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(c opuenmayuet Ha KapmMvl KOMNEMeEHYUlL)

B pesynbrare ocBoeHHs 00pa3oBaTeIbHON MPOTPAMMBI OOYJAFOIIHICS JOJIKEH OBJIAJICTh
CIIEAYIOIIMMHU pe3yiibTaTaMu 00ydeHHUs 110 JUCIUILINHE:

1. IlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHs MO JMCLHHUIJIMHE, COOTHECEHHBIX C
IUVIAHMPYEeMBIMH Pe3yJIbTATAMM OCBOEHHS 00pa30BaTe/IbHONH MPOrpaMMbl

Pesynbrarsl o0yueHuns

dopmupyeMast KOMIICTEHITHSI
(c ykazaHHeM KoJa)

IIpumeua
HUE

3HaHus 3HaTh: cozep)kaHue MPOLECCOB CAaMOOPTaHU3ALUH 1 OK- 7 - cnocobHOCTH K
camMo00pa30BaHus, UX 0COOCHHOCTEH M TEXHOIOTHI peasin3alul | CaMOOpTaHU3alyH 1
JUIsl OCBOEHHMS MH(pOpMAIHU B 00sacTi 0nodru3nku caM000pa30BaHHIO
3HaTh: TEOPETUUECKHE OCHOBBI, COBPEMEHHBIE IPOOIEMBI U OIIK-5 - criocobHOCTD
JIOCTYKEHUS! OMOPH3HKY; NIPUMEHSTH 3HAaHHUE
- TEPMHHBI U OIIPENIENICHNUS, NCTIONb3yeMble B OMO(H3HKE; MIPUHIIMIIOB KJIETOYHOH
- ¢usmueckme W XUMHYECKHE  OCHOBBl  CTPOCHHS, | OpraHM3aIN{
(YHKIIMOHMPOBAHMSI KJIETOYHBIX CTPYKTYp, KIETOK, OpraHoB, | OMOIOIrMYECKHMX OOBHEKTOB,
CHCTEM, OPI'aHU3MOB, 9KOCHCTEM; Onopusnyeckux u
-3aKOHOMEPHOCTH TPOTEKAHUsI TEPMOIMHAMHYECKUX ITPOLECCOB B | OMOXMMHYECKUX OCHOB,
Onocucremax; MeMOpaHHBIX IIPOIECCOB U
- CTpoeHHe u (YHKIIMOHUpPOBaHHE MaKpOMOJIEKYJ, | MOJEKYISIPHBIX MEXaHU3MOB
MaKpOMOJIEKY/ISIPHBIX ~ KOMIUIEKCOB  (OENKOB,  HYKJICHHOBBIX | )KM3HEIEATEIbHOCTH
KHUCJIOT);
- (PM3UKO-XUMHYECKNE MEXaHW3MBI NPOTEKaHUsI MEMOpaHHBIX
MPOLIECCOB M TNPHHIMIBI PETYSIIUM U CAMOPETYISLUH JKUBBIX
CHCTEM;
- NPHUHOUIBI M OCHOBHBIC 3aKOHOMEPHOCTH OJHEPTETHYECKHX
MIPOLIECCOB B )KUBBIX CHCTEMAX;
- MEXaHU3MBbI BO3AEHCTBUS (PU3NUECKUX U XUMHUYECKUX (haKTOPOB
Ha JKUBBIE CHCTEMBI
3HaTh NPUHIUITEI OMOYU3NUECKUX U ONOXUMHYECKUX OCHOB,
MeMOpaHHBIX IPOIECCOB M MOJICKYJISIPHBIX MEXaHU3MOB
KHU3HENESTEILHOCTH
3HaTh: OCHOBHBIE (H3MKO-XMMHUUeckue Meroabl uccnenoBanus | OITK-6 - cocobHOCTH
OMOJIOTHYECKUX CHCTEM; IIPUMEHSTH COBPEMEHHBIE
- IpUHOUIBI paboThI Ha 1TabopaTOpHBIX NPHUOOpax SKCIIEpHUMEHTAIbHBIC
METO/IBI PabOTHI ©
OMOIOrMYECKUMHU
00BEKTaMU B MOJNEBBIX U
712a00paTOPHBIX YCIOBUSX,
HaBBIKK paObOTHI ¢
COBPEMEHHOMH anmnapaTypoit
Ymenus YMeTh: IPUMEHATh METO/bI M TEXHOJIIOTHU CaMOOPTaHU3aLUH 1 OK- 7 - ciocobHOCTH K

camMo00pa30BaHHUs B 00acTH OMODHU3UKH

CaMOOpraHU3aluH |
caM000pa30BaHHIO

YMeTh: 00BSICHATh PU3NYECKUE U XUMUYECKHE OCHOBBI CTPOCHHUS,
(YHKIIMOHMPOBAHHMS KJIIETOYHBIX CTPYKTYP, KJICTOK, OPTaHOB,
CHCTEM, OPI'aHU3MOB, 9KOCHCTEM; - 3aKOHOMEPHOCTH IPOTEKaHUS
TEpPMOIMHAMHUYECKHX MPOLECCOB B OMOCHCTEMAX; - CTPOCHUE U
(YHKIIMOHMPOBAHHE MaKPOMOJIEKYJI, MaKPOMOJIEKYISIPHBIX
KOMIIIEKCOB (OEJIKOB, HyKJIENHOBBIX KUCIIOT); - (PH3HKO-
XMMHUYECKHE MEXaHU3MBbI IPOTEKaHNSI MEMOPaHHBIX IPOIECCOB U
TIPUHIMITEL PETYISIAN ¥ CAMOPETYIISIIIAHY JKUBBIX CHCTEM; -
TIPUHIMUITEL 1 OCHOBHBIE 3aKOHOMEPHOCTH SHEPTETHYECKUX
MIPOLIECCOB B )KUBBIX CHCTEMAX; - MEXaHU3MBI BO3JICHCTBUS
(U3MYECKNX U XUMHYIECKUX (haKTOPOB Ha JKUBBIE CHCTEMBI C
y4eToM OMO(N3NYECKHUX ACHEKTOB.

YMeTh aHaNMN3UpPOBaTh PE3YNIBTAThI 1a00PaTOPHBIX
JKCIIEPUMEHTOB

OIIK-5 - ctocoOHOCTh
MPUMEHSTH 3HAHHUE
MPUHIIUIIOB KJIETOUHOM
OpraHu3aIiu
OMOOrNYEeCKIX 00BEKTOB,
Onogusnyeckux u
OMOXUMHUYECKUX OCHOB,
MEeMOpaHHBIX MPOIIECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB
JKU3HENEATEIPHOCTH

‘VYMeTh: 0Ib30BaThCs OCHOBHEIMH HpI/I60paMI/I, HCHOIB3YyEMbIMU

OIIK-6 - cnocoOHOCTH




B IIPAKTUKE OHOIOTHYECKOTO IKCIIEPUMEHTa (CIIeKTpodoToMeTp,
(dorosnekrpokopuMeTp, pHMeTp, MuUKpoMeTp u Jp.); -
OIPEIETATh COCTAB BEIIECTB M PACTBOPOB C UCIIOIH30BAHHUEM
(PU3UKO-XUMHUECKUX METOJIOB;

YMeTh paboTaTh ¢ OMOTOrHYECKUMHU OOBEKTAMH B MOJNEBBIX U
T1a00PATOPHBIX YCIOBHUSIX

MIPUMEHSTH COBPEMEHHBIE
SKCIIEpHMEHTAIbHBIC
METO/IBI PabOTHI ©
OMOIOrHYECKUMHU
00BEKTaMU B MOJNEBBIX U
712a00paTOPHBIX YCIOBUSX,
HaBBIKK paObOTHI ¢
COBPEMEHHOMH anmnapaTypoi

Bnanenus
(HaBBIKH /
OTIBIT
JIEATEITBHOCT

u)

Braners: HaBBIKAMHM CaMOOpraHM3allMd M CaMOOOpa3oBaHHS B
y4eOHOM TIpomecce M IPH CaMOCTOSITENBHOH IOATOTOBKE K
71a00paTOPHBIM 3aHATHSIM M KOHTPOJIO 3HAHUH 10 OHO(H3HUKe

OK- 7 - ciocobHOCTH K
CaMOOpraHU3aluy |
caM000pa30BaHHIO

Bnanmers: TepMUHOIOTHEH M OCHOBHBIMY IMOHATUSIMHE B 00JIACTH
Oorodu3uKy T 00BACHEHUS (PU3MYSCKUX U XUMHUYECKUX OCHOB
CTpOCHUS, (PYHKIIMOHUPOBAHUS KIICTOYHBIX CTPYKTYP, KIICTOK,
OpTaHOB, CUCTEM, OPIaHU3MOB, SKOCHUCTEM; - 3aKOHOMEPHOCTHU
MPOTEKaHUS TEPMOITUHAMHYCCKHX TIPOIECCOB B OMOCUCTEMAX; -
cTpocHUe U (GYHKIIMOHUPOBAHUE MAKPOMOJICKYII,
MaKpOMOJICKYIISIPHBIX KOMITICKCOB (OCIKOB, HYKJICHHOBBIX
KHCJIOT); - (PU3UKO-XUMUYCCKUEC MEXaHU3MBI IIPOTCKAHUS
MEMOpaHHBIX MPOIIECCOB U MPHHIUIIBI PETYIISIUA U
CaMOPETYISINA KUBBIX CUCTEM; - IPUHIIUITEI 1 OCHOBHBIC
3aKOHOMEPHOCTH JHEPIeTHUCCKUX MPOIECCOB B )KUBBIX CHCTEMAX;
- MEXaHU3MBI BO3JICHCTBUS (PH3UUCCKUX U XUMUUCCKUX (DaKTOPOB
Ha KUBBIE CUCTEMBI

BJ'Ia,HeTL METOAaMHU I/ICCJ'IG,HOBaHI/Iﬁ OHOIOrHYECKUX MOJICKYJT

OIIK-5 - ctocoOHOCTh
MPUMEHSTH 3HAHHUE
MPUHIIUIIOB KJIETOYHOM
OpraHu3aIiu
OMOIOTHYEeCKIX 00HEKTOB,
Onogusnyeckux u
OMOXUMHUYECKUX OCHOB,
MEMOpaHHBIX MPOIIECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB
JKU3HENEATEIPHOCTH

Brianers HaBbIKaMu paboOThI ¢ COBPEMEHHOM armaparypoi
Brajgers: MUPOKUM CIEKTPOM (PU3UKO-XMMHUUECKUX METOIOB U
UCMONB30BaTh WX JUIS  DEIICHHS 3aJa4  JKOJOTMYECKOTO
MOHHUTOPUHTA, PaJUOOUONOrHH, MEIUIMHCKON, BETEPUHAPHON
Oonou3uKH, OHOTECXHOIOTHU

OIIK-6 - ciocobHOCTD
MIPUMEHSTH COBPEMEHHBIE
SKCIIEpHIMEHTAIbHBIC
METO/IBI PabOTHI ©
OMOIOrMYECKUMHU
00BEKTaMU B TOJNEBBIX U
712a00paTOPHBIX YCIOBUSX,
HaBBIKK paObOTHI ¢
COBPEMEHHOM anmnapaTypoit




2. leab 1 MeCTO IMCHUILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMBbl

Jucnunnuna «brnodusuka» OTHOCUTCS K 6@30601 YaCTH.

JucnumnnuHa nzydaercs Ha 3 kypee B 5 cemectpe OJ1O OakanaBpuara.

J71 0CBOEHHUS TUCIUILUIMHBI HEOOXOAMMBbI KOMITIETEHIIMH, C(OOPMUPOBAHHBIE B PAMKaX U3y4CHHS
CJIEAYIOIIMX AUCUHUTUINH:

¢bu3uKM (aTOMHO-MOJIEKYJISIPHOE Y4€HUE, TEPMOJMHAMUKA, MEXaHUKa, ONTHUKA, AJIEKTPUUYECKHE U
ANIEKTPOMAarHUTHBIE CBOMCTBA BEIIECTBA); XUMHUU (HEOpraHWuYecKas, OpraHuyeckas, aHaJIUTHYecKas,
(bu3KoIION THASA ) OMOJIOTMYECKOW XHUMHH, MOJICKYJISIpHON Ouosioruu (CTPyKTypa W CBOWMCTBa
OpraHUYECKUX MOJIEKYJ, OMOCHHTE3 MAaKPOMOJICKYJI, OOMEH BEIIECTB); aHATOMHH, (PU3UOJIOTHUHU YeIOBEKa
U OKUBOTHBIX  (CTPYKTypa  KJIETOK, TKaHEW, OpraHoB, (U3HOJIOTHH  KPOBOOOpAIICHUS,
anekrpodusnonorus), pusnonorun pactenuit (horodbuosorus, GoToCUHTES).

1. Ilenamu ocBoeHus Kypca OWO(MU3UKH SBISETCS OBJIAJACHHE CTYICHTAMU TEOPETUUYECKHUX
3HAHUH O (HUBUKO-XUMHUUYECKHX 3aKOHOMEPHOCTAX  (YHKIIMOHUPOBAHUS OHOJIOTHYECKUX (KUBBIX)
CUCTEM U IMOJIyYeHUE MPAKTUYECKUX HABBIKOB M YMEHMM ISl HCCTIEIOBAHUSI ITHUX CHCTEM.

2. 3aoauu kypca:

B mnponecce wusydenuss Onodusuku, oOydarommecs  JOJDKHBI — KCIOJb30BaTh, oboramarb U
CUCTeMAaTU3UpoBaTh (yHAAMEHTANbHbIE  3HaHUS 1O (QU3MKE, MareMaTHKe, XWMHUHU, OUOXHMUH,
MOJIEKYJISIPHOM OHMOJIOTHH, aHATOMUHU, (PU3UOJIOTHM YEOBEKAa W >KUBOTHBIX, (DM3MOJOTHUU PACTCHHM.
W3yuenue sToro mpenMera SBISIETCS OYEHb BaXKHBIM Ui (POPMUPOBAHHUS HAYYHOTO MUPOBO33PEHHUS
crieranucTa Ouogoruyeckoro HampasieHus. CTYIeHTBl JIOJDKHBI OJYYUTh MPAKTHUECKUE HABBIKU JUIS
paboTel ¢ mnpubopamMu U O0OOPYIOBAaHHMEM, HCIOJIB3YEMbIMH B Pa3JIMYHBIX OTPACIAX HAYyKd U
MIPOU3BO/ICTBA — OMOJIOTUH, XUMHUH, METUIIMHBI, (DapMaKOJIIOTHH U CEIIbCKOTO XO3SICTBA.
J71 0CBOEHHUS TUCIUILUIMHBI HEOOXOAMMBbI KOMITIETEHIIMH, C(OOPMUPOBAHHBIE B PAMKaX U3y4CHHS

CJICAYIOIIMX AUCUHUTUINH:

I'ucronorusa, Ilutosmorus, OpraHuyeckas XUMHUA  3HAKOMST  CTYJIEHTAacO CTPYKTYpPHOM
opraHu3anuell TKaHed M KJIETOK, CBOMCTBAMHM HMXMMHUYECKHM COCTaBOM OPraHMYEeCKUX BEIIECTB, YTO
CHOCOOCTBYET YCBOCHHIOCTYACHTAMHM MEXaHU3MOB OHOXMMHYECKMX pEaklUi, MPOTEKAIIUX B
XKUBbIXoprauuzmax. O0yJarommuiics J0JKeH UMETh Mpe/icTaBlIeHne 0 GyHAaMeHTaIbHbIXpa3ienax o0rei
OMOJIOTUHU, TAaKUX KaK LMTOJIOTHS M THCTOJIOTHS, IMO3BOJSIOUIUXIIOHATh MPUHIMI OpraHu3aluud U
(GYHKUMOHUPOBAHUSA KIETOK U CYOKJICTOUHBIXCTPYKTYp: SApa, MHUTOXOHJPHM, IJIacTHU], JIU30COM,
pubocom, ammapara lonbpmxu uap., Pu3ukd (aTOMHO-MOJIEKYISIPHOE YY€HHE, TEepMOJMHAMUKA,
MEXaHHUKa, ONTHKA, HIEKTPUUECKHE U IEKTPOMarHUTHHIE CBOMCTBA BEIIECTBA); XUMUU (HEOpraHuveckas,
OpraHuyecKasi, aHAIUTHIeCKasi, PU3KOJUIOU THAS ).

OcBoeHue KOMMETCHLMH AUCUUIIMHBI HEOOXOAMMBI IJIi M3YYEHUS CIEAYIOIINX AWCUUIUINH:
PapmoGuonorus, Mukpobuonorus, supyconorus, ®usnonorna pacteHmin, Pusnonorna Yenoseka
N XUBOTHbIX.

Conepxxkanue padoueii nmporpaMmbl (00beM JMCHUIUIMHBI, THNBI U BUAbI Y4eOHBIX 3aHATHH,
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yueOHO-MeToan4YecKoe o0ecredeHne CaMmoCTOSITeIbHOM PadoThl 00y4YAKOIMXCH)

Coneprxkanue pabouelt mporpaMmbl npeacTanieHo B [Ipmnoxenun Ne 1.



4.®0H/1 OLIEHOYHBIX CPEACTB M0 IUCIHUIINHE

4.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHUEM 3TANOB UX (JOPMUPOBAHMS B MpoIeCcCe OCBOEHMSI
oOpa3oBaresibHOI MporpaMmmbl. OnucaHne NokKa3zaresieil 1 KpUTepHeB OLlEHMBAHUS
KOMIIeTEeHIMIA Ha Pa3JIN4YHbIX 3TANaX UX (POPMHUPOBAHMS, ONIMCAHHE IIKAJI OLleHUBAHUSA

Kox u popmynuposka komneteHIuu OK- 7 - ciocoGHOCTh K caMOOpraHU3aliK |

camo00pa30BaHUIO
Oran [Tnanupyemsle Kpurepun orieHHBaHus pe3ylIbTaToB 00y4eHHs
(YpoBeHB | pe3ynsraThl 00ydeHUs
) (mokazaTenu 2 («He 3
OCBOCHH JIOCTYKEHUS
YIOBJIETBOpHUTEN | («YIOBIETBOPHUTE 4 («Xopormo») 5 («OtnmaHO»)
s 3aJJaHHOTO YPOBHS
KOMIIETE OCBOCHUS BHO) TbH0%)
HIIMU KOMIICTEHIINH)
He 3naer (ne JemoHcTpupyer JlemoncTpupyet
OpPHEHTHUPYETCST) YaCTHYHBIE 3HaeT JOCTaTOYHO B N
Jonyckaer 3HaHUA 0e3 6azoBoM oObeMe BRICOIIH YPOBEHb
rpyOble OMMOKH | TPYOBIX OMMOOK SHAHHIH
IlepBriii | 3HaTh: comepkaHue 1. He 3naer | demoncrpupyer B | JleMoHCTpupyeT JemoHCcTpupyer
JTarn IIPOLIECCOB conep kaHue LIEJIOM BEPHOE, C | YBEPEHHOE 3HAHHE | YBEPEHHOE 3HaHHE
(YpOBEeHB | caMOOpraHu3aldi U | IIPOLECCOB HEKOTOPBIM OCHOBHBIX OCHOBHBIX
) camoo0pa3oBaHus, camMoopranu3an, | KOIH4eCTBOM TIOJIOKEHUH TIOJIOKEHUHTIpoLIec
nX 0COOEHHOCTEH U un U | HETOUHOCTEH M | IIPOLECCOB COB
TEXHOJIOTUH camMoo0pa3oBaH | OmMMOOK, 3HAHME | CAMOOpPTaHU3AIMU U | CaMOOPTaHU3AINU
peanu3anyy uis ns, UX | OCHOBHBIXIIPOLIEC | caM00Opa3oBaHMS, u
OCBOEHHUS ocoOeHHOCTEH U | cOB nxX ocoOeHHOCTeH W | caMooOpa3oBaHMS,
nHdopmary B TEXHOJIOTUH CaMOOpPraHn3aly | TEXHOJIOTHI nX 0COOEHHOCTEH U
obnacti OMODM3NKK | peanu3anuy Ui | | peanu3anuu JUISL | TEXHOJOTHH
OCBOCHUS camMo00pa30BaHMsl | OCBOCHHMS peamuzauuy UL
nadopmaruu B |, ux | uHpOpMAIHU B | OCBOEHHMS
obnactu ocobeHHOCTE | | oOnacT Onopu3uKK | MH(OPMAIMH B
onoduzuku TEXHONOTU obnacTu
peanmuzauuu 1A O6nopu3uKH
OCBOCHUS
nadopmamn B
obnactu
onoduzuku
Bropoii VYmers:  mpumenars | 1. He ymeer | Ha Ilonumaer u ymeer | IloHumaeT u ymeer
JTarn METOJIBI U | IpUMEHSTH YIIOBJIETBOPHUTENb | IPUMEHSTH Ha | IPUMEHSTH Ha
(YpOBEHB | TEXHOIIOTHU METOJIBI U | HOM YPOBHE | NMPAKTHKE OCHOBHBIC | IPAKTHKE JUIst
) CaMOOpPraHW3alMi W | TEXHOJIOTUH UCTIONB3YeTMETOl | METOIBIN CaMOCTOSITEIEHOTO
camMoo0pa3oBaHMSl B | CAMOOpPTaHHM3all | Bl M TEXHOIOTHH | TEXHOJIOTHH penieHus
obnactu onodusuku | un U | caMOOpraHM3aly | CaMOOPTaHU3AMU U | UCCIIENOBATEIBCKH
camoo0pa3oBaH | H camMoo0pa3oBaHMsl B | X 3a7ad OCHOBHBIC
usi B oOmactu | camooOpa3zoBaHMsl | 0OMacTH OMO(DU3UKH | METOABIN
onoduzuku B obnacTu TEXHOJIOTUI
O6nopu3uKH CaMOOpraHu3aluu
u
caM000pa30BaHus
B obnactu
ouoduzuku




