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1. ean u 3agaun TUCHUIJINHBI

Heasro mucnuiumHel «brodu3nKay sBISETCS OBJAJCHHE CTYACHTOM 3HAHUSMHU IO OCHOBHBIM
pazaenam 6monorunyeckoit ¢pusuku. K 3amauam Kypca oTHOCHTCS
- OCBOCHHUE CTY/ICHTAMU OCHOBHBIX IPUHIMIIOB U TEOPETUUCCKHUX MOJOKCHUI ONODU3UKH;
- 00BSCHEHUE B3aMMOCBSI3U (PH3HMYECKOTO U OMOJIOTHYECKOT0 aclieKTOB (DYHKIIMOHHUPOBAHHS )KUBBIX CUCTEM;
- OCBOCHHE OMO(PU3NYECKUX METOJIOB HCCIICJOBAHNUS

K 3agavyam nucuuruinHel (MOAYIs) OTHOCUTCS GOpMUpPOBaHKE MTPO(HECCHOHATBHBIX KOMIETEHIIUH.

2. Mecto mucnuiuiadbl (MoayJisi) B crpykrype OIIOII BO
JlanHas y4eOHass MUCHMIUIMHA OTHOCUTCS K 4YacTH, (GOpPMHUPYEMOH ydacTHUKaMH 0O0pa3oBaTelIbHBIX
oTHomieHUH. OHa H3y4yaeTcsi B INEPBOM CEMECTpPE Ha IEpPBOM Kypce Maructparypsl. [[ns ocBoeHus
COACPIKaHUA AUCHHUITIINHDBI HeO6XO,I[I/IMO 3HAHUC OCHOB 061116171 (1)I/ISI/IKI/I, MaAaTeMaTHUYCCKOIro aHajm3a,
OHOJIOTUH W XUMHUH.

3. TpeGoBaHusi Kk pe3yJibTaATaM OCBOEHHUS TUCHUILIHHBI
[Tpornecc ocBOCHMS AMCUMILUIMHBI HAIPaBJIeH Ha (POPMUPOBAHHE KOMIIETEHIIHA B COOTBETCTBUH C
®I'OC BO u no nannomy HanpasieHuto noarotosku (03.04.02 dusuka)
B pesymbraTe OCBOSHHS MaHHOW MPOrpamMMbl CIIYIIATENb TOJDKEH 00JIanaTh MpodeCCHOHATHLHBIMU
KOMIIETEHIIHSIMHU:
[1K-1 Crioco6eH ympaBisiTh Ka4eCTBOM (PU3NIECKUX M TEXHUYECKUX ACIIEKTOB JIy4€BOM TEparuu.
[TK-2 Cniocoben peain30BbIBaTh 103UMETPHUECKOE 00eCcTieueHUe JIy4eBOM JUATHOCTUKH.
[1K-3 Crioco6eH BBIMOIHATh MAaTEMATUIECKYIO M KOMITBIOTEPHYIO 00pabOTKY, HHTEPIIPETAIUIO 1
aHaAJIU3 Pe3yNIbTaTOB MEIUKO-(DU3UUECKUX HCCIETOBAHUH.
3HaHUsI, yMEHUS U HAaBbIKU, JOPMUPYEMBIE B PE3YJIbTATE OCBOCHUSI TUCLUILINHBI:
3namp
- OCHOBHBIE 3aKOHOMEPHOCTH pPa3BUTUS U KU3HEAEATEIbHOCTH OpraHW3Ma Ha OCHOBE CTPYKTYpPHOM
OpraHM3aluy KJIETOK, TKaHEW U OpraHoB;
- (yHKIMOHAIbHBIE CUCTEMbI OPraHU3Ma YEJIOBEKA, UX PETYISIIMI0 U CAMOPETYJISLUIO MIPH BO3AECHCTBUN
BHEIIHEW Cpenbl;
- 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS OTJEJIbHBIX OPTraHOB U CUCTEM.
Ymemo
- KOJMYECTBEHHO M KAaueCTBEHHO OIICHUTH (PU3MOJOTHYECKHE I10Ka3aTeau JEATENbHOCTH Pa3IUYHbIX
OpPraHoOB U CUCTEM B HOPME;
- OpPMEHTHPOBATHCS B KOMILJIEKCE OMO(MU3NYECKUX JAaHHBIX 00 00BEKTE M aHAJIU3UPOBATH MOJYUYEHHYIO B
XO0JIe SKCIIEpUMEHTa HHPOPMALIUIO.
Bnaoemuw
- HaBBIKaMHU pabOTHI CO CHENMATIBHOMN JTUTEPaTypoOii;
- HaBBIKAMHU BBIOOPA KOHKPETHOT'O METO/1a UCCIIEJOBAHUM JIIsl pEIIeHUs] TOCTABJIEHHOM 3a/1auH;
- MeTOJaMHM pacyera MEeIUKO-OMOJOrMYEeCKHX IOKaszaTeslell M pEelIeHHs BOIMPOCOB IO IMPEICTABICHHIO
MCCIIeI0BATENbCKOM U MHOM WH(OPMAITUHU TI0JIb30BATEIIO.

4.  CTpyKTypa u coepkaHue y4eOHOro Kypca, IUCHUIINHbI (MOLYJIs1)

OO0beM IUCIUIUIMHLL COCTABIISIET 5 3aueTHBIX eauHuIbl, 180 yacoB, B TOM umcie 96 4acos
KOHTaKTHOW pa0OTHl. 3aHATHS TPOBOMATCS TOJNBKO B OYHOW QopMe OOyYeHHS C TPUMECHCHHEM
JTUCTAHIIMOHHOTO KOHTPOJISI CAMOCTOSATEIHHOU PabOThI CTYICHTOB.

Ha npakTrdeckyro moIroTOBKY OTBOAMUTCS 18 ayTUTOPHBIX 9acoB (BO BPEMsI BBIIOJTHCHHS TPAKTUIECKHIX
pabor).
dopmMa MPOMEKYTOUHON aTTECTALUN: SK3aMEH.



4.1. Conep:kanue JUCUHUILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, C YKa3aHUEM BH/I0B
yueOHBIX 3aHATHI U 0TBEJEHHOT0 HA HUX KOJMYECTBA AKAJeMHYEeCKHUX YaCOB

Ne Pa3znes aucumMiuinebi\TemMa a ™~ <= Bunabl yueoHoii padorsl, DopMBbI TEKYLIEr0
<9
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1 Tema 1. Beaenmne 1 2 4 6 JIHACKY CCHSI
2 Tema 2. buouzuka cioxKHBIX 1 3 6 9 10 JUCKYCCHSI,
CUCTEM TCCTUPOBAHUC,
KOHTpOJIbHAs paboTa
3 Tema 3. MonekymsipHast puznka 1 3 6 9 1 10 IUCKyCCHS,
TECTHPOBAHHE,
KOHTpOJIbHAs paboTa
4 Tema 4. buopuzuka memOpannbix | 1 3 6 9 10 IUCKyCCHS,
MIPOLIECCOB TECTHPOBAHHE,
KOHTpOJIbHAsl paboTa
5 Tema 5. Buogusuka 1 3 6 9 10 AUCKyccus,
(hOTOOMOIOTHUECKUX MTPOIECCOB TECTUPOBAHUE,
KOHTpOJIbHasl paboTa
6 Tema 6. Pagnaumonuas 1 3 5 9 1 10 JIUCKYCCHS,
onodusnka TECTHPOBAHHE,
KOHTpOJIbHasl paboTa
7 Tema 7. Dxonoruueckas 1 3 5 9 10 JMCKyCCHsl,
ounousuka TECTHPOBAHHE,
KOHTpOJIbHAs paboTa
DK3aMeH
KCP
Hroro wacos 180 | 18 36 58 2 66
4.2. TlnaH BHeayIMTOPHOH CAMOCTOSITEJIbHONH Pa0oThl 00YYAKIIMXCS MO JUCHUILIHHE
o Ha3Banue CamocTosiTeJibHasi padoTa 00y4aruuxcs OueHouyHoe YuebHo-
5 pasnaena/TeMbl Bun Cpoxu Tpynoemk CpeiacTBO METOANYECKoe
g €CaMOCTOSATENbHOM BBINOJHEHHsA | OCTh (4ac) o0ecreyeHune
3 padoTsI CaMOCTOATEND
HO¥i padoThI
1 Tema 1. Beenenue [MucemenHas paboTa, B teuenne 6 CobecenoBanue
pabota ¢ yaebHo cemecTpa
JIUTEPaTypOH,
JIEKIUSIMU
1 | Tema 2. buodmsuka | Ilucemennas pabora, | B Teuenme 10 CobecenoBanne
CIIO’KHBIX CHCTEM pabota c yaebHoit cemecTpa
JIUTEPATypOH,
JICKIIUSIMHA




Tema 3. IMucemennas padora, | B Teuenue 10 CobecenoBanue
MounekynsipHas paboTa ¢ yuebHoi cemecTpa
¢usnka JIUTEPaTypOH,

JICKIUSIMH
Tema 4. buodusuka | [Iucemennas pabora, | B teuenne 10 CobecenoBanue
MeMOpaHHBIX pabora ¢ yueOHoU cemecTpa
MIPOLIECCOB JIUTEPATYpPOIL,

JIEKIUSIMHA
Tewma 5. buodusuka | Ilucemennas pabora, | B Teuenme 10 CobecenoBanne
(otobmonormueckn | paboTa ¢ yueOHOH cemecTpa
X MPOLIECCOB JIUTEPATYpPOIL,

JIEKIUSIMHA
Tema 6. [Mucemennas pabora, | B reuenue 10 CobecenoBanne
Pagmannonnas pabota c yaebHoit cemecTpa
onoduznka JUTEPaTypoH,

JICKIUSIMH
IloxaroroBka x IMucemenHas paboTa, B Teuenue CobecenoBanue
9K3aMEHY pabora ¢ yueOHoOU ceMecTpa

JIUTEPATypoOH,

JICKIIUSIMUA
OO0t 00beM Pabora ¢ K koHiry 66 CobecenoBanue
CaMOCTOATEILHON JIEKIINOHHBIM ceMecTpa
paboTHI 1o MaTepuaioM H
JVCIUTIITMHE yaeOHOH

JIUTEPATYPOI

4.3. Conep:kanue yueOHOIr0o MaTepuaJjia

1. BBEJAEHUE

[Ipeamer u 3amaun Ouodusuku. buonorndyeckue u ¢Gu3MUecKue NPOLECChl U 3aKOHOMEPHOCTU B KHMBBIX
cucremax. Merooioruaeckue Borpocsl onopusuku. ctopust pa3BuTust 0MO(DU3HUKH.

