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IUVIAHMPYEMBbIMH Pe3yJibTATAMH 0CBOEHHS 00Pa30BaTeJIbHOM NMPOrpaMMBbl
(c opuenmayuel Ha KapmMvl KOMNEMeHYUlL)

B pesynbrate ocBoeHus: 00pa3oBaTebHON MPOTpaMMbl 00YUAIOIIUIICS TOKEH OBIAACTh
CIIEIYIOIIUMH Pe3yJIbTaTaMy 00YYESHHUS IO JTUCIIUILTHHE:

1. Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy'-leHI/lH o AUCHMIIJIMHE, COOTHECCHHBIX C

PesynbraTel 00y4eHus

dopmupyemas KOMITICTCHITHS
(c ykazaHHEM KOJIa)

ITpumeua
HUE

3HaHus 3HaTh: colep)KaHue MPOIECCOB CaMOOPTaHU3AINH U OK- 7 - ciocoOHOCTH K
caMo00pa30BaHusl, UX 0COOCHHOCTEH M TEXHOJIOTUI peajn3alii | CaMOOpraHU3aluy U
JUTS OCBOSHISI HH(OPMAITH B 001acTH 0MOGU3UKH camM000pa30BaHHIO
3HaTh: TEOPETUIECKIE OCHOBBI, COBPEMEHHBIE POOIEMBI H OIIK-5 - cnocobHOCTB
JOCTHXEHHsT Onodn3nky; NPUMEHSTH 3HaHNE
- TEPMHHBI U OIIPEAEIICHHS, HCIIOJIb3yeMble B OMO(HU3HKE; MIPUHIMIIOB KJIETOYHOM
- ¢u3uyeckne U XMMHYECKHE  OCHOBBI  CTPOCHUS, | OpraHH3alUH
(YHKIIMOHUPOBAHUSI KJIETOYHBIX CTPYKTYp, KJIETOK, OpraHoB, | OMOJIOTMYECKUX OOBEKTOB,
CHCTEM, OPTaHU3MOB, SKOCHCTEM; onodm3nIecKux u
-3aKOHOMEPHOCTH MPOTEKaHUSI TEPMOAMHAMHYECKHX IPOLECCOB | OMOXMMUYECKUX OCHOB,
B OmocucreMax; MEMOpaHHBIX IIPOIIECCOB U
- CTpoeHHE W (YHKIMOHUPOBAaHNE  MAaKpOMOJEKYJN, | MOJIEKYJISIPHBIX MEXaHU3MOB
MaKpOMOJIEKYIAPHBIX ~ KOMIUIEKCOB  (O€MKOB, HYKJIEHHOBBIX | >KH3HEAEATECIHHOCTH
KHCJIOT);
- (PM3UKO-XMMHUYECKHE MEXaHM3MBl NMPOTEKaHHs MeMOpaHHBIX
MPOLIECCOB M NMPUHIMUIBI PEryJsIIUK U CaMOPETYISILUN SKHBBIX
CHCTEM;
- NPUHOUIIBI W OCHOBHBIC 3aKOHOMCPHOCTHU OHEPIre€TUYCCKUX
MIPOIIECCOB B JKMBBIX CHCTEMAX;
- MEXaHU3Mbl BO3JCHCTBHSA (PU3NYECKUX M XUMHYECKHX
(haKTOpOB Ha )KUBBIEC CUCTEMBI
3HaTh PUHIMITEI ONO(QU3NUECKIX U ONOXUMHYECKHX OCHOB,
MeM6paHHLIX IMPOUECCOB U MOJICKYJIIPHBIX MCXaHU3MOB
KHU3HEACATEIBHOCTH
3HaTh: OCHOBHBIE (u3MKO-xuMHUUeckue Meronpl uccienoanus | OITK-6 - ciocoOHOCTD
OMOJIOrNYECKNX CHCTEM; HNPUMEHSTH COBPEMEHHbBIE
- IPUHLIMIBI paboThl Ha JTA0OPATOPHBIX MPUOOpax 9KCIIEPUMEHTAJIbHBIE
METOJIbI PA0OTHI C
OHMOIIOTHYEeCKUMU
00BEKTaMH B MOJEBBIX U
7a00paTOPHBIX YCIOBHUSX,
HaBBIKH PaOOTHI €
COBpPEMEHHOH amnmnaparypoit
Ymenust YMeThb: IPUMEHATh METObI M TEXHOJIOTHHM CaMOOPTIaHU3aluU U OK- 7 - cnocoGHOCTB K

camo00pa3oBaHMs B 00J1aCTH OHMODH3UKU

caMOOpraHu3aIuy U
caM000pa30BaHHIO

YMeThb: 00BICHITH (GU3UUECKUE U XUMHYECKHE OCHOBBI
cTpoeHuUs, PyHKIIMOHUPOBAHMUS KIIETOYHBIX CTPYKTYP, KIETOK,
OpraHOB, CUCTEM, OPTraHU3MOB, SKOCUCTEM; - 3aKOHOMEPHOCTH
MPOTEKAHUS TEPMOJINHAMAYCCKIX TIPOLIECCOB B OMOCUCTEMAX; -
CTpOCHUE U (PYHKIIMOHUPOBAHKE MAKPOMOJICKYJI,
MaKpPOMOJICKYJSIPHBIX KOMIUIEKCOB (OEIKOB, HyKJICHHOBBIX
KHUCIIOT); - (PU3UKO-XUMHUYECKHE MEXaHH3MbI IPOTEKAHHSI
MEMOpPaHHBIX MPOIECCOB U MPHUHIIUIIBI PETYIIIHHA U
CaMOPETYJISALIN )KUBBIX CHCTEM; - IPUHIIUITBI U OCHOBHBIC
3aKOHOMEPHOCTHU SHEPTETHYESCKUX MPOIIECCOB B KUBBIX
CUCTEMAX; - MEXaHU3MBI BO3JICHCTBUS (PU3UUCCKUX U
XUMHYECKUX (PaKTOPOB HA KHUBBIC CHCTEMEI C YIETOM
OMO(GU3UICCKUX ACIICKTOB.

YMeTh aHaTM3UPOBaTh PE3yIbTAThI JTa00PATOPHBIX
9KCTIEPUMEHTOB

OIIK-5 - cnoco6HOCTD
MPUMEHSITh 3HAHHE
MPUHIIAIIOB KJIETOYHOM
OpraHU3aIH
OHOJIOTHYECKUX O0BEKTOB,
OMOpU3NICCKUX U
OHMOXMMHUYECKHX OCHOB,
MeMOpaHHBIX MPOIECCOB U
MOJICKYJISIPHBIX MEXaHU3MOB
JKU3HEICATECIBHOCTH




YMeTh: 0Ib30BaThCS OCHOBHBIMH MTPHOOpaMH, HCIIONIB3yEMbIMU
B IIPaKTUKe OMOJIOrUYECKOro IKCIEPUMEHTa (CIIEKTPOdOTOMETD,
¢orosnexrpokopumetp, pHmeTp, MukpomeTp u ap.); -
OIIPEACIATH COCTaB BEIIECTB U PACTBOPOB C HUCIIOIb30BAaHUEM
(PU3UKO-XUMHYECKHX METOIOB;

YMmets paboTath ¢ OMOJIOTHIECKIMU 0OBEKTAMH B ITOJIEBBIX U
1a60PaTOPHBIX YCIOBHIX

OIIK-6 - cnocoOHOCTB
MMPUMEHATH COBPEMECHHBIC
SKCIEPUMCHTAIBHEIC
METOABI paboTHI €
OHMOJIOTUYECKUMU
00BEKTaMH B MOJICBBIX U
1abOpaTOPHBIX YCIOBHSIX,
HaBBIKH PabOTHI C
COBPEMEHHOM anmnaparypou

Bnanenuns
(naBbIKH /
OTIBIT
JeATeIbHOC
TH)

Bramers: HaBBIKAMH CaMOOpPTaHHW3AlMd W CaMOOOpa30BaHUS B
yueOHOM Tmporecce M TpPH CaMOCTOATENIBLHOW ITOATOTOBKE K
71a00paTOPHBIM 3aHITHSM M KOHTPOJIIO 3HAHWIHA 10 OHO(hH3UKE

OK- 7 - ciocoGHOCTB K
CaMOOPTaHU3AIUH U
camM000pa30BaHHIO

BiageTs: TepMUHOIOTHEH 1 OCHOBHBIMH TIOHSATUSMH B 00JIACTH
O6roGU3UKH I O0BSICHEHHUS (PU3MYCCKUX U XUMHUYCCKUX OCHOB
CTpOCHUS, PYHKIIMOHHPOBAHUS KICTOYHBIX CTPYKTYP, KIETOK,
OpraHOB, CHCTEM, OPTaHU3MOB, YKOCHUCTEM; - 3aKOHOMEPHOCTH
MPOTEKAHUS TEPMOINHAMUYCCKIX TIPOLIECCOB B OMOCUCTEMAX; -
CTpocHHE U (PYHKIIMOHUPOBAHIE MAKPOMOJICKYII,
MaKpPOMOJICKYJISIPHBIX KOMIUIEKCOB (O€JIKOB, HYKJIICHHOBBIX
KUCJIOT); - (PU3UKO-XUMHUYECKHUE MEXaHU3MBbI TPOTCKAHUS
MeMOpaHHBIX TMPOIECCOB U MPHUHLIUIIBI PETYIIHHA U
CaMOPETYJIAIINN YKUBBIX CUCTEM; - IIPUHITUIIBI 1 OCHOBHBIE
3aKOHOMEPHOCTH SHEPTeTHUECKUX MPOIIECCOB B JKUBBIX
CHUCTEMaX; - MEXaHU3MBI BO3JCHCTBUS (PH3MUECKUX U
XUMHYCCKUX (haKTOPOB HA )KUBBIC CHCTEMBI

BJ'IaIICTL MCTOJaMU I/ICCHGHOBaHI/Iﬁ OHOJIOTHYECKUX MOJICKYJI

OIIK-5 - cnoco6HOCTD
MPUMEHSITH 3HAHHE
TIPUHIIATIOB KJICTOYHOM
OpraHU3aIH
OMOJIOTHYECKUX O0BEKTOB,
ornoduznveckux u
OMOXUMHUYECKUX OCHOB,
MeMOpPaHHBIX MPOIECCOB U
MOJICKYJISIPHBIX MEXaHU3MOB
KU3HEAEITETbHOCTH

Bnagets HaBbIkaMu pabOTHI C COBPEMEHHOM ammaparypoit
Bnanmers: mIMPOKHM CHEKTPOM (DHU3UKO-XMMHUYECKUX METOIOB U
WCIONB30BaTh WX IS pPEmIeHHs 3aJad  JKOJOTHYECKOTrO
MOHUTOPHHTA, PaAXOOMOTIOTHH, MEAWIIMHCKOW, BETEPHHAPHOU
OropU3NKN, OMOTEXHOIOTHH

OIIK-6 - ciocoOHOCTB
MPUMEHATH COBPEMECHHBIC
9KCTIEPUMEHTAIIbHbIC
METOJBI PaOOTHI C
OHMOIIOTHYECKUMU
00BEKTaMH B MOJIEBBIX U
abOpaTOPHBIX YCIOBUSIX,
HaBBIKH PabOTHI €
COBPEMEHHOM anmnaparypoi




2. Iegp 1 MeCTO JMCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM IPOrPaMMBbI

JuctuminHa «bruodusnka» OTHOCUTCS K 6a306801 4acTH.

HucuumnHa nzyyaercs Ha 3 kypcee B 1 cemectpe O1O u O30 u Ha 4 kypce B 1 cemecTpe 04HO
3a04HOr0 00y4eHus OakanaBpuara.

J11st OCBOSHHSI TUCIUTUTMHBI HEOOXOMMMBI KOMIIETEHITHH, CPOPMHUPOBAHHBIE B paMKaX U3yICHHUS
CJICAYIOUIMX TUCIUILINH:

¢u3nKn (aTOMHO-MOJICKYJSIDHOE yUEHHE, TEPMOJMHAMUKA, MEXaHUKa, ONTHKA, dJICKTPUYECKHE U
AIIEKTPOMAarHUTHBIE CBOMCTBA BEIIECTBA); XUMHM (HEOpPraHUYECKas, OpraHMYecKas, aHaJIUTHYecKas,
¢buzKoIonIHasN); OMOJIOTMYECKOM XWMHUHU, MOJEKYJsIpHON Ouonorun (CTpyKTypa U CBOMCTBa
OpPraHUYECKHX MOJIEKYJ, OMOCHHTE3 MAaKpOMOJIEKYJ, OOMEH BEILECTB); aHATOMHUH, (PU3HOJIOTHUN YelloBeKa
M OKABOTHBIX  (CTPYKTypa  KIETOK, TKaHEH, OpraHoB, (U3WOJOTHH  KPOBOOOpAIICHUS,
ANEKTPOPHU3N0I0rUs), pusnonoruu pacrenuii (horoduonaorus, GOTOCUHTES).

1. Ilenamu ocBoeHUs Kypca OMOMU3NKH SBISIETCS OBJIAJICHUE CTYICHTaMU TEOPETHUECKUX 3HAHUH
0 (U3MKO-XMMHUYECKHX 3aKOHOMEPHOCTSAX (PYHKIIMOHUPOBAHUS OHMONOTHMUECKUX (KUBBIX) CHCTEM HU
MOJTyYCHHE TMPAKTUYCCKUX HABBIKOB U YMEHHM ISl ICCIEIOBAHUS ITHX CHCTEM.

2. 3a0auu Kypca:

B mpomecce wusydenuss Ouoduszmku, oOywaromuecss  TOJDKHBI — HCIOJIB30BaTh, oboramare U
CHUCTEMaTH3UpoBaTh (yHIAMEHTAJIbHBIE  3HAaHUS 1O (U3MKe, MaTeMaTWKe, XUMHH, OHOXHMUH,
MOJICKYJISIDHOM OHMOJIOTHH, aHATOMWH, (DU3MOJIOTHH YeJOBEKa M YKMBOTHBIX, (DH3HOIOTHU pACTECHHIA.
W3yueHue 3TOro mpeamera sIBISETCS OYEHb BAXKHBIM Ui (POPMHPOBAHUS HAYYHOTO MHMPOBO33PEHHS
CrHenraiucTa OMOIOTHIeCKOro HanpapieHus. CTyIeHThl JTOJDKHBI TIOTYYUTh MPAKTUYECKHE HABBIKU IS
paboThl ¢ mpubOpaMu 1 060PyIOBAaHUEM, HCIIOIb3YEMBIMHU B PA3IMUHBIX OTPACIIAX HAYKU U MIPOU3BOJICTBA
— OUoNIOruK, XMMHUH, MEULIMHBI, (DApMaKOIOTHH U CEIBCKOTO X03sIHCTBA.
Jlist OCBOSHMS TUCHIUIUIMHBI HEOOXOIMMBI KOMIIETEHIIMH, CPOPMUPOBAHHBIE B paMKaX U3yUeHHUs

CIICIYIONIHNX JTUCIATIIHH:

I'ucromorusi, Iluronmorus, OpraHudeckas XuUMHsS 3HAKOMAT  CTYIEHTaco CTPYKTYpHOM
OpraHu3aleil TKaHeW M KIETOK, CBOMCTBaMH WXHMHUYECKHM COCTaBOM OPTaHHUYECKHX BEUIECTB, YTO
CHOCOOCTBYET YCBOCHHUIOCTYICHTAMHU MEXaHU3MOB OHOXMMHYECKHUX peakUui, MpOTEKaloIuX B
*uBbIXOpranu3Max. OOyJaromuiics JODKeH UMETh MPECTaBIeHHe 0 (DyHIaMEeHTaIbHBIXpa3ienax oomei
OMONOTHH, TAaKUX KaK IUTOJIOTUS W THUCTOJIOTHS, TO3BOJISIONIMXIOHATh NPHHLIMI OpPraHU3aluu U
(YHKIIMOHUPOBAHHUS KJIETOK M CYOKJICTOYHBIXCTPYKTYP: Spa, MHUTOXOHIPWH, TUIACTHI, JU30COM,
pubocom, anmmapara ['onbmxu unp., @u3nku (AaTOMHO-MOJIEKYIIIPHOE YUSHHE, TEPMOIMHAMUKA, MEXaHUKa,
ONTHKA, DJEKTPUYECKHE W ODIIEKTPOMATHUTHBIC CBOWCTBA BEIIECTBA); XUMHH (HEOpraHHYECKas,
OpraHuyeckas, aHaJIuTH4YecKasi, (PU3KOJUIOUIHAS ).

OcBoeHHE KOMMIETEHIMH JAUCIUTUIMHBI HEOOXOAMMBI IS W3YYeHUS CIEAYIONINX TUCIUTUIHH:
Paguo6uonorus, MMKpobunonorusa, supyconorunsa, dunsmonorma pacteHun, ®mnsnonoruns
yesioBeKa N XKXNBOTHbLIX.



Copep:xxanue padoueii mporpaMmbl (00beM NUCHHUILVIMHBI, THNIBI M BHJAbI Y4eOHBIX 3aHATHIA,
yueOHO-MeToAuYecKoe odecnedyeHrne CaMOCTOATeIbHOM padoThl 00y4arOIIMXCs)

Coneprxanue pabodeit mporpaMmbl ipeacTaBiieHo B [Ipumoxernn Ne 1.



4.q)0HIl OICHOYHBIX CPEACTB MO JTUCHUIIJIUHE

4.1. IlepeyeHb KOMIETEHIUI € YKa3aHHEM 3TAaNOB HX ()OPMHUPOBAHUSA B NpoLecce 0CBOCHHUS

o0pa3oBaTe/ibHOI porpaMmmMbl. Onucanne NoOKa3arejeid 1 KpUTepUeB OLlEHUBAHUS

KOMIIETEHIIMH HA PA3JIMYHBIX 3Tanax ux (l)OpMHpOBaHI/Iﬂ, ONMMCaHMe IIKAJ OHCHUBAaHUA

Kon u popmymupoBka kommereHIuu OK- 7 - criocoGHOCTb K CAMOOPTaHU3alNH 1
CaMOOG[QaSOBaHI/IIO

Otan [Tnanupyemsie Kputepuu onieHNBaHUs pe3yIbTaTOB 00y4YeHHUS
(ypoBeH Ppe3yJIbTaThI
b) o0y4eHus
OCBOCHHU (moxazaremnu 2 («He 3
by JOCTHKEHUS yIOBIETBOpUTEN | («YIOBIETBOpUTE 4 («Xoporio) 5 («OTaaHOY)
KOMIIeTe 3aJJaHHOTO YPOBHS BHOY) JBHOY)
HIOUH OCBOCHU
KOMITETEHITHHA)
He 3naer (ue JemoncTpupyer JlemoncTpupyer
OpPHEHTHPYETCSI) JaCTHYHbIC 3HaeT 0CTaTOYHO B .
Jomyckaet 3HaHUs 0e3 6a3oBoM 00BEME BBICOKHH YPOBEHH
rpyOble omIMOKH | TpyOBIX omrOoK SHAHHH
[lepBriit | 3HaTH: conepkaHue 1. He 3naer | [lemoncrpupyer B | JlemoHCTpUpYeT JleMoHCTpHpYyeT
JTan IPOLIECCOB coziepKaHue LIeJIOM BEpHOE, C | YBEpEHHOE 3HAHUE | YBEPCHHOE 3HaHUE
(YpoBeH | caMOOpraHu3aluu U | MPOIECCOB HEKOTOPBIM OCHOBHBIX OCHOBHBIX
b) caMo00pa3oBaHuUs, caMoOpraHusan | KOJIMYECTBOM TIOJIOYKSHUH MIOJIOXKEHUIIIpoLeC
AX OCOOEHHOCTEHN 1 7071 U | HETOYHOCTEH U | MpOLIECCOB COB
TEXHOJIOTHH camMoo00pa3oBaH | OmMOOK, 3HAHHWE | CAMOOpPIraHW3aLUK M | CaMOOPTaHU3aLNU
peanu3anun s s, UX | OCHOBHBIXIIPOIIEC | caMOOOpa30BaHMS, u
OCBOCHUS 0COOEHHOCTEH U | COB X O0COOEHHOCTEell u | camooOpa3oBaHus,
nHpopmaiy B TEXHOJIOTHA CaMOOpraHu3aly | TEXHOJIOTHH ux ocobeHHOoCTeH
obnactu OMopu3MKK | peanu3anyu g | U 1 | peanu3aiuu s | U TEXHOJIOTHI
OCBOCHHUS camMo00pa30BaHusl | OCBOCHUS peanuzanyu Ui
uadpopMamy B | , ux | uHpOpMaIUH B | OCBOCHUS
obmactu ocobeHHOCTEH ¥ | obmactu OnoPH3MKH | WHPOPMAITUI B
oropu3nKu TEXHOJIOT U obnacTu
peanuzanuu It 6noduzuku
OCBOCHUS
nHpopMaMK B
obnactu
onoduzuku
Bropoi#t | Ymers: mpumensars | 1. He ywmeer | Ha Ilonumaer u ymeer | Ilonumaer u ymeer
ITan METO/IBI U | IPUMEHAThH YIOBJICTBOPUTEINb | NPUMEHSTD Ha | IPUMEHSATD Ha
(YpOBEH | TEXHOJIOTUH METO/IBI U | HOM YPOBHE | MpaKTHKE OCHOBHBIC | IPAKTHKE TUIST
b) CaMOOpPraHW3allud W | TEXHOJOTUH UCIIONIL3YETMETO]] | METO/BIN CaMOCTOSTEIILHOTO
camMo00pa30BaHUSl B | CAaMOOpraHM3all | bl M TEXHOJOTHH | TEXHOJIOTHH peuieHus
obyactu OMopu3uKKN | UK W | caMOOpraHM3aiy | CaMOOpPraHW3alMU M | HUCCIIEJOBATEILCKH
camoo0pa3oBaH | U U | caMmoo0Opa3oBaHusi B | X 3aJa4 OCHOBHBIC
us B obmactu | camooOpa3oBaHus | obiacté OMopHU3UKH | METONBIN
onoduzukn B obmactu TEXHOJIOTHH
omopu3nKu CaMOOpTaHU3AIIH
u
camMo00pa3oBaHus
B obnactu
OorohU3UKH