Tperuit Bnaners: HaBBIKAMH

JTarn CaMOOpraHu3aId U

(YpoBeHB | camMo0Opa3oBaHUS B

) y4eOHOM Tpoliecce H
npu
CaMOCTOSITETTbHON
TIO/ITOTOBKE K
712a00paTOpHBIM
3aHATHAM "
KOHTPOJIIO 3HAHUH 110
onogusuxe

1. He Bmageer
HaBBIKAMHA
MIPAaKTHYECKOTO
IIPUMEHEHUsICaM
OOpTaHHU3aluy U
camoo0pa30oBaH
usi B yd4eOHOM
mpolecce u Mpu

CaMOCTOSITEILHO
W TIOATOTOBKE K
71200paTOPHBIM
3aHATHIM u
KOHTPOITIO
3HAHUH o
onogusuxe

Ha
VIOBIICTBOPUTEITH
HOM YpOBHE,
JTOITyCKast
OTJICIBEHBIC
HerpyObIe
OmMOKY, BIajgeeT
HaBBIKAMHU
MPAKTUYECKOTO
MIPUMCHECHUS
3HAHUHA
0caMOOpraHu3aIH
" "
caM000pa3oBaHus
B yaeOHOM
mporecce W Tpu
CaMOCTOSITETbHON
MTOATOTOBKE K
712a00paTOpHBIM
3aHATUSIM "
KOHTPOJIO 3HAHHUU
o 6uodusuke

YBepeHHo
HaBBIKAMHA
MIPAaKTHYECKOTO
NIPUMEHEHUS 3HAaHUH
0CaMOOpTaHU3aLUH
n camMoo0pa3oBaHUs
B y4eOHOM mporecce
u pu
CaMOCTOSITETIbHOM
TIO/ITOTOBKE K
71200paTOpHBIM
3aHATHAM "
KOHTPOJIIO ~ 3HaHWH
o 6uodusuke

BJIaaccT

Bnageer u
JIEMOHCTPHPYET
CaMOCTOSITEITBHOE
MIPUMEHCHUE
HABBIKOB
MPAKTUYECKOTO
MIPUMCHECHUS
3HAHUHA
0caMOOpraHU3aIH
u u
caM000pa3oBaHus
B yaeOHOM
mporecce W IpHU
CaMOCTOSITETbHON
MTOATOTOBKE K
712a00paTOpHBIM
3aHATUSIM "
KOHTPOJIO 3HAHHUU
o ouodusuke

Konx u popmynuposka komnereHIuu OITK-5 - criocoGHOCTh MPUMEHSITh 3HaHHE MPUHIIUIIOB KICTOYHOM
opraHu3anuy OMOJOrMYEeCKHX 00bEKTOB, OMO(MHU3NUECKHX U OMOXMMHYECKMX OCHOB, MEMOPAHHBIX

OponeCCOB M MOJICKYIIAPHBIX MEXaHU3MOB X XHU3HCACATCIbHOCTH

Ortan [Tnanupyemsle Kpurepun orieHBaHus pe3ylIbTaToB 00y4eHHs
(YpoBeHB) pE3yIBTaThI
OCBOEHHUS 00y4eHust
KOMIICTEHIINH (mokazaTenu 2 («He 3
JIOCTYOKEHUS
3A72HHOTO ynoBneTBopuTen | («YIOBICTBOPHUTEIH 4 («Xoporoy) 5 («OTu4HOY)
ypoBHS BHOY) HO»)
OCBOCHUS
KOMIICTECHIINH)
[lepBriii aTan 3HaTh: He 3naer JemoHCTpUpYET B JemoHCcTpupyer JemoHCcTpUpYyeT
(YpoBeHB) TEOPETUYECKHE | TEOPETHYECKUE | IEJIOM BEPHOE, C YBEpEHHOE YBEpEHHOE 3HaHHE
OCHOBHI, OCHOBHI, HEKOTOPBIM 3HaHHE TEOPETUYECKHX
COBPEMEHHBIE COBPEMEHHBIE KOJTMYECTBOM TEOPETUYECKHX OCHOB,
IpOOIEMBI IpOOIEMBI U HETOYHOCTEH 1 OCHOB, COBPEMEHHBIX
JIOCTYKEHUS JIOCTYKEHUS OLINOOK, COBPEMEHHBIX po0bieM u
Onopu3NKH; Onopu3NKH; 3HAaHHETEOPETHYECK | IPOOIEM U JIOCTHKEHU I
- TepMHHBI W | - TEPMHHBI H | MX OCHOB, JIOCTHKEHHH Onopu3NKH;
olpeneseHusl, olpeneNeHus, COBPEMEHHBIX Onopu3NKH; - TEPMHHBl W
UCTIONB3yeMble | HCHONb3YeMble | MpoOieM U - TEpMHHBl W | OIpEnIeNICHus,
B Onodusmke; B Onousmke; JIOCTHKEHHH olpeneneHus, UCTIONB3yeMble B
- ¢Qusnueckue | - ¢pusmyeckne u | OMOPHU3MKH; UCronb3yeMble B | Omodusnke;
U XUMHYECKHE | XUMHYECKHUE - TepMHHBl ¥ | Omodu3HKe; - (¢usnyeckue u
OCHOBBI OCHOBBI olpeneneHus, - (u3nuecKkue W | XMMUYECKHE
CTpOEHHS, CTpOEHHS, UCTIONB3yeMble B | XMMHYECKHE OCHOBBI CTpPOEHHS,
(GYHKIMOHUPOB | (DYHKIIMOHUpPOBA | OHOQH3HKE; OCHOBBI (YHKIIMOHUPOBAHU
aHus HUS KIJICTOYHBIX | - (U3MYECKHE U | CTPOEHWS, s KJIETOYHBIX
KJIETOYHBIX CTPYKTYPD, XMMHUUYECKHE (YHKIIMOHUPOBAH | CTPYKTYp, KJIETOK,
CTPYKTYP, KJIETOK, OCHOBBI CTPOEHHS, | sl ~ KICTOYHBIX | OPTaHOB, CHCTEM,
KJIETOK, OpraHoB, (YHKIIMOHUPOBAaHH | CTPYKTYp, KJIETOK, | OpPraHn3MOB,
OpraHoB, CHCTEM, s KJICTOYHBIX | OpPraHOB, CHUCTEM, | IKOCHCTEM;
CHCTEM, OpraHU3MOB, CTPYKTYp, KJIETOK, | OpPraHW3MOB, - 3aKOHOMEpPHOCTH
OpraHU3MOB, 9KOCHCTEM; OpPraHoB, CHCTEM, | DKOCHUCTEM; MIPOTEKAHMS
9KOCHCTEM; - OpraHU3MOB, - TEPMOITMHAMHYECK
- 3aKOHOMEPHOCT | JKOCHCTEM; 3aKOHOMEPHOCTH | WX IIPOIECCOB B
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3aKOHOMEPHOC | M  TIPOTEKAaHWs | - 3aKOHOMEPHOCTH | INPOTEKAHUS Onocucremax;
TH TIPOTEKaHUs | TEPMOAMHAMUY | HPOTEKAHMS TEpMOIMHAMHUYEC | -  CTPOCHHE U
TEpPMOIMHAMHY | E€CKHX TEPMOIMHAMHYECK | KHX HPOLECCOB B | (PyHKIMOHHPOBAHU
€CKHX IpoLECCOB B | MX TIIPOIECCOB B | OMOCHCTEMaXx; € MaKpOMOJEKYI,
mpoleccoB B | OMocucTeMax; Onocucremax; - CTpOGHHE W | MaKpOMOJIEKYISIpH
Onocucremax; - cTpoeHHMe U | -  cTpoeHHe ¥ | (YHKIMOHHUPOBAH | BIX  KOMILJIEKCOB
- crpoeHue W | (QyHKUMOHMpPOBA | (YHKIMOHHPOBaHU | He (6enxoB,
(YHKIMOHUPOB | HUE €  MakpoOMOJEKYd, | MaKpOMOJEKYI, HYKJICHHOBBIX
aHue MaKpOMOJIEKYJ, | MaKpOMOJEKYISpH | MakpOMOJEKYIsp | KHCIIOT);
MaKpOMOJIEKYJ, | MaKpOMOJEKYIsl | BIX KOMIIIEKCOB | HBIX KOMIUICKCOB - ¢bu3mKo-
MaKpOMOJIEKYll | PHBIX (6enxoB, (6enxoB, XUMHYECKHE
SIPHBIX KOMIIJIEKCOB HYKJICHHOBBIX HYKJICHHOBBIX MEXaHU3MBbI
KOMILIEKCOB (6enxoB, KHUCJIOT); KHUCJIOT); IIPOTEKaHUs
(6enxoB, HYKJIEUHOBBIX - ¢bu3uKo- - ¢u3uKo- | MeMOpaHHBIX
HYKJICHHOBBIX KHUCJIOT); XMMHUUYECKHE XMMHUUYECKHE IIPOLIECCOB u
KHUCJIOT); - (u3HUKO- | MEXaHU3MBI MEXaHU3MBI TIPUHIIUITBI
- (¢u3UKO- | XMMHUYECKHE MIPOTEKAHMS MIPOTEKAHMS peryisuun u
XMMHUUYECKHE MEXaHU3MBbI MeMOpaHHBIX MeMOpaHHBIX caMOperyIsiuu
MEXaHU3MBbI MIPOTEKAHMS IIPOLIECCOB U | mporeccoB U | KMBBIX CUCTEM;
MIPOTEKAHMS MeMOpaHHbBIX TIPUHIUITBI TIPUHIIUITBI -  TOpUHLIUIB U
MeMOpaHHBIX NPOLECCOB W | PETYISLHA U | perymsuu U | OCHOBHBIE
NPOLECCOB W | NPHHIUIIBI caMOoperysiuu caMOoperyisiuu 3aKOHOMEPHOCTH
TIPUHIUITBI pEerYISIMM ¥ | JKUBBIX CHCTEM; KHBBIX CUCTEM; SHEPreTHYECKUX
peryJsilMM M | CaMOpETYSIIMM | - NPUHOWIBI W | - TPUHOUIBL W | IIPOLECCOB B
CaMOpErylsilid | JKUBBIX CHCTEM; | OCHOBHBIE OCHOBHBIE KHBBIX CHCTEMaXx;
u KHBBIX | - TPUHIMIIBL WU | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH | - MEXaHU3MBbI
CHCTEM; OCHOBHBIE SHEPreTHYECKUX SHEPreTHYECKUX BO3JICHCTBHS
- TPUHIMIIBI U | 3aKOHOMEPHOCT | IIPOIIECCOB B | TIPOIIECCOB B | (u3HuecKux u
OCHOBHBIE u KHBBIX CHCTEMaXx; - | JKHMBBIX XUMHUYECKHX
3aKOHOMEPHOC | DHEPreTHYECKHX | MEXaHH3MBI cucTeMax; - | ¢axropos Ha
TH IPOLIECCOB B | BO3ICHCTBHS MEXaHU3MBbI KHBbIE CHCTEMBI
SHEPreTHYECKN | JKUBBIX ¢bu3nyecKnx u | BO3OEHCTBUS - TIPUHIUITBI
X TPOLECCOB B | CHUCTEMaX; - | xumuyecknx ¢msmyecknx W | OMopHU3NYECKUX W
HKHBBIX MEXaHU3MBbI (axropos Ha | XHMHYECKUX OMOXMMHYECKUX
cucTeMax; BO3JICHCTBHS KHBbIE CHCTEMBI (axropos Ha | OCHOB,
MEXaHU3MBbI ¢msmyecknx W | - NPUHLMIIEL | JKUBBIC CHCTEMBI | MEMOpaHHBIX
BO3JICHCTBHS XUMHUYECKHX Onopusmyeckux W | - NPUHLMIIEL | TPOIECCOB u
¢msnyeckux ® | GakTopoB  Ha | OMOXUMHYECKHX OMO(pU3NUECKHUX U | MOJEKYISIPHBIX
XUMHUYECKHX KHBBIE OCHOB, OMOXUMHYECKUX MEXaHU3MOB
(akTOpoB  Ha | CHCTEMBI MeMOpaHHBIX OCHOB, KHU3HENIEATEIILHOCT
KHBbIE He 3HAET | MPOIECCOB u | MeMOpaHHBIX u
CHCTEMBI TIPUHIUITBI MOJIEKYJISIPHBIX IIPOLIECCOB u
3HaTh Ono(u3MYeCKUX | MEXaHU3MOB MOJIEKYJISIPHBIX
TIPUHIUITBI u KHU3HENEITEIBHOCT | MEXaHH3MOB
Onopusnueckn | OMOXMMHYECKH | H KHU3HEJEATEIEHOC
X | x OCHOB, TH
OMOXMMHYECKH | MeMOpaHHBIX
X OCHOB, | HpOIECCOB W
MeMOpaHHbBIX MOJIEKYJISIPHBIX
NPOLIECCOB M | MEXaHW3MOB
MOJIEKYJIIPHBIX | JKHU3HEAESATENbH
MEXaHU3MOB OCTH
KHU3HENEATEIh
HOCTH
Bropoii sTan YMmers: He ymeer | Ha VYBepeHHO Ilonumaer u ymeer
(YpoBeHB) OOBSICHATD OOBSICHATD VIOBJICTBOPUTENIBEH | HCIONB3YeT, HO | IPUMEHATH Ha
¢msnueckne u | QuznUeckue H | oM YpPOBHE | JOIyCKaeT MIPaKTHKE JUIst
XMMHUUYECKHE XMMHUUYECKHE oriepupyer OLINOKH IIPU | CaMOCTOSITEIEHOTO
OCHOBBI OCHOBBI OCHOBHBIMH MIPAaKTHIECKOM peuieHus
CTpOEHHS, CTpOEHHS, MONIOKCHUSIMU(U3U | TIPUMEHEHHN HCCIIEI0BATEIECKH
(YHKIIMOHUPOB | (DYHKIMOHHMPOBA | YECKHX U | 3HaHWH X 3a/a4 OCHOBHBIE
aHus HUS KJICTOYHBIX | XMMUYECKHX OCHOB | O(DU3MYECKHX W | METOIbI u
KJIETOYHBIX CTPYKTYP, CTpOEHHS, XUMHUYECKHX TIOJIOKEHUSI0DH3HY
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CTPYKTYP,
KJIETOK,

OpraHoB,
CHCTEM,
OpraHU3MOB,
JKOCHUCTEM; -
3aKOHOMEPHOC
TH TPOTCKAHUS
TEPMOAUHAMHY
€CKHX
IPOLIECCOB B
orocucTeMax;
- CTpPOGHHE U
(YHKIIIOHUPOB
aHue
MaKpOMOJIEKYII,
MaKpOMOJIEKYI
SIPHBIX
KOMIIJIEKCOB
(6enxoB,
HYKJICHHOBBIX
KHUCJIOT); -
¢bu3uKo-
XUMHYICCKHE
MeXaHHU3MbI
MPOTEKAHHS
MeMOpaHHbBIX
IPOLIECCOB |
TPUHLIUTIBL
perymsauun - |
caMoperyIsiiu
" KHBBIX
CHCTEM; -
OPUHLHMIOBL |
OCHOBHBIE
3aKOHOMEPHOC
TH
SHEPreTHYECKU
X TIPOLIECCOB B
KHBBIX
cucTeMax;
MeXaHHU3MBbI
BO3/EHCTBUSA
¢usnveckux u
XUMHYIECKHX
(axropos
KUBBIC
CHCTEMBI c
y4eToM
onoduzmyecku
X aCIEKTOB.

1. Ymers
AHAJTU3UPOBATD
Ppe3yIIbTaThl
712a00paTOpHBIX
HKCIIEPUMEHTO
B

Ha

KJIETOK,
OpraHoB,
CHCTEM,
OpraHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOCT
U TPOTEKaHHS
TePMOAUHAMHY
€CKHX
IpoLEeccoB B
onocucreMax; -
CTpoeHHe "
(yHKIIMOHNpPOBA
HHE
MaKpOMOJIEKYII,
MaKpOMOJIEKYJIS
PHBIX
KOMIIJIEKCOB
(6enxoB,
HYKJICHHOBBIX
KHUCJIIOT); -
¢bu3mKo-
XUMHYICCKHE
MeXaHHU3MBbI
MPOTEKAHHS
MeMOpaHHBIX
NpOLIECCOB U
TPUHLIUTIL
perymsauun - "
CaMOoperyIsIuH
KHBBIX CHCTEM;
- MPUHIMOBL |
OCHOBHBIE
3aKOHOMEPHOCT
"
SHEPreTHYECKUX
IpoLEeccoB B
KHBBIX
cucTeMax; -
MeXaHHU3MBbI
BO3/EHCTBUSA
¢usnveckux u
XUMHYIECKHX
(axropos
KUBBIC
CHCTEMBI c
y4eToM
OoroU3MIECKIX
ACIIEKTOB.

He yMeeT
AHAJHU3UPOBATD
Ppe3yIIbTaThl
712a00paTOpHBIX
9KCIIEPUMEHTOB

Ha

(YHKIIMOHUPOBaHU
s KJIETOYHBIX

CTPYKTYp, KIIETOK,

OpTaHOB,
OpPTraHU3MOB,
9KOCHCTEM;

CHCTEM,

3aKOHOMEPHOCTEH

MMPpOTCKaHUuA

TEPMOANHAMUYICCK

X MPOILECCOB
onocucTeMax;
CTpoeHHe

B

u

(YHKIIMOHUPOBaHU
€  MaKpOMOIEKYII,
MaKpOMOJIEKYIISIPH

BIX
(6enxoB,
HYKJICHHOBBIX

KOMIIJICKCOB

KHUCJIOT); - (hU3HKO-

XMMHUUYECKHE
MEXaHU3MBI
MIPOTEKAHMS
MeMOpaHHBIX
IPOLIECCOB
TPUHLIUTIL
peryisuun
caMOoperysiuu
KHBBIX CHCTEM;
TPUHLIUTIL
OCHOBHBIE
3aKOHOMEPHOCTH
SHEPreTHYECKUX
IPOLIECCOB

B

KHUBBIX CUCTEMAX; -

MEXaHU3MBI
BO3JEHCTBUA
¢dusnvecKkux
XUMHYCCKHX
(axropos

Ha

KHUBBIC CHUCTCMBI C

y4eToM
OonoU3MIECKIX
ACIIEKTOB.
JIOTTyCKaeT

HETPYOBICOIINOKHB

aHaJmn3e
Ppe3yJIBTaToB
712a00paTOpHBIX
9KCIIEPUMEHTOB

OCHOB CTPOCHUS,
(YHKIIMOHNPOBaH
U KIJICTOYHBIX
CTPYKTYp, KJIETOK,
OpraHoB, CHUCTEM,
OpraHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOCTEH
MIPOTEKAHMS
TEpMOIMHAMHUYEC
KHX TPOLECCOB B
owocucremax; -
CTpoeHHe "
(YHKIIMOHNPOBaH
ne
MaKpOMOJIEKYII,
MaKpOMOJIEKYIISIP
HBIX KOMIUIEKCOB
(6enxoB,
HYKJICHHOBBIX
KHUCJIOT); -
¢bu3uKo-
XMMHUUYECKHE
MEXaHU3MBI
MIPOTEKAHMS
MeMOpaHHBIX
IIPOLIECCOB u
TPUHIIUTIL
peryisuun "
caMOoperyisiuu
KHBBIX CHCTEM;
TPUHIIUTIL "
OCHOBHBIE
3aKOHOMEPHOCTH
SHEPreTHYECKUX
IIPOLIECCOB B
KHBBIX
cucTeMax; -
MEXaHU3MBbI
BO3/EHCTBUSA
¢usnveckux U
XUMHUYECKHX
(axropos Ha
KHUBbIE CHCTEMBI
c y4eToM
OonoHu3MIECKIX
ACIIEKTOB.
INonumaer U
aHaJTU3UPYeT
Ppe3yIIbTaThl
712a00paTOpHBIX
HKCIIEPUMEHTOB

€CKHX "
XUMHUYECKHX
OCHOB  CTpOEHHS,
(YHKIIMOHUPOBaHU
s KJIETOYHBIX
CTPYKTYp, KIIETOK,
OpraHoB, CHCTEM,
OpraHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOCTEH
MIPOTEKAHMS
TEPMOIMHAMHYECK
nX TIpOLECCOB B
orocucTeMax;
CTpoeHHe "
(YHKIIMOHUPOBaHU
€ MaKpOMOJEKYI,
MaKpOMOJIEKYJISIPH
BIX  KOMIIJIEKCOB
(6enxoB,
HYKJICHHOBBIX
KHUCIIOT); - (PU3UKO-
XMMHUUYECKHE
MEXaHU3MBbI
MIPOTEKAHMS
MeMOpaHHBIX
IIPOLIECCOB u
TPUHLIUTIL
peryisuun "
caMOperyisiuu
KHBBIX CHCTEM; -
TPUHLIUTIL "
OCHOBHBIE
3aKOHOMEPHOCTH
SHEPreTHYECKUX
IIPOLIECCOB B
KHBBIX CHCTEMaXx;
- MEXaHU3MBbI
BO3/EHCTBUSA
¢dusnvecKkux u
XUMHUYECKHX
(axropos Ha
KHBBIE CHCTEMBI C
y4eToM
OnopH3MIECKIX
ACIIEKTOB.
INonumaer U
aHaAJTU3UPYeT
Ppe3yIIbTaThl
712a00paTOpPHBIX
HKCIIEPUMEHTOB
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Tperuit atan
(YpoBeHB)

