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1. IlepeyeHp MJIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUs] MO JUCHHUILINHE, COOTHECEH-
HBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHSI 00pPa30BaTeJIbHON NMpPOrpam-

MbI 06.03.01 Buosorus

B pesynbrate ocBoenus OIIOII GakanaBpuara oOydaromuics TOKEH OBJIAIETh
CIIEAYIOUIMMHU Pe3yJIbTaTaMU O0YUYEHHS O TUCIHUILIHHE:

Koow PesyabTarsl ocBoenuss OIIOIT IlepeyeHb NIaHNUPYyEMBbIX Pe3yJbTATOB
komne- Cooepircanue komnemenyuii 00y4YeHHs M0 ANCIHUTLINHE
menyuu
OK-7 CIOCOOHOCTBIO K CAMOOPTaHMU3aIuN U caMo- | YMeETh:
00pa3zoBaHUIO -PUOOpETaTh HOBBIC 3HAHHSA, HCIONB3YS COBPEMCHHBIC
obpa3oBaTesbHbIC TEXHOJIOTHH
- 3a00THThCS O KAYECTBE BBITOJIHCHHUsI PAOOTHI
OIIK-5 CIIOCOOHOCTBIO MPUMEHATH 3HaHHE NPUHLMU- | 3HATH:
NOB KICTOYHOH OpraHu3alMd OHOJOrUYe- | - KICTOYHYIO OpraHU3alni0 OHOJOTHYECKUX 0OBEKTOB,
CKHX OOBEKTOB, OHO(PU3NUECKUX U OHOXH- | OCHOBHBIC MOJICKYJSIPHBIE MEXAHHU3MbI JKU3HECATEIbHO-
MHYECKHX OCHOB, MEMOpPaHHBIX MPOLECCOB | CTH;
U MOJICKYJISIPHBIX MEXaHHU3MOB JKH3HEHACS- | - COCTaB JKMBOTO OpraHu3Ma, CTpPOCHHE H  (HU3UKO-
TENBHOCTH XMMHUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX
COEIMHEHNM: META0O0IM3M JTHX COECIMHEHNH, MEXaHHU3MBI
PETYIANN MeTab0IN3Ma,
- MOCJIEZI0BATENLHOCTh U MEXaHU3M PEaKLUH CUHTe3a Oell-
Ka, peryJISLHUIO U SHEPreTHIecKoe 00ecieueHne Mpolecca;
- KUHETUKY ()epPMEHTATUBHBIX PEaKInii;
- MeXaHU3MBbl PochopenupoBaHusL.
YMmers:
- NPUMEHSATh OCBOCHHBIC OMOXMMHYECKHE METOMABI U3yue-
HUSI )KUBBIX CHCTEM Ha [TPAKTHUKE;
Bnagets:
- HaBBIKAMU JIADOPATOPHOTO IKCIIEPUMEHTA.
OIIK-6 CIIOCOOHOCTBIO IIPUMEHSITH COBPEMEHHBIE | YMETb:
IKCIEPUMEHTANIbHBIE METOABl pPaboThl C | - UCIOJB30BATh 3HAHHS O KJICTOYHOW PEryJsIUU U TpHMe-
OMONOrMYEeCKUMH O0OBEKTAMU B MOJIEBBIX W | HATh OHOXUMHYECKHUE METO/IBI;
a0bOPaTOPHBIX YCIOBUX, HABBIKHA pabOThI ¢ | Bragers:
COBPEMEHHOH arnmnaparypou - HaBbIKaMH pabOThl C COBPEMEHHBIM 00OPYIOBaHHEM ISt
M3YYCHHS 33IaHHOTO O0BEKTA;
- OCHOBaMH COBPEMEHHBIX OMOXHMHUYECKHUX METOJO0B HC-
ClIeIOBaHUS;
HaBBIKAMH 00pabOTKH PEe3yIbTAaTOB YKCIICPHMEHTOB.

2. Mecto nmucumiuinebl B ctpykrype OITIOII 6akanaBpuara

JlanHasi JMCUMIUIMHA peaidu3yeTcss B pamkax ©Oa3zoBod wyactu bioka 1

«Iucuunnuue nporpamMMel 0akanaBpuara.

TpeOoBaHUSIMHU K BXOJHBIM 3HAHUSAM JJIsI OCBOEHUS TUCHUIUIUHBI «broxumus u
MOJIEKYJIIpHAsE OHOJOTUS) SIBISETCA 3HAHMS TaKUX ITUCHUIUIMH Kak «OOmas u
Heopranudeckass xumus» (OIIK-2), «Opranmyeckas xumus» (OIIK-5, OIIK-6),
«Dmsukay (OIIK-2), «O6mass Owuonorus» (OIIK-5), «llutomorus W THCTOIOTHSDY
(OIIK-4, OIIK-5), «buoduzuka» (OIIK-5, OIIK-6). «buoxumus u MonexkyaspHas
Owonorus» TMpu3BaHa AaTh MPABUIBHOE OOBSCHEHHWE OWOJOTMYECKUM SIBICHHSIM C
WCITOJIb30BAaHUEM JAHHBIX (PU3MKO-XUMUYECKUX UCCIENOBAaHUN. J[MCIIMIUIMHA CITYKUT
OCHOBOM TSI U3YUYEHUS TAKUX JUCIHUIUINH KaKk «DU3MOIOTHS YEIOBEKA M KUBOTHBIX,
BbicIIasg HepBHas nesTenbHOCTh» (OIIK-4), «Oxonoruu u 3mopoBse» (OIIK-2) u
JIPYruX OMOJIOTMYECKUX TUCHUIUIMH, a TAK)K€ MPHU BBHIMOIHEHUU WHAMBUAYAJIbHBIX



Hay4HbIX HcciieqoBaHui. [losryueHHbIe 3HAHUS MO 3TUM JUCLUUIIMHAM COCTABJISIEOT
OJIHY U3 OCHOB MOATOTOBKHU OHUOJIOTA /I MPENOJaBaHus B ILIKOJIE.

®opmupoBanue komrereHuun OIIK-5 nHa gucnunnubae «buoxumus m MOJEKy-
JsipHas OMOJIOTHS 3aBeplIaeTcs. 3HaHUS, YMEHUS U HAaBBIKH, IOJy4YeHHBIE TIpU (Hop-
MUPOBAaHUU JAaHHOW KOMITETEHIIMHM Ha AUCUUIUIMHE «bruoxumus u MonekyspHas 61o-
JOTHUS» HEOOXOAMMBI JUIsl KAYECTBEHHOTO OCBOCHHS OOIIEKYJIbTYPHON KOMIETEHLIUN
OIIK-4, dbopmupyeMoil Ha MOCIENYIOUUX AUCHUILUIMHAX «DU3MOJOTUsT YeloBeKa U
BHII» u OIIK-2 dopMupyeMoii Ha JUCHUIUIMHE «IDKOJOTUSI M 3J0POBBE», a TaAKKE
HEKOTOPBIX TUCLIUIUIMH TPOQUIIS.

Oo6mekynpTypHass komneteHiuss OIIK-6 HaunHaeT ¢GopmMupoOBaThCS Ha TaKHUX
JUCHUIUIMHAX KaK «AHalUTUYECKas XUMUs», «botanuka», «3ooiorus» u «buodpusu-
ka». [IpakTuyeckre HaBBIKM U 3HAHUS, MOJYYECHHBbIE HA NUCHUIUIMHE «bHOXUMHUS H
MOJIEKYJISIpHAsi OMOJIOTHUS) MOMOTal0T 0akanaaBpaM YCIEIIHO OCBaWBaTh HOBBIE MpakK-
TUYECKHE METO/bl B UCCIIEIOBAHUH KUBBIX OPraHW3MOB M PACIIMPSIOT BO3MOKHOCTU
IPUMEHEHUS PA3IMYHBIX MPAKTUYECKUX METOAOB YK€ U3BECTHBIX UM JJI UCCIIEI0BA-
HUSl OMOJOTHYECKUX MOJIeKYI. [laHHas KOMOETeHIMS MPOI0JKAET (OPMUPOBATHCA Ha
qucuuIinHe «PU3HOoI0THs YEI0BEKA U )KUBOTHBIX, BBICIIAs HEPBHAS IEATEIbHOCTHY
B CJEAYIOUIEM CEMECTPE U BIUIOTH /O 3aBEpPUIAIOIIETO 3Tara OOy4YeHHs] — Mpeaiu-
IIJIOMHOM IIPaKTHKHU.

Ha aucnumnune «buoxumusi u mMoliekysipHasi OMoOJ0rus» (GOpMHUPYETCS JIMIb
HeOoJIbIIas YacTh YMEHUU MpeanosiaraeMbiX s (popMUpOBaHUSI OOIIEKYIbTYpPHOU
komriereniun OK-7. YMeHue nmpuoOpeTaTh HOBbIE 3HAHMSI, UCIIOJIb3YSl COBPEMEHHbIE
00pa3oBareyibHbIE TEXHOJIOTMH HEOOXO0ANMMO, HAaIPUMED, IPU HAMMMCAHUU CTYJIEHTaMU
JOKJIa/I0B, 3cce, pedepaToB, KYpPCOBBIX U IUILUIOMHBIX paboT, T.€. HAUMHAET (POPMHUPO-
BaTbCSl Ha CaMbIX MEPBBIX yYEOHBIX AUCIUIUIMHAX. Y MEHUE 3a00TUTHCS O KAa4ECTBE
BBITMIOJIHEHHsI pa0OThl HaYMHAEeT (POPMUPOBATHCSA HA JIAOOPATOPHBIX 3aHATHUAX IO Ta-
KUM JUCHUIUIMHAM Kak «boTanuka», «3oonorus», «dusmnkay», «buodusuka» u npy-
TUX, TPOAOJDKAET (POPMUPOBATHCA HA MUCHUIUIMHAX «DU3MOJIOTHS YelIOBEKa U K-
BOTHBIX, BBICIIAasl HEPBHAS JIEATEIBLHOCTBY, «BOJIBIION MPAKTUKYM» H, KOHEYHO K€,
IPU BBIMOJIHEHUH CBOMX HAYYHBIX MCCIIEOBAHMM, T.€. B KOHEYHOM UTOTe CHOPMUPO-
BAaHHOCTh JaHHOW KOMIIETEHIIUU MPOSBISETCS B KAU€CTBE BBIMYCKHON KBaTU(UKALU-
OHHOM pabOTHI.

OcBoeHue TUCHUIUIMHBI HAMPABIEHO HA MOATOTOBKY 00YYalOUIErocs K perieHUIo
cienyromux npodheccuoHaIbHbIX 33/1a4:

- HAYYHO-UCCIIEN0BATENbCKAs AEATEIbHOCTD:

- IOATOTOBKA OOBEKTOB U OCBOCHHUE METOOB HCCIIEIOBAHUS;

- ydacTde B TPOBEJACHUU JIAOOPATOPHBIX H MOJEBBIX OMOJOTMYECKHUX
UCCIIEOBAHUM MO 3aJaHHON METOIUKE;

- BBIOOp TEXHHYECKHMX CpPEACTB M METOAOB paboTel, paboTa Ha
HKCIIEPUMEHTAJIbHBIX YCTAHOBKAX, MOJATOTOBKA 000PYAOBaHUS.

HucuunnuHa «buoxumus u MoieKkyspHas OMOIOTHs u3ydyaeTcs Ha 2 Kypce B 4
ceMecTpe Ha O4HOU GopMe oOydeHus ¥ Ha 3 Kypce B 5 ceMecTpe Ha OYHO-3a09HOU
dbopme 00yueHusl.

3. O0beM DUCHUIUIMHBI B 3a4€THBIX €IMHUIAX ¢ YKa3aHHMEM KOJIMYeCcTBa aKaje-



MHYEeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYI0 padoTy 00y4arouuxcs ¢ mnpe-
nogaBaresjieM U Ha CaMOCTOSITEIbHYI0O Pa0oTy 00y4YarOLIHXCs

OO6m1ast TPyI0EMKOCTh JUCITUTIIMHBI COCTABIIACT 4 3a4ETHBIX SIUHUIIHI (3.€.), 144
aKaJeMHUYECKHX Yaca.

3.1. O0vém oucyunaunsl no 6uOAM y4eOHbIX 3aHAMUIL (8 Yacax)

Bcero uacos

O0béM TMCUMIINHBI JUISL O4HOM (POPMBI | JJISt OUHO-3a(
oOyueHus ¢dbopMBbI 00y™
OO6m1ast TPy 10eMKOCTh JUCITUTUIUHBI 144 144
KonTtakTHas padoTta oOydaromuxcs ¢ mpenogaBaresieM 90 48
(o BuaM y4eOHBIX 3aHATHI) (BCETO)
Aynurtopnas paboTa (Bcero): 90 48
B T. YHCJIE:
Jlexun 36 16
[IpakTUyuecKue 3aHATUS 18 16
JlaGopatopHbie pabOThI 36 16
B T.4. B aKTUBHOM M MHTEPAKTUBHOU (hopmax 28 16
Bueayauropnas pabota (Bcero):
[ pynmoBasi KOHCYJIbTALIHS
WunuBuyanbHast KOHCYJIbTAIUS
CamocTosTenbHas paboTa oOydaromuxcs (BCero) 18 60
Bua npomMexyTouHo#M atrectanuu o0ydaronierocs (9K- 36 36
3aMeH)

4. ConepxkaHue TUCHUIUVINHBI, CTPYKTYPHMPOBAHHOE IO pa3jesiaM ¢ YKa3aHHeM
OTBEJICHHOI0 HA HHMX KOJHYECTBA aKAaJAeMHUYEeCKHMX 4YacOB M BHUA0B Y4eOHBIX
3aHATUN

4.1. Pazoenvt Oucyuniunvl u mpyooemKocns o 6U0AM Y4eOHbIX 3aHaAmuil (6 akaoemuye-
CKUX uacax)

0711 OUHOU (hopmbl 00yUeHUA

Buabl yueOHbIX 3aHATHH, BKJIKOYAS
CaMOCTOSITeJILHYI0 paboTy 00y-

YaIMXCS U TPYI10eMKOCTh
DopMbI TEKY-

O0mas Tpymnoém-
KOCTb (uacax)

Ne Pazgen (B yacax)
HIero KOHTPOJI
n/n JUCHHUINJINHBI ayIMTOPHbIE caMocCTos-
yuyeOHbIE 3aHATHS TeJbHas pado- ycoesacMocTH
Ta 00yuaro-
BCEro snabopa- NPaKTH-
JEKIHUH TOPHbIE YEeCKHe uxcs
paﬁOTbI SAHATHSA
1. | CraTtuyeckas Ouoxumus IIpoBepka ocrta-
43 12 18 6 7 TOYHBIX 3HaHUH.
YcTHBIN onpoc.
2. | Bompocel  Monekyisp- 14 4 2 4 4 YcTHBIH ompoc.




< Buabl y4eOHbIX 3aHATHI, BKIIOYAS
2 B CaMOCTOSITeJILHYI0 PaGoTy 06y-
Q
z s YAKIIUXCHA U TPYA0EMKOCTh @
= OpPMBI TEKY-
Ne Pa3znen = 2 (B yacax) p Y
S 9 ero KOHTPOJIst
n/n JUCIUTNINHBI E S ayJIHTOPHBIE caMocTos-
o y4eOHbIe 3aHATHS TeJbHas pabo- yCHeBacMoCTH
BCEro snabopa- NPaKTH- Ta 06y4aio-
JEKIUH TOPHbIE YecKue uXcsi
padoThl 3aHATHSA
HOM OHoOJIOrnu Hrorosoe 3ans-
THe 1.
WHAMHUYECKAsT OHOXU- YcTHEIN onpoc.
3. A 3% | 16 | 14 | 4 4 P
MU
4. | llpuHiunel peryiasnuu YerHBI - ompoc.
oOMeHa BEHIeCTB B Op- 13 4 2 4 3 Hrorosoe 3aHi-
raHu3Me. THE 2.
OK3aMeH 36
Hroro 144 36 36 18 18
0J151 O4HO-3A0YHOU hopmbl 00yUeHUA
< Buabl y4eOHbIX 3aHATHI, BKIIOYAS
2 B CaMOCTOSITeJIbHYIO PaGoTy 06y-
Q
z s YAKIIUXCHA U TPYA0EMKOCTh @
= OPMBI TEKY-
Ne Paznen x 2 (B yacax) p Y
s 9 Iero KOHTPOJIst
n/n JUCIUTNINHBI E S ayJIHTOPHBIE caMocTos-
o y4eOHbIe 3aHATHS TeJbHas pabo- yCcHeBacMoCTH
Jaadopa- NPaKTH- Ta 0byHaro-
Bcero JEKIUH TOPHBbIE yecKue HIHXCH
padoThl 3aHATHSA
1. | CraTtuueckast OHOXUMUS [IpoBepka ocra-
43 6 6 4 27 TOYHBIX 3HAHUH.
Y CTHBIN onpoc.
2. | Bonpocsl  Monekymsip- YcTHBIN onpoc.
HOM OHoOJIOrnu 14 2 2 4 6 Hrorosoe 3ans-
THe 1.
WHAMHUYECKas OHOXU- YcTHEIN onpoc.
3. |A 38 6 6 4 2 P
MU
4. | llpuHIunel  peryasinuu YcerHeIl - ompoc.
oOMeHa BeMIecTB B Op- 13 2 2 4 5 Hrorosoe 3ans-
raHu3Me. THE 2.
DK3aMeH 36
Hroro 144 16 16 16 60

4.2 Cooepircanue oucyuniunsl, CMpyKnmypuposanHoe no pa3oeaiam u memam

Ne
n/n

HaumenoBaHue pasjaesa
AUCHMILIMHBI

Conep:xkanue

1

Crarnvyeckass OHOXH-
MHUA:

Cooepoicanue 1eKyuoHH020 Kypca

I1.1.

buoxumus u MoJieky-
JSIpHasi 0MOJIOTHS KAK
HAYKa U Y4eOHbIH

Hayka o cocraBe W B3aMMOITPEBpAILECHHUIX BEIIECTB B Opra-
Hu3Max. Ee MecTo B eCTeCTBO3HAHUU. OGBGKTBI, METOAbI UCCIIEA0-
BaHUS W OCHOBHBIC OJTallbl Tepexoja OWOXUMHH B (U3UKO-




n/n
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npeamMer

XUMHAYECKYI0 (MH)KEHEpHYI0) U MOJIEKYJsIpHYI0 Ouonoruto. Poib
OMOTIOIMMEPOB 1 MHOTOMOJIEKYJIIPHBIX CHCTEM B CO3JJaHUU CTPYK-
TYpHOU HepapXuu U OOECIEYEeHHUU CaMOBOCIIPOM3BEIEHUS, METa-
Oomm3Ma M PEAaKTUBHOCTH, KAaK BaKHEWIIMX NPU3HAKOB >KUBON
KJICTKH.

