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1. IIe.lm, 3aJa4M U IVIAHUPYEMBbIC PE3yJabTaThbl oﬁyqemm Mo JTUCHHUIIJINHE

Kypc «buoxumus» NpEeACTaBIISIET coboit crieuuagbHbIN
€CTeCTBEHHOHAYYHbBIH Kypc I OakajaBpoB, OOyYalOIIMXCS 1O HaIpPaBICHHIO
HOJATOTOBKH «BHOTEXHOIOTH.

LenssMu OCBOCHUS TUCIMILTMHBI « BHOXHMUS) SABISIOTCA:

- (¢opMHpOBaHHE Yy CTYACHTOB HAyYHBIX MpPEICTAaBICHUH O creuupuke
MOJIEKYJISIPHOTO, HaIMOJEKYISIPHOTO M CYOKJIETOYHOTO YpPOBHEM OpraHu3aluu
O6HOIOrH4ecKux CHCTEM, SIBIISIOIIUX CS LEHTPAIbHBIM 3JIEMEHTOM
OMOTEXHOJIOTHYECKHX ITPOU3BOJICTB;

- Jath CTyJeHTaM (pyHIaMeHTaIbHbIC 3HAHUS O CTPOCHHU U CBOWCTBAaX XUMH-
YECKHUX COEIMHEHHH, BXOJSAIIUX B COCTAaB )KUBOW MaTEpUH, UX B3aUMHBIX MpeBpalle-
HUSX, O 3HAYEHUH OMOXMMHUYECKHX MIPOLIECCOB C MX Yy4YacTHEM JUIl IIOHHMAaHUs
(DM3UKO-XMMUYECKHX OCHOB JKH3HEACATCIBHOCTH, MOJEKYISIPHBIX ~ MEXaHH3MOB
HACJIE/ICTBEHHOCTH;

- chopmMupoBaTh  MOHHUMAaHHE  EJIMHCTBA METAOOIMYECKUX TPOIECCOB B
OpraHu3Me W HUX PEeryJAlUd Ha MOJEKYJISIPHOM, KJICTOYHOM U OPTaHU3MEHHOM
YPOBHSX, JaTh OIBIT KCIIEPIMEHTAIBHOT'0 U3yUeHHU OMOXUMHUECKUX MPOLIECCOB;

- OATOTOBKA CTYJICHTA K JAEATEIbHOCTH B COOTBETCTBHHU C KBATH(UKALIMOHHOM
XapaKTepUCTUKOM MO HAIpPaBIEHUIO.

OOyuenne mno aucuuiuinHe «buoxmmmus» HampaBieHO Ha (HOpMHpOBaHUE
y 00yJaromuxcs cleIyomnuX KOMISTCHINH:

Ko u HauMeHOBaHUe KOMIIETEeHIH i HuaukaTopbl 10CTHKEHUST
KOMIIeTeH U

OIIK-1. Cnocoben u3y4ats, aHanusupoath, | MOITK-1.1. 3HaeT 3aK0HBI 1 3aKOHOMEPHOCTH
UCIIOJNIb30BaTh OMOJIOTMUECKHE OOBEKTHl M | MAaTEMAaTHUECKUX, PUIHMICCKUX, XUMUYECKUX
MPOLIECCHI, OCHOBBIBASACH HA 3aKOHAX M | M OMOJIOTHYECKHX HAYK U X B3aUMOCBSI3H

3aKOHOMEPHOCTAX maremarnyeckux, | MOIIK-1.2. Crnoco0Gen u3yuaTh U aHaIM3U-
(U3NYECKUX, XUMUYECKIX U OUOJOTHYECKHX | pOBAaTh OHOIOTHYECKHE OOBEKTHI U MPO-
HayK ¥ UX B3aHMOCBSI3IX LECChl

MOIIK -1.3. Bnageer HaBbIKAMH HCIIOIL30-
BaHUS B IPO(ECCHOHANBHO AeATENbHOCTH
OMOJIOrMYECKUX 00BEKTOB M IIPOLIECCOB

OIIK-7. CnocobeH npoBOaHUTH HOIIK-7.1. 3naer 6a30BbIe MAaTEMaTHYECCKHE,
9KCIIEPUMEHTAIIbHBIE HCCIESIOBAHUS U ¢dusnyeckue, GU3NKO-XUMHYECKHE,
HCTIBITAHUS TIO 33J]aHHOW METO/IUKE, XHUMHUECKUE, OMOJIOTHYECKHUE,

HAOJFOICHUS 1 U3MEPEHHsI, 00padaThIBaTh 1 | MUKPOOHOIOTHYECKHE METOIBI,
HHTEPIPETUPOBATH IKCIIEPUMEHTAIbHbIC MpUMEHsIEMbIe B OHOTEXHOJIOTHU

JlaHHbIE, IPIMEHSS MaTeMaTHYECKNUE, MOIIK-7.2. Bnageer 0CHOBHBIMU METOIAMU
¢buznyeckue, GU3NKO-XUMHIECKHE, IKCIIEPUMEHTAIIBHBIX UCCIICIOBAaHUI U
XMMHYECKHe, OHOJIOTNYeCcKue, UCTIBITAHUH B OMOTEXHOJIOTUU

MHUKpPOOUOIOTHUECKUE METOIBI HOIIK-7.3. T'oToB 110 3a/ITaHHOM MeToAUKe




MPOBOJUTH SKCIIEPUMEHTAIIbHbIE
UCCIIEJIOBAaHUS U UCTIBITAHUS, HAOIIOACHUS 1
U3MEpEHHs, 00padaThIBaTh U
HMHTEPIPETUPOBATE DKCIIEPUMEHTAJIbHEIE

JTaHHBIE
ITK-4. Cioco6eH K MONCKY U aHAIIN3y WUIIK-4.1. 3HaeT akTyalbHYI0 HOPMaTHBHYIO
HAYYHO-TEeXHUYECKOW MH(POpMALUK 1 JIOKYMEHTALUIO B CBOCH 00JIaCTH, METOJbI

HHTEpIPETALNH Pe3yJIbTATOB UCCICIOBAHUI | aHaNM3a HAy4YHBIX JAHHBIX, [UIAHHPOBAHHUS U
OpraHu3alliK UCCIIEIOBAHUI U pa3paboToOK
UIIK-4.2. YMeeT NIpUMEHSTh aKTyallbHYIO
HOPMaTHUBHYIO

JIOKYMEHTALUIO B CBOEH 00J1aCTH 3HAHUH,
oopMIIATH pe3yabTaThl HAYYHO-
HCCIIEI0BATENBCKUX U ONBITHO-
KOHCTPYKTOPCKHX paboT

UIIK-4.3. CriocobeH ocyIecTBIITh
pa3paboTKH IUIAHOB 1

METOJMYECKHX MPOrpaMM IPOBEACHHUS
HCCIEAOBAHNM,

OpraHM30BBIBATh COOp M U3YUCHHUS HAYUHO-
TEXHUYECKOH HH(OpPMALIHH 110 TEME
HCCIIeI0OBaHUI U pa3pabOTOK, NPOBEIUTH
aHaJIN3 Hay4YHBIX JAHHBIX, PE3yJIbTATOB
9KCIIEPUMEHTOB, OCYLIECTBIIATh
TeopeTnyeckrue 0000IIeH s HayYHBIX
JIAHHBIX, PE3yJIbTATOB YKCIEPUMEHTOB U
HaOJIIOAEHUI

2.  MecTo AMCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOIi MporpaMMbl

Huctumnaa «buoxumus» otHocuTes K 0a3oBoit yactu (B.1.) ocHoBHOM
o0Opa3oBaTeNbHON MporpamMMBbl OakaigaBpuarta, Mmoxyito b1.1.16. «MaTtemarnueckue u
€CTECTBCHHO-HAYYHBIE TUCIIMIUTHHED.

Cenenusi, wm3naraemple B Kypce «buoxumus», HaloT 0OBsSICHEHUE
OMONOTHYECKUX SIBIEHUH C WCIOJB30BAHMEM JAaHHBIX  (DU3UKO-XMMHYECKHX
WCCIIEIOBAaHUA W HEOOXOAMMBI IS H3y4YeHHsl CTYIASHTaMH JPYTHX ITUCIUILINH,
HanpuMep: « XuMusi ONOJIOTUYECKU aKTUBHBIX BEIIECTBY, « OCHOBBI OMOTEXHOIOTHH,
«IIpompiieHHas  6uorexHonorus», «OCHOBBI MOJEKYISIpPHOW Ouojorum» u B
MPAKTUYECKOH eATEIbHOCTH nocie okoHdyanus BY3a.

s ycBoeHHSI Kypca CTyIEHTHI JTOJDKHBI OBITh 3HAKOMEI C KypcaMH oOIIei u
HEOPraHMYECKOW XMUMHH, OPTaHUICCKOW XUMHHU, (PU3NISCKON M KOJJIOMTHOW XUMHUH,
a Taxke KypcoM «O01mmas OMoNIOTHS 1 MUKPOOHOIIOTHS.



aKaJleMUIeCKNX 9acoB (U3 HUX 54 yaca — caMocTosiTeNbHas paboTa CTyIeHTOB).

3. CTpyKTypa M cojiep:kaHne TUCIUILTHHBI

OO61mas Tpy1I0eMKOCTh TUCIUILIMHBI COCTaBISAET 4 3a4€THBIX eIUHUIL, T.e. 144

4 cemectp: yekuuu —36 4acos, ysabopaTopHble paboTel — 54 yaca, popma

KOHTpPOJIA — 3K3aMCH, KypCcoBas pa60Ta.

3.1 Bwuabl yueOHOii paGoThI H TPY10eMKOCTH
(o hopmam 0OyueHust)

3.1.1. Ounast opma 0Oy4eHHS

Ne n/m . KoanuectBo
Bua yueGHoii paboTbl
4acoB
1 AyAHTOpPHBIE 3aHATHSA 90
B Tom uncre:
1.1 Jlexmn 36
1.2 CeMuHapCKHE/IPAKTHUYCCKUE 3aHITHUS
1.3 JlaGoparopHble 3aHATHsI 54
2 CamocrosiTenbHast padoTa 54
3 IIpomeskyTOouHasi aTTECTALUS
3auer/nud.3aueT/s3K3aMeH IK3aMeH
4. Kypcosas padora
HTtoro 144

3.2 TemaTu4ecKuii MIaH U3yYeHUs! TUCUUIIMHDI
(o popmam o0OyUIeHN)

3.2.1. Ognas ¢popma oOyueHHS

TpyaoemkocTsb, 4ac
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1 Beeznennie B OMOXUMUI0. MeTOIbI 2 4
ouoxumun. Mctopusi OHOXUMUHK
2 Tema 1. YrieBomasl 2 6
3 Tewma 2. JIunuasr 2 4
4 Tema 3. AMMHOKHCIIOTHI, IENTH/IBI 2 6
5 Tema 3. Benku 2 6
6 | Tema 3. ®epMeHTHI 2 4




7 | Tema 5. Hykneosunael, HyKJICOTHABI, 2 4
HYKJICUHOBBIE KUCTOTBI
8 Tema 6. Ilepemaua reHeTH4ecKOU 2

nHOOpMAIIMK  KaK  COBOKYITHOCTB
OMOXUMHYECKUX MPOLIECCOB

9 | Tema 7. Crpoenue 2
[MTOILIA3MATHYECKOM MeMOpaHbI.
Tpancnopr BEILECTB yepes
LUTOIUIA3MATHYEKYI0 MeMOpaHy

10 | Tema 9. OOMeH BewmeCTB U 2 4
MIPEBPAICHUE YHEPTUH B KIICTKE

11 | Tema 10. OxucnuTenbHbIE MPOIECCH B 2 4
KIIETKE

12 | Tema 11. dorocunTes. 2

13 | Tema 12. XemocuHTe3 2

14 | Tema 13. I'ukonus. 2 4
[Tenro3odocdaThsbrii myTh

IIpEBpaIlCHUs yIJIEBOJOB

15 | Tema 14. Bpoxenue 2 4
16 | Tema 15. AspoGHOE IBIXaHHE 2 4
17 | Tema 15. AspoGHoe abIxaHne 2
18 | Tema 16. AHaspoOHOE JbIXaHUE 2
Hroro 144 36 54 54

3.3 Conep:xanue TUCHUTLTHHBI

Beenenue. buoxumust - Hayka 0 BeLIECTBaX, KOTOPHIE BXOJST B COCTaB >KUBOU
MPUPOABI, M MX MPEBPALICHUAX, JISKAIIUX B OCHOBE Pa3HOOOPA3HBIX IMPOSBICHUI
KU3HEIEATETBHOCTH. TeopeTuueckas ¥ NpakTHUecKast 3HaUMMOCTh OMOXHMUH, CBA3h
C IpyTUMH €CTECTBEHHBIMH HaykaMu. KpaTkas HCTOpUS pa3BUTHS OHOXUMUH.

Tema 1. YrneBoasl. Knaccudukanms u HoMmeHknatypa. buonoruueckas poiis u
pactipoctpanenue B npupoje. OcoOeHHOCTH CTPOSHHs, HU30MepHH, KoHdopManuu u
OMOXMMHYECKUX CBOWCTB MOHOCaxapuaoB. [Ipon3BogHbIE MOHOCAXapHIOB: KUCIOTHI,
TJINKO3U/BI, aMHHOCaxapa, tocdocaxapa. IpakTuueckas 3HaYMMOCTb
MOHOCAXapHUI0B U UX IPOU3BOIHBIX.

Omurocaxapunsl. CTpoeHHe, CBOMCTBA M OHONOTHYECKash POJIb OCHOBHBIX
MPUPOAHBIX AUCAXaPUIOB.

INonucaxapunsl: roMo- U rerepornukadbl. CTpoeHHE, CBOWCTBA M 3HAUCHHE
KpaxMmalia, TJHKOTeHa, IeJUTION036l, XWTHHA. [erepormmkanbl. Kiaccudukarus,
pacmpocTpaHeHue u Ouosorndeckast poib. [Iporeormukansl. [ IMKO3aMUHOTIIUKAHBI.
IIpaxTudeckoe UCIOIB30BaHUE OJIUIO- U IIOJIUCAXAPULIOB.

Tema 2. Jlunmpel. CrpoeHne, (QU3MKO-XMMHYECKHE  CBOMCTBA |
¢yHKIIMOHANBHAsT pouib JIMNKA0B. Kitaccudukanys 1 HOMEHKIIaTypa )KUPHBIX KUCIIOT.




CrpoeHne ¥ (U3MKO-XUMHYECKHUC CBOWCTBAa NPHUPOIHBIX JKUPHBIX KHUCIOT
(HaCPHILICHHBIX; MOHO- W TIOJHMEHOBBIX). [IpHHIMIBI XMMHYECKOTO CTPOCHHS U
(yHKIMH 31HKO3aHOUIOB.

®ochomumuasr: rannepodochoaUmUAbl 1 COUHTOMUESTUHBL. AIMITIHIEPUHEIL.
Bocku. I'mukomumuabl: nepeOpo3uabl W TaHTIHO3UABL. CTEpOMIBL: CTPYKTYpa,
CBOWCTBA BKHEHIINX MpeACTaBUTENCH (XOIECTEPOIT JKETUHBIE KHCIIOTHI, CTCPOUIHbIE
TOPMOHBI, BHTaMuHbl Tpymmsl  J[). bBuonorudeckass ponb W IIPaKTHYECKOE
HCTIOJIB30BaHME JINITHIOB.

