn
KansBuna.

Xemotpodsl. Hutpudumupyromme 6akTepuu, sxene300akTepun, CepooaKkTepuu,
THOHOBBIC OAKTEPUU, BOJOPOIHBIE OAKTEPHH.

Tema 9. [IpeBpaleHne u BcacblBaHUE YIIIEBOJIOB B MUIIEBAPUTEIBHOM TPAKTE.
[IpuHuunel MeTaboaM3Ma OJUro- U nosivcaxapuaoB. CMHTE3 W pacnaj TNIMKOreHa.
B3aumonpespatieHuss MoHOCaxapua0B. AHa3pOOHBIN U adPOOHBIN pacna yIriIeBOI0B.

Tema 10. DHepreTrdecKkue MPOIECCh B KIETKE.

buonornyeckoe okucienue. Makpospruueckue Moisekyibl. Knaccupukanus
peakuuii OMOJOTUYECKOro OKHUCIEeHMs. [IpuHIUIBI CTPYKTYpHO-(YHKIMOHAIBHOU
OpraHu3alyU 3JIEKTPOH-TPAHCIIOPTHOM (IpIXaTesibHOW) enu Mutoxouapuii. HAJI- u
HAJ1d-3aBucumble neruaporeHasbl, (paBUHOBBIC (EPMEHTHI, yOUXUHOH, IIUTOXPOMBI
U nuToXpoMokcuaasa. Ilytu nmotpebienus kuciopoaa B GepMEHTATUBHBIX PEaKLUsX.
AxTuBHble (opmbl kuciopona. IlepekucHoe okucnenune nununoB (I1OJI). Ponb
akTuBHBIX (GopMm kuciopoma u IIOJI B oOmene BemecTB. Perynsaropsl cBOOOIHO-
PaAMKaIBLHOTO OKUCIICHHS B KJIETKaX. AHTHOKCUAAHTHAs! CUCTEMa OpraHU3Ma.

['mukonu3. Peaknuu. Merabonudeckas poyib. DHEPreTUUECKUM  BKJIAL.
Jlokanuzanus B KieTke. Paznuunbie TUMNbl OpokeHHs] (OMOXMMUYECKHE PpEaKIHH,
MPEICTaBUTENH, POJIb B 3KOCUCTEME M OMOTEXHOJIOTHH). MOJIOYHOKHCIIOE OpOoKeHHe
(romo u rerepodepmenTatuBHOe). CrnmproBoe Opoxenue. [IponmmoHOBOKHCIIOE



11

Opoxenue. MacisHokucioe OpoxeHue. A3poOHbIe «OPOKEHUS» - YKCYCHOKHCIIOE,
JTMMOHHOKHCIIOE.

Ponp rnukonmza kak aHa’poOHOUM (as3wl apixanus. KietouHoe apixaHue.
AspoOHoe npIxaHue. OTanbl (SHEPreTUYECKH BKJIAJ, JIOKaIU3alus B KIETKE).
OxucnutensHoebpokenne nekapOOKCHIMPOBAHKWE MHUPOBUHOTPATHONW  KUCIIOTHI.
Anerun-KoA. Hukn Kpebea (peakiun). JlpixaTenbHas 371€KTPOH-TPAHCIIOPTHAS 1€
MUTOXOHAPUNA. YOUXHUHOHBI, ITATOXPOMBI. bakTepuaibHbie AIEKTPOH-TPAHCIOPTHBIE
nenu. OkucnurenbHoe GochopurpoBanre. MexaHU3Mbl CONMPSHKEHUST OKUCICHUS U
dbochopunupoBanus B ApIxaTeabHOM enu. TpancMeMOpaHHBIM MOTEHIIMAT TPOTOHOB
u pabora AT®D-cuHTETa3bI.

AnaspoOHoe gbixanue. CynbdaTHoe abixaHue. HurTpaTHoe JbIxaHHeE.
dymapartHoe apixanue. KapboHnaTtHoe qpixaHue.

[TenTo30¢ochaTHbIi MyTh IPEBPAILIEHUS YTIEBOIOB.

Tema 11. OOMmeH munuaoB. PacmiemieHne W BcacbIBaHHE JIMIIMIOB B
KEJITYJJOUHO-KUAIIEYHOM TpakTe. Posb sxemuun. TpaHCHOPT JKUPHBIX KUCIOT B KPOBU U
mumbe, TpancMeMOpaHHbIi iepeHoc. [IyTu oKucIeHnst KUPHBIX KUCIIOT. B-OKHUCTIEHUE
KUPHBIX KACIOT: MEXaHU3M, IUIACTHYECKAs U SHEpPreTH4ecKas pojb. CUHTE3 KUPHBIX
KUCIIOT. MyiabTU(GEPMEHTHBIM KOMIUIEKC CHUHTETAa3bl KUPHBIX KUCIOT. [IpuHIUIIBI
OMOCHHTE3a AIMITIHIIEPUHOB U (HOCHOIUITHIOB.

Tema 12. VpoBHu perymsiuuu wmetabonu3Mma. ['ymopasibHas peryJisius.
XUMHYECcKas MPUPOJIa U pojib BAXKHEUIIMX TOPMOHOB B PETYJISILIMM OOMEHA BEUIECTB U
cuHTe3a OeNKoB. BHYTpHKJIETOUHBIE TOCPETHUKHM W HMX pOJIb B TMPOBEICHUU U
YCUJIEHUY TOPMOHAJIBHOTO CUTHAJIA.

Tema 13. BuyTpuxieroyHas JOKadu3amus OWOXMMHYECKUX IPOIIECCOB.
[IpuHuunel perynsiuu MetradonM3Ma B KIETKaX M B OpranusMe. B3anMocBs3b
YIJIEBOJAHOTO, JIMIOUAHOTO U OelKoBOTO 0OMeHOB. OOMEH BEIIECTB Kak ejuHas
CUCTEMA IPOLIECCOB.

3.4. TeMaTuka ceMHHAPCKHX/MPAKTHYECKHUX U Ja00PATOPHBIX 3aHATHIA

3.4.1. CeMuHapcKue/IpaKTHIECKHUE 3aHSATHUS
He npedycmompenwi

3.4.2. JTabopaTtopHbI€ 3aHATHS

JlabopaTtopHas padota Ne 1. 3HaKOMCTBO C TEXHUKOHW JIaDOpaTOPHBIX PadoOT.
besonacHocTs. [IpaBuiia mosxxapHoit 6€30MaCHOCTH.

Jlaboparopras pabdora Ne 2. JlaGoparopHoe oOOpyaOBaHHE, TMOCY/A.
J1o3upoBaHUE KUIKOCTEU
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JlabopaTtopHas padota Ne 3. OcoOGeHHOCTH OMOXUMHYECKOTO aHaIn3a

Jlab6opaTtopHuas padota Ne 4. Oco6eHHOCTH OMOXUMHUYECKOTO aHaTN3a

JlabopaTtopnas pabota Ne 5. Onpenenenne BIaXXHOCTH OMOMACCHI

JlabopaTtopHas pabota Ne 6. Onpenenenue BIaXHOCTH OMOMACCHI.
[Iponomxenue

JlabopaTtopHas padota Ne 7. Xpomarorpadus

JlabopatopHas pabota Ne 8. Xpomarorpadus. [Ipogomxenue

JlabopaTtopnas padota Ne 9. TCX, pa3nenenrne aMUHOKHCIIOT — ITOCTAaHOBKA
XpOMaTOrpaMM

Jlabopatopnas padota Ne 10. TCX, pazneneHue aMHHOKHCIIOT — aHAJIH3
xpomarorpamm. [Ipogoimkenune

JlaGoparopnas pabota Ne 11. MeTon onpenesieHus peIylupyOIuX BEIECTB
o beprpany-Illopmaro. Peakuus Tpommepa

JlabopaTtopHas padota Ne 12. Meroa onpeieieHUs: peylUpyIONUX BEIIECTB
o beprpany-llloypmo. Peakiusa Tpomepa. [Ipogomkenue

JlaGoparopnas pad6ota Ne 13. [{BeTHBIC peakiiuu Ha OCITKH

JlabopaTtopHas pabota Ne 14. IIBeTHbie peakuuu Ha 6enku. [Ipogomkenue

JlaGoparopnas padota Ne 15. Metoasl onpesesnenus o6enka B Ouomacce (METO
Kbenbaamns)

JlabopaTtopHas pabota Ne 16. Metosst onpenienieHust 6enka B bromacce (MeTo1
Koenspans). [Ipogoikenne

JlabopaTtophas paborta Ne 17. Metoab! onpeenenus 0eika B buomacce (MeTot
BapHireiina)

JlabopaTtopHas pabota Ne 18. Metoab! onpesenenus 0eika B buomacce (METot
bapumreiina). [Ipogomkenue

JlaGoparopHas padota Ne 19. MeTobl BbIJICTICHUS] K1 OUUCTKU OCJIKOB

JlabopaTtophas pabota Ne 20. MeTozb! BbIIETIEHUS U OYMCTKU OEITKOB.
[Ipononnenue

JlabopaTtopnas padota Ne 21. CriektpooTomMeTpuuecKuii MeTo 1 onpeIeIeHUs
HYKJIEUHOBBIX KUCTOT (110 CriupuHy)

JlabopaTtopnas padota Ne 22. CriektpooToMeTpUIeCKuii METO 1 OTIpeIeTICHUS
HYKJIEMHOBBIX KUCHOT (110 Criupuny). [Iponomkenue

JlabopaTtophas pabota Ne 23. Onpenenenne KapoTUHOUIOB B Oromacce (1o
CaroXHUKOBY)

JlabopaTtopnas pabota Ne 24. OnpeneneHne KapoTUHOUIOB B Oromacce (1o
Canoxnukoy). [Tpononnenue

JlaGoparopnas padbota Ne 25. Dnekrpodope3

JlaGoparopnas padbota Ne 26. [Ipuem otuera 1o 1abopaTopHbIM paboTam

JlaGoparopnas padota Ne 27. [Ipuem oTtdera 1o 1abopaTopHbIM paboTam
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3.5. TemaTuka KypcoBbIX padoT
IIpuMepHbIe TEMBI KYPCOBBIX PadoT:

1. [MomudyHKIMOHATEHBIE Oenku OaKTepHil. IlepcniekTHBEI B
OMOTEXHOJIOTHH

2. BoccranasnuBatoiue caxapa. CBONWCTBa U METOIbI ONIPEACIICHUST B
KYJbTYpaTbHOMN KUIKOCTH.

3. Kopotkue nentupl. @uznonorudyeckas poib. MeToabl onpeiesieHus B
ouomacce.

4. MeTo/1p1 OMoKaTaIUTUYECKON Ierpagauu GochopopraHnIecKux
COCIMHEHUN.

5. CBoiicTBa U METO/IbI BBIJICJICHUS U UIACHTUPUKAIIY OUOJTOTUYECKU
AKTUBHBIX TIOJIMCAXapUJIbl TPUOOB

6. Azotdukcanus y MUKpOOpraHU3MOB. BO3MOXHOE UCITI0JIb30BAaHUE B
OMOTEXHOJIOTHH

7. Hurtpudukanus. Ucnons3oBanue B OMOTEXHOJIOTUU

8. Pa3zmepsl 0eKOBBIX MOJIEKYJI. MeTO bl pa3eneHus OeIKOB

Q. CpaBHUTENIBHBIN aHAIN3 METOJMOB ompeseneHus Oenka. Beibop meroaa

orpeseneHus 1 OMoMacchl U KyJIbTypajibHOro (puiIbTpaTa

10. Ocobennoctu GOTOCHHTE3a y pacTeHUH U ITuaHoOaKkTepuii. PaKTOPHI,
BIIUAIONTME HA (DOTOCUHTE3.

11. bBuonoruyecku akTUBHBIC MOJIUCaXapu bl OakTepuil. CBONCTBA U METOIbI
BbIICJICHUS U UJECHTU(UKAIIY.

12. buoxumudeckrue MeXaHU3MbI OMOAETpaAaIlii KCEHOOMOTHUKOB B BOJTHOM
cpene Ha mpumepe ¢eHoa.