Tpetnit Bnaners: HaBbIKAMH

JTan CaMOOpraHu3alud 1

(ypoBeH | camooOpa3oBaHHsS B

b) y4e0HOM Tporecce U
pu
CaMOCTOSTENILHON
MIOATOTOBKE K
1ab0paTOpHBIM
3aHATUSAM u
KOHTPOJIXO 3HAaHUH 110
omodusnKe

1. He Bnapeer
HaBBIKAMHU
NPaKTHYECKOr0
NpUMEHEHHUACAM
0OpraHu3aluy 1
camMoo0pa3oBaH
usi B y4eOHOM
TpoLiecce U TpH
CaMOCTOSATENbH
Ol MOJATOTOBKE
K

mabopaTopHBIM
3aHATUSAM u
KOHTPOJTIO
3HAHUU o
onoduznke

Ha
YIIOBJIETBOPUTEIH
HOM YpOBHE,
JIOTTyCKast
OTJCTIBHBIC
HerpyObIe
OIIMOKHU, BIAIEET
HABBIKAMU
MPaKTHYECKOro
IIPUMECHCHUA
3HaHUU
0CaMOoOpraHu3anu
" u
camoo0pa3oBaHUs
B y4eOHOM
mporecce W MpU
CaMOCTOSTEJILHON
IIOATOTOBKE K
nmabopaTopHBIM
3aHATUAM "
KOHTPOJIIO 3HAHUH
mo omo¢u3nke

YBepeHHo
HaBbIKaAMH
MPaKTHIECKOTO
TIPUMEHEHMSI 3HAHUN
0CaMOOpraHu3aluu
U caMo00pa3oBaHUs
B yueOHOM
mporecce W MpH
CaMOCTOSITENILHON
OATOTOBKE K
nabopaTopHBIM
3aHATUAM "
KOHTPOJIFO  3HaHUI
o ouou3nKe

BJIaIEET

Biageer "
JEMOHCTPHUPYET
CaMOCTOATEIFHOE
MIpUMEHEeHNE
HAaBBIKOB
MIPAKTUIECCKOTO
MIPUMCHCHUS
3HaHUI
0CaMOOpTaHU3aIH
u u
camM0o00pa3oBaHUS
B yaeOHOM
mpolecce U IpuU
CaMOCTOSITENILHOM
MIOJITOTOBKE K
12a00paTOpHBIM
3aHATHIM u
KOHTPOJIIO 3HAHUH
o 6mo¢uznke

Kon u popmymupoBka kommereHnu OIIK-5 - criocoGHOCTh IPUMEHSTh 3HAHUE TIPUHIMIIOB KICTOYHON
OpraHn3allni ONOJIOTHIECKIX 00BEKTOB, OMOMHU3HIECKUX U OMOXUMHUIECKIX OCHOB, MEMOpPaHHBIX
IPOIIECCOB U MOJICKYIIIPHBIX MEXaHU3MOB KU3HEICATEIbHOCTH

Oran [Tnannpyemsre Kpurepun onieHHBaHUS pe3ysIbTaTOB 00YUCHHUS
(YpoBeHb) Pe3yIBTaTHI
OCBOEHHS o0yueHus
KOMITETEHLIH ToKazaTenu
! J(IOCTI/I)KBHI/I}I 2 («He 3
ynoBieTBOpuTeN | («YIOBIETBOPUTEITH 4 («Xoporioy) 5 («OtnraHO»)
3aJJaHHOTO
BHO») HO»)
YpOBHS
OCBOEHHS
KOMITETEHITH1)
[IepBslii 3Tan 3Hark: He 3naer JemMoHcTpupyeT B Jemonctpupyer Hemonctpupyer
(YpoBeHb) TEOPETHYECKHE | TEOPETUYECKUE | 1IeJIOM BEpHOE, C YBEpEHHOE yBEpPEHHOE 3HaHHE
OCHOBBI, OCHOBBI, HEKOTOPBIM 3HaHHE TEOPETHYECKUX
COBpPEMEHHBIC COBpPEMEHHEIC KOJITYECTBOM TEOPETUIECKIX OCHOB,
po0JIeMbl U poOJIeMbI U HETOYHOCTEH U OCHOB, COBPEMEHHBIX
JOCTVKCHUS JIOCTHKECHUS OIHNOOK, COBPEMEHHBIX mpobieM u
OnopI3NKY; Omou3NKH; 3HAHUETEOPETHUIECK | MPOOIeM U JOCTHKCHUH
- TepMHUHBI U | - TEPMHHBI H | UX OCHOB, JIOCTHIKECHUH 6noduzukwy;
OIIpEACICHHS, oTIpesieTICHUs, COBPEMEHHBIX 6rnoduznky; - TEpMHHB |
UCIIOJIb3YEeMbIE | HCHOJB3yeMble | TpoOIeM u - TEepPMHHBl U | OmpeneneHus,
B Ono¢usmke; B Onodusuke; JIOCTIIKEHUH OIIpeeIeHH s, HCIIONIb3yeMble B
- ¢usndeckue | - puzndeckue u | OMoU3NKY; UCTIONB3yeMble B | Omodusmke;
U XUMHYECKHE | XUMHYECKHUE - TepMuHBI  u | OuodusmKe; - (Qusuyeckue u
OCHOBBI OCHOBBI oTIpeNeeHus, - (usnyeckue W | XUMHYECKHE
CTPOCHHS, CTPOCHHS, HCIONB3yeMble B | XHUMHYECKHE OCHOBBI CTPOCHWUS,
(YHKIMOHUPO | (QYHKIMOHHPOB | OMO(U3HKE; OCHOBBI (YHKIIMOHUPOBAHH
BaHMS aHus - (Qusnueckme u | cTpoeHH, S KJIETOYHBIX
KJIETOYHBIX KJICTOUYHBIX XMMHUECKHE (DYHKIIMOHUPOBAH | CTPYKTYp, KIETOK,
CTPYKTYD, CTPYKTYD, OCHOBBI CTPOCHHS, | WSl  KJIETOYHBIX | OPraHoB, CHCTEM,
KIIETOK, KIIETOK, (YHKIIMOHUPOBAHU | CTPYKTYP, OpPTaHU3MOB,
OpraHoB, OpraHoB, s KJICTOYHBIX | KJIETOK, OPraHOB, | JKOCHCTEM;
CHCTEM, CHCTEM, CTPYKTYp, KJIETOK, | CHCTEM, - 3aKOHOMEPHOCTH
OpTraHU3MOB, OpTaHNU3MOB, OpTraHOB, CHCTEM, | OPTaHHW3MOB, MIPOTEKAHUS
9KOCHCTEM; 9KOCHCTEM; OpraHU3MOB, 9KOCHCTEM; TEPMOIMHAMHYECK
- - 9KOCHCTEM; - X TPOLECCOB B
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3aKOHOMEPHOC | 3aKOHOMEPHOCT | - 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH | OHMocHucTeMax;
TH TPOTEKAHHUS | ¥ TNPOTEKAHHS | TMPOTEKAHHS MPOTEKAHUS - CTpoeHHE W
TEpPMOIMHAMHMY | TEPMOAWHAMUY | TEPMOJWHAMUYECK | TepMOoAWHAMu4iec | (DyHKIMOHHPOBAHU
€CKHX €CKHUX UX TIPOLECCOB B | KUX TPOIECCOB B | € MaKPOMOJIEKYI,
MIPOLIECCOB B | NpOIECCOB B | Omocucremax; OGuocucremax; MaKpOMOJIEKYJIIPH
6uocnucremax; | Omocucremax; - CTPOGHME H | - CTPOCHHE W | BIX  KOMIIJIEKCOB
- CTpPOGHHE U | - CTpOeHHE U | (YHKUMOHHPOBaHM | (QyHKUHOHHpOBaH | (OeNKoB,
(YHKIMOHUPO | (YHKIMOHUPOB | € MaKpOMOJIEKYJ, | He HYKJICHHOBBIX
BaHUE aHue MaKpOMOJIEKYIAPH | MaKpOMOJEKY, KHCJIOT);
MaKpOMOJIEKYJI | MaKpOMOJEKYJN, | BIX KOMILJIEKCOB | MaKpOMOJIEKYIISIP - (usuko-
, MakpoMonekyisa | (Oemkos, HBIX KOMIUIEKCOB | XHMHYECKHE
MaKpOMOJIEKYT | PHBIX HYKJIEHHOBBIX (bernkos, MEXaHU3MBbI
SIPHBIX KOMIIJIEKCOB KHCJIOT); HYKJICHHOBBIX MIPOTEKaHUs
KOMILUIEKCOB (6enkoB, - ¢u3uKO- | KHCIIOT); MeMOpaHHbIX
(Gernko, HYKJIEHHOBBIX XUMHYECKHE - ¢usmKo- | mporeccoB U
HYKJIEMHOBBIX | KHUCJIOT); MEXaHU3MBbI XUMHYECKHE TIPUHIATIBI
KHCJIOT); - (usuko- | mpOTEKaHUs MEXaHU3MBI peryJsinuu u
- (u3HKO- | XMMHYECKHUE MeMOpaHHBIX MPOTEKAHUS caMoperyJIsIHH
XMMHYECKHE MEXaHU3MBbI MIPOLIECCOB n | MeMOpaHHBIX KHBBIX CHUCTEM;
MEXaHU3MBbI MIPOTEKaHUS TIPUHINTIBI MPOLIECCOB W | - TpUHOWOB U
MIPOTEKaHUs MeMOpaHHBIX perymsinun W | TIPUHIMIIBI OCHOBHBIC
MeMOpaHHbIX MIPOLIECCOB U | CaMOPETyJISLIH perymsmn U | 3aKOHOMEPHOCTH
NPOLIECCOB W | NPHHIMIIBI KHBBIX CUCTEM; caMoperyJsiin 9HEPreTHIeCcKuX
TIPUHIATIBI perymsinuM W | - OPUHOWOBI W | JKUBBIX CUCTEM; MIPOLIECCOB B
pEeryJsilMd | | CAMOPETYJSIMU | OCHOBHBIC - IpPUHOUIOBI W | JKUBBIX CHCTEMaX;
CaMOpETYJISIIK | JKUBBIX CUCTEM; | 3aKOHOMEpPHOCTH OCHOBHBIE - MEXaHU3MBI
u KUBBIX | - TPHHIUIBI W | SHEPTETHYECKUX 3aKOHOMEPHOCTH | BO3ACHCTBUS
CHCTEM; OCHOBHBIE MIPOLIECCOB B | DHEPreTHYECKHUX ¢busnIecKux u
- TIPUHOMITBI U | 3aKOHOMEPHOCT | JKHBBIX CHCTEMax; - | IPOIECCOB B | XUMHYECKHX
OCHOBHBIC u MEXaHU3MBbI JKHBBIX (axropoB Ha
3aKOHOMEPHOC | DHEPreTHYEeCKH | BO3JICHCTBUS cucTeMax; - | KMBbIE CHUCTEMBI
TH X TIPOIECCOB B | (DU3MUECKHUX U | MEXaHH3MBI - TPUHIUIIBI
SHEPreTUYECKH | >KUBBIX XMMHYECKUX BO3JCHCTBHSA 6rnodusnueckux u
X IMPOLIECCOB B | CHUCTEMAX; - | ¢akropos Ha | QU3MUECKUX M | OMOXHMHYECKHX
JKHUBBIX MEXaHU3MBbI KHBBIE CHCTEMBI XUMHYECKUX OCHOB,
cucTteMax; - | Bo3meHCTBUS - mpuHOUDHE! | (akTopoB Ha | MeMOpaHHBIX
MEXaHU3MBbI ¢usnueckux U | OMOPU3NYECKUX M | JKUBBIC CUCTEMBI | IIPOLIECCOB u
BO3JICHCTBHSA XMMHYECKUX OMOXMMHYECKUX - MPUHIOUIBL | MOJIEKYJSIPHBIX
¢usnueckux M | (GakTOpoB  Ha | OCHOB, Orodu3nvecKnX U | MEXaHH3MOB
XMMHYECKUX KHBBIE MeMOpaHHBIX OMOXMMHYECKUX KHM3HE/ICSATEIBHOCT
(akTOpOB  HaA | CHCTEMBI IIPOLIECCOB U | OCHOB, u
JKHBBIC He 3HAET | MOJIEKYJISIPHBIX MeMOpaHHBIX
CHCTEMBI TIPUHINIIBI MEXaHU3MOB MPOLIECCOB "
3HaTh OMOpU3NIECKH | KU3HEACATEIBHOCT | MOJEKYISIPHBIX
TIPUHIATIBI X ulu MEXaHU3MOB
6rnodusnveckn | OMOXUMHYECKH JKU3HENEATETBHOC
X | x OCHOB, TH
OMOXMMHUYECKH | MEeMOpaHHBIX
X OCHOB, | TPOLECCOB U
MeMOpaHHBIX MOJIEKYJISIPHBIX
MIPOLECCOB M | MEXaHU3MOB
MOJIEKYISIPHBIX | JKH3HEICSTENbH
MEXaHU3MOB ocTu
KHU3HEACATEIb
HOCTH
Bropoii 3ran Ymers: He ymeer | Ha YBepeHHO Ilonumaer u ymeer
(YpoBeHb) OOBACHATH 0OBSICHATH YIOBJICTBOPUTENBH | WCIONB3yeT, HO | MPHUMEHSTH Ha
¢usnueckue u | Qusndeckue U | oM YpOBHE | IOIMYyCKaeT MIPaKTHKE JuIst
XMMHYECKHE XMMHUYECKHE orepupyer OIIHNOKH IIpU | CaMOCTOSITEIEHOTO
OCHOBBI OCHOBBI OCHOBHBIMH MPaKTHIECKOM pemeHus
CTpOCHHUS, CTpOEHUS, MOJIOKEHUSMA(DU3HN | TPUMEHEHUU HCCIIEIOBATENILCKH
(YHKIIMOHUPO | (YHKIMOHHPOB | UYECKHX U | 3HaHUH X 3aJa4 OCHOBHBIE
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BaHUs
KJIIECTOYHBIX
CTPYKTYD,
KIIETOK,
OpraHoB,
CHCTEM,
OPTraHu3MOB,
9KOCHUCTEM; -
3aKOHOMEPHOC
T TIPOTCKaHUA
TEPMOIHHAMHY
ECKHX
MIPOLIECCOB B
ouocHucTeMax;
- CTpOEHHE U
(YHKIIMOHUPO
BaHHE
MaKpOMOJIEKYIT
)
MaKpOMOJICKYJT
SIPHBIX
KOMILICKCOB
(6enkoB,
HYKJICHHOBBIX
KHCIIOT); -
¢busmko-
XHUMHUYECKHUE
MEXaHU3MBbI
MPOTEKAHUS
MeMOpaHHBIX
NPOLIECCOB U
MIPUHIIATIBI
peryJsiua - u
CaMOpETyIIAIU
u JKHBBIX
CHCTEM; -
NPUHIUOBL |
OCHOBHBIC
3aKOHOMEPHOC
TH
SHEPreTU4eCcKu
X TIPOLIECCOB B
JKHUBBIX
cucTeMax; -
MEXaHU3MBbI
BO3JICHCTBUS
¢dusnyeckux u
XHUMHYECKUX
(hakTopoB
JKHBBIC
CHCTEMBI c
YYETOM
onodunIecKu
X aCIeKTOB.

1. Ymerb
AHAITU3UPOBATH
pe3yabTaThl
nabopaTopHBIX
IKCIIEPUMEHTO
B

Ha

AHUA
KJIETOYHBIX
CTPYKTYD,
KJIETOK,
OpraHoB,
CHCTEM,
OpraHU3MOB,
JKOCHCTEM; -
3aKOHOMEPHOCT
W TPOTEKaHHsI
TEepMOJUHAMHUY
€CKHX
MIPOLIECCOB B
ouocHcreMax; -
CTpOEHHE "
(YHKIIMOHUPOB
aHue
MaKpOMOJIEKYJI,
MaKpOMOJIEKYJIs
PHBIX
KOMIIJIEKCOB
(6enkoB,
HYKJICHHOBBIX
KHCIIOT); -
(uzuKo-
XUMHYECKHE
MEXaHH3MbI
NPOTEKaHUS
MeMOpaHHbIX
MIPOLIECCOB U
TPUHIHITBI
perynsuud |
caMOperyJALHun
KUBBIX CHCTEM;
- TPUHLMIBL H
OCHOBHBIE
3aKOHOMEPHOCT
u
9HEPreTUIecKU
X TIPOIIECCOB B
KHBBIX
cucTemax; -
MEXaHH3MbI
BO3JEUCTBUSA
¢u3nvecKux u
XUMHYECKHX
¢axropoB
KUBBIC
CHCTEMBI c
y4eToM
Oonodu3nIecKu
X aCIIeKTOB.

He yMeeT
AHAN3UPOBATh
pe3yJIbTaThl
71a00paTOPHBIX
IKCIEPHMEHTOB

Ha

XUMHUYCCKHX OCHOB

CTpOEHMUS,

(YHKIMOHUPOBAHH
o KIIETOYHBIX

CTPYKTYD,
OpraHoB,

OpraHu3MoOB,
9KOCHUCTEM;

KJIETOK,
CHUCTEM,

3aKOHOMEpPHOCTEH

MIPOTEKAHUS

TEPMOANHAMHUYCCK

X TIPOIIECCOB
ouocHcTeMax;
CTpOCHHE

B

u

(YHKIIMOHUPOBaHH
€  MAaKpOMOJEKYII,
MaKpOMOJIEKYJISIPH

BIX
(6enxoB,
HYKJICMHOBBIX

KOMIIJICKCOB

KHCIIOT); - (usnko-

XUMHYCCKHUEC
MEXaHU3MbI
MPOTCKAHUS
MeMOpPaHHBIX
MPOLIECCOB
MPUHIIUTIBI
perynsuuu
CaMOpeTyJISIIUN
KUBBIX CHCTEM;
TTPUHIUIIBI
OCHOBHBIC
3aKOHOMEPHOCTH
OHEPIreTUYCCKUX
MPOLIECCOB

B

KHUBBIX CHCTEMAX, -

MEXaHU3MBI
BO3JICHCTBUS
(busnvecKux
XUMHYECKIX
(dhakTopoB

Ha

KUBBIC CHCTCMBI C

y4eToM
OropU3NIECKIX
ACIIEKTOB.
JIOIyCKaeT

HErpyObICOIINOKUB

aHaIM3e
Ppe3yIbTaToB
11a00paTOPHBIX
9KCIIEPUMEHTOB

opU3NYECKUX |
XUMHUYCCKUX
OCHOB CTpOCHHS,
(DYyHKIMOHHUPOBAH
sl KJIETOYHBIX
CTPYKTYD,
KJIETOK, OpraHOB,
CHCTEM,
OpPTaHHU3MOB,
IKOCHCTEM; -
3aKOHOMEPHOCTE
i MPOTEKaHUs
TEPMOIMHAMUYEC
KHX TIPOIIECCOB B
ouocucreMax; -
CTpOEHHE u
(hyHKIMOHUPOBAH
ue
MaKpOMOJIEKYT,
MaKpOMOJIEKYJISP
HBIX KOMIUIEKCOB
(6enxos,
HYKJICMHOBBIX
KHCIOT); -
(uzuko-
XUMHYCCKUC
MEXaHU3MBI
MPOTEKaHUS
MEMOpaHHBIX
MIPOLIECCOB "
IIPUHIUIIBI
perymsiun u
CaMOpETYIALIN
KUBBIX CHCTCM, -
MPUHIUIIBI "
OCHOBHBIE
3aKOHOMEPHOCTH
SHEPreTHIECKUX
MPOLIECCOB B
JKHBBIX
CHCTEMaX; -
MEXaHU3MBbI
BO3IEUCTBHUSA
¢duznyecknx  u
XUMHYECKUX
(haxTopoB Ha
JKHUBBIC CHCTCEMBI
c y4eToM
Onodu3nIecKux
ACTIEKTOB.
ITonumaer u
aHATH3NPYET
pe3yabTaTsl
71a00paTOPHBIX
IKCIIEPUMEHTOB

METOABI U
HOJIOXKEHUSIOPHU3UY
€CKHX u
XAMHYECKUX
OCHOB  CTpOCHHUS,
(YHKIHOHUPOBAHU
A KJICTOYHBIX
CTPYKTYp, KIIETOK,
OpraHOB, CHCTEM,
OPTraHU3MOB,
9KOCHUCTEM; -
3aKOHOMEPHOCTEN
MIPOTEKaHUs
TEPMOTMHAMHYECK
UX TIPOLECCOB B
OHocucTeMax; -
CTpPOCHHUE u
(YHKIIMOHUPOBaHH
€ MaKpOMOJIEKYJ,
MaKpOMOJIEKYJISIPH
BIX  KOMIUIEKCOB
(6enkos,
HYKJICMHOBBIX
KHCIIOT); - (PU3HUKO-
XHMHYECKHUE
MEXAaHU3MBbI
NPOTEKAHUS
MeMOpaHHBIX
MIPOLIECCOB u
TPUHIHITBI
peryjnnun u
CaMOpeTyISIIAN
KUBBIX CHCTEM; -
TMPUHIIATIBI n
OCHOBHBIE
3aKOHOMEPHOCTH
SHEPreTH4ecKuX
TIPOIIECCOB B
JKUBBIX CHCTCMAX,
- MEXaHU3MBI
BO3JIEHCTBHSA
¢busnueckux u
XAMHYECKUX
(axTopoB Ha
JKHMBBIE CHCTEMBI C
y4eToM
OHOpU3NICCKUX
ACIICKTOB.
ITonnmaer u
aHaJIM3UPYET
Pe3yIbTaThI
mabopaTOPHBIX
9KCTIEPUMEHTOB
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Tpetuii 3Tamn Bnaners: He Bnaneer Ha YBepeHHo Bnaneer u