2. BUOPU3UKA CJIIOKHBIX CUCTEM

2.1. KuHernka OuoJjioru4eckux mnpoueccoB. OCHOBHbIE OCOOCHHOCTH KHHETUKH OHMOJOTHYECKUX
nporeccoB. JlMHaMu4eckue MOJeNu OMOJIOTMYECKUX MpoleccoB. JIMHelHble W HeNMHEHHbIe MPOIECCHI.
CnocoObl MaTeMaTMYECKOrO ONUCAHHWS MPOCTPAHCTBEHHO HEOJHOPOAHBIX cHUcTeM. CTanuoHapHbIE
cocTosHusl Oumonornyeckux cucteM. KonebarenbHble mnpouecchl B Ouonoruu. IlpencraBienus o
IPOCTPAHCTBEHHO HEOJHOPOJHBIX CTAIlMOHAPHBIX COCTOSHUSAX (AMCCHUIIATUBHBIX CTPYKTYpax) U YCIOBHSIX
uX 00pazoBaHusl.

2.2. Tepmoaunamuka OuosiorMYecKHX npoueccoB. Kiaccuduxanuss TepMOIMHAMUYECKUX CHUCTEM.
TennoeMKOCTh U CKMMaEeMOCTh OEIKOBBIX 11100y MI3MeHeHne SHTPONUU B OTKPHIThIX cucteMax. [Toctynar
[Ipuroxuna. TepMogMHAMHMUYECKHUE YCIIOBUS OCYIIECTBIIEHUS CTallMOHApHOro cocTosiHus. [lonsTue
0000IIEHHBIX CHJI U TMOTOKOB. CTalllOHApHOE COCTOSHUE W YCJIOBUSI MUHUMYMa CKOPOCTH MPUPOCTa
SHTPOIIUH. Teopema  Ilpuroxuna.llpumenenue  JTUHEHHOW  TEPMOJMHAMHKA B  OMOJIOTHH.
TepMoauHaMu4eckue XapaKTEPUCTHUKU  MOJIEKYJISPHO-DHEPreTUYECKHX IPOLEcCCOB B  OHMOcCHCTEMaXx.
Henuneiinas repmoaunamuka. CBs3b SHTPOIIUU U HH(POpMALIMK B OMOJIOTHYECKUX CUCTEMAX.

3. MOJIEKYJISAPHASA BUODPU3UKA

3.1. IlpocTpaHcTBeHHAasi oOpraHusanus OuomosuMepoB. MakpomosieKyna Kak OCHOBA OpraHHM3alUu
ouoctpykryp. IIpoctpancTBeHHass  koHpurypauuss  OuonosmmepoB.  CTaTHCTHYECKUH  XapakTep
KoH(popManuu OuornonumepoB. DazoBbie mnepexonsl. [lepexoasl r00yna-kinyook. KooneparnBhbie
CBOWCTBA MAaKpOMOJIEKYN. THIBI 0ObEMHBIX B3aUMOCHUCTBUI B OEIKOBBIX MakpomoJiekyiax. BogopoaHsie
cBs3M: cuibl BaH-nep-Baanbca; anekTpocraTuiueckie B3aUMOJEHCTBUS; MOBOPOTHAS U30MEPHS U DHEPIUs
BHYTpeHHero BpaieHus. CoctossHre BOJbI U THIpOodoOHbIE B3aUMOACHCTBUS B OMOCTpYKTypax. [lepexo bl
cupaIb-KI1yook. OcoOEHHOCTH MPOCTPAHCTBEHHON OpraHM3aluy OEJIKOB U HYKJIEHHOBBIX KUCIIOT.

3.2. JluHaMHYecKHe CBOICTBa TI100yJsipHbIX OejkoB. CTpPYKTypHbIE U BSHEpreThdyeckue (GaxKTopsbl,
onpeeNsone JAUHAMUYECKYI0 TMOJBMXKHOCTH OenkoB. MeToasl u3ydeHHs KOH(OpMalMOHHON
HOJBM)KHOCTU: U30TOMHBIN 00MeH, JIIOMUHeCLeHTHbIe MeTo/bl, DIIP, raMmma-pe3oHaHCHAs CHEKTPOCKOIUS,
SIMP  BBICOKOrO paspeuieHusi, HUMNyJbCHbie MeToabl AMP, MeToapl MONEKYyISIpHOH JTHHAMUKH.



Orpannuennass auddysus. Tumbsl nrwkeHuss B Oenkax. CBS3b XapaKTEPUCTUK KOH(OPMAIMOHHOM
HOJBM)KHOCTU O€NKOB C MX (PyHKIMOHAJHHBIMH CBOWCTBAMH. J{MHAMHKa 3JIEKTPOHHO-KOH(POPMALMOHHBIX
nepexo10B. Posib Bojbl B AMHaMuKe 6e1KkoB. Posib KOHPOpMALMOHHON MOABUKHOCTH B ()YHKLIMOHUPOBAHUU
(epMEHTOB M TPAHCHIOPTHBIX OEIKOB.

3.3. DJeKTpoHHBbIe CBOiicTBAa OHONMOJUMEPOB. OJEKTPOHHBIE YPOBHHM B Owomnonumepax. Cxema
Sl6nonckoro i crnokHBIX Moiyekyd. [lpunumn @panka - KoHgoHa u 3aKOHBI  (IIyOpECUEHIIHH.
JlromuHecueHIMs OHOJOrMYECKH BaKHBIX MOJEKyd. MexaHu3Mmbl wmurpauuu sHepruu. [Ipupona
THIIEPXPOMHOIO M THIIOXPOMHOTO 3¢ dekroB. Bo3OyxkneHHble cOCTOSIHUS U TpaHCchOpMaIys SHEPTUU B
o6uoctpykrypax. IlepeHoc nsnexktpoHa B OuocTpykTypax. Pasnuunble Qu3nueckue MoAenu IepeHoca
anekTpoHa. TyHHenbHBIN 2P PEeKT.

4. BMUOPU3UKA MEMBPAHHBIX ITPOLHECCOB

4.1. CTpyktypa U (QyHKIUOHHPOBAHHE OHOJIOTHYECKHX MeMOpaH. MeMmOpaHa Kak YHHUBEpCAIbHBIN
KOMITIOHEHT OMOJIOTMYECKUX CUCTEM. XapaKTepUCTUKAa MEMOPAaHHBIX OelKOoB. XapaKTepUCTHKa MEMOpPaHHBIX
mununoB. benok-nunuaHele B3auMonelcTBUusA. MojenbHble MeMOpaHHble cucTeMbl. DU3UKO-XUMUYECKUE
MEXaHU3Mbl cTabuiau3aluu MeMOpaH. BpamiarenbHas M TpaciasLMOHHASA IOABMXKHOCTH (ochonunmios,
¢mun-duron nepexosl. [ToaBMKHOCTS MEMOpaHHBIX O€TKOB. BimsHue BHEIIHUX (PaKTOPOB HA CTPYKTYPHO-
(yHKLUMOHAJIbHBIE XapaKTEepUCTHKH OuomemOpaH. IloBepXHOCTHBIH 3aps] MEMOpPaHHBIX CHCTEM;
IPOUCXOXKICHNUE BJIEKTPOKUHETUYECKOr0 MOTeHIMana. fIBieHue nosspuszauuu B MemOpanax. [lucnepcus
JJIEKTPOIIPOBOJAHOCTH, €MKOCTH, JUAIEKTPUYECKOW IPOHUIIAEMOCTH. 3aBUCUMOCTb JHUAJIEKTPUUECKUX
notepp 0T 4acToThl. OCOOEHHOCTH CTPYKTYpbl JKMBBIX KJIETOK W TKaHEH, JieXallueé B OCHOBE HUX
JIEKTPUUECKUX CBONCTB. CBOOOAHBIE PaMKaIbl IPU LIEMHBIX PEAKLUAX OKUCICHHS JUIUAO0B B MeMOpaHax
U JpYyruX KJIETOYHBIX CTPYKTypax. Pomb  akTuBHBIX (opM  KucIopojga. AHTHOKCHIAHTEHI,
MEXaHU3M OHOJIOTHYECKOr0 JCHCTBHUS.

4.2. buodusnka NpolecCOB TPAHCHOPTA BelIeCTB Yepe3 OuoMeMOpPaHbl M OHO3JIEKTpPOreHes3.
[TaccuBHBINM M aKTHBHBIM TpaHCHOPT BellecTB yepe3 OuomemOpansl. IIpocras nuddysus. OrpannueHHas
muddysus. Obnerdennas nuddysus. TpaHcmopT caxapoB U aMHHOKHCIOT 4depe3 MeMOpaHbI ¢ y4acTHEM
nepeHocyukoB. [TuHoLMTO3. DiekTpoXxuMuueckuii noreHnuain. MlonHoe paBHOBecHe Ha rpaHuUIle MeMOpaHa-
pactBop. PaBHoBecue J[lomHana. IlaccMBHBIM TpaHCIOPT; JBHXKYIIME CHJIBI IIEPEHOCA HOHOB.
Onextponud¢y3nonHoe ypaBHeHne HepHcra-Ilnanka. YpaBHeHHMsS NOCTOSHHOTO MOJs Ul MOTEHIMAIa U
MOHHOTO ToKa. [IpoHHIIaeMocTh U MpoBOAUMOCTh. COOTHOIIEHHE OJJHOCTOPOHHUX MOTOKOB (COOTHOLIEHHE
VYccunra). [loTeHnman mokos, €ero MpOUCXOXKAEHUE. AKTHBHBIA TPAaHCIOPT. DJEKTPOTEHHBIM TPAHCIOPT
MOHOB. Yuactue AT®a3 B akTUBHOM TpPAaHCIIOPTE HOHOB uepe3 Ouosornyeckue memoOpanbl. HoHHbIE
kaHanbl. [lorenuman nedictBus. Pons moHoB Na m K B renepanuu noreHuuana JEHCTBUS B HEPBHBIX U
MBIIIEYHBIX BOJOKHAX; posib noHOB Ca m Cl B reHepanuu moTeHIUaNa IEUCTBHUS Y APYTHX OOBEKTOB.
Onucanne HMOHHBIX TOKOB B Mojaenu Xo[KKuMHa-Xakcnd. BopoTHele Toku. Maremarnueckas MOJIENb
HEJIMHEWHBIX TMPOIECCOB MeMOpaHHOTO TpaHcmopTta. Pacmpoctpanenune Bo30yxkaeHus. I[IpoBenenue
UMIyJbCa 10 HEMHEIMHOBBIM W MHEIMHOBBIM BOJOKHaM. MaremaTHdeckue MOJEIM Ipolecca
pacnpocTpaHeHusi HepBHOro wuMmyibca. DU3MKO-XMMHUYECKHE MPOLECChl B HEPBHBIX BOJIOKHAX IIpU
IIPOBEJEHUH PSAJOB UMITYJIBCOB.