1.2

CocraB KHBBIX Opra-
HHU3MOB.

YpOBHM OpraHu3anuu *)UBOW MaTepuu. XUMHUUECKHUUA COCTaB
KJICTKH. 9H€MCHTapHBIﬁ COCTaB JKHMBBIX OPraHU3MOB H IIJIAHCTHI
3emiisi. Ponb paznuyHbIX OMOXMMHUYECKUX KOMIIOHEHTOB KJIETKH B
ee xu3HenesTeIbHOCTH. OCHOBHBIE MOHOMEPHI U OHMOTIOINMEDEI

1.3.

Crpykrypa, pusunko-
XHMHYeCKHe CBOMCTBA
U OMoJI0ruYecKas poJib
YIJIEBOOB M JIUIIH/IOB

VYrneBoabl M NUNUIBI UX OWoOJIOTHYEcKas pojib, Kiaccuuka-
LM 1 HOMEHKJIATypa, pacipocTpaHeHue B npupozae. MoHo- u omu-
rocaxapa u nonucaxapuasl. BXKK, tpuanunriuuepuasi, hocdonm-
MUJBI, TepeOpU3UIbI, CTEPUHBL. | TUKOMPOTEHHBI, TITUKOIUUABl U
JIUTIONIPOTEUHBI.

1.4.

Crpykrypa, pusuko-
XHMHUYeCKHe CBOCTBA
U Omosiornyeckasi poJib
0es1koB

Pa3BuTue MeTOZI0B MCCIEIOBAHUS U MPEACTABICHUHN O Oenkax,
KaK UCKJIIOUUTEIBHO IJIACTUYHOM Kjlacce JMHEWHBIX OMOIOIMMe-
POB, CIIOCOOHBIX 00Pa30BBIBATH METACTAOUIILHBIC MPOCTPAHCTBEH-
HbI€ CTPYKTYpBI C LIEHTpPaMU KOMIUIEMEHTAPHOCTH K JIMIaHJaM U
IPYTUMH 33JaHHBIMA CBOMCTBAMU. AMHUHOKHCIOTHI, UX (U3UKO-
XUMHUYECKHE CBOMCTBA, KOABI M MPUHIMIBI Kitaccudukammii. Cro-
COOBI CBSI3eH aMUHOKUCIIOT B O€JKe pu 00pa30BaHUU JIMHEHHON U
IPOCTPAHCTBEHHOW CTPYKTYphl. 3aBUCUMOCTh MPOCTPAHCTBEHHBIX
KOH(popMaluii M CBOWCTB MOJIEKYJI OEIKOB OT HUX IEpPBHUYHOU
CTPYKTYpbl M cJa0bIX BHYTPHUMOJIEKYJISIDHBIX B3aUMOJEHCTBHM.
@akTopbl U MEXaHU3MBl JIEHATYpallud W PEHAaTHBAIlMU OEJKOB.
JIoMeHHasi opraHM3alys CTPYKTYpbl FOMOJIOTUYHBIX OENIKOB, Kak
OCHOBa MX (YHKIHA, SBOJIONUU W BHUAOBOH CHEIU(PUIHOCTH.
[IpencraBnenus o cemeiictBax 6emkoB. OCOOCHHOCTH CTPOCHUS U
npeuMmyniecTBa (QYHKIIMOHUPOBAHUSA OENKOB OJMIOMEpHOH (4et-
BEPTUYHOH CTPYKTYpbl). MHOrooOpa3ue npoCThIX U CIOXHBIX IJI0-
OyJsApHBIX M (UOPHILUIIPHBIX OenkoB. DyHKIMOHAIBHAS KIACCH-
(dbuxarus OCIKOB.

L.5.

®epmenthl. CTpoeHnue,
CBOMCTBAa, MEXaHU3M
ACHCTBHSA, peryasuus
AKTUBHOCTU. DYyHK-
HUOHAJBHASA KJIACCU-
¢uxkanus. Poab Bura-
MMHOB.

[lonarue QepmMeHTOB: cTpoeHue, (HYHKIHMH, KIacCUPUKAIHSL.
AKTUBHBIN U ayuioctepudeckue 1eHTpbl. KodepMeHTh u mpocte-
TUYECKHE TpynIbl. Pob BUTAMHHOB, METAJUIOB U IPYTruX Kodax-
TOpoB B (yHKIIMOHUpPOBaHUH (epMeHTOB. [IpencraBnenue o KuHe-
TUKE (pEpMEHTATHBHOTO KaTanu3a M (paKkTOpbl BIUSIOIINE HA HeEe.
Ponw aktmBaTOopoB M mHrnOuTOopoB. M3odepmentsl. Mynbtudep-
MEHTHbIE CUCTEMbI OCOOCHHOCTH UX PETYIISIIHH.

Temubr npakmudecKkux 3aHAMULU

1.1.

IIpob6aema craTuyeckoi
OMOXUMUM

XVWMUYECKUH COCTaB KUBBIX OpPraHU3MOB. [Ipobiembl 3apoxk-
JEHUs )KU3HU Ha 3emiie. Poab BOJIBI M pacTBOPOB B JKU3HEAEATENb-
HOCTH OPTaHHU3MOB. buomonumepsl U poib cIabbIX B3aUMOACHUCT-
BUI B UX (YHKIIMOHUPOBAHUU

1.2. | Crpykrypa u pyHKUHH Paznuunblie knaccupuKanuu aMuHOKHCIOT. [TpuHIUIBl HAnH-
aMHUHOKHCJIOT U 0el- caHus M OHojoruyeckas ponb nentugoB. OnpeneneHue U303JeK-
KOB. ®epMeHTHI U BU- Tpuueckor Touku. [IpoctpancTBeHHast opranuszanus Oenka. Kiac-
TAMHHBbI cudukanus pepmenton. Kobakrops! peakuuu. Posbs BUTaMUHOB.

1.3. | Ctpykrypa U pyHKUIHH VYrneBoasl U MUOHUABI UX OMOJOTHYECKas poiib, KiacCH]HKa-

JIMITU/IOB U YTIJIEBOJOB.
MemOpaHbI

1S 1 HOMEHKJIaTypa, pacpoCTpaHEHHE B MpUpoae. XUMUUECKUN
cOCTaB OMOJIOTHYECKUX MEMOpaH.
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Temobl nabopamopHvix 3aHAMUU

1.1.

BBenenne B OMOXHUMHIO
U MOJIEKYJISAPHYIO 0H0-
JIOTHIO

1. Ocobennoctu pabOTbl B OMOXUMHUYECKOW JIaOOPAaTOPUH U
MHCTPYKTaX 110 TEXHUKE O€30M1aCHOCTH.
2. IIpoBepka OCTaTOYHBIX 3HAHUM 110 XUMUH.

1.2. | Ctpoenue u pyHKIUH 1. KayecTBeHHbIE peak[i Ha aMUHOKHUCIIOTHI U OEJIKH.
onononnmMepos. Pusn- 2. Peakiuu ocax7ieHus OEIIKOB.
KO-XHUMHYeCKHe CBOM- 3. KauectBenHoe omnpezaeneHue O0eiaka B Moye.
crBa. KauecTBeHHBIH 4. OnpeneneHue U303ICKTPUIECKON TOUKH OenKa.
aHaJIN3.
1.3. | Ctpoenue u ¢yHKUUH 1. Ompenenenue KOHIEHTPALUU T'€MOTJIOOMHA TE€MHUITIOOMH-
OuonoMMepoB  Belge- | HMAHUIHBIM METOLOM.
JIeHHe M KOJIMYeCTBEeH- 2. OnpeneneHne KOHIICHTPAIIUU OeKa OWypETOBBIM METOIOM.
Hoe ompenejaenne O6uo- | [loctpoenne kanmubpoBoyHOroO rpaduka.
NMOJIMMEPOB Pa3IuYHbI- 3. BricanuBanue OenkoB. OmpeneneHre MPOLEHTHOIO COOT-
MM METOJIaMH. HOILIEHUS Pa3HBIX OEIKOBBIX (PAKIIHIL.
1.4 | Crpoenue u ¢yHKUHH 1. PazneneHne aMHUHOKMCIOT METOAOM Xpomarorpaguu Ha
onomosmMepoB. MeTto- | Oymare.
Abl pa3iejieHUusl U OYH- 2. Paznenenue 6enkoBbIX (Ppakiuii MeTo oM AeKTpodopesa.
CTKH OHOMOJIEKY.I. 3. Ouncrka 6€JIKOB METOAOM JIHAJIN3A.
4. KosoHuaTas reiab-QUIbTpaIysi CMECH.
1.5. | ®epMeHTHI. 1. KonnyecTBeHHOE Omnpe/iesieHHe aKTUBHOCTH ()epMEHTOB.
2. T'mpponutuyeckuil pacmnajg mnojucaxapunoB. CpaBHEHHE
NecTBUSL PEPMEHTOB M HEOPTAaHUYECKUX KaTaIu3aTOPOB.
3. JleticrBue NaCl B kauecTBe crienupuyIecKoro u Hecnenudu-
4yecKkoro addexropa (aKTUBATOP-UHIMOUTOP). Ha pasziauuHbe dep-
MEHTBI
1.6 | Crpykrypa U pyHKUIHH 1. KauecTBeHHBIE pEAKIIMK HA JIUIH]IBI.
JIMIIM/I0B M YIJIEBO/I0B. 2. KauecTBeHHBIE peaKkI[My Ha YTIEBOJIbI.
2 Bomnpockl mosiekyJasp-
HOW OmosIorNnu
Cooepoicanue 1eKYuoHH020 Kypca
2.1. | CTpoeHmue cBoiicTBa 1 Homenknarypa, crpoenue, cBoiicTBa, GyHKIUU U OOMEH MO-
Onosiorn4eckas poJib HOHYKJICOTHOB. 5°, 3’-pochoauddupHast cBA3b, KaK OCHOBA JIH-
HYKJICOTH/IOB M HYK- HelHbIx (nepBuuHbix) cTpyktyp PHK un JIHK. IIpoctpancTBennsie
JICMHOBBIX KHCJIOT. Pe- | CTpYKTYypbl NOJMHYKJICOTHIIOB, UX NEHATypalus M pEeHaTHBALUS.
TTMKAIUS I'uOpuanzanusi HyKJIEMHOBBIX KUCJIOT U €€ pOJib B CUCTEMaTHKE.
Opranu3anys TeHOMOB BUPYCOB M NMPOKApUOT. Mo3anuHas CTpyK-
Typa T€HOB B reHOMax 3ykapuoT. CTpoeHHEe HYKJICONpPOTEHI0B Ha
npUMepax BUPYCOB, pubocoM u xpomatuHa. CyOcTpaThl, UCTOUHUK
sHeprum, Mmatpuia, ¢epmentel u  gapyrue Oenkm  JIHK-
PEIUTUKATUBHOTO KOoMIUIeKkca. CTeXHMOMETpHs peakuuii OMoCHHTE3a
JIHK. Texnonorus pekoMOMHAHTHBIX ¥ XUMepHBIX Mojekyn JJHK.
Ponp nomumepaznoit nensoi peakuuu (I1L[P) B u3yuenun renomos
1 IWArHOCTHKE OOJIE3HEMN.
2.2 | MaTpu4Hble OMOCHHTe- Crexuomerpust peakuuii 6umocunresa PHK Curnansl nnumma-

3bI: TPAHCKPUIILIMSA;
TPaHCASIHS.

uu 1 tepmMuHanuu Tpanckpuniuu B JIHK, kak marpune PHK-
nonumepas. [IoHATHE O INEpBUYHBIX TPAHCKPHUIITAX, IOCTTPAaHC-
KpPUIIIMOHHOM MpoleccuHre u poian Manbeix saepHsix PHK B co-
3peBaHMU TPAHCIIOPTHBIX, puOOCOMHBIX U MaTpuuHbIX PHK.
Tpancasaus, kak pe3yapTaT pealn3alii OCHOBHOTO MOCTYIIa-
Ta MOJIEKYJISIPHON TeHeTuKH. KoImHeapHOCTh M OJJHOHAIIpaBJIEH-
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HOCTb HYKJIEOTHJIHBIX I1OCJIEJOBATEIBHOCTEN SK30HOB, aMUHOKHUC-
JIOTHBIM TIOCTIEIOBATENbHOCTSAM OenkoB. buonormueckuit kon.
Cybcrparnas cnenupuaHocTh amuHoarmnT-PHK-cunTeTa3, Owuo-
cunre3 amuHoauuaT-PHK u nonstue wmzoakuentopusix T-PHK.
Beckinerounsie OenoKCHHTE3UpYIOIHE cucTeMbl. CHHTE3 MOJIMTEN-
Tuaa Ha pubocome. OCHOBHBIE ATaIlbl MOCTTPAHCISAIIMOHHOTO MPO-
neccunra. [llaneponsl, kak 0coObli Kiace, obseryaromui popmu-
pOBaHME HATUBHBIX KOH(pOpMAIMil MoJIeKysl OEJIKOB U 3allMIIAI0-
I UX OT JEeHATYpalld B YCIOBUSX KIETKU. BENKu TEemIoBOTro
I0Ka U poJib METAIJIOTHOHMHA B 00E€3BpEKMBAHUHM HOHOB TSDKE-
JBIX METaJUIOB. TeopHst OmepoHOB. DHXaHCEPhI (YCUIMTENN) U CH-
JeHcephl (TacCUTENM) OIepaTOPHBIX y4acTKoB reHa. IIpomeccuHr
MPHK, ee TpaHcmopT B mMTOMIa3My M KOHTPOJIb CTAOWUIBHOCTH,
KaK MEXaHM3Mbl YIpaBleHUs OMOCHHTE30M OENIKOB B KJIETKaX JY-
KapuoT.

Temur npakmuieckKkux 3AHAMULU

2.1. | CemuHap nmo Bompocam Pennukanus, penapauvsi, TpaHCKpUNIUSA U TpaHCasuusa. Mo-
MOJIEKYJIAPHOI 0W0/10- | OMJIbHBIE TEHETHUECKUE IEMEHTHI. Perynsanus MaTpuyHbIX CUHTE-
THH 30B.
2.2. | MroroBoe 3aHsiTHE [IpoBepka TeopeTHUeCKUX 3HAHWN U HABBIKOB PELICHMS MpaK-
TUYECKHUX 3aJad 1o pasnenam «CtaTuueckas OMOXUMUS U MaTpHy-
HbIe OMOCHUHTE3bI»
Temvl 1a60paMOPHLIX 3aHAMULL
2.1. | MeToasl BbljieJIeHUS U 1. Belaenenue HyKJIEONPOTEUIOB U3 IPOAOKEH M MyLMHA W3
(ppakuuonnpoBanus CIIIOHBI
HYKJICHHOBBIX KHCJIOT
3 JAunnamuyeckass 6moxm-
MHS:
Cooepoicanue 1eKyuoHH020 Kypca
3.1. | OcHoBBI MeTaGOIU3MA Knaccudukanus opraHu3MoB 1Mo TUIIaM OOMEHA BEUIECTBOM U
U OMOdHEePreTUKH sHeprueil ¢ okpyxkaromei cpenoil. OcHOBHBIE (HYTPHEHTBI) U MHU-
HOpHBbIE KOMIIOHEHTHI NIHIIU TeTepOTPO(OB, MOHATUS CYTOUYHOU
MOTPEeOHOCTH, BO3PACTHBIX HOPM U PETHOHAIBHBIX A€()UIIUTOB.
MexaHu3Mbl BHYTPU- U BHEKJIETOYHOTO IUIIEBAPEHUS M OTHOCHU-
TeJbHasi 3aMEHUMOCTb YIJIEBOJAOB, JTUNUAOB U OenkoB nuiu. [1u-
IeBasi LIEHHOCTh OENIKOB, MOHATHE O HE3aMEHUMBIX aMHHOKHCIIO-
tax. OcobeHHoCTH OMooTHYecKOTro okuciaeHus. CTpykTypa, CBOM-
cTBa M (DYHKIIMM MHUTOXOHIpHNA. AM(PUOOIMUYECKUI UK JIUMOH-
HOM KHCJIOTHI ¥ peakuu ero nomnoyHeHus. Opranuzanus 1 61oJ0-
rMYecKasl pojib JbIXaTeNbHBIX Lemneil. OkuciaeHue Bogopoaa cyod-
CTpaToB ¢ 00pa30BaHWEM BOJABI U TPAHCMEMOPAHHOTO SJIEKTPOXHU-
MHUYECKOT0 MOTEHIMAla IMPOTOHOB. POJb aleHUIIOBBIX HYKJIEOTH-
JIOB B OKHUCITUTENIbHOM (HOChHOpPUIMPOBAHUU U JIBIXATEIBHOM KOH-
Tpose. DpdeKT pazolIIeHuss U TePMOPETYIATOpHAs (QYHKIMS TKa-
HEBOTO JAblxaHus. [IOHATHE TUIIO’HEPTeTUYECKUX COCTOSIHUM U UX
npuyuHbl. TepMoreHHass (yHKUHS aJUIOLUTOB OYypoi >KUPOBOU
Tkanu. OOpa3oBaHHe TOKCHUYECKUX (HOPM KHUCIOPOAa, MEXAHU3MBbI
UX MOBPEXKAAIOIIETO ACUCTBUSI, CUCTEMbl aHTUOKCUAAHTHOM 3alllu-
ThI U HecnelU(UIECKOW PEe3UCTEHTHOCTH.
3.2 | ITK kak o0muii 1 Ko- [locnenoBarenbHOCTh PEAKIMII KOHEYHOI'O IyTH OKHUCIIEHUS

HEYHbIH MYTh OKUCJIe-

TJII0K03bl. MexaHu3Mbl, pU3n0JI0OTHYecKasi pojb U pacpoCTpaHEH-




HaumenoBaHue pasjaeia

Conep:xkanue

n/n JTUCIHUIIIINHEI
HHS YIJIEBOJIOB, JIMIIA- | HOCTh a3pPOOHOTO OKUCIIEHUS TIIOKO3bL. AJJIOCTEpUYECKHE MeXa-
J10B U 0€JIKOB. HU3MBI yIIPaBJICHUS! IPOLIECCAMHU a3pOOHOI0 TIIMKOJIN3a B KJIETKaX.