13. CpaBuuTtenbHas XapaKkTEepUCTHKA AMUHOKHCIIOTHOTO cocTaBa
OMOTEXHOJOTMYECKUX UCTOYHUKOB Oelika

14. buoxuMHyYecKMid  MEXaHM3M YCTOMYMBOCTM K  OeTa-JTaKTaMHbIM
aHTUOUOTHKAM

15. CpaBHuTeNbHAA XapaKTEPUCTUKA AHTUOMOTUKOB IPYIIIbI TETPALMKINHOB

16. MukpoOHBIC KCAaHTAHBI M CIIOCOOBI UX BBIICIICHUS

17.  IlyTu cuHTE3a IIIyTaMUHOBOM KHCIOTHI

18. CpaBHHTENbHAsA XapaKTEPUCTUKA )KUPHOKUCIOTHOTO COCTAaBa KUBOTHBIX
U OaKTEepHAIbHBIX JKUPOB

19. CpaBHuTenbHas XapaKTePUCTUKA OAKTEPUOIIMHOB

20. buoxuMuueckure MexaHU3Mbl KAPOOHATHOTO JbIXaHUS

21. XapakrepucThka O€JIKOB MO CTENEHW NPOYHOCTH. B3aumocBs3b

CTPYKTYpPBI U (DyHKLIMH
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4, Y4eOHO-MeTOoAM4YeCKOoe M MH(POPMALIMOHHOE 00ecTiedeHue

4.1. OcHoBHas JIuTEpaTypa
OCHOBHasl TUTEPATYPhI:

1. bapeimena, E. buoxumust / E. bapeiea ; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit ®Deneparuu, dDeaepaibHOE TOCYIapCTBEHHOE OIOKETHOE
oOpaszoBarenpHOE  yUpeKIeHHE  Bbiciiero  obpazoBaHus  «OpeHOyprcKuid
rOCyJapCTBeHHBIM yHUBepcuTeT», Kadeapa OMOXMUMHM W MUKPOOMOJIOTHH. —
OpenoOypr : OI'Y, 2017. — 142 c. : un. — Pexxum nocryna: no noamnucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485267

2. bapeimieBa, E. Teopermyeckne ocHoBbl Omoxmmuu / E. baperesa,

O. bapanoBa, T. I'amOypr ; MwunucrtepctBo oOpa3oBaHHMs W Hayku Poccuiickoit
Oenepanuu,  ['ocymapcTBeHHOE  00pa30oBaTENIbHOE — YUPEXKIAEHUE  BBICIIETO
MpO(PECCUOHATIBHOTO oOpa3oBaHus «OpeHOyprckuii rocyJapCTBEHHBIN
yHuBepcute™. — OpenOypr : OI'Y, 2011. — 360 c. — Pexum goctymna: mo moJrnucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=259198

3. [IlampaeB, A.B. buoxumus / A.B. IllampaeB ; MuHucrepcTBo

oOpa3zoBanust U Hayku Poccuiickoit ®denepauuu, denepanbHoe TroCyJapCTBEHHOE
Oro/KeTHOE  O0pa3oBaTeIbHOE  YUPEXKIECHHE  BbICIIEr0o  MpodheCCHOHAIBHOTO
oOpazoBanus «OpeHOyprckuii rocy1apCcTBEHHbIM yHUBEpcUTeT». — Openoypr : OI'Y,

2014. — 186 c. : wmm, cxem. — Pexum pgocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=270262
4, buonornueckas xumms / A.Jl. Taramosmu, D.M. Oneuxwuii, H.IO.

Konesanosa, B.B. Jlenesuu ; pen. A.JI. TaranoBud. — 2-e¢ u3a., ucnp. — MHUHCK :
Bremmsiimas mkomna, 2016. — 672 c. : wi. — Pexxum gocrymna: o nmoanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=235731

4.2. JlonoJIHUTEIbHAA JIUTEpaTypa

1. buonoruyeckas xumusi: YueOHoe nmocodue Jiyist cTya. Beicin. YueOH. 3aBeneHuit
[ ITox pen. H.U. KoBanesckoii. — M: U3nar. Llentp «Axanemus», 2005 — 256.c.

2. buonoruueckast xumusi: Yue6Hoe mocodue /yist cTya. Beicir. YueOH. 3aBeneHuit
/ Tlon pen. H.U. KoBanesckoii. — M: U3zaar. llentp «Akagemusi», 2005 — 256.c.

3. [Inakynos, B.K. OcnoBbl nuHamuueckoi Ounoxumuu / B.K. Ilnakynos, 10.A.
Hukomnaes. — Mocksa : Jloroc, 2010. — 216 c. — (HoBast yauBepcuteTckast 0ubamorexa).
— Pexxnm JOCTYyTIA: 1o IIOATIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=84985

4. I'pumenkoBa, T.H. VYraesomer [/ T.H. I'pumenkoa, B.S. [lenucos,

K.A. Hsauuna. — KemepoBo : KemepoBckuii rocyaapctBeHHbiii yausepeuret, 2009. —


http://biblioclub.ru/index.php?page=book&id=485267
http://biblioclub.ru/index.php?page=book&id=259198
http://biblioclub.ru/index.php?page=book&id=270262
http://biblioclub.ru/index.php?page=book&id=235731
http://biblioclub.ru/index.php?page=book&id=84985
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117 C. — Pexum J0CTyma: 10 IMOIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=232494 (mata oOpalleHHs:
17.10.2020). — ISBN 978-5-8353-0689-3. — TekcT : 3/I€KTPOHHBIA.

5. HykneunnoBbie kucimotel / coct. T.H. TI'pumenxoa, T.B. UyiikoBa ;
MunuctepctBo oOpazoBanust M Hayku Poccuiickoit ®epepanuu, DenepalibHoe

rocyJapCcTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKIEHUE BBICIIETO 00pa3oBaHuUs
«KeMepoBckuii rocyjapcTBEHHBIN yHUBepcuTeT» U ap. — KemepoBo : KemepoBckuii
rocyaapcTBeHHbI yHuBepcutet, 2015. — 99 c¢. — PexxuM goctyna: 1o moAIucKe. —
URL: http://biblioclub.ru/index.php?page=book&id=481587 (mara oOpamieHus:

17.10.2020). — bubmuorp.: c. 92. — ISBN 978-5-8353-1846-9. — TekcT : 3JIeKTPOHHBIH.
6. OcHoBel  Omosormueckoit xumum [/ D.B. T'opuakoB, b.M. baramacs,

H.B. ®enora, B.A. Opobenr ; MHUHHCTEPCTBO CEIbCKOTO X03sicTBa Poccuiickoit
®deneparmu, OIBOY BO CTABPOIIOJBCKUI T'OCYJIAPCTBEHHBINI
ATPAPHBII YHUBEPCUTET. — CtaBpomnons : CTaBpONoNbCKHii FOCy1apCTBEHHbII
arpapubiii yausepcuteT, 2017. — 208 c. : un. — Pexum moctyna: no moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=484922 (mata oOpareHus:
17.10.2020). — bu6mmorp.: ¢. 203. — TekcT : 3JEKTPOHHBIH.

7. OcHOBBI cTaTHYecKON U auHaMuueckour omoxumuu / coct. O.H. Kynps, JI.H.

Tiopuna, T.A. Jlunar ; Cubupckuil rocyJapCTBEHHBIA YHUBEPCUTET (PU3UUECKOM
KYJbTYpHbI U criopta u 11p. — Omck : U3narensctBo Cubl ' YOK, 2010. — 173 c. : Tabdun.,
WII. — Pexxum JIOCTyTIa: 1o ITOIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=274881 (maTa oOpaleHus:
17.10.2020). — TeKCT : JIEKTPOHHBIH.

4.3. DJeKTpOHHBbIE 00pa3oBaTebHbIE Pecypchl
[IporpammHOe oOecrieueHre He TIPEeTyCMOTPEHO.
1. HHTepHeT-pecypchl BKIHOYAIOT YYEOHO-METOANYECKUE MAaTepraIbl
B BHCKTpOHHOM BUAC, HpeI[CTaBJ'IeHHBIC Ha caﬁTe
https://mospolytech.ru/obuchauschimsya/biblioteka/
2. Marepuasibl Kypca TpEACTaBI€Hbl B BHUAE JIEKTPOHHBIX

oOpazoBarenbHbIX pecypcoB Ha mnatdopme CIIO MockoBckoro Ilomurexa
(LMC): https://online.mospolytech.ru/course/view.php?id=10240

4.4, JIlMueH3MOHHOEe W CBOOOJHO pacCHpoOCTpPaHsieMOe TPOrpaMMHOe
o0ecneueHue
He mpexycmotpeno


http://biblioclub.ru/index.php?page=book&id=232494
http://biblioclub.ru/index.php?page=book&id=481587
http://biblioclub.ru/index.php?page=book&id=484922
http://biblioclub.ru/index.php?page=book&id=274881
https://mospolytech.ru/obuchauschimsya/biblioteka/
https://online.mospolytech.ru/course/view.php?id=10240
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4.5. CoBpeMeHHbIe npodgeccuoHaIbHbIE 0a3bl JAaHHBIX "
HH(OPMANIMOHHBIE CIIPABOYHbIE CHCTEMBI
Ilepeuenn pecypcoB cetu UHTepHET, 10CTYNHBIX 1JI1 OCBOEHUS THUCIIUILIUHbI:

HaumenoBanue Ccblika Ha pecypce HJoctynHocTh

JIeKTPOHHO-0MOJINOTEYHbIE CHCTEMBI

Jlaup https://e.lanbook.com/ JlocTymHa B ceTn
Wutepuer 6e3
OrpaHUYEHU I

IPR Books https://www.iprbookshop | Jocrymua B cetn
ru/ Wutepuer 6e3
OrpaHUYCHUMN

CBoOOHBI ocTyM B KpynHeinyto | www.ncbi.nlm.nih.gov/P | Joctynaa
0a3y Hay4HBIX NaHHBIX B oOyacTH | ubMed
onomenuimHckux Hayk MedLine,
BKJIFOYasi OMOXUMUIO

Hayunas snextponnas Oubimoteka | http://cyberleninka.ru/ JocrynHa
«KBEPJIEHHKA»

Odurmaneaeii - caiit  denepammu | Www.febs.org HocTymHa
EBPOIEHCKHIX OMOXUMHYECKUX

o0111eCcTB

IIpogdeccuonanbubie 0a3b1 JAHHBIX

baza maHHBIX HaydHOU http://wwwe.elibrary.ru JHocTymHo

AIIEKTPOHHON OMOIHOTEKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JHocTtynHo
MOJIUTEeMaTHIecKasi peepaTUBHO-
6ubnmorpaduueckas
MHAYKOMETpHUYECKAast
(OubmmomeTpuueckas) 6aza TaHHBIX

ba3a nanHBIX HYKIICOTHAHBIX www.ncbi.nlm.nih.gov/G JocTymHo
[IOCJIEOBATENLHOCTEN enbank

5. MartepuajJibHO-TeXHHYeCKOe ol0ecreyeHne
Aynuropust aist JekiuoHHbIX 3aHstuid Ne 5504 (115280, r. Mocksa, yi.

ABTO3aBOJIcKas, A. 16 cTtp. 1), obopynoBaHHas: CTOJIbI y4€OHBIE CO CKAMBSMH,
ayIUTOpHasl JO0CKa, MYJbTUMEIUWHBIA KOMIUIEKC (MPOEKTOP, 3KpaH, HOYTOYK).
Pabouee mecTo npenogaBarensi: CTOJ, CTYJI.