5. BUOPU3UKA ®OTOBUOJIOI'NMYECKUX ITPOLHECCOB

5.1. Mexanu3mbl TpaHcopManuM JHEPrud B MNEPBHYHBIX (OTOOMOJIOrHYECKHUX Mpoleccax.
B3aumoneiictBue kBaHTOB c MoJekynamu. [lepBuunble Qoroxumuyeckue peakiuuud. OCHOBHbBIE CTaJHH
¢dorobOuonoruueckoro npouecca. MexaHu3mbl POTOOMOTOTHYECKUX U (POTOXUMHUECKUX cTaauil. Kunernka
($oTOOHOIOTHYECKHUX TTPOIIECCOB.

5.2. bnodgusuka ¢orocunresa. CTpykTypHas opraHuzanus U (PyHKIMOHHUpPOBaHHE (DOTOCHHTETHUECKUX
MeMmOpaH. Opranuszanus 1 QyHKIIMOHUPOBaHKUE (HOTOpPEaKUMOHHBIX IEHTPOB. [IpoGieMbl mepBUYHOrO aKTa
dorocuHTe3a. DNEKTPOHHO-KOH(POPMALMOHHBIE B3aUMOAEUCTBUSA. DOTOMHPOPMALMOHHBIA MEPEXO.
Kunernka u ¢Qusnueckre MexaHU3Mbl IMEepeHOca 3JIEKTPOHAa B AIIEKTPOH-TPAHCHOPTHBIX IEMsIX MpH
¢dorocunTeze. OCOOEHHOCTH M MEXaHU3Mbl (POTOIHEPreTHMYECKHX peakiuii OaKTepHOPOIONCHHA U
3pUTENBHOIO MUTMEHTA POAOIICHHA.

5.3. ®ortoperyasitopubie U (OTOAECTPYKTHBHBbIe mnpoueccbl. OCHOBHBbIE THUIMBI (HOTOPETYISATOPHBIX
peakuuid. CiekTpbl AeiCcTBUS, TpUpoia POTOPELENTOPHBIX CUCTEM, MEXAaHU3MbI MIEPBUYHBIX (DOTOpEaKIuii.
duroxpoM — yHHBepcaibHas (OTOpEleNnTOpHas CHCTEMa peryjisaludd MeTadojau3Ma pacTeHUi.
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MonekynspHble CBOICTBAa M CHEKTpPAJbHbIE XapakTepucTuku ¢uroxpoma. doToxumMuueckue peakuuud B
Oenkax, Junuaax W HyKJIenHOBBIX Kucinorax. JHK kak OcHOBHas BHYTPHUKJIETOYHAs MHUIIEHb IIpU
JeTalbHOM W MYTareHHOM JeWcTBUU yabTpaduoneroBoro cpera. @DOTOCEHCHOMIU3UPOBAHHBIE U
JIBYXKBaHTOBbIE peakiuu npu nospexxaeanu JJHK. Mexanusmsl poroannamuueckux npoueccoB. Jddexror
dboTopenaparuu U GOTO3AIIUTHI.

6. PAIMAIIMOHHASA BUOPU3UKA

6.1. IlepBuuHble OMOJOrMYECKHE TMPOLECCHI MOIJIOIIEHUS JIHEPrud HOHM3UPYIOIIUX M3IyYEHHH.
MexaHu3Mbl IOIVIOIICHWS PEHTIEHOBCKMX M TaMMa-U3Jy4eHHM, HEUTPOHOB, 3apsKCHHBIX YaCTUILL.
OKCIO3ULIMOHHBIE U MOMVIONIEHHBIE J03bl U3Jy4€HUU. EIMHULIBI AKTUBHOCTH PAJUOHYKICOTHUAOB. ENMHUIIBI
7103 MOHU3UPYIOLUX H3MydyeHud. PakTop U3MEHEHHs J03bl OOJIydeHHs. 3aBUCHMOCTb OTHOCUTEIBHOMN
ounonornueckord 3(Q(PEKTUBHOCTH OT JHMHEWHBIX IOTePb SHEPruu u3NydeHui. WHauBuayanbHbIE U
CTallMOHAPHBIE N03UMETpHl. [Ipsimoe neiicTBHe pamuanuu Ha (EpMEHTHI, OEIKH, HYKICHHOBBIE KHCIIOTHI,
JUNHABL, YyriieBoabl. [lepBuuHble MpoayKThl paguonu3a. PaguouyBcTBuTenbHOCTh MOJIeKy. Dddext Jeiina.
KonnuectBeHHast XapakTepUCTUKA HEMPSIMOTO JEHCTBUS paJdallii B pacTBopax. Poib MoaudukaTopos B
paanoIn3€e MOJIEKYII.

6.2. Paguanuonnas 6uousuka kierku. KonnyecTBeHHbIE XapaKTEPUCTUKU THOEIN 00JyIeHHBIX KIETOK.
PenponyktuBHas u uHTepdasHas rubenb KIeToK. AmonTo3. [IpuHIMN momagaHus, KOHIENIHUS MUIIEHH.
Oponitonus 3TUX NOHATHHA. CTOXaCTHUECKHE MOJENU. AHAIUM3 MEXaHU3MOB JIyY€BOI'O MOPAKEHUS KJIETOK.
Ponb Monexynspubix mexanusmoB penapanuu JJHK u penapannoHHbix pepMEHTOB B JIy4€BOM MOPAKEHUU
KJIeTkd. Ponp mnoBpexnaeHus OHOJIOrMYECKMX MeMOpaH B paJAMAllMOHHBIX HAapYIIEHUSX KIJIETKHU.
BoccranoButenbHbIe MPOLIECCHl MPU JTYyYEBOM MOPAKEHUU KIETKU. Moaudukanus Ty4yeBOro MOpaKeHUS
KJIETKH.

6.3. Pammanuonnasi 0mou3MKa CJOKHBIX cucTeM. BpemeHHble W [1030Bble 3(G(EKTHl paguanuu.
CpaBHuTENbHAsA PaJIUOYyBCTBUTEIBHOCTh OMOJIOTMYECKUX OOBEKTOB M cucTeM. JlelicTBUE ManbIX 103 U
XpoHUYecKoro o6mydeHus. OTaaneHHbIE MOCIEACTBHS MalbIX 03 pagualiyl Ha OPraHu3M. OTallbl
OTBETHBIX pEaKIHi Ha ocTpoe obOmydeHue: ¢GU3NUEeCKud, OMoU3MYECKUl W OO0IIEeOHOIOTHYECKHUN.
CHHIIPOMBI OCTPOTO JIY4€BOI'O MOPAXKEHHUS: KOCTHO-MO3TOBOM, KUIIEUHBIA U 1epeOpanbHblif. Kputnueckue
oprabl U cucteMbl. Kputnueckue mnponeccsl Jyd4eBoro mnopaxeHus. JlyueBoll Tokcuueckuid 3¢ (exr.
OHAOTreHHBIN (OH PaTUOPE3UCTEHTHOCTH. JIyueBble peakiuu U cTpecc.

7. IKOJIOTNYECKAS BUODPU3UNKA

Ananranus, ycTOMYUBOCTh U HAJCKHOCTh OMOJIOTMYECKUX CHCTEM PA3HOTO YPOBHSI OpraHM3alllu: KIETOK,
OpraHu3MoB, nonyisuui. PazHooOpasue OTBETHBIX peakluui WHAMBUAYYMOB B KJIETOYHBIX aHCaMONISIX U
nonynsuusax. Knaccugpukanus BosaedictBuil. [eiictBue Y@-nznyuyenus. MomnekymsipHble MEXaHHU3MBbI
dotonoBpexaeHuss JTHK npu netictun Y@ uzinydeHus: 3K0JIOrH4eckoro auamna3zoHa. Kinetounsie cuctemsl
penapauuu JJHK. ®oronoBpexaenue u ¢GoropeakTHBaLUs MHUKpOOPraHu3MoB. OKHCIUTEIbHBINH CTpecc.
MonekyngpHble MEXaHW3Mbl TOBPEKIAKOIIEr0 AEHCTBUSA Kuciaopoaa. Ilytm cBeToBO ©W TEMHOBOM
aKTHUBALIMU MOJIEKYJSIPHOTO KHCI0poaa. MeToapl U3ydeHHs] OKUCIUTENBHBIX JIeCTPYKTUBHBIX NPOLIECCOB B
Oouonornueckux cucremax. [lpupomnpie (GoTOCEHCHMOUTU3ATOPHI  (HOTOMECTPYKTUBHBIX  IMPOIECCOB.
MonekymsipHble MEXaHU3MBbI aJJalTAllU KHUBBIX OPTaHU3MOB K 3KCTPEMaJIbHBIM (paKTOpaM BHELIHEH Cpe.bl.
Onenka cocrostHUs cpeabl obutanus. [lpenenbHO JONMycTHMblE KOHILIEHTpAllMM W OMOTECTHpPOBAHHE.
[IpakTHyeckoe UCroIb30BaHHE OMOTECTUPOBAHUS [T OLIEHKH Ka4eCTBa CPEJIbI.