(YpoBeHb) TEPMHUHOJIOTHE | TEPMUHOJIOTHEH | Y/IOBJIETBOPUTENbH | BllajieeTr JIEMOHCTPHUpYET
nu 1 OCHOBHBIMH OM YPOBHE, HaBBIKAMHU CaMOCTOATEIILHOE
OCHOBHBIMHU MOHATHSMH B JIOITyCKast MPaKTHIECKOTO MIPUMEHEHHE
TIOHSITUSIMH B obsacti OTZAENbHBIC MPUMEHEHHUS HaBBIKOB
obnactu Oonodusnku ;u1s | HerpyOble OMMOKM, | TEPMHHOB M MIPAKTUYIECKOrO
ouoduzuku 00BsICHEHUSI BJIaJIceT HaBBIKAMU | OCHOBHBIX NPUMEHEHUS
Ut (bu3NYECKHUX 1 MIPaKTHYECKOrO TIOHSATHH TEpPMHHOB U
OOBACHCHHSA XAUMHAYECKIX MIPUMEHEHHUS O6rou3nKN I OCHOBHBIX
(GU3MYECKUX U | OCHOB TEPMHHOB U 0OBSICHEHHS TIOHSTHI
XMMHYECKUX CTpOEHUS, OCHOBHBIX IOHATHH | (DPU3UUECKUX U 6rnodnznkm s
OCHOB ¢yHKIIMOHUpPOBa | OMOPHU3UKH IS XUMHYECKUX OOBSACHCHHS
CTpOCHHS, HUSI KJICTOYHBIX | OOBSCHEHUS OCHOB CTPOEHHS, | (HU3NYECKUX U
(YHKIIMOHUPOB | CTPYKTYp, ¢bu3HYeCKUX 1 (DYHKIIMOHMPOBAaH | XMMHUYECKHUX OCHOB
aHus KJIETOK, XMMHYECKHX OCHOB | WS KIIETOYHBIX CTpOCHHS,
KJIETOYHBIX OpraHoB, CTpOCHUS, CTPYKTYD, KJIETOK, | ()yHKIMOHHPOBAHU
CTPYKTYD, CHCTEM, (YHKIMOHUPOBAaHU | OPraHOB, CUCTEM, | s KJIETOYHBIX
KJIETOK, OpraHu3MOB, 51 KJIIETOUHBIX OpraHHU3MOB, CTPYKTYp, KIIETOK,
OpraHoB, 9KOCHUCTEM; - CTPYKTYD, KJIETOK, 9KOCHCTEM; - OpraHoOB, CHCTEM,
CHCTEM, 3aKOHOMEPHOCT | OpPTaHOB, CHCTEM, 3aKOHOMEPHOCTH | OpPraHW3MOB,
OpraHHU3MOB, U TIPOTEKaHUS OpraHu3MOB, NPOTEKaHUs 9KOCHCTEM; -
9KOCHCTEM; - TEPMOIMHAMHYE | SKOCHCTEM; - TEpPMOIMHAMHUYEC | 3aKOHOMEPHOCTH
3aKOHOMEPHOCT | CKHX IPOIIECCOB | 3aKOHOMEPHOCTH KUX TPOLIECCOB B | MPOTEKAHMs
Y IPOTEKaHUS B OmocucremMax; | MpOTEKaHUs Oouocucremax; - TEPMOIMHAMHYECK
TEpPMOIMHAMHY | - CTPOCHHE U TEPMOANHAMHUUYECKH | CTPOCHHUE U HX TPOLECCOB B
€CKHX (YHKIIMOHUPOBA | X TPOLIECCOB B (yHKIIMOHMpPOBaH | OMOCHCTEMax; -
MIPOIIECCOB B HUE 6uocucremax; - ue CTPOCHHE H
OrnocnucTemax; - | MaKpOMOJIEKYJ, | CTPOCHHE U MaKpOMOJIEKYT, (YHKIIMOHUPOBAHH
CTpOCHHE H MaKpoOMOJIEKyJ I | (DYHKIMOHMPOBAHH | MakpOMOJIEKYJSIp | € MakpOMOJIEKYII,
(YHKIIMOHUPOB | PHBIX € MaKpoMOJIeKYI, HBIX KOMIUIEKCOB | MaKpOMOJIEKYJSIpH
aHue KOMILIIEKCOB MaKpOMOJEKYJIsIpH | (6erKoB, BIX KOMIUIEKCOB
MaKpoMoJIeKys, | (OeKoB, BIX KOMILJIEKCOB HYKJIEHHOBBIX (Gernko,
MaKpOMOJEKYN | HyKICHHOBBIX (GenkoB, KHCJIOT); - HYKJIEHHOBBIX
SIPHBIX KHCIIOT); - HYKJIEMHOBBIX (huzuko- KHCJIOT); - (pr3uKo-
KOMIIJIEKCOB ¢bu3HKo- KHCJIOT); - QU3UKO- | XHMHUYECKHE XMMHYECKHE
(6enkoB, XMMHYECKHE XMMHYECKHE MEXaHU3MBI MEXaHU3MBbI
HYKJICHHOBBIX | MEXaHH3MBI MEXaHU3MBbI NpOTEKaHUs MIPOTEKaHUs
KHCJIOT); - MIPOTEKaHUs MIPOTEKaHUs MeMOpaHHBIX MeMOpaHHBIX
¢busuKo- MeMOpaHHBIX MeMOpaHHBIX MIPOIIECCOB U MPOIIECCOB U
XHMHUYECKHE MIPOLIECCOB H MIPOLIECCOB H TPUHIUIIBI TIPUHIATIBI
MEXaHU3MBbI HPUHLUIIBI HIPUHLUIIBI PETYISIINU U peryJsinuy U
MIPOTEKAHUS peryisiuu 1 peryisiuu u caMoperyJsIin caMoperyJIsIIH
MeMOpaHHBIX CaMOpETYJIALMHA | CaMOPETyJIALNH JKUBBIX CUCTEM; - | JKUBBIX CHCTEM; -
TIPOIIECCOB | KHBBIX CHCTEM; | )KHMBBIX CHCTEM; - MPUHIUIIBL 1 MIPUHINTIBL A
TIPUHINTIBI - IPUHLIUIBI 1 NIPUHLIUIIBL 1 OCHOBHBIE OCHOBHBIE
peryisinun u OCHOBHBIE OCHOBHBIE 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH
CaMOpEeTyJSIli | 3aKOHOMEPHOCT | 3aKOHOMEPHOCTH SHEPreTUUECKUX SHEPreTH4eCcKuX
1 SKUBBIX u SHEPreTUIECKUX MPOLIECCOB B TIPOLIECCOB B
CHCTEM; - 9HEPreTUYECKUX | MPOLIECCOB B KUBBIX CHCTEMaX; | JKHBBIX CHCTEMaX; -
MIPUHIUTIBL 1 MPOLIECCOB B KHBBIX CUCTEMaX; - | - MEXaHU3MBbI MEXaHU3MBbI
OCHOBHBIE JKHBBIX MEXaHU3MBbI BO3JCHCTBHSA BO3JICHCTBHA
3aKOHOMEPHOCT | CHCTEMaX; - BO3JICHCTBHA (u3HUECKUX U ($u3HIECKUX 1
u MEXaHU3MBbI ¢bu3HYeCKUX 1 XUMHYECKUX XUMHUYECKUX
SHEPreTUYECKH | BO3JCHCTBHUS XUMHYECKUX (haxTOpOB Ha (axTopoB Ha
X MIPOLIECCOB B | (DM3HUYECKHX U (axTopoB Ha JKHBBIE CHCTEMBI JKHMBBIE CHCTEMBI
JKHMBBIX XMMHYECKUX KHMBBIE CHCTEMBI Braners Bnaners meronamu
cucTeMax; - (axTopoB Ha Brnanets MeTonamu | MeTogaMu HCCIIEJOBaHUMH
MEXaHU3MBbI KHBbIE CHCTEMBI | MCCJICIOBAHUI UCCIIEI0OBaHUMA OMOJIOTUYECKUX
BO3JICHCTBHA He Bnaneer OMOMOTHYECKUX OGnonornyeckux MOJIEKYJL.
(U3MYECKUX U | METOaMHU MOJIEKYT, HO MOJIEKYJI, HO Brnaneer HaBbIKamMu
XUMHUYECKHX nCCIe0BaHUH JIOIyCKaeT JIOIYCKaeT paboTsl ¢
(axTopoB Ha OMosornyecknx | HerpyOble omMOKH | HerpyOble COBPEMEHHOU
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KHBBIE MOJIEKYIT Bnaneer HaBbIKaMK | OLIMOKH anmnaparypoi
CHUCTEMBI He Brnaneer paboTsI ¢ Bnaneer
Bnanets HaBBIKaMHA COBPEMEHHOU HaBBIKAMHU Brnaneer
MeTOIaMHU paboTsI ¢ ammaparypoi, Ho paboTrI ¢ OTAETHHBIMH
HCCIIEIOBaHUH | COBPEMEHHOH JIOIyCKaeT COBpPEMEHHOU ¢dusmKo-
OMOJIOTHYECKH | ammaparypou HerpyOble omMOKy | ammapaTypoi, XUMHYECKUX
X MOJIEKYJ He BJIaJI€ET Bnaneer METOJIOB u
Bnanets ¢dusnKo- Bnaneer OT/ICJIEHBIMH UCIIONb30BaTh  HMX
HaBBIKaMHU XMMHYECKIMHU OTAENBHBIMU (usnko- JUISL pEILICHUS 3a1a4
pa6OTI>I C METOJaMHU U HE (bI/I?)I/IKO- XUMHNUYECCKUX 3KOJIOTNYECKOIro
COBPEMEHHON MOXET XMMHYECKUX METOJIOB U | MOHUTOPUHTA,
anmaparypoit UCTIONB30BaTh METOJI0B 1 | UCHONB30BaTh WX | PaJHOOMOIIOTHH,
Brnanets: WX JJISI peLIeHHs] | UCIIONb30BaTh WX | JJIS peleHus | MEAULMHCKOMH,
HIAPOKUM 3amaq JUISL peIleHus 3a1a4 | 3amaq BETEpUHApHOM
CIIEKTPOM HKOJIOTHYECKOTO | HKOJIOTHYECKOro 9KOJIOTHYECKOTr0 6uoduzukmy,
¢dusnKo- MOHHUTOPHHTA, MOHHUTOPHHTA, MOHHUTOPHHTA, OMOTEXHOJIOTHH
XUMHUYECKUX paaroOHONIOTHH | PaTMOOMONIOTHH, PagroONOIIOTHH,
METOJIOB U , MEIUIIMHCKOM, | MEIUIIMHCKOM, MEIUIIMHCKOM,
HCIIONIb30BaTh BETEpUHApPHOI BETEpUHAPHOI BETEPUHAPHOU
WX JUIS Omopu3NKH, Oomopu3NKH, Ooropu3NKHy,
peleHus 3a1a4 | OMOTEXHOJIOTHH | OMOTEXHOJIOTHH OGHOTEeXHOJIOTHH
9KOJIOTHYECKOT
0
MOHHUTOPHHTA,
paaroOHnoIoTH
u,
MEIAITUTHCKOM,
BETEPUHAPHOU
ouopu3uKH,
OMOTEXHOIIOTH
u
Kon u dhopmymupoBka kommneTeHIUU OIMK-6 - criocOOHOCTH IPUMEHATH COBPEMEHHBIE
IKCIEPUMEHTAILHBIC METO/IBI PA00THI ¢ OMOJIOTMYECKUMU 00OBEKTaMH B TOJICBBIX U JIAOOPATOPHBIX
YCIIOBUSIX, HABBIKH Pa0OTHI C COBPEMEHHOH arnmaparypoin
Otan [Tnannpyemsie Kpurepun onieHHBaHMS pe3y/IbTaTOB O0YUCHHUS
(YpoBeHb) Ppe3yJIbTaThI
OCBOEHUS o0yueHus
KOMIIETEHITIH (moxazatemnu 2 («He 3 5
JIOCTHKEHUS yrnosierBoputen | («YmoeuerBoputensH | 4 («Xopomioy) («OtmaHOY)
3aJJaHHOT'O YPOBHS BHO») o»)
OCBOCHUS
KOMITETCHITUH )
IlepBslii 5Tan 3Hate: ocHOBHbIE | He 3HaeT | Jlemonctpupyer B | [JemoHcTtpupy | JdemoHcTpup
(YpoBeHb) ¢dusmKo- OCHOBHBIE LEeJIOM  BEpHOE, C | €T yBEepeHHOE | yeT
XHMHYECKHE ¢busmKo- HEKOTOPbIM 3HaHHE YBEpEHHOE
METOAbI XUMHNUYCCKUEC KOJIMYECTBOM OCHOBHBIX 3HAHUC
UCCIIEIOBAHMS METOZbI HETOYHOCTEH U | TOJIO)KEHUM3H | OCHOBHBIX
OMOJIOTHUUECKUX HCCIIEIOBAHUSA OIINOOK, aHue TIOJIOKEHUI3
CHCTEM; OMOJIOTNYECKNX | 3HAHUEOCHOBHBIX OCHOBHBIX HaHUe
- NPUHIOUIBL | CHCTEM; (PUBUKO-XMMHUYECKUX | (HU3HKO- OCHOBHBIX
paboTsI Ha | - MIPUHIMIBI | METOJNIOB XUMHYECKUX ¢usmnKo-
11a00paTOpHBIX paboTsl Ha | HWCCIeIOBaHUS METOJIOB XUMHYECKUX
npudopax 112a00paTOPHBIX Ouonornyeckux UCCJIEZIOBaHUS | METOJIOB
mpubopax CHCTEM; OuoIOTHYECK | HCCIIEAOBaHU
- IPUHIMIIOB PabOTHI | UX CHCTEM; s
Ha ma00paTOpHBIX | - TIPUHIHIOB | OHMOJIOTHYECK
mprdopax paboTs Ha | WX CHCTEM;
7Ta00paTopHBl | - TIPHHIUIIOB
X npubopax pabotel  Ha
J1a00paTOpHBI
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X Tprubopax

Bropoii atan 1. YMerTs: 2. He 3. Ha YBepeHHO ITorumaer wu
(ypoBeHb) paboTaTb W 3HATH | yMeeT YAOBJIETBOPUTEIIBHOM | HCIOJb3YET, yMeer
MPUHOUT  paboTHI | MONB30BATHCS YpOBHE  OHEpPHPYeT | HO IOIyCKaeT | MPUMEHATh Ha
OCHOBHBIX OCHOBHBIMH OCHOBHBIMHU OMMOKK TPH | MPAKTHKE JUIA
pudopoB, npudopamu, TMIOJIO>KEHUSIMH; MIPaKTHYECKOM | CaMOCTOSITENb
WCIIONB3YeMbIX B | HCIIOJB3YEMBIM | JIOIyCKAaeT HerpyOble | MpUMEHEHHH HOTO
HpaKTHKE u B 1paktuke | ommOku. [loHumaer | mpuOOpoB, pereHus
OMOJIOTUYECKOro OMOJIOTMYECKOr | M yMeeT IpPUMEHSTh | MCIONIL3yeMbl | HCCIIe0BaTeN
9KCIIEPUMEHTA 0 IKCIIEPUMEHTA | Ha MPAKTHKE HAaBBIKM | MM B IIPAKTUKE | bCKUX  3a/ad
(criektpodorometp | (crekTpodoToM | pabOThI ¢ | buomoruyecko | mpuOOPHI,
, eTp, npudopamm, ro HCIIONIB3YEMBI
(OTOPNEKTPOKOPH | (POTORIEKTPOKO | MCHONB3YEMBIMH B | OKCIIEPUMEHTa | MH B
MeTp, pHwmerp, | pumerp, MpaKTHKE (ctiexkTpooTO | MpaKTHKE
MHKpoMeTp | 1p.); | pHwmerp, 6HONIOrNIeCcKoro MeTp, Guonornieck
- OIPEAENATh | MUKPOMETP ¥ | JKCIIEPUMEHTa (hoTOdNEKTPOK | Oro
COCTaB BEIIECTB U | Ap.); - | (cexrpodoromerp, OpHUMeTp, SKCIHEPUMEHT
pacTBOpOB c | ompenensTh ¢oroanexrpokopume | pHmertp, a
UCIIONIb30BaHUEM cOCTaB BEIECTB | TP, pHw™metp, | Mukpomerp u | (cnekrpodoTto
¢uzmko- U PacTBOPOB C | MHKpPOMETp H Ap.); - | Ap.); - | metp,
XMMHYECKUX UCIIONB30BAaHNE | ONPEAETATh COCTaB | ONPENCNAThH (hOTORNEKTPOK
METOJIOB; M (U3MKO- | BELIECTB M PaCTBOPOB | COCTaB OpHMETP,
XUMHYECKUX C  WCIOJNB30BaHHEM | BEUIECTB u | pHwmerp,
YMers paboTath C | METOJNOB; (PU3UKO-XMMHUYECKHX | pacTBOPOB  C | MHUKPOMETp M
OHMOJIOTUYECKUMU METO/IOB; WCIIONB30BaHU | Jp.); -
o0BeKTaMHU B | He yMeer eM  (U3HKO- | ompeneisaTh
TOJIEBBIX paborartb c | ¥YmMeer paboTath C | XUMHYECKHX COCTaB
Ta00paTOPHBIX OMOJIOTNYECKUM | OHMOJIOTHYECKUMHA METOJIOB; BEIIECTB W
YCIIOBHAX n o0BeKTaMH B | 0OBEKTaMHU B | Ymeer pacTBopoB €
TIOJIEBBIX U | TIONEBBIX paborats ¢ | ucnone3oBaH
1a00paTopHBIX | J1abOpaTOPHBIX Ononorndecku | neM (HU3UKO-
YCIIOBHSIX YCIIOBUSIX, JIOMYCKAeT | MU OOBEKTaMH | XMMHUYECKHX
HerpyOble OIMOKN B TIOJIEBBIX W | METOJOB;
naboparopusl | DpPexTHBHO
X YCJIOBHSIX pabotaer ¢
Omoornieck
MU
00bEeKTaMH B
MOJIEBBIX |
11a00paTOpHBI
X YCIIOBUSIX
Tpetuii atan Bnagers: He Bnaneer Ha YBepeHHO YBepeHHO
(YpoBeHb) HaBbIKaMU pabOThl | HaBBIKAMHU YIOBJICTBOPUTEIHEHOM | BIIaJIEET BJIajieeT U
C COBPEMEHHON paboTsl ¢ YpOBHE, JIOITyCKast HaBBIKaMHA MOXeET
anmaparypoi COBpPEMEHHOM OT/eNbHbIE HEerpyOble | mpakTudeckor | 3¢QexkTHBHO
Bnaners: anmnaparypou OIIUOKH, BIIaJICET O IPUMEHEHUS | MOJIb30BATHCA
LIAPOKUM He BIaficeT | HaBBIKAMU COBPEMCHHOH | HaBBIKAMH
CIEKTPOM (H3HUKO- | IIHPOKUM MPaKTHYECKOr 0 anmnaparypbl paboTsI ¢
XUMHYECKHX CIEKTPOM MIPUMEHEHHS BIaJZIeeT COBPEMEHHOU
METOJ0B u | ¢usnko- 3HAHMUHPAOOTHI C LIHPOKUM anmaparypoi
HCIIONIb30BaTh  UX | XUMHUYECKHX COBpPEMEHHOM CIIEKTPOM
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Ut peLieHus | METOJIOB W | ammaparypou ¢busmko-
3amay HCIIOJIb30BaTh BIagceT  IIUPOKAM | XUMHYECKHX
JKOJIOTHYECKOrO ux JUis | ClieKTpoM  (pu3HKO- | METOJ0B u
MOHHUTOPHHTA, pelieHusT 3a1ad | XMMHUYECKUX HCIIOIT30BaTh
paaroOnoNIOTHH, 9KOJIOTUIECKOTO | METOJIOB U | ux JUTS
MEIUITTHCKOM, MOHHTOPHHTA, WCTIONB30BaTh UX JJIS | PEIICHUS
BETCPUHAPHOMN PanuoOUONIOTHH | PEIICHHS 3amad | 3ama4
ouopu3uKH, , MEJIUIMHCKOMW, | 3KOJIOTHYECKOTO 3KOJIOTHYECKO
OUOTEXHOJIOTHH BETepUHAPHOI MOHHUTOPHHTA, ro
onoduzukwy, PaaroOHOTIOTHH, MOHHMTOPUHTA,
OMOTEXHOJIOTHU | MEIUIIUHCKOM, panuobuoaoru
BETEPUHAPHOU U,
onou3uKwy, MEIUITMHCKOM,
OMOTEXHOIOTHH, BETCpUHAPHOMN
JIOMTyCKaeT Herpyobie | OHOGU3UKH,
OIIUOKH OMOTEXHOJIOTH
u

Kputepusimu orneHUBaHUS SIBISIOTCS Oallibl, KOTOPHIE BBICTABISIIOTCS MperojaBaTeNieM 3a
BHJIBI JICSATENBHOCTH (OIEHOYHBIE CpPENCTBA) MO WTOraM U3y4YeHHs Momaylied (pas3aenoB
JTUCIUILTAHBI), IEPEUUCICHHBIX B PEUTHUHT-IIJIaHE TUCHUIUTHHEI (0151 9K3aMeHAd: TeKYIIHid KOHTPOJIb
— MakcuMyM 40 O6aioB; pyOeKHBIH KOHTPOJIh — MakcuMyM 30 0ajioB, OOUIPHUTEIbHBIE OBl —
MakcumyM 10;
IIIxane1 oIleHUBAaHUS:
(012 sK3aMeEHa:
oT 45 110 59 6aIOB — «yJIOBJIIETBOPUTEIHHOY;
ot 60 110 79 6aI0B — «XOPOLION;
oT 80 0aI0B — «OTIHMYHO.
4.2. TunoBbie KOHTPOJIbHBbIE 32/IaHUSI UJIM HHbIE MATEePHAJIbI, HeO0OXOAUMBbIE /IJISl OLEHKH
3HAHM, yMEeHUIi, HABBIKOB M ONbITA IeATEIbHOCTH, XaPAKTEPU3YIOIIUX ITAMbI
(opMmupoBaHusi KOMIIETEHIIUI B NpoLecce OCBOCHUSI 00Pa30BaTeIbHON IPOrpaMMBbI.
MeTtoauyeckue MaTepUaJibl, ONpeae/siionue Npoueaypbl OeHUBAHUS 3HAHUH, YMEHHUIA,
HABBIKOB U ONbITA AeATeJIbHOCTH, XapAKTEPU3YHIIHX ITanbl (POPMUPOBAHUS