3.3 | O0men yrieBoaos. Ile- OCHOBHBIE YIJIEBO/IbI MHUIIH XKUBOTHBIX U HBOJIOLMS UX TEpe-
peBapHBaHHe CJI0KHBIX | BapuBaHMs. [[acCUBHBIN TPaHCHOPT TJIOKO3bl B KJIETKH C IOMO-
yIJ1eBOA0B. AHA3P00- mpto nepenocuukoB (GluT). O630pHast cxemMa UCTOYHUKOB U ITyTeil
HbIii MyTh OKUCJIEHHS pacxoja III0K03bl. AHa’-pOOHOE OKHUCIECHHE TIII0KO3bI, €ro O1oJIo-
IJIIOKO3BI. rMYecKasi pojib U MeXaHu3Mbl KOHTpouis. [locnenoBaTeabHOCTh pe-

aKmuii, cyocrparaoe ¢hochoprimpoBaHre U THITBI OPOIKECHHS.
3.4 | buoCHHTEe3 MPOCTHIX U [IpyHiMnOBl nNOAMMEpPU3allMK TJIOKO3bl Ha IIPUMEpE pe-

CJI0’KHBIX YIJ1€BOJ10B.
Huxa Kopu. Poab ne-
T030¢ochaTHOrO NMyTH
OKHCJICHHS TJIIOKO3bI B
o0MeHe BellecTB.

3epBHOTO MOJIMCAaXapuaa KUBOTHBIX - TJUKoreHa. CBoW-CTBa IJu-
KOTeHA M TKaHeCHelU(pUIHbIE MEXaHU3MBbI €r0 OMOCUHTE3a U MO-
Ounuzanuy. buocuHTe3 IIIOKO3bI U3 MOJIOYHOM KHCIIOTHI, TIUIE-
ponia, MeTabONHUTOB IMKIIA JTUMOHHOW KHCIOTHI U aMHHOKHCIIOT.
Ponp OmoTMHA B peakiusx TIIIOKOHEOTeHe3a. AJIJIOCTEPUUYECKUE
MEXaHU3-Mbl YIIpaBJICHUS MPOLECCaMU TTTUKOHEOT€HE3a B KJIETKaX.
buonornueckass ponb B3aMMOCBSI3M TJIMKOJIM3a B paboTaroiei
MBIIIIE ¢ TIIMKOHeoreHe3oM B neueHu (1uki Kopm). [lenTozodoc-
(baTHBIA MyTh MPEBPALLEHUN TIIOKO3bI, OKUCIUTENbHAs U H30Me-
pa3Hasi BETBH LIMKJIA, UX pOJib B (poTOCHHTE3e M aHAOOIM3ME pa3-
JIMYHBIX KJIETOK )KHUBOTHBIX.

Oo6men munugos. Ilepe-
BapHUBaHUe CJ0KHbIX
aunuaoB. bera-
oxucaenne BXKK.

[MumeBsie KUpBI, MEXaHU3MBI WX I[EPEBApUBAaHUS H BCa-
ceiBaHug. OCOOEHHOCTH TPAaHCIOPTa JIMIUAOB B KJIETKU. AKTHBa-
IUs ¥ 001as cxeMa katabonu3ma TIIHIEeposia H KUPHBIX KUCIOT B
kietkax. [Ipoueccel B-okucaeHus >KUPHBIX KUCIIOT.

buocunTe3 JIMNIUIOB.
Buonornyeckne mem-
OpaHbI: posb 0eJIKOB,
YIJIEBOJAOB M JIMIIM/I0B B
(pyHxuuOHUpOBAHNHU
MeMOpaH.

DcCeHLMANIbHBIE JKUPHBIE KHCIOTHI ®-3 U -6, Kak He3a-
MEHUMBIE (DAKTOPBI MUIIM U TPEAIISCTBEHHUKHA CHUHTE3a dilKo3a-
HougoB. Ilporecchl GuocuHTE3a KUPHBIX KUCIOT. Cxema OMOCHH-
te3a xonectepona (XC) u KoHTpoab ak-TuBHOCTH [ MI'-penykTassi.
Crtpykrypa, cBoiictBa u ¢pynknun XC. Kmaccudukamms u cxema
oOMeHa ctepou-a0B. Cxema OmocuHTe3a ¥ GyHKIUHA (OCHOIUTIH-
noB (®JI) u tpuanmnrauuepunoB (TAT). Pons dochonunaz B 06-
Mene DJI. Pusnonornyeckass pojb PE3EPBUPOBAHUS U MEXAHU3MBI
moOmmm3zauuu TAIDT B numornurax Oenoi U-poBoil TkaHu. Pousb
JIUTIOLIUTOB B YIPABICHUN «MAaCCO-CTaTOM) OpraHN3Ma )KHUBOTHBIX.

[IpoGnembr u MeTombl MeMOpaHOJOruH. JIMmuaHBIE KOM-
noHeHTbl MeMmOpaH: DJI, cUHro- U TIMKOIUMUIBI, UX POJb B
(dbopmupoBanuu aunuaIHOTO OUcios. Bausane XC Ha naTepanbHYIO
mudy3uto MoJekyn TUIUA0B U OenkoB. [ToBepXHOCTHBIE, 3asKO-
pEHHBIC U MHTETpajbHbIE OeNKu MeMOpaH. MexaHu3Mbl MepeHoca
BEIIIECTB B KJIET-KHU ¢ MOMOIIbI0 nuddy3un (Boaa, KUCIOPOI, KUP-
HBIE KUCJIOTBI, CTEPOUIHBIE U TUPOUIHBIC TOPMOHBI), MACCUB-HBIX
nonoooMenuukoB (K+/H+ u np.), tpancnoprepoB (GluT), kananos
(K+, Nat+, Ca2+) u HacocoB aktuBHOTO Tpancmopra (Na,K-ATd-
aza, Ca-AT®d-aza).

Oo0meH 6eskos. Ions-
THE O NPOTEOJTUTHYe-
ckux pepmentax. Ilyru
pacnaaa u oOpa3oBaHus
AMHUHOKHCJIOT.

OCOOEHHOCTH CTpPOEHHs U JICWCTBUS MUIIEBAPUTEIBHBIX MPO-
TenHa3 u nentuaa3. O030pHas cxemMa UCTOYHUKOB M MyTel pacxo-
Ja aMHUHOKHUCIIOT B KIJICTKax. buonornueckas POJib U MCXAaHU3M
nevictBus amuHOTpaHchepas. O6pa3zoBaHUe TIIyTAMUHOBOW KHCIIO-
THI ¥ €€ POJib, KaK IIEHTPa a30THCTOr0 0OMeHa B KieTkax. OKUCIu-
TEJIbHOE JI€3aMUHHUPOBAHHE AaMHHOKHCIOT M 0cobasi poib TiyTa-
MaT-ACruIporcHasnbl. buocunTe3 3aMeHUMBIX aMUHOKUCIOT U mnpe-
BpallleHus X 0€3a30TUCTBIX OCTATKOB B YIJIEBObI U JIUIIHIBL.
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buorennbie aMHHBI.
O0MeH oTHAEeIBLHBIX
aMHUHOKHCJI0T. OpHU-
THHOBBIH UKJI. A30TH-
cTble He0eJIKOBbIE Be-
mecTBa, MX OMoJIoruye-
cKasi poJib, CHHTE3 U
pacnaj.

JlexapOOKCHIMpPOBAaHUE aMHHOKHCIOT C OOpa3oBaHHEM OHWO-
TCHHBIX aMUHOB. VX MenuaTopHble (YHKIUW U OKUCIHUTEIbHBINA
pacnan. OCHOBHBIC UCTOYHUKU aM-MHaKa B OpraHU3Me U POJIb TITy-
TaMHHA B €r0 00€3BPEKMBAHUH, TPAHCIIOPTE U OMOCHUHTE3E a30TH-
CTBIX HEOENKOBBIX COenuHeHUH. Ponb TpaHCMETHIHpPOBaHUS B
OnocuHTE3e KpearnHa, aapeHanuHa, xoirHa U JJHK. Cxema 6mo-
CHHTE3a reMa, ero GyHKIHuH, 00pa3oBaHue, TPAHCIOPT U KOHBIOTa-
1ust OuaupyounHa.

Temwl npaKmuueCKux/ceM

UHADCKUX 3aHAMULL

3.1. | CemuHnap no Bompocam ITonsTHE GHONOrNYECKOr0 OKHUCIEHUSI 1 MAaKPOIPIUIECKUX CO-
o01mero myTu MeTado- eauHeHud. OKHUCIUTENbHOE AeKapOOKCHIMPOBaHHE NHUpYyBaTa U
JIM3Ma IOTK. OxucnautenpHoe dochopunupoBanue. ONEeKTpOH-

TPAHCIIOPTHBIE LIETIH.

3.2. | CemuHap no Bonpocam BaeknerouHoe nepeBapuBaHHUE IHUIIM, MEXaHU3Mbl BCachblBa-
MeTa00/1M3Ma yIJieBo- HUS U TpPAHCHOpPTa NHU-TAaTENbHBIX BEIIECTB B KPOBb U KIIETKY.
OB, JJUIIUJA0B U a30TH- I'mukonmus u rioukoHeorenes. I1DII okuciaeHus 1roko3sl. Merabo-
CTBIX COeTMHEHUIA. musm TAT, docdo- u chunronunuaos. Merabonu3m cTEpaHOB.

OpuutnHoBeIM 1Mkia. CuHTE3 M pacnan rema. buosornueckas
pOJIb.
Tembl nabopamopHvix 3aHAMUU

3.1. | BBeneHnue B 00MeH Be- 1. BpokeHue Kkak MOIeNb U3YUEHHUS MTPOLIECCOB META0OIU3MA.
IIEeCTB U SHEPIUH. 2. OGHapyXeHHE TPOYKTOB JPOKIKEBOTO COpaKMBAHUSI.

3. ConocraBieHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX I10-
TEHIMATOB prOoQIaBIHA U UHANKATOPA METUIICHOBOTO CHHETO.

3.2 | O0MeH yrJieBOI0B. 1. Onpenenenue rIIOKO3bl B KPOBU YHU(DULIUPOBAHHBIM OPTO-

TOJIYUIUHOBBIM METOJIOM.

2. KonuvecTBeHHOE OmpeseseHre II0KO3bl B OMOJOTHYECKIX
KHUJKOCTAX PEPMEHTATUBHBIM METOIOM.

3. OnpeneneHue rIOKO3bl B KPOBU € MTOMOIIBI0 aBTOHOMHOTO
JKCIIPEeCcC-aHAIM3aTOPa KPOBH.

3.3. | O0OMeH JUNHAO0B. 1. Boustaue »xenmyy Ha aKTUBHOCTD JINIIA3EL.

2. OmnpeneneHue coAepKaHMsI XOJIECTEPUHA B OMOKHUIKOCTSIX.
3. Omnpenenenue coaep aHUs TPUTITULUPUIOB B OMOKHUIKO-
CTSIX.
3.4. | O0OMeH a30THCThIX CO- 1. OnpeneneHune KOJIMIECTBA MOYEBUHBI B OMOKUIKOCTSX.
eTHUHEHMHIA. 2. OmnpeneneHue KOIWYECTBA MOYEBOW KHCIOTHI B OMOXKHUIKO-
CTSIX.
3. Onpenenenre KOMUYECTBA KPEATHHHHA B OMOXKHIIKOCTSIX C
MTOMOIIIbIO TECT-HabOpa.
4. OnpeneneHrie KOITUYeCTBAa OMIIMPUONHA B OMOXKUIKOCTSIX.

4 [puHUUNBI peryJsiuu

o0MeHa BellecTB
Cooeporcanue 1eKYUOHHO20 Kypca
4.1. | MuTerpanus KJIeTO4HO- [lonarue o cnemmduyeckux M OOIIUX MYTAX aHA’IPOOHOrO U

ro MeradoJm3Ma

a’poOHOro MeTabonm3ma. CpaBHEHHE HEPBHOM W TYMOpPaJIbHOU
CHCTEM MEXKJIETOUHBIX KOMMYHHKauid. Kiaccudukamus cucrem
TYMOPAJIBHOM PETYJISUMU ¥ TMPUHLMIB UX IEUCTBUS. DHIIOKPHH-
Has CUCTeMa M OOUIETIPUHATHIE KiIacCu(UKalMi TOPMOHOB. Mexa-
HU3MBl JEeMCTBUs, OWMOCHHTE3a, JEHNOHHUPOBAHUS, CEKPEUUU U
TpaHCHopTa rOpMOHOB. KileTku-MHILIeHH, HAOOPHI UX PEIETTOPOB
Y MEXaHU3Mbl TPAHCIYKIMU BHEIIHUX cUTHaOB. KieTouHslid oT-




Ne | HaumeHoBaHme pa3aeiia

Conep:xkanue
n/n JTUCIHUIIIINHEI

BET, KaK MEXaHM3M 3aMBbIKaHHUA OOpPAaTHOM CBS3M C CHCTEMOH
yrnpapieHns. DYHKIMM BaXHEHIINX TOPMOHOB B OpraHU3ME.
Bnusinue TOpMOHOB Ha OMOXMMUYECKHE MPOLIECCH: HA U3MEHEHHE
aKTHBHOCTH (PEPMEHTOB, PETYJISNNI0 OEIKOBOTO CHHTE3a, HA IPO-
HUIIAEMOCTb KJIETOUHBIX MeMOpaH. buoxummuueckas CymHoCTh aH-
TaroHW3Ma W CHHEpru3Ma JeHCTBUS TOPMOHOB ['OpMOHaNbHBIE aH-
camOnu, ux Omosoruueckas posib. buorpancdopmanus u BiBeze-
HHE OPOJYKTOB METab0JIN3Ma TOPMOHOB

Temwl npaKmuueCKux/cemuHapCKux 3aHAMULL

4.1. | CemuHap no HHTErpa- B3anmocBs3p 00MeHa aMUHOKUCIIOT, KUPOB U YIIIEBOJIOB U €€

UM Metadoam3zma nposiBiieHue. OCHOBHBIE Y37Ibl MEpeKiItoueHusi Mmerabonusma. He-
papxus peryiasiTOpHbIX cucTeM. MeXaHn3Mbl AeMCTBHSI TOPMOHOB.

4.2. | UToroBoe 3aHsiTHE [IpoBepka TeOpeTUUECKUX 3HAHWN W HABBIKOB PELIECHUS MpaK-

TUYECKUX 3a/1a4 10 pazaenam MeTaOoau3M U ero perysisius.

Temobl nabopamopHvix 3aHAMUU

4.1. | KnoueBble MeTa00J1H- 1. Onpenenenue KOHLUEHTPALUK TMPOBUHOIPAJHONW KUCIIOTHI B
ThI M X POJIb B pery- OMOXKUKOCTSX.
JSAIM 00MEHOB

5. IlepeyeHb y4eOHO-METOAMYECKOT0 OOecmedyeHusl JJIs1 CAMOCTOSITe/IbHO pado-
ThI 00y4YaKOIIUXCS M0 JUCHUILINHE

Jlis caMOCTOSITENIbHOM paboThl, MOATOTOBKH K BBIMOJHEHUIO JTAOOPATOPHBIX paboT M clavyu
KOJIJIOKBHYMa Ha Kadenpe pazpadoTaHbl CIEAYIOIINE METOANYECKIE PEKOMEHIAlluU U TOCOOusI:

1. buoxumus u MoseKyJsipHast OnoJorus: yueOHO-MeToan4Ieckoe nocooue / KemepoBckuii roc.
yH-T, Kadenpa ¢uznonorun yensoBeka U KUBOTHBIX W Baieosioruu; [coct.: WM. JI. T'onenna, A. M.
lonenga, A. C. Capcankas]. - KemepoBo: KysbaccBysuzgar, 2007. - 190 c. / moctym yepe3
http://www.twirpx.com/file/961121/

2. Kypc nexnuii mo OMOXMMHH U MOJIEKYJISIPHOH OWOJIOTHH Ha 3JEKTPOHHOM HocHTelne (Ipe-
3eHTaluun). Belgaercsa cTyeHTaM 1o Mepe YTEHHU JIEKIUU B MYJIbTUMEIUNHBIX ayauTopusax (2114,
2115)

3.Ounkensiireitn A.B. Beenenue B pusuky 6enka: kypc nekuuid. 1997 r. / noctym yepes ctpa-
HUYKY aBTOpa http://phys.protres.ru/lectures/protein_physics/

4. buoxumusi: Yue6. nns By3os, [log pen. E.C. Cesepuna., 2003. 779 c./ moctym yepes
http://www.biochemistry.ru/biohimija_severina/B5873Content.html

6. ®oH/1 OLIEHOYHBIX CPECTB /ISl POBeAEHNsI IPOMEKYTOYHOMH aTTecTalMU 00Y-
YAIOIHUXCA M0 JUCHHUIIINHE

6.1. Ilacnopm ¢ponoa oyenounvix cpeocme no OUCUUnIUHE

No | KonTponupye- Kon koHTponupyemMoi KOMIETeHIINH (U €€ YacTH) HaNMEHOBAHUE
/Tl | MbIE  pa3zelibl OLICHOYHOT'O
(TeMBbI) AUCITUII- cpenacTBa
JIHBI
(pe3yabTaThl 1O
paszenam)
1. | Pasmensr1u3 OK-7 Otuer no nabo-
YMeTh: paTopHoii pabo-
-puoOpeTaTh HOBBIE 3HAHUS, UCIIONIB3YSI COBPEMEHHEBIE | TE
o0Opa3oBaTesbHbIe TEXHOJIOTUU
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KonTpomupye-
MBIC  pa3Jieibl
(TeMBI) AUCITUII-
JIHBI
(pe3yabTaThl 1O
paszenam)

Kon koHTponupyemMoi KOMIETEHIINH (U €€ YacTH)

HANMMCHOBAHHC
OLIEHOYHOTO
cpezacTBa

- 3a00TUTHCS O KQUECTBE BHITIOIHEHUS paOOTHI

OIIK-6

YMers:

- WCIIONB30BATh 3HAHUS O KJICTOYHOH pErymsinuu u
NPUMEHATh OMOXUMHUYECKHE METOIBI;

Bnaners:

- HaBBIKAMU pabOTHI ¢ COBPEMEHHBIM 000pyIOBaHHEM
IUIS1 U3YYEHHS 3aJaHHOTO 00BEKTa;

- OCHOBAaMH COBPEMEHHBIX OMOXMMHUYECKHX METOOB
HCCIIEJOBAHHS

- HaBBIKaMU 00Pa0OTKU PE3yNIbTAaTOB HKCIICPUMEHTOB.
OIIK-5

YMers:

- TPUMEHATH OCBOCHHBIC OMOXHMHYECKHE METOIbI
M3YUYEHUS KUBBIX CUCTEM Ha MPAKTHKE;

Bnaners:

- HaBbIKaMH J1a00OpaTOPHOTO SKCIIEPUMEHTA.