4.3.1. IllepeyeHb cCeMMHAPCKHUX, MPAKTHYECKUX 3AHATHI M JIA00PATOPHBIX PadoT

Ne No paznena u TeMbl HaumeHoBanue ceMruHapoB Tpymoem | OreHOYHBIE CpeCTBA
/I JTUCTIMTIIINHBI (MO/IYIIS) KOCTb
(gachl)
1 2 3 4 5
1. Brodwusnka ci10XHBIX cHCTEM Kunernka 1 TepMoguHaMuKa OMOJIOTHYECKIX 9 JIACKYCCHS,
npoueccoB. Pemenne 3aga4y TECTHPOBAHHE
2. MonexymsipHas 6noduznka CBoiicTBa M XapaKTEPUCTHKH OHOIOTHIECKHIX 9 JIUCKyCCHS,
MOJIEKYJI TECTHPOBaHHE
3. Brodmsnka MmeMOpaHHBIX MaremaTrueckue MOJEIM Ipolecca 9 JIUCKyCCHS,
HPOLIECCOB pacnpoCcTpaHeHHs: HEPBHOTO MMITYJIbCa TECTUPOBaHHE
4. Brodmsnka W3ydenne knHETHKH (HOTOOHOIOTHIECKUX 9 JIUCKYyCCHS,




(hoToOMOIOTHIECKIX TIPOIIECCOB TECTUPOBAHUE
IPOLIECCOB
5. Pagmannonnas 6nodusuka Pacuer BpeMeHHBIX U T030BBIX 9 TICKYCCHS,
XapaKTePUCTUK HOHU3UPYIOUINX U3ITy4YeHUN TECTUPOBaHHE
6. Okonornyeckas Onopu3nka OtueHKa COCTOSTHHS CpeJibl OOUTaHUSI. 9 JUCKyCCHS,
[IpenenbHO HOMyCTUMbIE KOHLIEHTPALMU 1 TECTUPOBaHKE
OHOTECTUPOBAHME.

4.4, Mertoauyeckne yKa3aHus M0 OPraHU3alMU CAMOCTOSITEJILHOM padoThI
00y4arImnXxcs

Breayguropnas CP mnoa MeToOuuUecKMM pYKOBOJACTBOM WM KOHTPOJEM IIpenojaBareis, HO 0e3 ero
HETOCPEACTBEHHOTO YYacTUsl MPH HMOATOTOBKE K ayIUTOPHBIM 3aHATHUSAM, TEKYIIMM M MPOMEKYTOUYHBIM
dopmam koHTpoist. Buasl CP obyuaromuxcsi: Meroauueckue peKOMEHAALUN CTyJ€HTaM NP MOJrOTOBKE
K IPAKTUYECKOMY 3aHATHIO HA OCHOBE H3YYEHMS] PEKOMEHJIOBAaHHOW HAy4yHOW M Yy4eOHOU JUTepaTyphl.
W3yueHne IUCHMIUIMHBI cJelyeT HauuHaThb C NpopabOTKM HacTosmed paboueil mporpammsl, ocoboe
BHUMAaHue, yaelsds LelsM U 3ajadaM, CTPYKTYpe U COJEp)KaHUIO0 JUCUUIUIMHBL. [l NOArOTOBKH K
3aHATUAM, TEKyLUIeMY KOHTPOIIO W IPOMEXKYTOYHOM aTTeCTallud CTYIEHTbl MOTYT BOCIIOJIb30BaThCs
AJIEKTPOHHOM OmbOimoTekoil BY3a, oHM MMEIOT BO3MOKHOCTh HOJYYUTh JOCTYN K Y4eOHO-METOIUYECKUM
MmarepuaiaMm kak Oubnuoreku BY3a, Tak M MHBIX 3J€KTPOHHBIX OMOIMOTEUHBIX cucTeM. B cBoro ouepenp,
CTYACHTBI MOTYT B3SITh Ha JOM HEOOXOAUMYIO JIUTEpATypy Ha a0OHEMEHTE BY30BCKOW OMOIMOTEKH, a TaKXKe
BOCII0JIb30BaThCsl YUTAIbHBIMU 3aJJaMU BY3a.

Hanucanue pedepara. Hanucanue pedepaToB HOMKHO CIOCOOCTBOBATH 3aKPEIUICHUIO M YIITyOJICHHIO
3HaHUH, a TakXke BBIPAOOTKE HABBIKOB CaMOCTOSITEIbHOIO MBIIUICHUS U YMEHHs pellaTh I1OCTABICHHbIE
nepea cryneHToM 3amaun. Conep)kaHWe BBIIOIHEHHOW palbOThI JaeT BO3MOXKHOCTH YIIIYOWTH YPOBEHB
3HaHUS H3ydyaeMoW mpoOJieMbl, MOKa3aTh 3HAHHUE JIUTEPATYpbl U CBEJIEHHUM, COOpaHHBIX CTYIEHTOM,
BBIMOJIHSAIONIMM ~ pedepatuBHbie  paboThl. CymiecTByeT omnpeaereHHas (opma, KOTOPOH JIOJDKEH
NpUIEPKUBATHCS CTYJEHT, BBINOJHSIOMUI padoTy. Pedepar nommkeH UMeTh TUTYIbHBIN JHCT, COJIEpKaAHHUE
TEMBI, CIIUCOK JIUTEpAaTypbl U orjaBieHue. CHOUCOK JHUTEpaTyphl JOJDKEH BKIIOYATh, IVIABHBIM 00pa3oM,
HOBEHIIIME UCTOUYHUKHU: CTaThbU, YUEOHUKH, APYrHe MEePBOMCTOYHUKU MO mpobdiaemaM auciumuinHbel. Ocoboe
BHUMAaHHE yJENIeTCsl IEPUOANYECKON [Te4aTH, KOTopasi OTpakaeT IpoOIeMaTHKy, 3aTPOHYTYIO B pedepare.
ITpu Hanucanuu paboThI 00A3aTENbHBI CCHUIKM HA UCIOJIb3yeMble HCTOUYHUKH, CTATUCTUYECKHE MaTepUabl,
YTO NpUJaeT paboTe OCHOBATEILHOCTh, HAYUHYIO0 opueHTanuio. Pedepar numercs Ha auctax gopmara A4.
Ob6wem pedepara nomxkeH ObITh He MeHee 18 cTpaHull medaTHoro Tekcra (pasmep mpudta 14 mpu
KOMIIBIOTEPHOM Habope TeKCTa), U3 HUX 3 cTpaHuIlsl — oopmieHue pedepara (1 cTp. — TUTYNIBHBIHN JHCT, 2
CTp. — OIVIaBJICHME WM IUIaH, TOCIEHss CTpaHuUa pedepara — CHUCOK HCHOJIb30BAHHOM JIMTEPATYpHI).
PedepaT naer BO3MOKHOCTH HE TOJIBKO YOEIUTHCSA B YPOBHE 3HAHUM CTYACHTOB IO U3y4aeMOMY NpPEAMETY,
HO U YCTaHOBUTbH CKJIOHHOCTB CTY/IEHTOB K Hay4HO-UCCIIe1oBaTeabCkol padore. [1o0KuTenbHON OLIEHKH 3a
pedepar 3acay’KuBaeT CTYAECHT, MOJHOCTHIO PACKPBIBIININ BBIOPAHHYIO TEMY, ONHUPABIIMICS Ha HOBEHUIIYIO
JUTEpATypy, JEMOHCTPUPYIOIIUI 3HAaHHE OCHOBHBIX TEPMHUHOB U TIOHATHH, YyMEHHE BBIJICIATH
CYLIECTBEHHBIE XapaKTEPUCTUKU CHEUU(PUKH MEJarornyeckol AesTeNbHOCTH MO  (OPMHUPOBAHUIO
KOM(OPTHOI 1 6e30macHoil 06pa3zoBaTenbHON Cpebl.

IMoaroroBka K mpakTHYeckoMy 3aHATHIO. [IpakTHueckoe 3aHATHE — 3TO 3aHATHE, NMPOBOJUMOE O]
PYKOBOJICTBOM IpernojaBarens B Y4eOHON ayAWTOpPHM, HalpaBleHHOE Ha YIIyOlleHHe Hay4yHO-
TEOPETUYECKUX 3HAHUI U OBJAJECHUE OIpe/eIeHHBIMU METO/JaMU CaMOCTOSITeNbHOM paboThl. B mponecce
TaKUX 3aHATUN BbIpabaThIBAIOTCS MpakTUYecKue yMeHus. [lepen npakTHUECKUM 3aHATHEM CIIeyeT U3yYUTh
KOHCIEKT JIEKIIMM M PEKOMEHJIOBaHHYIO IpernojiaBaTeleM JUTeparypy, oOpamias BHUMaHHE Ha
NPaKTUYECKOe MPUMEHEHUE TEOPUHU M Ha METOAMKY PEIICHUs THUMOBBIX 331a4. Ha mpakTuyeckoMm 3aHATHU
TJIaBHOE — YACHUTH CBS3b PEIIaeMbIX 33]]a4 C TEOPETUUECKUMHU MOJIOKEHUSIMHU.

KomnbloTepHasi mpe3eHTALUs 10 TeMe — BUJ CAMOCTOSTEILHON pabOThI CTy/I€HTa, MPe1yCMaTPUBAIOLIHI
yrnopsiiourBaHue y4yeOHOro Marepuana B opMmaT BU3YyallbHOro opraHu3aropa. OCHOBHbIE MPUHIMIBI MTPH
COCTaBJIEHUM KOMIIBIOTEPHOM MPE3EHTAlUMU: MPOCTOTa COAEP)KAHUSA, JOCTYNHOCTb, IOHATHOCTH
COJIEpKAHNUs, COOTBETCTBUE COJACPKAHUIO JIOKIJIAJA, YMEPEHHO ApKOe 0(hOpMIIEHUE, HAMIAJHOCTD (pa3yMHOE
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ucronp3oBanue sapkux shdexroB). He smoymorpedmsiite sddexkramu anmmaruu. Ctuiab odopMIICHUS
KOMITBIOTEPHOH NMpe3eHTAUH (CIalI0B) TOJKEH OBITh €IMHBIM.