Tema 3. AMHHOKHCIIOTBI, ICTITU/IBI, OCITKH

3.1. Krnaccudukauusi aMUHOKUCIOT. XUMHYECKas CTPyKTypa M (DU3UKO-
XMMHUUYECKHE CBOMCTBA aMHHOKHCIIOT. CTepeoxuMusi, aM(pOTepHOCTb, PEaKIMOHHAS
CIIOCOOHOCTh aMHHOKHCIIOT. XapaKTepUCTHKa MENTHAHOW CBS3U. 3aMEHHMBIE H
HEe3aMEHHMBbIC aMHMHOKUCIOTH. [IpHMHIMIBI OpraHmM3alMu W OHOJIOTHYECKas pPOJb
HENTHIOB.

3.2 Pacmpoctpanenne B O0MO00OBEKTaX, pazHOOOpaszue, OMOJOTHYECKas POJb
6enKoB. PU3NKO-XUMHUYECKUE CBOHCTBA OEITKOB. METOIBI OUMCTKH U HACHTH(OUKAINT
6enxoB. [IpuHOMOBI CTPYKTYpHO-(QYHKIMOHANBHON OpraHu3anuu OemkoB. MeTombl
W3yYeHUsT CTPYKTypbl OenkoB. [lepBuunas cTpykTypa OenkoB. 'maponu3 OenkoB,
oTpeieNeHre aMIHOKHCIIOTHOTO COCTaBa. BTopuuHast CTpyKTypa OEJIKOB - 0-CIIHpanu
u B-ctpykTypbl. CTpoeHHe 1 pyHKIHMOHAIbHAS POJIb TIOMEHOB. TpeTnuHas CTpyKTypa.
@onpunr 6enkos ['mobynspuble U GuOpHILIApHBIE Oenky. YeTBepTHYHAS CTPYKTYpa
OenkoB. HanMmonekynspHble O€NKOBBIE KOMIUIEKCH. XapaKTEPUCTHKa CBSI3EH,
CTa0MIM3NPYIOLINX CTPYKTYpY OenkoB. JleHaTypanus 1 peHaTypaus OeIKoB.

3.3 Knaccuduxarnms 6enkoB. [Ipocteie u cnoxubie 6emku. CTpoeHue, CBOHCTBA
u Onoyormyeckas pojb XPOMOIPOTEHHOB ((PIaBOIPOTEHHBI W TEMOIIPOTEHHEI),
TJIMKOIIPOTEMHOB,  JIMIIONPOTEHHOB, METAUIONPOTEHHOB, (ocdomnpoTenHoB u

HYKJIEOITPOTENHOB.
3.4. Ilytu oOpa3oBaHUs U pacnaja aMUHOKUCIIOT. MexaHu3M 1 OHosiornyeckoe
3HAYCHHE NepeaMHUHAPOBAHUSL. IMponeccor JIe3aMUHUPOBAHNUS "

JNeKapOOKCHIIMPOBAHUS ~aMUHOKUCIOT. OOpa3oBaHHE W TPaHCHOPT aMMHaKa.
BoccTaHOBHTENEHOE aMHUHUPOBaHUE. AMHABI M HX (H3UOJIOTHYECKOEC 3HAYCHHUE.
buocuHTe3 MoueBHMHBI. THIIBI  A30THCTOrO OOMEHa: aMMOHHMOTEIIMYECKHI,
YPEOTENNYECKUI U YPUKOTEIHYECKHH.

3.5. depmeHTHI

OcoOeHHOCTH OMOKATAIMTHYECKUX IPOLECCOB. [IPHHIMIBI CTPYKTYpHOM
opranuzanuu GepMeHTOB. AKTUBHBIE U PETYJIATOPHBIE LEHTPHI. Posib kodepMeHTOB 1
NPOCTETHYECKUX TPy B GHokatanuse. KodepmeHTHbIe HOPMBI BATAMUHOB. Y4acTHe
METaJIOB B ()epPMEHTATUBHBIX MPOIIECCaX.



Mexanusm pneiictBus  depmenroB. Kunernka QepMEHTATHBHBIX pEaKLUi.
Karanuruueckue napameTpsl. 3aBUCHMOCTb CKOPOCTH ()epPMEHTATHBHBIX pEakuuil oT
KOHIIEHTpalMu cyocrpaTa, ot pH m Temneparypsl. AKTUBanus ¥ MHIMOMpOBaHUE
¢epmenToB.  EpmHunel  ¢epMeHTaTMBHOM — akTHBHOCTH.  M3odepMmeHTHI |
MHOXeCTBeHHBIE (opMbl (epmenToB. IIpuHIMIEI perynsamun (HepMEeHTATHBHBIX
peaxuuii. Kimaccudukanus 1 HoMeHKIaTypa ¢hepMeHTOB. MHXeHepHas SH3UMOJIOTHS.
Hcnonp3oBanue GepMEHTOB B MEAUIIMHE, TPOMBIIINICHHOCTH U CEIBCKOM XO3SICTBE.
®DepMeHTaTUBHBIN THIPOJIU3 OETIKOB.

Tema 4. Buramuns!

Knaccudukanus n HoMeHKIaTypa BUTaMUHOB. CTPYKTypa, CBOHCTBa, pOjb B
0oOMEHE BEIECTB U HCIIOIb30BaHNE OTAEIBHBIX IPEICTABUTEICH BOJOPACTBOPUMBIX U
JKUPOPACTBOPUMBIX BUTAMHHOB, IPOBUTAMHHOB.

Tema 5. Hykneo3unapl, HyKJI€0THAbl, HYKJIEUHOBbIE KUCIOTHI

5.1. PacnipocTpaneHue u Jokanu3aius B OM000BEKTax, pa3HooOpasue, COCTaB,
Ouonmorndeckast posib. A3OTHUCTBIE OCHOBAHHUS. YTJIEBOJHbIE KOMIIOHEHTHI.
XuUMHUYECKOe CTpOeHHEe, (PYHKIMH M HCIIOIb30BaHHE IPUPOIHBIX U CHHTETHYECKHUX
HYKJICO3HIOB ¥ HyKJICOTHIOB.

CrpykTypHas OpraHU3aIHs OJIUTOHYKJICOTH/IOB, MTOJIMHYKJIEOTH/IOB
(HyKJIEHHOBBIX KHCIJIOT). XapakTepucTuka mnepBuyHOr cTpykTypel JHK. ®opmsr
nBoiHoit  crimpanu JIHK. Csszm, crabwmmsupytomme crpykrypy JHK. Ilpuanmn
KoMIieMeHTapHOCTH. OIHO- U ABYLENIOYEYHbIE, KOIbLEBbIE U JIMHEIHBIE MOJIEKYIbI
JHK.

Crpyktypa, cBoicTBa W (QYHKIMHM MAaTpPUYHBIX, PHOOCOMAIBHBIX U
tpancnoptHbix PHK. ®usnko-xumunueckue cpoiictea JIHK u PHK.

Pacimienienne HyKIEMHOBBIX KHUCIOT Hykiea3amu. IlpuHoumnel pacnaza u
O6uMocHHTE3a ITyPUHOBBIX W MIHPUMHUIUHOBBIX HYKICOTHIOB.

Tema 6. Ilepemaua reHerndyeckold MH(pOPMANUU KaK COBOKYIHOCTb
OMOXMMHUYECKHX  MporeccoB. [IpuHmmn  kommuieMeHTapHOCTH. OcCoOEHHOCTH
MaTPUYHOTO CHHTE3A.

buocunte3s JJHK u PHK. Permmkanus JJHK: Onoxumudeckne MEXaHU3MBI U
Ouonornyeckas posib. BHOXMMHYECKHE OCHOBBHI INOJIMMEpa3HOH LEIHOW peaklHu.
Broxumuueckne MexaHU3MbI U OHMOIOTHYECKask POIIb TPAHCKPHIIIUH.

Myrammmn u  wux nocienctBus. Pemapamms JHK. T['mOpuamszanus wu
pexombunanus JTHK.

Tpanckpunuus. buonorumueckas ponp pasnuuebix BuaoB PHK. Perymsanus
tparckpunuuu. Crutaiicuar u nponeccuar PHK.

Tpancnsuus Kak 3aBepLIArONIMK 3Tal Mepeaayd TeHeTHYeCKOH MH(OPMALHH.
I'enernueckuii kox. brocuHTe3 GENKOB M MENTHAOB: JOKATU3ALIUS U OHOIOTHIECKast
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poib. AKTHBAIUs aMUHOKHCIOT, oO0pa3oBanue amuHoami-TPHK. ®@ynkuuu MPHK B
cuHTe3e Oenka. DTarsl nporecca TpaHcisiud. [locTTpaHCIAHOHHasE OHOXUMITYECKast
MOTU(pHUKANHS OCITKOB U MENTHIOB B KIETKAX.

Tema 7. CTtpoeHHe UHUTOIUIA3MATHYECKOW MeMOpaHBl. TpaHCIOPT BeHIECTB
yepe3 IUTOMIa3MaTHIEeKy0 MeMOpaHy.

Tema 8. OOMeH BelecTB U MpeBpaieHue dYHepruu B kieTke. OOMeH BemecTB
KaK COBOKYITHOCTb IJIACTHYECKOTO M YHEPTETHUECKOI0 OOMEHOB, CBA3AHHBIX MEXITY
coboif M ¢ BHemHeH cpenoi. Bakuedmme OMOXMMHYECKHE INPOLECCH B KIIETKE,
MeTaboyMyeckre MyTH CHHTE3a M pacliazia OMOMOJIEKyN B OpraHu3Me, KaTabosu3M 1
aHa0oIu3M.

Makpoapruueckue coeauHenus. AT® u npyrue Hykieozuarpudocharsl.
Baxneiimme O0MOXUMHYECKUE TIPHHIUIBI METa0O0IM3Ma KaK COBOKYITHOCTH PEaKInit
OmocuHTe3a, MpeBpamleHHH H pacmaga OHOMONEKYyJ. JHEepreTH4ecKuil OaiaHc
MPOIECCOB MeTaboIM3Ma.

Tema 9. ABToTpo(HEIE ITpOIIecCHI B KieTke. DoTocuHTEe3. DTaIbl HOTOCHHTE3A.
(bM3UKO-XMMHUUECKass CYIHOCTh. Tumbl (oTocuHTe3a. I[lurmeHTsl (oTocuHTE3A.
Bakrepuopononcun, 6akTeproXI0pOPHILI, XITOPODHUILIL.

BakTeprnopomoncuHoOBEIN POTOCHHTE3 (HEKOTOPBIE apXen).

XnopodasHEIN (POTOCHHTE3: aHOKCUTEHHBIHN (ITypIypHBIE OaKTEepUH, 3eNEHBIC
cepHble 0aKTepHn), OKCUT'eHHBIH (IMaHo0aKkTepun, pacteHus). CBeTo3aBUCHMast CTaIus
¢dorocunTe3a. TunmakoummHele MeMOpaHbl. DOTOCHCTEMBI, pPEaKIMOHHBIC IICHTPEL.
DJEeKTPOH-TpaHCIIOPTHAA 1enb (ortocuHTe3a. [{uTtoxpomer. TemHoBast cramus. [ukn
KanbBuHa.

Xemotpodsr. Hutpudpunupyromme 6akTepui, )xeine300akTeprun, CepoOaKTepu,
THOHOBBIE OaKTEpHH, BOIOPOJHBIC OaKTepUH.

Tema 10. [IpeBparienue 1 BcackIBaHNE YTIICBOAOB B MUIIEBAPUTEIIEHOM TPAKTE.
IMpuamuner Metabonu3Ma ONMro- U moiucaxapuaoB. CHHTE3 M paclaja TITUKOTeHa.
BsaumornpeBpaiieHust MOHOCaxapu0B. AHAYPOOHBIN U adpOOHEII pacia yriieBOAOB.

Tema 11. DHepreTudeckue MPOLECCH B KIETKE.

11.1 Bbuonornueckoe OKHUCJICHHUE. Maxkpospruueckue MOJIEKYJIbL.
Knaccudukanus peakuuii OMOJOrMY4ECKOro OKUCICHUS. [IPpHHIMIIBI CTPYKTYpHO-
(YHKIIMOHANBHONH OpraHM3alM JJIEKTPOH-TPAHCHOPTHOM (IbIXaTeIbHOW) Ienu
muroxounpuii. HAJI- 1 HAJ1®-3aBucumMble nernaporeHassl, GpiaBHHOBBIC (DEPMEHTHI,
YOWXHWHOH, IUTOXPOMBI M ITUTOXpOMOKcHAas3a. llyTwm moTpebneHHMs Kuciopoma B
(hepMEHTaTUBHBIX peakisx. AKTHBHBIE (hOpMEI Kuciaopoaa. [lepexkncHoe okucieHne
munuaoB (ITOJI). Ponp aktuBHBIX (hopm kuciopoma u [IOJI B oOMeHe BemIecTB.
Perynsatopel cBOOOAHO-PAIVKAIBHOTO OKHCICHHSI B KJIETKaX. AHTHOKCHJIAHTHAs
CHCTEMa OpraHHu3Ma.



11

11.2 Tnukonuz. Peakuun. Mertabonnueckast ponb. DHEPreTHUSCKUH BKIIAJL.
Jlokanuzanust B kieTke. Pasznnunble THIBI OpokeHHs (OMOXMMHYECKHE PEaKIHH,
IPE/ICTABUTENH, POJIb B 9KOCUCTEME U OMOTEXHOJIOTMH). MOJIOYHOKHCIIOe OposkeHne
(romo u rerepodepmenTatuBHOe). CrnupToBoe OposkeHue. IIpomroHOBOKHCIOE
Opokerne. MacistHOKHCTIoe OposkeHHe. AdpOOHBIE «OPOXKEHUS» - YKCYCHOKHCIIOE,
JIMMOHHOKHCIIOE.

11.3 Ponp ramkonm3a Kak aHa3poOHOH (a3el neixaHus. KietouHoe ApIXaHUE.
AdpoOHoe npIxaHWe. OTambl (PHEPreTHUECKHil BKJA[, JIOKAJIH3alMsi B KIETKe).
OxucnutensHOoebpokeHne nekapOOKCUIMPOBAHUE TNHPOBUHOTPAJHOW KHCIIOTHL.
Anetun-KoA. Iukn KpeGca (peaxkuun). [lprxaTenpHast 37eKTPOH-TPAHCIIOPTHAS LIETb
MHUTOXOHJpUH. YOUXUHOHBI, HIUTOXPOMBL. bakTepraibHbIe 3JIEKTPOH-TPAHCIIOPTHBIE
nenu. OkucauTenbHOE (ochopummpoBaHre. MexaHN3MBbl CONPSKEHUS! OKHCICHHUS 1
(ochopunrpoBaHus B AbIXaTENbHOM 1enn. TpaHcMeMOpaHHBIN TOTEHIIAI TPOTOHOB
u pabota AT®-cuHTETA3HI.

11.4 AHa»poOHOE IBIXaHuE.

11.5 TenTo3odochaTHbIN MyTh MPEBPALICHUS YTIICBOIOB.

Tema 12. OOmen smnuaoB. PacmiernieHne W BcachblBaHHE JIMIHAOB B
KEJTyJOYHO-KHUIIeYHOM TpakTe. Poub sxeman. TpaHCIIOPT )KUPHBIX KUCIOT B KPOBH U
nnmMe, TpancMeMOpaHHBIN TepeHoc. [IyTH OKUCTIeHNS )KUPHBIX KUCIOT. 3-OKHCICHNE
JKMPHBIX KHCJIOT: MEXaHU3M, TUIaCTHYECKas U SHepreTndeckas poib. CHHTE3 KUPHBIX
KUCJIOT. MyNbTH(EPMEHTHBI KOMIUIEKC CHHTETa3bl XUPHBIX KHCJIOT. [IpuHIMIIBI
OMOCHHTE3a aAlWINIAIECPUHOB U POCHOTUITHIOB.