KOMIIeTeHI M il
Drarnsl PesynbraTel 00yueHns Komrmerenmms OrneHOUHBIE CpPEeNCTBA
OCBOCH
us
1- 1. 3HaTh: collep)KaHuE MPOIIECCOB OK- 7 - cniocobHOoCTh | UHIUBUAYATBHBIH,
i CaMOOPTraHU3aIUH U CAaMOOOPa30BaHMUS, HX K CaMOOPT-aHU3aI1H IPYIIOBO# ompoc;
0COOCHHOCTEH M TEXHOJIOTUI Pean3aiuy Ist M CaMOOOpa30BaHUIO | MHUCBMEHHBIC  OTBETHI  Ha
ot OCBOEHHS MH(POPMAIIMHU B 00JIaCTH OHO(PH3UKA BOIIPOCHI;  YCTHBIA  OIIpPOC
an (BomIpOCHI IS
CaMOKOHTPOJIA);
3HauH CUTYallUOHHBIE  3afaud U
us TECTBI; IUCKYCCHUS
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1. 3Hark: TEOPETUIECKUE ocHoBsl, | OITK-5 - WnanBuayansHbIN,
COBPEMCHHBIC  MPOOJIEMbI W JOCTHIXKCHHUS | CIIOCOOHOCTH IPYIIIOBO# ONpPOC;
OMOpU3NKY; TIPUMEHSTh 3HAHUE TECTHPOBAHNUE; INCEMCHHEIC

- TEPMHHBI W OIIPENENICHUS, WCIOIb3yeMble B | MPHUHIIUIIOB OTBETHI Ha BOTIPOCHI; YCTHBIH
6nodusuxe; KJIETOUHOU orpoc (BOIPOCHI ISt

- (QU3MYECKUEe W XUMHUYCCKHE OCHOBBI CTPOCHUS, | OpTaHU3aIlUN CaMOKOHTPOJIA);
(YHKIIMOHUPOBAHUS KJICTOUHBIX CTPYKTYD, KJICTOK, | OMOJOTHYECKUX nabopaTopHble paboThI;
OpraHoB, CUCTEM, OPTaHU3MOB, SKOCHCTEM; 00BEKTOB, KOHTPOJIbHBIC PaOOTHI;

- 3aKOHOMEPHOCTH MpoTekanus | OMOPU3NIECKUX H cobecenoBanue; 3a/1a4a;
TEPMOIMHAMUYECCKHX MPOIECCOB B OMOCHCTEMAX; OMOXUMHUYECKUX IpOBEpKa paboueit

- CTpOCHHE u (YHKIMOHHUPOBaHHUE | OCHOB, MEMOpaHHBIX TeTpau
MaKpOMOJIEKYJI, MaKpOMOJICKYIAPHBIX KOMIIEKCOB | MPOIIECCOB H
(OenkoB, HYKJIEHHOBBIX KHCIIOT); MOJIEKYJIPHBIX

- (U3UKO-XUMHYCCKUE MEXAHH3MBI TPOTEKAHUS | MEXaHH3MOB
MEMOpaHHBIX MPOIECCOB U MPHHIUIBI PETYJSIIUAN | KU3HESACSITCIPHOCTH
U CaMOPETYJISIIMH KUBBIX CHCTEM;
- TpPUHIWIBI W OCHOBHBIE 3aKOHOMEPHOCTHU
SHEPIreTHYCCKUX IMPOIECCOB B YKHMBBIX CHCTEMaX; -
MEXaHW3MBl ~ BO3ICHCTBUS  (HU3MUECKUX U
XAMHAYECKIX (PaKTOPOB HA )KUBBIC CHCTEMBI
2. 3HaTb MIPUHLHUIIBI Oropu3nIeCKUX " NnauBuayanbHbIH,
OMOXMMHYCCKUX OCHOB, MEMOpPaHHBIX IPOIIECCOB TpyIIOBOH OITpoc;
u MOJICKYJIIPHBIX MEXaHH3MOB TECTHPOBAHUE; IHUCHMEHHBIC
KU3HECITCIBHOCTH OTBETHI HA BOIPOCHI, YCTHBIH
ompoc (BompoCHI JUTS
CaMOKOHTPOJISL );
nmabopaTopHbIe paboTHr;
KOHTPOJIbHBIC paboTHr;
cobecenoBaHue; 3ajauya;
MPAKTUICCKOEC 3aJIaHHE;
CTaThsl; CUTYAIIMOHHBIC 33[aUH
U TECThI; AUCKyccus; paboyas
TeTpap;
1. 3Hate: ocHOBHBIE (hm3uKo-xuMUUeckne Metoasl | OITK-6 - WnauBuayanbHbIi,
UCCIIeJOBaHUs! OMOJIOTHYECKHX CHUCTEM; CIIOCOOHOCTH IPYIIIOBOH OIpOC;
- IPUHITUIIBI paOOTHI Ha JIAOOPATOPHBIX MPHOOpaX | IPUMEHSTH nabopaTopHbIC PaOOTHI;
COBpEMEHHbBIE cobeceioBaHe; 3a/1a4a;
IKCICPUMEHTAIBHBIC | MPAKTUYECKOE 3aJaHHE;
METOABI PabOoTHI C CTaThsl; CUTyaI[MOHHBIC 32,1291
OMOJIOTHIECKIMH ¥ TecThI; IPOBEPKA
OOBEKTAMH B paboucii TeTpaau
TTOJICBBIX U
J1a00paTOpHBIX
YCIIOBHSIX, HABBIKH
paboThI ¢
COBpPEMEHHOM
anmnaparypou

2-i
JTan

Ymenn

1. VYMerp: NPUMEHATH METOIBI M TEXHOJIOTHH
CaMOOpraHM3allii W €amMoo0pa3oBaHUS B
obyactu GMopHU3NKU

OK- 7 - cnoco6HOCTh
K CAaMOOpPTraHU3aIuu
U CaMO00pa30BaHHUIO

NnauBuayanbHbIH,

rpynInoBon OIIpoC;
IIMCbMCHHBIC OTBECTHI Ha
BONPOCHI;  YCTHBIA  OIpOC
(BompoCHI JUTST
CaMOKOHTPOJISL );
CHUTYallHOHHBIC  3aaudl |

TECTbI; KOHTPOJIBHBIE PaOOTHI
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1. Ymeth: 00BsCHATH Qusnueckue u xumudeckue | OITK-5 - WnanBuayansHbIN,
OCHOBBI CTpOCHHS, (YHKIIMOHUPOBAHUSI | CIIOCOOHOCTD IPYIITOBO# OITpoc;
KJIETOYHBIX CTPYKTYp, KJIETOK, OpPraHOB, CHCTEM, | MPUMEHSTH 3HaHUE TECTHPOBAHUE; ITHCbMCHHBIC
OpPTraHW3MOB, JKOCHCTEM; - 3aKOHOMEPHOCTH | NMPHHIUIIOB OTBETHl HAa BOMPOCHI; yCTHBIA
MIPOTEKaHUS! TEPMOIMHAMHYECKHX IIPOLECCOB B | KIETOYHOH orpoc (Bompocsl ULt
OnocucremMax; - CTpOoeHHE M (YHKIMOHMPOBAHME | OpraHM3alid CaMOKOHTPOJISN );
MaKpOMOJIEKYJI, MAaKPOMOJIEKYJISIPHBIX KOMILIEKCOB | OMOJIOTMYECKUX nabopaTopHbie paboThl;
(OenkoB, HYKJIEMHOBBIX KHCIOT); - (DU3UKO- | OOBEKTOB, KOHTPOJIBHBIE paboThl;
XMMHUYECKHE MEXaHU3MBbI MpoTeKaHus: | OMOU3NUECKUX U cobecenoBaHue; 3aja4a;
MEMOpaHHBIX TPOLECCOB M MPHHIMIBI PETYISIUNA | OMOXMMHUYECKHX IpOBEPKa paboueit
U CaMOPETYJIALMH KUBBIX CHCTEM; - MPUHINIBI U | OCHOB, MEMOPaHHBIX TeTpau
OCHOBHBIE ~ 3aKOHOMEDHOCTH  JHEPTETHYECKUX | MPOLECCOB U
MIPOLIECCOB B JKUBBIX CHCTEMaX; - MEXaHM3MBI | MOJIEKYJISIPHBIX
BO3JICHCTBUA ~ (DM3MYECKMX M XHUMHYECKHX | MEXaHHU3MOB
(akTopoB Ha JKMBBIE CHCTEMBI C Y4YETOM | JKU3HEICATEILHOCTU
0o U3NIECKUX acleKTOB.
2. Ymethb AHAJIU3UPOBAThH Ppe3yJIbTaThl WHauBuayanbHbIN 0Ipoc;
J1a00PaTOPHBIX HKCIIEPUMEHTOB nabopaTtopHbIe paboTHI,
pabouas TeTpab,
cobecenoBanue
1. YMerTh: monb30BaThCsi OCHOBHBIMU npubopamu, | OITK-6 - WnauBuyansHeli,
HCTONB3YEeMbIMH B TPAaKTHKE OHOJIOTHYECKOrO | CIIOCOOHOCTH TPYIIOBOI 0Ipoc;
IKCIIEPUMEHTA (cniekTpodoToMeTp, | IPUMEHSTH TECTUPOBAHUE;, ITUCbMEHHBIC
¢oTtosnexkTpokonopumMerp, pH-MeTp, MEKpOMETp U | COBPEMEHHBIE OTBETHl HAa BOMPOCHI; yCTHBIA
Ip.); - ONPEIETSATh COCTaB BEIIECTB M PACTBOPOB C | AKCIIEPUMEHTAIBHBIE | OIpOC (Bompocsr ULt
HCTIONIb30BAaHNEM (PU3UKO-XHUMHUECKHX METOJIOB; METO/I6I paboTHI € CaMOKOHTPOJISN );
2. Ymetb paborath c Ouomorn4eckuMu | OHOJIOTHYECKUMHU nmabopaTopHbIe paboTHr;
00BEKTaMH B MOJIEBBIX U 1a0OPATOPHBIX YCIOBHAX | OOBEKTaMH B KOHTPOJIbHBIE paboThl;
TOJIEBBIX U cobecenoBaHue; 3ajauya;
11abOPaTOPHBIX pOBEpKa paboueii
YCIIOBUSIX, HABBIKH TeTpau
paboTEI ¢
COBPEMEHHOI
anmnaparypou

3-i 1. Brnanmers: HaBeikamu camoopranm3ammu u | OK- 7 - cnocobHOCTE | HAMBUAYATBHBIN,

STaI camoo0pa3oBaHusi B y4eOHOM IIpollecce M MpH | K CAaMOOpPraHU3alnH IPYIIIOBOH OIPOC;
CaMOCTOSTENIBHOM TOArOTOBKE K JIa0OPaTOpPHBIM | M caMOOOpPa30BaHMIO | MHCHMEHHBIC OTBETHI Ha
3aHATUAM U KOHTPOIIIO 3HaHUHU 10 Onodu3nke BOIIPOCHI; YCTHBII Ompoc

Bran (BompocCk! s

C€Thb CaMOKOHTPOJIA);

HaBBbI CHUTYaI[OHHBIC 3a]1aul 1

KaMu TECTBI; IUCKYCCHS
1. Bnagers: Tepmunonoruedt u ocHoBHbiMH | OIIK-5 - NnauBuayanbHbIH,
MOHATUSIMH B obmactd  Ouou3MKM I | CIIOCOOHOCTH IpyHIoOBOH oTIpoc;
00bsICHEHHUsSI (PU3UUECKUX M XMMHYECKHX OCHOB | MPUMEHSTH 3HAHUE TECTUPOBAaHUE; ITUCbMEHHBIC
CTpOEHUS, (YHKIIMOHNPOBAHUS KJIETOYHBIX | NPUHIUIIOB OTBETHl HAa BOIPOCHI; yCTHBIA
CTPYKTYp, KIETOK, OPraHOB, CHCTEM, OPTaHU3MOB, | KIETOYHOMH orpoc (Bompocsl Uit
9KOCHCTEM; 3aKOHOMEPHOCTH  IIPOTEKaHWs | OpraHu3alun CaMOKOHTPOJISN);
TEPMOANHAMUYCCKHX POIECCOB B OMOCHCTEMAX; - | OMONIOTHYECKUX nabopaTopHbIe paboThI;
CTpoeHHe ¥ (YHKIMOHUPOBAHHE MAaKPOMOJIEKYJ, | OOBEKTOB, KOHTPOJIbHBIE paboThl;
MaKpOMONEKYJISPHBIX KOMILIEKCOB (6enkoB, | OGmopu3NYECKUX U cobecenoBaHue; 3ajaua;
HYKJICMHOBBIX KHCHOT); - Q)HSHKO-XI/IMI/IHGCKI/Ie OMOXUMHYECKUX IIpOBEpPKaA pa6oqef/'l
MEXaHU3MBbI [TPOTEKaHUsI MEMOpPaHHBIX ITPOLIECCOB | OCHOB, MEMOPaHHBIX TeTpam.

U MIPUHIOXIBI PETYISIINN U CaMOPETYIIALUH JKUBBIX | MPOLECCOB U

CHCTEM; - IPUHIUIIBI U OCHOBHBIC 3aKOHOMEPHOCTH | MOJIEKYJISIPHBIX

SHEPreTHYECKUX MPOIECCOB B KMUBBIX CUCTEMaX; - | MEXaHHU3MOB

MEXaHU3Mbl ~ BO3JACHUCTBHA  (PUBHYECKHUX W | KHU3HEACATEIHbHOCTH

XMMHUYECKHX (PaKTOPOB Ha KMBbIE CHCTEMBI

2. Bnanets METOJaMU HCCIIeI0BaHUMN JlaboparopHble paboThl;

OMOJIOTUYECKUX MOJIEKYIT KOHTPOJIbHBIE paboThl;
cobeceoBaHue; pabouas
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TeTpaab

1. Bnagets HaBBIKAMU paboTh ¢ | OIIK-6 -

COBPEMCHHOM amIaparypoi CIIOCOOHOCTD
MPUMEHSTH
COBpPEMCHHBIC

2. Bnaners: MMPOKMM CHEKTPOM (DU3UKO- | SKCIIEPUMEHTAJIbHEIE

XUMUYECKUX METONOB M HCIOJIb30BaTh MX I | METOMBI pabOTHI C
pCIICHHUS 3a/ad YKOJIOTHYECKOr0 MOHHTOPHHIA, | OMOIOrMYECKMMHM
PaanoOMOIOTHH, MEIUWIUWHCKONW, BETEPHHAPHON | OOBEKTaMH B
6nodn3nky, ONOTEXHOIOTHN TIOJIEBBIX U
nabopaTOpHBIX
YCIIOBUSIX, HABBIKH
paboTsl ¢
COBpPEMEHHOM
anmnaparypou

JlaboparopHbie paboTHI;
KOHTPOJIbHBIE paboTHI;

cobecenoBanue; IIPOBEPKaA
paboueii TeTpaau

PN AW

0.

KOHmpOJleble 80npocCoul K mecmy no meme «buonozuueckan mepmodunamuka»

BI/IO(bI/BI/IKa - Hayka o (I)I/IBI/I‘-ICCKI/IX nmponeccax B OMOJIOTHYECKUX CHUCTEMaX. HpCI[MCT n 3aJa4u

ouo¢usuxu. Mcropus pasButus 6Mopu3uKH.
TepMonuHAMUYECKUE CUCTEMBI, UX KJIacCH(UKaLus.
PaBHOBecHOE COCTOSIHHE TEPMOIMHAMUYECKON CUCTEMBI.
ITapameTpsl TEPMOANHAMUYECKUX CUCTEM.

3aKOHBI TEPMOJANHAMHUKH.

OHTanenus, 3akoH ['ecca.

TepmoauHaMuyeckasi BEpOSITHOCTbD.

I/I306apH0 - I/I3OTCpMI/I"ICCKI/Iﬁ " U30XOpPHO - H3OTCpMH‘ICCKHﬁ IIOTCHIHAJIbI.

buomornueckue cucTeMEI ¢ MMO3UIUH TCPMOJHAMUKH.

10.9HTpONNUSA OTKPHITON TEPMOAMHAMUYECKOU CUCTEMBI.
11.CranmonapHoe coctostHue, Teopema [Ipuroxkuna.
12. TepmoauHaMu4eCcKre MOTOKU, 0OOOIICHHBIE CUITBI U KOI(DUIIUEHTHI.

1.

IIpumeps! TeCTOBBIX 3aJaHHIA:

K 3xcTeHCcMBHBIM TCPMOAMHAMHUYCCKUM IMapaMeTpaM OTHOCATCH:

1. naBneHue 2. remriepatypa 3. 00beM 4. MOJIsIpHAs KOHIICHTPAIIHsI BEIIECTBA
5. HET NPaBUJIILHOTO OTBETA

2. OTKpPBITOI TEPMOTUHAMHUYECKOI CUCTEMOM SABJIAETCS

1. 3amasiHHAs amIy’a ¢ )KUIKOCThHIO
2. atoM KHCJIO0poJa

3. MOJIEKYJa BOJIbI

4. monexyna /JIHK B xuBoii kiieTke
5. HET MpaBUIILHOTO OTBETA
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3. BbiOepuTe TepMOAMHAMHUYECKYH) CHCTEMY, I/le 3HAYECHUE JHTPONNH OyIeT CHUAKATHCS,
T.edS< 0 :

3anasHHasA CTEKJISTHHAs aMITyJia
Kunamnmit yaiitauk

paboTarOIIHi IBUTATETh ABTOMOOWIIS
MOJIOZIOM PacTyLIUN OpraHu3M

Her npaBuibsHOTO OTBETa

A B

5.3akonbI TEPMOAUHAMHUKHU MOKHO HCIIOJIB30BATb AJIfl OIMMUCAHUSA JHEPIr€TUYECCKHUX IMTPOLECCOB,
MNPOTCKAKIIMNX B OTACJbHBIX MOJICKYJIaX

1. BoOmBI

2. Monekynbl 6enka ¢ M =10’
3. aMHHOKHCIIOTHI

4. XKUPHOU KUCIIOTHI

5. HEeT NpaBUJIBLHOIO OTBETA

KonTposabHbie Bonpockl Kk TecTy 10 TeMe «MouiekyasipHasi 0uogusuka.
Metoab! uccaer0BaHuii»

MaxkpomoJiekyia - OCHOBa OpraHU3aluy 1 (PyHKIIMOHUPOBAHUS OMOJIOTUYECKUX CTPYKTYD.
Konpopmanus MakpoMoIeKy.

DJIIeKTpOCTaTHYECKUE B3auMoiericTBus, Ban-/lep-BaaibCoBbI CHITBI.
Bonoponnas cBsi3b, ruipooOHbIe B3aMMOICHCTBHS.

CrpykTypa BOIBI.

[lepBu4Has CTPyKTypa OENKOBON MOJIEKYJIBI.

Briciime cTpyKTyphl OETKOBBIX MOJIEKYII.

IlepBuunas crpykrypa HK.

9. Beicume ctpykrypsl HK.

10.ITnaBnenue IHK, runepXpomMHbIii, THITIOXPOMHBIH 3()(HEKTHI.
11.BA3K0CTh pacTBOPOB MaKpOMOJIEKYJI, BACKO3UMETPUSI.

12. OnexTpodope3 MaKpOMOJIEKYJI, H30IIEKTPO(POKYCHPOBAHHE.
13.CenumMenTanys MaKpoMoJIeKyJl, HeHTpUYrupoBaHuUeE.

14.Tuddy3ust MakpoMOIeKy1.

15.PH-meTpus, pedpaxromerpus.

16.IToronienne cBeTa MaKpOMOJIEKYJIAMHU, ONITUYECKAs! TNIOTHOCTD.
17.AGcopburoHHas CIEKTPO(OTOMETPHSI.

18.MudpaxpacHas u ¢iryopecrieHTHas CEeKTPOPOTOMETPHSL.

PN RPN

IIpumeps! TeCTOBBIX 3aJaHH:
1. Hentpudyruposanue nposoaurcs npu 40000g. 1o 3Ha4uUT, YTO:

1. ckopocTh Bparierust poropa 40000 060poTOB B MUHYTY

2. HEHTPOOEKHOE YCKOPEHHE Bpallaromerocs poropa pasasgercs 40000 c/m?

3. IEHTPOOEKHOE YCKOPEHHE BPALIAIOIIErOCs pOTOpa MPEBHIIIAET YCKOPEHUE 36MHOTO MTPUTSHKEHUS
B 40000 pas3.

2. OynyT ocaxaatbcst MonieKybl ¢ M.M. 40000 [la

3. MoseKysbl OymyT ocaxkaarcsi co ckopcThio 40000m/c
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2. Heo0x01uMo nNpoBepUTH YUCTOTY (TOMOT€HHOCTH) 0eIkoBOro npenapara. Kakoit meroa Bbl
usdepere 1J1s1 3TOM Hean?