IMoaroToBKa K MPOMeKYTOYHOMY KOHTPOJIIO 0 TUCHUILINHE (9K3aMEH)

DK3aMeH SIBISIETCS HEOTHhEMJIEMOH YacThi0 Y4eOHOro Mporecca M NMPHU3BAaH 3aKPENUTh M YIOPSIO0YUTH
3HAHUS CTYJCHTA, NMOJYyYCHHbIE HA 3aHATHIX U caMOCTOsTeNbHO. Crade sK3ameHa NIpeAmecTByeT padora
CTYJEHTa Ha JIEKIUOHHBIX, MPAKTUUECKUX 3aHATUAX U CAMOCTOATEIbHas padoTa MO M3YUEHUIO MpeaMeTa.
OTcyTcTBHE CTyAEGHTAa Ha 3aHATUAX O€3 YBAKUTENBbHOW NPUYMHBI M  HEBBINOJHEHHE 3a/JaHui
CaMOCTOSITENIbHOW palOThI SIBIISICTCSI OCHOBAaHHEM [UIA HeJOMyLeHWA CTyAeHTa K cAavye 3K3ameHa.
I'oToBUTBCS K 9K3ameHy HEOOXOIMMO MOCIIEIOBATENBHO, C YYETOM IPUMEPHBIX BOIIPOCOB, COACPIKAIIMXCS B
nporpamme. CHaudasna cieayeT ONpedeIuTh MECTO KaXXIOro KOHTPOJIBHOTO BOINPOCAa B COOTBETCTBYIOLIEM
paszene TeMbl y4eOHOH MpOrpaMMbl, a 3aT€M BHHMATEIBHO MPOYUTATh U OCMBICIUTH PEKOMEHIOBAHHYIO
yueOHYyI0 U Hay4yHYyIO JuTeparypy. PaboTy Hajg TeMol MOXHO CUMTATh 3aBEPIICHHOI, €CIIM BBl CMOXETE
OTBETUTH HA BCE KOHTPOJIbHBIE BOIIPOCHI U JIaTh OMNpEAETICHNE TOHATHHA M0 U3y4aeMOoil TeMe.

4.5. IlpumepHasi TeMATHKA KyPCOBBIX padoT (MP0eKTOB) (MPU HAJTMYMH)
KypcoBbie paboThl HE TUIAHUPYIOTCS.

5. YuyeOHO-MeTOoaAMUYECKOEe U MH(OPMAIIUOHHOE OOecniedeHrue TUCHUILTHHBI (MOYJIs1)

a) OCHOBHAA JUTeparypa:

1. Py6un A.b., buodpusuka. B 2 1. M3marensctBo MI'Y : Hayka, M.:2004 r.

2. buodusuka: YueOuuk mis By3oB / Ilox pen. B.I'. AptiokoBa. — ExatepunOypr: [lenoBas kuwura,
2010. - 293 c.

3. Tpyxan 2.M. Beenenue B 6buodpuzuxy. M., MOTH, 2008, - 304 c.

4. Bonbkenmreitn M.B. buogpusuka. M., 1988.

0) 1OMOJIHUTEIbHAS JINTepaTypa:

1. buodwusuxa. Yuedbnuk nmus By3oB. [lox pen. Auronosa B.®. — Bianoc, M.:2003 r., 287 cTp.

2. Kyapsmos 10.b., Pannanuonnas 6nopusnka (monusupymomue ninyderus). — PU3MATIINT,
M.:2004 1., 448 cTp.

3. DOxonoruueckas ouodusuka. B 3-x 1. [Tox pen. .. I'urens3ona, H.C. Ileuypkuna. M.: Jloroc,
2002.

4. PemuzoB A.H., Meaununckast u 6uonorudeckas pusuka. — M: «Bricmas mkonay, 1999 r., 616 ctp.

B) nporpamMHoe obecnieyenue nakersl MSOFFICE

r) 0a3bl JaHHBIX, HHGPOPMALIMOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMBbI
aTepHeT-HCTOUHHKY.

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - MaTepuaeT Bepcus MexayHapoaHOTO )KypHaia
1o OMOXMMHUU U OMOXMMHMYECKUM acleKTaM MOJIEKYISIpHON Ouoioruu, 6MoOpraHMueMCKON XUMHH,
MHUKPOOHMOJIOTUH, UMMYHOJIOTHH, (PU3MOIOTUU U OMOMEIUIIMHCKUX ucccnenoBanuii. Crateu B pdf-
dbopmare.

2. http://dmb.biophys.msu.ru - Mudopmaimonnas cucrema «/luHaMUYeCKre MOJCIH B OHOJIOTHNY,
paccunTaHas Ha MIMPOKHIA KPYT ITOJIB30BaTeNiel, BKIIOYAET B C€0Sl THIIEPTEKCTOBBIE TOKYMEHTHI U
pensoOHHbIe 0a3bl JAaHHBIX M oOOecreuyrBaeT YHU(UIMPOBAHHBIM JOCTYN K pa3HOOOpasHOH
uH(poOpMalluu 1O JaHHOW mnpeaMeTHOM obOnactu. CrpaBOUYHBIM pa3/en COJIEPKUT CBENEHUS O
Hay4YHbIX OpraHu3alUsX W yHUBepcuTerax PoccuM, B KOTOpbIX BeayTcs palOoOThl 10
MaTeMaTUYeCKOMY MOJEIMPOBAHUIO B OMOJIOTMH, MEPCOHAIbHYI0 HH(OpPMALMIO O POCCUHUCKHUX
yUYEeHBIX, Pa0OTAIONIMX B 3TOM 00JaCTH M UX TPYAAax, aHHOTUPOBAHHBINA CIIHCOK MEXAYHAPOJIHBIX U
POCCHUHCKHMX >KYpPHAJIOB, I€YaTAalOIIMX CTaTbU [0 MOJEIHWPOBaHMIO B Ouonoruu. bubnmnoreka
colepkuT Oubnuorpaduyeckyro, aHHOTHPOBAHHYIO U MOJHOTEKCTOBYIO HWH(OpPMALHIO I10
MaTeMaTUYeCKOMY MOJIEIMPOBAHUIO OHOJIOTHYECKHMX IPOIECCOB, B TOM YHCIE CIEHHUATIBHO



http://shop.biblio-globus.ru/(5rrff155lc3tlt45ev3v3x31)/description.aspx?product_no=8756081
http://shop.biblio-globus.ru/(5rrff155lc3tlt45ev3v3x31)/description.aspx?product_no=8681759
http://shop.biblio-globus.ru/(5rrff155lc3tlt45ev3v3x31)/description.aspx?product_no=8723233
http://shop.biblio-globus.ru/(5rrff155lc3tlt45ev3v3x31)/description.aspx?product_no=8723233
http://www.book.ru/cgi-bin/book.pl?page=4&amp;book=21472
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://dmb.biophys.msu.ru/
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MOATOTOBJICHHBIC JIEKTPOHHBIE Bepcuu Oosiee 20 poccuiickux MOHOTrpaduii U y4eOHBIX TOCOOUIA TI0
MaTEeMATHYECKUM MOJICIISIM B OUOJIOTHH.

3. http://tusearch.blogspot.com - TIoMCK SIEKTPOHHBIX KHHT, IyOnuKaiuii, 3akoHoB, I'OCToB Ha
caifiTax Hay4HBIX J3JEKTPOHHBIX OMOMMOTEK. B mouCKOBHKE OTOOpaHbl Jydinne OUOIMOTEKH, B
OOJIBITMHCTBE KOTOPHIX MOXKHO CKa4aTh MaTepHaibl B MOJHOM 00beMe 0e3 perucrpanuu. B crimcok
BKJIFOUEHBI OMOJIMOTEKN HHOCTPAHHBIX YHUBEPCUTETOB U HAYYHBIX OpPraHU3aINN.

4. http://elibrary.ru/defaultx.asp - Hayunas osnekTpoHHas OHOJIMOTEKA, KPYIMHEHIIHN pPOCCHHCKUIA
WH(OPMAIMOHHBIN MTOPTAT B 00JIaCTH HAYKH, TEXHOJIOTHH, MEIULIMHBI 1 00Pa30BaHHUS, COJIECPKAIIIHIA
pedepaTsl U MOTHBIC TEKCTHI OoJiee 12 MITH HAyYHBIX CTaTeH U MyOJIUKaIUH.

6.MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUNINHBI (MOIYJIsl)

6.1. YueOHO-1a00paTOpHOE 000pYy/A0BAHHE:

[IpakTuyeckue 3aHATHS IO JAHHOH IUCHMIUIMHE NPOBOJATCS B CHEHUAIBHO IOATOTOBICHHOM
JTUCIIJISHHOM KJ1acce, B KOTOPOM Ha KaXkoe pabouee MecTo BKItodaeT B ce0s kommbroTep (Intel Atom CPU
D2500 u D2550 1.86x2GHz, monutopel Samsung S19B300N u S19C150N) c coOTBETCTBYIOIIUM
JUICH3UOHHBIM  MpOTrpaMMHBIM  obecrneueHueM. Kpome  Toro, Ha  ¢akynbrere  uMeercs
KOMITBIOTEPH3UPOBAHHAS AyUTOPHUs, IPEIHA3HAYCHHAS Ul CAMOCTOATEIBHON pabOThI, C HEOTPAaHMYECHHBIM
noctynoM B lHTepHeT.