Tema 13. YpoBum perymsiunn Merabosnusma. ['ymopanbHas peryJsius.
XuMndecKkast IpUpoJia U poJib BAKHEHIIINX TOPMOHOB B PETYJISIINA OOMEHa BEIECTB U
cuHTe3a OenkoB. OCOOEHHOCTH MEXAaHU3MOB JEHCTBHS CTEPOMIHBIX M OEITKOBBIX
TOPMOHOB. BHYTpHKJIETOUHBIE MOCPETHUKH M MX POJIb B MPOBEACHUH M YCHICHUHU
TOPMOHAJIBHOTO CUT'HAJIA.

BuyTpuknerouHas Jokanu3anus OHOXMMHYECKHX IPOLECCOB. IIpHHINIBI
perynsanuu Merabonu3Ma B KJIETKaX M B OpraHu3Me. B3amMocBs3b YIJIEBOJIHOTIO,
JUMUATHOTO U OeTKOBOro ooMeHoB. OOMEH BEIECTB KaK CAMHAS CHCTEMa MPOIIECCOB.

3.4. TemaTuka cCeMMHAPCKHX/MPAKTHYECKHUX H JA0OPATOPHBIX 3aHATHI
3.4.1. CemuHapcKue/mpaKTHYCCKAE 3aHATH

3.4.2. JlaGopaTopHBbIe 3aHATUSA
JlaGopaTopHas pabora Ne 1. 3HAKOMCTBO C TEXHHKOW J1aOOPAaTOPHBIX PaboOT.
Bezonacuocts. [IpaBuia noxapHoi 6€30MacHOCTH.
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Jlabopatopnast pabora Ne 2. JlaboparopHoe o00OpyaOBaHHE, IOCYJa.
Jo3upoBaHue XUIKOCTEH

JlabopatopHas padota Ne 3. OcoGeHHOCTH OMOXHMHYECKOT0 aHaIn3a

JlabopaTopHas padota Ne 4. OcoOCHHOCTH OHOXUMHYECKOTO aHAIH3a

JlaboparopHas pabota Ne 5. Onpenenenre BIaKHOCTH OHOMACChI

JlaboparopHas padota Ne 6. OnpeneneHne BIaXXKHOCTH OMOMACCHI

JlabopatopHas padota Ne 7. XpomaTorpadus

JlabopatopHas padota Ne 8. XpomaTorpadus

Jlaboparopnas pabora Ne 9. TCX, pasneneHrne aMUHOKHCIIOT — ITOCTAHOBKA
XpoMaTorpamm

JlabopatopHas padota Ne 10. TCX, pa3neneHne aMHHOKHCIIOT — aHAJIU3 XPO-
Marorpamm

JlaboparopHas pabora Ne 11. Metos onpeeneHus] peayupYIONUX BEIIECTB
no beprpany-Loypito. Peakuus Tpomepa

Jlabopatophas padota Ne 12. MeTos onpeeicHus peAyHUPYONIHX BEIICCTB
no beptpany-1llloypmto. Peakuus Tpomepa

JlaboparopHas pabota Ne 13. [[BeTHBIC peakIiuu Ha OCIKU

JlaboparopHas padota Ne 14. I|BeTHBIC peakuy Ha OSIIKA

JlabopaTopHas padora Ne 15. Metons! onpeznesnenus Oenka B bnomacce (MeTo[
Koenpmans)

JlaboparopHnas pabota Ne 16. Metonbl onpenenenns Oenka B Onomacce (MeTo
Koenpnans)

JlabopatopHas padota Ne 17. Merons! onpeneneHus 6enka B bnomacce (MeTox
BaprmTeiina)

JlaboparopHas pabota Ne 18. Metons! onpexnencHus Oenka B Onomacce (MeTox
Baprmeiina)

JlabopatopHas padota Ne 19. MeTozp! BEIACTICHHS U OYHCTKH OSIKOB

JlabopaTopHas padora Ne 20. MeTonb! BBIAEICHHUS U OYUCTKU OCIIKOB

JlabopatopHas padora Ne 21. CiektpopoTOMETpHUUECKHI METO ONpEeIeTICHUS
HYKJIEMHOBBIX KHcIOT (1o CriupuHy)

JlaboparopHas padota Ne 22. CriekTpodhOTOMETPHUECKUN METOJ] OTIPEICTICHHIS
HYKJIEHHOBBIX KUCIOT (110 CriupuHy)

JlaboparopHnas pabota Ne 23. OnpeneneHue KapoTHHOUAOB B Guomacce (1o
Caro>XHHUKOBY)

Jlabopatophas pabota Ne 24. OmpeneneHre KapoTHHONIOB B Oromacce (1o
CaroKHIKOBY )

JlabopaTopHas pabota Ne 25. Dnekrpodopes

JlabopaTopHas padota Ne 26. [Ipuem otdera 1o 1a60paTOpHBIM padoTam

JlabopaTopHas padota Ne 27. [Ipuem otdera 1o 1a00paTOpHBIM padoTam
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3.5. TemaTnka KypCcOBBIX IIPOEKTOB (KyPCOBBIX padoT)
IIpumepHbIe TEMBbI KYPCOBBIX padoT:

1. HonudyukuonansHeie Oenkn OakTepuid. [lepcieKTUBE B OHOTEXHOIO-
THH

2. Brienenne yrieBoJopOAOKUCIISIONINX MUKPOOpraHn3MoB. HoBwle nep-
CIIEKTUBbI

3. Hopwmsl moTpeGneHust MUTaTeNIBHBIX BEIIeCTB i yenoBeka. Koppekius
MUTaHUS C TOMOIIBI0 OMOTEXHOJIOTHYECKUX MIPOAYKTOB

4. BoccranaBnuBaromue caxapa. CBOHCTBa U METOJIbI ONIPEIENECHUS B
KyJIbTypaJIbHOM )KUAKOCTH.

5. Koportkue nentuasl. @uznonorndeckast posb. MeTo sl onpeieneHus B
6uomacce.

6. MeTo1bl OMOKATATUTHIECKOH Jerpananuu GochopopraHuIecKux co-
€MHEHHI.

7. MusnepanbHOE TTaHUE KIeTOK. [ledunuTt MuHepansHbIX BemiecTB. Cro-
COOBI OTYYEHUS] He3aMEHUMBIX 3JIEMEHTOB.

8. CBoiicTBa M METO/IBI BRIJCNICHHUS U HIACHTH(OUKAIINH OHOIOTHYECKH aK-
THUBHBIX M1OJIMCaXapU/ibl TPHOOB

9. A3oTdukcalisi y MUKpOOPraHu3MOB. BO3MOKHOE UCTIONB30BAHKE B
OMOTEXHOJIOTHH

10.  Hurpuduxanus. Mcnons3oBaHne B OMOTEXHOJIOTHH

11.  Pa3mepsl 0enKOBBIX MOJIEKYJ. MeTONbI pa3/ienneHus OeIKoB

12.  CpaBHUTENbHBIH aHAIN3 METOJIOB omnpeneneHus Oenka. Beibop meroxa
Juisl Ouomacchl ¥ KyJIbTypajabHOTO (UIbTpaTa

13.  OcobenHoctH (POTOCHHTE3a y PaCTCHUH U IMaHoOaKkTepuii. ®akTopsl,
BIIMSIOIIME Ha (POTOCUHTES.

14. Buonorn4eckd aKTHBHEIC OJHCaXapu bl OakTepuii. CBOHCTBAa M METOIBI
BBIZICTICHUS U MICHTH()UKAIINH.

15. @DakTOopbI, BIUAIOINAE HA CHHTE3 ONOJIOTHYECKH aKTHBHBIX MOJIMCaXapH-
JIOB DYKapHOTaMH. BO3MOXXHOCTH yIIpaBIsSeMOTr0 CHHTE3a OMOIOTHYECKH aKTHBHBIX
BEIIIECTB B OMOTEXHOJIOTHU

16. dakropsl, BIMsIOIIME HA CHHTE3 (epMeHTOB. BO3MOXHOCTH yrpaBisie-
MOro cuHTe3a (pepMeHTOB B OMOTEXHOJIOTHU

17.  HcToyHMKM LEHHBIX JUIUA0B. CpaBHUTENbHAS XapaKTEPUCTHKA

18.  MukpoopraHu3mMbl 1 OMOXMMHUYECKHE MPOLECCHl OMOJeTpalaliii KCeHO-
OMOTHKOB B BOJHOH cpelie Ha mpuMepe (eHoa.

19.  Mukpoopranusmsl 1 OHOXHMHYECKHE TPOLECChl OMOAerpaJau KCEHO-
OMOTHKOB B BOJHOM Cpeie Ha IIPUMEPE TE€KCOreHa



14

20. MukpoopraHu3mMbl 1 OMOXMMHUUYECKHE MPOLECCHl Onoaerpaaliy KCeHO-
OMOTHKOB B BOJHOHM CpeJie Ha IIPUMEpPE OKTOTeHa.

21.  MukpoopraHu3mMsl 1 OMOXMMHUYECKHE MPOLECCHl Onoaerpasanuy KCeHO-
OMOTHKOB B BOJHOH cpelie Ha IIpUMepe TPHHUTPOTOIYOIa.

22.  MukpoopraHu3Mbl 1 OHOXUMHUIECKHE TIPOIECCHl Onoaerpagaii KCeHo-
OMOTHKOB B BOJHOII cpelie Ha MpUMEpPe HUTPOLEIUTIONO3EI.

23.  MuKpoopraHu3Mbl 1 OHOXHMMHUYECKHE ITPOIECCHl OMOerpalaliiii KCEHO-
OMOTHKOB B BOJHOI cpele Ha mpumepe (eHoa.

24. broTtexHomornuecKkue HICTOUHNKY HIeBoro Oenka. CpaBHUTENbHAS Xa-
paKTepUCTHKA aMHHOKHCIIOTHOT'O COCTaBa

4. YueOHoO-MeTOAMYECKOe M MH(POPMAIMOHHOE 00ecniedeHue

4.1. OcHoBHasi TUTEpaTypa
OcHOBHast TUTEPATYPHI:

1. bapeimesa, E. buoxumus / E. Bapsiea ; MunucrepcTBo o0pa3oBaHus
u Hayku Poccuiickot ®enepainmu, enepanbHOe TOCYIapCTBEHHOE OFOIKETHOE 00pa-
30BaTeNIbHOE YUPEXKICHUE BhICIIEro 00pa3oBanus «OpeHOYyprcKuii rocy1apcTBEHHBIN
yHuBepcute», Kadenpa onoxumun n muxpobuonorun. — Opendypr : OI'Y, 2017. —

142 C. : WL —  Pexunm JoCTyna: o MOITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=485267
2. Bapeimesa, E. Teoperndeckue ocHoBbl Onoxumuu / E. bapsimesa, O. ba-

panoBa, T. 'amOypr ; MunuctepcTBo oOpa3zoBaHus u Hayku Poccuiickoit deneparum,
TocymapcTBeHHOE 00pa30BaTENBHOE YUPEKIECHUE BBICIIETO TMPOPECCHOHATBHOTO 00-
pa3oBanus «OpeHOyprckuil rocyaapcTBeHHBIN yHHBepcuTeT». — Openbypr : OI'Y,

2011. - 360 c¢. — Pexum Jpoctyma: mo moamucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=259198
3. [ampaes, A.B. buoxumus / A.B. [llampaes ; MuHmCTEpCTBO 00pa3oBa-

HUA 1 Hayku Poccuiickoit @enepannn, OenepanbHOe TOCyIapCTBEHHOE OIOIKETHOE
o0pa3oBaTenbHOE YUPESKICHNE BBICIIETO MpodeccrnoHanbHoro obpasoBanus «OpeH-
Oyprckuii rocynapcTBeHHBIH yHIUBEpcHTeT». — Operdypr : OI'Y, 2014. — 186 c. : mi.,
CXEM. - Pexxum JocTymna: o HOJITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=270262

4. Bbuonoruueckas xumus / A.Jl. Taranosuy, 3.1. Onenkuii, H.}O. Konea-
noBa, B.B. Jlenesuu ; pen. A.Jl. TaranoBuu. — 2-e uzf., ucnp. — MuHck : Beiiimas
mkona, 2016. — 672 c. : wn. — Pexum pocrynma: mo mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=235731



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
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4.2. JlomoHUTeJbLHAs JIMTepaTypa

1. Buonoruyeckas xumusi: YueOHoe rocodue [uist ctyl. Beicu. YueOH. 3aBeneHuit
/ Tlon pen. H.W. Kosanesckoii. — M: U3nar. Llentp «Axagemus», 2005 — 256.c.

2. buonoruueckas xumus: YdeOHoe ocobue st cty. Beicmn. YueOH. 3aBeneHuit
/ Ton pen. H.W. Kosanesckoit. — M: U3nar. Lentp «Axagemus», 2005 — 256.c.

3. Ilnmaxynos, B.K. OcHoBel nuHamudeckoii 6moxumun / B.K. [lmakynos, 10.A.
Hukomaes. — Mocksa : Jloroc, 2010. — 216 c. — (HoBas yauBepcuTeTcKas OnbIMoTeKa).
— Pexum JIOCTYyTIA: o HOJITHCKE. - URL:
http://biblioclub.ru/index.php?page=book &id=84985

4. I'pumenkoBa, T.H. Yranesogsr / T.H. I'pumenkoBa, B.S. Ienncos, K.A. Hs-
HuHa. — Kemeposo : KemepoBckuii rocynapcTseHHblil yHuBepeutet, 2009. — 117 c. —
Pexum Jocryna: o MHOJITUCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=232494 (mara oOpamieHus:
17.10.2020). — ISBN 978-5-8353-0689-3. — TeKcCT : 2IIEKTPOHHBIH.

5. Hyxneunosslie kucnotsl / coct. T.H. I'pumenkosa, T.B. UyiikoBa ; MuHuctep-
cTBO 0Opa3oBaHus 1 Hayku Poccuiickoit ®enepanun, DepepanrbHOE TOCyAapCTBEHHOES

Oro/pkeTHOE 00pa3oBaTEIbHOE YUPEXKAEHHE BhICIIEro oOpasoBanHust «KemepoBckuit
roCyJlapCTBEHHBIH yHHBepcuTeT» U Ap. — Kemeporo : KemepoBckuii rocyjapcTBeH-
HBlll yHuBepcuter, 2015. — 99 c. — Pexum goctynma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=481587 (mata oOpaleHus:
17.10.2020). — bubnmorp.: c. 92. — ISBN 978-5-8353-1846-9. — Tekcr : 371€KTpOHHBIH.

6. OcHoBpbl Omonorndeckoit xumun / O.B. 'opuakos, b.M. baramaes, H.B. ®e-
nota, B.A. Opoben ; MuHHCTEPCTBO CeNbCKOTO X03s1iicTBa Poccuiickoit deneparmm,
®I'BOY BO CTABPOITOJILCKUI TOCYJIAPCTBEHHBI ATPAPHBIN YHU-
BEPCUTET. — CraBporoib : CTaBpONOILCKUAN TOCYIaPCTBEHHBIN arpapHbIil YHUBEP-

cuter, 2017. — 208 c. : un. — Pexum pgoctyma: mo mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=484922 (nata oOpalueHus:
17.10.2020). — bubmuorp.: c. 203. — TekcT : 37IeKTPOHHBIH.