Jlabopatopus kadeapsr «Xumbuorex» AB5405a,6 (115280, r. Mocksa, yi.
ABto3aBojickas, 1. 16 ctp. 1), obopyaoBanHas: 1a0OpaTOPHBIE CTOJIbI, BHITSHKHOU
mkad, Becbl nperu3nonable KERN, Becwl anamutrueckue Vibra, ananurnueckue


https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.ncbi.nlm.nih.gov/PubMed
http://www.ncbi.nlm.nih.gov/PubMed
http://cyberleninka.ru/
http://www.febs.org/
http://www.elibrary.ru/
http://webofscience.com/
http://www.ncbi.nlm.nih.gov/Genbank
http://www.ncbi.nlm.nih.gov/Genbank
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Bechl Sartorius ENTRIS 224-18S, 220r/0,1Sartorius Group GmbH, cnekrpodotomerp
Shimadzu UV mini 1240, aBTomMaTtu3upoBaHHasi yCTAaHOBKA JIA PA3JI0KEHUS IO
Ksenpnamo LOIP LK-100, maGoparopHas ycCTaHOBKa: Xpomarorpaduyueckue
mporecchl  pasaeneHus: ToHkociuonHas xpomarorpadus (TCX) Phywe Systeme
GmbH, marauthHbie memanku, cnekrpodoromerp I[1BD-5300, pH-metp DkoHHKC,
muctuiuisitop GFL 2001/4, xumudeckast Moiika, Tym6a s xpanenus JIBXK, kamepsr
xpomatorpaduyeckue sl TOHKOCIOMHON XpoMaTorpaduu, XUMUYECKUE PEaKTUBHI,
BBITSDKHBIE  IIKadbl, XOJOJWIBHUK, JlabopaTopHas Tocyda JUisl TPOBEACHUS
1a60paTOPHO-TIPAKTUUECKUX 3aHATUN

CTyneHThl Ha 3aHATUSAX OOECleYeHbl WHAMBHUIYAIbHBIMH aBTOMATHYECKHUMHU
MUINETKaMHU, XpPOMaTorpapuuyecKuMy  IUIaCTUHKaMH, Ja0OpaTOpHOM  MOCYAOM,
pEaKTUBaAMU.

6. MeTOJII/I‘leCKI/Ie PECKOMEHIAUH

6.1 MeToau4yeckue peKOMeHIALUM J1JIsl TPenoaaBaTe/isi Mo
OpPraHu3auMu 00y4eHus
B xoxe nexuuii npenoaBaTeNb U3MaracT U pa3bsCHIET OCHOBHBIC, HanboIee

CJIOKHBIC TIOHATHUSA TEMBI, & TAK/KE CBSI3aHHBIE C HEM TEOPETUYECKUE U ITPAKTHYECKUE
npoOJeMBbl, JAaeT PEKOMEHJAlUU Ha MPaKTUYECKOE WIM JaOOpaTOPHOE 3aHATHE U
yKa3aHUsl HAa CAMOCTOATENbHYIO PadoTy.

CryneHTtam, IpOMYCTUBIIUM 3aHATUS (HE3aBUCUMO OT MPUYMH), HE UMEIOIIHE
IIMCbMEHHOT'O PELICHM 3a4a4 WM HE OATOTOBUBILKECS K JAHHOMY MPAKTUYECKOMY
3aHATHIO, PEKOMEHAYETCS HE II03)K€ YeM B 2-HEACNIbHbIH CPOK SBHUTHCS Ha
KOHCYJIbTALIMIO K IIPEIIOAABATENI0 U OTYUTATHCS 110 TEME, U3Y4YaBIIECUCS HA 3aHIATHU.
CryneHThl, He OTUATABIIKECS MO KAXJI0M HEe MpopabOTaHHON MU Ha 3aHSATUSAX TEME
K HayajJy 3a4€THOM CEeCCHM, YIYCKalOT BO3MOXKHOCTh MOJYUYUTh MOJIOKEHHbIE OB
3a paboOTy B COOTBETCTBYIOIIEM CEMECTPE.

CTyneHThl, MPOIMYCTUBIIME 3aHATHS W/WIM HE CIOABUIME BCE JIabOpaTOpPHBIE
paboThl He JomycKalTcs K dKk3aMmeHy. CTyIeHT, MpOMYyCTUBIIUHN J1TaOOpPaTOpHYIO
paboTy MO YBaKUTENIBbHOM MPUUKHE UMEET MPaBO €€ 0TpadoTaTh B KOHIIE cemMecTpa (He
6onee 3 mabopaTopHBIX pabdboT).

6.2 MeToanuyeckne yKkazaHus 1JIs1 00y4arOLIUXCS 10 0CBOEHUIO
AUCHMIIIMHBI

Hucuunnuna «buoxumus» npeaycMaTpuBaeT JIEKIMH U J1abopaTOpHBIE
3aHATHA. V3yyeHne AUCUUILIMHBI 3aBEpLIACTCS DK3aMEHOM. Y CIHEIIHOE H3Y4YEHHE
JUCHUIUIMHBL TpeOYeT MHTEHCHUBHOM CaMOCTOSATENbHON pabOThl B TEUYEHHE BCETO
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CEMECTpa, MOCELICHNS JIEKIIUH, aKTUBHOM pabOThI HA MPAKTUYECKUX U JTaOOPATOPHBIX
3aHATUAX, BBIIOJHEHUS YYEOHBIX 3aJaHUIl MpenojaBaTes, CaMOCTOSTENbHBIX
3anatuil B CJ1O, mpoxoxkaeHuss IpOMEXYTOUHOTO TECTUPOBAHMSI, O3HAKOMIICHUS C
OCHOBHOM U JOTOJHUTEIIBHON JIUTEPATYPOHU.

[Ipy moArOTOBKE K JEKUMOHHBIM 3aHSATHSM CTYyJIEHTaM HEO0OXOIUMO: Tepen
OuepeHOW JIeKUMEeH HEeoOXOIMMO MPOCMOTPETh IO KOHCIEKTY MaTepHall
npeablaymen nekuuu, npopadorate Marepuan B CJO. Ilpu 3aTpyaHeHuUsx B
BOCIPUATUM MaTepuayia CleqyeT oOpaTUTbCcd K OCHOBHBIM JIMTEPATYpPHBIM
uctouHukam. Eciau pa3zoOpaTbcsi B MaTepuase OMsITh HE YJaloCh, TO OOpaTUTECh K
aexTopy (1o rpauKy ero KOHCYJbTAalUil) UM K MPEenoJaBaTell0 Ha NMPAaKTUYECKUX
3aHATHUAX.

CeMuHapbl U J1a0OpaTOPHBIE 3aHATHUS 3aBEPILIAIOT u3ydyeHue Hauboee
BAKHBIX T€M Y4YeOHOW AUCHUIUIMHBL. OHU CIIyXaT M 3aKpEeIUIeHHs HU3y4YEHHOIO
MmaTepuaia, pa3BUTHA YMEHUN U HABBIKOB JaOOpAaTOPHON TEXHUKH, NMPUOOPETEHUS
ONbITAa BEJCHMS IJUCKYCCUM, apTyMEHTAllMHd WM 3allUThl BBIABUIAEMBIX ITOJIOKEHUH,
HaBBIKOB MIPAKTHUUECKON pabOThl B MUKPOOUOJIOTHUYECKOH JabopaTtopuu, a TaKkxKe IJs
KOHTPOJI MPENoAaBaTeIeM CTENEHU MOATOTOBIEHHOCTU CTYAEHTOB IO H3y4aeMou
JTUCLUIUIMHE.

[Ipn moarotoBke K J1a0OPaTOPHOMY 3aHATHUIO CTYJEHThI UMEIOT BO3MOKHOCTh
BOCIIOJI30BAThCSl KOHCYJIbTALMSIMU MPETIOAaBaTesl.

[Tpu moaroToBKE K 1TaOOPATOPHBIM 3aHATHUAM CTYIEHTaM HEOOXOAUMO:

- MPUHOCHUTH C COOON PEKOMEHJIOBAHHYIO MPENOJABATENEM JIUTEpPaTypy K
KOHKPETHOMY 3aHSTHIO;

- JI0  OYEpPEIHOr0  MPAKTUYECKOro/JabopaTopHOrO  3aHATHUA MO
PEKOMEHJIOBAaHHBIM JIMTEPATypHBIM HCTOYHUKAM MpopadoTaTh TEOPETHUECKHM
MaTepHall, COOTBETCTBYIOIIEH TEMBI 3aHITHS; TOBTOPUTH ITPOBEACHHBIE HHCTPYKTAXKHU
110 TEXHUKE 0€30IMacHOCTH;

- B Hauaje 3aHATHM 3aJaTh NPENOJABATEII0 BOIPOCH [0 MaTepualy,
BBI3BABIIEMY 3aTPyJHEHUs B €ro IOHMMAaHWUM M OCBOCHHMM NpPU PEUICHUH 3aj]ad,
3a/IaHHBIX JIJISl CAMOCTOSATENILHOTO PEIICHHUS;

- B XOJ€ CEMHHapa JaBaTh KOHKPETHbIC, YETKUE OTBETHI IO CYIIECTBY
BOIPOCOB;

- Ha 3aHATHM JOBOJWUTH KaXIYI0 3a/lady [0 OKOHYATEIbHOIO pEeLIEHUS,
JEMOHCTPHUPOBATh MOHMMAaHHUE IPOBEACHHBIX pPACYETOB (aHAJIW30B, CHUTyalui), B
cllydae 3aTpyIHEHUI oOpamiarbes K MpenojaBaTeio.
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7. MDoHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLIECHUBAHNS Pe3yJbTATOB 00y4eHusl

]_IO AaThl IIPOBCACHUA HpOMG)KYTO‘IHOfI aTTeCTallMi CTYACHT JOJIKCH BLIIIOJIHUTDH

Bce PabOThI, MPEIyCMOTPEHHBIE HACTOSAIIEH pabouell MporpaMMON MHUCIIUILIAHBI.

[lepeuens 00s3aTeNBHBIX padOT U OpMa OTYETHOCTH MPEACTABICHBI B TAOIHUIIE.

HCpCLIGHI) 00s13aTeNbHBIX pa60T, BBITIIOJIHACMBIX B TCUCHHC CCEMCCTpPaA II0

JUCTUITIINHC «buoxumusy.

Bun paboTsr dopma OTIETHOCTHU U TEKYIIETO KOHTPOJIS
JlaGopaTopHblie Odopmiiennble  0T4eTHl (KypHaiI) JabOpaTOPHBIX padoT,
paboThI IPEIyCMOTPEHHBIX pabouell MPOrpaMMoi JUCHUIUIMHBL C
OTMETKOM TpEenoaaBaTelis «3a4TeHO», €CIIU BBIMOTHEHBI U
0 opMIICHBI BCE PaOOTHI.

TectupoBaHue Onenka mpemomaBaTelsl  «3a4TE€HO», ©CIH  Pe3yjbTar
TeCTUpPOBaHMS cocTaniseT 6ojee 60 %.

KypcoBas pa6ora | Onenka npernojaBaTeis (oTHuHO, XOpOIIIO,

yIOBJIETBOPUTENIHO,  HEyAOBIETBOpUTENbHO).  KypcoBas
paboTa OIIEeHUBAETCS B OT/ACIIBHON BEJOMOCTH.

7.2. 1llkajga v KPpUTEPHHU OLIEHUBAHUSA PE3yJIbTATOB 00y4YeHUsI

7.2.1. lllkana oneHUBaAHUA KYPCOBOI padoThI

[Txana oneHnBaHus

Omucadue

OTIn4HO

BoimonHensl Bce TpeOOBaHMS K HANMCAHUIO U 3alUTE
KypCOBOM paboThl: 0003HaUeHa mpobiaemMa u 000CHOBaHa
€€ aKTyaJlbHOCTb, CHEJaH KPAaTKUM aHaIu3 pPas3IMYHbIX
TOUYEK 3pEHHs Ha pacCMaTPUBAEMYIO MTPOOIEMY U IOTUIHO
U3TI0’)KEHA COOCTBEHHAs TO3HIMS, CPOPMYIUPOBAHBI
BBIBOJIbI, TEMAa PACKpPHITa MOJHOCTHIO, BEIEPKAH 00BEM,
coOJII0/IeHbI TpeOOBaHUS K BHEITHEMY O(QOPMIICHUIO, TaHbI
MIPABIJIbHBIE OTBETHI HA JTOTIOJHUTEIbHBIE BOITPOCHI.