6.2. IlporpammHoe o0ecrieueHue:
Oducusrii maker Open Office (cBoOoxHas IMIIEH3US, OECCPOYHO)

6.3. TexHu4yecKkue M JJIEKTPOHHbIE CPeICTBA:

AyIuMTOpHBIE 3aHSATHS IPOBOJASATCS B MHTEPAKTUBHOM (hOPME C MCIIOIBb30BaHUEM MYJIbTUMETUIHOTO
obecnieueHus (HOyTOYK, IpoekTop). J{st 00pabOTKM MOTYYCHHBIX B X0OJI¢ SKCIICPUMEHTA JIaHHBIX Ha
NPaKTHYECKHUX 3aHATHSX B J1a0OPaTOpUU Kadeapbl UMEIOTCSI KOMITBIOTEPHI C COOTBETCTBYIOIUM
IIPOrpaMMHBIM 00€CIIEYEHUEM.

7. O0pa3oBaTeibHbIE TEXHOJIOTUH

- HHTepakTUBHBIE JEKITUH

- I'pynnoseie nuckyccun

- [TpobnemHoe 0O6ydeHue

- HccnenoBaTenbckre METOIbI B 00yUYEeHUHN

- OOyuenue B coTpyaHuUecTBe (paboTa B rpyrie)

- AHaJIN3 CUTyallMii 1 UMUTALIMOHHBIX MOJIENIEH

B yueOHOM mporecce UCTIONb3YIOTCS KaK aKTHBHbIE, TAK MHTEPAKTUBHBIE (POPMBI IPOBEIECHUS
3aHATHIA.
WuTepakTHBHBIE (POPMBI BKIIIOYAIOT B CEO:

- Jlexmunu;

- TBopueckue 3a1aHus B popMe U3I0KEHUs TPOOIEMHOr0 MaTepHuaa,;

- I'pynmoBbIe OIIEHKH 1 B3aWMOOIICHKH: 2 MIMEHHO PEIIEH3UPOBAHUE CTYCHTAMHU
BBICTYIUJICHUH JAPYT IpyTa.

AyIUTOpHBIE 3aHATHUS TIPOBOSTCS B MHTEPAKTUBHON (OPME C MCIIOIB30BaHUEM MYJIbTUMETUITHOTO
oOecrieyeHus (HOyTOYK, mpoekTop). IIpe3eHTanuu mo3BONAIOT KaYeCTBEHHO MWILTIOCTPUPOBAThH ayJIUTOPHBIE
3aHATUS CXeMaMH, (QOpMYyJIaMH, YepTeKaMmH, PHUCYHKAMH U CTPYKTYpHPOBaTh MaTepHall 3aHSATHS.
DJEeKTpOHHAsl MpEe3eHTalusl MO3BOJIIET OTOOPAa3UTh MPOLECCHl B JUHAMMKE, YTO YIyYIIaeT BOCHpPHUSATHE
Marepuaa.

CamocrosiTenbHas paboTa BKIIOYAET B ceOs:
- (dopmynupoBaHHe POOIEMHBIX BOITPOCOB B PE3YJIHTATE CAMOCTOSITEIFHOTO H3YICHHUS
TEMBI C IPUBJICYEHUEM OCHOBHOW U JIOTIOJIHUTENILHON JINTEPATYPHI;
- TIOMCK HAyYHO-TEXHHUYECKOW MHPOPMAIIUU B OTKPBITHIX UCTOYHUKAX C IIEITBI0 aHAJH3a U
BBISIBJICHUSI KJTFOUEBBIX OCOOCHHOCTEH;


http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp
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- KOHCIIEKTHPOBAHWE;
[Tpu HEOOXOAUMOCTH, B TIpOIIecCe paOdOTHI HAJl 33JAHUEM, CTYJCHT MOXKET MOJIYIUTh
WHIUBUIYAJIbHYIO KOHCYJIBTAIUIO Y TIPETIOIaBaTelIs.

8. OIIeHO‘lHI)Ie MaTepHAJIbI IJIS TEKYIIETr0 KOHTPOJISA U HpOMeH(yTOqHOﬁ
arTrecranmmn

®onp oueHouHbIX cpencTB (POC) npencraBieH B NIPUIOKEHUHU.

8.1.1. OueHo4HbIe cpeaACTBA IJIs1 BXOJAHOT0O KOHTPOJIS
JIist u3y4eHus TaHHOTO Kypca 00yJaroIuiics JOJKSH 3HAaTh OCHOBBI HHPOPMATHKH, YMETh
MOJI30BaTHCS KOMITBIOTEPOM Ha MPOJABUHYTOM YPOBHE, IIPOCIIYIIATh MOJAPOOHYIO TEXHUKY 0€30TIaCHOCTH
npu paboTe CO CIIOKHBIM MUPPOBBIM 000PYAOBAHUEM.

8.1.2. OueHoYHBIE CPEACTBA TEKYIIET0 KOHTPOJIS

Texkymuit KOHTPOJIb YCIIEBAEMOCTH MaruCTPAHTOB OCYIIECTBIISETCS BO BPEMsl JTJAOOPATOPHBIX 3aHIATHI
B XO0J€ CO6€C€I[OB&HPII>1 CO CTyACHTaMM IpPH BBIIOJHCHHU HWMH HNPAKTHYCCKUX 3a11aH1/1171. 3a11aH1/1;1 JJIA
IMPAKTUYCCKUX pa60T U KOHTPOJIbHBIC BOIIPOCBI K HHUM YKa3aHbl B dOC. HpeIIYCManCHbI CJICAYIOIIHNC
(dbopMBI aTTECTAIUU:
MMPOMCEIKYTOUHAA - TCCTUPOBAHUC.
Texymmmii KOHTPOJIb MPOBOAUTCS B (pOpME YCTHOTO OITpOca MOCIE MPOXOKACHUS MATEPUATIOB KaXKIOTO
paszzena.
HpOMe)KYTOqHaH arrecrauus NpoOBOJUTCA MO0 UTOT'aM OCBOCHUA KaX0ro MOAYJIA B (1)opMe TCCTUPOBAHUA.
C,Z[aBI_HI/IM IMPOMEIKYTOUHYIO aTTECTAUN CUUTACTCA CTYACHT, Ha6paBI_HI/II71 IIpHu TCCTUPOBAHUH HEC MCHCC 60
IIPOLICHTOB.

INPNUJIOKEHUE: ®oH OlIeHOYHBIX CPEICTB

OueHovHbIe CPeaCTBA 1JIs1 BXOAHOT0 KOHTPOJIS
J1st u3ydeHust JTaHHOTO Kypca CTYICHT JOJKEH 3HaTh OCHOBBI OMOJIOTHH U OMOXUMHH, YMETh MOJIb30BaATHCS
KOMITBIOTEPOM.

OuneHo4YHbIe CpeACTBa TEKYLIero KOHTPOJIA
Texywuii KOHmMpPoabL OCYIIECTBISIETCS TI0 PE3YJIbTaTaM OIPOCa CTYICHTOB U TECTUPOBAHHSL.
[TprMepHBIi COMCOK BONPOCOB Ul CAMOKOHTPOJIS

1. Bonoponnas cBsi3b. Ee posb B popMupoBaHUM CTPYKTYpPBI O€IKa.

2.0Cc00EHHOCTH CTPYKTYPbI BOJBI M €€ CBOICTBA.

3.UTo NMpouCXOAUT MPU PACTBOPEHUH B BOJE HEMOSIPHBIX MOJICKYII?

4.2Heprus nepexoia HeMmoJIPHBIX MOJIEKYJ U3 TUAPo(HOOHOI B BOHYIO (hazy.

5. Kak MO’KHO KOJIMYECTBEHHO BBIPA3UTh I'MIPO(POOHOCTH JAHHOTO BEIIECTBA.

6. Kakue mosnexyssl Ha3bIBalOT aMpupUIbHBIMU?

7.Kakue MoJieKysbl Ha3bIBalOT THAPODUIEHBIMU?

8. Kaxue MoneKkynbpl Ha3bIBatOT THIPOGOOHBIMU?

9.Kakoe arperatHoe COCTOSIHHE TIPUMEHUMO TSI OTIMCAHUS TIOJIMMEPOB?

10. Kakue ¢pusudeckre METO/Ibl HCHOIB3YIOT JJIS MCCIIeIOBaHUs CTPOCHUS BelecTa?

11. Kakue ¢puznueckre METO bl HCTIONB3YIOT JIJISl UCCIIEI0BAHMS TIOJIBHPKHOCTH MOJIEKYJT BelecTBa?

12. Tlpu ¢azoBoM mepexoge MeMOpaHHBIX (POCHOIUNUIOB U3 KUAKOKPHUCTAIMYECKOTO COCTOSHHS B
relb TOJNIIUHA OMCIos M3MeHseTcs. Kak mpu 3TOM M3MEHHTCS HANpsHKEHHOCTH DIIEKTPUYECKOTO
noJisi B MeMOpaHe?

13. BoKkpyT Kakux CBs3ei B MOJUIETITHIHON [IENH TPOUCXOIUT BpalieHue?

14. HexoBaneHTHbIE B3aUMOJICHCTBUS MEXy aToMamu. X mpupoza u cuma.

15. Yto 5T0 Takoe AUMOILHBIE B3aUMOJICHCTBUS, KaK UX MOKHO PacCcCunuTaTh?

16. Ilpu ¢azoBom mepexoge MeMOpaHHBIX (POCHOIUNUIOB U3 KUAKOKPHUCTAIIMYECKOTO COCTOSHHS B
Tellb TOJIIMHA OUCI0s M3MeHsieTcsl. Kak mpu TOM H3MEHHTCS dIIEKTpUIecKast EMKOCTh MEMOpPaHbI?




17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

28.

29.

30.

31.

32.
33.

34.
35.

36.

37.
38.
39.
40.
41.
42.
43.
44,

45.
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C noMOIIBIO CIIMH-MEUEHHBIX MOJIEKYJ (POC(HOIUINI0B YCTAHOBIIEH IPAJUCHT BA3KOCTH 10 TOJIIIMHE
mMeMmOpanbl. OnpeaenuTe, rae BA3KOCTh BBIIIE: y TOBEPXHOCTH MEMOpPAHBI WM B €€ LIeHTpe?

Kak u3smenurcs obierdenHas Aud@y3us HOHOB Kausl ¢ y4aCTHEM MOJIEKYJIbl BAIMHOMUIIMHA T10CIIE
¢azoBoro nepexoia MEMOPAaHHBIX JTUIHUOB U3 KUIKOKPUCTAITMYECKOTO COCTOSHUS B T'ellb?