7. OcHOBBI cTaTH4YecKoi n anHamuueckoit 6uoxumum / coct. O.H. Kynps, JI.H.
Tropuna, T.A. Jluaar ; Cubupckuii rocynapcTBEHHBIH YHUBEPCUTET (DU3NYECKOH
KyJIbTYpHI M criopta u ap. — Omck : U3narenscrBo Cubl' YOK, 2010. — 173 c. : Tadm.,

WL — Pexum JIOCTYyTIA: o MOJITUCKE. — URL:
http://biblioclub.ru/index.php?page=book &id=274881 (marta oOparteHus:
17.10.2020). — TekcCT : AIEKTPOHHBIH.

4.3. DneKTpoHHbIe 00pa3oBaTeIbHbIE pecypchl
ITporpammHOe obecniedeHre He MPeyCMOTPEHO.


http://biblioclub.ru/index.php?page=book&id=84985
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
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1. HVHTepHET-pecypchl BKIIOYAIOT Y4EOHO-METOANYECKHE MaTepralibl

B AIEKTPOHHOM BHJIE, MIPEICTaBJICHHBIC Ha caiite
https://mospolytech.ru/obuchauschimsya/biblioteka/
2. Marepuansl Kypca MPEJCTaBICHBI B BHAE JIEKTPOHHBIX

obpazoBaTtenbHbIX pecypcoB Ha matdpopme CIO Mockosckoro ITomutexa
(LMC): https://online.mospolytech.ru/course/view.php?id=10240

4.4. JIMueH3HOHHOE
odecreueHne
He mpenycmotpeno

U CBOOOJHO pacnmpocTpaHseMoe MPOrpaMMHoOe

4.5. CoBpeMeHHbIE npogeccuoHaNbHbIE 0a3bl
HH(OPMANIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Ilepeyens pecypcoB cetn MHTepHET, JOCTYNHBIX J1J151 0CBOEHHs TUCIUTIJINHBI:

JAHHBIX H

1u/

HaumenoBaHue Ccpl1ka Ha pecypc JocTtynHocTh
DJIEKTPOHHO-0HOIHOTEYHBbIE CHCTEMbI
Jlanp https://e.lanbook.com/ JocTynHa B ceti
HnuTepHeT 6e3
OTpaHHYECHHUI
IPR Books https://www.iprbookshop | JoctymnHa B cetu

Hurepuer 0e3

OTpaHHYCHHUI
CBoOoHBIIT TocTyT B KpymHenIyto | www.ncbi.nlm.nih.gov/P | JoctymnHa
0a3y HayuyHbIX HaHHBIX B obOmactu | ubMed
OouomemuuuHckux Hayk MedLine,
BKJIIOYasi OMOXUMHUIO
Hayunast anexrponHas Oubnuoreka | http://cyberleninka.ru/ HoctynHa
«KUBEPJIEHUHKA»
Odurmansupiii  caiit  ®eneparuu | www.febs.org Jocrynna
EBPOIEHCKIX OMOXUMHUECKUX
00111eCTB

IpodeccnonanbHbie 62361 JAHHBIX

nosuTeMarideckas peepaTuBHO-
oubmuorpaduueckas
HMHAYKOMETpUYeCcKast
(bubaromerpuyeckas) 6a3a JaHHBIX

bBaza naHHbIX Hay4YHOMH http://www.elibrary.ru JocrynHo
3JIEKTPOHHOW OUOIHOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Hocrymuo



https://mospolytech.ru/obuchauschimsya/biblioteka/
https://online.mospolytech.ru/course/view.php?id=10240
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/
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ba3za naHHBIX HYKI€OTHIHBIX www.ncbi.nlm.nih.gov/G | JloctymHo
TOCJIEI0BATEIBLHOCTEN enbank

5. MarepuajbHO-TeXHHYECKOe o0ecrieyeHue

Aynutopus ans NeKIuoHHBIX 3aHaTHid Ne 5504 (115280, r. Mockga, yi.
ABto3aBojckas, n. 16 ctp. 1), obopymoBaHHas: CTONBI Y4eOHBIE CO CKaMbsIMH,
ayIuTopHas JO0CKa, MYJBTUMEIAMMHBIN KOMIUIEKC (TIPOEKTOp, 3KpaH, HOYTOYK).
PaGouee MecTo npemoaBartesi: CToM, CTYJI.

Jlabopatopust kadenpsr «Xumouotex» AB5405a,6 (115280, r. Mocksa, yi.
ABTo3aBozckas, 1. 16 ctp. 1), obopymoBaHHas: JTaOOPATOPHBIC CTOINBI, BBITSKHOM
mkad, Becsl mperu3nonHple KERN, Bechl aHanmuTmyeckue Vibra, aHaIHTHYECKUE
Becwl Sartorius ENTRIS 224-18S, 220r/0,1Sartorius Group GmbH, ciekrpodotomerp
Shimadzu UV mini 1240, aBToMaTH3MpOBaHHAas YCTAaHOBKA U PA3JIOKCHHUSA II0
Keempmamro LOIP LK-100, maGopaTopHass yCTaHOBKa: XpomaTtorpadudeckue
MPOIIECChl  pa3fesieHus: ToHKochohHas xpomarorpadus (TCX) Phywe Systeme
GmbH, marnutHble Mewanku, cnekrpodoromerp I[1BD-5300, pH-merp Dkonukc,
muctiwusitop GFL 2001/4, xumuyeckas Mokika, Tym6a s xpanenust JIBXK, kamepst
Xpomarorpapuyeckue sl TOHKOCIOHHOH XpoMaTorpaduu, XMMHUYECKUE PEaKTHBBI,
BBITSDKHBIE INKa(bl, XOJNOJWIBHUK, Ja0opaTopHas TOCy/Aa [uisl IPOBEINECHUS
71a00paTOPHO-TNIPAKTHYECKUX 3aHATHH

CTyzneHTBl Ha 3aHATHAX OOECICUCHBl MHAWBUIYaJIbHBIMH aBTOMATHYCCKUMHU
MHUMETKaMH, XpoMmarorpaguyecKuMu IIJJaCTHHKaMHM, Ja0opaTOpHOW  IOCYHOM,
peaxkTuBaMu.

6. MeroanyecKue peKOMeHIAl UK

6.1 Meroauyeckue peKOMeHIALMH JJIs1 NIpenoaaBareJisi o
OpraHu3anuu 00y4eHust

B xoze nekuwmii mpenoaBaTeNlb U3NIaraeT U pa3bsACHIET OCHOBHBIE, HanboJee
CJIOKHBIC IMOHATHA TCMbI, 4 TAKXKC CBA3AaHHBIC C Heﬁ TeOpeTI/I‘IeCKI/Ie nu HpaKTI/I‘IeCKI/Ie
npoOJIeMbl, JaeT PEeKOMEHJAIWH Ha IMPAKTUYECKOE WK JTa0OpaTOpHOE 3aHATHE U
yKa3aHUs HA CAMOCTOSITEIBHYIO padoTy.

CryneHTaM, IPOITyCTUBIIAM 3aHATHS (HE3aBHCHMO OT MIPUYHH), HS UMCIOIHE
MICEMEHHOTO PEIICHHUS 3a7ad WIK He TOJATOTOBHUBIINECS K JaHHOMY TPaKTHICCKOMY
3aHATHIO, PEKOMEHIYeTCs He TIOKE UYeM B 2-HEeNeNbHBIH CpPOK SBHUTHCS Ha
KOHCYJIBTAIIMIO K TIPETIOIaBaTeNi0 U OTYUTATHCS 110 TeMe, M3yJaBIIeics Ha 3aHATHU.
CTyneHThl, He OTYUTABIIHNECS 10 KOKIOW He IPOpadOTaHHOW UMH Ha 3aHITHAX TEME
K HayaJly 3a4eTHOU CECCHH, YIYCKAIOT BO3MOXKHOCTh MOJYYHUTh MOJIOKEHHBIC Oalibl
3a paboTy B COOTBETCTBYIOIIEM CEMECTPE.


http://www.ncbi.nlm.nih.gov/Genbank
http://www.ncbi.nlm.nih.gov/Genbank
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CTyZneHTbl, NPOMyCTUBLINE 3aHATHS W/WIM HE CIaBLIME BCE J1aOOpaTOpHbIC
paboTel He pomyckaroTcs K 9k3aMeHy. CTyneHT, NpOIYCTHBIIMH J1abOpaTOpHYIO
paboTy MO YBOXHUTEIbHOI IPUYMHE UMEET IIPABO ee 0TpadoTaTh B KOHIIE ceMecTpa (He
Oonee 3 mabopaTtopHBIX paboT).

6.2 MeTtoauueckue YKazanus AJist oﬁyqaloumxcn 10 OCBOCHUIO
JUCIHHUILIMHBI

Huctmiuinaa  «buoxumus» mpemycMaTpuBaeT JIEKUMH W JabOpaTOpHBIC
3aHATHA. V3ydeHWe NUCHUIUIMHBI 3aBEpIIacTCs 5K3aMEHOM. YCIIEIIHOE H3ydYeHHE
JUCLUIUIMHBL TPeOyeT WHTEHCHBHON CaMOCTOSITENBbHONH pabOTBI B TEUCHHE BCETO
CEMECTpa, TIOCELICHHS JIEKIMH, aKTUBHOM PaOOTHI Ha MMPAKTHUECKHUX U TaOOPaTOPHBIX
3aHATHAX, BBINONHEHHS Y4YEOHBIX 3aJaHUN IIPENOAaBaTENsd, CaMOCTOSTEIHHBIX
3aHatuil B CHHO, MpOXOXKAEHUS NMPOMEXKXYTOUHOTO TECTUPOBAHMS, O3HAKOMIICHUS C
OCHOBHOM U JIOIIOJIHUTEJILHOH JINTEPATYPOH.

IIpn mOATOTOBKE K JIEKIMOHHBIM 3aHATUSM CTYACHTaM HEOOXOAMMO: Iepen
oyepeqHON JieKkuueld HeoOXOOUMO IPOCMOTPETh MO KOHCIEKTY MaTrepHhal
npeasiayment sexkuuu, npopaborats Marepuan B CJlO. Ilpu 3aTpynHeHusax B
BOCHPHMSITHM MaTepHana CleAyeT oOpaTuTbcss K OCHOBHBIM JIMTEPATYPHBIM
ucroynukam. Ecim pazoOpaTtbesi B MaTepuaie OmsiTh HE YAAlIOCh, TO 0OpaTHTECh K
nexropy (1Mo rpaduKy ero KOHCYJbTAIlMH) WM K MPETOoJaBaTeNio Ha MPAKTHICCKUX
3aHATHSIX.

CemuHapsl 1 1a00paTOpHBIC 3aHATHSA 3aBEPIIAIOT n3ydeHune Haumbolee
BOXHBIX TeM yd4eOHOH mucuuiuinHbl. OHHU CIyXaT OIS 3aKpeIuieHUs H3yYeHHOTO
MaTepHaja, pa3BUTHUA YMEHHUIl M HABBIKOB JaOOPATOPHON TEXHHKH, MPUOOPETEHHS
OMbITAa BEACHUS AMCKYCCHH, apryMEHTAI[MH M 3allUThl BBIABUIAaCMbIX IOJOXKCHUM,
HaBBIKOB PAaKTHYECKOH PadOTHl B MUKPOOHOJIIOTHYECKO 1ab0opaTopuy, a Takxke AJIs
KOHTPOJISl TIPETofiaBaTe]ieM CTENECHH IOJTrOTOBICHHOCTH CTYAEHTOB IO M3y4aeMOM
JVCLUIIINHE.

ITpn moaroToBKe K 1a00PAaTOPHOMY 3aHATHIO CTYAEHTHI MMEIOT BO3MOXXHOCTh
BOCIOJIB30BATHCS KOHCYIIBTAIMSAMHE MPETO1aBaTeNs.

ITpu moaroToBKe K JIaOOPaTOPHBIM 3aHATHSM CTYyAEHTaM HEOOXOAUMO:

- TPUHOCUTH C COOOIl PEKOMEH/IOBAaHHYIO IIPETIOJABATENEM JUTEPATYPy K
KOHKPETHOMY 3aHATHIO;

- JI0  O4YepeoHOro  IPAaKTUYECKOro/nabopaTopHOro  3aHATHA IO
PEKOMEHIIOBAaHHBIM  JINTEPATYpPHBIM HMCTOYHHKAaM IpopaboTaTh TEOPETHUECKHN
MaTepuall, COOTBETCTBYIOLIEH TEMbI 3aHATHUS; IOBTOPUTH IPOBEACHHBIE HHCTPYKTAXKU
10 TEXHUKE 0€30MacHOCTH;
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- B Hauaje 3aHATHH 3a4aTh MPENOJaBaTelIId BONPOCHI IO MaTepuany,
BBI3BABILIEMY 3aTPyAHEHHMs B €ro MOHMMAaHMU U OCBOGHUM IPHU pPELICHUU 3ajad,
3aJJaHHBIX IJIs1 CAMOCTOSATENBHOIO PELICHUS;

- B XOA€ CEMMHapa JaBaTh KOHKPETHBbIE, YETKUE OTBETHl IO CYLIECTBY
BOIIPOCOB;

- Ha 3aHATUM [JOBOIUTH KAXKIYI0 3ajady A0 OKOHYATEIbHOI'O pELICHMUS,
JIEMOHCTPHPOBATh ITOHMMAaHHE IPOBEICHHBIX pacueToB (AHATW30B, CHUTyaluil), B
cilydae 3aTpyJHEHHUI oOpamaThes K MpenoaBaTeio.

7. DoHA OLIEHOYHBIX CPEACTB

7.1. MeToabI KOHTPOJIS  OLCHUBAHUS Pe3yJIbTATOB 00yUeHHUS
Jlo natTel IpoBeNCHUS IPOMEXYTOYHOM aTTeCTalluU CTYICHT JN0JIKEH BBIIOIHUTh
Bce paboThI, NMPEeNyCMOTPEHHBIE HACTOSALIEH paboueil MporpaMMoi JUCHUIUIMHBL.
[lepeuens 00s13aTeNbHBIX padOT 1 (POPMa OTUYSTHOCTH NPEACTABICHBI B TaOJIHIIE.
Ilepeyenp o0O0s3aTeNbHBIX PAa0OT, BBHINOJIHAEMBIX B TEUYEHHE CEMEcCTpa IIo
guctumiHe «brnoxuMus».

Bun pabotst @dopmMa OTYETHOCTH U TEKYIIEro KOHTPOJIS
JlaGopatopHsie OcdopmiieHHBIE OTYETH (KypHAI) JabOpaTOpHBIX pPadoT,
paboTh MIPEeIyCMOTPEHHBIX padouell MporpaMMmol AMCHUIUIMHBI C

OTMETKOM TMpENoAaBaTeNs «3a4yT€HO», €CJIH BBIMOJHEHBl U
0 OpMIICHBI Bce PaOOTHI.

TectupoBanue OneHka TpenojaBaTeNsl «3a4Te€HO», €CIOM  Pe3yNbTar
TEeCTUpOBaHMA N0 mKane (nmpuioxeHue b) cocrasnsier Oomnee
41 %.

7.2 IIkaja 1 KPpUTEPHH OLlCHUBAHUS Pe3yIbTAaTOB \oﬁyqe}mﬂ\

7.2.1. lllxaja oueHNBAHUsI KYPCOBO padoThl

IIIkana onmeHnBaHUA Onucanne

|

Mo6aBneHo npumeyvanume ([MOr1]): A mkana ouennsanus

J1a6opaTopHBIX paboT?

|

’OTJ’II/I‘IHO‘ Brimonaensr Bce Tpe6OBaHI/I$[ K HaIlMCAHHUIO M 3alIuTC

Ao6asneHo npumeyanme ([MOr2]): B npexnsiayuieii tabnune

KypcoBo#i paboThl: 0003HaYeHa TpobdiieMa U 000CHOBaHA
e€ aKTyaJbHOCTb, CHENaH KPAaTKWil aHanu3 pasUuHbIX
TOYEK 3pEeHHs Ha PacCMaTPUBAEMYIO IPOOJIEMy U JIOTHYHO
U3JI0KEHa COOCTBEHHAss MO3UIMS, CHOPMYIUPOBAHBI
BBIBOJIbI, TEMa PACKPbITA MOJHOCTHIO, BBIACPKAH O00BEM,
co0Ir0IeHBI TpeOOBaHMS K BHEITHEMY 0(OPMIICHHUIO, JAHBI
MpaBUWIBHBIC OTBCTHI HA JOMOJHUTCIIbHBIC BOIIPOCHI.