Bnagets:
TEPMUHONIOTHEH
U OCHOBHBIMU
MOHSITUSIMU B
obnactu
onodusuku s
00BSICHEHNUS
(u3nvecKux u
XUMHYCCKHX
OCHOB
CTpOEHHS,
(YHKIIMOHUPOB
aHust
KJICTOYHBIX
CTPYKTYP,
KJIETOK,
Opr'aHOB,
CHCTEM,
OpPTaHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOCT
U TIPOTCKAHUS
TEPMOJIMHAMUY
€CKHUX
TIPOLIECCOB B
onocucreMax; -
CTpOEHHE U
(YHKIIIOHUPOB
aHue
MaKpOMOJIEKYII,
MaKpOMOJIEKYI
SIPHBIX
KOMILICKCOB
(6enxoB,
HYKJICUHOBBIX
KHUCJIOT); -
¢bu3mKo-
XUMHYCCKHE
MEXaHU3MBI
MIPOTCKAHUS
MeMOpaHHBIX
MIPOLIECCOB U
TPUHITUITBI
peryisImu u
CaMOpETYISIHA
KUBBIX CUCTEM;
- MIPUHIIUTIBI U
OCHOBHBIE
3aKOHOMEPHOCT
"
SHEPreTHYECKU
X IIPOLIECCOB B
MKHUBBIX
cucreMax; -
MEXaHU3MBI
BO3/EHCTBUS
(u3nvecKux u
XUMHYCCKHX
(axropoB Ha
JKUBBIC
CUCTEMBI
Brnanets
MeTOoaMu

He Bnaneer
TEPMUHONIOTHEH
U OCHOBHBIMU
MOHSITUSIMU B
obnacTu
onodusuku s
00BsSICHCHUS
(u3nvecKux u
XUMHYCCKHX
OCHOB
CTpOCHUS,
(yHKIIMOHNpPOBA
HUSI KJIETOYHBIX
CTPYKTYP,
KJIETOK,
OpT'aHOB,
CHUCTEM,
OpPTraHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOCT
U TIPOTCKAHUS
TEPMOJMHAMUYC
CKHUX IIPOIIECCOB
B OHMocHcTEMAX;
- CTpOCHHE U
(yHKIIMOHNPOBA
HUC
MaKpOMOJIEKYI,
MaKpOMOJIEKYIIS
PHBIX
KOMILICKCOB
(6enxoB,
HYKJICHHOBBIX
KHUCJIOT); -
¢bu3mKo-
XUMHYCCKHE
MEXaHU3MBI
MIPOTCKAHUS
MeMOpaHHbBIX
MIPOIIECCOB U
TPUHITUIIBI
perynsImu u
CaMOpETYISIHIU
KUBBIX CUCTEM;
- MIPUHIIUTIBI U
OCHOBHEIC
3aKOHOMEPHOCT
"
SHEPTETHICCKHUX
MIPOIIECCOB B
MKHUBBIX
cucreMax; -
MEXaHU3MBI
BO3JEHCTBUA
(du3nvecKux u
XUMHYCCKHX
(axropoB Ha
KHUBBIC CUCTEMBI
He Bnaneer
MeTOoIaMu
HCCIEeIOBaHUM
OHMOJIOTUIECKHUX

MOJIEKYI

Ha
YIOBICTBOPUTEIHHO
M ypOBHE, JIOIMyCKas
OTJICNIEHBIC
HErpyobIe OMNOKHY,
BJTaJICET HABBIKAMU
MPAKTUYECKOTO
MPUMEHEHUS
TEPMUHOB U
OCHOBHBIX MOHSTHUI
onodusuku s
00BSICHCHUS
(u3nvecKux u
XUMHYECKHX OCHOB
CTpOCHUH,
(YHKIHOHUPOBAHHS
KJICTOYHBIX
CTPYKTYp, KJIETOK,
OpTaHOB, CHCTEM,
OpPTraHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOCTH
MPOTCKAHUS
TEPMOJIMHAMUYECKU
X TIPOIIECCOB B
onocucreMax; -
CTPOCHUE U
(YHKIIMOHUPOBAaHUE
MaKpOMOJICKYI,
MaKpOMOJICKYIISIPHBI
X KOMIUIEKCOB
(6enxoB,
HYKJICUHOBBIX
KHUCIIOT); - (PU3UKO-
XUMHYCCKHE
MEXaHU3MBbI
MPOTCKAHUS
MeMOpaHHBIX
MIPOIIECCOB U
TIPUHITUIIBI
peryJsinuu u
CaMOpETYISIHIA
KHUBBIX CUCTEM; -
MPUHIUIIBL U
OCHOBHEIC
3aKOHOMEPHOCTH
SHEPTETHICCKUX
MIPOIIECCOB B
KHUBBIX CHCTEMAX; -
MEXaHU3MBbI
BO3JEHCTBUSA
(u3nvecKux u
XUMHUYECKUX
(axropoB Ha
YKHUBBIC CUCTEMBI
Bnaners MeTomamu
HCCIEeAOBaHUM
OHMOJIOTUICCKUX
MOJICKYII, HO
JIOITYCKaeT
HErpyobIe OMHOKU
Brageer HaBbIKamMu
paboThI ¢

YBepeHHo
BJaJeeT
HaBBIKAMHU
MPAKTUYECKOTO
MPUMEHEHUS
TEPMHHOB U
OCHOBHBIX
MIOHATUHN
onodusuku s
00BsSICHCHUS
(u3nvecKux u
XUMHUYECKUX
OCHOB CTPOCHHS,
(YHKIIMOHUPOBaH
Us1 KIIETOYHBIX
CTPYKTYp, KJIETOK,
OpTaHOB, CHCTEM,
OpPTaHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOCTH
MPOTCKAHUS
TEPMOJMHAMUYECC
KHX TIPOIIECCOB B
onocucreMax; -
CTPOCHUE U
(YHKIIMOHUPOBaH
ue
MaKpOMOJIEKYI,
MaKpOMOJICKYIISIP
HBIX KOMIUTIEKCOB
(6enxoB,
HYKJIEHHOBBIX
KHUCJIOT); -
¢bu3uKo-
XUMHYCCKHE
MEXaHU3MBbI
MIPOTCKAHUS
MeMOpaHHBIX
MIPOLIECCOB U
TIPUHITUIIBI
peryJsinuu u
CcaMOpETYISIHIA
KHUBBIX CUCTEM; -
MPUHIUIIBL U
OCHOBHEIC
3aKOHOMEPHOCTH
SHEPTETHICCKHUX
TIPOLIECCOB B

KHUBBIX CUCTEMaAX,

- MEXaHU3MBI
BO3JICHCTBHS
(u3nvecKux u
XUMHYECKHX
(axropoB Ha
JKUBBIE CHCTEMBI
Brnanets
MeToIaMHt
HCCIIeIOBAaHUH
OHOIOrHYECKUX
MOJICKYII, HO
JIOITYCKaeT

HerpyObIe
OUIHOKH

Bnageer u
JIEMOHCTPHPYET
CaMOCTOSTEIBHOE
MIPUMEHCHUE
HABBIKOB
MPAKTUIECKOTO
MIPUMCHECHUS
TEPMUHOB U
OCHOBHBIX MOHSATHUI
onodusuku s
00BsSICHCHUS
(u3nvecKux u
XUMHYECKHX OCHOB
CTpOCHUS,
(YHKIIMOHUPOBAHU
s KIICTOYHBIX
CTPYKTYp, KJIETOK,
OpTaHOB, CHCTEM,
OpPTraHU3MOB,
9KOCHCTEM; -
3aKOHOMEPHOCTH
MIPOTCKAHUS
TEPMOIMHAMHUYECK
UX MIPOIIECCOB B
onocucreMax; -
CTPOCHUE U
(YHKIIMOHUPOBAHU
€ MaKpOMOJICKYIL,
MaKpOMOJICKYISIPH
BIX KOMILJICKCOB
(6enxoB,
HYKJICHHOBBIX
KHUCIIOT); - (PU3UKO-
XUMHYCCKHE
MEXaHU3MBI
MIPOTCKAHUS
MeMOpaHHbBIX
MIPOIIECCOB U
TPUHIUIIBI
perynsImu u
CaMOpETYISIHIA
KHUBBIX CUCTEM; -
MPUHIUIIBL 1
OCHOBHEIC
3aKOHOMEPHOCTH
SHEPTETHICCKUX
MIPOIIECCOB B
KHUBBIX CHCTEMAX; -
MEXaHU3MBI
BO3JEHCTBUA
(u3nvecKux u
XUMHYCCKHX
(axropoB Ha
KHUBBIC CUCTEMBI
Bnaners MeTomamu
HCCIEeIOBaHUI
OHMOJIOTUICCKUX
MOJICKYIL.

Bnaneer HaBbIKaMu
paboTsI ¢
COBpEMEHHON
amnmnaparypou
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HCCIEeIOBaHUI
OHMOJIOTUICCKHUX
MOJIEKYI
Brnanets
HABBIKAMU
paboTsl ¢
COBpEMEHHON
anmnaparypou
Bnagets:
IIHPOKUM
CIIEKTPOM
¢bu3mKo-
XUMHYCCKHX
METOOB U
HCIIONB30BaTh
UX JUIs
pelIeHus 3a1a4
JKOJIOIMYECKOT
0
MOHHUTOPUHTA,
panuoduonoru
I/Iﬂ
METUITUHCKON,
BETEpUHAPHOI
onodusukw,
OMOTEXHONIOTHU

He Bnaneer
HaBBIKAMU
paboTsl ¢
COBpEMEHHON
anmnaparypou

He BJIaJI€ET
¢bu3mKo-
XUMHYCCKUMU
METOaMU U HE
MOXET
UCIIONb30BaTh
WX UL PEIICHUS
3amayq
9KOJIOTHUYECKOT0
MOHHUTOPUHTA,
panuoduonoruy,
METUITUHCKON,
BETEpUHAPHOI
onodusukw,
OMOTEXHONIOTHU

COBpEMEHHON Bnaneer Bnaneer
annapaTypou, HO HaBBIKAMHA OT/JIETIbHBIMU
JIOIyCKaeT paboTsl ¢ ¢bu3uKo-
HerpyOble OMHMOKK | COBPEMEHHOM XUMHUYECKUX

annapaTypo, METO/IOB u
Brnaneer Brnaneer UCIIONB30BaTh X
OT/IETIbHBIMA OT/IIEIIbHBIMU JUISL PeIIeHNns 3a1a4
¢bu3mKo- ¢bu3uKo- 9KOJIOTHUYECKOT0
XUMHUYECKHX XUMHUYECKHX MOHHUTOpPHUHTA,
METO/IOB U | METonoB u | paxuoOHonoru,
UCIIONB30BaTh ~ MX | UCIIONB30BaTh MX | MEIUIMHCKOMH,
JUISl peIleHus 3a1ad | 11 peluieHus | BeTepUHAPHOMN
9KOJIOTHUECKOT0 3aj1au O6nopu3uKH,
MOHHUTOpPHUHTA, HKOJIOTUYECKOTO OMOTEXHOIOTHU
panuoduonoruy, MOHHUTOpPHUHTA,
MEIUIIUHCKOH, panuoduonoruy,
BETEpUHAPHOI MEIUIHCKOM,
O6no¢pu3uKH, BETEpUHAPHOI
OMOTEXHOIOTHU O6nopu3uKH,

OMOTEXHOIOTHU

Kox u popmynuposka komnetreHIuu OITK-6 - criocoGHOCTb PUMEHSTH COBPEMEHHbBIE
JKCIIEPUMEHTaJIbHbIE METO/BI PA0OTHI C OMOIOrMYECKHMHU 00BEKTaMH B IOJIEBBIX U JIAOOPATOPHBIX
YCIIOBUSIX, HABBIKK PaOOTHI C COBPEMEHHOM ammaparypoit

Oran [Tnanupyemole Kpurepun orieHuBaHus pe3ylIbTaToB 00y4eHHs
(YpoBeHB) pe3yIBTaThI
OCBOEHHUS 00y4eHust
KOMIIETEHIIUU (mokazaTenu 2 («He 3 5
JIOCTYDKEHUS yrnosierBopuren | («YnonerBopurenbH | 4 («Xopormioy)
3alaHHOTO YPOBHS BHOY) o») («Ormino»)
OCBOCHUS
KOMIICTECHIINH)
IlepBsrlif sTan 3Hate: ocHOBHblE | He 3HaeTr | [lemoncrpupyer B | [lemoHnctpupy | [emoHcTpup
(YpoBeHB) ¢du3mKo- OCHOBHEIE LEIOM BEpPHOE, C | €T yBEpeHHoe | yeT
XMMHUUYECKHE ¢bu3uKo- HEKOTOPBIM 3HaHHE YBEpEHHOE
METOJIBI XMMHUYECKHE KOJIMYECTBOM OCHOBHBIX 3HaHHE
HCCIIEI0BAHMS METOJIBI HETOYHOCTEH U | TOMOXEHUH3H | OCHOBHBIX
OMOIOTHYECKUX HCCIIEIOBAHMS OLINOOK, aHue TIOJIOKCHUI3H
CHCTEM; OMOIIOTMYECKUX | 3HAHWEOCHOBHBIX OCHOBHBIX aHue
- TIPUHLUITEL | CHUCTEM; (U3UKO-XUMHYIECKUX | (HU3HKO- OCHOBHBIX
paboTbI Ha | - NIPUHLMIIEL | METOIO0B XUMHUYECKHX ¢du3uKo-
712a00paTOpHBIX paboTbI Ha | WCCIIeIOBaHUS METO/IOB XUMHUYECKHX
npudopax 712a00paTOpPHBIX OMOJIOTHYECKUX WCCIIENIOBAHMS | METOIOB
npudopax CHCTEM; OMOJIOTMYECKN | HCCIENO0BaHH
- NPUHIUIOB PabOTHI | X CHUCTEM; s
Ha 71a00paTOpHBIX | - NPUHLUIOB | OHOIOrHYEcK
npudopax paboTbI Ha | HX CUCTEM;
71a00paTOpHBIX | - IPUHIUIIOB
npudopax paboThI Ha
112a00paTOpHBI
X npubopax
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Bropoii sTan 1. YMmers: 2. He 3. Ha VYBepeHHO Ilonumaer u
(YpoBeHB) paborate M 3HaTh | yMeeT YIIOBJIETBOPUTEIIEHOM | HCIIONB3YET, ymeer
NPUHOUIT  pabOTHl | HOJIB30BATHCS YPOBHE  OIEpUpYET | HO JIOMyCKaeT | MPUMEHSTh Ha
OCHOBHBIX OCHOBHBIMH OCHOBHBIMH OUIMOKM TIpH | NMPAKTHKE IS
puoOOopoB, npudopamm, TIOJIOKCHUSIMH; MIPAaKTHYECKOM | CaMOCTOSATEIh
UCIIONB3YeMBIX B | MCIHOIB3YEMBIMH | JOITYCKAaeT HErpyoble | NMpUMEHEHUH HOT'O PEIICHHs
MIPaKTHKE B npakTuke | ommoOku. [ToHuMaer u | mpubOpoB, HCCIIeIoBaTeN
OMOIOrHYECKOTO OMOJIIOTMYECKOro | yMeeT NMPUMEHSTh Ha | MCIOIAb3YeMBbl | BCKHX  3a1ad
9KCIIEpUMEHTA 9KCIIEpUMEHTA MIPaKTHKE HaBBIKM | MU B IIPaKTUKE | MPHOOPHI,
(criexkrpodoromerp | (cmekrpodotome | paboThI C | OMOJIOTUYECKO | MCHONB3YeMBI
, TP, npudopamm, To MU B
(DOTOINIEKTPOKOPH | (POTOIIEKTPOKOP | MCHONB3YEMBIMH B | OKCIIEPUMEHTA | IPAaKTHKE
MeTp, pHwmerp, | umerp, pHmerp, | mpakruke (cnexrpodoro | Guonormyecko
MHUKPOMETP H 1p.); | MUKPOMETp ¥ | OMOJIOrHYECKOTO MerTp, To
- OIpenensTs | 1p.); - | axcnepumenTa (DOTOINEKTPOK | HKCIIEPHUMEHT
COCTaB BEIIECTB M | ONpENemsTh (cnexrpodoromerp, OpHUMETp, a
pacTBopoB ¢ | cocraB BemiecTB | (horoanexTpokopumer | pHwmerp, (cnexrpodoro
UCIIONB30BaHUEM U PpacTBopoB c | p, pHwmerp, | Mukpomerp u | Merp,
¢bu3mKo- UCIIONB30BaHUE | MUKPOMETp M 1Ip.); - | Ap.); - | doroanexrpok
XUMHUYECKUX M ($U3HMKO- | OIpenensiTh  COCTaB | ONpENENsTh OpHUMETp,
METOJIOB; XUMHUYECKHX BEILECTB U PACTBOPOB | COCTaB pHwmerp,
METOJIOB; C  WCHOIb30BaHMEM | BEIIECTB U | MUKpOMETp H
VYMmers paborath c (U3UKO-XMMHYECKUX | PacTBOPOB  C | Ap.); -
OMOIOrMYECKUMHU He YMEET | METO/IOB; UCIIONB30BaHU | ONPEAENATH
00BEKTaMu B | paborarb c eM  (U3MKO- | COCTaB
TIOJICBBIX u | OuonormueckuM | Ymeer paboraTh C | XUMHYECKHX BEIIECTB U
712a00paTOPHBIX n o0beKTaMu B | OMOIOrHYECKUMHU METOJIOB; pacTBOpoB ¢
YCIIOBHSX TIOJICBBIX n | oObeKTaMu B | Ymeer UCIIONB30BaHH
712a00paTOpPHBIX MOJIEBBIX paborarb c|em ¢usmuko-
YCIIOBHSX 712a00paTOpHBIX OMOJIOTMYECKN | XMMHUYECKHX
YCIIOBHSIX, IOIYCKAaeT | MU OObEKTaMH | METOJIOB;
HerpyOble ONIHOKH B TOJEBHIX H | DPPeKTHBHO
nmabopaTopHBIX | paboraer ¢
YCIIOBHSX OnoIOrHYecKn
MU
0o0BEKTaMU B
MONEBBIX W
112a00paTOpHBI
X YCIIOBHSIX
Tpetuii aran Bnagets: He Bnaneer Ha YBepeHHo YBepeHHo
(YpoBeHB) HaBBIKAMH Pa0OTHl | HaBBIKAMHU YIIOBJIETBOPUTEIEHOM | BiIajiceT BIIaJeeT U
C COBPEMEHHOM paboTsl ¢ YPOBHE, JIOIyCKast HaBBIKAMHA MOXET
anmnapaTypou COBPEMEHHOM OT/IETIbHBIC HErPyOble | MpakTUYecKor | 3 PEeKTHBHO
Braners: anmnapaTypou OLINOKH, BIIaeeT O NPUMEHEHUsI | TOTb30BATHCS
HINPOKUM He BJIaJiceT | HaBBIKAMHU COBPEMEHHOH | HaBBIKAMH
CHEKTPOM (HU3HMKO- | IMINPOKUM MIPAaKTHYECKOTO annapaTypbl paboTsl ¢
XUMHUYECKHX CIEKTPOM NIPUMEHEHUS BIIaJiceT COBPEMEHHOM
METO/IOB n | dusuxo- 3HAaHUHPAOOTHI C HINPOKUM anmnapaTypou
UCIIONB30BAaTh  HMX | XUMHYECKHX COBPEMEHHOM CIIEKTPOM
JUIst penieHus | METOI0B U | anmapartypoi ¢bu3uKo-
3a1a4 UCIIONB30BaTh BIaJceT  IIMPOKUM | XHUMHYECKUX
HKOJIOTUYECKOTO WX JUISL PEIICHUS | CHEKTpOM  (DM3HMKO- | METO/OB u
MOHHUTOpPHUHTA, 3a1a4 XMMHUYECKHX METO/IOB | MCHOJB30BaTh
panuoduonoruy, 9KOJIOTMYECKOTO | U HUCIIONB30BaTh HX | UX JUIst
MEIUIITHCKOH, MOHHUTOpPHUHTA, JUI peIIeHUs] 3a1ad | perieHHs
BETepHHAPHOH pazruoOnONOrHy, | SKOJIOIMYECKOTO 3a1a4
O6no¢pu3uKH, MEIUIITHCKOH, MOHHUTOpPHUHTA, HKOJIOTUUECKOT
OMOTEXHOIOTHU BETEpHHAPHOH panuoduonoruy, 0
O6nopu3uKH, MEIUIITHCKOH, MOHHUTOpPHUHTA,
OMOTEXHOJIOTHH | BETEPUHAPHOU panuoduonoru
onodusukw, H,
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OMOTEXHOJIOTHHY, MEIUIITHCKOH,

JIOIyCKaeT HerpyoOble | BeTepHHApHOH

OLINOKH O6nopu3uKH,
OMOTEXHONIOTH
"

BUJIBI

Kputepusmu oneHuBaHUS SBISIOTCS OaJlibl, KOTOPbIE BBICTABISIOTCS MPENOJaBaTelIeM 3a
NEeSTENHbHOCTH (OIICHOYHBIE CpPEJICTBA) 1O MTOraM M3y4YeHHs MoOAyJed (pas3menoB
JTUCLMIUIMHBI ), IEPEYUCIICHHBIX B PEUTHHI-TUIaHE JUCIUIUIUHBI (0715 9K3aMeHa. TeKyIui KOHTPOJIb
— makcuMyM 40 6aymIoB; pyOeKHBIA KOHTPOJb — MakCUMyM 30 6ajioB, OOIIPUTEIbHBIE OBl —
Makcumym 10;

[Ixanbel OIlEHUBAHUA:

(0 sK3aMeEHa:

oT 45 10 59 6amIoB — «YIOBICTBOPUTEIHHOY;

ot 60 10 79 GamIOB — «XOPOIIOY;
oT 80 0aJUIOB — KOTIIMYHO.