. abcopOLMOHHAs CTIEKTPOPOTOMETPHS

. MH(pakpacHas crieKTpodoToMeTpus

. K1 u JIOB - ciektpockomnust

. IMP, OI1P - ciektpockonus

. JUCK-3JIeKTpoope3 B MOIHAKPUIAMHUIHOM Telie
. BUCKO3UMETpUS

AN N AW N

3. PacTBop coequHeHHsA A uMeeT ONTHYECKYIO IIOTHOCTH [l = 0,45 . PacTBOp BTOpOro
coequHenus: b umeer [ = 0,22. 1 mu1 pactBopa A cmemauau ¢ 2 mJ pactsopa b. Onruyeckas
IUVIOTHOCTH MOJIy4eHHoi#l cMecu B oka3asiocs paBHoit [Ig= 0,30. Hmeercs: in
B3aumoneicrene Mexay A u b (pearupyror iu Bemecrsa A u b apyr ¢ apyrom)?

pearupyrot
HE pearupyroT

JTaHHbIE HEIOCTATOUHBI JIsl OTBETA

JUIs pearupoBaHusl HEOOXOMMO CMECh TOI0TPETh

bl

4. CniekTp B0O30yXK/IeHUsSI €CTh 3aBUCHMOCTh HHTEHCUBHOCTH (piryopecueHuu

1. OoT IJIMHEI BOJIHEI ITaJAOIIET0 CBETA

2. OT MHTEHCUBHOCTH MaJaloIIero cBeTa
3. OT IJIMHBI BOJIHBI UCITYCKAEMOIO CBETA
4.0T HUHTCHCUBHOCTHU HCHyCKaeMOFO CBETa
5. HET NpaBUIILHOIO OTBETA

5. Kakoe u3 nepe4nc/jieHHbIX CBOMCTB ATOMOB JICKMT B OCHOBE SIBJICHUS 3JICKTPOHHO-
NIAPpaAMAarHUTHOIO pe3oHaHca?

. aTOMHas Macca

. 3apAn sapa

. KOJINYECTBO HEUTPOHOB B s1/Ipe

. HE3aIOJIHEHHOCTh 3JIEKTPOHHBIX 000JI0UeK

. HAMM4yue Bo30YKICHHBIX AIEKTPOHOB HA CUHITIEHTHBIX YPOBHSIX
. HaTm4ue Bo30YyXKIEHHBIX AIEKTPOHOB Ha TPUILIETHBIX YPOBHAX

AN N AW N

Konmponwnoie éonpocovt k mecmy no meme «buogpusuxa knemxu. Memopanwi.

1. CoctaB u CTpyKTypa KIETOYHOI MEMOpPaHEHI.

2. KuakocTHO - MO3auvHAs MOJIETh CTPOSHUS dJIEMEHTAPHOU MeMOpaHHI.

3. TpaHCHOPT HEINEKTPOIUTOB Uepe3 MEMOPaHHbI.

4. TpaHcnopT MOHOB Yepe3 MEMOpaHbl, HOHHbBIE KaHAJIbI.

5. N3buparenpHas HOHHAS MPOHUIIAEMOCTh MEMOpaH.

6. MemOpaHHBIN TOTEHIMA.

7. TloTeHuunan nericTBUSA, MEXaHU3M II€peIadyn MOTEHIMAa JEHCTBUS.

8. MexaHn3M MeXKIETOYHBIX B3aUMOICHCTBH.

9. OYyHKIMOHUPOBAHUE CEHCOPHBIX CUCTEM.

10.CtpykTypa 1 QyHKIIHOHHUpPOBAHHE PELENTOPOB CBETOBBIX JIyuel (Ha mpUMepe Iiia3a
MJIEKOUTAIOLIUX ).

11 .CrpykTypa 1 (GyHKIIMOHHPOBAHUE PELIETITOPOB 3ByKa (Ha MpUMEpPE yXa MIEKOMHUTAIOIINX )
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12.Tpancdopmanus pazapaxureneid B pelenTopax, IepBUYHbIE U BTOPUYHbIE PEIETITOPHI.
13.Ilepenaua curHanoB OT IIa3MaTUYECKOW MEMOpaHbl BHYTPH KIIETKH.

14.Hemblimeunsie GOpMBI MOIBUKHOCTH KIIETOK.

15.CtpykTypa u GyHKIIMOHUPOBAHHE TIOTIEPEYHO - TIOJIOCATHIX MBIIIIII.

16.MonexynspHbIil MEXaHU3M COKpAIEHUsI MUO(DUOPUILITBL.

17.Mexanusm cunre3a AT® Ha MeMOpaHax MUTOXOHIPUIN

IIpumeps! TeCTOBBIX 3aJaHHA:
1. HonHble KaHAJBI HA IJIA3MAaTHYECKOH MeMOpaHe NpeacTaBJICHBbI:

1. monexynamu ATD

2. wmonekynamu JJHK

3. MOIIeKyJlaMH CaxapoB

4. MOJIEKyJaMH HHTETPaJTbHBIX OCITKOB
5. Her npaBunsHOrO 0oTBETA

2.3a omun nuka Na', K' - 3aBucumoii AT®-a3b1 Ha MeMOpaHe B KJIeTKY TPAHCIOPTHPYETCS

1.2 vona varpust 2. 3 moHa Hatpusi 3.2 voHa Kanus 4. 3 MOHA Kanus
5. HET MpaBUIILHOTO OTBETA

3.I'eHepanus IBU:KeHUS] 0AKTEPHAJIBLHBIX KJIETOK OCYIIECTBJIACTCS 32 CYET MCIO0JIb30BAHNS
JHEPIruHU:

ruziponansa Moaekyia AT

COJIHEYHOT'O CBETA

pacLICIUIEHUsT MOJIEKYJI IIOJIMCAaXapUui0B
rpaauenta pH Ha mazmaruyeckoir MemOpaHe
HET IIPaBUIILHOIO OTBETA

4. IloreHuuaJ geHCTBUS BO3HHUKAET:

M

Ha siiepHOM MeMOpaHe

Ha MeMOpaHe MUTOXOHAPUI
Ha MeMOpa He XJIOpPOILIaCTOB
Ha KJIETOYHOM MeMOpaHe
HET MPaBHIBHOTO OTBETA

A B

5. BTOpHYHBIMH NOCPEIHUKAMH NPHU Nepeaadye HHPOPMALUHM BHYTPb KJIETKH CJIYKAT
MOJIEKYJIbI

1. rmuuepona
2. rmutiepontpudocdara
3. aleTUIXONMMHA
4. 1-AMO
5.uHo3uronaugpocdara

KOHmpOJleble 60RPOCHL K mecmy no meme «@Domobuonozuueckue npouveccol».
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1. ®orobuonornyeckre mporeccel. MexaHu3Mbl MUTPALIUU YHEPTHH IEKTPOHHO-BO30YKIEHHOTO
COCTOSIHUS B (POTOOMOJIOTHYECKHX TTPOIIECCaXx.

2. 3akoH (pOoTOXMMHUU, IEPBUYHBIE (DOTOXUMUYECKUE PEAKITHH.

2. ®oTtoduznonornyeckrue MpoIeccChl.

3. ®OTOAECCTPYKTUBHBIE MPOIIECCHI.

4. JleransHoe nerictBue Y@ - qydeil Ha KIETKH.

5. doropeakTUBaLys.

6. doro3zamuTa.

7. CBeToBBbIEC U TEMHOBBIE CTaIuU (POTOCUHTE3A.

8. Mexauusmsl hoTodochopuanpoBaHus

IIpumeps! TeCTOBBIX 3aJaHMIA:

1. K ¢oroduosoruyecKum npomeccamMm MOKHO OTHECTH CJIeAyIol[He NMPolecCchl CHHTe3a
MOJIEKY.JIL:

1. THK B sape 3. AT® na memOpaHax MUTOXOHIPUI
2. AT® na membpanax xsoporuiactoB 4. 6e1KkoB Ha pudocoMax
5. HET NpaBUJIBHOTO OTBETA
2. @oTONECTPYKTUBHBIE MPOLECCHI B KJIETKEe MPOUCXOAAT NPHU AeCTBUHU CBETA ¢ IJIMHOMN
BOJIHBI

1. 650 - 800 um 3. 1000-10000 aMm
2.200 - 300 am 4. 450 - 600 am
5. Her npaBuiibHOTO OTBETA

3. B cBeToBOI cTaguyn (POTOCHHTE32 MPOUCXOAUT CHHTE3 MOJICKYJT

1. yrneBosioB 4. AJId
2. IUTMEHTOB 5. AT
3.yIIEKUCIoro raza

4. PacreHue nmoaBepraercsi 1eiiCTBHIO CBeTa ¢ JJIUHOM BOJHBI 200 HM. Bo3mMoxkHO Jiu B
nporekanue (oroPu3noJI0rH4ecKNX MNPoOUeccoB B ITOM pacTeHUH ?

Ja 2 . 1a, HO C HEOOJIBIIIMMHU CKOPOCTSIMU

Jla, €CIIM pacTEHUE cpasy Mocje 00ayueHus: IOMECTUTh B TEMHOE MECTO

Jla, €CJIM pacTeHHE Cpasy Mociie 00IyuyeHHs TOMECTUTh B TepmocTtaT npu t =30 °C
HET

[, I SRS

5. Kakoe u3 yrBepKaeHHii BEpHO
1. mpeaBapuTenbHOE 0OIYUEHHE KIETOK JUIMHHOBOJIIHOBBIM clieKTpoM Y®-nryueil mossiaer
YCTOMUYMBOCTH K JIECTBUIO KOPOTKOBOJHOBOTO Y D-CIIeKTpa
2. ¢oToperyisipHbIe MPOLIECCHl B OpraHu3Max MPOUCXOIAT MpH JeiicTBuu YP-cera
3. B iporecce GOTOCUHTE3a MPOUCXOAUT CUHTE3 MOJIEKYJ JINITUA0B
4. ®oTOAECTPYKTUBHBIE MPOLIECCH IPOUCXOIAT C yyacTueM PUTOXpoMa
5. HET NPaBUIILHOTO OTBETA
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N —

Ilepen npoBeacHNEM HTOTOBOI0 KOHTPOJISA IIPEIIOIAaBATENb BBIUYUCIIAET CPeAHee 3HAYeHH e
MPOLIEHTA MPAaBUIbHBIX OTBETOB HA BOMPOCHI TPEX pyOEKHBIX TECTOB, COOTBETCTBYIOIINUX MPOBEPKE
c(OPMHUPOBAHHOCTHU KaXKJJOW KOMIIETEHIIMH B X0JIe yUeOHOTO ceMecTpa.

Kpurepun ouenku (B 0as1ax) AJsi TeCTUPOBAHMS, IEPEBO MPOILEHTOB B 0aJLJIbI:

«5» - 90-100% BepHBIX OTBETOB
«4» - 70-89% BepHBIX OTBETOB
«3» - 50-69% BepHBIX OTBETOB
«2» - 0-49% BepHBIX OTBETOB

Onucanue 1a00paTOpPHBIX PpadoT ¢ KOHTPOJbLHBIMU BONIPOCAMH

1. ONPEJAEJEHUE KOHUEHTPAIIUX UOHOB BOJAOPOJA B
PACTBOPAX (PH-METPUS)
Koumponvnoe 3a0anue. ismeputs 3HaueHue pH pactBopa KUCIOTHI HIIN HMIETOYH HEU3BECTHOU
koHueHTpanun. [1o 3HaueHuto pH onpeaenuTs KOHIEHTPALIUIO TAHHOTO PacTBOPA.

KoHTposibHBIE BOTIPOCHI U 3a]a4u:

1. OnwuiuTe npouecc 00Opa3oBaHus IEKTPUUECKOT0 MOTEHIIMANA HA CTEKISTHHOM 3JIEKTPO/IE.

2. Kakumu mapameTpaMu pacTBOpa OIpeensieTcs BeIuurnHa "MeMOpaHHOTO MoTeHIrana" Ha
CTEKJITHHOM 3JIeKTpoe?

1. Kakyto ¢pyHKIUIO BBIOTHSET 3JIEKTPO]l cpaBHeHUs B pH-meTpe?

3. MoxHonu myTeM HU3MEpeHHs "MeMOpaHHOTO MOTEHIMa a" Ha CTEKIISTHHOM AJIEKTpoje( WIH
KaKOM-JIMOO MHOM) OIpPEACNUTh KOHIEHTPAIMIO JPYrHx HOHOB, Hampumep, K', Ca™, CI?
OObsicHUTE.

2. Kaxkue xunkoctu OyayT obmanats 3HaueHusiMu pH >14, pH< 0?
Uro o3Hayaet TepmuH "crangaptuzanus pH -merpa" ?
4. Kak Bnusier Temneparypa Ha BennuuHy pH pactBopoB?

4. Paccuuraiite 3Hauenue pH 0,001 M BogHOrO pacTBOpa COJISIHOM KHCIIOTbI

5. OOBSCHUTE HECOOTBETCTBUE MEXKIY TEOPETHUYECKH OXKHJAaeMbIM M H3MepeHHbIM Ha pH-
MeTpe 3Ha4eHUsAMH pH IMCTHIIIMPOBAHHOM BOJBI.

6. Paccuuraiite 3nauenne pH 0,01 M BogHOTO pacTBOpa ruIpOOKUCH HATPHUS.

(98]

2. ONPEJIEJIEHUE ITOKA3ATEJISI TPEJIOMJIEHUS ’KUJIKOCTEN
Koumponvnoe 3adanue. W3meputh nokazateib MPeIOMICHUS pacTBOpa ¢ HEU3BECTHOM
KOHLIEHTpALMEN U ONPEAETUTh 10 TpapuKy ero KOHIEeHTpanuo. KoHTposbHBIE BOIPOCHI U 33/1a4u:
1. Onummre npouecc NpeaoMIICHHsI CBETa HA TPaHUIIE pa3zeiia ABYX Cpell.
2. Kak MO>XHO OIpeenuTh OTHOCUTENbHBIN MOKa3aTelb MPEJIOMICHUS KUIKOCTH?
3. OnuimTe cXeMaTH4YHOE YCTPOUCTBO pedpakToMeTpa U MPUHIUII €ro paboThI.
B uewm 3akitouaercs SBJIEHHE MTOJHOTO OTPAXKEHUSI CBETOBOM BOJIHBI?
Omnpenennre, Npu KakoM YIIE MAaJeHUS JIyd, OTPAKEHHBIM OT TpaHMLBI paslena ABYX Cpen,
NEPIEHANKYIISIPEH PEJIOMICHHOMY JIy4y.
Kak mnoctpouTh KalnuOpOBOUHYIO KpPHUBYIO JUIs ONpPEAETICHUS KOHLIEHTPAIMM BEIIeCTBa 10
NI0KAa3aTeNo IPEJIOMIIEHUS pacTBopa?
OT Kakux @apaMeTpoB MOJIEKYJ B pacTBOPE 3aBUCHUT BEIMYMHA IIOKAa3aTels MPEIOMIICHUS
JKHUIKOCTH?
MoxHO 71 10 MOCcTpoeHHON Bamm kamuOpoBouHO#M KpuBO# ompenenuth KoHueHTpanuio NaCls
OMOJIOrMUECKHX )KUJIKOCTSIX, HAIIPUMED, B CBIBOPOTKE KPOBU?
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6.

Haiinure nokazarenb NpeaoMiIeHUs KUAKOCTH, €CIU JIyd MPEJIOMIICHHBIN Ha TPAHUIIE KUJKOCTH C
BO3IyXOM TEPIEHIUKYISIPEH OTPAKECHHOMY, asin yria nageHus pasex 0,8.

3. CHEKTPOCKOIIMYECKUE METO/JIbI ABCOPBLIMOHHAS CIIEKTPOCKOIIUSA

Koumponvnoe 3a0anue. I3MepuTh ONTHYECKYIO INIOTHOCTh PAacTBOpa OeKa MpU UIMHE BOJIHBI
280 uMm. OmnpenenuTh KOHLEHTPALMIO Oelika B JaHHOM PacTBOpE.
KoHTponbsHBIE BONIPOCH! U 3a/1a4u:

1. Onummre ¢pu3znvecKre Mporecchl MPOUCXOAAIINE TPH MOTIOUIEHUH CBElla MOJIEKYJIaMH.

2. OObscHuUTE MOHATHE " MOJIEKyJia B BO30YKIEHHOM COCTOSIHUM".

3. Kakyro 3aKOHOMEepHOCTh ONUCHIBAET 3akoH JlambepTa-bapa?

4. OObsicHUTE 3HaQY€HUE  TEPMHUHOB "mornomenne  MOJEKya', "onTH4eckas IUIOTHOCTh
MOJIEKy".

5. Onumure cXxeMaTHyHOE YCTPOMCTBO U MPUHIUI paboThl aACOPOLIMOHHOIO CIEKTPO(OTOMETpA.

6. B 4yem pa3nuuus TEpPMUHOB 'CHEKTp IMOIVIOIIEHHS pacTBOpa MaKpoMmosekyn', "CHekTp
MOTJIOIIEHUSI MAKPOMOJIEKY"?

7. Yro O3Hayaer MIOHATHE "IBOMICTBEHHAS npupoza (yaaucTUYHOCTb)" cBeTa?

8. HazoBute xpomodopHbIE TPYNIUPOBKH OEITKOBOM MOJICKYNBI, XapaKTEPU3YIOMHUECS Amax B
yAbTpauoIeTOBOI 001aCTH CIIEKTpa.

9. PactBop BemectBa A umeet s = 0,3. PactBop BemectBa b umeer Jl50=0,01. K 1 M pactBopa A
npunwin 1 mut pacteopa b. Ontrueckas miaoTHOCTh noxyyeHHoU cMecu [lxs0= 0,2. Pearupyrot nu
BeniectBa A u b apyr ¢ apyrom? O6bsicHuTe.

10. PactBop monekyn ¢ moiekyiaspHoil maccoir 1000 u xoHuentparmeit ¢ = 10 mr/mn obGmagaet
ONTUYECKOW TUIOTHOCTBIO [lss0 = 0,4. Borumciure MOnspHBIM KOI()PUIMEHT SKCTUHLUU 3THUX
MOJIEKYIL.

4. BABKOCTb PACTBOPOB

KoHTposipHBIE BONIPOCH] U 331a4u:

1. OOpsicHuTe TEepMHUHBI '"KHHEMATHUECKash BS3KOCTH',"OTHOCHUTENbHAs BS3KOCTH", '"yaenmbHas
BA3KOCTB'", XapaKTepUCTUUYECKasl BA3KOCTD" .

2. OT KakuX napaMmeTpOB MOJIEKYJI 3aBUCHUT BSI3KOCTh UX pacTBOPOB?

3. Uto coboit mpenctaBiseT BHcKko3UMeTp? Kakue THIBI BHCKO3UMETPOB MCIONIB3YIOTCS IS
ONPENEIICHUS BA3KOCTH?

4. Kakue nmapameTpbl MOJIEKYJI MOKHO OIPEEIINTD IIPYU OMOIIM BUCKO3UMETpaA?

5. Uro o3Havaer TepMUH 'mOCTOsIHHAas BHcKo3uMmerpa'? Kak onpenennTe 3HaYeHHE OITOU

MTOCTOSTHHOW?

Uem xapakTepu3yrOTCs HBIOTOHOBBI )KHJIKOCTH ?

UYro 03HayarOT TEpMHUHBI "TaMuHapHOE TeueHue", "TypOyneHTHoe TeueHue"?

9. K 1 min pactBopa ¢ Bs3kocTbio M= 4 [la ¢ nobaBumiu 2 M pacTBopa ¢ BA3KOCThIO Moo= 10 Ilac.
PaccuuTaiite ynenbHyH BS3KOCTb IONy4YyeHHOH cmecu. Kak OyneT H3MEHATbCS BA3KOCTb
0eKoBOTO pacTBOpa npu gobdapieHnn coneit? OObsicHUTE.

10. Ecam Oaktepun o00paboTaTh pacTBOPOM JAETEPreHTa, BS3KOCTh CYCHEH3UM 3aMETHO
noBelicuTcs. Ecnu cycnensuto ObicTpo oTueHTpudyrupoatb, Bce komumdecto JIHK um PHK
BbIIazieT B ocanok. OpHako,HagocalodHas KHUAKOCTh BCE elle ocTaercs BsA3Kod. Kakoe
00BSICHEHHE MPEJIOKUTE ITOMY SBICHUIO?

~ o

5. UIBMEPEHUE PASMEPOB MAJIBIX OBBEKTOB CIIOMOLbBIO
MHUKPOCKOIIA.
KoHTposibHBIE BONIPOCHI U 337a4H:
1. Onumure cxeMaTUYHOE YCTPOICTBO CBETOBOIO MHUKPOCKOIIA.
1. Kakumu napameTpaMu onpezesnseTcs yBelIuueHue CBETOBOr0 MUKpPOCKomna?
2.YeM MMMHUTHPYETCS pa3peliaroniasi ClioCOOHOCTh CBETOBOTO MUKpOCKoMa?
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2.Yrto o3HavaeT TepMUH "uncioBas aneprypa’?
3. OnumuTe yCTpOHCTBO OKYJISIPHO-BUHTOBOTO MUKpPOMETpa?
3. Kak onpezensercs 1eHa 1e1eHUA0KYIIpHO-BUHTOBOIO MUKpOMeTpa?
4. Yr1o 03HaYaeT MOHATHE '"TIOJE3HOE YBEIMYEHUE MUKpPOCKona'?
4. C Kaxo# 1eJIbI0 UCIIOJIB3YIOT B CBETOBOM MUKPOCKOIIMA UMMEPCUOHHOE Maciao?

9. B 00OBIYHOM CBETOBOM MHKPOCKOIIE co CBETIIBIM 0JIEM OKpalleH-
HBbIE B 6J1e THO-PO30BBII CBET KJIETOYHbIE CTPYKTYpBI (manpumep,
KJIETOYHAS CTEHKA) OymyT IJI0X0 BU/THBI. Kakyro MIPOCTYIO MO -
¢bukanmo MHUKpOCKOIIa Bel MOJKETE IIPEIOKUTD JUISL YBEJIUYEHUS
KOHTpAcTa MEXAY CTPYKTYPOH M OKPYKAIOIIEN Cpesoin?

10. Ana 4ero UCIIOJIb3YIOTCS IIOKPOBHBIE CTEKJIa B MUKPOCKOITUH. UYro
MIPOU30IET C n300paKeHHEM OHMOJIOrMYECKOro 0o0BeKTa, eciu OH

HaxXoOUTCA B X KUIAKOCTHU, & TIOKPOBHOC CTCKIIO OTcyTCTByeT?