3a4TEHO»

9TO pedepaT OLEHUBACTCS 10 MIKANE «3a4TCHO/HE
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Xoporio OcHoBHBIE TpeOOBaHUSI KypcOBOW paboTe W ee 3ammre
BBITMIOJIHEHBI, HO TIPH OSTOM JOMYIICHBI HEAOYETHL. B
YAaCTHOCTH, HMEIOTCS HETOYHOCTH B  H3JI0KECHUU
MaTepHaa; OTCYTCTBYET JoTHYecKast
MTOCTIEIOBATENBHOCTD B CY)KICHHSAX; HE BBIICPKaH 00BEM
KP; wumerorcs ymymeHns B OQOpPMIICHHMH; Ha
JIOTIONTHUTEIBHBIC BOTIPOCHI MIPH 3alIUTE JaHbI HEMOJTHEIC
OTBETHI.

VYnoBierBoputenbHO | IMEIOTCS CYIIECTBEHHBIC OTCTYIUICHHS OT TpeOOBaHUH K
KypcoBoii pabore. B wacTHOCTH, TeMa OCBelIeHa JHIIHh
YaCTHYHO,  JIOMYIICHB  (pakTHUeCcKWe  OmMOKH B
CONCpKAHMU WM TIPH OTBETe Ha JONOJHHUTEIbHBIE
BOINPOCHI; BO BPEMsI 3aIUTHl OTCYTCTBYIOT BBIBOJIBI.
HeynosnerBopurensHo | Tema KypcoBoil pabOThl He pacKpbiTa, OOHAPYIKUBAETCS
CYILIECTBEHHOE HEIOHUMAaHUE MPOOJIEMBL.

7.2.2. lllkaa oueHMBaHUS TECTUPOBAHUS

Pe3an,TaT TECTUPOBAHUA OLCHUBACTCA 110 HpOI.ICHTHOfI IKaJIC OICHKH.

Ouenka KonunuecTBo npaBuiibHBIX OTBETOB
IOTHI/I“IHO‘ ot 81 % o 100% Ho6asneHo npumeyanme ([MOr3]): B npexsiayueii tabnune
uTo pecbepa‘r OLCHUBACTCA 110 LIKaJIe «3a4TEHO/HE
Xopouio oT 61% 0 80% 3aUYTEHO»
YAOBIETBOPUTEIHLHO ot 41% 1o 60%
HEY0BJIETBOPUTEIBHO 40% u MeHee TpaBUIbHBIX OTBETOB

7.2.3. Onucanue nokasarejieili 1 KpuTepueB OLEHHMBAHUS KOMIETEHLMUI,
¢opmMupyeMbIX 10 UTOraM OCBOCHHS AMCHUIVIMHBI (MOAYJsl), ONMCAHME LIKAJ
OlleHUBAHMSI.

Tloka3zarenem OLICHUBAaHUs KOMHeTeHLII/Iﬁ Ha pPa3JINYHbIX oTanax Hx
(hopMHUpOBaHUS SBISICTCS MOCTHXKCHHE O0YYAIOIIMMHUCS IDIAHUPYEMBIX Pe3yJIbTaTOB
00y4YeHHS TI0 AUCIUILTHHE (MOYITIO).



Onucanue mokasarejell U KpUTepHeB OLEHUMBAHMS KOMIETEHIUIl, GOPpMUPYEMBIX MO0 UTOraM OCBOEHHUS] JUCIHUMNIMHBI
(Moay.Jist), onMcaHHe KA OLeHUBAHUS.

Iloka3arenn

Kpurepuu onenunBanus

2

3

4

5

OIIK-1. CnocobeH u3y4aTh, aHATM3UPOBATh, HCIIOJIF30BATh OUOIOTHIECKHE 0OBEKTHI M MPOIIECCHI, OCHOBBIBASICh HA 3aKOHAX U 3aKOHOMEPHOCTSIX
MaTeMaTHIeCKUX, PU3NIECKUX, XUMUIECKHX ¥ OMOJOTHYECKHX HAYK M UX B3AHMOCBS3SIX

3HaeT 3aKOHBI K
3aKOHOMEPHOCTH
MaTEMaTHYECKHUX,
(U3NUECKHUX, XUMHUECKUX U
OUOJIOTMYECKUX HAYK M UX
B3aUMOCBSI3H

OOyuaromntuiics
JEMOHCTPUPYET TIOJHOE
OTCYTCTBHE WIN
HeI0CTaTOuyHOe
COOTBETCTBUE 3HaHUI
3aKOHOB u
3aKOHOMEpPHOCTEN
MaTeMaTUYEeCKHX,
¢dusnueckux,
XUMHUUYECKUX u

OMOJIOTUYECKHX HAyK U
HUX B3aHMOCBS3Ei

OO6yuaromuiics
JIEMOHCTPUPYET HETIOJIHOE
COOTBETCTBUE 3HAHUH

3aKOHOB M 3aKOHOMEPHOCTEH
MaTeMaTHUYCCKHX,
(U3NIECKUX, XUMHUYECKUX H
OMOJIOTMYECKMX HAyK WM HUX
B3auMocBszed. Jlomyckarorcs
3HAYUTEIbHBIC OIIIMOKHU,
MIPOSIBIISIETCS
HEIO0CTATOYHOCTh 3HAHUM, 110
psany
oOyuarormuiics

MoKa3aTelieH,
HCIBITEIBAET
3HAYUTEJIbHBIE 3aTPyIHEHHS
IIpH ONIEPUPOBAHUY 3HAHUSIMH
MpH WX TIEPEHOCE Ha HOBBIC
CUTYaIUH.

OO6yuaromuiics
JIEMOHCTPUPYET YacCTHYHOE
COOTBETCTBUE 3HaHUH
3aKOHOB u
3aKOHOMEPHOCTEN
MaTeMaTUYECKHUX,

(PU3HYECKHX, XUMUYCCKUX U
OHMOJIOTHUECKAX HAyK M HX
B3aUMOCBSI3E.
Homyckarotcs
He3HAYNTEIbHBIE OIINOKH,

HETOYHOCTH, 3aTpyAHEHUS
npu AHAJIMTUYECKUX
orepanusx.

OOyyaronuiicsi IeMOHCTPUPYET
TTOJIHOE COOTBETCTBUE CIICYIOIINX
3HAaHUH 3aKOHOB U
3aKOHOMEPHOCTEI MaTeMaTUIECKHX,
(U3UYECKHUX, XUMHUECKAX U
OMONIOTHYECKUX HAYK M UX
B3auMocBs3eii. CBoOOIHO
OTepupyeT MPHOOPETEHHBIMHU
3HAHUSMU.

CriocobeH u3yuaTh W aHa-
JU3UPOBaTh OUoJIOrHuye-
CKHe 00BEKTHI M IPOLIECCHI

OOyuaromuiics He yMeeT
WU B HEJIOCTATOYHOU
CTCIICHH yMEeT U3y4aTh

OO0yuaronuiicsi A€MOHCTPHU-
PYET HEMOJIHYIO CIIOCOOEH
U3y4aTh W aHAIM3HPOBATH

OO0yuaronuiicss A€MOHCTPHU-
PYeT 4acTHYHYIO CIIOc00-

OO0yuaromuiics: 1eMOHCTPUPYET
HOJIHOE COOTBETCTBUE CIIOCOOHOCTU
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Y aHAJTU3UPOBATh OHOJIO-
rHYecKre 00BEKTHI K
MIPOIIECCHI

Onosornueckre 00BEKTHI
MIPOLIECCHI

HOCTb U3y4aTh W aHAJIHM3U-
poBaTh OMOJIOTHYECKUE
OOBEKTHI U MPOLIECCHI. YMe-
HUS OCBOCHBI, HO JIOITyCKa-
IOTCS HE3HAYUTEIIbHBIE
OIINOKH, HETOYHOCTH, 3a-
TPYAHEHHUS TIPU aHATIUTHYE-
CKHUX OIEepaIusiX, IepeHoce
YMEHU! Ha HOBBIE, HECTAH-
JIAPTHBIE CUTYAaIUH.

U3y4aTh W aHAH3UPOBATH OHOJIO-
rHYECKHE 0OBEKTHI U MPOIIECCHI.
CB00OHO OnEpUpyeT NPUOOPETECH-
HBIMH YMEHHSMH, IPUMCHSICT UX B
CHTYAIUsX ITOBBIIICHHON CII0KHO-
CTH.

BJIaHeeT HaBbIKaMH HCIIOJIb-
30BaHHA B HpOCbeCCI/IOHaJII)-
HOU JACATCIIbHOCTHU 6uoJ0-
THYECKUX 00BEKTOB U Ipo-
neccoB

OOyuaroriuiics He Bia-
JI€ET WM B HETOCTATOY-
HOM CTENEHHU BlaJeeT
HaBBIKAMH HMCIIOJIE30Ba-
HUS B IPO(ECCHOHANb-
HOM JeATENbHOCTH OHO-
JIOTHYECKHX OOBLEKTOB U
IIPOLIECCOB

OO0yuaromuiicst BlajaeeT
HaBBIKAMM HCIIOJIL30BAHKS B
poQecCHOHATBHON AesATEIb-
HOCTH OHMOJIOTHYECKHUX 00b-
€KTOB U IporeccoB. O0yyaro-
LIUICS UCIIBITHIBACT 3HAUHU-
TEIIbHBIC 3aTPYTHEHUS TPU
NPUMEHEHHH HABBIKOB B HO-
BBIX CHTYaIUsX.

OO0Oy4Jarouuiics YacTHIHO
BJIaJICET HaBLIKAMM MCIIOJIb-
30BaHMUs B IPOPECCHOHATD-
HOM IeIT€IbHOCTH OHOJIO-
THYeCKUX 00BEKTOB U MPO-
meccoB. HaBbIKH OCBOEHBI,
HO JIOTTYCKAIOTCSI He3HAUH-
TEIbHBIE OIIMOKY, HETOY-
HOCTH, 3aTPYIHEHHS TIPH
AHAJTMTUYECKUX OMePAIUsX,
HepeHoce yMEHUI Ha HO-
BbIC, HECTAHIAPTHBIE CUTY-
aluu.

OO0yuaromuiics B MoJHOM 00beMe
BJIAJIECT HABBIKAMH HUCIIOIb30BAHUS
B po(hecCHOHANBHOMN eI TeNbHOCTH
OHOJIOrMYECKUX 00BEKTOB U
mporeccoB. CBOOOIHO onepupyer
MPHOOPETEHHBIMHU 3HAHUSIMHU.

IToka3arenn

Kpurtepuu onenuBanus

2

3

4

5

OIIK-7. CnocoGeH nMpoBOAMUTH YKCIIEPUMEHTAIBHBIC HCCIICAOBAHMS U UCTIBITAHUS 110 33JaHHOW METOAMKE, HAOIIOICHUS U U3MEPEHUs1, 00pabaThIBaTh 1
HHTEPIPETUPOBATH SKCIIEPUMEHTAIbHBIE TAaHHBIC, TPUMEHSISI MaTeMaTHIecKkue, pusndeckue, PU3NKO-XUMHUECKHAE, XUMUYEeCKUE, ONOTOTUIECKHE,
MHKPOOHOIOTHYECKHE METO/IBI




23

3Haet 0a30BbIC
MaTeMaTH4ecKHe,
(dusnyeckue, HU3NKO-

XUMHUYCCKHE, XUMHNYCCKHUC,

OHOJIOTMYECKHE,
MHKPOOHOIIOTHIECKHEe
METO/IBI, IPUMEHSIEMBIE B
OHOTEXHOJIOTHUU

OO6yuarornuiics
JEMOHCTPUPYET MOTHOE
OTCYTCTBHUE HITH
HEJI0OCTATOYHOE
COOTBETCTBHE 3HAHUI
0a30BBIX
MaTeMaTHYECKUX,
¢bm3ngecKkux, GU3NKO-
XUMUYECKHUX,
XUMUYECKHUX,
OHOJIOTHYECKHUX,
MHUKPOOUOTOTHIECKIX
METOJIOB, TPUMEHSAEMBIX
B OMOTEXHOJIOTHH.

OO0yuaromuiics
JIEMOHCTPUPYET HEMOJHOE
COOTBETCTBHE 3HAHUH
0a30BbIX MATEMATHYECKHX,
(uznueckux, GU3NKO-
XUMHYECKUX, XUMUYECKUX,
OHOJIOTHYECKHX,
MUKPOOHOIOTHIECKHX
METOJIOB, IPUMEHSIEMBIX B
OHOTEXHOJIOTHH.
JlomyckaroTcs 3SHAYUTEIIbHBIC
OIMOKH, TIPOSIBIISICTCS
HEI0CTAaTOYHOCTh 3HAHUM, 110
psAdy Moka3arenei,
00yYarOIIUIACS UCTIBITHIBACT
3HAYUTENBHBIC 3aTPy THEHUS
TIPH OTICPUPOBAHHUH
3HAHUSIMH TIPH UX TIEPEHOCE
Ha HOBBIC CUTYAIUH.

OO6yuaromuiics
JIEMOHCTPUPYET YaCTUIHOE
COOTBETCTBHE 3HAHUH
0a30BBIX MATEMATHICCKHUX,
(uznueckux, GU3NKo-
XUMHYECKXE, XUMUICCKHUX,
OHOJIOTHYECKHX,
MUKPOOHOIOTHIECKHX
METOJIOB, TIPUMEHAEMBIX B
OHOTEXHOJIOTHH, HO

JIOITY CKAFOTCS
HE3HAYHUTENbHBIC OIHOKH,
HETOYHOCTH, 3aTPYAHCHHUS
MIPU aHATATHYESCKUX
OTIepaIusIx.

OO0y4arouuiics JeMOHCTPUPYET
TIOJIHOE COOTBETCTBUE 3HAHUM
6a30BBIX MaTEMaTHIECKHUX,
(bm3U9IecKuX, (PU3NKO-XHMHUECKXE,
XUMHYECKUX, ONOTOTHYECKHX,
MHKPOOHOIOTHYECKIX METOJIOB,
MIPUMEHSIEMBIX B ONOTEXHOIOTHH,
CBOOOHO ONepUpyer
IIPpHOOPETEHHBIMU 3HAHUSIMH.

Biageer ocCHOBHBIMH
METOAAMH
SKCIEPUMEHTAILHBIX
HUCCICIOBAHUN U
HCIIBITAHUH B
OHMOTEXHOJIOTHH

OOyuarommuiicst He
BJIQJICET WIIH B
HEAOCTATOYHON CTCIICHHU
BJIAJIEET OCHOBHBIMH
METOaMHM
JKCIEPUMEHTATTBHBIX
HUCCJICIOBAHUN U
HMCIIBITAHUHN. B
OMOTEXHOJIOTHH,

OO0yuatouuiics
JIEMOHCTPUPYET HEMOJHOE
COOTBETCTBHE BJIAJCHUS
OCHOBHBIMHM METOIaMH
IKCIEPUMEHTAIBHBIX
HCCIIENOBAHNI 1 UCIILITAHUHA
B OMOTEXHOJIOIHHU

OO0yuatouuiics
JIEMOHCTPUPYET YaCTUYHOE
COOTBETCTBHE BJIAJCHUS
OCHOBHBIMHM METOIaMH
IKCIEPUMEHTAIBHBIX
HUCCIIEAOBAHNI U
HCIIBLITAHUH B
OHMOTEXHOJIOTHH.