Xopouio

OcHoBHBIE TpeOOBaHMSI KypcOBOMl paboTe W ee 3aluTe
BBIIIOJIHEHBI, HO IIPM OJTOM JOIyLIEHbI HEAOYETHL. B
YaCTHOCTH, HMMEIOTCA  HETOYHOCTM B  H3JI0KECHUHU
Marepuana; OTCYTCTBYET JIOTUYECKAS
MOCJIEIOBATEIBHOCTh B CYXACHUSIX; HE BBIAEPKAH 00bEM
KP; wumerorcs ynmymeHus B OQOpMIIGHHH; Ha
JIOTIOJIHUTENIBHBIE BOIIPOCHI MPH 3aILUTE NAHBI HEMOJIHBIE
OTBETBL.
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Y 10BIETBOPUTEIBHO HMeroTcs CylecTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHUU K
KypcoBoi pabore. B wacTHOCTH, TeMa OCBeIlIeHA JHUIIb
YaCTUYHO; JIONMyIICHBl  (paKTUUECKHEe  OIMMUOKH B
COIEp)KaHMUM WA IIPU OTBETE Ha JONOJHUTEIbHBIE
BOIIPOCHI; BO BPEMS 3aIUThl OTCYTCTBYIOT BBIBOJIBI.
HeynosnerBoputensHo | TeMa KypcoBoii paboThl  HE pacKpbITa, 0OHAPYKUBAECTCS
CYILIECTBEHHOE HETOHUMAaHUE POOJIEMBI.

7.2.2. Onucanue mokasareJieii 1 KpUTepueB OLEHUBAHUS KOMIIETEHUMI,
(opMupyemMbIX 0 UTOraM OCBOEHHMS TMCUMILIMHBI (MOIYJisl), ONMCAHME IIKAJ
OlleHUBAHMSI.

[TokazaTenmemM OIICHWBAaHUS KOMIICTCHIIMH HA pa3IWYHBIX JTamax uX
(dbopMHUpPOBaHUS SABISETCA AOCTIKEHHE OOYYAIOIIMMHUCS TUIAHUPYEMBIX PE3yIbTaTOB
00y4eHUs MO JTUCHUILIUHE (MOYIIIO).



Onucanue nokasarejied n KPUTEPUEB OLICHUBAHUS KOMHeTeHHHﬁ, (l)Ole/IpyeMbIX o uToraMm OCBOCHHA NUCHHUILJINHBI
(MOIlyJIH), OIIHCaHHuE IIKAJ ONCHUBAHUAA.

IToxa3zarean

Kpurtepuu onenuBaHust

2

3

4

5

OIIK-1. Crnocoben H3y4aTb, aHAJIU3UPOBATH, UCITIOJIB30BATh OMOJIOrHYECKHE OOBEKTEI U IMpOoHeCChbl, OCHOBLIBAsICh HA 3dKOHAX U 3dKOHOMCPHOCTAX
MAaTEMATU4YCCKUX, (1)I/I3I/I‘ICCKI/IX, XAMHYECKHX U OHOJIOTHYECKUX HAyK U UX B3aUMOCBA3AX

3HaeT 3aKOHbI U
3aKOHOMEPHOCTH
MaTEeMaTHUECKHX,
(U3NIECKUX, XHMUIECKUX U
OMOJOTrMYECKUX HAYK U UX

OOyuaromuiics
JEMOHCTPUPYET  IOJIHOE
OTCYTCTBUE Wi
HEJI0CTaTOYHOE
COOTBETCTBHUE 3HAHUU
3aKOHOB u
3aKOHOMEPHOCTEN
MaTeMaTHYECKHUX,
bU3HUECKUX,

XUMHYECKUX u

OMOJOTHYECKUX HayK U

OO6yuaromuiics
JEMOHCTPUPYET  HEMOJIHOE
COOTBETCTBUE 3HAHHUU

3aKOHOB U 3aKOHOMEPHOCTEH
MaTeMaTHYECKHUX,
bu3nUecKux, XUMUYECKUX U
OMOJIOTMYECKHUX HAayK U HMX
B3auMOCBs3€eH. Jlomyckarorcs
3HAYUTCIIbHBIC OHII/I6KI/I,
MMPOABIIACTCA

HEJIOCTAaTOYHOCTH 3HAHUHU, IO

OO6yuaromuiics
JEMOHCTPHUPYET YaCTHYHOE
COOTBETCTBUE 3HAHUH
3aKOHOB u
3aKOHOMEPHOCTEN
MaTeMaTHYECKUX,

(U3NUECKNX, XUMUYECKUX U
OMOJOTMYECKUX HAayK U UX
B3aUMOCBSI3€H.
Homyckatorcst
HE3HAYUTENbHBIE OMIMOKH,

OO0yuaromuiicst AEMOHCTPUPYET
MIOJTHOE COOTBETCTBHUE CIICAYIOIINX
3HaHUI 3aKOHOB U
3aKOHOMEPHOCTEH MaTeMaTH4eCKUX,
(U3NIECKUX, XHMHUECKUX U
OHMOJIOTHYECKHUX HAYK H UX
B3anMOcCBs3eil. CBOOOIHO
orepupyeT NPUOOPETEHHBIMHU
3HaHHSIMHU.

B3aMMOCBSI3U . .

UX B3aHMOCBSI3el psny MoKa3aTemnel, | HETOYHOCTH, 3aTpyIHEHMS
0oOyyarommicss  HUCTBITHIBACT | TPU AHAJIMTUYECKUX
3HAYUTENbHBIE 3aTPYJHEHMS | ONEpalUsX.
IIPU OTIEPUPOBAHNH 3HAHUSIMU
IpU HUX [EPEeHOCe Ha HOBBIE
CUTYaLlUH.

Ooyuaromuiica He ymeer | OOyyaronuiics OOyuaromuiics OOyuaromuiicss AeMOHCTPUPYET

CriocobeH n3ydats u
AHAIIM3UPOBATh

WJIU B HEJIOCTATOYHOM
CTEIICHU YMEET U3y4aTh

JEMOHCTPHUPYET HEMOIHYIO
CrocoOeH n3yJyaTh 1

JEMOHCTPHUPYET YaCTUYHYIO
CIOCOOHOCTH U3y4aTh U

IIOJIHOE COOTBETCTBHUE CIIOCOOHOCTH
N3y4aTh U aHAJIU3UPOBATH
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OHOIOTHYECKHE OOBEKTHI U
IIPOIIECCHI

Y aHAJIM3UPOBATh
OHOJIOTHYECKHE 0OBEKTHI
1 TIPOIECCHI

aHAJTU3UPOBATh
OnoJIornyeckue 0ObEKTHI U
IIPOIIECCHI

AHATU3UPOBATH
OHOJIOrMYECKHE OOBEKTHI U
MPOIECCHI. Y MEHHUS
OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTEIIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPyTHCHUS
IPU AaHATUTHYECKHUX
oreparusx, mepeHoce
YMEHHI Ha HOBBIE,
HECTaHJIaPTHBIC CUTYaIHH.

OHOJIOrMYecKre 00BEKTHI U
nporiecchl. CBOOOTHO OMIEpUpyeT
PUOOPETEHHBIMU YMECHHSIMH,
MPUMEHSET UX B CUTYaIHsIX
MMOBBIIIICHHOM CI0KHOCTH.

Bmageer naBeikamu
HCIIOJIb30BaHUS B
npodeccuoOHaTBLHON
JIEATEILHOCTH
OHOJIOrMYEeCKUX 00OBEKTOB U
MIPOIIECCOB

OOyuaromuiics He
BJIAJIEET WIIA B
HEJIOCTATOYHOH CTEIEHH
BJIaJIEET HABBIKAMU
HCIIOJIE30BaHHKS B
npodeccroHaIbHOM
JIEATETLHOCTH
OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB

OOyuaromuiicst Bnageer
HaBBIKAMH MCIIOJIb30BaHHUS B
npodecCHOHATBHOM
JeSITeITHHOCTH
OMOOTHYECKUX 0OBEKTOB U
npoiieccoB. OOydarommiics
HUCIBITHIBACT 3HAYUTCIIHLHBIC
3aTpyIHEHUS TpU
MMPUMCHCHHWH HAaBBIKOB B
HOBBIX CUTyallusX.

OO0yyaromuiicst 4aCTHYHO
BJIaJIe€T HaBLIKAMHU
HCIIOJIb30BaHMA B
npoeccruoHabHOM
JIeITEIIbHOCTH
OMOJIOTMYECKUX 00BEKTOB 1
npoueccoB. HaBbiku
OCBOEHBI, HO JIOITyCKAIOTCs
HE3HAUYUTENIbHEIEC OITUOKU,
HETOYHOCTH, 3aTPyAHCHHS
IIPU aHATUTUYECKHUX
oTIepalusiX, IePeHOCce
YMEHHI Ha HOBBIE,
HECTaHJIapTHBIE CUTYaIUH.

OOyyaromuiics B OJHOM 00beMe
BJIaJI€€T HABLIKAMH UCITOJIb30BaHMS
B PO ECCHOHATEHOM JIESITETEHOCTH
OMOJIOTHYECKUX 00BEKTOB U
nporeccoB. CBOOOIHO onepupyer
MPUOOPETEHHBIMU 3HAHUSMU.

IMoxka3arennb

Kpurepun ouenuBanus

2

3

4

5

OIIK-7. CnocobeH npoBOJUTH HKCIIEPUMEHTAIbHbIE UCCIIEI0BAaHNS U UCTIBITAHUS 110 3a/IaHHON METOIMKE, HAOIIOCHUs U U3MepeHHsl, 00pabaThiBaTh U
MHTEPIPETHPOBATH IKCIICPUMEHTAIbHBIEC JaHHbIE, IPUMEHSSI MaTeMaTH4eckue, pusnueckue, (PU3NKO-XUMHUYECKUE, XUMUYECKIE, OMOJIOTHYECKHUE,
MHUKpPOOHOIOTNYECKUE METOIbI
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3HaeT 0a30BEIE
MaTeMaTHYeCKHeE,
¢dusnueckue, Gpusnko-
XUMHYECKHE, XUMHUYECKHUE,
OHOJIOTHYECKHE,
MHUKPOOHOIOTHYCCKHE
METO/TbI, TPUMEHSIEMBIC B
OHMOTEXHOJIOTUH

OO0yuaromuiics
JEMOHCTPHPYET MOJTHOE
OTCYTCTBHE WU
HEJI0OCTATOYHOE
COOTBETCTBHE 3HAHUMI
0a30BBIX
MaTeMaTHYECKuX,
(buznvecKux, GU3NKO-
XUMUYECKHX,
XUMHUYECKHX,
OHOJIOTMYECKHX,
MHKPOOHOIOTHYECKIX
METOJIOB, IPUMEHSIEMBIX
B OMOTEXHOJIOIHH.

OO6yuaromuiics
JIEMOHCTPUPYET HETOIHOE
COOTBETCTBUE 3HAHUI
0a30BbIX MATEMaTHUECKUX,
¢dusnueckux, HU3NKo-
XUMHYECKUX, XUMUYECKHX,
OHOJIOTUYECKUX,
MHUKPOOHOIOTHIECKUX
METOJIOB, IPUMEHSICMBIX B
OMOTEXHOJIOTHH.
JlonycKaroTcst 3HAYUTEIIbHBIC
OIIMOKH, TIPOSIBIISETCS
HEJIOCTAaTOYHOCTb 3HAHUH, 110
pAlly moKa3aTesieu,
00y4JaromniCs UCTIBITHIBAET
3HAYUTEIILHBIC 3aTPy THCHUS
P ONIEPUPOBAHUU
3HAHUSMU TIPH UX TIEPEHOCE
Ha HOBBIE CUTYAIIHH.

OO6yuaronuiics
JIEMOHCTPHUPYET YaCTHYHOE
COOTBETCTBHUE 3HAHUU
0a30BBIX MATEMATHYECKHUX,
¢busnyeckux, Gpuznko-
XUMHYECKXE, XUMHYECKHX,
OHOJIOTHYECKHUX,
MHUKPOOHOIOTHYECKIX
METOJIOB, IPUMEHSIEMBIX B
OMOTEXHOJIOTHH, HO

JIOITY CKAFOTCS
HE3HAYUTEIbHBIE OIIHOKH,
HETOYHOCTH, 3aTPYIHCHHUS
P aHATUTHYCCKUX
OTIepaInsX.