Pa3nen 1-4

OIIK-5

3HaTh:

- KJICTOYHYIO OpTaHU3aINI0 OMOJIOTHYECKUX 0OBEKTOB,
- OCHOBHBIE MOJIEKYJISIPHBIC MEXaHU3MBI
KHU3HEICATEIIbHOCTH;

- COCTaB >XMBOI'O OpPraHM3Ma, CTPOCHHE U (HUUKO-
XUMHYECKHE CBOICTBa OCHOBHBIX KJIACCOB
OpPraHUYECKUX  COCAMHEHM:  MeTaboJu3M  3THX
COEIMHEHM, MEXaHU3MBI PETYJIALNNA METa00I13Ma;

- MOCIIEIOBATEIbHOCTh U MEXAaHU3M PEaKIUU CHHTE3a
Oenka, peryJslHuI0 W DHEPreTHYeckoe oOecreueHue
npoiiecca;

- KHHETHKY (DepMEHTATUBHBIX pEaKlnii;

- MEXaHU3MbI (poCHOpPHINPOBAHHUS.

DK3amMeH
KonTtponbHas
paborta

Pasnensr 1 -4

OIIK-5

VYMeTh:

- TPUMEHSATH OCBOCHHBIE OHOXMMHYECKHE METOIbI
I/I?)y‘IeHI/I}I JKHUBBIX CUCTECM Ha HpaKTI/IKe.

OIIK-6

VYMeTh:

WCIIONBb30BaTh 3HAHUS O KICTOYHOW PpETyIAlud |
HpI/IMeH}ITB 6I/IOXI/IMI/I‘IGCKI/I€ MCETOHBI.

DK3aMeH

6.2. Tunoevie KOHmMpoAbHBIE 3A0AHUA UTU UHBLE MAMEPUATID

6.2.1. DK3aMeH

1) IlpumepHBIC BOIIPOCH! K SK3aMEHY
1. Ompenenure posb U MECTO OMOXUMHH B CUCTEME €CTECTBEHHBIX HayK. YeM OHa OTJIMYaeTCs
OT OMOOPTraHWYECKON XUMHH M MOJIEKYIISIPHOU OHOJIOTHH?
2. Yem paznuyaroTcsl 3JeMEHTHBIH cocTaB 3emiu u Ouocdepsl? OxapakTepusyilTe HMOHATHS




«OpPTaHOTEHBD», «MAKPOIIEMEHTBD) U «MUKPO3JEMEHTBI», YKa3aB X CBOWCTBA U POJIb B JKU3HEICH-
TEIbHOCTH.

3. OnumuTe BaxxHeHMe (HU3NKO-XUMHUYECKHE CBOMCTBA BOABI M OOBSCHUTE UX CBA3b C OHOJIO-
rudeckuMu QpyHKIHUSIMHU KieTok. Kak onpenenuTs ee conepkanue B Onomarepuane?

4. Ha3zoBuTe BaXHEWIINEe MUHEpaIbHbIe KOMIIOHEHTHl OPraHW3MOB, YKazaB ux ¢QyHkuuu. Kak
OIICHUTH UX O0IIIee cojiep>)kaHne B Onomarepuae?

5. OxapaktepusyiTe CTPYKTYpY, BaKHEHIIne cBOiicTBa M Omonormueckue QpyHKIUM 4-X oc-
HOBHBIX KJIACCOB MaJIbIX OMOTEHHBIX MOJIEKYJ (0HOMOHOMEPOB).

6. OxapaktepusyiTe CTPYKTYpY, BaKHEHIIne cBoiicTBa U Omonormueckue QpyHKIUM 4-X oc-
HOBHBIX KJIACCOB MOJIEKYJI OHMOMOIMMEPOB.

7. ChopmynupyiiTe MpeUMyIIEeCcTBa MOJIEKYI OMOMOIMMEPOB MEPE] MOHOMEPAMH.

8. CtpoeHue, OMOIOrMYECKH BasKHbIE (PU3NKO-XUMUYECKUE CBOWCTBA, KOAbI M MIPUHIIMIIBI KJIac-
cupuKanuii aMUHOKHUCIIOT.

9. Mexanu3m 00pa3oBaHMs, HOMEHKJIATypa, CBOMCTBA M POJIb OMOJIOTMYECKH BaXKHBIX IETTH-
JIOB.

10. MeToapl MHAWKALMH, BEIICICHUS U OYMCTKA aMHHOKHUCIIOT M OCJIKOB.

11. Onpenenenue, MexaHu3M 0Opa30BaHUs, CBOWCTBA M OHMOJIOTMYECKas pOJb MEPBUYHON
CTPYKTYpHI OenkoB. x monmuMopdu3m u BUAOBas CEU(UIHOCTH, KaK OCHOBA OMOPa3HOOOpa3us.

12. TIpocTpaHcTBEeHHAs CTPYKTypa (KOH(pOpMaIKs) TOJUIIECTITHIOB. 3aBUCUMOCTh (hOpMUPOBa-
HUS €€ PeryJIsIpHbIX (BTOPUYHBIX) U HEPETYJISIPHBIX CETMEHTOB M CBOWCTB OT NMEPBHUYHON CTPYKTYPHI
U CJIa0bIX BHYTPUMOJIEKYJISAPHBIX B3aUMOIEHCTBUM.

13. JloMeHHast opraHu3anus CTpyKTypbl TOMOJIOTHYHBIX O€JIKOB, KaK OCHOBA UX (DYHKITHIA.

14. OcoOEHHOCTH CTPOEHHs, CTAOWIM3allUd U TMPEUMYIecTBa (DYHKIIMOHHUPOBAHUS OEIIKOB
OJIUTOMEPHOH (YeTBEPTHUHON CTPYKTYphI). [IoHATHE KOOTIepaTuBHBIX 3()h(HEKTOB.

15. ®U3MKO-XMMHUYECKHE CBOWCTBA OCIIKOB: THApPATAINsI, PACTBOPUMOCTH, KOJUTOUTHBIN Xapak-
TEp PacTBOPOB, BhICAIMBaHKE U Auanu3. MoHuszauus u amdoTepHbie CBOHCTBa O€NKOB, OHATHE O pl,
BiusiHUE pH pacTtBopa Ha 3apsia U KOH(GOPMALIKIO UX MOJIEKYII.

16. ®@akTopbl, MEXaHU3MBl U TPU3HAKU JCHATYPALUU W PEHATUBALMU OCJKOB, YCIOBHUS HUX
OCaXKIECHHSI U3 PAaCTBOPOB.

17. Knaccuduxanuu 6enxkoB. MHOrooOpa3ue npocThIX U CIO0XKHBIX, TIO0YIApHBIX U (HUOpHMII-
JspHBIX 0enkoB. DyHKIIMOHAIBHAS KiIacCUpUKAIUs OCIIKOB.

18. Ompenenenue MOHATUS «(HEPMEHTBI», UX OTIMYUSA OT HEOMOJIOTMYECKMX KaTalu3aTOPOB U
METO/IbI BBIICTICHUSI.

19. TloHsATHA aKTUBHOTO IIEHTPA, CHEIU(PUIHOCTH NEHCTBUSA, CTaauii (hepMEHTATUBHOTO KaTa-
JM3a ¥ pOJIK B HEeM KOH(GOPMAI[MOHHBIX CIBUTOB.

20. IIpocteie u crnoxkHble (pepMeHTHL. Poib MOHOB METaNIOB M BUTAMUHOB, KaK KO()aKTOPOB
(bepMEeHTAaTUBHBIX PEAKIIHII.

21. Kunernueckue cBOCTBa ()EPMEHTOB: 3aBUCUMOCTh CKOPOCTHU Katanu3a oT pH cpenpl, Tem-
neparypsl, koimuectBa gpepmerTa u cyocrpata. KoHkypeHTHbIE HHTHOUTOPHI (PEpMEHTOB 0OpaTHMO-
ro ¥ HeoOpPaTUMOTO THIIOB.

22. Knaccudukanmsi 1 HOMEHKIaTypa GepMEeHTOB U KOGaKTOPOB.

23. IoHsITHS W303UMOB, KOMITAPTMEHTAIIMY, TKAHEBOM M OpraHHO# cnenuduunoctu pepmeH-
TOB.

24. MynbTu(epMEeHTHBIE KOMIUIEKCHI, KaK CIIOCOOBI OpraHu3anuu padboTsl pepMEeHTOB B KIIET-
Kax Mpo- U SYKapuoT.

25. OnuromepHasi CTPYKTypa KJIIOUEBbIX (PEepMEHTOB, JAEHCTBHE HEKOHKYPEHTHBIX MHTHOUTO-
POB M aKTHBATOPOB.

26. Posib xoBaneHTHBIX Moau(uKanuii: peakuuii pochopunmupoa-uus/nepochopunrpopanus,
[JIMKO3WJIMPOBAHUS, M30MPATENbHOIO MPOTEeoan3a U Ap. B 00pa3oBaHUU (EPMEHTHBIX KacKaJoB,
YIPaBJIAIONUINX TPAHCKPUITIIUEH T€HOB U METa0OIU3MOM.

27. YnpaBieHrue KaTaIUTUYECKUM IMOTEHIMAIOM KJIETOK MOCPEACTBOM M3MEHEHUN CKOpPOCTH
CHHTE3a U pacnaja (epMEeHTOB.

28. Ponb epMEHTOB B TPAaHCAYKIIMM TOPMOHPEIIEITOPHBIX CUTHAJIOB B KJIETKH. MI3MeHEHUs nX
AKTUBHOCTH B IIPOIIECCAX OHTOTE€HE3a U MPH 0OJIe3HSIX.



29. OmnpeneneHue MOHATHS «MOHOHYKJIEOTHU]IbI», UX CTPOEHHUE, CBOMCTBA, HOMEHKJIAaTypa U
byHKINH.

30. buocuHTe3 1 pacnag NMPUMUIUHOBBIX U IYPUHOBBIX MOHOHYKJIEOTHU/IOB.

31. O6pa3oBanue nuHelHbIX (mepBuuHbiXx) cTpyktyp PHK m JIHK ¢ momompro 5°, 3°-
dochoaurdupHbIX cBs3eil. OCHOBHBIC CBOMCTBA MOTHHYKICOTHIOB.

32. CTpyKTypa U CBOMCTBa HYKJICONMPOTEUIOB HA MMPUMEpPaX BHPYCOB, pubocoM, nH(PpOpMOCcCOM
U XpOMaTHHa.

33. Opranuzanus 1 3BOJIIOLMS T€HOMOB M BCIIOMOTATENIbHBIX MEXaHHU3MOB Y BUPYCOB, ITPOKa-
puot u sykapuot. Unenrnunocts JIHK B ki1€TKax MHOTOKJIETOYHBIX OPTaHU3MOB.

34. buocunte3 JIHK ¢ ygactuem cyOcTpaToB, Kak HCTOYHHUKA SHEPTHH, MAaTPHUIIbI, (DEpMEHTOB
u npyrux 6enkoB JIHK-perinukaTuBHOTO KOMILIEKCA.

35. Tuner noBpexnaennii u pemnapannu JHK ¢ momompio OenkoB u depmentoB JIHK-
penapupyoIero KOMIUIEKCa.

36. Tpauckpunmuss JIHK ¢ ygactmem cyOcTtparoB, kak wucrounuka sHeprun u PHK-
nonumepasbl. [lpencraBnenne o0 curHagax WHULMALMM W TepMHUHANMKM TpaHckpurnuuu B JIHK-
MaTpHUILIaX.

37. IlonsiTHE O MEPBUYHBIX TPAHCKPHUIITAX, IOCTTPAHCKPUIILIMOHHOM IMPOLIECCUHIE€ U POJIA Ma-
abix sinepHbix PHK B co3peBanuu u 10cTaBKe B LIMTO30JIb TPAHCIIOPTHBIX, pUOOCOMHBIX M MaTpHy-
Hbix PHK.

38. Ammunoanmn-t-PHK-cunrerassl, ux cpoiictBa u ¢ynkuus. [IpencraBnenust o0 u3oakuen-
topHbIXx T-PHK.

39. TlocnenoBaTeNbHOCTh COOBITUN HHHUIIMALIAH, JIOHTAIIUN ¥ TEPMUHAIIMH TPAHCIISIUH.

40. OcHOBHBIE 3TaNbl MOCTTPAHCISILIMOHHOTO MPOIIECCUHTa: MIPUHIIMII apecalu, n30uparesb-
HBIH MIPOTEOIN3, MOAU(UKALINN aMUHOKHUCIIOT, PUCOEANHEHNE HEOSIIKOBBIX KOMIIOHEHTOB, (hOpMHU-
poBaHMe MPOCTPAHCTBEHHON KOH(GOPMAIIUU U COPTUPOBKU MOHOMEPHBIX U OJTUTOMEPHBIX OEJIKOB.

41. TlpuHUMIIBI KOHTPOJS BPEMEHH CYyIIECTBOBaHUS M pacnana matpuunbix PHK u Genkos.
Mapkepbl cTaifii OHTOT€HE3a U MPOLIECCOB aJanTallly.

42. Dxcnpeccus TeHOB MpokapuoT. Teopusi OnepoHOB U UX (PYHKIIMOHHPOBAHHE MO MEXaHU3-
MaM MHAYKIUHU U PENPEeCcCUr MpH aJanTallu.

43. VnpaBneHue OMOCHHTE30M OEJIKOB B KIETKaX 3yKapHOT C MOMOIIbIO aIbTEPHATHBHOTO
nponeccuara MPHK, ee TpancmopTa B iuTomiasMy u KOHTPOJISI CTAOUITBHOCTH.

44. Knaccudukaiuss opraHu3MoB I0 TUIIaM OOMEHa BEIIECTBOM M SHEPrUei ¢ OKpyXkarolei
cpenoif. OCHOBHbBIE (HYTPUEHTHI) U MHUHOPHbIE KOMIIOHEHTHI MUIIM XeMoopraHoTpodos. Ilonstus
OTHOCUTEJIHOM 3aMEHUMOCTH M CYTOYHOM MOTPEeOHOCTH B YIJIeBOJaX, JIUMUAAX U OenKax MHUIM. 3a-
BHCHUMOCTD MUIIEBBIX A€(PUIIUTOB OT MAcChl Tella, BO3pacTa, moja U 00pa3a KHU3HU.

45. OOmas xapakTEepUCTHKa BOJO- M YKUPOPACTBOPUMBIX BUTAMHMHOB, MX OHOJOTHYECKHE
(GyHKIIMM, CyTOUYHbIE MOTPEOHOCTH M CKOPOCTH Pa3BUTHUS TMIIO- U THIepBUTaMUHO30B. [Ipencranie-
HUA O IPO- U aHTUBUTAMUHAX

46. KpaTkasi xapaKTepuUCTHKa BOJOPACTBOPUMBIX BUTAMHHOB: THaMUHA, pubodIiaBuHa, HUKO-
TUHAMUJA, TUPUIOKCHHA, KoOaramMuHa, OMOTHHA, aCKOPOM-HOBOM, TUIOEBOH, MTAHTOTEHOBON U (o-
JIEBOM KHCIIOT.

47. Kparkasi XxapaKTepHCTHUKa XKHUPOPACTBOPUMBIX BUTAMHHOB: PETHHOJA, Kaiabludepona, To-
kodepora, GUITOXMHOHA U TOJTHUEHOBBIX KUPHBIX KUCIIOT.

48. XMMHUYECKHUI1 COCTaB MUILEBAPUTEIBHBIX COKOB U MEXaHU3MbI CEKPELIMU MOHOB U (hepMeH-
TOB. bronornueckuii cMpici ynpaBlieHUs TMPOTEHMHAa3aMH MUILEBAPEHUS C MOMOIIBI0 (DEPMEHTHBIX
KaCKaJl0B.

49. IlpencraBieHus 0 BHEKJIECTOYHOM, aHAPPOOHON M a3pOOHON CTaausAX KaTaboJdu3Ma, dHII- U
IK3EPrOHUYECKUX PEAKLHUAX U MAKPOIPTHUECKUX COEAUHEHMSIX.

50. Opranm3anus crnenupuIecKux U oOmUX MyTed MeTadoJm3Ma W MPUHIUIBI YIIPaBICHUS
HUMHU.

51. CoBpemMeHHBIE TIPEACTABICHUS O OHMOJOTHYECKOM OKHCIICHHHM, €r0 MEXaHHM3Max W POJH
MOJKJIACCOB OKCHIOPEIYKTa3: IIMTOXPOMOB, aHAPOOHBIX M a3pPOOHBIX JETUAPOTeHa3, MOHO- U IMOK-
CUT€Ha3, OKCU/a3.

52. AMpuOOTUYECKI UK JIMMOHHON KUCIIOTHI, PEaKIIMK €T0 TOMOJHEHUS U MIPUHIIUITH KOH-



TPOJISL.

53. Opranuzanus U OMOJOTHYECKAsT POJIb BIXaTEIbHBIX IENeld B MUTOXOHIPUSIX U JPYTUX Op-
raHOM/IAX.

54. Okucienne BoIOpoia CyoCcTpaToB ¢ 00pa3oBaHUEM BOJBI U TPAHCMEMOPAHHOTO 3JIEKTPO-
XUMHUYECKOTO MOTEHINAa MPOTOHOB. POJb aleHMIIOBBIX HYKJICOTHIOB B OKHCIUTENILHOM (hocdopu-
JUPOBAHUU U JIBIXaTEIILHOM KOHTPOJIE.

55. Dddexr pazobuieHns U TepMOpErynATopHas GyHKIUS TKAHEBOTO JbIXaHUs. TepMoreHHas
GYHKIHS aUATIONUTOB Oypoi KUPOBOM TKaHU. [IOHATHE «TUIMOIHEPTETHUECKUX COCTOSIHUI» U WX
BO3MOYKHBIE PUYUHBI.

56. ObOpa3zoBaHue TOKCHUYECKHX (DOPM KHCIOPOJa M MEXaHM3MbI UX TOBPEKIAIOIIETO JICHCT-
Bus. CHCTEMBbI aHTHOKCUIAHTHOM 3aIUTHI U HECEIIM(PUIECKON PE3UCTCHTHOCTH.

57. OnpeneneHne MOHITHS «yTJIEBObI», IPUHITUIIBI X CTPOCHHS, CBOMCTBA, KiacCU(HUKAIIUS
U OMOIOTHYeCKast POJIb.

58. OCHOBHBIE YTIEBO/IbI MUIIY KUBOTHBIX M 3BOJIOLMS MX MEpEeBapUBAHUA. TpaHCHIOPT TIIIO-
KO3BI B KJIETKH C IIOMOIIBIO TKAaHECTIEIU(DUIHBIX TIEPECHOCYHKOB.

59. O630pHas cxema HCTOYHUKOB M ITyTEH pacxoa IiItOKO3bl B KJIETKaX.

60. IIpuHIMI MoTUMEpU3aLUU TJIIOKO3bl Ha MPUMEPE PE3EPBHOTO MOJUcCaAXapuia KUBOTHBIX —
riukoreHa. Ero cBoiicTBa u TkanecnenupuyHble MEXaHU3Mbl OMOCHHTE3a U MOOMITN3ALINH.

61. IlenTo30odochaTHbIil MyTh MPEBpAICHUHN TIIOKO3bI, OKUCIUTEIbHAS U U30Mepa3Hasi BETBU
IIUKJIA, UX POJIb B PEAKIUAX aHA0OIN3Ma PA3THYHBIX KIETOK.