YMeHus: 0OCBOEHBI,
HO JIONTyCKAroTCA
HE3HAYUTEILHBIE OIIMOKH,
HETOYHOCTH, 3aTPyAHEHUS
NP aHATATHYECKUX

Oo0yuaromuiics
JEMOHCTPHUPYET MOJTHOE BIIaJICHNE
OCHOBHBIMH METOIaMH
IKCIIEPUMEHTATBHBIX UCCIICIOBAHMN
Y UCTIBITAHUH B OMOTEXHOJIOTHH, B
YaCTHOCTH: YMEET HCIOIb30BaTh
TEOPETUUCCKUE U METOIMUYCCKIE
OCHOBBI OMOXMMUH, (PU3HKO-
XUMHYECKHE OCHOBBI
(YHKIIMOHMPOBAHHSI KHUBBIX
OpTaHU3MOB; (PU3NKO-XUMHUYECKUE H
OMOXMMHUYECKHE POLIECCHI,
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ornepanusix, IepeHoce
YMEHH# Ha HOBBIE,

HECTAaHAAapPTHBIC CUTYyalluH.

MPOTEKAIOIINE B )KUBOM OpPraHU3Me
Ha CyOMOJICKYJIIPHOM H,
MOJICKYJIIPHOM, KJIETOYHOM,
OpPTaHHOM U

OpPraHW3MEHHOM YPOBHSIX;
MIPUHIIMIIBI PETYJISIIIAN MeTaboIu3Ma
JKUBBIX KJIETOK M TKaHEH;
OIIPEIETISITh BO3MOXKHBIE ITyTH
OHOCHHTE3a KIIFOUEBBIX
WHTEPMEMATOB U 1EJICBbIX
MPOIYKTOB JUIs BBIOOpA
ONITUMAJIBHBIX YCIIOBUM
OMOTEXHOJIOTHYECKOTO MPOIIecca;
aHAIIM3UPOBATH POJIb
BHYTPUKJIETOYHBIX KOMIIOHEHTOB,
OHMOMOIUMEPOB U BBISBIISITH
B3aUMOCBSI3b OMOXMMHUYECKUX
MPOIIECCOB B KJIETKE; BBIICIATH
OCHOBHbBIE OMOXUMHUYECKHE
KOMIIOHEHTHI M3 OHOMACCHI U
KYJIbTYPaJbHOM )KUAKOCTH;
MIPOBOANUTH KaYeCTBECHHBIN U
KOJINYECTBEHHBIN aHATIU3
aMHUHOKHCJIOT; HCCIIE0BATh
aKTUBHOCTH (pepMeHTOB. CBOOOIHO
OIepupyeT MPHOOPETEHHBIMU
YMEHHSIMH, IPUMEHSIET UX B
CUTYAIMSX NOBBIIICHHON
CIIO’KHOCTH.
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T'oToB 1o 3amanHou1
METOJIMKE MPOBOANUTH
JKCIIEPUMEHTAIILHBIC
HCCIENOBAHUI 1
HCIIBITaHMS, HAOMIOAEHUS U
U3MepeHHUs1, 00pabaTHIBATh
U UHTEPIPETUPOBATH
SKCIIEpUMEHTAIbHbIE
JTaHHbBIE

OO0yuJaromuiics He TOTOB
110 33JITaHHON METO/INKE
MPOBOIUTH
IKCIIEPUMEHTATLHBIE
HCCIIEIOBAaHMS U
HCIIBITAHUS, HaOII0AEHMS
U U3MEpPEeHUs,
00pabaTbIBaTh U
HWHTEPIPETHPOBATH
IKCIIEPUMEHTATLHBIE
JTaHHBIE

OO0yuaromuiicst He B TOJIHOM
00BbEMe TOTOB MO 33IaHHOM
METO/IMKE [TPOBOIUTH
9KCIICPUMCHTAJIBHBIE
HCCIICIOBAHUS M HCIIBITAHHUS,
HaOJTIOJICHNSI U H3MEPEHIS,
00pabaTbIBaTh U
HHTEPIPETHPOBATH
9KCIICPUMEHTAIBHBIC
nanablie. O0y4aromuiics
HCIIBITHIBACT 3HAYMTEIIBHBIC
3aTPyHEHUS TIPH
NPUMEHEHHH HABBIKOB B
HOBBIX CHTYaIUsIX.

OO0yyJarouuiics YacTHIHO
TOTOB I10 33JaHHON
METOJUKE MTPOBOJHUTH
IKCIIEPUMEHTATHHBIE
WCCIIENOBAaHHS U
WCTIBITaHVsI, HAOMIOICHHS U
H3MEpeHHUs, 00padaThIBaTh
Y MHTEPIPETUPOBATH
IKCTIEPUMEHTAITLHBIE
JIAHHBIE, HO JIOTTYCKAIOTCSI
HEe3HaYUTEJIbHBIE OITHOKH,
HETOYHOCTH, 3aTPYAHCHUS
TIPU aHATUTHYECKUX
oreparusx, IepeHoce
YMEHU! Ha HOBBIE,
HECTaHJAPTHHIC CUTYAI[HH.

OO0yuaromiuiics B MoJHOM 00beMe
TOTOB I10 3aJaHHON METOIUKE
MIPOBOJMTE IKCIIEPHMEHTATBHBIE
HMCCIIEN0BAHUS U UCIIBITAHMS,
HaOJIOJICHUS U U3MEPCHHUS,
00pabaThIBaTh U HHTEPIPETUPOBATH
IKCIIEPUMEHTAILHBIE TAaHHBIE,
CBOOOIHO IPUMEHSIET NOTYUCHHBIC
HABBIKM B CUTYAIAX MOBBIIIEHHON
CIIO’KHOCTH.

T'otoB no 3aganHoM
METOJIUKE MTPOBOJIUTH
IKCTIEPUMEHTATBHBIE
UCCIICIOBAHHS U
WCTIBITaHWs, HAOMIOACHHS U
U3MepeHus, 00padaThIBaTh
U MHTEPIPETUPOBATH
JKCIIEPUMEHTAIbHBIC
JAHHBIC

OOyuaronuiics He TrOTOB

WIM B HEAOCTaTOYHOU
CTETeHU TOTOB 1o
3a/laHHOM METO/INKE
MIPOBOAUTH
JKCIEPUMEHTAJIbHbIE
HCCIIeIOBAaHUS u

WCTIBITaHWS, HAOMIOIeHUS
u H3MEpEHHS,
o0OpabartbIBaTh u
HHTEPIPETUPOBATH
IKCIIEPUMEHTATLHBIE
JTaHHBIE

OO0yuaromuiics roToB 1Mo
3a/laHHOM METOKe
MPOBOJUTH
IKCIIEPUMEHTATBHBIE
WCCTICNOBAaHMS U UCTIBITAHUS,
HaOJIOICHUS | U3MEPEHHUS,
oOpabarbIBaTh U
HMHTEPIIPETUPOBATH
IKCTIEPUMEHTAILHBIE
JTaHHBIE, HO UCTIBITHIBAET
3HAYUTEIbHbIC 3aTPYIHECHHS
MIPpU TIPUMEHEHUHY HABBIKOB B
HOBBIX CUTYAIIHSX.

OO0yuarouuiics 4aCTUYHO
TOTOB M0 3alaHHON
METOJUKE IIPOBOJUTH
9KCIIEPUMEHTAIIbHBIE
WCCIIeOBAaHHS U
WCTIBITaHMs, HAOMIOACHUS U
u3MepeHus, 0opabaThIBaTh
U HHTEPIPETHPOBATh
9KCTIEPUMEHTAIILHBIE
JaHHble. HaBBIKM OCBOEHBI,
HO JIOITyCKalOTCst
HE3HAYUTEJIbHbIE OIIUOKHY,
HETOYHOCTH, 3aTPyAHEHUS
NIPU aHATUTHYECKUX

OO0yuarouiuiics B MoJHOM 00beMe
TOTOB TI0 3aJAHHOW METOTHKE
MIPOBOJUTH SKCIIEPHMEHTATBHBIC
HCCIIEIOBAHMS U HCIIBITAHUS,
HaOJIOJICHUS U U3MEPCHHUS,
00pabaTbIBaTh U HHTEPIPETHPOBATH
IKCIIEPUMEHTAIbHBIC TAaHHBIE.

(o
METoaaM

0a30BBIM 1abopaTOPHBIM
OHOXMMHUU u
MOJIEKYJISIPHOI OHOJIOTHH,

METOJaM  JIe3UHTETPAIlH  KJIETOK,
(b pakOHUPOBAHHS KIJICTOYHBIX
KOMITOHEHTOB, METOJIaM BBIJICIICHHUS,

OYHUCTKH M HCCJIICOOBAHUA CBOMCTB
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ornepanusix, IepeHoce
YMEHH# Ha HOBBIE,
HECTaHJAPTHHIC CUTYAI[HH.

(hepmeHTOB,
UHTEPIIPETAnT

MCTOJaM

IKCIIEPUMEHTANTBHBIX PE3yIbTaTOB C
LEeNBI0 BBUICHEHHS MOJIEKYIISIPHBIX
MEXaHHU3MOB OMOXMMUYECKHX
HPOIIECCOB, IpaBHJIaM Oe30macHOil
paboTsI B OMOXMMUYECKON

TabopaTopuu.

IToka3arenn

Kputepuu oneHnBaHus

2

3

4

5

IIK-4. Crioco0eH K MOUCKY U aHaTH3y

Hay‘IHO-TCXHH‘ICCKOﬁ I/IH(l)OpMaIII/II/I U MHTCPIIpETAllUA

pe3yJIbTaTOB MCCIICJOBAHHIA

3HaeT akTyaJlbHyl0 HOpMa-
TUBHYIO JIOKYMEHTAIIHIO B
CBOEH 00aCTH, METOBI
aHaaM3a HAyYHBIX JaHHBIX,
TUTAHUPOBAHUS Y OpTraHu3a-
UM UCCIIEIOBaHUI 1 pa3pa-
00TOK

OOyyaronuiics: TeMOH-
CTpHpYET MOJTHOE OTCYT-
CTBHE WJIM HEIOCTaTOY-
HOE COOTBETCTBHE 3Ha-
HUH aKTyaJbHOH HOpMa-
TUBHOU TOKYMEHTALIUH B
CBOEH 00/1aCTH, METOIO0B
aHaJM3a HAyYHBIX JaH-
HBIX, TUTAaHUPOBAHUS U
OpraHHU3aluH UCCIIeI0Ba-
HUH U pa3paboTok

Oo0yuaromuiics
JIEMOHCTPUPYET HEMOJIHOE
COOTBETCTBHE 3HAHUI
aKTyaJbHOW HOPMAaTUBHOMN
JIOKYMEHTAllUU B CBOCH
00JIacTH, METOMIOB aHaJH3a
Hay4HBIX JaHHBIX,
IJIAHUPOBAHUA U
OpraHu3alluy UCCIeI0BaHUN
1 pa3paboTok. JlomycKaroTest
3HAYUTEIbHbBIC OLIHOKH,
MIpOsIBIISIETCA
HEI0CTATOYHOCTh 3HAHUM, 110
psAdy mokasarenei,
00yJaIOINACS UCTIBITHIBACT

Oo0yuaromuiics
JIEMOHCTPUPYET YaCTUYHOE
COOTBETCTBHE 3HAHUI
aKTyaJbHOW HOPMAaTUBHOMN
JIOKYMEHTAllUU B CBOCH
00JIacTH, METOJMIOB aHaJH3a
HAYYHBIX JaHHBIX,
IUTAHUPOBAHUS U
OpraHu3aluu
HCCIEN0BAaHUN U
pa3paboTok, HO
JIOMYCKaIOTCS
HEe3HaYUTEJIbHBIE OIINOKH,
HETOYHOCTH, 3aTPyAHEHUS
P aHATUTHYECKUX

OOyuatonuiicss JeMOHCTPUPYET
MTOJTHOE COOTBETCTBUE CIICAYIOIIIX
3HAHUH aKTyaTbHOW HOPMATHBHON
JOKyMEHTAIlH B CBOEH obnacTy,
METOJIOB aHaIKM3a HAYYHBIX JaHHBIX,
IUTAHUPOBAHUSI U OPTaHU3AINU
HCCIIEZIOBAHUH U pa3paboToK,
CBOOOHO MPUMEHSET NOTyYCHHBIE
HaBBIKU B CUTYAlUsIX TIOBBIIICHHOM
CIIO)KHOCTH.
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3HAYUTEJIbHBIC 3aTPY JHEHHS
IIPU ONIEPUPOBAHUU
3HAHUSAMU IIPH UX TIEpEHOCe
Ha HOBBIE CUTYaLlUH.

ornepanusix, IepeHoce
YMEHH# Ha HOBBIE,
HECTaHJAPTHHIC CUTYAI[HH.

YMeer mpuMeHsITh
AKTyaJIbHYI0 HOPMaTHBHYIO
JIOKyMEHTAITUIO B CBOCH
00J1aCTH 3HAHUH,
0(OPMIISATEH PE3yJIbTAThI
HaY4HO-HCCIIE0BATENLCKIX
Y OIBITHO-
KOHCTPYKTOPCKHX paboT

OOyuaromuiics He ymeeT
WM B HEOCTaTOYHOM
CTEIIEHH yMeeT
MIPUMEHSTh aKTyaIbHYIO
HOPMAaTUBHYIO
JIOKYMEHTAIIUIO B CBOEH
00J1aCTH 3HAHUH,
oopMIIATh pe3ynbTaThl
HAYYHO-
HCCIIeIOBATENbCKUX U
OIIBITHO-
KOHCTPYKTOPCKHUX padoT.

OO0yuaromruiics
JIEMOHCTPUPYET HEMOIHOE
COOTBETCTBHE YMEHUN
HIPUMEHSTH aKTyaIbHYIO
HOPMAaTHBHYIO
JIOKyMEHTAIINIO B CBOEH
oGuiactu 3HaHUH, 0popMIIATH
Ppe3yIbTaThl HayqHO-
HCCIIEI0BATENbCKIX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot. OOyuarouuiics
HCIIBITHIBACT 3HAYUTEIIBHBIC
3aTPYAHEHUS IIPU
MPUMEHEHNH HaBbIKOB B
HOBBIX CUTYaIHAX.

OO0yuaromruiics
JIEMOHCTPUPYET YaCTUIHOE
COOTBETCTBHE YMEHUN
MPUMEHSATH aKTyaIbHYIO
HOPMAaTHBHYIO
JIOKyMEHTAIINIO B CBOEH
00J1aCTH 3HAHUH,
0(hOpPMIIATE pe3yIbTATHI
Hay4HO-
HCCIIeNOBaTEIbCKUAX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot. YMeHUs 0CBOEHBI,
HO JIOIYCKAIOTCS
HEe3HaYUTEJIbHBIE OIIHOKH,
HETOYHOCTH, 3aTPyAHEHHUS
HPU aHAJTUTHICCKHX
olepanusx, IepeHoce
YMEHUI Ha HOBEIE,
HECTaHIAPTHBIE CHTYaI[HH.