OO0yJarmuiics 1eMOHCTPUPYET
MOJIHOE€ COOTBETCTBUE 3HAHUMN
0a30BBIX MATEMATUYECKUX,
busznueckux, GU3NKO-XMMHUECKXE,
XUMHUYECKHUX, OMOJIOTHYECKHUX,
MUKPOOHOJIOTUYECKUX METO/IOB,
MPUMCHSIEMBIX B OMOTEXHOJIOTHH,
CBOOOHO ONEpUPYET
PHOOPETEHHBIMU 3HAHUSIMHU.

Bnageer ocHOBHBIMU
METOJIaMH
JKCHEPUMEHTAIBHBIX
HUCCIEeNOBaHUN U
HUCIILITAaHUHN B
OHMOTEXHOIOTUHI

OOyuaromuiics He
BJIaJICET WIIK B
HEJIOCTaTOYHOM CTEIIeHH
BJIaJIEET OCHOBHBIMU
MeTOoAdaMu
IKCIIEPUMECHTATBHBIX
HCCIIEAOBAaHUM U
HCHOBITAaHUHN. B
OMOTEXHOJIOTHH,

OO6yuaromuiics
JIEMOHCTPHUPYET HEITOJIHOE
COOTBETCTBUE BIAICHUS
OCHOBHBIMH METOIAMU
IKCIIEPUMEHTATBHBIX
HUCCIIEIOBAHUN U UCIBEITAaHUU
B OMOTEXHOJIOTHU

Obyuaromuiics
JIEMOHCTPHUPYET YACTUYHOE
COOTBETCTBHE BJIaJCHUS
OCHOBHEIMHM METOJIaMU
SKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAHUNA U
HCHBITAaHUHN B
OUOTEXHOJIOTUH.

YMeHHs OCBOECHBI,

HO JOITYCKAKOTCA
HC3HAYUTCIbHBIC OI_I_II/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHU A
IpHU aHAJIUTUYICCKHUX

OO6yuaromuiics
JEMOHCTPHUPYET MOJHOE BIIaJICHHE
OCHOBHBIMHM METOIaMU
IKCIIEPUMEHTATBHBIX HCCIICIOBAHNI
¥ UCIIBITAHUH B OMOTEXHOJIOTUH, B
YaCTHOCTH: YMEET MCIIOIb30BaTh
TEOPETUICCKHUE W METOINICCKUE
OCHOBBI OMOXUMUU, PUUKO-
XAMHUYECKHE OCHOBBI
(YHKIIMOHUPOBAHUS JKUBBIX
OpPraHu3MOB; (PU3UKO-XUMUIECKUE U
OMOXUMHYECKHE TIPOIECCHI,
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orepanusx, nepeHoce
YMEHHI HA HOBBIE,

HECTaHAAPTHBIC CUTYyallH.

IPOTEKAIOIIUE B )KHBOM OpPTraHU3Me
Ha CyOMOJICKYJISIPHOM H,
MOJIEKYJIIPHOM, KJIIETOYHOM,
OPraHHOM U

OpPraHU3MEHHOM YPOBHSIX;
HPUHLUITEI PETYISIINA METa00IN3Ma
KHBBIX KJIIETOK ¥ TKaHEH;
OTIPENIeNIATh BO3MOXKHBIE Iy TH
OMOCHHTE3a KIHOYEBBIX
UHTEPMEINATOB U LIEJIEBBIX
IPOAYKTOB Ui BEIOOpA
OINITUMAJIbHBIX yCIIOBUI
OMOTEXHOJIOTMYECKOTO IpoIiecca;
aHaJM3UPOBATh POJIb
BHYTPHUKJIETOYHBIX KOMIIOHEHTOB,
OMOTIOIMMEPOB U BBISBIIATH
B3aUMOCBSI3b OMOXUMHUYECKUX
IIPOIIECCOB B KIICTKE; BBHIACIATH
OCHOBHBIE OMOXMMHYECKHE
KOMITOHEHTHI U3 OMOMacChl U
KYJIbTYypaJIbHOM KHUJIKOCTH;
POBOJIUTH KAYECTBEHHBINA U
KOJINYECTBEHHBIN aHAIN3
AMHHOKUCIIOT; UCCIIE0BATh
aKTUBHOCTH epMeHTOB. CBOOOIHO
OTIEpUPYET MPUOOPETCHHBIMU
YMEHUSIMH, IPAMEHSIET UX B
CHUTYaIUsIX TIOBBIIICHHOM
CIIO’KHOCTH.
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I'oToB mo 3amanHO
METOJIUKE MTPOBOIUTD
IKCTIEPUMEHTAIBHBIC
UCCJIEJIOBAHUS U
UCTIBITAHUS, HAOTIOACHUS U
HU3MepeHusi, 00padaThIBaTh
¥ MHTEPIIPETUPOBATH
IKCIEPUMEHTATILHBIE
JTAHHBIC

OO0yuaromuiicsi He TOTOB
IO 33/IaHHOM METOUKE
MIPOBOJTUTH
AKCIEpUMEHTAIbHbIC
UCCIIEI0OBAHUS U
UCTIBITAHUSL, HAOIOICHUS
Y U3MEPCHUSI,
oOpabaThIBaTh U
WHTEPIPETUPOBATH
AKCIIEPUMEHTAIbHbIC
JTAHHBIC

OO0yJaromuiics He B TOJTHOM
00BEMeE TOTOB 110 3aJaHHOI
METO/IMKE MTPOBOJIUTH
AKCIIEPUMEHTAIILHBIC
HCCIICIOBAHUS 1 UCIIBITAHMS,
HaOJIIOJICHUS U U3MEPCHUSI,
o0pabaTbIBaTh 1
HHTEPIPETUPOBATH
AKCIIEPUMEHTAIILHBIC
nanHble. OOy4Jaromuics
HCHIBITEIBACT 3HAYUTEIIHHEIC
3aTpyIHEHUS MpU
MIPUMEHEHUU HAaBBIKOB B
HOBBIX CUTYyaIUsIX.

OO0yyaroImuiics: YaCTUYHO
TOTOB I10 33aJaHHON
METOJIUKE ITPOBOJUTH
JKCIIEPUMEHTAJIbHBIE
HCCIIEIOBaHUS U
UCTIBITaHMs, HAOJIIOJICHUS U
u3MepeHusi, 00padaThIBaTh
Y MHTEpPIIPETUPOBATH
9KCIEPUMEHTAIbHbBIE
JJaHHbIE, HO JOITyCKaIOTCs
HEe3HAYNTENIbHbIC ONIMOKH,
HETOYHOCTH, 3aTPyJHECHUS
IPU aHATUTUYECKUX
olnepauusx, NepeHoce
YMEHUI Ha HOBBIE,
HECTAH/IapPTHBIE CUTYyalUH.

OOyu4aromuiicst B IOJIHOM 00BbeMe
rOTOB I10 3a/IaHHON METOIUKE
MIPOBOJMTH IKCIIEPUMEHTATIHLHBIC
HCCIIEIOBAHUS U UCIIBITAHUS,
HaOJI0IeHUS U U3MEPEHUS,
00pabaThIBaTh U HHTEPIIPETUPOBATH
AKCIIEPUMEHTAIILHBIC JaHHBIC,
CBOOOTHO IPUMEHSIET MOJYyYCHHBIC
HABBIKU B CHUTYAIUSIX IMOBBIIICHHOM
CJI0’KHOCTH.

I'otoB 1o 3aaHHON
METO/IMKE MTPOBOIUTH
IKCTIEPUMEHTATBHBIC
UCCIIeIOBaHUS U
UCTIBITaHMs, HAOMIOICHUS U
u3MepeHusi, 0opadaThIBaTh
U MHTEPIIPETUPOBATD
AKCTIEPUMEHTATBHBIC
JTAHHBIE

OOyuaromuiics HE TOTOB

WIM B HEJIOCTATOYHOM
CTETICHN TOTOB o
3aJIaHHOM METOJINKE
MIPOBOJIUTH
JKCIEPUMEHTAIIbHBIE
HUCCIIeJOBAHUS H

UCIIBITaHUA, Ha6J'H-OI[eHI/I$I

" W3MEpEHUS,
o0OpabarbIBaTh u
WHTEPIPETUPOBATH
AKCIIEPUMEHTAIbHBIC
JTAaHHBIE

OO0yyaromuiicst TOTOB 1O
3aJaHHON METOJIUKE
MIPOBOIUTH
IKCIIEPUMEHTATbHBIE
UCCJICIOBAHUSI M UCTIBITAHMS,
HaOJIIOICHUS ¥ U3MEPCHUS,
o0OpabarbIBaTh U
HUHTEPIIPETHPOBATH
HKCIIEPUMEHTATbHBIE
JTAaHHBIC, HO UCIIBITHIBACT
3HAYHUTEJIbHBIE 3aTPYAHEHUS
IpU IPUMEHEHHH HaBBIKOB B
HOBBIX CHUTYyaIlHsIX.

OOyuarouiics 4aCTUYHO
TOTOB I10 33/IaHHON
METOJHMKE MTPOBOIUTH
JKCIIEpUMEHTAIbHBIE
UCCIIeIOBaHUS U
UCTIBITaHUs], HAOIIOIEHUS U
u3MepeHus, 0opadbaThiBaTh
Y MHTEPIIPETUPOBATH
IKCTIEPUMEHTATBHBIC
naHHble. HaBBIKH OCBOCHHBI,
HO JIOITyCKArOTCs
HEe3HAUUTEJIbHbIE OLUIHOKH,
HETOYHOCTH, 3aTPyAHEHHS
MIPU AaHATUTHYECKUX

OOyuaronuiics B MOJIHOM 00beMe
TOTOB IO 33IAHHON METOAUKE
TIPOBOJIMTH IKCIIEPHUMEHTAIBHBIC
WCCIICTOBAHUSI U UCTIBITAHUS,
HAOIIOICHUS M U3MEPEHUS,
00pabaTbIBaTh U UHTEPIIPETUPOBATH
JKCIIEPUMEHTANLHBIC JaHHBIE.

(o
MeTOJIaM

0a30BLIM
OMOXUMUH
MOJICKYJISIPHON OMOJIOTHH,

1abopaTopHBIM

n

METOJaM Je3MHTETpaAIlii  KJIETOK,

(bpakLnOHUPOBAHUS

KJIICTOYHBIX

KOMIIOHCHTOB, ME€TOJaM BbIACICHUA,

OYMCTKH M HUCCIICIOBaAHUA CBOMCTB
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orepanusx, nepeHoce
YMEHHI HA HOBBIE,
HECTaHIAPTHbIE CUTYAIIUH.

(bepMEeHTOB,
UHTEPIIPETANT
IKCIEPUMEHTAIBHBIX PE3YJIbTATOB C

METOAaM

LENbI0 BBIACHEHUS MOJIEKYJISPHBIX
MEXaHHU3MOB OMOXUMUYIECKUX
IIPOLIECCOB, IpaBHJIaM 0€30I1acHOM
paboThI B OMOXUMHUYECKOU

nabopaTropum.