4.2. TunoBble KOHTPOJIbHBIE 32IAHUS UJIM UHbIE MATEPHUAJIbI, HE00OX0AMMbIe /IJIsl OLleHKH
3HAHM I, YMeHHi, HABBIKOB H ONbITA AeSATeJIbHOCTH, XapPAKTEPU3YIOIIHMX ITANbI

¢GopMupoBaHus KOMIIETEHIIUI B Mpoliecce OCBOEHUsI 00pa30BaTeIbHOI MPOrpPaMMbl.

MeToauveckue MaTepuaJibl, ONpeaeJsolue NPoueaypbl OleHNBAHUS 3HAHUI, YMEHU,
HABBIKOB U ONBITA AeATEJbLHOCTH, XapaKTePHU3YIOIMX 3Tanbl (popMUpoBaHus

KOMIIeTeH N i
DTansl Pesyneratel o0ydeHus Komnerenuus OLeHOoYHbIE CPeCTBa
OCBOEH
ust
1-1 1. 3HaThb: colep>KaHue MPOLECCOB OK- 7 - ciocoOHOCTh | MHIUBUIYANBHBINA, TPYIIIOBOM
514 CaMOOPTraHU3alNU U CaMO00Pa30BaHUs, UX K CaMOOpPTaHMU3alUU | OMpPOC; MUCEMEHHBIC OTBETHI
OCOOCHHOCTEH U TEXHOJOTUH peaTu3aiuu s U caMOOOpa30BaHHUI0 | HA BOIMPOCHI; YCTHBIH OIPOC
H ocBoeHUs MH(OpMaIK B 001acT OMOpU3UKH (Bompocsl ISt
CaMOKOHTPOJIS);
3HaH CUTyallMOHHBIC  3aJa9u U
ust TECTBI; JUCKYCCHUS

1. 3HaTh: TEOPETHUYECKUE OCHOBHI,
COBpEMEHHbBIE POOIEMBI i TIOCTHIKEHUS
Onopu3NKH;

- TEPMHHBI M OIpPENEJICHUs, HCIOIb3yeMbIe B
Onodusuke;

- (u3HYecKue U XMMHUYECKHE OCHOBBI CTPOCHHMS,
(YHKIIMOHMPOBAHHMS KJIETOYHBIX CTPYKTYp, KJIETOK,
OpPraHOB, CUCTEM, OPTaHU3MOB, SKOCUCTEM;

- 3aKOHOMEPHOCTHU MIPOTEKAHMS
TEpPMOIMHAMHUYECKHX IIPOLIECCOB B OMOCHCTEMAX;

- cTpoeHHe U (PYHKIIMOHNPOBAaHHE MaKPOMOJIEKYI,
MaKpOMOJIEKYIPHBIX KOMILIEKCOB (6enxoB,
HYKJICHHOBBIX KHCIIOT);

- (PMBUKO-XUMHYECKNE MEXaHU3MBI IPOTEKAHUS
MeMOpaHHBIX NPOLECCOB W IPHHIMIIBI PEryISIAN
U CaMOPETY/ISILIUYU JKUBBIX CHUCTEM;

- TMPUHIUNBI M OCHOBHBIE 3aKOHOMEPHOCTHU
SHEPIeTUYECKHUX IPOLECCOB B JKUBBIX CHCTEMAX; -
MEXaHU3MBl  BO3ZEHCTBHS  (QU3MYECKUX U
XMMHUUYECKHUX (DAKTOPOB Ha )KHUBBIE CHCTEMBI

2. 3Hatb MIPUHIIUIIBI Onopu3nIecKux u
OMOXMMHYECKNX OCHOB, MEMOpPAHHBIX IIPOIECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB )KH3HEEATEIbHOCTH

OIIK-5 -
CITIOCOOHOCTD
MPUMEHSTH 3HAHHUE
MPUHIIUAIIOB
KJICTOYHOM
OpraHu3aIiu
OHOIOrHYECKUX
00BEKTOB,
OnopHU3MIECKUX U
OHMOXUMUYECKUX
OCHOB, MEMOpaHHBIX
MIPOIIECCOB U
MOJIEKYIISIPHBIX
MEXaHU3MOB
JKU3HENEATEIBHOCTH

WnpuBuayaabHbIN, TPYNNOBOI
OIIPOC; TECTUPOBAHUE;
MIHICbMEHHBIE OTBETHI Ha
BOITPOCHI; YCTHBIN ONPOC
(BompocCHI IS
CaMOKOHTPOJIS);
nabopaTopHbIe PadOTHI;
KOHTPOJIbHBIE PaOOTHI;
cobecemoBanue; 3a1a4a;

poBepka padboyeit
TeTpaIu

WnpuBuayanbHbIA, TPynHIoOBON

OIIpOC; TECTUPOBAHUE;
IMUCbMEHHbIE  OTBEThI  HA
BONPOCHI;  YCTHBI  ompoc
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(BOmpOCHI TUTSE
CaMOKOHTPOJIS);

nabopaTopHble padoTsl;
KOHTPOJIbHBIE padoTsl;
cobecemoBaHue; 3a/a4a;
IIPAaKTHYECKoe 3aJ1aHue;

CTaTbs; CUTYallMOHHBIC 3ada4U
H TECThbl; OUCKYCCHS, pa60qa;1
TETpaab,

1. 3HaTh: OCHOBHBIE (PU3UKO-XMMHUYECKHE METOIbI
HCCIIEI0BAaHMSI ONOIOTHYECKUX CHCTEM;
- IpUHIUIEI paboThI Ha 1TabopaTOpHBIX NPHUOOpax

OIIK-6 -
CIIOCOOHOCTH
NPUMEHSATD
COBPEMEHHBIE
SKCIIEpHUMEHTAJIbHBIC
METO/IBI PabOTHI ©
OMOIOrMYECKUMHU
00BEKTaMU B
TIOJICBBIX U
712a00paTOpHBIX
YCIIOBHSIX, HABBIKH
paboTsl ¢
COBPEMEHHOI
anmnaparypou

WnauBuayaabHbIN, TPYNNOBOI
orpoc; 1abopaTopHbIe
paboTer; cobecenoBaHue;
3a1a4a; NpaKTHIecKoe
3aJlaHue; CTaThs;
CHUTYallHOHHBIE 3a/1a4y U

TecThl; IPOBEPKA padbouei
TeTpaIu

2-i
JTan

YMmenu

1. VYMeTh: TUPUMEHATh METOIABl M TEXHOJIOTHH
CaMOOpraHu3allid W CcaMoo0pa3oBaHHs B
obnacti 6rnoduznku

OK- 7 - cmocobHOCTE
K CaMOOpTraHU3aIMH
U caM000pa30BaAHHIO

WnpuBuayanbHbIA, TPyNHIOBON
OIIPOC; THCHMEHHBIC OTBETHI
Ha BONIPOCH; YCTHBIH oOHpOC
(BOmpOCHI TUTSE
CaMOKOHTPOJIS);

CHTYallMOHHBIE  3aJauu W
TECTBI; KOHTPOJIbHBIE PAOOTHI

1. Ymerb: 00bscHATH ¢usuueckne U xumudeckne | OIIK-5 - WnpuBuayanbHbIA, TPynHIoOBON

OCHOBBI CTPOCHUS, (PyHKIMOHUPOBAHUS KIETOYHBIX | CIIOCOOHOCTH o1Ipoc; TECTUPOBAHUE;

CTPYKTYp, KJIETOK, OpPraHOB, CHCTEM, OPraHH3MOB, | IPUMEHSITH 3HAHUE IIICBMEHHBIE ~ OTBETHl  HA

9KOCHCTEM; -  3aKOHOMEPHOCTH  IIPOTEKAaHWs | IPUHIUIIOB BOIIPOCHI;  YCTHBIH  Ompoc

TEPMOIMHAMHUYECKHX IPOIECCOB B OMOCHCTEMAX; - | KJIETOUHOM (Bompocsl JUIst

cTpoeHHe W (DYHKIMOHHPOBAHHE MaKpPOMOJEKYJ, | OpraHM3aliy CaMOKOHTPOJIS);

MaKpOMOJIEKYISPHBIX KOMILIEKCOB (benxoB, | OMOMOrMYECKUX nabopaTopHbIe padoTsl;

HYKJICMHOBBIX ~KHCJOT); - (DU3UKO-XUMHYECKUE | OOBEKTOB, KOHTPOJIbHBIE paboTsl;

MEXaHU3MBI IPOTEKaHUSI MEMOpaHHBIX IIPOIECCOB | OMOMDU3NUECKUX U cobecenoBaHue; 3ajaua;

W TIPUHIMIBI PETYSIIUN U CAMOPETYIISALUH KUBBIX | OMOXHMHYECKUX poBEpKa paboueit

CHCTEM; - IPUHIMITBI 1 OCHOBHBIE 3aKOHOMEPHOCTH | OCHOB, MEMOpPaHHBIX TeTpau

SHEPreTHYECKUX IPOLECCOB B JKMBBIX CHUCTEMax; - | IPOIECCOB U

MEXaHU3MBl ~ BO3JEHCTBHA  (U3MYECKUX U | MOJEKYISIPHBIX

XMMHUYECKHX (aKTOpOB HA JKHBBIE CHCTEMBI C | MEXaHH3MOB

y4eToM OMO(N3NYECKHUX ACHEKTOB. KHU3HENESTEILHOCTH

2. Ymers aHAJIU3UPOBaTh pe3ybraTsl WnpuBuayanbHbIN OIIpoc;

71200paTOPHBIX IKCIEPUMEHTOB nabopaTopHbIe paboTsl,
pabouas TETpaip,
cobeceoBaHIe

1. YMmers: monp30BaThcsi OCHOBHBIMU npubopamu, | OITK-6 - WnpuBuayadbHbIA, TpynHnoBOH

UCIIONB3YeMbIMA B TIPakTUKE OHOJIOTMYECKOro | CIIOCOOHOCTh 0IIpoc; TECTUPOBAHUE;

JKCIIEPUMEHTA (cnexrpodoromeTp, | MPUMEHATH IIICBMEHHBIE ~ OTBETHl  HA

¢oroanexrpokonopumerp, pH-MeTp, MUKpOMETp U | COBpEMEHHBIE BOIIPOCHI;  YCTHBIH  Ompoc

IIp.); - OIPENENATh COCTaB BELIECTB U PAaCTBOPOB C | SKCIIEPUMEHTAJIbHBIE | (BOIPOCHI JUIst

UCTIONB30BaHUEM (DH3UKO-XUMHIECKHUX METOJIOB; METO/IBI PabOTHI © CaMOKOHTPOJIS);

2. Ymerb paboraTb ¢ OMOIOrMYECKUMU OOBEKTaMH | OMOIOrHYECKUMHU nabopaTopHbIe padoTsl;

B MOJICBBIX U JJa0OPATOPHBIX YCIOBHIX 00BEKTaMU B KOHTPOJIbHBIE paboTsl;
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TIOJICBBIX U
712a00paTOpHBIX
YCIIOBHSIX, HABBIKH
paboTsl ¢
COBpEMEHHON
anmnaparypou

cobecemoBaHue; 3a/1a4a;
MpoBEpKa paboueit
TeTpaau

Bnane
Th
HaBbI
KaMH

1. BJ'Ia,HeTLI HaBbIKaMM CaMOOpraHu3alluu "
CaMOO6pa3OBaHI/IH B y‘Ie6HOM mnpomnecce u Iipu
CaMOCTOSTEIIbHOM IIOATOTOBKE K J'Ia60paTOpHLIM
3aHATUAM U KOHTPOJIIO 3HAHUH 110 6I/IO(1JI/I3I/IKG

OK- 7 - cmocobHOCTE
K CaMOOpTraHU3aIMH
U caM000pa30BaAHHIO

WnauBuayaabHbIA, TPYHNOBOI
OIIPOC; MHUCbMEHHBIE OTBETHI
Ha BOIIPOCHI; YCTHBIH ONpoc
(BOTIPOCHI JIIst
CaMOKOHTPOJIS);
CHUTYallMOHHBIE 3a/[a4y U
TECTBI; IUCKYCCHS

1. Brnaners: Tepmunonmorueit u ocHoBHbMH | OIIK-5 - WnpuBuayanbHbIN, TpynHnoBOH
TIOHSTHSIMU B 001acTH OMOMU3UKH ISl OOBSICHEHUSI | CIIOCOOHOCTh 0IIpoc; TECTUPOBAHUE;
(GU3MYECKNX M XUMHYECKMX OCHOB CTPOCHUS, | IPHUMEHSTH 3HAHUE IIICBMEHHBIE ~ OTBETHl  HA
(YHKIIMOHMPOBAHHMS KJIETOYHBIX CTPYKTYP, KJIETOK, | IIPHHIMIIOB BOIIPOCHI;  YCTHBIH  Ompoc
OpraHoB, CHCTEM, OpraHW3MOB, OKOCHUCTEM; - | KIETOYHOU (Bompocsl JUIst
3aKOHOMEPHOCTH NPOTEKAHUs TEPMOIMHAMUYECKUX | OpraHM3alin CaMOKOHTPOJIS);
mpoleccoB B OmocucTeMax; - CTPOGHHE U | OMONOTHYECKHX nabopaTopHble padoTsl;
(YHKIIMOHMpPOBaHHE MaKpOMOJIEKYJ, | OOBEKTOB, KOHTPOJIbHBIE paboTsl;
MaKpOMOJIEKYISPHBIX KOMILIEKCOB (OenxoB, | Omodu3MYeCKUX U cobecenioBaHue; 3ajaua;
HYKJICHHOBBIX ~KHCJOT); - (DU3UKO-XHMHYECKHE | OMOXMMHYECKUX poBEpKa paboueit
MEXaHU3MBI IPOTEKaHUSI MEMOpaHHBIX IIPOLECCOB | OCHOB, MEMOPaHHBIX TeTpajm.
W TIPUHIMIBI PETYSIIUN U CAMOPETYISLINN JKUBBIX | IPOIECCOB
CHCTEM; - TIPUHIIUITBI 1 OCHOBHBIE 3aKOHOMEPHOCTH | MOJICKYISIPHBIX
SHEPreTHYECKUX IPOLECCOB B JKUBBIX CHUCTEMaX; - | MEXaHH3MOB
MEXaHU3MBl  BO3JCHCTBHS  (HU3MYECKUX U | )KU3HEAEATEIHHOCTH
XMMHUUYECKHX (DAKTOPOB Ha )KHUBBIE CHCTEMBI
2. Brnanets METOAAMH HCCIeOBaHUN JlaGopaTopusie paboTsl;
OMOJIOTHYECKUX MOJIEKYIT KOHTPOJIbHBIE paboTsl;
cobecenioBaHueE; pabouas
TeTpaab
1. Brnanets HAaBBIKAMH paboTbI c | OIIK-6 - JlaGopaTopusie padoTsl;
COBPEMEHHOH ammapaTypon CIOCOOHOCTH KOHTPOJIbHBIE paboTsl;
HPUMCHATD cobecenoBaHue; IIPOBEpPKa
COBPCMCHHbIC paboueii TeTpaau
2. Brianers: mMpOKMM CHEKTPOM (DH3HMKO- | DKCHEPUMEHTAIbHBIE
XAMUYECKHX METONOB M HCIIOIb30BaTh MX JUIS | METOIBI PabOTHI ¢
pellcHHsT 3aJad OSKOIOTMYECKOr0 MOHHTOPHHIa, | OHMONOrHYeCKMMH
paauoOHOIOruy,  MEIUIMHCKOM, BETepHHAPHOW | OOBEKTaMH B
Oonou3uKH, OHOTECXHOIOTHU MOJIEBBIX U
712a00paTOPHBIX
YCIIOBHSIX, HABBIKH
paboTsl ¢
COBpEMEHHON
anmnaparypou

KOHmpo./leble B80NPOCHL K mecnty no meme «buonozuueckan mepmoounamuka»

1. buodusuka - Hayka o Pu3HUECKUX MpoIleccax B OMOIOTHUECKUX cucTeMax. [Ipenmer u 3amadn
onodusuku. Mctopus pazButusi Onopu3uku.

2. TepMoaMHAMUYECKHE CUCTEMBI, UX KJIacCU(pUKAIIHS.

3. PaBHOBECHOE COCTOSIHME TEPMOJIUHAMUYECKON CUCTEMBI.

4. ITapameTpbl TEPMOAMHAMHYECKUX CUCTEM.
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5. 3aKOHBI TEPMOJAVMHAMUKH.

6. DaTanenus, 3akoH ['ecca.

7. TepMoauHaAMUYECKasi BEPOSITHOCTD.

8. M300apHO - M30TEPMUYECKUI U U30XOPHO - U30TEPMUUYECKHUI TOTCHITHUAIIBI.
9. buonoruvyeckue CUCTEMBI C MO3UIMH TEPMOTUHAMUKH.

10.9HTpONMS OTKPHITOM TEPMOJTUHAMUYECKONU CUCTEMBI.

11.  Cranuonapnoe cocrosinue, Teopema [Ipuroxuna.

12. TepMoguHaMUUYECKHE TTOTOKH, 000OIICHHBIE CHITBI M KOY(PHUITUEHTHI.

IIpumepsbI TECTOBBIX 3aJaAHMIA:
I. K 3KCTEHCHBHBLIM TEPMOIHHAMUYECKHM APAMETPAM OTHOCATCS:

1. naBnenue 2. Temneparypa 3. 00beM 4. MOJSIpHAs KOHIICHTPAIIUS BEIIeCTBa
5. HeT IpaBUJILHOTO OTBETA

2. OTKpBITOH TEPMOAMHAMMUYECKON CUCTEMOM SABJISIETCS

1. 3anmasiHHAs aMIyJia ¢ XKHUIKOCThIO
2. aToOM KHCJIOpoJa

3. MoJieKyna BOJbI

4. monekyna JIHK B »xuBoi kieTke
5. HET MPaBWJIHHOTO OTBETA

3. BpiOepure TepMOAMHAMMYECKYI0 CHCTEMY, I/le 3HAYeHUE IHTPONUHU Oy1eT CHUKATHCS,
T.edS<0 :

3amasiHHAsI CTEKJISTHHAS aMITyiia
Kunstmuin yaitnuk

paboTarouil ABUTATENIb aBTOMOOMIIS
MOJIOAOM pacTylIuidi OpraHu3M

Her npaBunibHOTO OTBETA

Nk W=

5.3akonbl TEPMOAUHAMHUKHU MOKHO UCIIOJB30BATH IJIsl OMMCAHUA JHEPreTHYCCKHUX MpoueccoB,
MNPOTEKAIIIUX B OTAC/JIbHBIX MOJIEKYJIAX

1. BOIBI

2. Moekyisl 6enka ¢ M= 107
3. aMUHOKHCIIOTHI

4. SKUPHOUM KUCIOTHI

5. HET MpaBWJIHLHOTO OTBETA

KoHnTposbHbIe BOIPOChI K TecTy o TeMe «Mouieky/sipas 6modusuka.
MeTtoabl uccjIe0BaHui»

1. Makpomorekyna - OCHOBa OpraHu3alnuy U PyHKIIMOHUPOBAHUS OUOJIOTHYECKUX CTPYKTYP.
2. Kondopmarus MaKpoMOJIEKYI.

3. DnekTpocTaruueckue BzauMoieicTBus, Ban-/lep-BaanbcoBbl cuiibl.

4. BonopoaHas cBs3b, THAPOGHOOHBIE B3aUMOICHCTBHS.

5. CrpykTypa BOJbI.
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6. IlepBuuHas cTpykTypa OCITKOBOW MOJICKYJIBI.

7. BpICIIMe CTPYKTYPBI OSITKOBBIX MOJIEKYII.

8. IlepBuunas crpykrypa HK.

9. Beicume cTpykrypsl HK.

10.ITnaBnenue JIHK, runepXxpoMHbIii, THITOXPOMHBIN 3 ()EKTHI.
11.Bsi3KOCTh pacTBOPOB MAKPOMOJIEKYIT, BUCKO3UMETPHUSI.

12.  Dnexrpodope3 MaKpOMOJICKYI, H303J1eKTPO(HOKYCHpOBaHHE.
13.CenumeHTaIss MaKpoOMOJIEKYIT, IIEHTPU(PYTHPOBAHHE.

14. Tuddy3us MaKpoOMOJIEKYI.

15.PH-meTpus, pedpakromeTpus.

16.1Tornomenre cBeTa MakKpOMOJIEKYJIaMH, ONITUYECKas TIIOTHOCTb.
17.A6copOuroHHas CeKTpohOTOMETPHS.

18.MudpakpacHas u GuryopecueHTHas CeKTPOohOTOMETPHS.

IIpumepsbI TECTOBBIX 3aJaAHMI:
1. HenTpudyrupoanue nposoaurcs npu 40000g. I1o 3HAYUT, 4YTO:

1. ckopocTts Bpanienus poropa 40000 060poTOB B MUHYTY

2. ueHTPOOEKHOE YCKOPEHHE Bpalaromierocs poropa pasusercs 40000 c/m?