62. AHa3poOHBIN TuKoaN3. [locaenoBaTeNnbHOCTD 3TANOB, YHEpreTHYeCKuit 3P ekt cyocTpar-
HOTO (hOCHOPUITHPOBAHKS U MEXAHU3MBI KOHTPOJIISI CKOPOCTH Tporiecca. MexaHu3M, OHoIorndecKast
POJIb ¥ TUITHI OPOKEHUS.

63. IlocnenoBaTenbHOCTh CTAANN, YHEPTETHUECKUI APPEKT, MEXaHU3MBI KOHTPOJS U OHOJIO-
THYecKasi poiib a3pOOHOTO OKUCIIEHUS TIIIOKO3BI.

64. buocHHTE3 TIIOKO3bl U3 MOJIOYHOW KHCIIOTHI, TIUIEPOIia, METAOOIUTOB ITUKIIA JTUMOHHOM
KHUCJIOTHI 1 aMUHOKHUCIIOT. POk OMOTHHA B peakiusx rII0KOHEOreHe3a.

65. MexaHu3MBbI YIIpaBJICHUS MPOIIECCaMu adpOOHOTO TIIMKOIH3a U TIIMKOHEOTeHe3a B KIETKaX.
buonoruueckas posib B3aMMOCBS3H TJIMKOIN3a B pa0OTaOIIEN MBIIIIE C TTTMKOHEOT€HE30M B MEYEHU
(ki Kopm).

66. Onpenenenre MOHATHS BEIIECTB Kiiacca TUnuAoB. VX cTpykTypa, oOIIme CBOMCTBa, Kiac-
cuuKays U GyHKINH.

67. CTpykTypa, CBOMCTBAa U (PYHKIIUU BBICIIUX KapOOHOBBIX KHUCIOT. DCCEHIIMAIBHBIE KUPHBIC
KHUCITIOTHI THIIOB ®-3 U ®-6, KaK He3aMeHUMbIE ()aKTOPHI MUK U TPEIIIECTBEHHUKA CUHTE3a MEX-
KJIETOYHBIX PETYJISATOPOB - SIIKO3aHOUIOB.

68. [1uieBbie KUPHI, KX COCTAB, MEXaHU3MbI SMYJIbITUPOBAHUS, IEPEBAPUBAHMS U BCACHIBAHUS.
Oco0eHHOCTH TPAaHCIIOPTA JIUTTUIOB B KIETKH.

69. AxTuBanusa 1 o0mas cxeMa BHYTPHKJIETOYHOIO MeTabolu3Ma IIIMIEepoia U KUPHBIX KH-
CJIOT.

70. Cxema 6uocuHTe3a 1 GyHKIUU HoconunuaoB U Tpranmwirauuepuaos. Pois Gocdonumnas
B 0OMeHe (oCHOUIHIIOB U PEIETIIUN BHEKJICTOUYHBIX CUTHAJIOB.

71. ®uznonornyeckas poiib Pe3epPBUPOBAHUS M MEXAHU3Mbl MOOWMIM3ALNN TPUAIMIITIIALICPH-
HOB B JIMTIOIIMTaX OO0 KUPOBOM TKAHHU.

72. Tlporiecchl B-OKUCIEHUS U OMOCHHTE3a )KUPHBIX KACIOT B KIETKaX.

73. CtpykTypa, cBOMCTBa M (DyHKIIMHU XoyecTeposia. CxeMa ero OMOCHHTE3a U IIPEBPAILICHUSI B
CTEPOU/IbI Pa3HBIX KJIACCOB.

74. Ponb dhochonumuaoB B CO3JaHUU OOIIMX CBONCTB: KUIAKOCTHOCTH, TIOTIEPEYHON aCHMMET-
pHUH 1 N30MpaTEeTHLHON MPOHUIIAEMOCTH OMOMEMOpaH.

75. BnusiHME XoJjlecTeposia Ha JaTepalibHyl0 AUPOY3UI0 JTUMHIHBIX U OETKOBBIX MOJIEKYI
Iu1a3MaTudeckux MmemOpan. Posb cuHro- u rmmkonunuIoB B pOpMUPOBAHUH JIMITUAHOTO OMCIIOS U
[JIMKOKAJIMKCA.

76. Ilepexucnoe oxucnenne aunuaos (I10JI) B GuomemOpanax: cyocTparsl, yCIOBUS U OHOIIO-
rudeckast poiib. [lpuMeHneHne aHTHOKCUIAHTOB B OBITY U MEIUIIMHE.

77. Onpenenure MOHSATUS HE3aMEHUMBIX aMHHOKHUCIIOT W THINEBOM IEeHHOCTH OenkoB. Oco-



OCHHOCTH CTPOCHUS U JCUCTBUS, MUIIEBAPUTEIBHBIX MPOTENHA3 U MENTHIa3. MeXaHU3MblI BCaChIBa-
HUSI aMUHOKHCIIOT.

78. O0630pHast cxeMa MCTOYHUKOB M MyTeW pacxoia aMMHOKHUCIOT B KieTkax. KpyrooGopot
a30Ta B PUPOJIE.

79. Ponb mupHuokcaneBblx KOGakTOpOB B MEXaHU3ME NEHCTBUS M OMOJIOTMYECKON pOJU aMu-
HoTpaHcdepa3. OOpazoBaHKEe TNTYTAMUHOBON KHCJIOTHI M €€ POJib, KaK IIEHTPa a30TUCTOTO OOMEHa B
KJIETKaX.

80. Oco0eHHOCTH OKHCIUTEIBHOIO J€3aMHUHUPOBAHUS aMUHOKHCIOT B MUTOXOHAPUSX U Tie-
POKCHCOMAX.

81. buocuHTe3 3aMEHUMBIX aMUHOKHUCIIOT U MpeBpalleHue ux 0e3a30TUCTBIX OCTaTKOB B yIile-
BOJIBI ¥ TUTTU/IBI.

82. JlekapOOKCHIMPOBAaHHE aMHUHOKHCIOT ¢ OoOpa3oBaHMEM OHMOTE€HHBIX aMHHOB. WX menma-
TOpHBIC (PYHKIIUU U OKUCIUTENBHBIN pacna.

83. McTouHMKM W MeXaHU3Mbl 0O0pa30BaHUs aMMHaKa B opraHu3Mme. Poib riayraMuHa B €ro
TpaHCHOPTE, OMOCHHTE3€ HEOSIKOBBIX a30TUCTHIX COSAMHEHUI U 00€3BPEKUBAHUH.

84. Cxema O6uocuHTe3a reMa- u ero ¢pyHkuun. OOpa3oBaHue, TPAHCIIOPT M KOHBIOTAIIUS OMITH-
pyOuHa.

85. Knaccudukarus cucteM ryMOpabHOW PEryJIsSIUKA U IPUHITUATIBI UX JIEHCTBHUS.

86. DHIOKpUHHAS CHCTEMa U OOIIEPUHSATHIE KiIacCU(UKAIIUH TOPMOHOB.

87. TpaHCAYKIIUS CUTHAJIOB C IMOMOIIBI0 HOHHBIX, NUKIA3HBIX U HHO3UTON(OC(hATHRIX MeXa-
HU3MOB BTOPBIX MOCPEeTHUKOB. Posib G-0€KOB 1 KaJlbMOYJIMHA B IEHCTBUU (DEPMEHTHBIX KacKaJoB
IPOTEUHKHHA3 U MpoTerH(ocdaTa3 LUTO30s U APYTHX OPraHOUIOB.

88. MexaHu3Mbl OMOCHHTE3a, ISTTOHUPOBAHUS, CEKPEIIMU U TPAHCTIOPTA TOPMOHOB.

89. Knerku-MumieHu, HAOOPbI UX PEIENTOPOB U MEXAHU3MBI TPAHCIYKIIUU BHEITHUX CHUTHAJIOB.
KiteTouHbIii OTBET, KaK MEXaHHU3M 3aMbIKaHUsI 0OpAaTHOM CBS3M C CHCTEMOU YIIPABICHHUS.

90. buoTpancdopmarius 1 BbIBeIeHHE MTPOAYKTOB METab0JIM3Ma TOPMOHOB.

IIpumepbl cHTYyallHOHHBIX OMOXMMHYECKHX 3a1a4.

1. Y 6oapHOTO € 3a00JIeBaHEM MIEUEHU CO/IEp)KaHUE MOUYEBHUHBI B KpoBH 12 Mr % (2 MMoIb/1),
3a CyTKM ¢ MOYOH BbiBeseHO 13 1. O HapylieHuu Kakoil pyHKIUHU MeYyeHu MOKHO aymaTh? Kakue
(epMEeHTBI HCCIIE0BATh TS IPOBEPKHU MPEANIONOKEHUS?

2. HakomnneHue aMMuaka B KJIETKaxX MO3Tra SBJIETCS HENOCPEACTBEHHON PUYMHON HapYIIEHUS
IICUXUYECKOT0 COCTOSIHUS MPU LIUPpo3ax nedeHu. [IpuunHoi TOKCHUecKoro qeicTBrs aMMHaKa CUm-
TaeTCs BTOPXKEHHE €ro B YHEPreTH4YecKuid Merabonusm KieTku. OOCyauTe BO3ZMOKHBIA MEXaHHU3M
TOKCHUYECKOTO ACHCTBUS aMMHUaKa.

3. ¥V rpyaHoro pebeHKa OTMEYEHa YMCTBEHHAs! OTCTaJIOCTh, IOMYTHEHHE XpycTaluKa. B kpoBu
U MO4Ye IMOBBIIIEHO COAEp)KaHue ranakro3bl. O kakoMm 3abosieBaHUM MOXKHO aymarh? Kak kopmMuTh
pebénka?

4.V rpynHoro pe6€HKa 4acTo MOSBIAIOTCSA CyOpOTH, IpU 00CIEI0BAHUN OTMEUEHO yBEIHYe-
HUE pa3MepoB ME€YeHU. B KpOBM MOBBILIEHO COAEPKAHUE JIAKTaTa U MUpyBaTa, runormkemus. [lpu
BBEJICHUU aJIpE€HAIIMHA CO/IEP’)KaHUE caxapa B KPOBU HE BO3PACTAET, YBEIUYHUBACTCS KOJUYECTBO MO-
JOYHOH KHCIOTHL. O KaKOM HapyLIeHUH YIJIEBOJHOTO 0OMEHA MOXKHO TyMaTh?

5. CMech IMUIMHA, JIM3UHA, U TIIyTAMUHOBOW KHMCJIOTHI pa3Aessii METOAO0M 3JIeKTpodopesa Ha
Oymare nipu pH 6,0. Kakas u3 aMHHOKHUCIIOT a) TiepeMenanach K aHoy; 0) mepemMerianach K KaToay;
B) OCTaBajach Ha CTapTe, €CIU U302JIEKTPHUIECKasl TOUKa TIIUIIMHA HaxoauTcs ipu pH 5,97, nu3nna —
npu pH 9,74, rmyramuHoBOM kucnoTsl — npu pH 3,227

2) KpUTEpHUH OLICHMBAHUS KOMIIETEHIINMA

JIist yCTHOTO OTBETa OILICHWBAETCS MOJHOTA OBJIAJACHHUS TEOPETHUYCCKUMU OMOXUMHUYECKUMH
3HAHUSIMA U YMEHUE TPUMEHSTH 3TH 3HAHUS JIJIsI OMUCAHUS MPOIIECCOB MPOUCXOISIINUX B OUOJIOTH-
YECKHUX cUcTeMax. T.e. KpUTePUSIMH OIEHKH SIBJISIETCS:

1) mpaBUIILHOCTB, MTOJIHOTA U JJOTUYHOCTH IIOCTPOCHHUS OTBETA;

2) yMeHHEe ONEPUPOBAThH CIICIIHAIBHBIMA TEPMUHAMU;

3) UCIOIB30BAHUE B OTBETE JOMOJHUTEILHOTO MaTepHaa;



4) ymMeHHe WUIIOCTPUPOBATh TEOPETUUECKHE MOJIOKEHHSI PAKTUYECKUM MaTepuaioM, NpUBO-
JUTH TIPUMEPBHIL;

IIpu pemieHns MpakTUYECKOM 3aa4y OLIEHUBACTCS:

1) TpaBUIBLHOCTH pEUICHUS

2) yMeHue apryMEeHTHPOBATh PEILIECHUE 3a7jaull TEOPETUUECKUMHU CBEICHUSIMU
3) omnmcaHHe IIKaJIbl OLICHUBAHUS

VYCTHBIA OTBET OLIEHUBAHHE MPOBOAUTCS MO OANbHOM cucteme 5 6ajIoB Uit TEOPETUUECKOTO
OTBETa M 5 0AJTIOB TSI MPAKTHYECKOM 3aa4H:

5 6aJuI0B BBICTABIISIETCS KOT/Ia BCEe 4 KpUTEPUS BHIITOTHEHBI MOJIHOCTHIO.

4 Gana BBICTABISICTCS TIPH:

* IPAaBUJIBHOM, TTOJIHOM M JIOTUYHO TIOCTPOCHHOM OTBETE, HO UMEIOTCS HerpyOble OMIMOKU MITH
HETOYHOCTH;

* YMEHHMH ONEPUPOBATH CHELUAIBHBIMU TEPMUHAMHU, HO BO3MOKHBI 3aTPYIHEHUS B MCIIOJIb30-
BaHUU IPAKTHYECKOTO MaTepuaa;

* HCIIOJIb30BAHUU B OTBETE JONOJHUTEIBLHOTO MaTEpHaa;

* YMEHUU WLTIOCTPUPOBATH TEOPETHUECKUE MOTOKEHHS MPAKTUYECKUM MaTepuaioM, HO Jela-
IOTCS HE BIIOJTHE 3aKOHYEHHBIE BBIBOIBI I 0000IICHHUS.

3 Gajuta CTaBUTCS TIPHU:

* CXEMaTHYHOM HETIOJTHOM OTBETE;

* HEYMEHHMM ONIEPUPOBAThH CIIELUATBHBIMU TEPMUHAMU WM UX HE3HAHUU;

* C OHOM TPy0OI OIITMOKON MIIH HEYMEHUEM;

* HEYMEHHEM NIPUBOIUTH IPUMEPBI IPAKTUUECKOTO UCII0JIb30BaHNUs MIOJyUYEHHBIX 3HAaHUH.

1-2 Ganna cTaBUTCS TIPH:

* OTBETE Ha BCE BOIIPOCHI OMIIETA C TPYOBIMH OIINOKAMH;

* HEYMEHHUEM ONEPUPOBATH CHEIUATLHON TEPMUHOIOTUEN;

* HEYMEHHEM NIPUBOJANUTH IPUMEPHI IPAKTUUECKOTO NCIIOJIb30BaHNs HAYYHBIX 3HAHUH.

OreHrBaHUE peIIeHHs IPAKTHUECKON 3a7]aui MPOBOAUTCS 10 OaIbHOM 1IKae:
5 0aIoB BBICTABIIAETCS CTYACHTY IPHU MIPABUIBHOM PELICHUM 33/1a4M C IOJHON TEOPETUYECKON
apryMEHTalUEH.
4 Ganna — NpaBUIBHOM PEIIEHUH 337a4H, C HEI0UETaMH B TEOPETHUECKOM MOATBEPKICHUN CBO-
€ro OTBETA.
3 Gasuta — penieHue 3a1a4uy 1ociie HaBOAAIINX BOIIPOCOB.
1-2 Ganna — HenpaBUWIIBHO PEIIEHHON 3a7aueil, JaXke Mociie HABOASIIUX BOIIPOCOB.

6.2.2 KonTposbHasi padora

1) Tumomkie 3agaHus - 0Opazelr

1. Ompenenute pois U MECTO OMOXUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

2. Jlaiite onpeneneHre NOHIATHS «OeNKU» U ONMUIINTE X POJIb B MpoIleccax >KU3HEIeATEIbHO-
CTH.

3. CtpoeHue, CBOMCTBA, HOMEHKJIATypa U (YHKIIMA MOHOHYKJICOTHIOB. CXeMbl X OMOCHHTE3a
U pacraja.

4. IlpencraBneHusi 00 OCHOBHBIX (HYTPUEHTaX) U MUHOPHBIX KOMIIOHEHTaX IMHUIIH TeTepOTpO-
¢doB. OOBSICHUTE MOHATHUS CYTOYHOU MOTPEOHOCTH, BO3PACTHBIX HOPM M PETHOHAIBHBIX NEUITUTOB.

5. OnummTe MexaHu3M JeHCTBUS MEMOpPAHHBIX NEPEHOCUHUKOB (TPAHCIOKA3) B TPAHCIIOPTE I0-
JISIPHBIX MOJICKYJ CaxapoOB U AMHHOKHCIIOT B KIIETKU?

6. [IpuBenute cxemy OMOCHMHTE3a U (PYHKIIUU TpUanHITIHIIEpUHOB U (hochomumnuaos. Kakyro
poab urpatot pochosmnazsl B oOMeHe MeMOpaHHBIX (ochonunuIoB?

7. Pacckaxkxutre 00 OKHUCIMTEIBHOM JIE3aMUHUPOBAHUN aMHUHOKHCIOT M OCOOOH poJId TIyTat-
MaTAECTUAPOTEHA3HI B 3TUX PEAKIIUIX.

8. CpaBHHUTE HEPBHYIO U TYMOPAIbHYIO CUCTEMBI MEKKJIETOUHBIX KOMMYHUKAIWMN.
2) KpUTEpUU OLICHUBAHUS KOMIIETCHIINI

- MPaBUIBLHOCTH OGOPMIICHUS KOHTPOJIbHON paboThl (TUTYNbHAs CTpaHHIlA, OTJIABJICHHE U

o(opMiIeHHE HCTOUHUKOB);



- YPOBEHb PACKPBITHS KaXK0T0 BOIPOCa;

- CTPYKTYPHPOBAHHOCTh MaTepHaa,

- KOJIMYCCTBO U KAYCCTBO UCIIOJIBb30BAHHBIX JIUTCPATYPHBIX UCTOUYHHUKOB.
3) ommcaHUWe MIKAIBI OI[CHUBAHUS

OrneHrBaHUE KOHTPOJILHOW PabOTHI MPOBOIUTCS MO MPUHILUITY «3aYTEHOY / «HE 3aUTCHO.

«3auTeHO» BBICTABISETCS B Ciy4ae, eciii padoTa oopmiieHa B COOTBETCTBHH C TPeOOBaHUSI-
MH, TeMaTHYECKHE BOIPOCHI JOCTATOYHO MPOPAaOOTaHbI, MaTepUal XOPOLIO CTPYKTYpHPOBaH, WC-
MOJIb30BaHHAs JINTEPATypa BHI3BIBACT JOBEpHUE (MCIOIB3YIOTCS YUeOHUKH U yueOHbIe TocoOus). B
clly4ae, eciii Kakoi-Inbo M3 KPUTEPUEB HE BBINIOIHEH, KOHTPOJIbHAs PadOTa BO3BpAIACTCs HA J0-
paboTKy.