6.2JIEKTPOKHUHETUYECKHUE SIBJIEHUS. MUKPOJSJIEKTPO®OPE3.
KoHTpoapHBIE BONIPOCH! U 3a4a4u:
1. OOBsICHUTE 3HAUCHHE TePMUHA «TEKTPOdOpeE3».
2. Kakue mapamMeTpsI KIETKH MOXKHO OTNPECIUTh MPU TOMOIIH AeKTpodopesa?
3. UTo 03HaYaeT TEPMUH «I3€TTa- MOTCHIIUAM» U KaK OMPEIeIUTh 3HaUeHHE TOTO MOTeHIIUamna?
4. Kakue mapaMeTpsl MaKpOMOJIEKYJIBI MOYKHO OTIPEIIIUTH METOZIOM 3JIeKTpodopesa?
5. OnummTe npouece onpeesieHre: MacChl MAKPOMOJIEKYJT NIEKTPOPOPETUIECKUM METOOM.
6. Kakumu nipeumytiecTBamMu 00J1a/1a€T METO «ABOMHOTO AIeKTpodopeszan?
7. Kak mpu momomu 31ekTpodope3a MOKHO OMPEACNUTh 3HAYCHHE H309JICKTPUUECKOW TOUKU
0eIKOBOI MOJIEKYIIbI?
8. Kak MOXXHO OnpeneNuTh «3JIeKTPOPOPETUIECKYIO MTOABIKHOCTHY MOJIEKYIIBI?
[Touemy mipu 2MEKTPOHOPETHIECKOM pa3eiIeHUH MaKpOMOJIEKYJI HCIIONB3YIOT Oydepbl ¢ HU3KOU
KOHILIEHTpaLueu conen?
10. B kakmx OONACTSIX YEIOBEYECKOW MEATENIbHOCTH W B KAaKUX IEISIX MOXKHO HCIOJIbh30BAaTh
anexktpodopes?

Onucanue METOAWKHU OLICHUBAHUWA

Kpurepun onenku:

3amuTa Kax10i 1a00paTtopHOi paboOThI OIICHUBAETCS MaKCUMAIBHO B 10 6amioB
* 9-10 GayuIOB BBICTABISETCS CTY/CHTY, ECIMBBIOIHII TAOOPATOPHYIO PadOTy, KOHTPOJIEHOE
3aJjaHnie, MPOJEMOHCTPUPOBAJ YBEPEHHOE BIIaJICHUE METOIUKOH M yCTPOHCTBOM MpHOOpA.
OTBeTHI Ha BCE BOIIPOCHI
® 6-8 0aIOB BBICTABIACTCS CTYACHTY, €CIIM BBIMOIHUI JJAOOPATOPHYIO PadOTy, KOHTPOJIEHOE
3aJiaHue, MPOJEMOHCTPUPOBATl YBEPEHHOE BIIaJCHUE METOAMKON M YCTPOHCTBOM MpUOOpa.
OtBetnn1 Ha Bce Bompochl. IIpy oTBeTe Ha BONPOCHI JOMYCKAeT HETpyOble OIIMOKU U
HETOYHOCTH.
® 3-5 0ayuIOB BBHICTABISICTCS CTYACHTY, €CIIM BBIITOJIHMI J1a0OPAaTOPHYIO paboTy, KOHTPOJIEHOE
3aJjaHne, MPOJEMOHCTPHPOBAJl YBEPEHHOE BJIaICHHE METOANKON M YCTPOWCTBOM IPUOODA.
e (-2 - OauIOB BBICTABISETCA CTYACHTY, €CIIM HE BBINOJHWI JabopaTopHyI0 padoTy,
KOHTPOJIEHOE 33JJaHHe.
JK3aMeHAlHOHHbIE OMJIeThI
CrtpykTypa »SK3aMEHAIlMOHHOTO OuieTra. OK3aMEHALMOHHBIM OWIET COCTOMT U3 JBYX
TCOPCTUUCCKUX BOIIPOCOB, BKIIIOUCHHBIX B IIPOrpaMmMy OWCHUILIMHBI 1 pvaCTHOfI 3a4a4u. Ka>1<)151171
Borpoc onenuBaerca 10-ro Oammamu. Takum oOpa3oMm, MakCHMMajbHbIN Oaij, KOTOPBIA MOXHO
MOJYYHTh Ha dKk3aMeHe cocrtaBiuser 30 OamnoB. bamibl, momyueHHBIE TpU crade SK3aMeEHa,
CYMMHpYIOTCS ¢ Oanyamu, NOJTy4eHHBIMU B Xone cemecTpa. IlepeBon onenku u3 100-0annbHON B
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YeThIpeX0aITbHYI0 TPOU3BOIUTCS CIEAYIOUIMM 00pa3oM:

- ommyHO — OoT 80 1o 110 6amtoB (Bxitrodas 10 moompuTeIbHBIX OAIIOB);
- xoporto — oT 60 1o 79 6ainos;

- YIOBJIETBOPUTETHHO — OT 45 10 59 6anos;

- HEY/IOBJIETBOPUTEIILHO — MeHee 45 6auioB.

IIpumepHbIe BONPOCHI K 3K3aMeHy 10 Ouodusuke

1. [Ipeamer u 3agaun 6nodusuku. VMcropus pa3BUTHS HAYKH
2. TepMoaumHAMHYECKHE CUCTEMBI, MX Kiaccudukaius. [lapaMeTpbl TepMOIMHAMHYECKIX CUCTEM.
PaBHOBECHOE COCTOsSIHME TEPMOJMHAMUYECKON CUCTEMBIL.

3. 3aKoHbI TEPMOAMHAMUKU. DHTAJIBITHS TEPMOJAUHAMHUECKON CUCTEMBI, 3aKoH ['ecca.

4. TepmoauHaMHUECKast BEPOSITHOCTh. 1epMOJMHAMHYECKHE MOTEHIINATbl OMOXUMUYECKUX
peaKuuid.

5. buonornyeckue CUCTEMBI € MO3ULMHU TEPMOJANHAMUKN. DHTPOIUS OTKPBITOU
TepMoJIMHaMHU4YecKkor cucteMbl. CTalmoHapHOE COCTOsIHKE, Teopema [Ipuroxxuna.

6. TepmomuHaMHueCKue OTOKU, 000OIICHHBIC CHUIIBI U KOA(UIIMEHTHI. [IpuMeHeHne TMHEHHON
TEPMOJAMHAMUKH B OUOJIOTHH.

7. MakpomoJieKyia - OCHOBa OpraHu3aly U (yHKIIHOHUPOBAHUS OMOJIOTHUECKUX CTPYKTYP.
Kongopmanus maxkpomosniekyin. CTaTUCTUYECKHUI XapakTep KOHPOPMALUU MAaKPOMOJIEKYIL. §.
CnaOble B3aUMOJICHCTBUI B CTAOMIIM3AIMHM BBICIIUX CTPYKTYP MaKpOMOJIEKYI, HaIMOJEKYISPHBIX
KOMITJIEKCOB, MEMOpaH (BOJOPOIHASI CBsI3b, SJICKTPOCTATHUECKHE B3aiimoeiicTus, Ban-lep-
BaanbcoBbl cuiibl).

9. Crpykrypa Bombl U ruApo(oOHbIE B3aUMOICHCTBUS B OUOCTPYKTYpax.

10. TlepBu4Has U BBICIIHE CTPYKTYPBI MOJICKYJI OCIIKOB.

11. TlepBuuHast ¥ BBICILIME CTPYKTYPBI MOJIEKYJ HYKJIIEMHOBBIX KUCJIOT.

10. Ilornomienne cBeTa pacTBOpaMu MakpoMoIeKyil. AOCOpOIOHHas CIEKTPOodOTOMEpHSI.
12.MudpaxpacHas, praoypecueHTHas CHEKTPO(HOTOMEPHSL.

11. Jlucniepcust ONTUYECKOTO BPAILICHUS, KPYTOBOM JTUXPOU3M.

12. DneKTpoHHO-NIapaMarHUTHBIN U SA€pHO-MarHUTHBIN pe3oHaHc. SIMP, OI1P — cnektpockomnus.
13. Bsi3kocTh pacTBOpoB, Auddy3us, ceauMeHTalus MoJIeKysl. Buckosumerpus,
LHEHTPUPYTUPOBAHHE.

14. Dnekrpodopes, n303IeKTpUUecKoe POKYCUPOBAHUE MAKPOMOJIEKYJL.

15. buonornveckre MeMOpaHbl, KX COCTAaB CTPYKTypa.  MozeabHble MEMOpPaHHbBIE CUCTEMBI.

16. IlaccuBHBI TpaHCHOPT BEHIECTB 4epe3 OuomeMOpaHbl. TpaHCIOPT HEIICKTPOIHMTOB.

[TponuaeMocTh MEMOpPAH IS BOJIBI.

17. TpancnopT 3JAEKTPOIUTOB. DIECKTPOXUMUUECKHUIN oTeHIIMal. loHHOe paBHOBECHE Ha TPAHUIIE
MeMOpaHa-pacTBop.

18. AKTUBHBINA TpaHCIIOPT. THUIIBI AKTUBHOTO TPAHCIIOPTAa B OMOJOTHYECKUX CUCTEMAX.

19. Honnble kaHanel. MoHOQOpBL: NEepeHOCUMKH H KaHaIooOpa3ywoomiue areHThl. VoHHas
CEJIEKTUBHOCTh MEeMOpaH. MexaHU3Mbl aKTUBAIMHM U HHAKTUBAI[UN KaHAJIOB.

20. ITorenmuan mokost Ha MeMOpaHe KJIETOK, MEXaHU3M BOHUKHOBEHHUs U noaepkanus [111.

21. Ilotenmuman nerictBus. PacnpocTpanenne HepBHOTO uMIyJbca. KaGenpHbIe CBOWCTBA HEPBHBIX
BOJIOKOH.

22. OOmiye 3aKOHOMEPHOCTH IHEPreTUYECKOro 0OMeHa B )KMBBIX cucTeMax. JIokanuszamnus u
CTPYKTYpa 3JCKTPOTPAHCIIOPTHBIX IIEeTIel B MEMOpaHaX, CTPYKTYpPHBIC aCTICKTHI
(GYHKIIMOHUPOBAHUS CBA3aHHBIX C MEMOpaHOU MEPEHOCUYUKOB, accuMeTpusi MeMOpaHbl. CBs3b
TPaHCIOPTa HOHOB U IIPOLECCA IEPEHOCA 3JIEKTPOHA B XJIOPOIIACTaX U MUTOXOHIPHSIX.

23. OCHOBHBIE TIOJIOKEHUS TEOpUH MHUTUEIIIA, FNEKTPOXUMUYECKUM T'PAJUEHT IPOTOHOB,
SHEPrU3UPOBAHHOE COCTOSIHHE MeMOpaH, poib BeKTopHOH H' - AT®a3brI.
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24. OCHOBHbIE TUIIBI COKPATUTEIbHBIX U MOABWKHBIX cUCTeM. HeMblmeunsie popMbl
MOJIBUKHOCTHU KJIETOK. MOJIeKy/IsipHbIe MEXaHNU3Mbl HEMBIIIIEYHON MOJIBUAKHOCTH.

25. Ctpykrypa 1 (PyHKIMOHHPOBAHHE MONEPEYHOIOIOCATON MBIIIIIBI TO3BOHOYHBIX.
MornexyssipHble MEXaHU3MBbI TIOJABM)KHOCTH OEIKOBBIX KOMIIOHEHTOB COKPAaTUTENBLHOTO anmnapara
MBI,

26.®otopenenuus. CTpoeHue 3puTeNbHON KIETKU. MoseKysipHas opraHu3anus
¢doTropenenTopHOil MEMOpaHbI, TMHAMHKA MOJIEKYJIbI 3pUTEIILHOTO MUTMEHTAa B MEMOpaHe.

27. ®orobuonornyeckue nporecchl. OCHOBHBIE cTauu (POTOOMOIOTHIECKOTO MpoIiecca. 3aKoH
¢boroxuMum, nepBUYHbIE POTOXUMHUUECKHUE PEAKIINH.

28. ®otoperynsTopHblenpolecchl. OCHOBHBIE TUITBI (DOTOPETYISATOPHBIX PEAKLIUN PACTUTENBHBIX U
MHUKPOOHBIX OpraHu3MoB: horomopdorenes, GoToTponusm, GoToTakcuc, GOTOUHIAYIUPOBAHHBIN
KapoTuHoreHe3. ®UTOXpOM — yHHBEpcaibHas GOTOPELENTOPHAS CUCTEMA PETYIALIUN MeTabonu3mMa
pacTeHuN.

29. ®orogectpykTuBHbIe porieccel.  JIHK xak ocHOBHasi BHyTpUKIIETOYHAs] MUILIEHB TIPU
JIeTaJIbHOM M MyTareHHOM JeUCTBUH yabTpaduoneToBoro ceera. DdpdexTsl hoTopenapanuu u
($hoTO3aImHUTHI.

30.CtpykTypHas opranu3anus 1 GyHKIMOHUPOBaHUE (OTOCUHTETUYECKHX MEMOpaH.
doTocuHTEeTHYECKAs eMHuIA. /[Ba THIIa MUTMEHTHBIX CUCTEM U JBE CBETOBBIE PEAKIUU.
Opranuzanus 1 QyHKIMOHUPOBaHUE (POTOPEAKIIMOHHBIX IIEHTPOB.

31. TopmonanpHas penenmus. OOmuUe 3aKOHOMEPHOCTH B3aUMOJIEHCTBHSI  JIMTAHIOBB
peuentopaMu. Poib CTpyKTYypHl I1a3MaTHYECKON MeMOpaHbl B Ipoliecce nepeaayd rOpMOHaIbHOTO
curHasa. Penentop-onocpenoBaHHBIM  BHYTPUKIETOUHBIM  TpaHcnopT. lIpexncraBmenns o
LUTOIIa3MEHHO-IIEPHOM TpaHCcHopTe. MeTonbl Hccae10BaHus TOPMOHAIBHBIX PELENTOPOB.

32. Cencopnas peuenuusi. [Ipobrema compspkeHUsT MEXKIY MEPBHYHBIM B3aUMOJIEHCTBUEM
BHEIIIHET0 CTUMYJa C PELENTOPHBIM CyOCTpaToM W TeHepalueil penenTopHoro (reHepaTopHOro)
noteHuuana. OOmue NpeAcTaBleHUS O CTPYKType U (YHKIMH DPELENTOPHBIX KIETOK. Mecto
PELEeNTOPHBIX NPOILIECCOB B pab0OTe CEHCOPHBIX CUCTEM.

33. MexaHopenenuusi. Penenropnsie OKOHYaHUS KOXH, MIPONPHUOPELIENTOPHI.
MexaHopenenTopsl OPraHOB YyBCTB: OpraHbl OOKOBOW JMHHMHM, BECTUOYJSIpHBIN ammapar, KOpTHEB
opran BHyTpeHHero yxa. OOmme mpencraBieHuss o pabote opraHa ciayxa. CoBpeMEHHbIE
IIPEJICTaBICHNS O MEXaHU3MaX MEXaHOPELENINH, FTeHEPATOPHBIN MOTEHINAI. DJIEKTPOPELEIIUS.

34. Xemopenenuus. OOoHsiHME. Bocnpusitue 3amnaxoB: mopory, kiaccudukaius 3amnaxos. Bkyc.
BkycoBble kauecTBa. CTpoeHHE BKYCOBBIX KieTOK. IIpo0iema BKYyCOBBIX pEIENITOPHBIX OEIKOB.
Penernmmst  menmatopoB u  ropMoHOB. [IpoGmema KkieToOuHOTO y3HaBaHUsA. MeXaHU3MBI
B3aMMOJEHUCTBUS KJIETOYHBIX TIOBEPXHOCTEM.

YTBepiKIeHo
Ha 3acenannu kageapst

OMOXUMMHU U OMOTEXHOJIOTHH
3aB. kadeapoii

BAIIKUPCKWI T'OCYJAPCTBEHHBIM YHUBEPCUTET BHOJIOT MUECKHUIA
GOAKYJIBTET
JK3amMeHanuoHHas ceccust 20 /20

JAucnuniuaa  buodusuka

IK3aMeHALMOHHBINA OmjeT Ne 1

1. Tlpeamer u 3agauu 6uoduzuku. Ucropus pa3BuTs ONOPUNKHU.
2. 3akoHbl GOTOXUMUH, IEPBUYHBIE (POTOXUMHUUECKHUE PEAKIINH.
3. 3agaua Ne 1
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IIprMepHbIe KpUTEPUH OLIECHUBAHUS OTBETA HA IK3aMEHE (TOJIBKO JUISl TEX, KTO YUUTCS C
UCTIOJIb30BaHHEM MOJYJIbHO-PEHTHHIOBOM CUCTEMbI OOYYSHHS U OLIEHKH YCIIEBAEMOCTH
CTYACHTOB):

Kputepun onenkn (B 0aynax):

- 25-30 6aJ/10B BBICTABIIACTCS CTYICHTY, €CJIM CTYJICHT Jaj MOJIHbIE, Pa3BEPHYTHIE OTBETHI HA
BCE TEOPETHUUECKHE BOIIPOCHI OUyIeTa, MPOAEMOHCTPUPOBAI 3HAHNE (YHKIIHOHATHHBIX
BO3MOKHOCTEH, TEPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHUE IPUMEHSATh TEOPETHUECKHE 3HAHUS
MIPY BBITIOTHEHUH MPaKTUIECKUX 3aanuil. CTyneHT 0e3 3aTpy/AHEHUI OTBETHII Ha BCE
JIOTIOJIHUTENbHBIE BOMPOCHI. [IpakTudeckas yacTh pabOThHI BHINOJIHEHA OJHOCTHIO 0€3 HETOYHOCTEN
U OIIHOOK;

- 17-24 6aJ10B BBICTABIIICTCS CTYICHTY, €CJIU CTYJIEHT PACKPbLJI B OCHOBHOM T€OPETHYECKHUE
BOIIPOCHI, OJTHAKO JIOMYILEHbl HETOYHOCTH B ONPEICIICHUH OCHOBHBIX NOHATHH. [Ipn oTBeTe Ha
JIOTIOJIHUTENIbHBIE BOIIPOCHI IOMYIIEHbI HEOOIbIlINE HETOUHOCTH. [IpH BBINMOIHEHUU PAKTUYECKON
gacTu pabOTHI TOMYIIEHBI HECYIIECTBEHHBIC OIUOKY;

- 10-16 6aToB BBICTABISIETCS CTYJICHTY, €CJIM TIPU OTBETE HA TEOPETUICCKHUE BOIIPOCHI
CTY/IEHTOM JIOMYIIIEHO HECKOIBKO CYIIECTBEHHBIX OMMOOK B TOIKOBAHUU OCHOBHBIX MOHSITHA.
Jloruka u moyHOTa OTBETA CTPAalOT 3aMETHBIMU U3bSHAMU. 3aMETHBI MTPOOEIbl B 3HAHUU
OCHOBHBIX MeTOJI0B. TeopeTnueckrue BONPOCH! B LIEJIOM HU3JIOKEHBI JOCTATOUYHO, HO C MIPOITYyCKAMH
MaTepuana. MiMerorcss npuHIMITHAIbHbIE OLTMOKHU B JIOTHKE MOCTPOEHUS OTBETA Ha BOIPOC.
CTyneHT He permi 3a7a4dy WK MPU PElICHHH JOMYIICHBI TPYOble OITUOKY;

- 1-10 6a1710B BBICTABISAETCS CTYACHTY, €CJIM OTBET HA TEOPETHUECKHE BOIIPOCHI
CBUJIETEIHCTBYET O HEMIOHUMAHUH U KpailHe HETIOJTHOM 3HAaHUU OCHOBHBIX MOHSITUN U METOJIOB.
OO6HapyXUBaeTCsl OTCYTCTBUE HABBIKOB IPUMEHEHHUSI TEOPETUUECKUX 3HAHUN NIPU BBIIOJHEHUH
MpakTUYecKuX 3aaanuil. CTyI€HT HE CMOT OTBETUTh HU HA OJUH JOIMOJHUTEIbHBIN BOIPOC.

4.3 PeiiTUHr-TJIaH AUCLUUIUIMHBI PENTHHI-TUIaH AMCLUIIIMHBI IPEACTABJIEH B IPUIIOKEHHUH 2.

3ananus 1J151 KOHTPOJIbLHOM PadoThI

Ornrcanne KOHTPOIBHOM paboTHI:

Kontponsnas paborta mo Onodusuke, sBISETCS YaCThIO CAMOCTOSTEIBHOW PaOOThI CTYIEHTOB U
YUUTBIBaeTCs B yueOHOM Iu1aHe. Ha Bompockl BApHaHTOB KOHTPOJIBbHOM paboThl CTYAEHTHI OTBEUAOT
IINCBMEHHO B TeTpanax. Ha tutynbHON cTpanmue ykasbiBaercs @HO, Ne Bapuanrta. Pemenue
3aj71a4 MPUBOAUTCS MOJTHOCTHIO. KOHTpOIbHBIE paboThl perucTpupyroTcst Ha kKadeape OHOXUMUU U
OMOTEXHOJIOTUH U CIIAI0TCS IpernoaaBatento. [1o uroram mpoBepKku BHICTABISETCS 3a4ET.

[Tpumep BapuaHTa KOHTPOJIBHOI pabOTHI:

—

3ajaun, paccMaTpuBaEMbIe TEPMOJIMHAMHUKONW B OMOJIOTHH

2. CxonHbI T MeXaHU3MbI (DYHKITMOHUPOBAHUS PA3TMYHBIX OMOCHUCTEM Ha KIIETOYHOM YPOBHE
(mosicHUTH MpuMepaMu)?

DrnexTpokuHeTH4eckue sipnenus. Kinaccuduxarms.

4. YKuakocTHO-MO3aW4HAast MOJICIIb OMOMEMOpaHHI.

(98]

3agaun:
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1. Haiinute BeIMYMHY TEPMOANHAMUYECKON BEPOSTHOCTU CUCTEMBI, COCTOSAIIEN U3 6
KOMIIOHEHTOB, PAcTIpe/IeICHHBIX B 3 MUKPOOOBhEMax ciaeayromumM oopazom: 3, 2, 1.