3. HeHTpoOEKHOE YCKOPEHHE BPAILAIOIIErocs pOTOPa MPEBBIIIAET YCKOPEHHE 3€MHOTO
nputskenust B 40000 pas.

2. Oynmyt ocaxxknarbcs MoJieKyibl ¢ M.M. 40000 [la

3. Monekynbl OynyT ocaxkaarcs co ckopctbio 40000m/c

2. Heo0x0auMo0 npoBepUTH YUCTOTY (FOMOTeHHOCTH) 0e/ikoBOro npenapara. Kakoii meroa Bbl
usdepere 1J15 ITOH eau?

. abcopOIMOHHAs CIEKTPOPOTOMETPHS

. ”H(paKpacHas CeKTpohoTOMETpHs

. K1 u 1OB - cnekrpockonus

. SIMP, OIIP - cnekrpockonus

. TUCK-3JIeKTpodope3 B MONMAKPUTIAMUIHOM Tejie
. BUCKO3UMETpHUS

AN N B W=

3. PacTBop coennHennsi A uMeeT ONTHYECKYIO MIIOTHOCTDH s = 0,45 . PacTBOp BTOpOIroO
coennHennsi b umeer Iy = 0,22. 1 mu1 pactBopa A cMemajau ¢ 2 mJj pacreopa b. Onruveckas
IUIOTHOCTH MOJIydeHHoi cmecu B okaszasiocs paBuoit [Ig= 0,30. Hmeercs jm
B3anmojeiicreue mexny A u b (pearupyror jiu Bemecrsa A u b apyr ¢ apyrom)?

pearupyror

1
2. HE pearupyror
3. J1aHHBIE HEAOCTATOYHBI JIIsl OTBETA
4

U1 pearupoBaHusl HEOOXOAUMO CMECh MOJAOTPETh
4. CnekTp B0O30Yy:KIeHHUSI €CTh 3aBUCHUMOCTb HHTEHCUBHOCTH (uryopecueHunun

1. OT JIWHBI BOJHBI HAJAOIIEI0 CBETA

2. OT MHTEHCUBHOCTH MaJaloIIero CBeTa
3. OT JUTMHBI BOJHBI UCITYCKaEMOTO CBETa
4.0T UIHTEHCUBHOCTHU HUCITYCKa€MOTO CBETa

19



5. HeT IIPpaBHUJIBHOI'O OTBETA

5.

AN AW~

1
2
3
4
5.
6.
7
8
9.
1

Kakoe u3 nepe4ymnc/ieHHBIX CBOHCTB aTOMOB JIESKAT B OCHOBE SIBJICHHS YJIEKTPOHHO-
NapaMarHuTHOTO pe3oHaHca?

. aTOMHas Macca

. 3apAan sapa

. KOJIMYECTBO HEUTPOHOB B spe

. HE3aIOJIHEHHOCTD AJIEKTPOHHBIX 000JI0YeK

. Hajnure BO30YKICHHBIX IEKTPOHOB HA CUHIVIEHTHBIX YPOBHSIX
. Hajnuue BO30YKICHHBIX JIEKTPOHOB Ha TPUILIETHBIX YPOBHSIX

Konmponwvnsie éonpocel Kk mecmy no meme «buoguszuka knemxu. Memopanwiy.

CocraB u CTpyKTypa KJIECTOYHON MEMOpaHbI.

KunkocTHO - MO3anyHas MOJIENIb CTPOCHHS JIEMEHTApPHOW MEMOpaHBI.
TpaHCTIOPT HEANEKTPOJIIMTOB YePE3 MEMOPAHBI.

TpaHcopT HOHOB Yepe3 MeMOpaHbl, HOHHBIC KaHAJIBI.

N3buparenpHas HOHHAS MPOHUIIAEMOCTh MeMOpaH.

MemOpaHHbBI MOTEHIIHAI.

[Toreniman aeicTBUsA, MEXaHU3M Tepeadr MOTeHIMala JeHCTBUA.

MexaHu3M MEXKIJIETOYHBIX B3aUMOIECHCTBUMA.

DYHKITMOHUPOBAHUE CEHCOPHBIX CUCTEM.

0.CtpykTypa 1 PyHKIIMOHMPOBAHHE PELICTITOPOB CBETOBBIX JIyuel (Ha mpuMepe riasza

MJICKOTIUTAIOIIIHX ).
11 .Crpykrypa u pyHKIIMOHUpPOBaHHE PELENTOPOB 3ByKa (HA MPUMEPE yXa MIICKOTTHUTAIOIIHX)
12. Tparchopmarius pa3apaxuTeseit B perentopax, IepBUYHbIC K BTOPUYHBIC PELICTITOPHI.
13.ITepenavya cUrHaIOB OT IJIa3MaTHYECKON MEMOpPaHbl BHYTPH KIIETKH.
14.Hempimeunsie GopMbI TOJABMKHOCTHU KIIETOK.
15.Crpykrypa u QyHKIIMOHUPOBAHUE TTOMIEPEYHO - MTOJIOCATHIX MBIIIIII.
16.MoJteKyasipHBbIF MEXaHU3M COKpAIIeHHUs] MUO(DUOPHILIBI.
17.Mexanu3m cunTe3a AT® Ha MmemMOpaHax MUTOXOHIPHI

1.

1
2.
3.
4
5

IIpumepsbI TECTOBBIX 3aJaAHMIA:
HonHble KaHAJIBI HA MJIA3MATHYECKO MeMOpaHe NpeacTaBJIeHbI:

MoJiekynamMu ATD

Mogekynamu JJTHK

MOJIEKYIaMH CaxapoB

MOJIEKYJIaMH HMHTErPaJIbHBIX OCIKOB
Her npaBunibHOTO OTBETA

2. 3a onqun muka Na*, K* - 3apucumoii AT®-a3bl Ha MeMOpaHe B KJIETKY TPaHCIOPTUPYETCsA

1.2 vona Harpust 2. 3 uoHa HaTpuad 3. 2 MoHa Kanus 4. 3 MoHA Kanus
5. HeT IPaBUIJILHOTO OTBETA

3.FeHepaunﬂ ABHIKCHUSA 6aKTepI/laJ1bHLIX KJI€TOK OCYHIECTBJIHAECTCHA 3a CYET UCITOJIb30BAHUA

JHEPIHM:
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rugposinza Mojiekyn ATO

COJTHEUHOTO CBETa

pacilernyieH’s] MOJIEKYJ MOJMCaxapHui0B

rpaguenTa pH Ha masmarnueckoit MeMOpaHe
5. HeT MpaBWJIHLHOTO OTBETA

4. IlorennuaJj neicTBUS BO3ZHUKACT:

b\ S

Ha sJIEpPHON MeMOpaHe

Ha MeMOpaHe MUTOXOHIPHIA
Ha MeMOpa He XJIOPOIUIaCTOB
Ha KJICTOYHOU MeMOpaHe
HET MPaBUIILHOTO OTBETA

Nk -

5. BTOpUYHBIMH MOCPEAHMKAMM NPH Nepenadye MHPOPMAIMU BHYTPb KJIETKHU CJIYKAT
MOJIEKYJIbI

1. muueposa

2. nmaneponrpudocdara
3. aleTHIXOINHA

4. u-AM®
S.uHo3uTonaudocdara

KOHmpOJleble B80NpPOCHL K mecnty no meme «@Domobuonozuueckue npovyeccol».

1. ®oTobHoIOrHYECKHE MpoLiecCchl. MexaHU3Mbl MUTPAIIUU SHEPTUH IEKTPOHHO-BO30YKAEHHOTO

COCTOSIHUS B (POTOOMOJIOTMYECKUX MpOoIIeccax.

. 3akoH (DOTOXUMHUH, TIEPBUYHBIC (DOTOXUMUUYECKHUE PEAKITUH.
. ®oTopU3N0IOrNIEeCKIE MPOIIECCHI.

. ®oToNIeCTPYKTUBHBIE MTPOLIECCHI.

. JleranbHOe neiictBue YO - jyueid Ha KIETKHU.

. doTopeakTUBaIIUSL.

. doTo3ammra.

. CBeroBbIe U TEMHOBBIE CTa/IMU (HOTOCHUHTE3A.

. Mexanusmsl potodochopuaupoBaHus

01N L Wi

IIpumepsbI TECTOBBIX 3aJaAHMI:

1. K ¢oroduosiornyecKum npoueccam MOKHO OTHECTH CJIeyIolHe MPouecchl CHHTE3a
MOJICKYJI:

1. IHK B sanpe 3. AT® na memOpaHax MUTOXOHIPHI
2. AT® na memOpaHax xjoporiactoB 4. GeJIKOB Ha pubocomax
5. HeT MpaBWJIBHOTO OTBETA
2. @oTOAECTPYKTHBHBIE NMPOLECCHI B KJIETKE MPOUCXOIAT NP AeHCTBUU CBETA C JJIMHOM
BOJIHBI

1. 650 - 800 um 3. 1000-10000 am
2.200 - 300 um 4. 450 - 600 um
5. Het npaBuibHOrO OTBETA

3. B cBeToOBOI cTagnu GOTOCHHTE3A MPOMCXOAUT CUHTE3 MOJIEKYJI
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1. yrmeBoi0B 4. A1
2. INITMEHTOB 5. ATO
3.yIJIEKUCIIOTOo rasa

4. PacreHue moaBepraercs JeiiCTBMIO CBeTa ¢ JAJIMHOI BOJHbI 200 HM. Bo3MokHO 11 B
nporekanue ¢GoroGpu3noI0ruyecKnx MNpoueccoB B IT0OM pacTeHuu ?

1. na 2 . 1a, HO C HEOOJBITUMH CKOPOCTIMHU

3. [a, eclid pacTeHue cpasy nocie oOnyuyeHus IOMECTUTh B TEMHOE MECTO

4. na, eclii pacTeHHUE cpa3y Mociie 00aydeHus MoMecTUTh B Tepmoctar npu t = 30 °C
5. Her

5. Kakoe u3 yTBepiKI1eHnil BEPHO
1. npeaBapuTebHOE OOTYYCHHE KIETOK JJIMHHOBOJIHOBBIM CIIEKTPOM YD-ydeit moBhIIIIaeT
YCTOMYMBOCTH K ICCTBHIO KOPOTKOBOJIHOBOTO Y®-criekTpa
2. ¢oToperyasipHbIe MPOIECCH B OpraHU3Max MPOUCXOAT IPH AecTBUN YD-cBeTa
3. B po1iecce GOTOCUHTE3a MPOUCXOIUT CUHTE3 MOJIEKYIT JIUITUIOB
4. ®oTOACCTPYKTUBHBIE TPOLIECCHI MPOUCXOISAT C yyacTHEeM (PUTOXpoMa
5. HeT IPaBUJILHOTO OTBETA

[lepen npoBezeHrEM HTOTOBOI0 KOHTPOJIA MPENO0/IaBaTellb BHIYHUCISET CPeAHee 3HAYeHue
MPOLIEHTA MPaBUJIbLHBIX OTBETOB Ha BOMPOCHI TPEX PYOSIKHBIX TECTOB, COOTBETCTBYIOIINX TPOBEPKE
c(hOpMUPOBAHHOCTH KaXKJ0M KOMIIETEHIIUU B X0/ie y4eOHOTO ceMecTpa.

Kpurepun ouenku (B 0asiax) 1jisi TeCTUPOBAHMS, ITePeBO/l NPOUEHTOB B 0aJLJIbI:

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

Onucanue Ja00paTOPpHBIX pad0OT ¢ KOHTPOJIbHBIMHU BOIIPOCAMHM

1. ONPEJAEJEHUE KOHIEHTPALIUX UOHOB BO/IOPO/IA B
PACTBOPAX (PH-METPUS)
Koumponvnoe 3aoanue. 3meputh 3Ha4eHue pH pacTBopa KUCIOTHI I MIETIOYA HEU3BECTHOM
koHueHTpanuu. [lo 3Hauenuto pH onpenenuTe KOHIIEHTPALUIO JAHHOTO PacTBOPA.

KoHTponbHbIe BOIPOCH U 3a1a4H:

1. Onumure nmpouecc 00pa3oBaHus AEKTPUUECKOTO MOTEHIINAJA Ha CTEKJITHHOM 3JIEKTPO/JIE.

2. Kakumu mapamerpaMu pacTBOpa OMNpEAesaeTCs BeTuYrHa "MEeMOpPaHHOTO MOTeHIrana"

Ha CTEKJISIHHOM 3JIeKTpojie?

. Kakyro ¢yHKIHIO BBITIOJHSIET 3JIEKTPO1 cpaBHEeHUs B pH-meTpe?

4. MOXHOJU TTyTeM U3MEpPeHHsI "MEMOpPaHHOTO MOTEHIMaaa" Ha CTEKISHHOM 3jeKTpoae( uiu
KaKOM-JIHOO WHOM) OINpPEAENUTh KOHIICHTPAIMIO JIPYrux HOHOB, Hampumep, K, Ca**, CI?
OO0mbsicHuTeE.

5. Kaxkue xxunkoctu Oynyt obmanars 3HaueHussMu pH >14, pH< 0?

[98)
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Uto o3Hauvaet TepMuH "crangaprusamnus pH -metpa' ?

Kak Bnusier TeMneparypa Ha BenuuuHy pH pacTBopoB?

Paccunraiite 3nauenue pH 0,001 M BogHOTO pacTBOpa COJNSTHOM KUCTOTHI

OObsicHUTE HECOOTBETCTBHE MEXKIY TEOPETUYECKH OXKHMJIAeMbIM M H3MEpeHHBbIM Ha pH-
MeTpe 3HauYeHUsIMU pH TUCTHIIITUPOBaHHON BOJBI.

10.PaccunTaiite 3nauenue pH 0,01 M BoHOTO pacTBOpa ruipOOKUCH HATPUSL.

0 0 N o

2. OIPEJEJEHUE MTOKA3ATEJISI TPEJIOMJIEHUS )KUJAKOCTEN
Konmponvnoe 3adanue. V3mepuTh mokaszareiab IpeJOMIICHUSI PaCTBOPa C HEU3BECTHOM
KOHIIEHTpauel 1 ONpeieiuTh 1o rpaduky ero KoHIeHTpanuo. KoHTpoabHbIe BONIPOCHI U 3a/1a4u:
1. OnuiuTe npouecc NpeJoMIIeHUs] CBETa Ha TPaHUIIE pas/ielia AByX Cpei.
2. Kak MOXHO ONpeenuTh OTHOCUTEIbHBIN MOKA3aTeNIb TPETOMICHUS KUAKOCTH?
3. OnummuTe CXeMaTHYHOE YCTPOUCTBO pedpakTOMETpa U MPUHIIUI €r0 PAOOTHI.
1. B yem 3akitoyaercs sIBJICHUE MOJTHOTO OTPAKEHUSI CBETOBOM BOJIHBI?
2. Onpenenure, MpU KakoM yIiie MaJeHHs JIyd, OTPaKEHHBIM OT TpaHMIIBI pas3jiena AByX Ccpell,
MEPIEeHIUKYIISPEH IPETOMICHHOMY JIy4y.
3. Kak mocTpouTh KamuOpOBOYHYIO KPHUBYIO Ui OIpPENENIeHUs KOHUEHTPAllMM BeIlecTBa I10
MOKA3aTeIIo MPEeIoOMIICHHs pacTBopa?
4. OT Kakux NapaMeTpoOB MOJIEKYJ B pacTBOPE 3aBUCUT BEIUYMHA I10Ka3aTess MPeIOMIICHUS
KUIKOCTH?
5. MOXHO 71 TI0 TTIOCTPOCHHOW Bamu xasmOpoBOYHOM KpUBOHW omnpenenuTh KoHueHTpanuo NaCls
OMOJIOTUYECKUX KUAKOCTIX, HAIIPUMED, B CBIBOPOTKE KPOBU?
6. HaitguTe nmokaszartenb MpeIoOMIICHUS KUAKOCTH, €CIIU JIyd MPEJIOMIICHHBIN Ha TPAHUIIE YKUJIKOCTH
C BO3yXOM MEPIEeHIUKYIISIPEH OTPaKEHHOMY, asin yria najaeHus pases 0,8.

3. CIEKTPOCKOIIMYECKHE METO/bl ABCOPBIIMOHHASA CIIEKTPOCKOIIHUA

Koumponvnoe 3a0anue. I3Meputh ONTHYECKYIO TUIOTHOCTHh pacTBOpa OeJika MpH JJIMHE BOJHBI
280 uM. OnpenenuTh KOHIIEHTPAIIMIO OEJIKa B IAHHOM PacTBOPE.
KoHTpoJibHBIE BOTIPOCHI U 3a/1a4H:

1. OnummTe Guanyeckue Npouecchl MPOUCXOASIINE IPH MOIVIONIEHUHU CBEla MOJIEKyJIaMHu.

2. OObsicHUTE TTOHATHE " MOJICKYJIa B BO30Y)KJICHHOM COCTOSTHUU".

3. Kakyro 3akoHOMepHOCTh ONHChIBaeT 3akoH JlambOepra-bapa?

4. OObsicHUTE 3HAUEHUE  TEPMHUHOB "momomeHue  MoJiekyn", "onTuueckas MIOTHOCTh
MOJIeKyn".

5. Onumure cxeMaTHYHOE YCTPOMCTBO W MPHUHIMI pabOThl aJICOPOIIMOHHOTO CIIEKTPOOoTOMETpA.

6. B yeM paznmuuus TEPMUHOB '"CHEKTp MOMIOIIEHUS pacTBOpa MakKpomoJiekyn', "CHeKTp
MOMIOIIEHUSI MAaKpOMOJIeKy'"?

7. Yto O3Hayaer TOHSTHE "MBOMCTBEHHAs npupojia (AyaJucCTUYHOCTB)" cBeTa?

8. HazoBute xpomMo(dopHBIE TPYNIUPOBKU OCIKOBOW MOJIEKY/IbI, XapaKTEPU3YIOIIUECS Amsx B
yAbTpadHroIEeTOBON 00JIACTH CIIEKTpA.

9. PactBop BemectBa A umeet g0 = 0,3. PactBop BemectBa b umeet J30=0,01. K 1 mun pactBopa
A npwiiin 1 mit pactBopa b. Ontuyeckas miaoTHOCTh noiaydyeHHOM cMmecu [Jpgo= 0,2. Pearupytor
nu BemectBa A u b apyr ¢ apyrom? OObsicHUTE.

10.PactBop moisekyn ¢ modekynspHor maccoit 1000 m xoHmentpamueit ¢ = 10 mr/mi obmamaer
ONTUYECKOW TIOTHOCTBIO [ls40 = 0,4. Berumcnure MonspHbId KOIPPUIUESHT IKCTUHIUU ITHX
MOJIEKYII.

4. BA3KOCTb PACTBOPOB
KoHTponbHbIE BOIPOCH U 3a1a4H:
1. OObsicHUTE TEPMUHBI "KWHEMAaTH4ecKas BSI3KOCTH","OTHOCHUTENbHAS BA3KOCTH", '"yrmenbHas
BSI3KOCTB", XapaKTepUCTUUECKas BA3KOCTh".
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2. Ot Kakux MapaMmeTpoB MOJIEKYJI 3aBUCHUT BSI3KOCTh UX PACTBOPOB?

3. Uto coboii mpencraBisier BHcKo3uMeTp? Kakue THIBI BHCKO3UMETPOB HCIONB3YIOTCS IS
OTIPEICIICHUS BSI3KOCTH?

4. Kakue nmapameTpbl MOJIEKYI MOKHO ONPEAESIUTh MPU MOMOIIY BUCKO3UMETpa?

5. Urto o3HayaeT TepMHH ''moOcTOsAHHAs BHUcKo3umeTpa'? Kak omnpeneauTs 3HAUYCHHE STOU

MTOCTOSTHHOW?

UeM xapakTepu3yroTCsi HhIOTOHOBBI KHUJIKOCTH?

UTo 03HauarT TepMUHBI "TaMUHApHOE TeueHue", "TypOyaeHTHOe TeueHue"?

9. K 1 mu pactBopa ¢ BA3KOCTBIO 101= 4 Ila ¢ 1o6aBuin 2 M1 pacTBopa ¢ BA3KOCThIO Noo= 10 Ilac.
Paccumraiite ynenpHYIO BS3KOCTh IMOJMYYeHHOM cMecu. Kak OyaeT H3MEHSThCS BSA3KOCTh
OeTKOBOTO pacTBOpa npu aobaBieHUu cosieli? OObsICHUTE.

10. Eciu 6akrepun 06paboTaTh pacTBOPOM JAETEPreHTa, BI3KOCTh CYCIIEH3UU 3aMETHO MOBBICUTCS.
Ecmu cycnensuto OwvicTpo otueHtpudyruposats, Bce konmuectBo JJHK m PHK Bemmamer B
ocagok. OnHako,HamocaJo4yHas >KUIKOCTH BCE elle ocTaeTcd Bsa3kod. Kakoe oObscHeHHe
MIPEIOKUTE 3TOMY SIBICHUIO?

e

5. UBMEPEHHUE PA3ZMEPOB MAJIBIX OBBEKTOB CIIOMOILIBIO
MUKPOCKOIIA.
KoHTponbHbIE BOIPOCH U 3a1a4H:
. OnummTe cxeMaTH4YHOE YCTPOMCTBO CBETOBOTO MUKPOCKOIIA.
. Kakumu mapamerpamu onpenensieTcsi yBelIMueHUue CBETOBOI0 MUKpOCKomna?
. Uem nuMuTHpYyeTCs pa3peliaroiias CiocoOHOCTh CBETOBOTO MUKpOCKoma?
. Uto o3Hauvaet TepMUH "ynciioBas aneprypa'?
. Onuuure ycTporuCTBO OKYISIPHO-BUHTOBOTO MUKpOMeETpa?
. Kak onpenensiercs 1ieHa neeHUsOKyISIpHO-BUHTOBOTO MUKpoMeTpa?
. Uto o3HayaeT noHsATHE "MOJE3HOE YBEIUUYEHUE MUKpOCKoma'?
8. C Kako¥ 11eJIbI0 UCTO0JIB3YIOT B CBETOBOM MUKPOCKOTIMM UMMEPCUOHHOE Macyo?

~N N DN RN —

9.B 00bIYHOM CBETOBOM MHUKPOCKOTIE co CBETJIBIM roJieM OKpalleH-
HBIE B 0J1eTHO-PO30BbII CBET KJIETOYHbBIE CTPYKTYpPBI (Harmpumep,
KJIETOYHAs CTEHKA) OymyT TIJI0XO BH/IHBI. Kakyto MPOCTYIO MO/IH-
bukanuio MHUKpOCKOIIa Brr MOXKETe MIPEIOKUTh L YBEJIMYCHUS
KOHTpAcTa MEXK]ly CTPYKTYpOH U OKpyKarolen cpeaon?