OO0y4arouuiics JeMOHCTPUPYET
HOJIHOE COOTBETCTBUE YMEHHIMA
MPUMEHSTh aKTyalIbHYIO
HOPMAaTHBHYIO

JOKYMEHTALHMIO B CBOEH o0nacTu
3HAHUH, 0GOPMILITH PE3yIIbTATHI
Hay4YHO-MCCIICIOBATEIECKHUX U
OITBITHO-KOHCTPYKTOPCKHX padoT.
CBobomHO omepupyer
MIPUOOPETCHHBIMU YMEHUSIMH,
OPUMEHSIET UX B CHTYaIUsIX
TTOBBIIICHHON CITOKHOCTH.

CriocoOeH oCyIIeCTBIISATh
pa3paboTKH IUIaHOB U
METOIUYECKHUX MPOrPaMM
MIPOBECHUS HCCIIEIOBAHUM,

OO0yuatomuiics He
crocoOeH U B
HEJIOCTaTOYHOM CTENEHH
CIOCOOEH OCYIIECTBIAThH
pa3pabOoTKH MJIAHOB U

OO0yuaromuiics He B MOJIHOM
o0BeMe CrocoOeH
OCYIIECTBIIAThH pa3paboTKu
IUTAHOB U

OO0yuarouiics 4aCTUYHO
croco0eH OCyLIECTBISTh
pa3paboTKH MJIAHOB U
METOINYECKHX TPOrpaMM
MIPOBE/ICHHUS UCCIIEI0BAaHUH,

OO0yuarouiuiics B MoJHOM 00beMe
croco0eH OCYIIECTBISATh
pa3paboTKU IIIAHOB U
METOANYECKUX IPOrpaMM
MIPOBEICHUS UCCIIEIOBAaHUH,
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OpraHHU30BBIBATH COOp U
U3y4YCHUS HAYyYHO-
TEXHUYECKON HHPOpMAIHU
10 TeME UCCIIEZIOBaHUN U
pa3paboToK, MPOBOAUTH
aHaJM3 HAYYHBIX JaHHBIX,
pe3ybTaToB
IKCIIEPUMEHTOB,
OCYIIECTBIIATH
TEOpETHUYECKHE 0000IICHUS
HAYYHBIX JAHHBIX,
pe3yibTaToB
9KCIIEPUMEHTOB U
HaOmoaeHuH

METOANYECKUX MPOrpamMM
MIPOBEICHUS
HCCIIETOBAaHU,
OpraHn30BbIBATH COOp U
M3y4YeHHs HayqHO-
TEXHUYECKON
nH(pOpMaIHH o TeMe
HCCIIEZIOBAaHUH U
pa3paboToK, MPOBOAUTH
aHaJIM3 HAYYHBIX
JAHHBIX, PE3yJIbTATOR
IKCIIEPUMEHTOB,
OCYLIECTBIISATh
TEOpeTHUYEeCKHe
000011eHNs HayYHbIX
JAHHBIX, PE3yJIHTATOB
IKCIIEPUMEHTOB U
HaOIrONeHN I

METOMYECKUX HPOrpaMm
MPOBEICHHUS HCCIIEIOBAHUM,
OpPraHU30BBIBATH COOp U
U3y4CHHS Hay9IHO-
TEXHUYECKOH MHPOpPMALIUU
110 TEME UCCIIEI0BaHUN 1
pa3paboTOK, MPOBOAUTH
aHAJIN3 HAYYHBIX JAHHBIX,
PE3yIbTaTOB IKCIIEPHMEHTOB,
OCYIIECTBIIATh
TeopeTHUECKHEe 0000IIeHUS
HAYYHBIX JAHHBIX,
PE3yIBTaTOB IKCIIEPHMEHTOB
1 HaOIIOICHUH.
OOy4arouniicss UCIBITHIBACT
3HAYUTENBHBIC 3aTPyTHEHUS
MpU IPUMEHEHU U HABBIKOB B
HOBBIX CUTYALUSIX.

OpraHM30BBIBATh COOp U
W3yUYCHUS HAYYHO-
TEXHUYECKOI HHPOpMAIHU
110 TEME UCCIIEAOBAHUI U
pa3paboToK, MPOBOAUTH
aHaJIM3 HAyYHBIX JTaHHBIX,
pe3ynbTaToB
IKCIIEPUMEHTOB,
OCYIIECTBIATh
TEOpETHUECKUE 0000IICHHS
HAYYHBIX JTAHHBIX,
pe3yibTaToB
HKCTIEPUMEHTOB U
HaOmoaeHuit. HaBbiku
OCBOCHBI, HO JTOITYCKAIOTCS
HE3HAYHUTENbHBIC OITUOKH,
HETOYHOCTH, 3aTPYAHCHUS
NIPU aHATUTHYECKUX
omepanusx, nepeHoce
YMEHH# Ha HOBBIE,
HECTaHJAPTHHIC CHTYaI[HH.

OPTaHU30BBIBATH COOP U U3YUEHUS
HAYYHO-TEXHUYECKOH HH(OPMAITUH
110 TEME UCCIEAOBAHUN U
pa3paboToK, MPOBOANTH aHATIN3
HAYYHBIX JaHHBIX, PE3yJIbTATOB
IKCIIEPUMEHTOB, OCYIIECTRIIATh
TeopeTHyecKre 0000IeHus
HAYYHBIX JTAaHHBIX, PE3yJIbTaTOB
9KCIIEPUMEHTOB U HAOIIOICHUH.
CBOOOAHO MPUMEHSET NOTyYCHHBIE
HaBBIKU B CUTYAIUsIX TIOBBIIICHHOM
CJIOKHOCTH.
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7.3 OueHouHble cpecTBA

7.3.1 Texkymuii KOHTPOIb
Bonpocwr k konmponwsnoii pabome Ne 1
. I'panue! xu3Hu, noMeHsl xuBoro mupa. Konuenmus Kapna Béze.
. Benxu. Ctpykrypa. [Ipocthie u cnoxusie Oenkn. OyHKIIN
. HykneunoBele kucnotsl. CocTaB, CTpOEHHUE.
. Ponb nununoB B kietke. He3amMeHUMBIE )KUPHBIE KUCIIOTHI.
. IIpoxapuoTsl U 3yKapuoThl. Pa3nnuus B CTpPOCHUU KIETKU
. Slnpo sykapuot. Ctpoenue. ®yHKINU
. OOMeH BemniecTB. AHA0OINYECKHE M KaTabOJINIEeCKHE POLECCHI B KIIETKE
. Tunsl nutanus. Uctounuku sHepruu. cTouHuku yriaepona.
9. IlenrozodocdarHslil MyTh

0 3N L AW~

10. dbixanue. Cunte3 AT® Ha sTanax npoiecca JbIXaHusl.
11. Perynsinust 5KCIpeccuu reHOB
12. Myrarun. Tuner mytaruii. Pons

Bonpocul k koumponwvHou pabome Ne 2

. YpOBHHU OpraHu3aIyuy ’KUBOT0 MUpa. MeTo bl 6HoXUMUH. PeayKIInoHI3M
. Ctpyxtypa OenkoB (IepBUYHAsI, BTOPHUYHAS, TPETHUHAS, YETBEPTUYHAS)

. [lypuHOBBIE, TUPUMUIMHOBBIE OcHOBaHMs. [IpaBuna Yapradda

. HezameHuMBlIe xxupHBbIE KUCIOTHL. DyHKIIUN

. Opranemrs! knetkn. OgHOMEMOpaHHbIE, IByMEeMOpaHHbIe, HeMEeMOpaHHbIE
. Mutoxounpun. Ctpoenne. ®yHKIuN

. Anenosuadocdarer. DyHKITNH B KIIETKE

0 N N kAW =

. OKHCIUTEIBHO-BOCCTAHOBUTEIHHEIE pC€aKun B KJIETKE

Nes

. Hukn Kpebca. OcHoBHBIE cTagun. Jlokanu3amnus B KIETKe

10. Hocurenu HacnenctBeHHol nHpopmanuu. CtpoeHue. Jlokanuzanus B KIETKE.
11. Perukanusa JJTHK
12. PexoMOMHaLUs y IPOKapHOT

Bonpocwi k konmponenoii pabome Ne 3

1.buorennsie 3meMeHTH. MakKpOdJIEeMEHTH, MHKPOIJIEMEHTHI, YIbTPadJIeMEHTHI.
['paHuIEl MEX Ty STHMHU TPYIIIAMH 3JIEMEHTOB. POJTb BOMEI.

2.  IIporewnorennple amMuHOKHCIOTHL. CBoiictBa. ®@ynkumu JIHK. Bropuunas,
TpeTUYHAs CTPYKTypa

3. OCHOBHBIE THITBI 3aTIACHBIX BEIIECTB B KIETKE

4. TpuHOATT KOMITAPMEHTATH3AIMA OMOXUMHUYCCKUX TPOLIECCOB B KICTKE DYKAPHOT

5. Inactuasl. Ctpoenue. OyHKIUH.
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6. Anerun-kopepmeHT A. OyHKIMK B METaO0OIHA3ME

7. T'nuxonmu3. OcHoBHBIE cTaguy. OU3NOIOTHYECKAS POJIb.
8.  DIeKTpOH-TpaHCIIOpTHAS LIENb

10. I'eneTnyeckuii Kof.

11. Tpauckpunmus. [Tporeccuar PHK

12. PexoMOuWHAIUS Y SyKapuoOT

Bonpocut k konmponvhoii pabome No 4

Buononumeps! ki1etku. OCHOBHbIE QYHKIIUH

®epmenTtsl. OcHOBHBIE Kilacchl. 3HaYeHHE (PepMEHTOB

Crpoenue PHK. Bropuunas crpykrypa. Tunel PHK u ux pons B kieTke
Mounocaxapuasl. Poib B kieTke

A S e

BrocunTes 6enka (Tpancisnus). Jlokanuzanus B KIETKE

6. Ctpoenue, cocTaB M (HPU3MOIOTHYECKAs POTh KJIETOYHON CTEHKH W IMTOTLIA3Ma-
TUYECKOU
MeMOpaHbI

7. Onpomnasmarudeckuil petuxymnoM. Anmapat 'onpmxu Ctpoenue. OyHKIUH.

8. HAJl, HAJI®. ®yHkuun B MeTabomu3me

9. Bpoxenwue. Turbl 6poxxenus. Pons B MeTabomm3me

10. OkucnurensHOE GOchHOPUITHPOBAHIE

11. Crpoenue reHa 3ykapuoT U IPOKapuoT

12. Tpaucnsuus

7.3.2 TlpomMexyTodHas aTTecTalus
IIIxanel orieHUBaHMSI PE3YJILTATOB IPOMEKYTOUHOM aTTECTALIUU U UX OIUCAHUE!

dopMa NpoMeKyTOUHOI aTTeCTAllMM: IK3aMeH

[MpomexxyTounasi arrecrauusi oOydarommxcst B (GopMe dK3aMeHa IPOBOJUTCS IO
pe3ysbTaTaM BBIIIOJIHEHHSI BCEX BHJIOB Y4eOHOW padOTHI, MPETyCMOTPEHHBIX Y4eOHBIM
TUTAHOM TI0 JaHHOH TUCIUITINHE (MOYITIO), IPH 3TOM YUHTBIBAIOTCS PE3yIbTATHI TEKYIIETO
KOHTPOJII yCIEBaeMOCTH B TeueHHe cemecTpa. OIEHKa CTENEHH JOCTHKEHHS
o0yJaromuMics IUIAHUPYEMBIX pe3yJIbTaToOB OOYyYeHHS 10 TUCHUIUIAHE (MOIYIIIO)
MIPOBOAUTCA MPETOAaBaTeNIeM, BEAYIIUM 3aHATHSA IO AWUCHUIUIHHE (MOIYIIO), METOIOM
JKCIepTHOW omeHkn win myTem TtectupoBanus B CJIO. Ilo mrToram mpomeXyTOUHOM
aTTCCTallMu 110 JUCHUIIIIMHE (MO}IyH}O) BBICTABJIACTCA OILICHKA «OTIHYHO», «XOpPOIIO»,
«YOOBJICTBOPUTCIIBHOY UIIN «HECYAOBJICTBOPUTEIILHO).

K npomMexyTo4yHO# aTTecTaluy I0MyCKAIOTCs TOJIBKO CTYICHTHI, BHITTOJIHUBIINE BCE
BU/IBI y4eOHOW palboThbl, MperyCMOTpeHHBIE paboyel NporpaMMoil IO JANUCHUIUINHE
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«broxumust» (MPOLLTH MPOMEXXYTOUHBIH KOHTPOJIb (KOHTPOJIbHBIE pabOTHI), BBIMOJIHUIN U
3aIIUTHIIN Ta0OPaTOPHBIE paOOTH).

Illkana oneHUBaAHUS Onucanue

BeimonHeHsl Bce Buabl y4eOHOH pabOTHI, MpPEIyCMOTPEHHBIC
yueOHBIM I1aHoM. CTYZIEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUIH,
YMEHHH, HaBBIKOB IIPUBEICHHBIM B Ta0NMLaX IOKa3aTenei,
onepupyer MpHOOPETEHHbIMU 3HAHUSIMH, YMEHUSIMH, HABBIKAMH,
MPUMEHSET UX B CHTYalHUsX MOBBILIECHHOH cloxHOCTH. [Ipu aTOM
MOTYT OBbITb JONYIIEHbl HE3HAYMTENbHbIE OLIMOKH, HETOYHOCTH,
3aTpyAHEHUs NIPU aHAJTUTHYECKHUX OIEpaltsiX, IepeHoce 3HaHuH u
YMEHHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYALIUH.

OT1innyHO

BrimonHeHs! Bce BHIBI y4eOHOH pabOThL, IpeoyCMOTpEHHBIE
yueOHbIM  1aHoM. CTyIeHT  JEeMOHCTPUPYET  YacTHYHOE
COOTBETCTBUE 3HAHUH, yMEHUH, HABBIKOB NPHBEICHHBIM B
Xopomo TabnuIax Mnokasaresei, onepupyer NpruoOPEeTCHHBIMU 3HAHUSIMHU,
HO JOIYCKAlOTCA HE3HAYUTENbHBIC OIMHNOKM, HETOYHOCTH MpH
AHAINTUYECKUX OIEepalUsX, 3aTPyIHASTCS PU IepeHoce yMEeHUH
Ha HOBBIE, HECTAHJAPTHBIE CUTYALUH.

BeimonHeHBl Bce BUABI  Y4eOHOW paboThHL, MpPEayCMOTPEHHBIC
yueOHbIM  1aHoM.  CTyIeHT  JIeMOHCTPUpPYET  HEloJHOe
COOTBETCTBHE 3HAaHWH, yMEHHH, HaBBHIKOB IIPHBEICHHBIM B
Y 10BIIETBOPUTETHHO TabNuIax MokasaTesei, onepupyer NpUOOPETCHHBIMH 3HAHUSIMHU,
JIOTTyCKAIOTCS ~ 3HAYUTEIbHbIC  OLIMOKH, HETOYHOCTH  IPH
AQHATUTUYECKUX  OMNepalusAX,  HUCMBITBIBAET  3HAYUTEIIbHBIC
3aTpyAHSACTCS IPH NPUMEHEHUN HABBIKOB B HOBBIX CUTYaIHAX

He BoimonHeH oaumH mnum  Oonmee BUAOB yueOHOW palboOThI,
MPEyCMOTPEHHBIX y4eOHBIM IIaHOM. CTYIEHT JEMOHCTPHPYET
HETOJTHOE COOTBETCTBUC 3HAHMIT, YMEHHUH, HABBIKOB [IPHBEICHHBIM
B TaONUI@axX IOKa3aresei, JOMyCKAalOTCsl 3HAYUTEIBHbBIC OIIHOKH,
MPOSBISIETCSl OTCYTCTBUC 3HAHHWIA, YMEHHI, HABBIKOB IO PSIIy
MoKa3zareliel, CTYJCHT HCIIBITHIBACT 3HAYMTENIbHBIC 3aTPyIHCHHS
[P ONICPUPOBAHMU 3HAHMSAMH M YMEHHSAMH I[IPH MX [EPEHOCE Ha
HOBBIE CUTYAIHH.