0-5 GayI0B — TIPY BHITIOJIHEHUH TIPUBEJCHHBIX BBINIC TPEOOBAHUN MEHEE, YEM Ha
50 % (He3auTeHo)

6-10 GamtoB — mpu BHITIOTHEHUH TpeOoBaHui Ha 50 U BhIIIE (3a4TEHO)

6.2.3 OTuer 1o JiabopaTopHoii padore

Tembl mabopatopHbIx pabOT mpencTaBieHbl B yHKTE 4.2. [ KakI0T0 M3 HUX pa3paboTaHbI
METOIMYECKHUE YKa3aHUs B AJIEKTPOHHOM BHUJE MPEAOCTABIAIOTCS CTyAeHTaM 3a 1-2 Hellenu U BbIBe-
IIICHBI HAa CTEH/IE BO3JIe yU4eOHOM J1abopaTopu.

1) TumoBsie 3aaHUs

Odopmienne NPOTOKOJIOB NPEACTOAIIUX TAOOPATOPHBIX 3aHITHU MO MSTH MO3ULUAM:

1. lata, mOpsAKOBBINM HOMEP, TEMAa 3aHITHS U Ha3BaHHUE KaXKI0W 1a00paToOpHOi paOboOTHI.

2. Teopusi, mo3BOJSIONIAS OTBETUTHh Ha BOMPOCHI JIJIsl CAMOKOHTPOJIS U chopMynrpoBaTh 0boc-
HOBAHHBIC BBIBOJIBI, B BUJIE CXEM, Ta0IHII U (HOPMYIUPOBOK 3aKOHOB.

3. Kparkoe u yeTkoe onmucaHue OCHOBHBIX ATAlOB X07a paOOTHI.

4. Pe3ynbTarhl UCCIIEIOBAHUIA.

5. BeIBOILIL.

[TepBbie TpU MO3UIMH BBIMOTHIIOTCS JOMa MPHU MOJATOTOBKE K J1A00paTOPHOMY 3aHSITHIO (SIB-
JISIIOTCS TOMYCKOM K SKCIIEpUMEHTANIbHOM YacTH), 1Ba MOCIEIHUX MyHKTa BHIOJIHSIOT 110 3aBeplie-
HUU ONBITA.

[Ipu HenocTaTKe ayIUTOPHOTO BPEMEHU UM BBIMIOJHEHUHU TOJIBKO YacTH JaOOpPaTOpPHOro mccie-
JIOBaHMsI B KOHIIE 3aHSATHS CTYACHTHI oOMeHuBaroTcs uHpopMmaruei. [lomHocThI0 0hOpMICHHBIN
IIPOTOKOJI 3aHATHUS MOKA3bIBAIOT MPENOJIaBaTEN0 U 3alIUIIAIOT paboTy MO BOMpocaM Jisl CaMOKOH-
TpoJis. [IpumMep npoTokosa NpuBeIeH HUXKE.

2) KpUTEpUU OLICHUBAHUS KOMIIETCHIINI

KadecTBo BhITTOTHEHUS 1a00PaTOPHON pabOTHI CTYIEHTA OIEHUBACTCSI 1O PSy MOKa3aTeeH:

1) TeopeTnueckas mpopaboTKa MaTepuana;

2) TeXHHKAa BBIITOJIHEHHUS 33aJIJaHUs, B TOM YHCJIE U OBJa/IeHNE HaBbIKaMH pabOThI C pa3IMuYHbIMU
71a00paTOPHBIMH TPUOOPAMHU U TIPUCTIOCOOIICHUSIMH;

3) yMeHue aHAIU3UPOBATh U 00CYKIaTh Pe3yabTaThl 3aJaHUS U (POPMYIUPOBATH BHIBOIBL;

4) npaBUIIBHOCTH BBIUYMCIICHUS PE3YIBTATOB U OPOPMIICHHSI TPOTOKOIA.

[Tpumep npoTokoa 1abopaTopHON PaObOTHI.
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Benka

1.

2.

HT.O

BoiBoa: CymiecTByIoT criennuyeckie U Hecelu(pUIecKHe KaueCTBEHHbIC peaKIIni Ha aMUHO-
KHUCIIOTHI U OeNku. B aHanm3e ucnoib30Bail aMUHOKHUCIOTY — TUPO3WH, T.K. UAET Peakius C ... u Oe-
JIOK — KeJIaTUH (T.K. HET PeaKkIiy Ha apOMAaTHYCCKUE aMHUHOKHCIIOTHI).

3amanue 2.

3) omucaHue IIKaJIbl OIEHUBAHUS
OneHnBaHuE MPOBOIUTCS IO CUCTEME 3aUTEHO/HE 3aUTEHO:
«3auTeHO» BBICTABIISIETCS IIPY BBIOJIHEHUH BCEX ITYHKTOB, HE MeHee ueM Ha 70 % (2-3 Gana).
«He 3aureHo» BbICTaBISETCA NMPU OTCYTCTBHM WM HENPABHJIBHO O()OPMIEHHOM MPOTOKOJE
71a00paTOPHOTO 3aHATHUS, HE YMEHHUH CTYIEHTOM OOBSICHUTD MOJTydeHHBIe pe3ynbTaThl (0-1 Gamn).

6.3 Memoouueckue mamepuaisl, onpedenarouiue npouedypvl OUeHUBaAHU 3HAHUIL, yMe-
HUIl, HABLIKOG U (U/IU) Onblma 0eamelbHOCIU, XapaKmepu3yruiue smanst hopmu-
POBaHUA KOMREemeH YUl

[Ipouenypa oueHMBaHUSI 3HAHWUW, YMEHUM, HABBIKOB 10 AUCHUIUIMHE «BUOXMMUA U MOJEKY-




JsipHAsi OMOJIOTHS» BKIJIIOYACT YUET YCIEHIHOCTH 110 BCEM BHJIaM OLIEHOYHBIX cpencTB (1.6.1). Onen-
Ka KauyecTBa IMOATOTOBKU BKIIOYAET TEKYIIYIO M TPOMEKYTOUHYIO aTTECTALHUIO.

®opma MPOMENKYTOYHOTO KOHTPOJIS MO JUCHUIUIMHE (3a4eT) BKJIIOYAET B ceOs BBINOJIHEHHUE
CIICIYIOIINX BHJIOB TEKYIIEr0 KOHTPOJISL:

Ne n/mm Bunnl Tekymero kourpoJst | bannsr | Konuuecrso |Cymma 6autoB | Baaa B nporpamme BPC
1 IIpakTudeckue 3aHATUS 0-3 5 15 9
2 JlaGoparoprbie pabOThI 0-3 15 45 27
3 HToTOBBIC IPAKTUIECKHE 3aHITHS 0-20 2 40 24
Hroro 100 60
4 JK3aMeH (BONpOCHI + 3a7a4a) 5 2 10 40
Bcero 113 100

Texymmii KOHTPOJIb 3HAHUI MPOBOJIUTCS MO WUTOTaM BBINOJIHEHUS Ja0OPATOPHBIX pPaboT U
MPAKTUYECKUX paboT, BKIFOYas 2 UTOTOBBIX 3aHATHS. VITOrOBBIC 3aHATHUS IPOBOASITCS B BUJIE TECTH-
pOBaHUS U pelIeHus mpakThuueckux 3agad. [Ipouenypa onennBanus onvcasa B m.12.2.2

Texymue nabopaTopHbIe 3aHATHS CUUTAIOTCS YCIICIIHO BHITIOJHEHHBIMU B CIIy4ae MPEI0CTaB-
JICHUS B KOHIIE 3aHITHS OTYETa, KpUTEPUH OomMKcaHbl B myHKTe 6.2.3. [Ipu npomycke 3ansTus gadbopa-
TOpHasi pab0Ta BBEITIOIHSAETCS B MHIMBUIyaJTbHOM IOPSJIKE B CBOOOHOE OT y4eObl BpeMsl.

®opmoii MPOMEKYTOUHOT0 KOHTPOJIS 10 JuciuiuinHe «buoxumus u MonekysspHas Ouoso-
TUSD» SBISIETCSI DK3aMEH IS CTYICHTOB BceX (opM OOYYEeHHS U KOHTpOJbHas paboTa TOIBKO IS
CTYJICHTOB OYHO-3a049HOM (pOpMBI OOyUEHHS.

DKk3aMeH NpoBOAUTCs B (hopme cobeceoBaHUs 10 TEOPETHUSCKUM BOMPOCAM IK3aMEHAIMOH-
Horo Owmyera (3 Bompoca) W pemeHus 3amad. K cmade sk3aMeHa JOMYCKAOTCS CTYIAEHTHI OYHO-
3209HOTO OT/ICJICHHUSI MOYYHBIINE 3a4TCHO 10 KOHTPOJIBHOU padoTe.

[Ipy okOHYATENbHOW OLICHKE HAa HSK3aMEHE YUWUTHIBACTCS TaKK€ IOCELIEHHE CTYAEHTOM
MPAKTUYECKUX U JTAOOPATOPHBIX 3aHSATHH, BHIMIOJHEHHUS TECTOB U Cllaya MTOTOBBIX 3aHSATHH, MOCIE
Yero BBICTABISETCS OLEHKAa [0 IIKaJe: «OTIUYHO», «XOPOIIO», «YyJOBIETBOPUTEIHHOY,
«HEYIOBIETBOPUTEIHHOY.

OrneHka no JUCHUIUIMHE BBICTABIISETCS 110 CIEAYIOIIUM KPUTEPUSIM:

COTJIMYHOY - €CIU CTYJIEHT CIaJI YCTHBIM 9K3aMEH Ha «OTIMYHOY» WJIM «XOPOIIO» U HaOpam B
TEKyIeH U TPOMEKYTOUHOM aTTECTaIluu He MeHee 85 OaioB.

«XOpOIIIOY - €CIIU CTYJAEHT Cal YCTHBIM SK3aMEH Ha «XOPOIIO» WU «YIOBIETBOPUTEIHHO» H
HaOpaJ B TEKyIIeH U TPOMEKYTOUHOH aTTECTAIl[uU HE MeHee 68 OallIoB.

«YIOBIETBOPUTEIBHO» - €CIH CTYJEHT CIaT YCTHBIN 9K3aMEH Ha «yIOBJIETBOPUTEIBHO» U U
HaOpaJ B TEKyIIeH U TPOMEKYTOUHOM aTTecTalluu He MeHee 51 Oara.

Omnenka chOpMUPOBAHHOCTH KOMIIETCHIIMN HAa 3K3aMEHE JJI Te€X CTYACHTOB, KOTOPHIE TPO-
MyCKaJld JIEKUHUU U MPAaKTUYECKHe U JTa0OpaTOPHBIE 3aHATHUS U MTO3TOMY HE Y4aCTBOBAJIM B IIPOBEPKE
KOMIIETCHIIMI BO BpeMs M3Y4YCHHS AUCHIUILUIMHBI, IPOBOJAUTCS MO PE3yIbTaTaM BBITOJHEHUS WHIU-
BU/yaJbHOTO 33JaHus (IIOATOTOBKa pedepara, BHIIIOJHEHUS TECTOB U PEIIEHUE CUTYAllMOHHBIX 3a-
J1ay) C MOCJIEAYIOIIEH OLIEHKOM caMOCTOSTENbHO YCBOSHHBIX 3HAHUI Ha dK3aMEHE.

7. IlepeyeHb OCHOBHOM M IOTOJHUTEIbHON Yy4eOHOM JIMTEPATypPbl, HEOOX0AMMOI
JJISi OCBOCHUSA M CHUIIMHBI

@) OCHOGHaA yueOHasa nTumepamypa:

1. Kuoppe, JI.I'. buonornueckas xumus [Tekct] : yueonuk / JI. I'. Kunoppe, C. H.
Mei3uHa. - 4-e usn., nepepad. u non. - HoBocubupck : M3a-so CO PAH, 2012. - 455
c.

2. Yuicon, K. [lpuHuunsl 1 MeToabpl OMOXUMHUHM U MOJIEKYJISIPHOM OHOJIOTHH.
[Onextponnsiil pecypc] / K. Yuncon, J. Yonkep. — Onexrtpon. nan. — M. : U3zna-
tenbctBO "Jlaboparopust 3mammii", 2015. — 855 c¢. — Pexum noctyna:



http://e.lanbook.com/book/66244 — 3armn. ¢ 3xpaHa.

3.1lIsenoBa, B. H. buoxumus [Dnextponusiii pecype]| / B. H. lIsenosa, B. I1.
Komos. - M.: Hpoda, 2008. - 640 C.
http://biblioclub.ru/index.php?page=book&id=53454

0) OononnumenvHana yyeonan 1umepamypa:

1. buoxumus u monekynspHasi Ouonorus [Tekcr] : yaeOHO-METOAMYECKOE MOCO-
6ue / Kemeposckuii roc. yH-T, Kadeapa ¢usznonaorun yeaoBeka v >KUBOTHBIX U
Basieoniorud ; [cocT.: U. JI. T'onenga, A. M. I'onenpna, A. C. Capcankas]. - Ke-
mepoBo : Kysbaccsysuzgar, 2007. - 190 c.

2. Dnnnot, Bunbam. buoxumust u monexymnsipaast Ouonorus [Tekct] : yueO. mo-
cobue: nep. ¢ anri. / B. Ommwmor, . Dmmmort. - M. : Hayka/MaTepnepuoanka,
2002. - 444 c.

3. buoxumus genoseka. B 2 T. [Tekct]. T. 1 / P. Mappu ; niep. ¢ anri. B. B. bo-
pucoB. - Mockgsa : Mup, 1993. - 384 c.

4. buoxumus yenoseka. B 2 1. [Tekct]. T. 2 / P. Mappu ; niep. ¢ aurin. M. JI.
I'po3nosa. - Mocksa : Mup, 1993. - 415 c.

5. Konunues, Anekcanap CepreeBud. MosnekyssipHas Ouonorus : Y4eOHUK aJst
By30B / A.C. Konnues, I'.A.CeBacTtpsinoBa. - M. : Akanemus, 2003. - 397 c.

6. Crpaiiep, Jlto6ept. buoxumus. B 3 1. [Tekct]. T. 1 / JI. Crpaiiep ; mep.
aurn. M. [1. I'po3nosa. - M. : Mup, 1984. - 232 c.

7. Crpaitep, Jlro6ept. buoxumus. B 3 1. [Tekct]. T. 2 / JI. Crpaiiep ; mep.
anri. P. b. Kannep. - M. : Mup, 1985. - 308 c.

8. Crpaiiep, Jlro6ept. buoxumus. B 3 1. [Tekct] : mep. ¢ anrn. T. 3 / JI. Crpaii-
ep. - M. : Mup, 1985. - 397 c.

8. Ilepeuenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « UHTEp-
HeT» (naJiee - ceTb « AHTEpHET»), HEOOXOAMMBIX 1JISI 0CBOCHHS TUCIUIIINHbI

1. http://tusearch.blogspot.com - ITouck 3aeKTpOHHBIX KHUT, MyOnuKkanuii, 3akoHoB, 'OCToB
Ha caliTax HAay4HBIX 3JEKTPOHHBIX OmMOMMOTeK. B momckoBuke oToOpaHbl Jdydiine OMOIMOTEKH, B
OOJIBPITMHCTBE KOTOPHIX MOYKHO CKavaTh MaTepUaNbl B TIOJTHOM o0beMe 0e3 perucrpanuu. B crmcok
BKJIIOYEHBI OMOJIMOTEKH WHOCTPAHHBIX YHHUBEPCHUTETOB M HAYYHBIX OpraHH3alMi. (JaTa oOpamieHus
01.09.2014)

2. http://elibrary.ru/defaultx.asp - Hayuynas snextponHass 6uOaMOTeKa, KPYMHEHIIHNH pOCCHii-
CKUH MH(POPMAIIMOHHBIN OPTA B 00JIACTH HAYKH, TEXHOJIOTUH, MEIUIIMHBI U 00pa30BaHMsI, COEP-
xKauuil pedepaTsl U MOJHBIE TEKCTHI Oosee 12 MIIH. HAy4HBIX cTaTed u myOnukanuii. (nqara obparie-
Hus 01.09.2014)

3. http://univertv.ru/ (pa3aen buonorus) — MHOXKECTBO BUIEOMATEPHATIOB yUEOHBIX, HAYUHBIX,
HayYHO-TIOMYJISIPHBIX 10 Ouojornu (M OMou3nuKe B YaCTHOCTH) MPOUYUTAHHBIX BEAYIIMMU CIEIHa-
mucramu. PerynspHo oOHoBisieTcs. (nata oopamienus 01.09.2014)

4. http://www.benran.ru/ - 6ubaroTeka 1Mo ecrecTBeHHbIX HaykaM PAH, snekTpoHHbIe KaTalo-
ru. (nara obpamenus 01.09.2014)

5. http://www.msu.ru/libraries/ - 3neKkTpoHHBIA KaTtasor oubnaunorek MI'Y um. M. B. JlomoHo-
coBa. (mara obpamenus 01.09.2014)

6. http://www.drau.ru/ - MmaTepuaibl Mo OMOXUMHUS Pa3OUTHI IO pa3zeiiaM




9. MeToauueckKkue YKazanud 1Jis1 Oﬁy‘lalOl]_lI/IXCH M0 OCBOCHHUIO JUCIIUITIJIMHBI

Bun yaeOHbIX
3aHATHHI

Opranu3anus 1esTeIbHOCTH CTYICHTA

Jlexusa

Hanucanue KoHCIIEKTa JEKIMHA: KpaTKO, CXeMaTUYHO, [TOCIIE10BATEIbHO (HUKCH-
POBaTh OCHOBHBIE MOJIOKEHHSI, BEIBOIBI, (POPMYINPOBKH, 000OIIEHUS; TOMEYaTh
Ba)KHbIE MBICJIH, BBIJICJIATH KIIFOUEBbIE CII0Ba, TepPMUHBL. [IpoBepka TepMHUHOB,
MIOHATUM C IOMOILBIO SHIMKJIONEINUN, CII0BAPEN, CIIPABOYHUKOB C BBIIUCHIBAHU-
€M TOJIKOBaHMi B TeTpaab. O003HAUUTh BOIPOCHI, TEPMUHBI, MaTe€pHa, KOTO-
PBIii BBI3BIBACT TPYAHOCTH, IOMETUTH U MOMBITATHCS HAUTH OTBET B PEKOMEH-
nyeMmoi nureparype. Eciin caMocTosTenIbHO HE yiaeTcs pa3o0paThCs B MaTe-
puaie, Heo0X0AUMO c(hOPMYITUPOBATh BOMPOC U 334aTh MPENoJaBaTeIo Ha KOH-
CyJbTallMU WJIU Ha JJAOOPATOPHOM 3aHSTHH.