Kaxkosa cBs3b koaduruenta quddy3un ¢ BI3KOCThIO CPEJIbI?

BriBeiuTe ypaBHEHHE TOTOKA MOJIEKYJI Yepe3 MeMOpaHy.

KakoBa cBf3b IPOHHUIIAEMOCTH C BA3KOCTBIO BelllecTBa MeMOpaHbl. IIpuBeaure Bce HeoOXoauMble
YpaBHEHHS U OOBSICHUTE UX (PU3MUECKUI CMBICI.

KakoBa cBs3b MEXIy NPOHULAEMOCTbIO MEMOpaHbl M IMPOHHUIAEMOCTBIO MPUMEMOPAHHBIX CIOEB
BOJIbl. BhIBeuTEe HEOOXOIMMBIEC YPaBHEHUS M OOBSCHUTE UX (PU3NUECKUN CMBICIT.

JU1 KakuX MOJIEKYJI MJIM MOHOB OCHOBHBIM 0apbepoM CITYKUT JIUIHUIHBINA OUCIION n moyemy?
OcmoTrueckuii 3PPEeKT B KUBBIX KIETKAX COMPOBOXKIAACTCS MX HAOyXaHHEM B THIOTOHUYECKOM
pacTBOpe M CKaTHEeM B THIepTOHHMYecKoM. byner nm HaOmromarbcs ocMoTudeckuil 3G ekt npu
HAKOIUIEHUU MOHOB HATpUs IO CXEME aHTUIIopTa?

OcmoTrueckuil 3pGEeKT B KUBBIX KJIETKAX COIPOBOXKAAETCS MX HAOyXaHHEM B THIIOTOHUYECKOM
pacTBope W C)KaTHEM B TUIepTOHMYECKOM. byzaer nm Habmomatbes ocMoTHueckuit dddekt mpu
HAKOIJICHUU MOHOB HAaTpUs 10 cXeMe cummopra’?

[Tokazarp, uto ypaBHenue Hepncra-Ilnmanka cBogurcss K ypaBHeHHto Puka mnsa auddysuu
HE3apsKCHHbBIX YaCTHII.

B xierounblx MemOpaHax HM3BECTHbI TPU HMOHHBIX Hacoca: Nat+-K+-Hacoc, mpOTOHHBI Hacoc U
KaJiblMeBbIi Hacoc. Kakum 00pa3oM ocylecTBIseTCs IPU TOM aKTUBHBIM TPaHCHIOPT caxapoB?

B knerouHbIX MeMOpaHaxX HW3BECTHBI TPH HOHHBIX Hacoca: Na+-K+-Hacoc, MpOTOHHBIN Hacoc H
KajblMeBbli Hacoc. Kakum o00pa3om ocCymIecTBIseTCSs NpU 3TOM aKTHBHBIM TpaHCIOPT
aMHHOKHUCIIOT?

Bo3MokeH 1M OAZHOBpPEMEHHBIN TPaHCIOPTHBI IMEPEHOC HOHOB Kalusg M HATpUs IO CXeMe
cumnopra?

Bo3Mo)keH 1M OJZHOBpPEMEHHBIH TPaHCIOPTHBI MEPEHOC HMOHOB Kalusg M HATpUi IO CXeMe
aHTunopra?

Bo3MOXEH 1M OJHOBPEMEHHBIM TPAHCIOPTHBI NEPEHOC HMOHOB Kalus W HATpUs IO CXeMe
yHunopra’?

Kakoii TpancriopT HOHOB co3/1aeT MEMOPaHHYIO Pa3HOCTh MOTEHIUANIOB: TACCUBHBIN MJIM AKTUBHBIIN?
Uro Oonblie:  CKOPOCTh PAcCHpOCTPAaHEHUs HIIEKTPUYECKOr0 CHUTHAja IMOIMpPOBOJaM MOPCKOTO
Tesierpada Uil CKOPOCTh PaclpOCTpaHEHHs HEPBHOTO UMITYJIbca o MeMOpaHe akcoHa? [louemy?
Kak cooTHOCSTCS MPOHUIIAEMOCTH MEMOPAHbI aKCOHBI KajbMapa JJIsl Pa3IMYHbIX HOHOB B IIOKOE?
Kak cooTHOCSTCS NMPOHUIIAEMOCTH MEMOpaHbl aKCOHBI KajJbMapa Jjs Pa3IMYHbIX MOHOB INpHU €€
BO30YyXAeHUN?

Kak n3menutcs Bua rpaduka noTeHuuana ASUCTBUS, €CJIHU MOMEHATh XUMHUECKUI COCTaB BHYTPHU
aKCOHA M CHapYXKU: aKCOIUIa3My 3aMEHUTh Ha BHEKJIETOUHYIO JKUJKOCTh, @ BHEKJIIETOUHYIO KUIKOCTb
— Ha akcoriasmy?

Kak MOXHO OOBSCHUTH XapakTep HM3MEHEHMH TOKOB HOHOB HAaTpus M Kajlusg IpU H3MEHEHUU
NoTeHIMajIa Ha MeMOpaHe?

Onummre popMupoBaHrEe MEMOPAHHOTO MOTEHITHANIA.

Onextpoaudy3ust HOHA B OJJHOPOAHOM cperie.

Huddysus u anerpodopes.

CBs3b MEX1y IOTOKOM HOHOB U JIEKTPUYECKUM TOKOM B CpPEE.

Bosmoxken m nporiecc Ha MeMOpaHe BO30YAMMOMN KJIETKH, IPU KOTOPOM OJHOBPEMEHHO HABCTPEUY
JIpYT ApYTY TEKYT IOTOKH pa3IMYHbIX HOHOB, UMEIOIINX OJUHAKOBBINA 3HAK 3apsia’?

B yem nmpuHIMNuanpHOE OTIMYKME MeTo/a (GUKCAMK MOTEHLMada OT METo/1a JIOKaJbHOU (huKcanuu
noreHuuana’?

OpnuHakoBbI€ JIM MOJIydaroTcs (POPMbI TOKOB MOHOB HATpHUs IMPH UCIIOJIb30BAHUN METOJa (pUKCALUU
NOTEHIMAaJa WIK MeToa JOKaJIbHOHM (pUKcaluu noTeHnuana?

B yem mpuunHa TOro, YTO TOK Yepe3 KaHal JUCKPETHBIM, a uepe3 MeMOpaHy — HENpepbIBHBIMH,
IUIABHO M3MEHAIOIUICSA?
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[TpriMepHBbIe BOOPOCHI JUIsl TEKYIIETO KOHTPOJIS B hopMe TECTUPOBAHMUSL:
1. TepmoamHaMmuyeckasi CHCTeMa, KOTOPasi 00MEHMBAaeTCs C OKPYKaloLlel cpeoil BelecTBOM H
JHepPruen, HA3bIBAETCH:

a. M3omupoBaHHOU
b. 3akpsIToii
C. OrtkpslITOi

2. CsoGoanasi yHeprusi 'm66ca onpenesisiercsi MPpU MOCTOSTHHBIX:
a. JlaBneHuu u oobeMe
b. Temmeparype u o6beMe
c. Temmeparype u naBlIeHUU

3. bumoJiekyJsipHO# peakuueii U3 MPUBeIEHHBIX MIPUMEPOB ABJISIETCS

a. A+B—C
b. 2A+B > C
c. A—B

4. EcJu CIUHBI 3JIEKTPOHOB OPHEHTHPOBAHBI NAPAJLJIeJIbHO U He KOMIIEHCHPYIOT APYT Apyra,
YPOBEHb SIBJIAIETCH:
a. CuHrneTHeIM
b. TpuruieTHbIM
Cc. HepaBHoBecHbIM
5. K cu1bHBIM B3aHMOJEHCTBUSIM OTHOCATCS:
a. KoBasieHTHBIE CBSA3U
b. BomopoaHbie cBs3u
C. Ban-nep-BaanbcoBbl B3aUMOEHCTBUS
d. TuapodoOHbIe B3aUMOACHCTBUS
6. Tpaucnoprt, ocyuiecTB/sieMblii IPOTUB I'PA/IMEHTA ¢ 3aTPATOH IHEPIUU MAKPOIPIOB,
Ha3bIBaeTCH:
a. AKTHUBHBII
b. TlaccuBHbIi
C. DJEKTPOTreHHBII
7. TlepeHoc BemecTBa NpH 00/1er4eHHoi (U ¢y3un uaeT no cCpaBHEeHUIo ¢ poctoii Auddysuneii:
a. A. Memiennee
b. B. Beictpee
c. C.B npoTuBOMNOJIOXKHYIO CTOPOHY
d. D. B Ty ke cropony
8. VYkakuTe noporosbie ycJOBHs BOSHNKHOBEHHUsI MOTEHIMAJIA el CTBUA:
a. IlpeBbllieHne BXOJSAIIETO TOKA HAJ BHIXOSIINM
b. Bo3HHKHOBEHHE JOKAIBHOTO TOKA
C. l3meHnenwue 3apsiia MeMOpaHBbI
9. Ennnuuei u3MepeHusi MOrJIOIMEHHOI 10361 SIBJISIETC:
a. pan
b. Gexkepenb
C. 3UBEPT
d. xropu
10. Yem cxoaHbI MapaMeTpbl TEPMOANHAMUYECKOT0 PABHOBECHS H CTAIMOHAPHOTO COCTOSIHUA?
a. CoOTHOILIEHHEM BEIMYHH CBOOOIHOW SHEPTUU U SHTPOIIUU
b. JluHaMUYECKMMHU XapaKTePHUCTUKAMH TEPMOJINHAMUYECKUX (YHKIIHIA
C. BO0O3MOXXHOCTBIO CUCTEMBI CAMOCTOSTEIILHO COBEPIIATh paboTy
11. CBoGonnas 3Heprusi I'eibMroJibia onpeaessiercs Npu MOCTOSIHHBIX:
a. JlaBneHuu u oObeMe
b. Temmeparype u o06beme
c. Temneparype u naBieHuu