HeynoBneTBopHuTenbHO

BeimonHeHsl Bce Buabl y4eOHOM pabOThI, IpeIyCMOTPEHHBIE
y4eOHBIM 11aHOM. CTYGHT IEMOHCTPHUPYET COOTBETCTBHE 3HAHUH,
YMEHHH, HaBBIKOB MpPUBEJCHHBIM B TaONMIAX IOKa3aTeleH,
OnepHupyeT NMpPHOOPETCHHBIMU 3HAHUSMH, YMEHHSMH, HaBBIKAMH,
MIPUMEHSIET UX B CUTyalUsX MOBBILEHHON cioxkHOCTU. [Ipu 3TOM
MOTYT OBITh JOIYIIEHbI HE3HAYNTENbHbIC OLIMOKH, HETOYHOCTH,
3aTpyAHEHHUs IPU AHATUTHYECKUX ONepalusiX, IepeHoce 3HaHUH U
YMEHHUH Ha HOBBIC, HECTAH/JTAPTHBIC CUTYAaIUH.

3a4TeHO
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He 3aureno

HOBBIC CUTYallUU.

He BommonHeH oaumH mium  Oonee BUAOB ydeOHOW palboOThI,
MPEyCMOTPEHHBIX yYeOHBIM IUIaHOM. CTYICHT JEMOHCTPHUPYET
HETOJIHOE COOTBETCTBUC 3HAHMUIA, YMEHHUI, HABBIKOB [PHBEICHHBIM
B TaONMI@AxX IoKa3aresei, JOMyCKalOTCs 3HAYUTENbHbBIC OIIHOKH,
MPOSBISIETCSL OTCYTCTBUC 3HAHHI, yMEHHH, HABBIKOB IO PSIIy
roKaszareliel, CTYJCHT HCIIBITHIBACT 3HAYMTEIIbHBIC 3aTPyIHECHHS
IIPU ONEPUPOBAaHHMHU 3HAHUSAMH M YMEHHSMHU IPH UX IEpeHOCe Ha

HepequL OIICHOYHBIX CPCACTB IO JUCHUIIIINHE «buoxumusy

HanmenoBanue [IpencraBnenue
KpaTkas xapakTeprcTHKa OIIEGHOYHOTO
OLICHOYHOT'O OLIEHOYHOT'O CPEJICTBA B
oC cpencTBa
cpencTBa DdOC
CpencTtBO MHPOBEPKM YMEHUH IPUMEHSITH
KouTponbHast P POBCPH y P KOMIIIEKT KOHTPOJIBHBIX
MOJy4YCHHbIE 3HAHHUS U pELIeHHs 3a1ad .
1 padora (K/P) 3aJ]aHuil 110 BapuaHTaM
OIIPE/ICNICHHOT O THIA [0 TeME HJIN pa3zieny
CpencTBO KOHTPOJIS, OPraHM30BaHHOE Kak
crenuanpHas  Oecega  MEIAarordyeckoro
VYcTHblit onpoc paboTHHKA € OOydYarUMMCS Ha TEMBbI, Bompocs! o
) cobeceioBaHue, CBSI3aHHBIE C M3y4aeMO# IMCUMIUIMHOM, W | TeMam/pasienam
(YO) paccuMTaHHOE Ha BBIACHEHHE oObeMa JMCLUAIUIMHBI
3HaHUH 00YYaIOIIErocs 10 ONPeIeICHHOMY
pasneny, Teme, IpodIemMe H T.II.
CpencTBO KOHTPOJISL YCBOGHHUSI y4eOHOro
(TeopeTndecKkoro u HPaKTUYECKOro)
MaTepuaia, U3y4eHHOTO B X0/i¢ MOATOTOBKH | Bompockt o
Samura M IIpoBeAEHMs J1abopaTopHBIX paboT mHo | Temam/pasjenam
3 |nabopaTopHbIX paboT [COOTBETCTBYIOIMM  TeMaM  (pa3jenam) | JUCLHILUIMHEIL,
(37D mucuuIuinHbl. OpraHu30BaHO Kak ydeOHOe | M3y4YeHHBIM B  XOJe
BaHsTHE B BUzC cobecenoBanus | J1aOOpaTOPHBIX paboOT
e1arorn4eckoro paboTHHKAC
00y4JaroIMMUCS

Kypcosas pabora

CpencTBo MpoBepKU 3HAHWH U YMEHUH

3amura KypcoBoit paboTHI

DK3aMeHalMOHHas
pabota (uTorosas
atrecrausi) (OP)

CpeacTBO  MTOTOBOWM  OLIGHKH — CTENCHHU
ITOCTHOKCHUS 00y4JaronMMHUCs

MUIAaHUPYEMBIX PE3YJIbTaTOB OOY4eHMs 10

IMCUMIUIMHE HA OCHOBE IHMCHbMEHHOM

Komriekr
9K3aMEHAIHOHHBIX
OMIIETOB

3l<3amenauuounbte eonpocul:

1. buoxumudeckas OpraHusanuys ) XNUBbIX OPraHU3MOB. MaKpo- 1 MUKPOS3JIEMCHTBI

2. AmtoTtpodHOE MUTaHME, POTOCHHTE3, XEMOCHHTE3
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PerynupoBanue MeTabonn3Ma Ha KICTOYHOM U CYOKJIETOYHOM YPOBHSIX
Broxumudeckast opraHu3aIist KISTOK IPOKapruoT

®epmenTtsl. OCHOBHBIE KJIACCHI. 3HaYCHHE (PEPMEHTOB

Cmnaticuar MPHK u mponieccunr pPHK u TPHK

NS kRWw

brnoxumudeckas opraHu3anys KIETOK DYKapHOT

8. Baxneiimne OMOXUMHYECKHE MPOIECCHl B KIETKE, METaOOINYECKHe MyTH CHH-
Te3a U pacnajga OMOMOJIEKYJ B OpraHu3Me, KaTaboau3M 1 aHaboIm3M

9. Crpykrypa xpomatuna. Hykneonpoteunbsl. Hykneocomsl

10. CpaBHUTENbHBIE XapaKTEPUCTUKH OMOXUMHUUECKOH OpraHU3alui KJIETOK IIpoKa-
PHOT U 5YKapHOT

11. Duepretudeckuii Mmetabonmm3M. Kierounoe nprxanue. OCHOBHBIE CTAAHA

12. XpaHeHne u Tepenada reHeTH4eckor WHpopMarmu. MoleKysapHbIe Mexa-
HU3MBI

13. AmuHOkuCHOTHL. L 1 D -aMMHOKHCIIOTHI. 3aMeHHMBIE W HE3aMEHUMbIE aMHUHO-
KHCJIOTBI

14. Maxkposprugeckue coeauneHns. AT® u nqpyrue Hyxieo3uaTpudochatsl.

15. Ipunnun kommneMmeHTapHOCTH. 'eHeTHueckuii koa. I'eHoM.

16. AmuHOKHCHOTHL. PU3MKO - XMMHUUECKHe cBoiicTBa. Kilaccudukarust aMuHOKHC-
J0T

17. Maxpoaprudeckue coenuaeHus. AT® u npyrue HykieozunpochaTs

18. CrpykTypa XpOMOCOM U XpOMAaTHHA

19. DnemMeHTBI, comeprKamifecss B JKMBBIX CHCTEMax, OMOJIOTMYECKHE MOJIEKYJIbI,
MaKpOMOJIEKYJIbI

20. Iuronnasmaruueckas MeMOpaHa. XUMHUYECKHI COCTaB, CTpOeHHE, QyHKIHH

21. OcHOBHBIE IPUHIUIIBI TEHETHUECKON HHKEHEPUH

22. VrieBoabl: MOHOCAXapUabl, TUCAXapU/IbL, HOINCAXapH/bl - UX CTPOCHHE U (ByHK-
nun.I'unponus noaucaxapuaos

23. TlpuHIMIBI CTPYKTYpPHO-(QYHKIMOHAIFHON OpraHU3aliH 3JIEKTPOH-TPAHCIOPT-
HOW (IBIXaTeIBHO ) IETH MUTOXOHIPHIA

24. Tlepenaua reHeTHYECKOH HH(POPMAIMN KaK COBOKYITHOCTh OMOXUMHYECKUX IIPO-
LIECCOB

25. ®epmenTsl. MexanusM JAeicTBus. JIokamuzaius B KIETKe

26. MexaHU3MBl CONPSIKCHUS OKHUCIEHUS H  (GOChOpPHIUPOBaHMUS B  JIbIXa-
TeNnpHOM  uenu. TpaHcMeMOpaHHBIN MTOTEHIIMAI TPOTOHOB U padora ATd-cuHTeTa3HI

27. Pemnukanms JJHK. Mexanu3m, oCHOBHbIE (hepPMEHTHI.

28. JIunuasl: KOMIIOHEHTHI JIMIHJI0B, 00pa3oBaHue JMITHIIOB, CBOMCTBA U (DyHKIUH
TPUTIIMLEPUIOB, POCHOIUINABL, TITUKOIUITHIBI

29. Dransl 3HEpreTrdeckoro oomeHa. I['enepupoBanue saeprun. Poms ATO.

30. Tpancmsanusa. OcHOBHBIE Tamnbl. JIokaau3aIus B KICTKE.
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31. ®dusuko-xMMHUUECKHEe W OuoNorMueckue CBOMCTBa OesikoB. Brinenenue wu
OYNCTKa OETIKOB

32. AHa’poOHOe OKHCIEHHE TIIOKO3bI /rmkonu3/. IlocnenoBaTenbHOCTh peak-
WA TJIMKONH3a W CyMMapHOE YpaBHEHHE

33. Perynsauus reHHON aKTUBHOCTH

34. AMHHOKHCIIOTHI: CTpOEHHE U Kiaccupukanus, amporepHOCcTh. CBSI3H B O€IKO-
BBIX MOJIEKYJIaX

35. Bpoxenue. OcHOBHBIE THUIBI U cTaguu. PepMeHTH U KodepMeHThI. Pois 6po-
JKEHHUS B TIUIIEBBIX TEXHOJIOTHSAX.

36. 16S pPHK renernyeckas naeHTudukanys. [IpuHIMn Merona

37. Benku: pa3mepbl OENKOBBIX MOJEKYJ, KiIaccupHKamus OENKOB, CTPYKTYpa,
JCHaTypanusl W peHaTyparys OenKoB

38. JpxatenpHas 1enb. LluToxpomsl. Y ONXIHOH

39. I'eHom 3ykapuoT. PeryisiTopHbIE 3JIEMEHTHI T€HOB M PETYJISIUS TPAHCKPUIIIIIHI
y 9ykapuoT. VIHTpOHBI U 3K30HBI.

40. HyxyienHOBBIE  KHCIIOTBI: CTPOEHHE HYKJICOTHIOB, 00Opa3oBaHHE IH-
HYKJICOTUAOB ¥ nonunykineotunos. Ctpyxrypa JHK u PHK

41. Iukn Kpebdea. OcHoBHble cragun. PepMeHTH U KopepMeHTHI. bronornyeckoe
3HAYCHHE

42. T'ernom npokapuoT. [Ima3smMuIer 1 MOOWITHHBIC TEHETHICCKHE AIIEMEHTHI OaKTepHid

43. VubrpacTpyKTypa KieTok. [IpuHIMn KommapTMEHTaIM3auu OMOXMMHYECKHX
TIPOLIECCOB B KJIETKE

44. ®orocuntes. CBeToBas W TeMHOBas craauu (oTtocmHTe3a. CymMmapHas cxema
¢doTocunTesa

45. Ocob6ennoctu perumkaryu JTHK

46. IlpocTpaHCTBEHHAs! CTPYKTypa OelKOBOW MoseKyibl. IloHsATHE O TEpBUYHOM,
BTOPUYHOH (0-CITUPAH U B-CTPYKTYPBI), TPETUYHON M YETBEPTUYHOU CTPYKType

47. AspoOHoe u aHa’poOHOE AbIXaHue. DPPEKTHBHOCTH MPEBPAIIECHHS SHEPTHU

48. Perymsiums cuHTe3a Oenka

49. Knaccudukamus 6emko. [moOymsapraeie u ¢pudpmusapaeie 6enku. [Ipocteie u
CIIO’KHBIE OEJIKH, MPECTaBUTEIH B KHUBBIX OPraHN3Max

50. OxwucnutenbHoe GochopunupoBanue. Beixon sHepruun

51. PexoMmOuHANUA y 3yKapHOT U MPOKAPHOT

52. A3zotucTele OCHOBaHHMSA (IIypUHBI, TUPUMHUIUHBI)

53. ®orocunre3. CBeroBasi u TeMHOBasi cTaguu (orocunresa. CymmapHas cxema
¢dborocunTe3a

54. Myrtauuu, ux Tunsl U nocaeactsus. Penapanus JTHK

55. Crpoenne u 6uonorndeckas ponb JHK. IIpasumo Yaprapda

56. Jlokanmzanus B KieTKe ¥ 3P PEKTUBHOCTD MPOIIECCOB TITMKOJN3a U JABIXaHUS
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57. buonoruueckas poiab pasnuusbix BunoB PHK. Tpaunckpumnmus MPHK

58. Xapakrepuctuka nepsuunoil crpykrypsl JHK. ®opmsl noiiHol cnupanu JHK

59. Tlenro3ohocdaTHBIN UK

60. Perymsuus tpanckpunimu. Crutaicuar MPHK u nmponieccuar pPHK 1 TPHK

61. YrneBoasl. D- u L- xoHdurypamuu. Ilpakthdeckas 3HAYMMOCTH MOHO-
caxapuIoB M WX IPOU3BOJIHBIX.

62. DIeKTpOH-TPaHCHOPTHAS IeNlb, OKUCIUTENbHOE (hochopuarpoBanue. 3HaUCHNE
B MeTabonu3Me KieTkd. OCHOBHBIE MTPOAYKTHI

63. pPHK u TPHK, puGocoms! u ux posib B TpaHCISLIUU

64. Tlonucaxapuasl. CTpoeHHe, CBONCTBA U 3HAUEHUE KpaxMalia, IIMKOTreHa, LEeJUTo-
JI03bI, XUTHHA

65. Iluxa Kaaspuna

66. TpaHCIAINS KaK 3aBEpIIAIOIINN 3Tall ITepeJadn TeHeTHIeCKOH nHpopManuu

67. CtpoeHue U TPaHCIIOPTHBIC CBOMCTBA KIIETOUYHBIX MEMOpaH

68. Tpancmopt cyOCTpaTOB W TIPOIYKTOB, OCHOBHBIC MEXaHW3MBI, OpTaHH3a-
OUS W PETyJLIIHS TPAHCIIOPTHHIX IponeccoB. [laccHBHBIN 1 aKTUBHBII TPAaHCIOPT

69. OcHoBbl renHol nmxeHepuu. @epmentsl. Bextopsl. Knonuposanue

70. Auerun KoA. Poap B kiieTouHOM MeTaboIMU3Me

71. CUMIOPTHBIA W aHTHHNOPTHBIA IEPEHOC BEIIECTB 4Yepe3 OHOJIOTrHYecKue
MeMOpaHbI. DIEKTPOXUMHUYECKHI IIOTEHINAI, CO3/1aBacMblii HOHHBIMH HaCOCAMH.

72. Metabomnutsl. [lepBudHBIC, BTOPUYIHEIC, TPOMEKYTOUHBIC
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