2. BemectBo ¢ MonekyisipHOi Maccoi 10 k/la B koHueHnTpanuu 10 MIr/mMia uMeeT ONTUYECKYIO
wiotHocTh J] paBHyto 0,4. Halitu MomnsipHbIi K0 (GUIIMEHT MOTJIONIEHHS 3TOrO BEIIECTBA €.

Omnucanue METOAUKHN OLICHUBAHUA:

Kpurepun ouenku:

«3a4TeHO» BBICTABIISIETCS CTYACHTY, e€cyii He MeHee 50% 3aaHuii BHITTOJIHEHO BEPHO.
«He3auTeHO» BBICTaBISIETCS CTYACHTY, eciu Oonee 50% 3a1aHuii BBITIOTHEHBI HEBEPHO, UJIH B
KaXX10M 3aJaHUHU UMCHOTCs 3aME€UYaHUs.

Onucanue KypcoBoi padboTbI:

KypcoBas pabota o 6uodusuke, BISETCS YaCThIO CAMOCTOSTEILHON paObOTHI CTY/ICHTOB U
y4YHTHIBaeTCA B yueOHOM uiane. TpeboBaHMA K cogep)xaHuto, obbemMy n CTpykType
KypcoBor paboTbl onpenensatnTcsa BbiCLUMM y4eOHbIM 3aBeeHNEeM N N3S0XKEHDI
B «[1oN10XXeHnn 0 KypcoBbixX paboTax CTYAEHTOB», YTBEPXXAEHHOI0 NPUKa3oMm
Bawly Ne 818 o1 02.09.2014, http://isbashgu.bashedu.ru/epb/Default.aspx?
papka=all_types; «MeToan4ecknx ykasaHusax no BbIMOJIHEHNIO, OPOPMIIEHUIO U
3aWKMTe KBaMPUKALMOHHBIX U KYpPCOBbIX paboT ons cTyaeHToB
brnonormnyeckoro hakynbTeTa», yTBEpXAEHHbIX Ha 3acefaHum YMK
brnonornyeckoro pakynbTeTa Nnpotokon Ne 10 ot 23.03.2017 r.
(http://www.bashedu.ru/novosti-biologicheskogo-fakulteta/trebovaniya-k-vkr-
2017).

KypcoBble paboTel peructpupyiorcs Ha Kadeape OHMOXMMHM U OHOTEXHOJOTMH U CHAOTCS
npenoaaBaTero. Ilo uroram IMPOBECPKHU KprOBOﬁ pa6OTBI N 3alUTbl CTYACHTY BBICTABJIACTCA
OIIC€HKa.

IIpumepHbIe TEMbI KYpCOBOM padoThl

[Tpobaembl coBpeMeHHON OMOPU3UKH.

TepmoarHaMu4YecKre CUCTEMBI U UX TApaMEeTPBhI.

[IpuMmeHEeHHE TEPMOIMHAMUKA B OMOJIOTHH

[IpoctpancTBeHHAast KOHGUTYpALHsI OMOTIOIUMEPOB

MaxkpoMoJieKylia - OCHOBa OpraHU3aIuu ¥ (PYHKIIMOHUPOBAHKS OMOJIOTHICCKUX CHCTEM
Cunbl cTabunuzanuu CTpyKTypbl OuononumepoB. KondopmaiimonHas moaBUKHOCTh OEJIKOB
Bopa kak KOMITOHEHT JKHUBBIX KJIETOK

Metozab! a0CcOpOIIMOHHO CIEKTPOPOTOMETPHUH B UCCIETIOBAaHIH OMOMOJICKYIT

. KadecTBeHHBIC 1 KOJTMUYECTBEHHBIC ITOKA3ATEIIN MOTJIOIICHUS CBETAOMOMOJICKYIaMH

10 HudpakpacHascneKTpoPpoTOMETPHUSIB UCCIEAOBAHUN OMOMOIIEKYT
11.®DayopeciieHTHAs CIIEKTPOCKOHUS B HCCIICAOBAHUN OMOMOJICKYIT

12. SIMP-cniekTpocKomusi B MCCIIEAOBAHUU KUBBIX CUCTEM

13. OIIP-criekTpocKonus B UCCAEAOBAHUH KUBBIX CUCTEM

14. Bs3kocTh OMONOTHYECKUX KUAKOCTEH.

15. CemuMmeHTaIsi MAKPOMOJICKYJI. YIbTpaleHTpudyrupoBanue.

16. DnextpodopeTnyeckre METOABI HCCIEAOBAHUS MAKPOMOJIEKYIL.

17. CoBpemMeHHbIE TPEICTABICHUS O CTPYKTYpe MeMOpaH

18. TpaHCHOpPT BelecTB Yepe3 OMOJOTHIECKHE MEMOPaHBI.

19. BuosnekTpuyueckue MOTEHIIUAIBI

20. DHEeKTPOKUHETUYECKHUM MOTEHIHA

ORI R WD —
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Omnucanue METOAUKHN OLICHUBAHUA:

Kpurepun ouenku:

[To pe3ynpTaTam 3amuThl KypCOBOM PaOOTHI BEICTABIISIETCS] OLIEHKA: «OTIIMIHOY, «XOPOIIIOY,
«YIIOBIIETBOPUTEITHHOY, «HEYIOBIETBOPUTEIHHOY.

OIIeHKa «OTJIMUYIHO» BBICTABJIACTCA ITPU YCIOBUH, YTO:

- paboTa BBIIIOJHEHA CAMOCTOSATENIHO, HOCUT TBOPYECKHIA XapaKTep, BO3MOXKHO COJIEpyKaHHe
AJIEMEHTOB HAyYHON HOBU3HBI;

- coOpaH, 000011IeH U TPOAHATU3UPOBAH JOCTATOYHBIN 00BEM JTUTEPATYPHBIX UCTOUHHKOB,;

* [IPY HAIMCAHUH U 3aIllUTe pabOThl CTYJEHTOM MTPOJEMOHCTPUPOBAH BHICOKHI YPOBEHb
pa3BUTHS OOLIEKYIBTYPHBIX U MPOQPECCHOHATBHBIX KOMIETCHIIUN, TEOPETUUECKHUE 3HAHUS U
HAJINYUEC MPAKTUICCKUX HABBIKOB,

- pabora xopoIo oopmiIeHa U CBOEBPEMEHHO IpeJICTaBlIeHa Ha Kadeapy, MOTHOCTHIO
COOTBETCTBYET TPEOOBAHUSAM, MIPEABABISAEMBIM K COEPKAHUIO U O(OPMIIEHHIO KYPCOBBIX
pabor;

* Ha 3aIUTe OCBEIIEHBI BCE BOMPOCHI MCCIIEIOBAHMUS, OTBETHI CTY/ICHTA Ha BOIPOCHI
npo¢e€CCHOHALHO IPAaMOTHBI, HCUEPIIBIBAIOINE, PE3YIIBTAThl UCCIEI0BAHUS IOAKPEILUICHBI
CTaTUCTHYCCKUMU KPUTCPHUAMU;

OneHka «X0pomuo» CTaBUTCSI, €CIIHU:

- TEMa pa6OTLI PpacKpbITa, OJHAKO BBIBOJbI U PCKOMEHAAIMKU HE BCCTAa OpUTMHAJIbHBI 1 / K He
MUMEIOT IPAKTUYECKOM 3HAYMMOCTH, €CTh HETOUHOCTH NPH OCBEIIEHUH OTJEIBbHBIX BOIPOCOB
TEMBEI;

- coOpaH, 0060011eH U TPOAHATU3UPOBAH HEOOXOIUMBIN 00BEM IICUXOJIOTMYECKON TUTEpaTyphl,
HO HE ITO0 BCEM aCIIEKTaM I/ICCJ'IGJIyeMOI\/'I TEMBI CACJIaHbI BEIBOJAbBI U 000CHOBaHBI MMPAKTUYCCKUC
PEKOMEH/IAIINY;

* [IPY HAITMCAHUH U 3alllUTe pabOThl CTYJJCHTOM MTPOJEMOHCTPUPOBAH CPEIHUN YPOBEHb
pa3BUTHUS OOLIEKYIBTYPHBIX U MPOPECCHOHATBHBIX KOMIETCHIIUN, HATMYNE TEOPETUICCKUX
3HaHUHU U JOCTATOYHBIX MPAKTHYCCKUX HABBIKOB,

- paboTa CBOEBPEMEHHO MpecTaBiIeHa Ha Kadeapy, eCTh OTAETIbHbIC HEAOCTATKU B €€

o opMIIEHUY;

* B TIpoIlecce 3aluThl paboThl OBLIM HEMOJIHbBIE OTBETHI HA BOIPOCHI.

OIIeHKa «YAOBJECTBOPHUTECJIBbHO0» CTaBUTCS, KOr1a:

- TeMa paboThl PACKPBITA YACTUYHO, HO B OCHOBHOM IPAaBUJIBHO, JIOMYIIEHO MOBEPXHOCTHOE
H3JI0)KCHUE OTACIIBHBIX BOIIPOCOB TEMEIL,

- B paboTe HEAOCTATOYHO MOJIHO OblIa HCHOIb30BaHa IICUXOJIOTHYECKas IUTepaTypa, BHIBOBI U
MPaKTUYECKHE PEKOMEHIAINU HEe OTPAYKAIN B JIOCTATOYHOHN CTENCHH COJiep)KaHne paboThI;

* TIPY HAITMCAHUH U 3aIUTE pabOThI CTYJCHTOM MTPOJEMOHCTPUPOBAH YIOBIETBOPUTEIBLHBII
YPOBEHb Pa3BUTHS OOIICKYIBTYPHBIX U MPOGECCHOHATBLHBIX KOMIIETEHITNN, TTOBEPXHOCTHBIHN
YPOBEHBb TEOPETHUECKHUX 3HAHUHN U MPAKTUIECKUX HABBIKOB;

- paboTa CBOEBPEMEHHO MPEACTABICHA Ha Kadeapy, OAHAKO HE B TTOJIHOM 00BEME TI0
COZIEP’KaHUIO U / WM O()OPMIIEHUIO COOTBETCTBYET NPEAbSBISIEMbIM TPEOOBAHUSM;

* B ITPOLECCE 3alIUThI BBIITYCKHHUK HEAOCTATOYHO IMOJTHO M3JIOKNUJT OCHOBHBIC IMOJIOKCHUS
paboThI, UCTIHITHIBAN 3aTPYIHEHHSI IPH OTBETaX Ha BOMPOCHI.

OIIeHKa «HEYAOBJECTBOPUTECJIBbHO0» CTABUTCA, CCIIN:

- coJiep KaHue paboThl HE PACKPBIBAET TEMY, BOIIPOCHI U3JI0KEHBI OECCUCTEMHO U TOBEPXHOCTHO,
HET aHaJIN3a MPAaKTUIECKOTO MaTepraia, OCHOBHBIE TTOJIOKEHHS U PEKOMEHIAIIH HE HMEIOT
000CHOBAHUS;

- paboTa He OpUTrMHAIbHA, OCHOBaHA HA KOMITUJISIIMN MTyOIMKAIIAN TT0 TEME;

- TIPY HAITMCAHUH U 3aIUTe padOThI CTYJCHTOM MPOJAEMOHCTPUPOBAH HEYIOBICTBOPUTEIbHBIN
YPOBEHb Pa3BUTHS OOIIEKYIBTYPHBIX U MPO(EeCCHOHATBHBIX KOMIIETEHIIH;
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- paboTa HECBOEBPEMEHHO IpeicTaBlIeHa Ha Kadeapy, He B TIOJTHOM 00beMe 0 COAEPIKaHUIO U
0(OPMIIEHHIO COOTBETCTBYET MPEAbSIBIIEMbIM TPEOOBAHUSAM;

* Ha 3alIUTe CTYAEHT IOKa3aJl IOBEPXHOCTHBIE 3HAHUS 110 UCCIIEAYEMOM TeMe, OTCYTCTBHE
MpeJICTaBIeHUH 00 aKTyaJbHBIX MpoOIeMax Mo TeMe paboThl, INIOXO OTBEYaJl Ha BOPOCHI.

5. YueOHo-MeTOANYEeCKOe 1 HH(POpPMALIMOHHOE 0O0ecTedeHne JUCHUTTHHbI

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOM JUTEpaTyphbl, HEOOX0IMMOI IS
OCBOCHMS IUCHMILIUHBI

OcHoBHast uTEpaTypa:

1.  AnronoB B. ®@. buodwusuxka: yued. / B. @. Anronos, E. K. Kosnosa, A. M. Uepnbim. — M.:
BJIAJZIOC, 2006. — 289 c.

MECTOHAXOMKASHUE W AOCTYNHOCTS
MecTo xpaHenus | Bcero sks. | CeoBogHbix sks. | Lludp
Bawly
703 a7 ] 3 [ sr76es
a4 2 2 | 577663

2. Bonbkenmreiin M.B. [DnexkTponnsiii pecypce]| buodusuka : yaebHoe mocodue mjist cTya. Ouot.
u pu3. ¢ak. yH-TOB, creu. B 001. 6nodpusuku / M.B. Bonbkenmreitn .— CII6. : Jlanp, 2012 .—
608 c. URL:http://e.lanbook.com/books/element.php?pll_id=3898>.

JlonoJIHUTe IbHAS JIUTEepaTypa:

3.  Huxusan, A. buodmsuka [Dnexrponssii pecypc] / A. Huxusan ; O. JlaBeimoBa .—
Openbypr : OI'Y, 2013 .— 104 <c¢. — <URL:http://biblioclub.ru/index.php?
page=book&id=259291>.

4. Hoparumo PM.buodusuka nomumepoB : yueO. mocodbue / P. M. Ubparumon, U. A.
[Imuphas, B. O. [Ipetkos ; bamlyY .— VYa : PUL] bamI'Y, 2014 .— 85 c.

MecToHaxoxaeHHe W O0CTYMHOCTE
MecTo xpaHeHus | Bcero 3ks. | CsoBogHbix k3. | Ludp
Bawly
ab3 [ 40 [ 28 [ 577 115
Y34 \ 1 | 1 | 577 U5

5. MHoparumos PU., Hnupnas W.A. Mansplii npaktukym no ouodusuke. — Yda, baml'y, -
2007. =57 c. (MecTo XpaHeHus - Kadenpa 6MoXumMuM U duorexHonoruu, 20 3k3.)

6. Ilnyraxun, ['. A. buodusuka [DnekTpoHHBIN pecypc] : yueoHoe mocodue / I'. A. [Tnyraxun,
A. TI. Komaes .— 2-e wu3a., mnepepad. u pon. — CII6. : Jlaws, 2012 — 240 c.
<URL:http://e.lanbook.com/books/element.php?pll 1d=4048>

7. Camoiuios, B.O. Menununckas 6uodusuka [I1eKTpoHHBINH pecypc] : yueOHHUK JUIst By30B /
CamoitnmoB B. O. — CII6 : CmerJlur, 2013 .— 604 c. URL:http://biblioclub.ru/index.php?
page=book&id=253912&sr=1>.

5.2. Ilepevyenn pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAMOHHOM ceTH «UHTEepHeT)» H
NMPOrpaMMHOro odecrevyeHusi, He0OXOAUMbIX /IJIS OCBOCHH S JUCHUTIHHBI

- OBC «YHuBepcurerckas o6uommoreka online» http://biblioclub.ru/

- OBC uznarensctBa «JIAHBY http://e.lanbook.com/

- DnektponHas 6ubmoteka baml'V https://bashedu.bibliotech.ru

- Hayunas snextponnas oubnuoreka http://elibrary.ru/

- DnekTponHas oudimoteka auccepranuii PI'b http://diss.rsl.ru/

- B/1 anextpoHHbBIX epuoanueckux n3ganuid EastViewhttp://www.ebiblioteka.ru/
www. biophys.msu.ru,

www. biophys.phys.msu.ru - kadeapst onopusuku MI'Y.
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http://diss.rsl.ru/
http://elibrary.ru/
https://bashedu.bibliotech.ru/
http://e.lanbook.com/
http://biblioclub.ru/

www.ibp.ru — uacTUTYT 6MO0dpU3uKN Cudbupckoro otaenenus PAH

www.nkj.ru — xypHan «Hayka u >ku3Hb»

WWWw.sciencemag.org — KypHai «Science»

www.library.biophys.msu.ru/lectures — nexiuu o ouopuznke
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html — yue6Hu1K
http://www.protein.bio.msu.ru/biokhimiya/index.htm - UHuTepHeT Bepcusi MeXyHapOHOTO
KypHaja 1o OMOXUMHUHN U OMOXUMHUYECKUM aclieKTaM MOJIEKYJSIpHOW OMOJIOTHH, OMOOpPTaHUYeCKON
XMMHUH, MUKPOOHOJIOTHH, IMMYHOJIOTUH, (PU3HOIOTUN 1 OMOMEMIIMHCKUXHCCIeoBaHui. CTaTbu B
pdf-popmare.

http://dmb.biophys.msu.ru - Mubopmanmronnas cucrema «JluHamudeckne Moaeaud B OUOIOTHNY,
paccuMTaHHasl Ha MIMPOKHUNA KPYT MOJIb30BaTeNIel, BKIIIOYAaeT B ce0sl TUIEPTEKCTOBBIE TOKYMEHTHI U
pensuuoHHble 0a3bl JaHHBIX W OOecrneyrBaeT YHU(DPHUIMPOBAHHBIM JOCTYH K pPa3HOOOpa3HOM
MHPOPMALMK 10 JAHHOM mpenMeTHO o6nactu. CrnpaBOYHBIM pas3zien COACPKUT CBEICHHS O
HAyYHBIX OpraHW3alUsIX © YyHUBEpcUTeTax Poccuu, B KOTOPBIX BemyTcs pabOTHl IO
MaTeMaTU4ecKoMy MOJICTUPOBAHMIO B OMOJIOTMH, MEPCOHAIBHYI0 HH(POPMALUIO O POCCHHCKHUX
YYEHBIX, padOTAIOINX B 3TOW 00JACTH U MX TPYylaX, aHHOTHPOBAHHBINA CIIMCOK MEXTYHAPOIHBIX U
POCCUICKUX >KypHAJIOB, IEYaTalOIUX CTaThbU IO MOJETUPOBaHMIO B Ouonoruu. bubmmoreka
CONIEP)KUT OUONMMOrpaduUIecKyr0, aHHOTHPOBAHHYIO ¥ TIOJHOTEKCTOBYIO HWH(OpMAIuioo 1o
MaTeMaTH4ecKOMy MOJICIMPOBAHUIO OHOJIOTUYECKHX IPOLECCOB, B TOM YHCIE CIEUUAIBHO
MIOJITOTOBJICHHBIE AJIEKTPOHHBbIE Bepcuu Oonee 20 poccuiickux MoHorpaduii 1 yuyeOHbIX TOCOOMit
110 MaTeMaTUYeCKIUM MOJEINSIM B OMOJIOTHH.

http://tusearch.blogspot.com - [Tonck 3neKTpOHHBIX KHHUT, myOsmKarwuii, 3akoHoB, [ OCToB Ha
caifTax Hay4YHbIX 3JIEKTPOHHBIX ONOMMOTEK. B morckoBrke 0ToOOpaHbl Jydiine OUOIMOTEKH, B
OOJIBIIMHCTBE KOTOPBIX MOKHO CKauaTh MaTepuaibl B TOJHOM o0beme 0e3 peructpauuu. B cnucok
BKJTIOUYEHBI OMOIMOTEKH MHOCTPAHHBIX YHUBEPCUTETOB M HAYYHBIX OPraHU3aIH.
http://elibrary.ru/defaultx.asp - Hayunas snekrponHas 6ubaroTeka, KpynHeHmuni poccuiickuit
MH(POPMALIMOHHBINA TIOPTaj B 00JaCTH HAyKU, TEXHOJIOTUHU, MEAULIMHBI 1 00pa3oBaHus,
coniepkamuid pedepaTsl U MOJIHBIE TEKCTHI OoJiee 12 MITH HAyYHBIX CTaTeH W My OIMKaITii.
http://6years.ru/index.php - moptan GecriaTHON MEAUIMHCKON HH(POPMALIUHU, CONEPKHUT OOIBIIOE
KOJIMYECTBO KHUT, Y4EOHBIX TOCOOMH OMOXUMUYECKON 1 OMO(DHU3NIECKOM HAPaBICHHOCTH.

6. MarepuaJbHO-TeXHHYECKasi 0a3a, HeoOXoAMMAas ISl OCYLECTBJICHUS

00pa30BaTEJHLHOI0 MPOIECCa MO ANMCIHUIIINHE

HaunmenoBanue OCHAIIEHHOCTh ~ CTCNMANBHBIX TIOMeleHnid W | IlepedeHb JTUIIEH3NOHHOTO
CIIENUAIN3UPOBAHHBIX TIOMETIEHHUH I CAMOCTOSTETIBHOI paboThI IIPOrpaMMHOTO
ayIMTOpHU, KAOWHETOB, obOecrneueHus. PeKBU3UTHI
nmabopatopmit TTOATBEPIKIAFOIIETO
JIOKyMEHTa

1. yuebnaa ayoumopus ons
npoeedenusn 3anaAmuil
JIeKYUOHHO20 MURA: ayITUTOPHS
Ne 232 (yueOHBIA  KOpIIyC
o6uodaxa), aymuropmst Ne 332
(yueOHbIit KopITyC Onodaxa).

2. yuebnasa ayoumopus O01s
npoeedenusn 3anamuii
CEMUHAPCKO20 MURA: AyTATOPUS
Ne 329  (yueOHbli  KoOpIyC
o6uodaxa), aymuropus Ne 331
(yue6HbIit KopIryc 6nodaxa).