IToka3arTennb

Kpurtepun ounennBanus

2

3

4

5

IIK-4. CniocoOeH K MOUCKY U aHaJIU3y HAyYHO-TEXHUYECKON HH(POpMallMK U UHTEPIPETALIMH PE3YIbTATOB UCCIIETOBAHUIMA

3HaeT aKTyaJIbHYIO
HOPMATUBHYTO
JIOKYMEHTAIIMIO B CBOEH
00J1acTH, METOAbI aHaAIN3a
HAay4YHBIX JaHHBIX,
TUTAHUPOBAHUS U
OpraHu3aIuy UCCIIEeTOBAHNN
U pa3paboToK

Oobyuatommiics
JEMOHCTPUPYET MOJTHOE
OTCYTCTBHE WJIU
HEJIOCTaTOYHOE
COOTBETCTBUE 3HAHUU
aKTyaJIbHOMN
HOPMAaTUBHOM
JIOKYMEHTAllUH B CBOEH
o0yacTu, METOJIOB
aHaJM3a Hay4YHBIX
JAHHBIX, TUTAHUPOBAHMS
Y OpraHu3aIu
HCCIIEIOBAHUH U
pa3paboTok

OO6yuaromuiics
JIEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBUE 3HAHUI
aKTyaJbHON HOPMaTUBHOMU
JIOKYMEHTAIlMU B CBOEH
00J1acTH, METOHOB aHa/In3a
HAyYHBIX JTAHHBIX,
TJIAHUPOBAHUS U
OpTraHU3aIMHU UCCIETOBAHMI
u pazpabotok. Jlomyckarorcs
3HAYUTENbHBIE OIIUOKH,
MPOSIBIISIETCS
HEJ0CTaTOYHOCTh 3HAHUH, 110
pAly TOKa3aTesen,
00y4aromuicss UCTIBITHIBACT

Obyuaromuiics
JEMOHCTPHUPYET YACTUUHOE
COOTBETCTBUE 3HAHUU
aKTyaJbHON HOPMATUBHOU
JIOKyMEHTAIMU B CBOEH
00J1aCTH, METOIOB aHAIN3a
HayYHBIX JTaHHBIX,
TJIAHUPOBAHUS U
OpTraHu3aIu’
HCCIIEIOBAHUM U
pa3paboToK, HO
JIOITYCKar0TCA
HE3HAYUTENbHbIE OIIHOKH,
HETOYHOCTH, 3aTPyAHECHUS
[IpY AaHATTUTHYECKUX

OOyuaromuiics AeMOHCTPUPYET
IIOJIHOE COOTBETCTBUE CIEAYIOIINX
3HaHUH aKTyaJIbHOW HOPMATUBHOU
JOKYMEHTAIUH B CBOEH 001acTH,
METO/IOB aHAJIN3a HAYYHbIX TaHHBIX,
IUTAHUPOBAHUS U OpraHU3aluu
HccIe0BaHuM U pa3paboToK,
CcBOOOJHO IPUMEHSET MOTyYeHHbIE
HaBbIKU B CUTYalUsX IMOBBIILIEHHON
CJIO’KHOCTH.
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3HAYUTENbHBIC 3aTPy THECHHUSI
IIPU ONIEPUPOBAHUU
3HAHUSAMU IIPU UX TIEPEHOCE
Ha HOBBIE CUTYyAIIHH.

orepanusx, nepeHoce
YMEHHI HA HOBBIE,
HECTaHIAPTHbIE CUTYAIIUH.

YMeer NpuUMeHsTh
aKTyaJbHYI0 HOPMATHUBHYIO
JIOKYMEHTALUIO B CBOEH
001aCTH 3HAHUM,
0QOPMIISITH PE3YIbTATHI
HAay4HO-MCCIIeI0BATEbCKIX
U OIBITHO-
KOHCTPYKTOPCKHUX paboT

OOyuJatonimiics He yMeeT
WK B HEAOCTATOYHOM
CTCTICHH yMEeT
MIPUMEHSITh aKTyaJIbHYIO
HOPMATHUBHYIO
JOKYMEHTAIUIO B CBOEH
001acTH 3HAHUH,
oQOpMIIATH pe3yIbTaThl
HAY4YHO-
HCCCAOBATEIIBCKUX U
OIBITHO-
KOHCTPYKTOPCKHUX PaboT.

OO6yuaromuiics
JEMOHCTPUPYET HETOIHOE
COOTBETCTBUE YMEHUI
NPUMEHSTh aKTyaJbHYIO
HOPMAaTHBHYIO
JIOKYMEHTAIIMIO B CBOCH
obacTv 3HaHUH, 0POPMIIATH
pe3yIbTaThl HAYYHO-
UCCIIEIOBATEILCKUX U
OITBITHO-KOHCTPYKTOPCKHX
pabot. OGyuarommmiics
UCTIBITHIBACT 3HAUYNTEITHHBIC
3aTpyIHEHUS TpU
MPUMEHEHUN HAaBBIKOB B
HOBBIX CUTYaIUsX.

OO6yuaromuiics
JIEMOHCTPHUPYET YACTUYHOE
COOTBETCTBUE YMEHUI
NPUMEHSTH aKTyaJlbHYIO
HOPMATHUBHYIO
JOKYMEHTAIUIO B CBOEH
001acTH 3HAHUH,

0 OpMIIATH Pe3yIbTaTh
Hay4HO-
HCCTIEA0BATEIIbCKUX 1
OTBITHO-KOHCTPYKTOPCKHUX
pabot. YMeHHs OCBOCHHI,
HO JIOITyCKalOTCs
HE3HAYUTENbHBIC OIINOKH,
HETOYHOCTH, 3aTPyIHEHUS
MIPU AaHATTUTHYECKUX
oTIepalusiX, IepeHoce
YMEHHI Ha HOBBIE,
HECTaHJIaPTHBIC CUTYAITHH.

OOyuaromuiicst 1eMOHCTPUPYET
IIOJIHOE COOTBETCTBUE YMEHUI
IPUMCHSTh aKTyaIbHYIO
HOPMAaTUBHYIO

JIOKYMEHTAIIMIO B CBOCH 00J1acTh
3HaHH, 0POPMIISITH PE3yIbTATHI
Hay4HO-UCCIIC0BATEIbCKUX U
OITBITHO-KOHCTPYKTOPCKHX Pa0OT.
CBobosHO onepupyer
PUOOPETEHHBIMH YMEHHSIMH,
NPUMEHSIET UX B CUTYaIHIX
TIOBBIIIEHHON CJIOKHOCTH.

Cnioco0eH ocyIIecTBIATh
pa3paboTKH MJIaHOB U
METOIUIECKHIX TTPOrpaMM
MIPOBEACHUS UCCIIEIOBAHUI,

OOyyarommuiics He
CrocoOeH Wi B
HEJIOCTaTOYHOM CTETEeHU
CIOCOOEH OCYIIECTBIATh
pa3paboTKH TUTAHOB U

OO0yuaromiuiics He B TOJTHOM
o0Beme crocobeH
OCYIIECTBIISITh Pa3pabOTKH
IIJTaHOB U

OO0yyaromuiicst 4aCTHYHO
CIOCOOEH OCYIIECTBISATh
pa3paboTKH MJIAaHOB U
METOANYECKUX MPOrpaMm
MPOBEACHUS UCCIIEIOBAHU,

OO0yuaromuiics B TOTHOM 00beMe
CIOCOOEH OCYIIECTBIISATH
pa3paboTKH MJIaHOB U
METOUYECKHIX POrpaMm
MIPOBEJICHUS UCCIIEN0BAHUM,




28

OpPTraHW30BBIBATH COOP M
U3YYCHHS HAy4HO-
TEXHHYECKON HHPOpMAITUU
10 TEME MCCIIEOBAHUIN U
pa3paboTOK, MPOBOIUTH
aHAJIN3 HAYYHBIX JTAHHBIX,
pe3yJIbTaToOB
9KCTIICPUMCHTOB,
OCYIIECTBIIATh
TEOpETHIECKKE 0000IIEeHNUS
HAYYHBIX JaHHBIX,
PE3yJIbTaToB
IKCIIEPUMEHTOB U
HaOJIIOACHUIH

METOJIMYECKUX TIPOrpaMM
MIPOBEICHUS
HCCIICIOBaHNM,
OpraHU30BBIBATH COOP U
W3YYCHHS HAy9IHO-
TECXHUYECCKOMN
nH(pOpMAIMU TIO TEME
HCCIICAOBAHUMN U
pa3paboTOK, MPOBOAUTH
aHaJIu3 Hay4YHbIX
JAaHHBIX, PE3YJIbTaTOB
IKCIIEPUMEHTOB,
OCYIIECTBIISATh
TEOPETHUYCCKHE
000011eH!S HAYYHBIX
TAHHBIX, PE3yJIbTATOB
HKCIIEPUMEHTOB U
HaOIIOIEHNI

METOJIUYCCKHX ITPOrpaMM
IIPOBEJICHUS UCCIICIOBAHUT,
OpPraHW30BBIBATH COOP U
U3YYCHHS HAy4HO-
TEXHUYECKON HHPOpMAaIiH
10 TeME HUCCICIOBaHUN U
pa3paboTOK, MPOBOJAUTH
aHAIN3 HAYYHBIX JIAHHBIX,
PE3YJIbTaTOB YKCIIEPUMEHTOB,
OCYIIECTBIISATh
TEOpeTHYEeCKUEe 0000IICHHS
HAYYHBIX JaHHBIX,
Pe3yJIbTaTOB KCIICPUMEHTOB
Y HAOIIOICHUH.
OOyyaronuiicst UCTIBITHIBAET
3HAYUTEIILHBIC 3aTPyTHCHUS
P MPUMEHCHUH HABBIKOB B
HOBBIX CHTYaITUsX.

OpPraHU30BBIBATH COOP H
U3YYCHHUS HAyJHO-
TEXHHYECKON HHPOpMAITUU
10 TEME UCCIIEIOBAHUIN U
pa3paboToK, MPOBOIUTH
aHAJIN3 HAYYHBIX JAHHBIX,
pe3yIbTaTOB
IKCIIEPUMEHTOB,
OCYIIECTBIIATh
TEOpETUIECKKE 0000IIECHUS
HAYYHBIX JaHHBIX,
pEe3yJIbTaToB
IKCIIEPUMEHTOB U
HaOmonenuii. HaBeIkn
OCBOEHBI, HO JIOTTYCKAFOTCSI
HE3HAYNUTENIbHBIE OIINOKH,
HETOYHOCTH, 3aTPyJHCHUS
NIPY aHATTUTHYECKUX
orepaIusx, mepeHoce
YMEHUH Ha HOBBIC,
HECTaH/apTHBIC CUTYaIHH.

OpPraHU30BBIBATH COOP M U3YYCHUS
HAy4HO-TEXHUYECKOW HH(popmManuu
10 TEME UCCIICIOBAaHUN U
pa3paboTOK, MPOBOIUTH AHAIIN3
HAaYYHBIX JaHHBIX, PC3YyJIbTATOB
OKCIICPUMCHTOB, OCYIICCTBIIATDH
TEOpEeTUUECKHEe 0000IIEeHUS
HAaYYHBIX JaHHBIX, PC3YyJIbTAaTOB
AKCIEPUMEHTOB ¥ HAOJIOACHUH.
CBOOOTHO IPUMEHSIET TIOJTYYCHHBIC
HaBBIKH B CUTYAIHSIX TOBBIICHHOM
CIIOYKHOCTH.
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7.3 OueHoYHBbIE CPeCTBA

7.3.1. Texkyumuii KOHTPOJIb
Bonpocwt k konmponvrot pabome Ne |
. ' panu1ipl xKu3HHU, TOMEHBI xKuBOro mupa. Konnennus Kapia Bése.
. benku. Ctpykrypa. [IpocTeie u crnoxHbie Oenku. OyHKIMH
. HyxiiennoBsie kucnotsl. CocTaB, CTpPOEHHUE.
. Ponp nunnnos B kietke. HezameHUMBIE sKUPHBIE KUCIIOTHI.
. [IpokaproThl 1 3yKapuOThL. Pa3nuumns B CTPOEHUHN KIIETKH
. Slnpo sykapuot. Ctpoenue. OyHKIUH
. OO6MmeH BemiecTB. AHA0OJIMYECKHUE U KaTA0OJINYECKUE MPOLECCHI B KJIETKE
. Tunel nutanus. Ucrounnku sHeprun. ICTOUHUKH yriieposa.