10.  [Husa 4ero HCTOJIb3YIOTCS MMOKPOBHbIE CTEKJIa B MUKPOCKOITHH. Uto
MIPOU30UIET c n300pakKeHHUEM OMOJIOTHYECKOTO 00BeKTa, ecim OH

HAaxXO0qUTCA B ) KUAKOCTH, a IIOKPOBHOEC CTCKIIO OTC}’TCTByeT?

6.2JIEKTPOKUHETUYECKUE ABJEHUSA. MUKPOJJEKTPO®OPE3.
KoHTponbHbIe BOIPOCH U 3a1a4H:
. OOBsicHUTE 3HAYEHUE TEPMHUHA «AIEKTPOGOope3».
. Kakue mapameTpbl KJI€TKH MOKHO ONpPEAETUTh MPU MOMOILH deKTpodopesa?
. UTo 03HauaeT TEPMUH «I3€TTa- MOTEHIIMAD U KaK OMPEAETUTh 3HaU€HUE 3TOT0 MOTeHIIMana?
. Kakue mapameTpbl MakpoMOJIEKy/Ibl MOKHO OIIPEENIUTh METOIOM 3ieKTpodopesa?
. OnuummTe npouecc onpeaesaeHne: MacChl MaKpOMOJIEKYT IEKTPO(OPETUYECKUM METOIOM.
. Kakumu npenmytiecTBaMu 0051a1a€T METOT «JIBOMHOTO AIeKTpodopesan?
. Kak npu momomu snexkrpodope3a MOXKHO ONPENEIUTh 3HAUEHUE H303IEKTPUUYECKON TOUYKU
OEITKOBON MOJICKYIIBI?
8. Kak MOXHO ompefieiuTh «dIeKTPO(HOPETHICCKYIO MTOIBUKHOCTHY MOJICKYIIHI?
[Touemy mpu 3meKTpOPOpPETHUECKOM pa3esieHud MaKpOMOJIEKYJ MCHOJB3YIOT Oydephl ¢ HHU3KOM
KOHIIEHTpalueu coJieit?
10. B kaxmx o0macTAX 4YeEIIOBEUECKOH MEATEIHPHOCTM M B KAaKHUX LEIIX MOKHO HCIIOIb30BaTh
anekrpodopes?

~N NN RN —
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Onucanue METOAUKU OLIEHUBAHUS:

Kpurepun ouenku:

3ammTa Kaxa0u 1abopaTopHO pabOTHl OIEHUBAETCS MaKCUMaJIbHO B 10 6ayioB
e 9-10 GayuIOB BBICTABIISICTCS CTYIEHTY, €CIMBBIIOIHIII JIAOOPATOPHYIO paboTy, KOHTPOJIBHOE

3aJlaHue, MPOJAEMOHCTPUPOBAT YBEPEHHOE BIIaJICHHE METOJIUKOW U YCTPOHCTBOM mpubopa.
OTBeTHI Ha BCE BONPOCHI

e 6-8 0a/IOB BBICTABIIAETCS CTYICHTY, €CJIH BBIIOJHUI JIA0OPATOPHYIO pabOTy, KOHTPOJIbHOE
3aJlaHue, MPOJAEMOHCTPUPOBAT YBEPEHHOE BIIaJICHHE METOJIUKOW U YCTPOHCTBOM mpudopa.
OtBetun Ha Bce Bompochl. Ilpu oTBeTe Ha BOMPOCH JOMYyCKAaeT HErpyoOble OMIMOKH M
HETOYHOCTH.

e 3-5 0ayIoB BBICTABISETCS CTYIEHTY, €CJIU BBINOJIHUI J1A0OpaTOPHYIO paboTy, KOHTPOJIbHOE
3aJlaHue, MPOJAEMOHCTPUPOBAI YBEPEHHOE BiIaJIECHUE METOAUKON U YCTPOHCTBOM Ipudopa.

e (-2 - OamiOB BBICTABISAETCSA CTYICHTY, €CIM HE BBINOJHWI JA0OPaTOPHYIO padoTy,
KOHTPOJIBHOE 3aJlaHue.
IK3aMeHALMOHHBIEC OHJIEThI

CrpykTypa »SK3aMEHAallMOHHOTO Owujieta. OK3aMEHAIIMOHHBIM OWJIET COCTOMT U3 JIBYX
TEOPETUYECKUX BOMPOCOB, BKJIIOYEHHBIX B NPOrpaMMy AMCLUUILIMHBI M PACYETHOW 3a7ayH.
Kax et Bonpoc onenuBaercs 10-ro 6amnamu. Takum oOpa3oM, MaKCUMAaJIbHBIA Oaill, KOTOPBII
MOXKHO TMOJIy4UTh Ha dk3aMeHe cocTanisier 30 GamioB. baibl, momydyeHHbIe IPU cade SK3aMeHa,
CYMMUPYIOTCS ¢ Oayutamu, TOJIyYeHHBIMH B Xoj¢e cemectpa. [lepeBoa omenku u3 100-6amipHON B
YETHIPEXOALITLHYIO TIPOU3BOUTCS CIACAYIOIINM 00pa3oM:
- orimvHO — OoT 80 10 110 GanmnoB (Bkirouast 10 moompuTenbHBIX OAIIIIOB);
- xopomuio — oT 60 10 79 6aioB;
- YIOBJIETBOPHUTEIIBHO — OT 45 10 59 6aiios;
- HEYJIOBJICTBOPHUTEIILHO — MEHee 45 0asuioB.

BOIIPOCHI K IK3aMeHy 10 Ono(pu3uKe

1. [Ipenmer u 3amaun 6uodusuku. Vcrtopus pa3BUTHS HAyKH

2. TepmonnHaMUYeCKuEe CUCTEMBbI, UX Kiaccudukaius. [lapameTpsl TEpMOAMHAMUYECKUX CHUCTEM.
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI.

3. 3aKoHbI TEPMOJIMHAMUKHU. DHTAJBIINS TEPMOJMHAMUYECKON CUCTEMBI, 3aKOH [ecca.

4. TepmoarHaMHUYeCKasi BEPOATHOCTh. TepMOAMHAMHYECKHUE MOTEHIIHAIBI OMOXUMUYECKUX
peaxuuii.

5. brosioruyeckue CUCTEMBI C MO3ULMU TEPMOJAMHAMUKU. DHTPOIHUS OTKPBITON
TepMOJIMHAMUYECKOU cucTeMbl. CTallmoOHapHOE cocTosiHue, Teopema [Ipuroxuna.

6. TepmomuHaMHUUYECKHE TTOTOKH, 000OIIEHHBIC CUITBI M KOY(PUITMEeHTHI. [[puMeHenne nuHenHon
TEPMOJMHAMHKYU B OMOJIOTHH.

7. MaxkpoMoJiekyia - 0OCHOBa OpraHU3alui U GYHKIIMOHUPOBAHUS OHMOJIOTUYECKUX CTPYKTYP.
Kondopmarus maxpomosekyn. CTaTHCTHUECKUIN XapakTep KOHPpOpMaluu MaKpOMOJIEKyl. §.
CnaOble B3aMMOACHUCTBUI B CTAOMIIM3AI[MU BBICIIUX CTPYKTYP MaKpPOMOJEKYJ, HaIMOJIEKYISIPHBIX
KOMILIEKCOB, MeMOpaH (BOJIOPOIHAS CBSI3b, IEKTPOCTATHIECKUE B3aiMoieiicTBus, Ban-Jlep-
BaanbcoBsl cuib).

9. Crpykrypa BOJbI B THIPOGOOHBIC B3aUMOJICHCTBUS B OMOCTPYKTYpaXx.

10. IlepBuuHas U BBICIINE CTPYKTYPHI MOJICKYJI OCIIKOB.

11. IlepBuyHas 1 BBICIINE CTPYKTYPhI MOJIEKYJT HYKJICMHOBBIX KHCJIOT.

10. ITornmomeHue cBeTa pacTBOpaMu MaKpOMOJICKYIl. AOCOPOIIMOHHAST CIIEKTPOGOTOMEPHSI.
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12.UudpakpacHas, ¢uioypecieHTHas crekrpodoromepus.

11. lucniepcusi ONTUYECKOTO BPAILICHUS, KPYTOBOW JTUXPOU3M.

12. DnexkTpoHHO-NapaMarHUTHBIN U AJIepHO-MarHuTHBINA pe3oHanc. AMP, OIIP — cnekrpockomnus.
13. Bsaszkocth pacTBOpOB, muddy3us, cemuMeHTamnus MoJIeKyll. Buckozumerpusi,
eHTpUudyrupoBaHue.

14. Dnekrpodopes, n303eKTprIecKoe (HOKYCUpOBaHNE MAKPOMOJICKYI.

15. buonorudyeckue MeMOpaHbl, UX COCTAB CTPYKTypa.  MoenbHble MEMOpPaHHBIE CHCTEMBI.

16. TlaccuBHBI TpaHCHOPT BEIIECTB 4Yepe3 OuomeMOpaHbl. TpaHCIIOPT HEAIEKTPOIUTOB.
[IponuniaeMmocts MeMOpaH i BOJBI.

17. TpancnopT 3MEKTPOIUTOB. DIEKTPOXUMHUYECKUH MTOTeHIMal. IOHHOE paBHOBECHE HA TPAHULIE
MeMOpaHa-pacTBOP.

18. AKTUBHBIN TpaHCTIOPT. TUIIBI aKTUBHOTO TPAHCIIOPTA B OMOJIOTHYECKUX CHCTEMaX.

19. Honnsie kaHanbl. HMoHOGOpPHI: NEPEeHOCUMKH U KaHAIoOOpa3yromue areHThl. MoHHas
CEJIEKTUBHOCTh MeMOpaH. MexaHu3Mbl aKTUBALlMU U UHAKTUBAIMU KaHAJIOB.

20. IToreHuman mokosi Ha MEMOpaHEe KJIETOK, MEXaHU3M BO3HMKHOBEHHMS U moaepskanus 111
21. Ilorenuuman aeiictBus. Pacnpocrpanenne HepBHOTO uMIylibca. KaGenbHbIe CBOMCTBA HEPBHBIX
BOJIOKOH.

22. OOmue 3aKOHOMEPHOCTH YHEPTETUYECKOTO 0OMEHA B KMBBIX CUCTeMax. Jlokanu3anus u
CTPYKTypa 3JeKTPOTPAHCIIOPTHBIX LeNeil B MeMOpaHax, CTPYKTypHbI€ aclIeKThl (PyHKIIMOHUPOBAHUS
CBSI3aHHBIX C MEMOpaHOl MepeHOCUNKOB, acCCUMETpUs MeMOpaHbl. CBs3b TPaHCIOPTAa HOHOB U
mpoliecca rnepeHoca MEeKTPoHa B XJIOPOIUIACTaX U MUTOXOHIPUSIX.

23. OCHOBHBIE TTOJIOKEHUSI TEOpUH MuTUeia, 3NEKTPOXUMUYECKUN TPAaIUEHT TPOTOHOB,
SHEPTU3UPOBAHHOE COCTOSTHUE MeMOpaH, poibk BekropHoit H - ATda3kl.

24. OCHOBHBIEC THIIBI COKPATUTEIBHBIX U MMOJBIKHBIX cHCTeM. HembImeunbie hopmbl
MOJIBKHOCTHU KJIETOK. MoJIeKylIpHble MEXaHU3MbI HEMBIIIIEUHOMN TOJIBUKHOCTH.

25. Crpykrypa U (PyHKIIMOHUPOBAHUE MTOTIEPEYHOIIONOCATON MBIIIIIBI TO3BOHOYHBIX.

MorekynsipHble MEXaHU3MbI MOJBUKHOCTH OSJIKOBBIX KOMITIOHEHTOB COKPAaTUTEILHOTO armapara
MBIIIIII.
26.@otopenenuus. CTpoeHUE 3pUTENbHON KIETKH. MOJeKysspHasi opraHu3aus
doropenienTopHON MeMOpaHbl, TUHAMUKA MOJIEKYIIbI 3pUTENILHOTO MUTMEHTa B MeMOpaHe.

27. ®otobuonoruueckue mpormecchl. OCHOBHBIE CTaAuK (OTOOHMOIIOTHYECKOTO TIpoIiecca. 3aKoH
(dboToXuMuH, NEPBUYHBIE (POTOXUMUUYECKUE PEAKIIUH.

28. doToperynsTopHblenporecchl. OCHOBHBIE THUITBI (POTOPETYIATOPHBIX PEAKIIUNA PACTUTEIHHBIX U
MHKPOOHBIX OpraHu3MoB: hoToMopdoreres, pororponusm, GoToTakcuc, GOTOUHIYIIUPOBAHHBIN
KapoTuHoreHes. utoxpom — yHuBepcanbHas (OTOpELenTOpHas CUCTEMA PErYISUU MeTaboI3Ma
pacTeHui.

29. ®otonectpyktuBHbIe Tiponiecchl.  JIHK kak oCHOBHasi BHYTPUKIIETOYHASI MUILICHb TTPU
JIETaJTbHOM U MYTareHHOM JISHCTBHH YAbTpaduosieToBoro cera. D¢dekThl hoTopenapaiuu u
(hOTO3aIIUTHI.
30.CrpykrypHas opranu3anus U GyHKIHOHUPOBaHHUE (DOTOCUHTETUYECKUX MEMOpaH.
dorocuHTeTHYECKas eAUHUIIA. JIBa TUIIa MUTMEHTHBIX CUCTEM U JIBE CBETOBBIC PEAKIIUH.
Opranuzanus 1 QyHKIMOHUPOBaHHE (POTOPEAKIIMOHHBIX IIEHTPOB.

31. Topmonanmbhas peneniusa. OOmue 3aKOHOMEPHOCTH B3aUMOJCHCTBUS JINTAHJIOBB
perentopamu. Poib cTpyKTypsl I1a3Maruyeckoil MeMOpaHbl B MpoIecce Mepeaayd TOpMOHAIBHOTO
curHana. PenenTop-onocpenoBaHHbI ~ BHYTPUKIETOUYHBIM  TpaHcnopT. [lpencraBinenuss o
LUTOIIA3MEHHO-SIEPHOM TpaHCHOpTe. MeTo/ bl HCCIeIOBaHKS TOPMOHAIBHBIX PELEITOPOB.

32. Cencopnas peneniusa. [IpoGrmema compspkeHHsT MEXIy IEPBHYHBIM B3aUMOJICHCTBUEM
BHEIIIHETO CTUMYJIa C PELENTOPHBIM CYOCTpaTOM U TeHepaluedl pelenTopHOro (reHepaTopHOro)
noreHnuana. OOmMe MpeacTaBIeHUS O CTPYKType W (YHKIMHU PELENTOPHBIX KJIETOK. MecTo
PELENTOPHBIX MPOIIECCOB B PA0OTE CEHCOPHBIX CUCTEM.

33. MexaHnopenenuus. Penentopusie OKOHYaHUS KOXH, MPONPUOPELETTOPHI.
MexaHopelenTopsl OpraHoB YyBCTB: OpraHbl OOKOBOM JIMHWHU, BECTHOYISPHBIN anmapar, KOpTUEB
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opraH BHyTpeHHero yxa. OOmmue mpenctaBieHuss o pabore opraHa ciyxa. CoBpeMeHHbIE
MPEJCTaBICHUS 0 MEXaHU3MaX MEXaHOPEL MU, TeHEPaTOPHbIN MOTEHIIMAN. DIEKTPOPEIEIIHS.

34. Xemopernenuus. O6ousaue. Bocnpusarue 3anaxoB: Mopory, Kiaccuukamms 3amnaxos. Bkyc.
BkycoBble kayectBa. CTpoeHHe BKYCOBBIX KieTOK. [IpoOnema BKYCOBBIX PELIENITOPHBIX OEIKOB.
Peuernmst  MemmatopoB u  ropMoHoB. [IpoOnmemMa KJIETOYHOTO y3HABaHUS. MeEXaHU3MBI
B3aMMOJICICTBUS KJIIETOYHBIX TOBEPXHOCTEH.

YTBep:KIeHo
Ha 3acenanum kadeapnl

OMOXMMHH U OHOTEXHOJIOTHH
3aB. kadeapoii

BAIIKUPCKHWHN TOCYIAPCTBEHHBIM YHUBEPCUTET BUOJIOT MYECKUM
GAKYJIBTET
JK3aMeHaUMOHHas ceccusi 20 /20
Jducuunianna buodusuka

IK3aMeHAMOHHLIN OnJieT Ne 1

1. TIlpenmer u 3agaun onodusuku. Mictopus pa3Butusi 6uopu3uku.
2. 3akoHbl (OTOXUMHH, TEPBUYHBIEC (POTOXUMUYECKUE PEAKIUH.
3. 3apgaua Ne 1

KpUTEPUU OLICHUBAHUS OTBETA HA SK3aMeHe (TOJBKO IS TeX, KTO YYUTCS C UCIOIb30BaHUEM
MOAYIbHO-PEUTUHIOBOM CHCTEMbI 00YyYEeHHS U OLEHKU YCIIEBAEMOCTH CTYIEHTOB):

Kpurepun ouenku (B 0aax):

- 25-30 6ay110B BBICTABIISIETCS CTYICHTY, €CJIU CTYJSHT JaJl OJTHbIC, Pa3BEPHYTHIC OTBETHI Ha
BCE TEOPETUYECKUE BOMIPOCHI OUIIeTa, MPOJAEMOHCTPUPOBAI 3HAHUE (PYHKIIMOHAIBHBIX
BO3MOXHOCTEH, TEPMUHOJIOTUH, OCHOBHBIX 2JIEMEHTOB, yMEHUE IPUMEHSTh TEOPETUUYECKHE 3HAHUS
IIPY BBINOJHEHUH MPaKTHUecKuX 3agaHuil. CtyneHT 6e3 3aTpyIHEeHU OTBETHII Ha BCE
JOTIOTHUTENbHBIE BONPOCHL. [IpakTrueckas yacTb pabOThI BBIIIOJIHEHA TOJHOCTHIO 0€3
HETOYHOCTEHN U OLIHOOK;

- 17-24 6a,110B BBICTABJISETCS CTYICHTY, €CJIU CTYJIECHT PACKPHLJI B OCHOBHOM TEOPETUUYECKHE
BOIIPOCHI, OJIHAKO JTOMYIIEHbI HETOYHOCTH B OIPEIEICHUH OCHOBHBIX MOHATHI. [Ipu oTBeTe Ha
JOTIOTHUTEIbHBIE BOMIPOCHI TOMYIIEHbI HEOOIbIINE HETOYHOCTU. [IpH BRINMOTHEHUH TPAKTUYECKOI
4acTH pabOTHI IOMYIIEHBI HECYIIECTBEHHBIC OITNOKH;

- 10-16 Gayt0B BBICTABJISETCS CTYICHTY, €CJIU IIPH OTBETE HA TEOPETUUECKUE BOIIPOCHI
CTYA€HTOM JIOIYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHUU OCHOBHBIX MOHSTHHM.
Jloruka u momHOTa OTBETA CTPAIAIOT 3aMETHBIMU U3bSIHAMU. 3aMETHBI TPOOEIbl B 3HAHUU
OCHOBHBIX METO/IOB. TeopeTHuuecKre BOMPOCHI B LIEIOM H3JI0XKEHBI JOCTATOYHO, HO C MPOIYCKaMHU
Matepuaia. IMerTcs NpuHIUMIHaNIbHbIE OIIUOKY B JIOTUKE MOCTPOCHHS OTBETA Ha BOIPOC.
CryneHT He peluni 3a7a4y WK IpHU PelIeHUH JOMYIIEeHbI TpyOble OITHOKH;

- 1-10 6aJ1510B BBHICTABIISIETCS CTYJEHTY, €CJIM OTBET HA TEOPETUUYECKHE BOTIPOCHI
CBUJICTEIHCTBYET O HEMOHUMAHUU U KpaifHe HEMOJTHOM 3HAHUM OCHOBHBIX MOHATUN U METOJIOB.
OO6HapyxuBaeTcs OTCYTCTBHE HABBIKOB MIPUMEHEHHS TEOPETUUECKUX 3HAHUH MPU BBITTOJIHEHUU
MpaKTHYeCKUX 3aaHuii. CTyleHT He CMOT OTBETUTh HU Ha OJIMH JOTOJHUTEILHBIN BOMPOC.

4.3 PeliTuHT-TI71aH AUCITUTUIMHBI PEUTUHT-TUIaH TUCIUIUIMHBI TIPEICTABIICH B TIPHIIOKCHUH 2.
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3anaHus 1J151 KOHTPOJIbHOI padoThI

Ornucanne KOHTPOIBHOUN PabOTHI:

KonTposbHas pabora 1o 6nodusnke, SBISETCS YaCThIO CAaMOCTOSTEIbHOW pabOThl CTYICHTOB U
yuuThIBaeTCd B YyueOHOM IMiaHe. Ha BoOmpochkl BapuaHTOB KOHTPOJBHOM pabOThI CTYAEHTHI
OTBEYAIOT MUCbMEHHO B TeTpaasx. Ha tutynpHOU cTpanune ykaszwsiBaeTcss @UO, Ne BapuanTa.
Pemennie 3amau mpuBOIUTCS MOJHOCTHIO. KOHTposbHBIE pabOThl PErHCTPUPYIOTCS Ha Kadenpe
OMOXMMHMHM M OMOTEXHOJOTMM M CAalTcs npenojaBarento. [lo urtoramMm mpoBepKH BBICTABISETCS
3a4er.