JlaGopatopHnas
paborta

Ilepen xaxiapiM 3aHATHEM, HEOOXOIUMO, BHUMATEIbHO H3YYUTh MaTepHal,
IPEUIOKEHHBIH B METOAMYECKMX YKa3aHUSAX AJS MPOBEACHHUS J1aOOPaTOPHBIX
pabot no «bHOXUMUHM U MOJIEKYJISIPHOI OHMOIOTUI», KOTOPOE KaXKABIN CTYAEHT
NoJy4aeT B OMOIMOTEKe U Ha IEKTPOHHOM HOCHUTENE Ha MepBOM 3aHATHH. [Ipu
MOJTOTOBKE K 3aHATHSIM HEOOXOJMMO MCIOIb30BAaTh OCHOBHYIO U JTOTIOHUTEIb-
HYIO JIUTEPATYPY, KOHCIEKT JICKIUI U Takxke, 1100 CIIMCOK KOTOPOW MPUBECH B
KOHIIE Kax/10il nmabopaTopHOil paboThl. [ BeaeHUs MPOTOKOJIOB J1abopaTop-
HBIX pabOT U JIEKIUI peKOMEHIYeTCs UCIOJb30BaTh OJHY Ty )K€ TeTpajib. Bel-
NOJIHEHHE J1abOopaTOPHBIX PabOT HEoOXOAMMO JUis (OPMHPOBAHHUS MpaKTHUe-
CKUX HaBBIKOB Pa0OTHI ¢ MpHUOOpaMH U MOATBEP)KACHHS HA MPAKTHKE MOTy4YEeH-
HBIX TEOPETHUYECKUX 3HAHUH.

Tect

[TonroroBka mpenmnonaraer mpopaboOTKy JEKIHOHHOTO MaTepuaia, COCTaBJIEHUE
B pabo4MX TETPaJsX BCIIOMOTATEIBHBIX CXEM IS HATJISIHOTO CTPYKTYypHUPOBa-
HUSl MaTepHalia C IeJIbI0 YIPOIeHus: ero 3anoMuHaHus. OOpaniath BHUMaHUE
HA OCHOBHYIO TEPMHHOJIOTHIO, KJIaCCU(DHUKAINIO, OTIIHYUTEIBHBIE OCOOEHHOCTH,
HaJIMYUE COOTBETCTBYIOIUX CBSI3€H MEXKY OT/IEIbHBIMU MTPOIIECCAMH.

KonTponbHas
paborta

[MonroroBka KOHTPOJIBHOM pabOTHI MPeNNoIaracT CaMOCTOSATENbHYIO TPOPadoT-
Ky y4eOHOW JUTepaTyphl, JEKUUA U MHTEPHET-UCTOYHUKOB 0 WHAMBHUIYallb-
HBIM BonpocaM. HeoOxonnma asist CTpyKTYpPUPOBAHUS U YIIOPAJOYMBAHUS TTOITY-
YaeMbIX CTYJACHTOM 3HAHUM IO BCEM pa3zesiaM JTUCHUTINHBIL.

IIpaxTrueckue
3aHATHSA

HOI[FOTOBKa K MPAKTUYCCKHUM 3aHATUAM IMPCAIOJIaract CaMOCTOATCIbHYIO IIPO-
paboTKy y4eOHOM JUTepaTyphl, JICKIIUA U UHTEPHET-UCTOYHUKOB 1O CPOPMYITH-
pOBaHHBIM BompocaM. L[enpro MpakTUYeCKOro 3aHSATHUS SBISETCS Pa30oop CIIOXK-
HBIX TEOPETHYECKUX BOIPOCOB M PEIICHHE CUTYaTUBHBIX MPAKTUYCCKUX 3a/1ad.
HtoroBbie paboThI MPOBOAATCS A1 KOHTPOJIS YCBOCHHUS TEOPETUYECKOIO Mare-
pHualia ¥ pemeHus 3a1a4.

10. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHI, HCIOJb3YyeMBbIX NPHU OCyHIECTBJIe-
HMHU 00pa30BaTeJBLHOI0 MpPoLecca Mo JMCUMIVINHE, BKIKYas NepeYyeHb Mpo-
rPaAaMMHOI0 ofecrne4eHus1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Mcnonp30BaHue ClaiI-NMpe3eHTalui Ipy IPOBEACHUH JEKIINOHHBIX 3aHITHH
2. Opranu3zarys B3auMOJICHCTBUS ¢ 00YUJaAIOIUMHUCS TIOCPEIACTBOM AJICKTPOHHOU MOYTHI, MEHJI-
areHTa (MHIMBUIYaJIbHOE KOHCYJIbTUPOBAHHE).
3. I'pymnmnoBbie KOHCYJIbTAIMH 10 cy00OTaM Ui OTCTAIOLIUX CTYJEHTOB, MO0 JKEIarouX Y-
TyOJIEHHO M3y4aTh MpeaMeT.




11. Onucanne MaTepraibLHO-TEXHNYECKOI 0a3bl, HEOOXOAMMOM 1JIs1 OCylIeCTBIIe-
HHSA 00Pa30BaTeIbLHOIO MPOLECCa M0 TUCHUIIMHE

Jlnia peanu3anuy JUCHMILTUHBI TIepedeHb MaTepuaibHO-TEXHUYECKOT0 00eCeueH s BKII0YaeT
B ceOst:
A) AynuTtopust 1 JIGKITMOHHBIX 3aHATHI Ha 80 TTOCaIOYHBIX MECT C HOYTOYKOM, TIPOEKTOPOM U IK-
paHoM;
b) JlaGopaTopHble 3aHATHS MPOBOAATCS B CIEHUATU3UPOBAHHON ayUTOPUU AJIsi IPOBEACHUS 3aHsI-
TUI 0 OMOXHUMUH, 000PYTOBAHHOM BCeM HEOOXOAMMBIM JUIS MPOBEACHUS JT1a00OPATOPHBIX 3aHATHHA
[0 JaHHOW TeMaTHKe, U BKIIIOYAeT B ce0si: yuyeOHYIO 4acTb, I/ie CTYJAEHTHI TOTOBSTCS K JlabopaTop-
HBIM 3aHATHSIM, YCBAaUBAIOT TEOPETUIECCKHII MaTepHall, PeIalOT CUTYAIlMOHHBIE 33]]a9d U 3alUIIAI0T
nabopaTopHbIe pabOThI; TAOOpaTOPHAs YaCTh, T/I€ CTYACHTHI HA CIIEIUATBLHO 000PYI0BAaHHBIX CTOJIAX
BBITIOJTHSIOT J1a00paTOpHbIE paOOTHI, MPOBOAT aHAIM3BI, CTABAT YKCIIEPUMEHTHI, & TAK)KE yJaTcs pa-
06oTath ¢ mpuOOpaMu CHEIUATHPHOTO Ha3HAYEHUs, TaKUMHU Kak: 1eHTpudyra, pH-metp, cexkrpodo-
TOMETpP, (OTOIIEKTPOKOIOPUMETPHI, AHAIU3ATOP YPOBHSI TIIOKO3BI B KPOBH, pedpakToMeTp, armra-
pat A saexTpodopesa, IITIOKOMETP, BOASHBIC U KUIMSIIKME 0aHs, 03aTOPbI, dJIEKTpUUecKast MIINTKA,
XUMHUYECKast MOCya, TePMOCTAT.
B) aymuTopust 1y mpakTHYECKUX 3aHATHN Ha 25 TOCAIOYHBIX MECT C HOYTOYKOM U 9KPAaHOM, a TaK-
K€ C HATJIATHBIMH ITOCOOUSMHU:

Tabmuist:

[lepunonnueckoil cUCTEMBI XUMHUYECKHUX JIEMEHTOB.

CpaBHeHUS pacpOCTPAHEHHOCTH XUMHUYECKHX DJIEMEHTOB Ha 3emiie U B Ouocdepe.
Cdepsl mpuMeHeHNsT OMOXHMHUH.

XUMHUYECKOTO COCTaBa KIETOK.

Metabolic pathways.

Penokc-noTeHnuanoB 6MOMONIEKYII.

Cxema 1MKJIa JUMOHHON KUCJIOTEL.

Opranu3zainuu ApIXaTeIbHBIX IEeTel B MUTOXOHIPHSX MTEYCHH U HAAIOYCUYHUKOB.

9. PHKas3s1 (¢ hopMHupOBHHEM aKTUBHOTO LIEHTPA).

10.  IIpocrpancTBeHHas CTpyKTypa pUOPUILIAPHBIX OETIKOB.

1. CxeMbl BBIICTICHUS U CTIEIU(PUIHOCTH PECTPUKTA3.

12.  Knaccudpukanuu kodpaktopos, ctpykTypsl PAJl, HAJl u HAJI®, HSKo0A, rema, xapakrepu-
CTUKH OETTKOB KPOBH.

PN R D=

13.  Cxema MeTOJOB OMNpeneieHus HYKJICOTHAHBIX MocienoBaTenbHocTell mo Maxam-Gilbert u
Sanger;

14.  JIHK-penumkaTuBHBINA KOMIUIEKC.

15. I'eneTnyeckoro xoma.

16.  OyHKUMOHAIBHOHN KiaccH(UKAUU T€HOB U CHEHU(PHUUECKUX TeHOB Au((depeHIupOBaHHBIX
KJIETOK.

17.  Cxembl Opranu3anuy MHULEII, OUMOJIEKYISIPHBIX CJIOEB U JIUTIOCOM.

18. Kinaccudukanum 31K03aHOUI0B.

19.  BHyrpeHHsAs1 MeMOpaHa MUTOXOHAPHIA.

20. Cxema pabotel Na/K-AT®a3pl B 1a3MaTuuecKux MeMOpaHax.

21.  CrtpykTypsl IpOCThIX OenKOB, hocdo-, praBo-, HyKII€O- U TEMOITPOTEHHOB.

22. [Ipumepsbl KaHIIEPOTE€HHBIX BEIIECTB M UX MPOU3BOJCTB.

23. Cxema kaHIIEpOreHes3a.

24.  Metabolic pathways.

25. Krnaccudukanum ropMOHOB MIIEKOTTUTAIOIIHX.

26. Nuaukatopel perienTOpHbIX CalTOB.

Y4eOHble KOJUTEKITUH:

1. AMMHOKHUCIIOT

2. Buramuuos



3. VYrineBonoB

4. HykinenHoBbIX KHCIOT

5. Copbenron

6. Nunukaropos

7. [Tentunos

8. [IpenapaTbl KapOOHOBBIX KUCIOT, JIUMUAOB Pa3HbIX KJIACCOB U IETEPreHTOB
9. IIpenapaTsl MOHO3 U IIOJIMO3

10. [Ipenapatsl O€NKOB, MENTHUIAOB, aMHHOKHCIIOT, a30THUCTHIX OCHOBAaHWH, aMHHOB W JIPYTUX
a30TCOJIEPKALIUX COECTUHECHUIN

1. [Ipenaparsl rOpMOHOB U MEIUATOPOB

Makersl:

l. DOpMEHHBIX IEMEHTOB KPOBU

2. OpraHensl KIeTKN

3. Monekynsr JIHK

4. CTpyKTypbl LEIUTIOJI03bI

5. OOBeMHBIE MOACIH MOJHUIEITHIA, MUOTJIOOMHA U O€JIOK-JIUTaHIHbIX B3aUMOICHCTBUMN.

6. Monenu aneHuHa, THMUHA, BatnHOBOM T-PHK, Gombiioit 1 manoii cyObeAnHHUI pUOOCOMEL.

7. KommbroTepHbie MOJENH MIOCKOCTHON U 00BbeMHOU cTpykTyphl JIHK; xommnekca amanuHo-
Boi T-PHK ¢ APCa3oif, aMUHOKHUCIOTHBIX IOcCienoBarenbHOCTed, [-cyOonemuuunbr PHK-
MOJINMEPA3bI.

8. MakeT mia3mMaTH4ecKoil MEMOpPaHBI U TIIMKOKAIMKCA SPUTPOITUTA.

9. OObeMHas MOJIeIh IEJUTFOJIO3BI M KOMITBIOTEpHAsST MOJIENb ITEKTHHA.

Xumuueckas nocyzaa:

CrekIsHHas:

1) MUMeTKM Ha TOJHBIN M HE MOJTHBIA CIIUB Pa3HOTO 00beMa
2) IpoOUpPKH XUMHYECKHUE

3) mpoOupku neHTpUdyKHbIE

4) cTakaHbl MEpHBIE U HE MEPHBIE

5) MepHBIEC IMJIUH]IPBI

6) MepHbIE TPOOUPKH

7) MepHBIE€ KOJIOBI Ha pa3HbIA 00bEM

[LnactukoBas:

1) mpoOupkm 17151 XpaHEHUs] OMOJIOTUIECKOMN KUIKOCTH
2) mpoOupKH 11 MUKPOIIPOO

3) HAaKOHEUHUKHU ISl 103aTOPOB Pa3HOT0 pazMepa
4)m1aHIIeThI

®dapdoposas:

1) cTtynku

2) TUTTU AJIs1 CyXOT0 TOPIOYEro

3) cTakaHUMKHU

[IporpaMMHO-TEeXHUYECKHE CPEICTBA O0YICHHUS:

1.O0y4aroras KOMIIBIOTEPHAs pOrpaMMa CTPYKTYpbI U perutnkaruu JTHK.

2.KoMIbroTepHbIE MOJIETH TUIOCKOCTHON M 00bEMHOM CTPYKTYPBI OMOMOJICKYI.

3.bynarosa O.B. MynbTuMeaAUITHBIN KypC JTEKINNA 110 «BHOXUMHM ¥ MOJIEKYIISIPHOU OHMOJIOTHI
4.Tonmenna U.JI., T'onenga A.M., Capcankas A.C. buoxumus u MoyekymspHas Ouonorus: ydeOHo-
MeTroandeckoe nmocoodwue. - Kemeposo, 2007

[TpuGopsr n 06opynOBaHKe, a TAK)KE MpaBHiIa padOThl HA HUX, UX YCTPOMCTBO W MPUHIIUI pado-
ThI, TOJPOOHO OIMHUCAHBI B y4EOHO-METOIMUECKOM MOCOOMH JUIS KaKIOW J1abopaTopHOi paboThl, U
110 HEOOXOIMMOCTH CTYJIEHT BCETIa MOKET TOBTOPHO 03HAKOMHUTHCS C HUMH.



12. Uuble cBeeHUd U (WIH) MaTePHAJIbI

12.1. Ocobennocmu peanuzayuu OUCYUNIUHDL 01 UHBATUOO0E U JIUY, C OZPAHUYEHHBIMU
603MONCHOCMAMU 300P08bS

OOy4eHue JInI ¢ OrPaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbSI OCYILIECTBIISIETCS C
Y4€TOM UHAMBHUAYAIbHBIX CUXO(PU3NYECKUX OCOOCHHOCTEH, a 111 HHBAJIUI0B TAKKe
B COOTBETCTBUH C HHAMBUAYATbHON OIPOrpaMMOi peabuauTalyu HHBAJINAA.

JUig U1l ¢ HapyIEHUEM cllyXa BO3MOXKHO MpelocTaBlieHne NHPOPMAIIUU BU3Y-
aIbHO (KpaTKUW KOHCHEKT JICKIMH, OCHOBHAs W JOMOJHUTEIbHAS JIUTEpaTypa), Ha
JIEKIIMOHHBIX U MTPAKTUYECKUX 3aHATHUIX JAOMYCKAETCS MPUCYTCTBUE aCCUCTEHTA, a TaK
e, CypAONEePEBOAYUKOB U TU(PIIOCYPIOTIEPEBOTUUKOB.

OneHka 3HaHUN CTYAEHTOB HA MPAKTUYECKUX 3aHATUSAX OCYIIECTBIISIETCS HA OC-
HOBE NMHCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIPOCHI, MMCbMEHHO BBITIOJHEHHBIX HH-
JTVBUAYAJbHBIX 331aHUM.

[TonroroBka KOHTPOJIBHOM pabOTHI MPEANOIaraeT CaMOCTOSTENbHYIO MTPOpPadboT-
Ky y4eOHOI NuTepaTyphl, JEKIUH U UHTEPHET-UCTOYHUKOB 10 MHAWBUYyaTIbHBIM BO-
IpOCaM.

[IpomexxyTouHast arrectauus ISl JHI C HAPYLICHUSMHU CiIyXa IOPOBOJUTCS B
NUChMEHHOU (hopMe, MpU ATOM HCHOJB3YIOTCS oOuIMe Kputepuu oreHuBaHus. [Ipu
HEOOXOMMOCTH, BPEMs MOATOTOBKH Ha HK3aMEHE MOKET ObITh YBEITUUEHO.

Jlns v ¢ HapylmIeHUWEM 3pEeHMs JOIMYCKAEeTCsl  ayAUalbHOE MPEJOCTABICHHE
uHpopmaluu (HarmpuMep, ¢ UCHOJIb30BAaHUEM MPOrPaMM-CUHTE3aTOPOB peyH), a TaK
K€ HCIOJb30BAaHMWE HA JIEKIUSAX 3BYKO3AMHUCHIBAIOIIMX YCTPOHCTB (IUKTO(DOHOB U
T.4.). JlommyckaeTcsi NpUCyTCTBUE HA 3aHATHUSAX aCCUCTEHTa (MIOMOIIHHMKA), OKa3bIBalO-
1Iero 00y4aronMcsi HeOOXO0AUMYI0 TEXHUYECKYIO TOMOIIIb.

OneHka 3HaHUM CTYJEHTOB HAa CEMHUHAPCKUX 3aHSATUSAX OCYIIECTBISIETCS B YCT-
HOM opMe (Kak OTBETHI HA BOIPOCHI, TAK U MHAUBUAYaJIbHbIEC 3aJaHU).

[TonroroBka KOHTPOJIBHOM pabOTHI MPEANOIaraeT CaMOCTOSTENbHYIO MTPOpPadboT-
Ky Y4eOHOI TuTepaTyphl, JEKIUH U UHTEPHET-UCTOYHUKOB 1O MHAWBUYyaTIbHBIM BO-
IpOCaM.

[Tpu npoBeneHNH MPOMEKYTOUHOW aTTECTALMU ISl JIML C HAPYIIEHUEM 3pPEHUs
TECTUPOBAHUE MOKET OBITH 3aMEHEHO Ha YCTHOE cobecenoBaHue mo Bompocam. [lpu
HEOOXOMMOCTH, BPeMs MMOATOTOBKH Ha HK3aMEHE MOXKET ObITh YBETUUEHO.