O© 00 NO O & WDN P

. [lenTo3odocdaTHbIi TyTh

10. JIprxanue. CuaTe3 AT® Ha 3Tanax mpoiiecca JbIXaHHs.
11. Perynsiust 3KCIIPECCUU T€HOB

12. Mytanuu. Tumnbl myTanuii. Ponb

Bonpocwel k konmponvrou pabome Ne 2
. YpOBHU OpraHu3aiu *KuBoro Mupa. Metosl Onoxumuu. Peykimonusm
. CtpykTypa 6enkoB (mepBUYHAas!, BTOPUYHAS, TPETUUHAS, YETBEPTUUHAS )
. [lypuHoBbIe, MupuMHUINHOBBIE OcHOBaHusl. [IpaBuiia Yapradda
. HezameHnnmbie xupHbIe KUCITOTHL. DyHKINH

1
2
3
4
5. Opranesnsl kiaeTku. O1HOMEMOpaHHbIe, IByMeMOpaHHble, HeMeMOpaHHbIE
6. Mutoxouapuu. Ctpoenne. OyHKIIIH

7. Anenosundocdarsl. DyHKIINU B KIETKE

8. OKHCIUTENbHO-BOCCTAHOBHUTEIIbHBIE PEAKIIUU B KIIETKE

9. Hukn Kpebca. OcHoBHBIE cTauu. JIokanmu3aiuys B KJIETKeE

10. Hocurenu nacneacreenHoi undopmarmu. Crpoenue. Jlokanuzaius B KIeTKe.
11. Permkanus JIHK

12. PekomOuHaIus y MpoOKapuoT

Bonpocuwl k koumpoawvroi pabome Ne 3

1.buorenneie 31eMEHTBI. MakpO3JIEMEHTHI, MUKPO3JIEMEHTHI, YJIbTPAdJIEMEHTHI.
['panuLbl MEXAY STUMU TPYIIIAMU 3JIEMEHTOB. POJib BOABI.

2. IIporeunorennsie aMmuHOKHUCIOTHI. CBolicTBa. @ynkuuun JIHK. Bropuunas,
TpEeTUYHAsl CTPYKTypa

3. OCHOBHBIE THUIIBI 3aITACHBIX BEIIIECTB B KJIETKE

4. TIpuHIUT KOMTIAPMEHTAIU3AIIUA OMOXUMHUYECKHUX MTPOIIECCOB B KJIETKE DYKapUOT

5. IInactunpl. Ctpoenue. yHKIINH.
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6. Anerun-kopepmeHT A. OyHKIIMN B MeTabOIM3ME

7. T'mukomus. OcHoBHBIE cTaguu. PU3NOIOTHYECKAS POJIb.
8. DNeKTpOH-TpaHCHOPTHAS LEIb

10. I'eneTuueckuii Koz.

11. Tpanckpunuus. ITporeccunr PHK

12. PexoMOuHaIms y 3yKapuoT

Bonpocwi k konmponvrou pabome Ne 4

buononmmmeps! kineTku. OCHOBHBIE (DYHKITHH

®epmenThl. OCHOBHBIE KJ1acchl. 3HaUeHUE (hePMEHTOB

Crpoenne PHK. Bropuunas crpykrypa. Tunst PHK u ux poiib B KiieTke
Monocaxapuasl. Posb B KileTke

Ok wWwhE

buocuntes 6enka (TpaHcsius). Jlokanuzanus B KIETKE

6. Ctpoenue, coctaB W  (PU3UOJOTMYECKAss PpOJIb KIETOYHOHM CTEHKH W
UTOIJIA3MaTHIECKONH MEMOpaHBbI

7. OupomnazmaTudeckuil petukymnom. Annapat ['onpmxu Ctpoenue. OyHKIum.

8. HAl, HAJI®. ®yHKIMu B MeTabOIU3ME

9. Bpoxenwue. Tumbl Opoxenus. Ponb B MeTabomm3me

10. OxwucnurensHOE PochoprmpoBanme

11. CrpoeHnue reHa 3ykaproT U IpOKapHOT

12. Tpancnsus

7.3.2. TIpoMexyTodHas aTTeCTalus
[ITkaJbl OLIEHUBAHUS PE3YIBTATOB IPOMEKYTOUYHOU aTTECTALIMU U UX OITUCAHHUE:

DopMa NPOMEKYTOYHOM ATTECTALMU: IK3aAMeH

[TpomexyTouHas aTTecTanus oOydaromuxcsi B ¢GopMe IK3aMeHa MPOBOAMUTCA IO
pe3yJibTaTaM BBIMIOJIHEHUSI BCEX BUAOB YUEOHOM pabOThl, MPEIyCMOTPEHHBIX Y4YEOHBIM
MJIaHOM IO JaHHOM AUCIHUIUIMHE (MOIYIIO), TPU 3TOM YUUTHIBAIOTCS PE3YIbTaThl TEKYIIETO
KOHTpPOJISl yCHEBAEMOCTM B TeueHHEe cemecTtpa. OLEHKa CTENeHUu JAOCTHXKEHUS
OOyYaroNIMMUCS TJIAHUPYEMbBIX pE3yJIbTaTOB OOy4YeHHS IO AUCHMIUIMHE (MOAYJIIO)
IPOBOJUTCS MPENOAABATENEM, BEAYIIUM 3aHATHS MO JUCUUIUIMHE (MOIYII0), METOJAOM
JKCIEepTHON oueHkn winm myteM tectupoBanus B CJ[O. Ilo mrToram npomexyTO4HON
aTTecTalMy MO JAMCLMIUIMHE (MOAYJIIO) BBICTABIISIETCS OLUEHKA «OTIMYHO», «XOPOLIOY,
«YJOBJIETBOPUTENBHO» WIH «HEYAOBIETBOPUTEIBHOY.

K npomexyTo4HOU aTTecTaliy TOMYyCKArTCs TOJIbKO CTYAEHTHI, BBIIIOJHUBIINE BCE
BUJbl Y4eOHOH palboThl, MPEAyCMOTpPEHHbIE paboyeil NmporpaMMoil MO AMCLMILIMHE
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«buoxumus (TIPOIILIH TPOMEXKYTOUHBIN KOHTPOJIb (KOHTPOJIbHBIE PaOOTHI), BEITIOTHIIIN U
3aIUTHIIN JJaOOpaTOpHbIE PabOTHI).

IxaJa oneHuBaHuA Onucanue

BoinmonHensl Bce BHABI y4eOHOUM palOThI, NpeayCMOTpPEHHbBIE
y4eOHBIM I1aHOM. CTYJIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUI,
YMEHHI, HaBBIKOB IMPHUBEACHHBIM B TaOIuIaxXx IoOKa3aTelei,
onepHupyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSMH, HaBBIKAMHU,
MIPUMEHSET UX B CUTYyalUsX MOBBILIEHHON CiI0XKHOCTH. [Ipyu 3TOM
MOTYT OBITh AOIYILEHbl HE3HAUYUTEIbHbIE OMIMOKHU, HETOYHOCTH,
3aTpyAHEHUS [IPU AaHATUTUYECKUX ONEPALMIX, IEPEHOCE 3HAHUM U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYalUH.

OTiIu4yHO

BeimonHensl Bce BBl y4eOHOW paboThl, NpPEeAyCMOTPEHHBIE
y4eOHbpIM  MiaHoM. CTyJIeHT  JE€MOHCTPUPYET  YacCTUYHOE
COOTBETCTBUE 3HAaHUM, YMEHHUIl, HaBBIKOB IPHUBEICHHBIM B
Xoporo TabyMLax nokasaresel, onepupyer NpuoOpPETEHHbBIMH 3HAHUSIMH,
HO JOIYCKalOTCS HE3HAYMTENIbHblE OLIMOKHM, HETOYHOCTH IpH
AQHAJMTUYECKUX OIEepalusiX, 3aTPYAHACTCS IIPU NIEPEHOCE YMEHUHN
Ha HOBBIE, HECTaHJAPTHbIE CUTYALlUH.

BoinonHensl Bce BHAbI yueOHOW pabOThI, IPETyCMOTPEHHbIE
yueOHbIM  I1aHOM.  CTyZIeHT  JE€MOHCTPUpPYET  HEMOJIHOEe
COOTBETCTBUE 3HAHWI, YyMEHMI, HABBIKOB IPUBEACHHBIM B
VY 10BIETBOPUTEILHO TabIUIaxX MoKas3aTesel, onepupyer NpuoOPETEHHBIMH 3HAHUSMU,
JOTIYCKAlOTCSl ~ 3HAUMTEIbHbIE  OMIMOKH, HETOYHOCTH  IpHU
QHWINTUYECKUX  OINEpalMsX,  HUCHBITBIBAET  3HAYUTEIbHBIC
3aTpyIHSAETCS MpY NPUMEHEHUHU HaBBIKOB B HOBBIX CUTYaIUsAX

He BpimonHeH onuH wiu Oojee BUAOB yueOHOW paloOTHI,
IPEIYyCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYAEHT JE€MOHCTPUpPYET
HETIOJTHOE COOTBETCTBHE 3HAHUH, YMEHUH, HABBIKOB MTPHBEICHHBIM
B Ta0nMuax nokasaresel, AOMyCKaloTCsl 3HAUYUTEIbHbIE OMIMOKH,
NPOSIBIISIETCS OTCYTCTBHE 3HAHWH, YMEHHIA, HABBIKOB IO DSy
nokaszaresel, CTYJeHT MCIBITHIBAET 3HAYUTENIbHbIE 3aTpPyIHEHHS
NpY OTIEPUPOBAHUN 3HAHUSMH M YMEHHSMHU TP WX TEPEHOCE Ha
HOBBIE CUTYaIUH.

HeynosnersopurensHo

BeimonHensl Bce BUAbI y4ueOHOM paboOThl, MpeayCMOTpPEHHbIE
y4eOHBIM M1aHOM. CTYJIEHT J€MOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHHUH, HaBBIKOB MPHUBEIEHHBIM B TaONMIAX TOKa3aTeleH,
orepupyeT MpPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKAMU,
IIPUMEHSIET UX B CUTyallMsX MOBBIIIEHHON cioXkHOCTH. [Ipn aTOM
MOTYT OBITh AOIYIIEHbl HE3HAUYUTEIbHbIE OMMUOKHU, HETOYHOCTH,
3aTpyJHEHUS IIPU AHAJTUTHUECKUX ONEpalusiX, IEPEHOCEe 3HaHUU U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAallUH.

3auTeHo
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He 3aureno

HOBBIC CUTYyallUuH.

He BomonHeH oauH wiu Oonee BHUAOB Y4eOHOH paboTHI,
HIPESYyCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYAEHT IE€MOHCTpUpPYET
HEIIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB IIPUBECHHBIM
B Ta0nMuax Iokas3aTesel, AOIMYyCKaloTCs 3HauYUTeIbHbIE OIIMOKH,
IIPOSIBIISIETCS OTCYTCTBHE 3HAHUI, YMEHUH, HaBBIKOB IO psay
IIOKa3aTeNnel, CTyACHT HCIBITHIBACT 3HAUYUTEIIbHBIC 3aTPyIHEHUS
IIPY ONEPUPOBAHUM 3HAHUSMU U YMEHHSIMHM IPU UX IIEPEHOCE Ha

Hepequb OIOCHOYHBIX CPCACTB I10 JUCHUIIIINHC «bruoxumus

HaumenoBanue [IpeacraBienue
Kparkast xapakTepuCTHKa OI[CHOYHOTO
OIICHOYHOTO OIICHOYHOTO CPEJICTBA B
oC cpencTBa
cpencTBa dOC
CpeAcTBO MpPOBEPKH YMEHHH MPUMEHSThH
KonTponbHas P POBED d P KoMmmiekT KOHTpOJIbHBIX
MOJly4YeHHbIE 3HAHUS AJI pelIeHUus 3ajad .
1 | pabota (K/P) 3aJlaHuH 10 BapHaHTaM
OTIPEICIICHHOTO THIIA TI0 TEME HITU Pa3Ieiy
CpencTBo KOHTPOJSi, OPraHU30BAHHOE KaK
crienualibHass ~ Oecela  MEAaroruyecKoro
YcTHBIi onpoc paboTHuka ¢ oOydaromuMmcsi Ha Tembl, | Bompocsl o
5 cobecesioBaHue, CBS3aHHBIE C M3y4aeMOW IUCIUIUIMHON, M | Temam/pasienam
(YO) paccuMTaHHOE€ Ha BBISICHEHHE OOBeMa | JUCIUILTAHBI
3HaHUU 00YyYaroIIerocs Mo ONpeAeIeHHOMY
pasneny, TeMe, mpoosaemMe u T.1I.
CpencTBO KOHTPOJISI YCBOCHUST y4eOHOTO
(TeopeTHUYECKOTO " MIPAKTUYECKOTO)
MaTepuana, i3y4eHHOr0 B X0JI€ TOJTOTOBKK | Bompocsr 1o
3amura Y TIPOBEACHUS JIA0OPATOPHBIX PabOT 1O TemMam/pazenam
3 | mabopaTopHBIX pabOT [COOTBETCTBYIOMIMM  TeMaM  (pasjeiiam) JHUCUHIIINHEI,
(3JD) mucuuIuHeL. OpraHu30BaHO Kak y4eOHOE | M3YYEHHBIM B XOJC
3aHATHE B BUJIE cobeceoBaHus | TabOPaTOPHBIX padoT
MearoruuecKoro paboTHHKAC
00y4JaroIuMHUCs