[Ipumep BapraHTa KOHTPOJIBLHOU PAOOTHI:

1. 3amaum, paccMaTpuBaeMble TEPMOJIMHAMHUKONW B OMOJIOTHH

CxonHBI JI1 MEeXaHU3MbI (PYHKIIMOHUPOBAHUS PA3IMYHBIX OMOCHCTEM Ha KIETOUHOM YPOBHE
(mosicHUTH TIpUMeEpamu)?

DnekTpokuHeTHUeckue sipneHus. Kiaccudukarus.

4. YKunkocTHO-MO3aWyuHas MOJIEh OMOMEMOpaHBI.

[98)

Samaun:

1. Haitgure BeMYMHY TEPMOJMHAMUYECKOM BEPOSITHOCTH CUCTEMBI, COCTOSIIIEH U3 6
KOMIIOHEHTOB, PACTIPEICIICHHBIX B 3 MUKpOOOBbEeMax cieayromum odpaszom: 3, 2, 1.

2. BemectBo ¢ monekynsipHoit maccoit 10 k/la B konuentpauuu 10 mMr/mia umeer
ONTHYECKYIO TNIOTHOCTH /] paBHyro 0,4. HaliTn MonsipHbIi KOA(DPHUITUEHT TOTIOMECHHS
3TOTO BEIECTBA €.

Onucanue METOAUKU OLIEHUBAHUS:

Kpurepun ouenku:

«3auTeHO» BBICTABJISAETCS CTYIEHTY, eciu He MeHee 50% 3a/1laHnii BBIIIOJHEHO BEPHO.
«He3auTeHo» BbICTaBISETCS CTYACHTY, eciii 6onee 50% 3aaHuii BHIOIHEHBI HEBEPHO, WM B
Ka)/IOM 33JJaHUM UMEIOTCS 3aMeyUaHusl.

Onucanue KypcoBoii padoThI:

KypcoBas padoTa mo 6nodusuke, siBISETCS YaCTHIO CAMOCTOATEILHONU paOOTHI CTYJICHTOB U
YIUTBIBAacTCS B y4eOHOM IutaHe. TpeboBaHUA K cogepXaHuto, 06 bemMy 1 CTpyKType KypCcoBoW
paboTbl onpeaenaAnTca BbiCLUMM y4ebHbIM 3aBefeHMEM N N3N0XeHbl B «[1onoxeHumn o
KypcoBbIX paboTax CTyAeHTOB», yTBepXaeHHoro npukasom bawly Ne 818 ot 02.09.2014,
http://isbashgu.bashedu.ru/epb/Default.aspx?papka=all_types; «MeToanyecknx
yKa3aHUAX Mo BbINOSHEHUIO, 0OPMITEHNIO N 3aLLMTe KBaNTMPUKALNOHHBIX N KYPCOBbIX
paboT ona cTyaeHToB 6uonornyeckoro dakynbTeTa», yTBepXAeHHbIX Ha 3acegaHm YMK
6uonoruyeckoro cakynbteta npotokon N2 10 ot 23.03.2017 r.
(http://www.bashedu.ru/novosti-biologicheskogo-fakulteta/trebovaniya-k-vkr-2017).
KypcoBeie paboThl peructpupyrorcss Ha kadeape OHOXMMHM M OMOTEXHOJOTHMH W  CHAKOTCS
npenoaasareto. [lo uroraMm mpoBepkH KypCOBOWM padOTHI M 3aIUTHI CTYICHTY BBICTABIISCTCS
OLICHKA.

TeMbl KYPCOBOH pPadoThI
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[IpobGnembI coBpeMeHHON OMODU3HKH.
TepMomHAMUYECKUE CUCTEMBI U MX TapAMETPHI.
[IpumeHeHre TePMOJMHAMUKY B OHOJIOTUN
[IpocTpancTBeHHAss KOHPUTYpALHS OHOTIOIUMEPOB
MaxkpoMoiekyia - 0CHOBa OpraHU3alui U GYHKIUOHUPOBAHUS OHMOJIOTUYECKUX CUCTEM
Cuitbl cTabMIIM3auu CTPYKTYphl OnononumepoB. KondopmarmonHas moaBuKHOCTh OSTKOB
Bopa kak KOMIOHEHT >KUBBIX KJIETOK
MeTto 161 a0COpPOIIMOHHONM CIEKTPOGOTOMETPUHU B UCCIICIOBAHUN OMOMOJICKYIT
KauecTBeHHbIE 1 KOJIMYECTBEHHBIE ITOKA3aTENIH MOIVIONIEHUS CBETaOMOMOIEKYIaMH
NHudpakpacHasciekTpohoTOMETPHUSB UCCIECTOBAHUN OMOMOJICKYIT
®dnyopeciieHTHas! CIIEKTPOCKOMHS B UCCIIEAOBAHUN OMOMOJIEKYI
SAMP-cniekTpocKonusi B UCCIEA0OBAHUHU KUBBIX CUCTEM
OIIP-creKTpOCKOIHUs B UCCIIEIOBAHUY KUBBIX CUCTEM
Bsi3xoCcTh OMOJIOTHUECKUX JKUIKOCTEMN.
CenumeHTanysi MaKpoOMOJIEKYNL. YIIbTpaleHTpuyrupoBaHue.
OnexkrpodopeTnyecKrue METO bl UCCIEI0BAHNUS MAKPOMOJIEKYIL.
CoBpeMeHHbIe MTPECTaBICHUS O CTPYKType MeMOpaH
TpaHcmopT BemiecTB uepe3 OMOIOrnuecKrue MEMOPAHBI.
buosnexrpruyeckrue NoTeHIUAaIbI
DNEKTPOKUHETUYECKU I MTOTECHIINA

NN RN =

DO M = = e e e e e = = \©
SOk W= O

Onucanue METOAUKU OLIEHUBAHUS:

Kpurepun ouenku:

[To pesynbraram 3alIMThl KypCOBOW PaOOTHI BHICTABIISIETCS OLIEHKA: «OTIIMYHOY, «XOPOIIIOY,
«YIOBIIETBOPUTEILHOY, «HEYIOBIETBOPUTEIILHOY.

OneHka «O0TJIMYHO» BBICTABIISICTCS IPU YCIOBUH, YTO:

- paboTa BBITIOJTHEHA CAMOCTOSITEIIbHO, HOCHT TBOPYECKHI XapaKTep, BOZMOXKHO COJICPIKAHHE
AJIEMEHTOB HAYYHOI HOBU3HBI;

- cobpaH, 0000I1IeH ¥ TPOAHATU3UPOBAH JOCTATOYHBIN 00BEM JTUTEPATYPHBIX UCTOUYHUKOB;

* IPY HAITUCAHHH U 3allIUTe PA0OTHI CTYACHTOM IPOJIEMOHCTPUPOBAH BBICOKHIA YPOBECHb
pa3BUTHS OOIIEKYIBTYPHBIX U TPO(PECCHOHATLHBIX KOMITETEHIIHA, TEOPETUICCKIE 3HAHUS U
HAJINYHE MTPAKTUICCKUX HABBIKOB;

- paboTa xopoio ohopMIIEHa U CBOEBPEMEHHO TpEACTaBIeHa Ha Kadeapy, MOJHOCThIO
COOTBETCTBYET TPEOOBAHUSM, IPEABSIBISIEMBIM K COACPIKAHUIO M 0(DOPMIICHHIO KypCOBBIX
pabor;

* Ha 3al1Te OCBEIICHBI BCE BOMPOCHI HUCCIICIOBAHMSI, OTBETHI CTYJICHTA HA BOIPOCHI
po(heCcCHOHAIBHO TPAaMOTHBI, HCUEPITBIBAIOIINE, PE3YIBTATHI UCCIICIOBAHUS MTOIKPETLICHBI
CTaTUCTHYECKUMH KPUTEPHUSIMU;

OueHka «XOpPOILI0» CTAaBUTCS, SCIIH:

- TeMa paboThl PACKPHITA, OJHAKO BBHIBOJIBI U PEKOMEHAIMU HE BCETIa OPUTUHAIBHBI U / WA HE
UMEIOT MPAKTUYECKOW 3HAYMMOCTH, €CTh HETOUHOCTH MIPH OCBEIICHUH OT/ACIBHBIX BOTIPOCOB
TEMBI;

- cobpaH, 0000I1IeH ¥ TPOAHATM3UPOBAH HEOOXOAMMBIH 00BEM TICUXOJIOTHYECKOM JIMTEPATYPHI,
HO HE 10 BCEM acCIeKTaM HCCIICYeMOM TEMBbI C/IeJIaHbl BBIBOIBI K 000CHOBAHBI MPAKTHUECKUE
PEKOMEHIAIINY;

* IPY HAITUCAHWH U 3alIUTe PA0OTHI CTYACHTOM IPOJAEMOHCTPUPOBAH CPETHHI YPOBECHB
Pa3BUTHS OOIIEKYIBTYPHBIX U TPO(GECCHOHAIBHBIX KOMITETECHIIHA, HATMIHE TEOPETHYCCKIX
3HAaHUH M OCTATOYHBIX MPAKTUICCKUX HABBIKOB;

- paboTa CBOEBPEMEHHO TpeJICTaBlIcHa Ha Kadeapy, €CTh OTIACIbHbIC HEJJOCTATKU B €€
ohOopMIICHHH;
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* B MPOIIECCE 3alIUThI paOOTHI OBUIN HETIOHBIC OTBETHI Ha BOIIPOCHI.

OneHka «yI10BJIeTBOPUTEIBLHO» CTABUTCS, KOT/A:

* TeMa paboThl PACKPHITA YACTHYHO, HO B OCHOBHOM IPABHIILHO, JIOMYIIEHO MTOBEPXHOCTHOE
U3JIOKCHHE OTACIHHBIX BOIIPOCOB TEMBI;

* B pab0Te HEIOCTATOYHO IMOJIHO ObLJIa HCIOB30BaHA MICUXOJIOTHYECKas JINTepaTypa, BEIBOJIBI U
MPAKTUYECKHE PEKOMEHIAIMU HE OTPaXKallM B JIOCTATOYHOM CTETICHU COJICpKaHUE pabOThI;

* DY HAITUCAHHH U 3allIUTE PA0OTHI CTYACHTOM IPOJIEMOHCTPUPOBAH YIOBJICTBOPUTEIIbHBIH
YPOBEHb Pa3BUTHSI OOIIEKYIBTYPHBIX U TPOPECCHOHATBLHBIX KOMITETEHIIHIA, TOBEPXHO CTHBIN
YPOBEHb TEOPETHUECKUX 3HAHUH M MPAKTUICCKIX HABBIKOB;

- paboTa CBOEBpPEMEHHO TpeJICTaBlieHa Ha Kaeapy, OJHAKO HE B TIOJIHOM 00bEeMe 1o
COJZICPYKAHUIO U / Wi 0(hOPMIICHHIO COOTBETCTBYET MPENBIBIIEMBIM TPEOOBAHUSM;

* B IPOIIECCE 3alIUTHI BBITYCKHUK HEOCTATOYHO MOJHO M3JIOKUII OCHOBHBIC TIOJIOXKECHUS
paboThI, UCIIBITHIBAJI 3aTPYTHCHUS IIPU OTBETAX Ha BOTIPOCHI.

OneHka «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CIIH:

* cojiepkaHue paboThl HE PACKPBIBAET TEMY, BOIIPOCHI U3JI0KEHBI OECCUCTEMHO U
MOBEPXHOCTHO, HET aHAJIN3a MTPAKTUYECKOTO MaTepralia, OCHOBHBIC MOJIOKCHHS U
PEKOMEHIAIMY HE UMEIOT 000CHOBaHUS;

- paboTa He OpUTHHAIbHA, OCHOBaHA Ha KOMITWIISALIUY TTYOJIMKAIMH 110 TEME;

* IPY HAITUCAHHH U 3allIUTe PA0OTHI CTYACHTOM POJIEMOHCTPUPOBAH HEYIOBICTBOPHTEIBHBII
YPOBEHb Pa3BUTHS OOIIEKYIBTYPHBIX U TIPO(GECCHOHAIBHBIX KOMITCTEHITHI;

- paboTa HECBOEBPEMEHHO IPE/ICTABIICHA Ha Kadepy, He B TOJIHOM 00bEeME 10 COJIEPIKAHHIO U
0 OPMIICHHIO COOTBETCTBYET IPEABSIBISIEMbIM TPEOOBAHHSIM;

* Ha 3alIUTe CTYACHT IOKa3aj MOBEPXHOCTHBIC 3HAHUS 110 UCCIIENYEMOW TEME, OTCYTCTBUE
NpeACTaBICHU 00 aKTyaIbHBIX MpoOIeMax Mo TeMe paboThl, II0X0 OTBEYAl Ha BOTIPOCHI.

5. YueOHO-MeTOMMYecKoe 1 MH(OPMAIIUOHHOE o0ecieueHHe TUCIIUITUHbI

5.1. IlepeyeHb OCHOBHOM U JOMOJHHUTEIHLHOH y4eOHOH JUTEPaTypPbl, HEOOX0AUMOM ISl
OCBOEHHS THCIUNIUHBI

OcHoBHas JiMTEeparypa:

1.  AntonoB B. ®. buodwusuka: yued. / B. ®. Antonos, E. K. Koznosa, A. M. Uepnbir. — M.:
BJIAZIOC, 2006. — 289 c.

MECTOHAXOKAEHUE U NOCTYMHOCTL
MecTo xpaHeHns | Becero ak3. | CBoBogHbIx 3k3. | Lndp
Bawly
ab3 [ 47 ] 6 [ 577663
wad \ 2 \ 2 [ 577663

2. Bonbkenmreitn M.B. [Onexrponnsiil pecypc| buodusuka : yuebHOE mocodue ajs ctyd. Ouod.
u ¢u3. dak. yH-ToB, cner. B 001. 6uopuszuku / M.B. Bonskenmreiitn .— CII0. : Jlans, 2012 .—
608 c. URL:http://e.lanbook.com/books/element.php?pll id=3898>.

JlonoJHUTeIbHAS JUTEpPaTypa:

3. Huxwusn, A. buodusuka [Dnekrponnsiit pecypc]| / A. Hukuss ; O. JlaBeiioBa .— OpeHOypr
:0I'Y, 2013 .— 104 c. — <URL:http://biblioclub.ru/index.php?page=book&id=259291>.

4.  HoparumoB P.U.buodpusuka momumepoB : yue6. mocodbue / P. M. MOparumon, M. A.
[rupnas, B. O. L{erkoB ; baml'y .— Ya : PULL baml'V, 2014 .— 85 c.

MecToHaxomaeHHe U A0CTYNHOCTE
MecTo xpaHeHus | Bcero 3ks. | CsoBopHbix 3k3. | Llndp
Bawly
ab3 [ 40 [ 28 [ 577115
u3d [ 1 | 1 | 577115

5. HWoparumo P.U., lllmupuas WN.A. Manslii npaktukym mno ouodusuke. — Yda, baml'y, -
2007. =57 c. (MmecTo xpaHeHus - kadenapa OMOXUMUU U OMOTEXHOJIOTHH, 20 IK3.)

6. Ilnyraxun, I. A. buodusuka [DnekrpoHHbIid pecype] : yueoHoe nmocodue / I. A. [TnyraxuH,
A. TI. Komae .— 2-e¢ w3a., mepepad. m gom. — CII6. : Jlawp, 2012 .— 240 c.

30


URL:http://e.lanbook.com/books/element.php?pl1_id=3898

<URL:http://e.lanbook.com/books/element.php?pll id=4048>

7.  Camoinos, B.O. MemunuHckas 6nodusnka [INeKTpOHHBIA pecypc| : y4eOHUK I BY30B /
CaMo10B B. 0. — CIIo : CrenJIut, 2013 — 604 C.
URL:http://biblioclub.ru/index.php?page=book&id=253912&sr=1>.

5.2. Ilepeuennb pecypcoB HHGOPMANUOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET» N
NPOrpaMMHOI0 ofecrnevyeHusi, HeOOXOAUMBbIX /IJIS OCBOEHUS TUCHUILINHBI

- OBC «YauBepcurerckas oubmmoreka online» http://biblioclub.ru/

- OBC m3parenscrBa «JIAHb» http://e.lanbook.com/

- OnekrponHas 6ubnmoreka baml'y https://bashedu.bibliotech.ru

- Hayunas anexrponnas 6ubnuoreka http://elibrary.ru/

- DnekrponHas 6ubamoreka auccepranuii PI'b http://diss.rsl.ru/

- b/ anexTponHbIX Ieproanyeckux uznanui EastViewhttp:// www.ebiblioteka.ru/

www. biophys.msu.ru,

www. biophys.phys.msu.ru - kadeapsr ouoduzuku MI'Y.

www.ibp.ru — uHCTUTYT OModu3nku Cudbupckoro otaenenus PAH

www.nkj.ru — xxypHan «Hayka v >KU3Hb»

WWwWw.sciencemag.org — xKypHai «Sciencey

www.library.biophys.msu.ru/lectures — nexiuu mo 6uopuszuke
http://www.booksmed.com/biologiya/900-biofizika-revin-uchebnik.html — yue6auK
http://www.protein.bio.msu.ru/biokhimiya/index.htm - aTepHET BEpCcHs MEXAyHAPOTHOTO
XKypHasa Mo OMOXMMHUHU U OMOXUMHUUYECKUM acCIeKTaM MOJICKYISIPHOM OMOJIOTHH, OMOOPTaHNYECKOM
XUMHH, MUKPOOHOJIOTUH, UMMYHOJIOTHH, (U3HUOJIOTHH U OMOMeTuIMHCKUXUccaenoBanuil. Crarbu
B pdf-hopmare.

http://dmb.biophys.msu.ru - Mapopmannonnas cucrema «JlmHAMUYECKHE MOJEIH B OUOIOTHUMY,
paccuuTaHHas Ha IIMPOKHUI KPYT MOJIb30BaTeNeH, BKIIOUYAET B ce0sl TUIIEPTEKCTOBBIE JOKYMEHTHI U
pensiuoHHble 0a3bl JaHHBIX W oOecrneynBaeT YHUMDUIIMPOBAHHBIA JOCTYN K pPa3HOOOpa3HOM
nHpopManuu MO AAaHHOW mpeaMeTHOW oOnacTu. CrpaBOYHBIA paslesl COACPKHUT CBEIACHUS O
HayyHBIX OpraHM3alusX | yHUBepcuTeTax Poccun, B KOTOpPBIX BeayTcss paboOThl IO
MaTeMaTUYeCcKOMy MOJETUPOBAHUIO B OHOJOTHUH, MEPCOHAIBHYIO HH(POPMAIUI0 O POCCHHCKUX
YUYEHBIX, pabOTAIOIIKUX B 3TON OOJIACTH U UX TPYAax, aHHOTUPOBAHHBIN CIIMCOK MEXIYHAPOJIHBIX U
POCCHICKHX KYpHAJlOB, MEYaTAIOUIMX CTaThU IO MOJEIMPOBaHUIO B Ouonoruu. bubnuorexa
colep)kuT OubnuorpaduuecKkyro, aHHOTUPOBAHHYIO M IIOJHOTEKCTOBYIO HWH(MOpPMAIUIO IO
MaTeMaTUYeCKOMYy MOJICIMPOBAHUIO OHOJIOTMYECKUX IPOILIECCOB, B TOM UHUCJE CHEIUAIbHO
MOATOTOBJICHHBIC IEKTPOHHBIC BepcuH Oojiee 20 poccHiickux MOHOTpaduil U y4eOHBIX TTOCOOMIt
[0 MaTeMaTUYECKUM MOJIEJISIM B OHOJIOTHH.

http://tusearch.blogspot.com - ITouck 3meKTpOHHBIX KHHUT, IMyOauKanuii, 3akoHoB, [OCToB Ha
caiTax HaydyHBIX IEKTPOHHBIX OMONMHOTEK. B monckoBrKe 0TOOpaHbI JIydiine OUOINOTEKH, B
OOJIBIIMHCTBE KOTOPBIX MOKHO CKauyaTh MaTepualibl B MOJHOM o0beMe 0e3 peructpanuu. B cnrcok
BKJIFOYEHBI OMOIMOTEKM HHOCTPAHHBIX YHUBEPCUTETOB U HAyUYHbIX OpraHU3alui.
http://elibrary.ru/defaultx.asp - Hayanast anexrpoHHas OMbIuoTeKa, KpymHEHITUNA POCCUNUCKHI
MH(OPMALIMOHHBIN MOPTANl B 00JACTH HAYKH, TEXHOJIOTUH, MEAUIIMHBI U 00pa3oBaHus,
coJiepKaIIuil pedeparbl U MOJIHBIE TEKCTHI 0oj1ee 12 MJTH HAyYHBIX CTaTeH U IMyOIHKaIU.
http://6years.ru/index.php - mopran 6ecruiaTHONH METUITMHCKON WH(OPMAITUHU, COACPKUT OOJBIITOE
KOJIMYECTBO KHUT, YU€OHBIX ITOCOOMH OMOXUMHUUYECKON U OMO(U3NIECKON HAITPABICHHOCTH.

6. MarepuajJibHO-TeXHUYeCKas1 0a3a, He00OX0AMMAas ISl OCYIeCTBJICHUS
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00pa30BaTeILHOTO MpoLecca Mo AUCHUIITHHE

HawnmenoBanue OCHAIEHHOCTh ~ CIIELMANbHBIX  noMerieHnd u | IlepedyeHb JTUIIEH3MOHHOTO

CHCIUANM3UPOBAHHBIX ayTUTOPHUHA, | MOMEMICHUH TSl CAMOCTOSTEIBHOM PadoTHI IPOrPaMMHOTO

KaOMHETOB, TabopaTOpHid obecricueHUs. PeKBU3UTEI
TIO/ITBEP K IAIOIIETO

JIOKYMEHTa

1. yuebnan ayoumopus oOnsn Aynutopus Ne 232

npoeeoenusn 3anamuii | YueOHnas wmebenb, pocka,mMynsTuMenua-npoekrop | 1. Windows 8 Russian.

aeKkuyuonno2o muna: ayauropus | PanasonicPT-LB78VE, JKpaH HacteHHbIi | Windows Professional 8

Ne 232 (yueOmbrii  kopmyc | ClassicNorma 244*183. Russian Upgrade. [lorosop

Oonodaxka), aymuropust Ne 332 Aynutopus Ne 332 Ne 104 or 17.06.2013 r.