JInna ¢ HapylmeHHsAMHU ONOPHO-ABUraTEIbHOrO anmnapara He HYKJAlTCs B OCO-
ObIx (popmax mpemocTaBieHUsT Y4eOHBIX MaTepuanoB. OJHAKO, C yYETOM COCTOSTHUS
3I0POBbS YAaCTh 3aHATUM MOXKET OBbITh peaii30BaHa JUCTAHIIMOHHO (TIpU MOMOIIH Ce-
™ «HTepHeT»). Tak, Mpu HEBO3MOXKHOCTU MOCELIEHUS JIEKIIMOHHOTO 3aHSTHUS CTY-
JEHT MOYKET BOCIIOJIb30BaThCA KPATKUM KOHCIIEKTOM JIEKIIUH.

[Ipy HEBO3MOKHOCTH MOCEIICHUS MPAKTUYECKOTO 3aHATUS CTYIEHT JOJIKEH Mpe-
JIOCTaBUTh MUCBMEHHBINM KOHCIIEKT OTBETOB Ha BOMNPOCHI, MMMCbMEHHO BBHIITOJHEHHOE
WHIUBUyaJIbHOE 3a/I1aHHUE.

[TonroroBka KOHTPOJIBHOM pabOTHI MPEANOIaraeT CaMOCTOSTENbHYIO MTPOpPadboT-
Ky y4eOHOI TuTepaTyphl, JEKIUNH U UHTEPHET-UCTOYHUKOB 10 MHAWBUYyaTIbHBIM BO-
IPOCaM.

[TpomexyTouHas aTTecTauus JJIs JIML C HAPYLIEHUSIMU ONOPHO-IABUTATEIBHOIO
amnrmapara MpoBOAUTCS Ha OOIIMX OCHOBAaHHUAX, MPH HEOOXOJUMOCTHU MPOIIeTypa dK3a-




MEHa MOKET ObITh peaTn30BaHa AUCTAHIIMOHHO (HampuMep, MPH MOMOIIM MPOTPaAMMBbI
Skype). s 3T0T0 MO JOrOBOPEHHOCTH C MPEMOAABATENEM CTYACHT B ONPEACIICHHOE
BpEMs BBIXOJUT Ha CBA3b ISl IPOBEICHUS NPOLEAYPhI IK3aMeHa. B Takom citydae sk-
3aMEH ClaeTcsi B BHJE coOeceloBaHHUS MO BoIpocaM. Bompoc BbeiOupaeTcs camum
IPENOIaBaATEIIEM.

12.2. Ilepeuensv oopazosamenvHblX mexHo102Ull, UCHOTIBL3YEMBIX NPU OCYULECHIBIIEHUU 00~

pasoeamesibHo2o npoyecca no 0ucuunﬂune

C uenpro peanu3aryii KOMIETEHTHOCTHOTO TMOJAXO0/1a, MOBBIIMICHUs KadecTBa MOATOTOBKH 00Y-
YaIOIINXCS, AKTUBU3AIMU UX MTO3HABATENIBHOMN JEATEIbHOCTH, PACKPBITHS TBOPUECKOTO MOTEHIIAANIA,
MpernoaaBaTesid MPUMEHSIOT B paboTe cleayrole 00pa3oBaTeabHbIe TEXHOIOTHH:

Ne | HammenoBanne | Kparkasi xapakTepucTuka IIpencraBienne

n/n | oOpa3zoBarTeib- OLICHOYHOI'0
HOM TEXHOJIOTUH cpeacrsa B

donne

1. | IlpakTuko- CoBMecTHas 1eATENLHOCTh MOATPYIIIBI 00YYAIOMIUXCS U | TPAKTUKO-
OpUEHTHPOBAH- mpernojaBaTelis ¢ LEeIbI0 pelleHns Y4eOHbIX U mpodec- | OpUeHTUPOBAH-
Hast JesTeNb- | CHOHAIbHO-OPMEHTUPOBAHHBIX 3a/lau IMyTEeM BBINIOJIHE- | HbIC 3aaHUs
HOCTh HUs J1abopatopHbIx padoT. Ilo3Bomser cdopmupoBaTh

YMEHHE aHAJIM3UPOBaTh M pellaTh TUIUYHBIE Mpodec-
CHOHAJIbHBIE 33]Ja4l Pa3HOM HaNIPaBIEHHOCTH.

2. | Texnonoruss wuc- | PaznuyaroT 3aa4u U 3a1aHUS TPEX OCHOBHBIX YPOBHEH: | MPaKTUUYECKUE
M0JIb30BAHUS a) pEeNnpoAYKTHBHBI YpPOBEHb, IMO3BOJISIET OLICHUTH W | 3aJa4H, MUCh-
Pa3sHOYPOBHEBBIX | AMATHOCTHPOBAHTH 3HAHUE (PAKTUUECKOTO MaTepuana W | MeHHbIE paboThl,
3a/laHui YMEHHE TMPaBUIBHO  KCMOJb30BaTh  CHELHANbHBIE | BOPOCH K HTO-

TEPMUHBI U TOHATHA, Y3HABaHUE OOBEKTOB M3YyUYCHHS B | TOBBIM 3aHATHSM.
pamKax OIpeIeJIeHHOT 0 pa3jiesa IUCIUIUINHBI;

0) PEKOHCTPYKTHBHBII YPOBEHBb MO3BOJSET OLECHHUTH U
JMarHOCTHUPOBATh YMEHHUSI CUHTE3UPOBATh,
aHaJM3UPOBaTh, 0000IIATh (PaKTHUUECKH MaTepuan c
dbopMynupoBaHUEM KOHKPETHBIX BBIBO/JIOB,
YCTaHOBJIEHHUEM MPUYMHHO-CJIEICTBEHHBIX CBSI3EH;

B) TBOPYECKHMH YpPOBEHb IO3BOJIAET OLEHUBaTh U
JIMAarHOCTHUPOBATh yYMEHUS, WHTETPUPOBATH 3HAHMSA
pasIUYHBIX 00JacTei, apryMeHTHPOBATh COOCTBEHHYIO
TOUKY 3pEHUS

3. | TpaguuuoHHbBIE Co3nmanne yciaoBHH, IPU KOTOPBIX 00YYaroOluecs Mojb- | OTUYETHI MO J1abo-
TEXHOJIOTUU (MH- | 3YIOTCSI IPEUMYILECTBEHHO PENpPOAYKTHBHBIMH METOJIa- | pAaTOPHBIM pabo-
dbopmarmoHHbele | MU TIpH pabOTe C KOHCIIEKTaMH, Y4eOHBIMH IMOCOOHSIMHU, | TaM, TECTHI,
JeKIuH, Jabdopa- | HaOmoAas 3a U3ydyaeMbIMH OOBEKTAMH, BBIMOJHSAS Jia- | IPAKTHUYECKHE
TOPHBIC 3aHATHS) | OOpaTOpHBIE PaOOTHI IO HHCTPYKIIUH. 3a/TaHHS

4 Cemunap- KOJIJICKTUBHOE OOCYXJIEHHE Kakoro-iubo cropHoro Bo- | Bonpocsl k  ce-
JIUCKYCCHUSI mpoca, mpoOJeMbl, BBISIBICHHE MHEHH B rpymnne MUHapy

12.3. Ilepeuens mamepuanos, UCnOIb3YEMbIX OJ11 MEKYU{e20 KOHMPO.JIA YCheeaemocmu

12.3.1. [Ipoueaypa npoBeaeHne U OLEHKU TEKYIIUX JJA00OPATOPHBIX 3aHATHI.

COOTBECTCTBCHHO (bOpMI/IpOBaHI/Ie IIUCBMCHHOI'O OTYCTA.

B xonme wu3ydeHus IUCHUIUIMHBI MPEANONAracTcsl BBIIOJHEHUE Ja0OpaTOPHBIX pPadOT U




[Ipu BbIMOJAHEHHWH JTa0OPATOPHBIX PAa0OT  OCYLIECTBISETCS HMHTErpalMs TEOPETHKO-
METOJIOJIOTMYECKNX 3HAHUH C MPAKTHYECKUMHU YMEHUSMH U HaBBIKAMH CTYACHTOB B YCIOBHSAX TOMH
WIA WHOW CTETEeHU OJIM30CTH K peasibHON MpodeccuoHanbHOU aesteabHocTH. Oco0yio poib 37ech
UTpaeT COBMECTHasi TpymmoBas pabota. Ha 1abopaTOpHBIX 3aHATUSX CTYAEHTHI BBIOJIHSIOT
nabopaTropHble pabOTHI, KOTOPBIE 3aTeM OO0ydYarompecs 3allHIIAIOT, MPEeIBapUTEIILHO OTBETUB HA
BOITPOCHI [Tl CAMOIIOITOTOBKH.

JlaGopaTopHble pabOTHI MO Kypcy MpU3BaHbl cHOPMUPOBATH Yy CTYJCHTOB YMEHHE BBINOJIHATH
7a00paTOpPHbIE MCCIENOBAHHUS C HCIOIB30BaHWEM (DU3NKO-XHMHUYECKHX METOHOB. PaboThl 4eTko
CTPYKTYPUPOBAHBI MO OCHOBHBIM pa3zzienaM «bHOXMMHHM M MOJIEKYISpHON OHOJOTHMH» U HMEIOT
Pa3HYIO CTETIEHb CI0KHOCTH.

B xone nmabopaTopHbIX padOT CTYIEHTHI MPHUOOPETAIOT HABBIKK OOpallieHus ¢ Jab0opaTOPHBIM
00Opy/OBaHMEM, YMEHHE CTAaBUTh OKCIIEPUMEHT M HAaBBIKM OOpabOTKM M HHTEpHpETaLuH
MOJIyYEHHBIX Pe3yJIbTaTOB.

KadecTBo BBITIOTHEHHS JTAOOPATOPHOU pabOTHI CTY/IEHTA OIIECHUBAETCS 110 PAAY MOKa3aTeNeH:

- CAMOCTOSATEIBHOCTD BBHIMIOJIHEHUS 33/1aHUS, TPAKTUYECKHE HABBIKH

- IPaBWJIBHOCTH O(OPMIIEHHS ITPOTOKOIIA

- YMEHHUE aHAJIU3UPOBATh U 00CYKIaTh Pe3yJIbTAThl 3aJaHHs

- yMeHHe (OpMYIMPOBATH BHIBOIbI/3aKITFOUCHUE

[IpakTHyeckne yMEHNs M HAaBBIKU BKIIIOYAIOT B CeOs:

a) MOATOTOBKY K paboTe:

- HIMYHE CPEJCTB WHAWBUAYATHHOW 3aIlIMTHI CTyJIEHTa (Xajar, MepuYaTKH INpH paboTe ¢
OMOJIOTMYECKOM KUIKOCTHIO);

- HAJIMYME KOHCIIEKTA IO BHIMOJTHEHUIO SKCIIEPHUMEHTA;

- TpPaBUJIBHO JIM OPraHM30BaHO pabouee mecTo (pabodas MOBEPXHOCTh CTOJA CBOOOJHA,
HEO0OXOIMMBIC PEAKTHBBI BHICTABIICHBI, HEOOX0IMMOE 000PYI0BAaHNE B HAJTUIHNH);

0) TeXHUKY BBIITOJIHEHUS aHAIN3A:

- yMeHHe paboTaTh ¢ MUIETKaMH1, B TOM YHCIIC aBTOMaTHYECKUMH, MEPHOI1 ITOCY10H;

- HaBBIK UCIIOJIb30BaHUS anmaparypsl (neatpudyra, pH-merp, poTosnekrpokasopumerp u ap.)
1 Ipo0 oTOOpa;

B) NPaBHJILHOCTh BBIYMCIICHUS PE3yJIbTaTa:

- opopMIIeHHE IPOTOKOJIA UCCIIEIOBAHNS, C BBIBOIAMH O ITPOJICIaHHOM padoTe;

- HCIOJIb30BaHUE TIPU pacyeTax COOTBETCTBYIOIIUX (GOpMyN, Tabmul, KaauOpOBOYHBIX
rpaduKoB;

- MpaBWJIbHOE 0003HAUYEHUE €IUHHII U3MEPEHUsS C MPUBEACHUEM HOPM HM3MEPEHHUS B TEX WIIH
MHBIX CIIyJasx.

TeopeTnueckre HaBBIKM MPOBEPSIOTCS 110 CIEIYIOIEMY TUIaHy:

- TI0 OKOHYaHHWH BBITIOJHEHHS J1a0OpaTOpHON pPabOTHI CTYAEHT JOJDKEH MPOAaHAIN3HPOBATh
COOCTBEHHYIO pabOTy M MPEACTaBUTh B BUJE OTYETa (KPUTEPUU KOTOPOTO MPEACTABICHBI B MyHKTE
6.2.3).

Brinonnenue nabopatopHoii paboThl B COCTaBE I'PYIIbI MOBBIMIAET OTBETCTBEHHOCTh KaXKI0TO
CTYZIEHTa, CIIOCOOCTBYET MOBBINICHUIO KOMMYHUKATHBHBIX HABBIKOB, HABBHIKOB paOOTHI B KOMAHJIE.
Pacuér, momydeHHBI pe3ylbTaT M €ro HHTEpHpeTanus o0s3aTeNbHO OQOPMIIOTCS B BHUAEC
IPOTOKOJA HWCCIENOBAaHUSA, C (OPMYIMPOBKOH BBIBOJOB O IPOJAETAHHON pPaboOTe, Pe3yNbTaThl
JIOKJIA/IBIBAIOTCS MTPETIOIaBaTeNI0 U 00CYKIAI0TCS B TPYIIIIE.

12.2.2. UToroBble NpakTHYEeCKHUE 3aHATHS.

B xoH1e n3ydyeHus pa3fenoB Kypca MPOBOAMTCS UTOTOBOE 3aHATHE, KaK TEKylllas aTTecTalus
KOHTPOJIs 3HAaHUM:

1) mo craTu4eckoit OMOXUMHUN U MATPUIHOMY OMOCHUHTE3Y;

2) o BompocaM MeTaboyn3Ma U Croco0am ero yrnpaBlICHHUS.

B kauecTBe THUIMOBBIX 3aJJaHUI IPEANONAraeTCs OTBET Ha HECKOJIBKO MEJIKUX TEOPETUYECKUX BO-
MIPOCOB U PEIICHNE CUTYAIMOHHOH 3aJa4u.

Bomnpockl K UTOTOBBIM 3aHATHUAM IPUBEACHBI B yU€OHOM ITOCOOUH.



12.3.3. Tect

a) [IpumepHbIe TecTOBBIC 3a/JaHUS

1. CocTaBbl XUMHUYECKHX 3JIEMEHTOB IJIAHETHI M OMOC(ephl:

a) OJINHAKOBBI;

0) conepkaT OJMHAKOBBIE AJIEMEHTHI, HO B Pa3HBIX KOJMYECTBAX;

B) IPUHIUIIHATHHO PA3INYHBL;

T') CBSI3aHBI C M30MpaTEIbHBIM HaKOTUICHHEM B Onochepe aTOMOB, MPEUMYIIIECTBEHHO

BTOPOTO ¥ TPETHET0 NIEPHOJI0B CUCTEMBI MeHieneeBa.

2. TepmMuHOM OMOMOJNIEKYITBI OOBETUHSIOT:

a) BCE OPraHMYECKUe COCTUHECHNUS;

0) Bce anmudarrndeckue COeTMHECHHUS;

B) MOHOMEPBHI YETHIPEX KJIACCOB, CIIOCOOHBIX K MOTU(PYHKIIMOHATBHOCTH;

T') BCE MOJIEKYJIbI, BCTPEUAIONINECs B COCTaBe OMOChepHl.

3. benku OTHOCSIT K OTUTOMEPHBIM MPY HATUYUH:

a) HECKOJIbKUX TOJUIENTUIHBIX LIETIeH;

0) HECKOJIbKUX JIOMEHOB;

B) psilia Oi-CIIUPAIBHBIX YYaCTKOB;

T) psiia CTPYKTYp TUIIA CKJIaI4aToro Ciosl.

4. Kak 6nokarann3atopsl, epMeHThbI CIOCOOHBI:

a) U3MEHSTh HAIPaBJICHHUE PEAKIIIHY;

0) BBIOMpATH CyOCTpaT U3 CMECH Pa3HBbIX MOJIEKYT,;

B) IPUMEHSATH TOJIHKO HU3KOIPTUIECKUE CyOCTpaThI,

') MHTHOUPOBATHCS CyOCTpaTOM.

5. B peakiusix ruipOKCUIMPOBAHUS Y4acTBYET BUTAMHUH WU IPOU3BOIHOE:

a) pubodnaBuna;

0) MUPUIOKCHHA;

B) (0sI€BOI1 KHCIIOTHI;

') aCKOpOMHOBAsI KMCJIOTA.

6. B marpuunoit PHK amunokuciora tpeonun 3ammudposana tpumierom ALLY.

Oty unpopmaruio B JIHK npencrasnser coueranue:

a) TAT

6) TTA

B) YI'A

r) YALL

7. Ilpu cozpeBanun MPHK kanupoBaHne npoucXoauT Ha:

a) 3/- xoHIIE;

0) 5/ - KoHIIE;

B) HHUIIMHMPYIOIIEM KOJIOHE;

I') TEPMUHHUPYIOIEM KOJOHE.

8. Ilpouecc ynmakoBKM BHOBb CHHTE3UPOBAHHOTO MOJUIENTHAA B MNPaBUIBHYIO MPOCTPaH-
CTBEHHYIO CTPYKTYPY Ha3bIBaeTCS:

a) GonauHr;

0) peHarypanus;

B) JICHATYypaIlHs;

T') CIUIACHHT.

9. K cnermupmuecknm myTsam KaTaboau3Ma OTHOCHT:

a) TonbKo 1-i ATam;

0) TOJIBKO 2-H ATam;

B) TOJIbKO 3-H ATam;

r) 1-it u 2-i STamnsl.

10. B mpennoxxenHOM Habope HalIUTe MaKpOIPrHYECKOE COEIUHEHHE:

a) TI0K030-6-hocdar;



0) xpeatuHdpocpart;
B) rimneposidocdart;
r) AM®.
0) KpUTEpUU OIECHUBAHMS KOMIIETEHIINN (PE3yJIbTaTOB)
- KOJTMYECTBO MPABUIBHBIX OTBETOB
B) OIKCAHUE IIKaJIbl OLEHUBAHUS
10-6annpHast
0-6 6aIOB — TECT CYMTACTCS HE MPOHICHHBIM;
7-10 6a/mI0B — TECT CUUTACTCS BBHITOJTHECHHBIM

CoCTaBUTEIIH: Bbymarosa O.B., k.0.H., 1oueHT kadenps! (HU3HOIOTHH YEIOBEKA U TICUXO-
dbuszmosorun

Capcarkas A.C., accucteHT Kadeapsl (pU3MOIOTHN YeIOBEKa U MICUXO0(H-
3MOJIOTHH