Kypcosas pabota

CpeacTBo NpoBEPKHU 3HAHUI U YMEHUI

3amuTa KypcoBoii paboThl

OK3aMeHaIMOHHAs
pabota (uToroas
atrectarus) (OP)

CpenctBo  HUTOTOBOM  OIIEHKU  CTENEHHU
JTIOCTHXKEHUS 00yYaroImUMHUCs
[JIAHUPYEMBIX PE3yJIbTaTOB OOYYEHHS TIO

JHUCITUITIINHEC Ha OCHOBE NHCHMCHHOHU

Kommiekt
IK3aMEHAITMOHHBIX
OUJIETOB
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IK3ameHauuoHHvle 60NPOCHL:
JK3aMeHAUMOHHbIE BONPOCHI:
JK3aMeHAUMOHHbIE BONPOCHI:
Cmamuueckasn ouoxumus

1. buoxumuyeckas opraHu3alus KUBbIX OpraHU3MOB. Makpo- 1 MUKPOAJIEMEHTHI

2. CpaBHUTEIBbHBIC XaPaKTEPUCTUKHN OMOXUMUICCKON OpraHn3aIiK KJICTOK MPOKAPUOT U
AYKapuoT

3. [lpuHuun koMnapTMEHTATU3ANN OMOXUMHUYECKHUX MPOIECCOB B KIJIETKE

4. DneMeHThl, CcojAepKalmecs B JKUBBIX CHCTEMaX, OWOJIOTHYECKHE MOJICKYJIbI,
MaKpOMOJIEKYJIbI

5. Ponb Maruus B MeTabOJIMYECKUX MPOIECCaX B KIETKE

6. AMHHOKHCIJIOTBI: CTPOCHHE U KIacCH(PHUKAITISI

7. AMHHOKHCIIOTHI. DU3UKO - XMMUYECKHE CBOMCTBA aMHUHOKHCIIOT M MX CBSI3b CO
CBOMCTBaMU Oeika

8. TNomumenTuabl u 6enku. CBS3U B OSITKOBBIX MOJICKYJIaX

9. Lu D -aMHUHOKHUCIOTHI. 3aMEHUMBIE U HE3aMEHUMbIE aMUHOKHCIIOTHI

10. benku: pazMepsl OEIKOBBIX MOJEKYJ, CTPYKTypa, JE€HATypalus U peHaTypaius
O€JIKOB

11. TlpocTpancTBeHHAss CTPyKTypa OenkoBoi MoJekynbl. [lepBuuHas, BTOpUYHas,
TPETUYHASI K YETBEPTUIHAS CTPYKTYpa

12. Knaccudukanus OenkoB. ['moOynsapueie u dubpuisipasie  Oenku. [Ipocteie u
CJIOXHBIE O€JIKH, IPEJICTABUTEINN B KUBBIX OpPraHU3Max

13. ®epmenTtsl. Mexanusm aeiicTBus. JIokamu3amus B KJIETKe

14, ®epmenTtsl. OCHOBHBIC KJ1acChl. 3HaUCHHE (PEPMEHTOB

15. YrneBoasl: MOHOCAXapHUIbl, TUCAXAPUIBI, TOTUCAXAPUIBl — KX CTPOCHUE U (PYHKIIUH.
['maponu3 nosmcaxapuioB

16. YrneBogsl. D- u L- kornduryparuu. [Ipaktuueckas 3Ha4MMOCTh MOHOCAXaPHUIOB U UX
MPOU3BOAHBIX.

17. Ilomucaxapuasl. CTpoeHue, CBOMCTBA U 3HAYEHUE KpaxMala, IIIMKOreHa, IeJUTI0JI03bI,
XUTHHA

18. Jlunuapr: knaccudukarus, CBOMCTBa U (PYHKITUH

19. HeoMbu1g€MBIE JTUITH B

20. Tpuraunepuabl U KUPHBIC KACTOTHI

21. ®ochonunuasl pa3HbIX rpymi opraiu3MoB. CTpoeHHE U (PYHKIIUH.

22. HykienHOBbIE KUCTOTHI: CTPOCHUE HYKJICOTHU]IOB, OOpa3oBaHUE NUHYKJICOTHIOB U
nonuHykiaeotuaoB. Ctpykrypa JJHK u PHK

23. A3oTHcThIC OCHOBAHUS (ITyPUHBI, TUPUMHUTAHBI)

24. Ctpoenue u 6uonorudeckas poas JJHK. [Ipasuno Yapradda

25. Xapaxkrepuctuka nepsudHoit ctpykrypsl JJHK. [[Boitnas cimpans JJHK

26. [{urorutazmatuyeckas MeMOpana. XMMUYECKUN COCTaB, CTpOeHUE, PYHKIHH

27. CTpoeHue U TPAHCIIOPTHBIE CBOMCTBA KIETOYHBIX MEMOpaH

28. TpaHcnopT cyOCTpaTOB U MPOAYKTOB, OCHOBHBIE MEXaHU3MbI, TACCUBHBIA U aKTUBHBIN
TPAHCTIOPT

29. CUMIIOPTHBIN U AHTUIIOPTHBIN MEPEHOC BEUIECTB Uepe3 OMOJOTHYECKUE MEMOPAHBI.
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30. Monodopsl. Mexanuszm aeiictBus. [Ipumepsr

31. OU3HKO-XUMHUYECKHE M OMOJIOTHUECKHE CBOWCTBA O€IKOB. BhimeneHue u o4ucTKa
OenKoB

32. YupTpacTpyKkTypa KieToK. [IpuHIMI ~KOMIapTMEHTATU3alul  OHOXMMHUYECKUX
MPOIIECCOB B KJIETKE

Jlunamuueckasn ouoxumusn

33. becxnopoduinbHbI HOTOCHHTES

34. AHOokcureHHbIN XJI0podunpHail GoToCcUHTE3

35. OKcUreHHbI| XJI0pOPUIbHBINA (HOTOCUHTES

36. ®orocunres3. CBeToBas craaus

37. ®orocunre3. [y KaapsBuaa

38. ®otocunte3. POTOCUCTEMBI, ITEKTPOH-TPAHCTIOPTHAS IIETIH

39. ®otocunte3. CBeTOCOOMpPAIOIINE KOMILJIEKCHI, pEaKIIMOHHBIE [IEHTPbI

40. ABToTpodHOE MTUTaHUE, POTOCUHTE3, XEMOCHUHTE3

41. Makpospruyeckue COeJMHEHMS.

42. Dtammel 3HEpreTHIecKOoro oomeHa. ['enepupoBanue sueprun. Poims ATO.

43. Ana>poOHOE OKMCIICHHE TIIOKO3bI /TITMKOIN3/

44. Tlenro3odochaTHbIN TUKT

45. bpoxxenue. OCHOBHbIE TUIIBI U cTaguu. DEPMEHTHI U KOPEPMEHTHI

46. Mono4HO-KUCTIOe OpOKEHUE

47. CniuptoBoe OposkeHue

48. [TponmoHOBOKHCIIOE OpOKEHUE

49. MaclssHOKHCIIOE U alleTOHOOY THIIOBOE OpOKEHHE

50. JIBycyOcTpatHble OpokeHuss. AMUHOKUCIOTHOE OpoxkeHue, CyKIMHAT-3TaHOJIBHOE
OpoxxeHue

51. YKCYCHOKHUCIIOE Y JINMOHHOKHUCIIOE «OPOKEHUSD»

52. KodepmeHT A 1 ero poiib B KIETOYHOM META00IH3Me

53. Dueprerudeckuiit MeTaboam3M. OCHOBHBIE TIPOIIECCHI

54. IlpuHIUIIBI CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3alNKU 3JICKTPOH-TPAHCIIOPTHOMN
(IpIxaTesnbHOM) LIeN MUTOXOHIPUI

55. MexaHu3MBbl CONPSKEHUS] OKUCIICHUS U POCPOPUITMPOBAHUS B IBIXATEIBHOMN IIETIH

56. TpancmemOpaHHBIN MOTEHITHAT TPOTOHOB U paboTa ATd-cuHTeTa3bI

57. IpixaTenbHas 1enb. [{lutoxpomsl. Y OUXUHOH

58. [ukn Kpebca. OcHOoBHBIE cTaniuu U pepMeHTHI. bruonorudeckoe 3HaueHNE

59. OxucnurenbHoe GpochopunupoBanue. Beixos sneprun

60. DneKkTpoH-TpaHCIIOPTHAS IIEh, OKUCTUTENbHOE pochoprmmpoBaHue.

61. AspoGHoe u aHa’pobHOE bIxanue. DPPEKTUBHOCTH TPEBPAILICHUS SHEPTUU

62. AHa’pOOHOE JIbIXaHHE

63. Cynbdartnoe npixanue. CynbaTpesyKTophbl

64. dymapaTHOe AbIXaHUE

65. HutpaTtHoe npixanue

66. Kapb6onaTtHoe npixanue. MetaHoreHes 1 arieToreHes

67. «Kemnesnoe" nprxanue

68. JlromuHEeCTICHITHS

Peanmu3anusi reHeTHYeckod HHGPOPMALMHU B KJIEeTKe
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69. Xpanenue u nepegaya reHeTuuaeckoit nHGopmauu. MosexkyispHble MEXaHU3MbI
70.Ilepenaya reneTueckoi HHPOPMAIIUU KaK COBOKYITHOCTh OMOXUMHUYECKUX MPOIIECCOB
71.T'enom npokapuot. I[lnazmuasi

72.I'enom sykapuoT. BHexpoMocoMHasi HaclIeACTBEHHOCTh

73.CTpyKTypa XpOMOCOM U XpOMaTHHA

74.Hykneocomsl. Crimpanuzanus JJHK

75.Hyxneonporeuibl. beiaku rucToHbI

76.ITpunnun kommaemeHnTapHoctu. ['eHernueckuit koa. ['eHoMm.
77.PexoMOUHAIMS Y SYKAPUOT U IPOKAPUOT

78.Permukanus JJHK. Mexanusm, oCHOBHbIE ()ePMEHTHI.

79.Ponb npaiiMepoB B Mpoliecce peruimKaiim

80.I1puuunsl 06pazoBanus pparmeHToB OKazaku

81.Perynsius reHHOW aKTUBHOCTH

82.0cobennoctu permkanuu JJHK

83.MyTaruu, ux Turbel ¥ mocienctsus. Pemaparus [IHK
84.buonornueckas posib paznuyHbix BuaoB PHK.

85. Tpanckpunius MPHK

86.0co06eHHOCTH TPAHCKPUIIIINH Y IPOKAPUOT

87.0co06eHHOCTH TPAHCKPHUITIIUH Y SYKATTHOT

88. Perymsius TpaHCKPUTIITHH.

89.Pubocomansnas PHK. 16S pPHK

90.mPIIK, pPHK u TPHK, 1 ux pois B TpaHcnsuuu

91.Crpykrypa TPHK

92.ITponeccuar MPHK

93. Tpancnsamus. OcHOBHBIC dTanbl. JIokanu3anus B KJICTKE.

94. Koguposanue amunokuciot B JIHK. I'eHeTndeckmii ko

95. TpaHcsiius KaKk 3aBEepIIAIOIINI ATall Iepeaadyn TeHeTUIeCKOU HH(POpMaIUu
96.Mexanusm aerictsusg TPHK

97.Perynsmus cunTesa 6enka

98.I'eHOM TTPOKAPUOT U FYKAPUOT

99.PerynupoBanue meTaboa13Ma Ha KIETOYHOM U CYOKJIETOUHOM YPOBHSIX