Aynuropus Ne 232
VYuebHast MeOelnb, A0CKa,MYJIBTUMEANA-IIPOEKTOP

PanasonicPT-LB78VE, 3KpaH HACTEHHBII
ClassicNorma 244*183.
Aynutopus Ne 332
VYuebHas  Mebenb, JOCKa,MyJIbTHMEINA-

MIPOEKTOP PanasonicPT-LB78VE,
HacteHHbIH ClassicNorma 244*183.
Aynuropus Ne 331
VYuyebHast MmebOenb, romorenuszatop—324, mOCKa,
nabopaTopHBIN HHBEHTaph, konopumerp KOK-2M
— 3 mr, KoJopuMeTp (POTORIEKTPUIEKHUH,
mukpockorn "JIOMO" Mukmen-1, Mopo3uiabHas
kamepa Csusira 106, norennmomerp PH-merp

9KpaH

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. orosop
Ne 104 or 17.06.2013 r.
Jlutiensuu OeccpovHbie

2.
MicrosoftOfficeStandard
2013 Russian. Jlorosop Ne
114 or 12.11.2014
Jlnensun 6eccpoynHbie

3. [IporpammHoe
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http://6years.ru/index.php
http://elibrary.ru/defaultx.asp
http://tusearch.blogspot.com/
http://dmb.biophys.msu.ru/
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html
http://www.library.biophys.msu.ru/
http://www.sciencemag.org/
http://www.nkj.ru/
http://www.ibp.ru/

3. yuebnaa ayoumopua oOna

npoeedeHus  ZPYnnoevix - U
UHOUBUOYAILHBIX
Koncynomayuui: aymaropus Ne

329 (yueOHblif kopryc 6uodaka),
aymuropust Ne 331  (y4ueOHbIi
kopriyc O6uodaka), aymuropust Ne
319, naboparopus UT (yueOHbIi
Kopryc Onodaka).

4. yuebnasa ayoumopusa O01a

meKywezo KOHmPOJis u
RPOMEINCYMOUHOIL
ammecmayuu: aymutopus Ne

329 (yueOHblit kopryc O6uodaka),
aymutopust Ne 331  (y4eOHsblid
kopmyc Ouodaka), aymuropus Ne
319, naboparopus UT (yueOHbii
koprmyc Onodaka).

5. nomeuienusn ons
CaMOCMOAMENbHOI  padomul:
aymutopust Ne 428  (y4eOublii
koprnyc Ouodaka), YHUTANTBHBINA

3an Nel (TrraBHBIH KOpITyC).

6. yueonaa ayoumopus Oona
Kypco60zo RPOEKMuUposanus
(évinonnenus Kypcoebix
paoom): aymuropus Ne 329
(yueOHbIii  kOpmyc  Ouodaka),
aymutopust Ne 331  (y4eOHblid
kopmyc Omodaka), aymuropus Ne
319, nadoparopus UT (yueOHbii
kopmyc Onodaka).

340, criekTpodoToMeTp Cd-16,
cunektpodoromerp CP-121, tepmocrar TC 1/80
CI1Y, nenrpudyra OITH 3,02, mkad BBHITSDKHON
MaJIbIH.
Aynuropus Ne 329

VYuebnast  mebenb, J0cka,  JabopaTopHBII
uHBeHTapb, Bechl Ohaus SPU-202, Tepmocrar
TCO 1/80 CIIY oxmaxnaromuii, IeHTpudyra
OIIH 3M, mkad BBITSHKHOW OONBIIOW — 2 IIT.,
MarHuTHas memanka MM-4, BeChl TOPCHOHHBIC,
skpan Ha mratuBe Dexp TM-80, mkad BBITSKHON
— 2 .

Aynuropus Ne 319
JlaGopaTopus UT
VYueOHast  MmeOenb,  J0OCKa,  MEPCOHAIBHBIH
komrbtoTep B komruiekte Nel iRU Corp — 15 .
Aynutopus Ne 428

YuebHast meOenp, 10cka, TpUOyHa, MyJIbTUMEIHA-
npoekTop InFocusIN119HDx, HOyTOYK Lenovo
550, skpan HacteHHbli ClassicNorma 200*200.
MOHOOJIOKH CTallMOHApHBIE —2 IIT.
UYuraneHselii 321 Nel
VYueOHast MeOenb, y4eOHBIH U CLIpaBOYHbIH (DOHT,
HEOTpaHUUEHHBIH KPYIJIOCYTOYHBIH JOCTYII K
AIEKTPOHHBIM OuOIMoTednbIM cuctemaM (OBbC) n
B/, crenp mo moskapHOi 6€30MacHOCTH,
MOHOOJIOKH CTarmoHapHee — 5 mt, MDY
(mpuHTEp, CKaHep, Komup) - 1 mr.

ob6ecneuenre Moodle.
OdunnanbHBINH
OpUTHMHAJIbHBII
AHTJIIMHACKUI TEKCT
JIALEH3UU JJI CHCTEMBI
Moodle,
http://www.gnu.org/license
s/gpl.html

IlepeBon nuueH3uu ISt
CHCTEMBI Moodle,

http://rusgpl.ru/rusgpl.pdf
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MHWHOBLPHAVYKH POCCHUU

ITpunoxxenue Ne 1

®I'BOY BO «BAIIKUPCKUI TOCYJAPCTBEHHBIM YHUBEPCUTET»

BUOJIOTUYECKUN ®AKYIIBTET

COIEPKAHUE PABOUYEM ITPOT PAMMBbBI

TUCTIMIUTUHEI brodusnka Ha 5 cemecTp

(HaMMEHOBaHUE TUCITUTUTHHBI )
OuHast

(opma obyueHus

Pabouyro mporpaMMmy OCyIIECTBIISIFOT:

Jlekuu: JoueHT, K.6.H. [IlnupHas N.A.
(TOJKHOCTD, yU. CTETIEHb, (.1.0.)

[IpakTHueckue 3aHATHS: JoueHT, K.0.H. [lnmupuas U.A.
(TOKHOCTD, y4. CTelNeHb, (.1.0.)

Bunx pabotsl

O0LeM TUCHUIITITHHEI

O6mas TpynoemkocTs auctuiuinabl (3ET / yacoB) 3/108
Y4eOHBIX 4acoB Ha KOHTAaKTHYIO paboTy ¢ IpernoiaBaTenieM:
JIEKIIUH 18
MPAKTHYECKUX/ CEMUHAPCKHUX
71a00paTOPHBIX 36
Npyrux (TpyHnoBas, UHANBUIYAIbHAS KOHCYIbTALUS U UHBIC BUIBI
y4eOHOM JeATEeTLHOCTH, MPEyCMAaTPUBAIOIIHNE PA0OTy 00YUaAIOIIUXCS C
npenojaBaresnem) OKP 3,7
Y4eOHBIX 4acOB Ha CaMOCTOSTENBHYIO padoTy obydarommxcs (CP)
BKJIFOYAs! MMOATOTOBKY K DK3aMEHY/3a4eTy 6,5
Y4eOHBIX 4acOB Ha MOATOTOBKY K dk3aMeHy (KoHTpoib) 43,8

B Tom unce:
KypcoBas pabora 5 CEMECTP
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OcHoBHas 1

dopmMma TeKyliero

dopma H3YUCHUS MATCPUAIIOB: JICKIHH, IPAKTHUCCKUE KOHTPOJIA
JTOTIOTHUTEITbHAS
N 3aHATHS, CCMHUHAPCKHE 3aHATHS, JJAOOPATOPHBIC PAOOTHI, 3amaHus 1o yCIIeBaEMOCTHU
0 JTuTeparypa .
o Tema u comepKanue caMocTosATeIbHas paboTa U TPYAOEMKOCTD (B Yacax) KoM epHﬂng’aﬂ CaMOCTOATEIbHOM (KOIIIOKBUYMEI,
P Y pabote CTyIeHTOB KOHTPOJIbHbIE Pa0OTBHI,
CTyIleHTaM (HOMepa U3
KOMIIBIOTEPHBIC TCCThI U
CIIHICKa) )
Bcero JIK ITP/CEM JIP Cp
1 2 3 4 5 6 7 8 9 10
1. HUcTtopus, npeamet, MeTOABI, 4 2 1,3,7 Pa3purue Ouodusuku | TecTupoBaHue, 3aruTa
pa3nensl onopusnku. bruodpusuka — B XIX-XX BB. 71a00paToOpHBIX padboT
HayKa 0 (PH3HKO-XHMUIECKIX Brinarormume
mporeccax B OMOJIOTHYECKHUX 3apyOeKHbIC U
cucreMax. [Ipenmer u 3a1aun OTEUYCCTBEHHBIC

6noduzuku. Mcropus pa3Butns HayKu

Y4eHbIC, BHECIITHE
BKJIAJI B Pa3BUTHE
Hayku. CBs3b
OHODHU3UKH C
JIPYTUMH HAyKaMH.
Paznensr 6modpu3uky.
3amaun 6nopu3uKy B
MIPaKTUKE HAPOIAHOTO
XO3SIHCTBA.
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TepMoanHaAMHKA OMOJTOTMYECKUX 4 2 1-3,5 TepmoauHamuka TectupoBanue, 3amuTa
MPOIECCOB PaBHOBECHBIX nmabopaTopHBIX paboT
TepmommHamuKka (He)paBHOBECHBIX COCTOSIHUH.
coctosinuil. TepMonuHamMuueckue TepmonuHamuka
cucreMsl. Kimaccudukanms. 3akoHbI HEPaBHOBECHBIX
TEPMOIMHAMUKHU. DHTAJIBINS. COCTOSIHUI.
Outponus. CBoOOOIHAS SHEPTHUS. DHTponus B
JluHeiiHas ¥ HeMHEeHAas OTKPBITBIX CUCTEMAX.
HEpaBHOBECHAs! TEPMOIUHAMUKA. Temnocoaep:xanue
TepMonmHaMHUYEeCKHE TOTOKH. CHCTEMEI. 3aKOH
Teopema [Ipuroknaa. CranroHapHOe I'ecca. CBobOomgHas
COCTOSIHUE. SHEprus.

CraunoHapHoe

COCTOSIHHE OTKPBITHIX

cucreM. JKuBele

OpTaHU3MBI C

MO3HITAHN

TEPMOJIMTHAMHUKH.
MouJekyasipaas ouodusuka. 11,5 2 1,2-4 MakpoMoIIeKyIbl— TectupoBanue, 3auuTa
MaxkpoMoseKyssl — OCHOBa OCHOBA OpraHu3alyu | JabopaTopHBIX paboT.
OpTraHu3aIy U PYHKITHOHUPOBAHUS u CobGecenoBanue —
Ouosoruueckux crpykryp. CBoiicTBa, (YHKIIMOHUPOBaHUS | OOCYyK/AEHHE,
KOH(popManusi Makpomoiekyi. CHiibl, OMOJIOTUYECKUX PO IEeHHOTO
cTabmI3upyIore KoH(POpMAaLnio ctpykTyp. CTpyKTypa | Marepuaia
MaKpOMOJIEKYII. 6emnxoB, HK.
OHU3UKO-XUMAYICKIE METOJIBI OCHOBHEIE
H3yYCHHUST MaKpOMOIICKYJL. XpOMOQOPEI,
CHeKTpOCKOMUYECKUE METO/IBI. norolaronue B Y-
Ancop6rmonnas, UK, JWara3oHe JIMH
(utoypecIieHTHasICIEKTPOGOTOMETPHS, BOJTH.
K[ u IOB-cnekTpoMeTpus. PCA, SIMP, OI1P-

CHEKTPOCKOIFS,

MacC-CIEKTPOMETPHS
CTpykTypa u pyHKIHOHMPOBaHUE 0,5 2,6 [Iporeonunocomsl. TectupoBanue, 3auura
Onosnornyeckux MemOpan. benku u Om3uKo-XxuMHIYecKie | J1abopaTopHBIX padoT
JUIUIBI MeMOpaH. MozienbHbIe MEeXaHU3MBI
MeMOpaHHbIe cucTeMbl. PHU3HKO- CTaOMIIM3aLUH
XUMHUYECKUE MEXaHU3MBI MeMOpaH.
crabunmszanuu Mmemopas. Tpancnopt OcobeHHocTH
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BEILIECTB Yepe3
MeMOpasbL [TacCHBHBIN 1 aKTHBHBIH
TPACHOPT NEKTPOIUTOB H
HeanekTponuToB. Juddysus,
obneruennas auddysus. Monnas
MIPOHHUIIAEMOCTh MEMOpaH.
DnekrpoauddysHoe ypaBHEHUE
Hepucra-Ilnanka

(ha30BBIX MEPEXONIOB
B MeMOpaHHBIX
cucremax. Tpancnopt
caxapoB U
aMHMHOKHCIIOT Yepe3
MeMOpaHbI ¢
ydJacTHeM
MIEPEHOCYHKOB.
IInHOIMTO3.
O0pazoBanue
CBOOOIHBIX
paJnKaIoB B TKAHIX
a HOpME | [IpH
MaTOJIOTUYECKUX
poreccax, poiib
aKTUBHBIX (popm
KHCIIOpOJa.
AHTHOKCH/IaHTHI,
MEXaHH3M UX
OMOJIOrNYECKOro
TICHCTBHS.
EcrectBeHHbIE
QHTHOKCHJIAHTBI
TKaHEeW U ux
OHMOJIOTHYECKAS POJIb.

OCHOBHBIE

TTOJIOXKEHUS TEOPUH

MuTuemnna.
Buonorenunanpl. Pusndeckue 10 4,7 DNeKTpUYECKHe TectupoBanue, 3ammra
OCHOBBI BOBHHKHOBEHUS CBOMCTBa nabopaTopHBIX padoT
OHOIOTEHIINAIIOB. OHOJIOTHYECKUX
DNEKTPOXUMUYCCKHIA TOTCHIIAAI. MeMOpaH.

[ToTeHuunan nokos U MOTEHIUAI
JIEUCTBHUS.

MonekymsipHble MEXaHU3MbI
SHEPTETUYECKOrO CONPSKEHUSL.
I'enepupoBanue 3HEpruu B
OHMOJIOTHYECKHX CHCTEMaX.

KabenbHEIe cBOICTBA
HEPBHBIX BOJIOKOH.
IIpoBenenue
HMITYyJIbCa 110
HEMHUEJIMHOBBIM 1
MUEINHOBBIM
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DNEeKTPOHHO-TPAHCIIOPTHAS IIETIb,
okucnuTenbHoehochopuImpoBaHue.

BOJIOKHaM. PU3uKo-
XMMHYECKHE
MIPOLIECCHI B HEPBHBIX
BOJIOKHAX IIPH
MIPOBENICHUH psa
HAMIIYJIbCOB
(puT™MHUECKOE
BO30YKICHUE).
MonexyssipHble
MEXaHU3MBbI
MIPOLIECCOB
9HEPreTUYECKOro
conpsbkeHus. CBsi3b
TpaHCIIOPTa HOHOB U
IIPOLIECCOB MepeHoca
JNIEKTPOHOB B
XJIoporiacTax u

MHUTOXOHAPHSIX
Buodusuka cokpaTuTeJabHbIX OcHoBHBIE cBolicTBa | TectupoBaHme, 3amuTa
nponeccoB.O01Iast XapaKTepUCTHKA MIONIEPEYHOIIONIOCaTOH | J1a00paToOpHBIX padoT
MEXaHOXUMHUUYECKHX MIPOLIECCOB. MBIIIIBI KaK

OCHOBHBI€ THITbI COKPATUTEIBHBIX U MEXaHOXUMHYECKOTro

MOABMIKHBIX cucTeM. HemblnieuHas u npeobpaszoBares

MbIIICYHasA IMMOABUXHOCTH OHMOCHCTEM.

MOHeKyJ'IHpHBIe MCXaHHU3MBbI
COKPATUTCIIbHBIX IIPOLIECCOB.

SHEPTHUH; CTPYKTypa
CapKOMEpOB, ee
H3MEHEHHE TIPH
COKpaIICHUH.
MonekynspHblit
MEXaHU3M
MBIIIEYHOT O
COKpAIIIeHUS, €r0
peryIsius.
DHeproobecneueHne
MBIIIEYHOTO
COKpaIICHUS;
3HAa4YEHHE OIBITOB
B.DHTENbBrapITa U
M.JIFOOMMOBOH.
QOYHKIIMOHUPOBAaHUE
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[IONEPEYHOIIOI0CATON
MBIIIITBI
MTO3BOHOYHBIX.
Mopenu Xakcnu,
JemepeBckoro,
Xuiia.

®oTo6H0NIOTNYECKHE TPOLIECCH] B
JKHUBBIX cucTeMax. OCHOBHbIC
cragnu (poTOOHMOIOTHIECKOTO
mporiecca. 3aKOHBI (HOTOXHMUH.
dorohu3noNIOrHUECKHE U
(hOTOJECTPYKTHUBHBIC MIPOIECCHI.

12

2,6,7

DoTOOHOJIOTHYECKHUE
MIPOLIECCHI B )KUBBIX
cHUCTEMAX.
AHTHOKHCIINTE
JIBHBIE CHCTEMBI
KJIETKH. MeXaHU3MbI
(doTopenenium.
JleiicTBue
yIABTPA(QUOICTOBOTO
M3JTyYeHHUs Ha
61000beKThI. CTaguu
(hOoTOOHOTOTUIECKIX
peaKLUmi.
doTopeakTuBa-1IU U
¢oro3amura.
doroceHcnobu-
JIN3aLHs.

Bbuodusuka penenuun
Tlopmonansras penenmus. OOmme
3aKOHOMEPHOCTH B3aUMOJEUCTBUS
JIUTaHA0BB penenropamu. Ponb
CTPYKTYPBI I1a3MaTUYECKOM
MeMOpaHbI B Ipoliecce nepeaain
TOPMOHAJIBHOTO CUTHaa. Perenrrop-
OIOCPEAOBaHHbIM BHYTPUKIIETOUHBIN
Tpancnopt. [Ipencrasienus o
LHUTOILIA3MEHHO-IEPHOM
TpaHcnopTe. MeTozbl HCClIe0BaHUs
TOPMOHAJBHBIX PELENTOPOB.

CeHcopHast
penemus. [Ipobnema
COTIPSDKEHUS MEXKTY
MIEpPBUYHBIM
B3aMMoOJIeicTBUEM
BHEIITHETO CTHUMYJIa C
peUEnTOPHEIM
cybcTparom u
reHepanuen
PELEnTOPHOTO
(TeHepaTopHOTO)
noreHana. Oomue
TIPE/ICTABICHUS O
CTPYKTYpE U
GbyHKIIHH
pEUENTOPHBIX

IIpoBepka noxiiagoBc
npe3eHTanuei
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KJIeTOK. MecTo
PpeLenTOpHBIX
TIPOIIECCOB B paboTe
CCHCOPHBIX CHCTEM.

KypcoBas paboTa

1-7

SIBnsiercs yacTbro
CaMOCTOSTEJILHON
paboThI CTYICHTOB H
YUUTBIBAaETCA B
y4eOHOM IDTaHe

Bcero yacos:

108

18

36

6,5
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PedATMHI-IIVIaH JUCHUILIVMHBI

buodusuka

Ilpunoswcenue 2

(Ha3BaHME TUCUUILIMHBI COITIACHO paboyeMy yueOHOMY IJIaHy)

Hanpasnenue buonorus
CHEIUATBbHOCTD

Kypc 3 ,cemectp 1

Buabl yueGHoli nesTeILHOCTH
CTYIeHTOB

bann 3a
KOHKPETHOE
3aJlaHue

Yucno
3aJaHuN
3a
ceMecTp

Banner

MuHUMansEHBII

MakcnmanbHEIH

MOIlyJIb IHpI/IHHI/IHBI OpraHu3anvu u (1)yHKHI/IOHI/Ip0BaHI/I${ JKHMBBIX CUCTEM

Texylmii KOHTPOJIb

1. AynutopHas pabora:

a) 3amuTa J1a00paTOPHBIX PadoOT;
0) BrimmomHeHNE TECTOBBIX 3aaHMHA
Ha Ja00PaTOPHBIX 3aHATHIX

10
10

(=)

20
10

PyGeskHblii KOHTPOJIL

1. KonrposbHasi pabora

10

1

10

Monyab 2 OU3NKO-XUMHUECKHE METOJIbl UCCIICIOBAHNS OMOMOJIMMEPOB

Texymmii KOHTPOJIb

1.AymuTopHas pabota:

a) 3ammuTa J1ab0paTopHbIX paboT;

0) Pemenue 3aja4 Ha MpaKTUIECKUX
SaHATHAX

10
10

(=]

10
10

PyGesxHblii KOHTPOJIL

1. KonTponpsHas paborta

10

10

HoompuTesibHbIE 0AJIBI

1.CPC

(=]

2.CBoeBpeMeHHas 3ammra pador

(=]

)]

3.BricTymenne ¢ JOKJIaI0M Ha
CEeMHHAapax

HocemaemocTh (6a/U1b1 BBIYUTAIOTCS

U3 0011ell CyMMbI HAOPAHHBIX (0AJ1J10B)

1. TlocemeHue JEKIIMOHHBIX
3aHATUN

0

2. TlocemeHne MpakTHYECKUX
(ceMHrHApCKUX, Ta00PATOPHBIX
3aHSITHIN)

0

HToroBplii KOHTPOJIb

Dx3ameH (>80 6aymwioB - OTIIMYHO, >
60 6ay1oB — x0poIo, > 45 6auIoB -
YIOBJIETBOPUTENHHO)

30

Bcero

110




	
	программа бакалавриата

	2. Цель и место дисциплины в структуре образовательной программы
	В процессе изучения биофизики, обучающиеся должны использовать, обогащать и систематизировать фундаментальные знания по физике, математике, химии, биохимии, молекулярной биологии, анатомии, физиологии человека и животных, физиологии растений. Изучение этого предмета является очень важным для формирования научного мировоззрения специалиста биологического направления. Студенты должны получить практические навыки для работы с приборами и оборудованием, используемыми в различных отраслях науки и производства – биологии, химии, медицины, фармакологии и сельского хозяйства.
	Контрольные вопросы к тесту по теме «Биологическая термодинамика»
	Контрольные вопросы к тесту по теме «Молекулярная биофизика.
	Методы исследований»
	Контрольные вопросы к тесту по теме «Биофизика клетки. Мембраны».
	Контрольные вопросы к тесту по теме «Фотобиологические процессы».
	16. Пассивный транспорт веществ через биомембраны. Транспорт неэлектролитов. Проницаемость мембран для воды.
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