(yueOHbI! KOpITyC OHOdhaka). YueOHas Mebenb, Iocka,MynsTuMenua- | Jluensun 0eccpodHbie

MIPOEKTOP PanasonicPT-LB78VE, JKpaH

2. yueonan ayoumopus Onasn | HacteHHBIA ClassicNorma 244*183. 2. MicrosoftOfficeStandard

npoeedenusn 3anamuil Aynutopus Ne 331 2013 Russian. {oroBop Ne

cemuHapckozo muna: aynutopus | YueOHas wMeOenmb, romoreHmsatop—324, nocka, | 114  or 12.11.2014

Ne 329  (yueOHbIH  KOpITYC
Ouogaxa), aymuropuss Ne 331
(yueOHbIi KopIryc Onodaxa).

3. yueonas ayoumopus Onn

npoeeoenun 2Pynnoguix u
UHOUGUOYATILHBIX
Koncynomayuii: aynuropusi  Ne

329 (yueOHslit kopmyc Ouodaxa),
aymuropust  Ne 331 (yueOHbIH
Kopryc Ounodaxa), aymurtopus Ne
319, nmaboparopust UT (yueOnbIit
KopItyc onodaxka).

4. yuebnaa ayoumopua 0na
meKyuiezo KOHmpPO/A u
HPOMENCYMOUHOU AMMECayuu:
aymuropust  Ne 329 (yueOHBIH
Kopryc Ounodaxa), aymurtopus Ne
331 (yueOHslit kopmyc Ouodaxa),
aymuropust Ne 319, maGoparopust
UT (yaeOHslit kopiryc 6nodaka).

5. nomeuienus onsa
CamocmoamenvHol pabomor:
aymutopust  Ne 428  (yueOHBIN

KopItyc Ouodaxa), YUTaIbHBIN 3al
Nel (raBHBIN KOpITYC).

6. yuebnan ayoumopus oOna
Kypco60zo HPOEKMUpPo8aHus
(6binonnenusa Kypcoevlx pabom):
aymuropust  Ne 329 (yueOHbIH
Kopryc Ouodaxa), aymuropus Ne
331 (yueOHslit kopmyc Ouodaxa),
aymuropust Ne 319, maboparopus
UT (yaeOHslit kopiryc Onodaka).

nabopaTopHbIi MHBEHTaph, konopumerp KOK-2M
— 3 mr, KoIOpUMETp  (OTOIIEKTPHUEKHUH,
Mukpockon "JIOMO" Mukmen-1, mopo3unbHas
kamepa Causra 106, norennuomerp PH-metp 340,
cnekrpoporomerp CD-16, cnekrpodoromerp CD-
121, repmocrar TC 1/80 CITY, uentpudyra OITH
3,02, mkad BBEITSXKHOM MabIi.

Aynutopus Ne 329
VYuyebnast  mebens, JIOCKa, 712a00paTOPHBIH
nHBeHTaphb, Becsl Ohaus SPU-202, repmocrar TCO
1/80 CITY oxnaxpatommuii, nentpudyra OITH 3M,
mKa( BBITSDKHOW OONBIION — 2 IIT., MarHWTHas
Memanka MM-4, Beckl TOpCHOHHBIE, 3KpaH Ha
mratuee Dexp TM-80, mikad) BEITSDKHOM — 2 MIT.

Aynutopus Ne 319

JlaGopaTtopusa UT
VYuyebnast ~ mebenb,  JOCKa, MEepCOHAIBHBIN
komrsiotep B Komiutekre Nel iRU Corp — 15 mr.

Aynutopus Ne 428
VYuebnast mebenb, 1ocka, TpUOyHA, MYIBTHMeEIUa-
npoektop InFocusIN119HDx, noyrOyk Lenovo
550, skpan Hactrennsrii ClassicNorma 200%200.
MOHOOJIOKH CTallMOHAPHBIE —2 MIT.

YuranbHslii 3a7a Nel
VYuyeOnast meOenb, y4eOHBIH M CIIPaBOYHBIN

(oHI, HEOTPAaHWYEHHBIH KPYIIOCYTOYHBIN JOCTYIT K
9NIEKTPOHHBIM OnommoreunsM cucreMam (OBC) n

BI, cremn mo mokapHOH  Oe30MacHOCTH,
MOHOOJIOKM ~cTramuoHapHele — 5 w1, MOY
(npunTep, ckamep, konmp) - 1 mT. Wi-Fi

AOoCTyn ana MOBUNbHbIX yCTpOVICTB

Jlunen3uu GeccpouHbie

3. IIporpammuOE
obecnieuerne Moodle.
Od¢urmaabHbIH
OpPUTMHAJIbHBIN aHTTTHHCKUI
TEKCT JIUIICH3UH IS
cucreMbl Moodle,
http://www.gnu.org/license
s/gpL.html

[epeBon nuueH3um s
CHCTEMEI Moodle,
http://rusgpl.ru/rusgpl.pdf
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[Tpunoxenue Ne 1

MHWHOBPHAYKH POCCHUU
®I'BOY BO «BALIKMPCKUI TOCYJAPCTBEHHbBIV YHUBEPCUTET»
BUOJIOTMYECKUI ®AKYJIBTET
COJIEP)KAHUE PABOYEHN ITPOI' PAMMBI

TUCIUTIIMHBI bruodu3nka Ha 5 cemecTp
(HaMMEHOBaHME JTUCIIUTUINHBI )

OuHas
dhopma o6yueHns
PaGouyro mporpamMmy OCyIeCTBISIOT:
Jlexnuu: noredt, K.0.H. HlnupHas N.A.
(T1OKHOCTB, y4. CTENEeHb, (.1.0.)
[IpakTyeckue 3aHATHS: mgouenT, kK.0.H. [lInupnasg M. A.
(TOKHOCTB, y4. CTENEeHb, (.1.0.)
Bun pa6orsl O0LeM TUCHUIIIMHBI

O6mas TpynoemkocTh auctuiuinael (3ET / yacoB) 3/108
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ MIPEro/iaBaTesieM:

JIEKIUH 18

MIPAKTHYECKUX/ CEMUHAPCKHUX

J1a00paTOPHBIX 18

Apyrux (TpynroBas, MHAWBUIYya bHAss KOHCYJIBTAINS U MHBIC BUJIbI
y4eOHOU ACSITEIBHOCTH, IPEIyCMaTPUBAOIIKE pabOTy 00YJarOIIUXCs C

npenoaasareiaem) OKP 3,7
Y4eOHBIX 4acoOB Ha CaMOCTOSTENbHYIO padboTy oOyuarontuxcs (CP)

BKJTFOYAs ITOJITOTOBKY K DK3aMEHY/3a4eTy 33,5
Y4eOHBIX 4acoB Ha MOJTOTOBKY K dk3aMmeHy (KoHTpob) 34,8

B toMm uucne:
KypcoBas pabora 5 CEMECTp, KOHTAKTHBIX YaCOB — 2, YaCOB Ha
CaMOCTOSTENbHYIO padoty — 16 .
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OcHoBHAas U

dopma TeKymiero

dopma U3ydeHHs MaTePUATIOB: JICKIIUHU, IIPAKTHICCKIEC KOHTPOJIS
JIOTIOTHUTEIhHAS
N 3aHATHUSA, CEMUHAPCKUE 3aHATHUS, TaOOpaTOPHBIE PaOOTHI, 3agaHus mo YCIIEBAEMOCTH
o JTUTEeparypa .
i Tema u conepkanue caMOCTOsTeIbHAs paboTa M TPYIOEMKOCTh (B Yacax) GKOMSHII eM,aﬂ CaMOCTOSITEIBHOM (KOJTOKBUYMBEI,
P Y pabore CTyIeHTOB KOHTPOJBHBIC paOOTHI,
cTymeHTaM (HoMepa U3
KOMIIBIOTEPHBIC TECTHI U
CIIHCKA) )
Bcero JIK I[MIP/CEM JIP CP
1 2 3 4 5 6 7 8 9 10
1. HcTopus, npeameT, MeTOAbI, 4 2 2 1,3,7 PasBurue Ouopusuku B | TectupoBanue, 3amura
pasneJisl ouopusukn. buopusuka — XIX-XX BB. mabopaTOpHBIX PadoT
HayKa 0 (PU3HKO-XUMHUYECKUX Brinatomiue
mporeccax B OHOMOTHYECKIX 3apyOCIKHBIC H
cuctemax. [Ipenmer u 3agaun OTEYECTBEHHbBIE

ono¢usuku. Mcropust pa3BUTHS HAyKH

y4eHbIe, BHECLINE
BKJIaJ] B Pa3BUTHUE
Hayku. CBA3b
OMO(U3UKH C IPYTUMH
HayKamu. Pa3nens
onodusuku. 3amayn
OnO(U3UKH B IIPAKTUKE
HAPOIHOTO XO3SHCTBA.
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TepMoaMHAMMKA OHMOJIOTHYECKUX 4 2 1-3,5 TepmoanHamuka TectupoBanue, 3auuTa
NpoLeccoB PaBHOBECHBIX abopaTOpHBIX PadoT
TepmomuaaMuka (He)paBHOBECHBIX COCTOSIHHIA.
cocrosinuil. TepMonuHamMuueckue TepmoanHamuka
cucremsbl. Kimaccugukanus. 3akoHbI HEPaBHOBECHBIX
TEPMOAUHAMUKH. DHTAJIBIIHS. COCTOSIHUI. DHTPOIHS
Durponus. CBOOOIHAS SHEPTHUS. B OTKPBITBIX CHCTEMAX.
Jluneiinas v HenuHeiHast Temnoconepxanue
HEpaBHOBECHAs TEPMOIUHAMUKA. cuctemsbl. 3akoH 'ecca.
TepMoauHaMuuecKue MOTOKH. CBOOOIHAS SHEPTHS.
Teopema Ilpuroxuna. CranuonapHoe CraunonapHoe
COCTOSIHHE. COCTOSIHUE OTKPBITBIX

cucreM. JKuBble

OpraHU3MBbI C MO3UIIHIA

TEPMOANHAMHUKH.
Monexyasipaasi 0uopusuka. 11,5 3,5 1,2-4 MakpoMoneKybl— TectupoBanue, 3auuTa
MakpoMoneKyiibl — OCHOBa OCHOBa OpPTaHU3aIlMK U | J1aDOPaTOPHBIX pPaboT.
OpraHu3aIUy U (PYHKIIMOHUPOBAHUS (YHKIIMOHUPOBAHUS CobecenoBanue —
ouonornyeckux cTpykryp. CBoiicTBa, OHOIOrHYECKUX o0cyxieHue,
KoH(popManust MaKpoMomnekyin. CHITbl, ctpykryp. CTpykrypa MIPONAEHHOTO
CTaOMITH3UPYIOIIUE KOH(POPMAIIUIO 6enkoB, HK. OcHOBHEIC | MaTepuaina
MAaKpPOMOJIEKYIL. XpoMo(dopHI,
OU3NKO-XUMHUYCKUE METOIBI U3YUEHUS noryomaromue B YO-
Makpomonekyln. CHeKTpOCKOMNUECKUe nIHarna3oHe JJIMH BOJIH.
Metonsl. AncopOrmonnas, UK, PCA, SIMP, DITP-
¢utoypecrieHTHasICIIEKTpooToMeTpus, CIIEKTPOCKOIUS, Macc-
KJI u JIOB-cnekrpomerpus. CIIEKTPOMETpUS
CTpyKTypa 1 pYHKUHMOHMPOBaHUE 4 2,6 [IpoTeonunocomst. TectupoBanue, 3auuTa
Onosoruyeckux MeMmoOpaH. beiaku u DU3UKO-XUMHYECKHE mabopaToOpHBIX padoT
Tunuasl MeMOpan. MonenbHbie MEXaHU3MBI
MeMOpaHHEIe cucTeMbl. DHU3HKO- crabumu3aiuu
XAMUYECKUE MEXaHU3MBI MeMOpaH.

crabunusanuyu Memopan. TpaHncopt
BEILECTB 4epe3

MeMOpansl [TaccHBHBIN M aKTUBHBIH
TPacHOpPT IEKTPOIUTOB U

OcobenHoct (a3oBBIX
TIepEXO/IOB B
MeMOpaHHbBIX
cucremax. TpaHcrnopt
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HeaekTponuToB. Juddysus,
obneruennas nuddysus. VMonnas
MIPOHUIIAEMOCTh MEMOpaH.
Onexrponnddy3Hoe ypaBHEHUE
Hepncra-Ilnanka

caxapoB U
aMUHOKHUCIIOT Yepe3
MeMOpaHbI C y4acTHEM
MIEPEHOCYUKOB.
ITunomuTO3.
Oo6pa3oBanue
CBOOOJIHBIX PaJIMKAIOB
B TKaHIX a HOpPME H
MIPH TATOIOTUIECKUX
mporieccax, poib
aKTHBHBIX (hopM
KHCJIOpOIa.
AHTHOKCHUJAHTEI,
MEXaHU3M HX
OHOIIOrHYECKOT0
IEeUCTBHS.
EcrecTBennnie
AHTHOKCUIAHTEI TKAHEH
1 UX OHOIOrHYecKas
pornb. OCHOBHBIE
TIOIOXKCHUS TCOPUH

Murtuenna.
Buonorenuuannbl. duznyeckue 10 4,7 DnexTpuuecKue TectupoBaHnue, 3amura
OCHOBBI BO3HUKHOBEHUS CBOWCTBa 112a00paTopHBIX padboT
OMONOTEHIINATIOB. OMOJIOTHYECKUX

DNIEeKTPOXUMHUYECKUH TOTEHIUA.
IloreHnman moKos U IMOTCHITAAIT
JIeUCTBUSL.

MornekynsipHble MEXaHU3MBbI
SHEPTETUYECKOTO COMPSIKEHUSL.
I'enepupoBanue sHepruu B
OHOJIOrHYECKUX CHCTEMAX.
DNeKTPOHHO-TPAHCIIOPTHAS LIEMb,
OKHCIHTENbHOC()OCHOpHIpPOBAHHUE.

MeMmOpaH. KaGenbHbIe
CBOJCTBa HEPBHBIX
BoJIoKoH. [IpoBeneHue
HUMITYJIbCA 10
HEMHETHHOBBIM H
MUEITHHOBBIM
BONOKHaM. DU3HKO-
XMMHUYECKHE TPOLIECCH
B HEPBHBIX BOJIOKHAX
TIPH TIPOBEICHHUH Psia
HMITYJIbCOB
(puT™MHUECKOE
BO30YXIeHNE).
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MonexynsipHbie
MEXaHHU3MBI IPOLIECCOB
JHEPIeTHYECKOTO
compspxeHus. CBs3b
TPAHCIIOPTA UOHOB U
MPOLECCOB IIepeHoca
JNIEKTPOHOB B
XJIOPOIUIACTaxX U
MUTOXOHJPUSIX

Buodusnka cokpaTuTeIbHBIX
npoueccoB.O0mas XapakTeprucTHKa
MEXaHOXUMHUECKUX MPOLECCOB.
OCHOBHBIE TUIIBI COKPATUTENBHBIX U
MOABIDKHBIX cucTeM. Hembleunas u

MbIIICYHAas1 INOABUXKXHOCTH OrocHCTEM.

MOJ'IGKyJ'IHpHLIG MCXaHU3MBbI
COKPATUTCIIbHBIX TPOLECCOB.

OCHOBHBIE CBOMCTBA
MOTIEPEYHOMONIOCATOMN
MBIIIIIBI KaK
MEXaHOXUMHYECKOTO
mpeoOpa3oBarens
SHEPTUH; CTPYKTYpa
CapKOMEpOB, €
U3MCHCHUE MPH
COKpAIIICHHH.
MornekyaspHsIit
MEXaHHU3M MEIIICYHOTO
COKpAIIICHHS, €T0
pETyISIIHS.
DHeproodecreyecHue
MBIIIEYHOTO
COKpAIIICHHUST;, 3HAYCHUC
OIBITOB B.JHTENBrap/Ta
U M.JTFOOMMOBOM.
OYHKIIMOHUPOBAHUE
MOTIEPEYHOMOIOCATOM
MBIIIIBI TO3BOHOYHBIX.
Monenu Xakcnu,
Jemepesckoro, Xuiia.

TecTupoBanmue, 3aIuTa
112a00paTopHBIX padboT

®oT00M0JIOrNYECKHe TPOLECChl B
JKUBBIX cucTeMaXx. OCHOBHbBIE
cTagun (OTOONOIOTHYECKOTO
nporuecca. 3aKoHbI (POTOXMMHH.
doroduznonornyeckue u
(hOTORECTPYKTUBHBIE TIPOLIECCHI.

12

2,6,7

D oT0OHOIOTHYECKHE
MPOIIECCHl B )KHUBBIX
CHCTEMaX.
AHTHOKHCIIUTE
JIBHBIE CUCTEMBI
KJIETKU. MeXaHu3MBbl
(oToperemnuy.
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JeiicTBue
YIIBTpaduOoIeTOBOrO
U3JTY4CHUsI HA
61oo0bexTel. Crannu

(hoTOOMONOrHIECKUX
peaKuui.
doropeakTuBa-1usg 1
¢dorozamura.
dorocencuOu-IM3ays.
Buopusnka peuenuun 6 2 2 1-3 CeHcopHas [IpoBepka gokIag0BC
Topmonanbhas penenius. OOmue penerust. [Ipobnema Ipe3eHTanuen
3aKOHOMEPHOCTHU B3aUMOICUCTBUSA CONPSDKEHUS] MEXTY
JIUTaHJoBB penentopamu. Poinb HIEPBUYHBIM
CTPYKTYPHI IJIa3MaTHYECKOM B3aMMoeiiCTBHEM
MeMOpaHBbI B IIporecce nepeaadn BHEIITHET0 CTUMYJIA C
TOPMOHAJIBHOTO CHTHaNa. Penentop- PpeLenTOpHBIM
OIIOCPEIOBaHHBIN BHYTPHUKIETOYHBIN cybcTpaToM H
Tpancnopt. IIpencrasnenus o reHepanuen
LUTOIIa3MEHHO-SZIEPHOM TPaHCIIOPTE. PeLenTOPHOro
MeTozp! HccIen0BaHus (TenepaTopHOro)
TOPMOHAJIBHBIX PELETITOPOB. noreHnuana. Oomme
TIPE/ICTABIIEHHS O
CTPYKTYpe U (YHKIHH
PELEenTOPHBIX KIETOK.
MecTo perenTopHbIX
IIPOLIECCOB B pabore
CEHCOPHBIX CUCTEM.
KypcoBas pabota 16 1-7 SIBnsgeTcs 4yacTbio
CaMOCTOSITEIbHOM
paboTHI CTYIEHTOB 1
YUYHUTBIBAETCS B
y4eOHOM ITaHEe
Bcero uyacos: 108 18 18 33,5
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PedTHHI-TJIAH U CIUIIJINHEI
broduzuka

Ilpunosccenue 2

(Ha3BaHME TUCIMILUIMHBI COTIACHO pabodeMy ydeOHOMY IIaHYy)

Hanpasnenue
CHEIHAbHOCTh
Kypc 3 ,cemectp 1

buonorus

Buapl yueOHoO# 1eATEIbHOCTH
CTYIeHTOB

Bann 3a Yucno

Bamner

KOHKPETHOE 3aJaHui
3aJaHKe 3a
ceMecTp

MuHuManbEHBIH

MakcuMaibHBIH

Monyuis 11TpuHIUIEL opranu3aniy 1 (QYHKIHOHUPOBAHUS )KUBBIX CHCTEM

Texymmii KOHTPOIb

1. AynuTopHas pabora:

a) 3ammra 1abopaTopHBIX padoT;
0) BrimonHeHue TECTOBBIX 3aaHUN
Ha J1a00paTOPHBIX 3aHATUIX

10 2
10 1

=)

20
10

PyGe:xHbIil KOHTPOIB

1. KonrponsHas pabora

10 1

10

MO}ly.]Ib 2 OUBUKO-XUMUYECKUE MECTOAbI UCCIICAOBAaHUA 6I/IOHOJ'H/IM€pOB

Texymmii KOHTPOIb

1.AynutopHas pabora:

a) 3ammra 1abopaTopHBIX padoT;

0) Pemenne 3ama4 Ha IPaKTHYECKUX
3aHATHAX

10 1
10 1

=)

10
10

PyGe:xHbIil KOHTPOIB

1. Konrponsnas pabora

10 1

10

[oompurenbHble HAMIBI

1.CPC

=)

2.CBoeBpeMeHHas 3amuTa pabor

=)

9}

3.BrIcTymiieHne ¢ JOKIaA0M Ha
CeMUHapax

IocemaemocTh (0a/1JIbI BHIYUTAIOTCS

H3 001el cyMMbI Ha0OpaHHBIX 0aJ1JIOB)

1. TlocemeHnue JEKIUMOHHEIX 3aHATHI

0

2. TloceueHue NpaKTUYECKUX
(ceMHHApPCKUX, 1A00PATOPHBIX
3aHSATHI)

0

HTOroBslii KOHTPOJIb

Ox3amed (>80 OayIOB - OTIMYHO, >
60 GamtoB — xopomo, > 45 6aoB -
YIIOBJIETBOPHUTEIIEHO)

30

Bcero

110