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
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KoHcTaHTa CKOpPOCTH peakumu - 3T0:
a. CkopocCTh peakluu MpU €AMHUYHBIX KOHIIEHTPALUSIX PEarupyrolux BEIIECTB
b. CkopocTh peakiiu Ipy CTaHIAPTHOM TeMIlepaType
C. CkopocCTh peakluu Mpu CTaHAAPTHOM JaBICHUU
Ilepexon 3J1eKTPOHA HA TPUILJIETHBIH YPOBEHb BO3MOKEH
a. C HIKenexaniero CUHIJIETHOTO
b. C Hmxenexamiero TPUIIETHOTO
C. C BhbllIeNEXAIIEr0 CUHTIIETHOTO
K ci1adbIM B3auMoaeCTBUSAM OTHOCSATCSH:
a. KosaneHTHble CBSI3U
b. Boaoponusie cBs3u
C. Ban-nep-BaanbcoBbl B3auMOJEHCTBUSA
d. TmapodobOHbIE B3aUMOACHCTBUS
KuneTuka peakunu HyJ1€BOro MOPS/IKA ONMUCHIBAETCH YPABHEHHEM:
a. C=0C, -exp [-ki]
b. C=C,—kt
c. C=0C, In(-kt)
3akon JlamOepTa-bapa BbinoJiHsieTcs 1Jis:
a. JIroObIX pacTBOpOB
b. PasbaBieHHBIX pacTBOPOB
C. MoHOXpOoMaTH4ECKOro cBeTa
AKTHBHBII 0T IaCCUBHOI0 BH/Ia TPAHCIOPTA OTJINYAETCS:
a. HampaBneHueM OTHOCHUTENIBHO I'paiME€HTa KOHLIEHTpaluu
b. Hcnosnp3oBaHueM sHepruu
C. BuaoMm nepeHOCHMBIX HOHOB
Ypasuenue nuddysun OukKa 3anucbiBaeTcs B BUAE:
c

d
a. = _Dd_dt
'H
b. = —EE
c
C. = Dg—r
d j=D=

B renese noreHumMana JedCTBUSA CKEJIETHOI0 MBIIIIEYHOI0 BOJIOKHA IPUHUMAIOT YYacTHe
HOHBI:
a. Kanus
b. Kampnus
c. C. Xmnopa
Enunuuei usmMepeHus IKCINO3ULMOHHOM 10361 SIBJISIETCH:
d. PCHTICH
b. pan
C. 3UBEPT
Yem cxX0aHBI NapaMeTPbl TEPMOANHAMHUYECKOT0 PABHOBECHS M CTAIIMOHAPHOIO COCTOSTHUA?
a. CooTHoIlIeHHEM BEJIMYUH CBOOOIHOM SHEPTUU U SHTPOIUU
b. JluHaMUYECKMMHU XapaKTEPUCTUKAMH TEPMOJANHAMUYCCKUX (DYHKITHIA
C. B03MOXXHOCTBIO CHCTEMBI CAMOCTOATEIBHO COBEPIIATH paboOTy
CpoOoagnasi 3Heprus ['eqibMrosibua onpeesisiercsi NPy MOCTOSIHHBIX:
a. JlaBnenuu m oObeme
b. Temmeparype u oObeme
c. Temmeparype u naBiIeHUU
KoHcTaHnTa cKOpOCTH peakuuu - 310:
a. CKopocCTh peakliy MpU €AMHUYHBIX KOHIEHTPALUAX PEarupyolnX BEIIECTB
b. CkopocTh peakiyu Ipu CTaHJAPTHOH TeMIiepaType
C. CkopocTh peakluy MpU CTaHAAPTHOM JaBICHUU
Ilepexoa 3/1eKTPOHA HA TPUILIETHBIN YPOBEHb BO3MOJKEH:



25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

a. C Hmxenexalero CHHIJIETHOTO
b. C mmxenexamiero TPUILIETHOTO
C. C BpllIENEXKAIIETO CUHIJIETHOTO
K caadbim B3anMoaeliCTBUSIM OTHOCATCSH:
a. KoBaneHrtHsle cBs3u
b. BomoponHsie cBsi3u
C. Ban-nep-BaanbcoBbl B3auMOJeHCTBUS
d. TunpodoOHbIC B3aUMOACHCTBUS
AKTHBHBII OT IACCUBHOTO BU/IA TPAHCIIOPTA OTJIMYAETCS:
a. HampaBneHueM OTHOCHUTENBHO I'PaMeHTa KOHLIEHTPAlUU
b. Hcnosp3oBaHueM SHEPruu
C. Bwujaom nepeHOCHMBIX HOHOB
YpaBHenne 1uppy3un Ouka 3anucbiBaeTcs B BUJE:

g
a. = -0 d,:r
'
b. I= _f dx
G
C. = Dé:r
'
d =D —
B renese noreHumnasna qedCTBUS CKEJETHOI0 MBIIICYHOI0 BOJIOKHA IPMHUMAIOT y4acTHe
HOHBI:
a. Kamusa
b. Kampmus
c. Xmopa
Ennnnueii usmepennsi 3KCNO3UIMOHHOM 10361 ABJIAETC:
a. Penrren
a. pan
b. 3uBepr

Yem paziniuyaroTcss TepMOAMHAMHYECKOE PABHOBeCHE U CTALIMOHAPHOE COCTOsIHUE?
a. Benmunnamu cBOOOHOM YHEPTUU U SHTPOITUU
b. JluHaMUYECKMMHU XapaKTEPHUCTUKAMH TEPMOJANHAMUYCCKUX (PYHKIIHIA
C. BO03MOXXHOCTBIO CUCTEMBI CAMOCTOSATENIBHO COBEPIIATH paboOTy
IDHTAJIBINSA ONIpPe/ieJisieTcsl NP MOCTOSTHHOM:
a. JlaBnenuun
b. Temmeparype
c. OObeme
Kunernka peakuuy HyJIEBOT0 MOPSIAKA ONUCHIBAETCS YPABHEHHEM:
a. C=C, -exp [-ki]
b. C=C,-kt
c. C=0C, In(-kt)
3akon JlamOepra-bapa BbinoJiHsieTcs 1Jis:
a. JIroObIX pacTBOpPOB
b. Pa30aBreHHBIX PaCTBOPOB
C. MOHOXpPOMaTHUYECKOTO CBETA
Ban-nep-BaaabcoBbl B3auMoaeHCTBHS SIBJISIIOTCH:
a. B3aumopelcTBUSAMM 3JIEKTPHUUECKUX 3apsiI0B
b. BsaunMomeHCTBHSIMHU DIIEKTPUUCCKHUX JTUTIONCH
c. T'unpodoOHBIMU B3aUMOAECHCTBUSIMHU
IlepeHoc MOH-TPAHCIOPTUPYIONIEH CHCTEMOI TBYX HOHOB B IPOTHBOMOJI0KHBIX
HAINIPpaBJICHUSIX HA3BbIBACTCSH:
a. YHumoprt
b. Cumnopt
C. AxTunopr
B ¢aze nenonsipuzanuu npu Bo30yKIeHUH AKCOHA NOTOKU HOHOB Na HanpaBJeHbl:
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a. A. BHyTpb KiIeTKH
b. B. Hapyxy
c. C.IloTok paBeH HYJIO
37. Ilo npoHUKAaOLIElH CIOCOOHOCTH B MOPS/IKe €€ BO3pacTaHUs /lePHbIe U3TyYeHHs
pacnosiaralTcs B cJeayIOmmi psa:
a. anbda-u3IydeHne, raMMa-u3iydeHue, OeTa-u3rydcHme
b. raMmma-uznydenue, aabda-usnydcHue, OeTa-u3ayIeHue
C. OeTa-u3Iy4eHHEe, TaMMa-U3ITydeHUe, anbha-u3TydIcHHe
d. anbda-usnyuenue, 6era-u3ydeHue, raMMa-u3IydeHUE
38. BoropoaHble CBSI3M MMEIOT MPUPOAY:
a. JIumob-IuIoIbHBIX B3aMMOICHCTBUI
b. 3apsa-aunonbHBIX B3aUMOICHCTBUI
C. 3apsan-3apsAHBIX B3aUMOICHCTBUI
39. lIpocras nuddy3us — 31o0:
a. Ilpomecc caMonpon3BOIBHOIO MPOHUKHOBEHUS BEIIECTBA Yepe3 MEMOpPaHy MO TPaIUeHTY
KOHIICHTPAIIUU
b. TIporecc caMonpor3BOIBHOTO TPOHUKHOBEHHSI BEIIECTBA Ye€pe3 MEMOpaHy MPOTHB
rpaii€HTa KOHIICHTPALUU
c. Ilpomecc mpoHUKHOBEHHUS BeLIECTBA yepe3 MeMOpaHy MO rPpaJueHTy KOHIEHTPAIIUH C
ydactueM OesKa-IiepeHocurKa
40. OHKoTHYECKOE JaBJIeHHe — ITO:
a. OcMoTHYeCcKOE 1aBJICHHE BHYTPHU KIETKU
b. KOMIOHEHT OCMOTHYECKOTO JaBJCHMUs, 00YCIOBICHHbII OeTKaMu
C. OcMOTHYECKOE TAaBJIICHHUE B KJIETKAX 3JI0KAYECTBEHHOMN OIMyXOJn

OueHoYHbIE CpeICTBA /ISl IK3aMeHa

[TpyMepHBIH COMCOK BONPOCOB K YK3aMEHY
1. Onucanue KMHETUKH OMOJOTMYECKUX MpoueccoB. OOIMe MPUHIMIIBI TOCTPOSHUSI MaTEMaTHYECKUX
MoJiesielt OMOJIOrHYecKUX cUcTeM. J[MHaMHuecKue MoJeNu OHOJIOrMYecKHX MporeccoB. JInHeiHble u
HEJIMHEHHBIE TIPOLECCHI.
2. CrnocoObl MaTeMaTH4YeCKOro ONUCaHMs MPOCTPAHCTBEHHO HEOJHOPOJHBIX cucTeM. CraloHapHbIe
COCTOSIHUSI OMOJIOTUYECKUX CUCTEM.
3. KonebarenbHple mnporeccel B Ouonoruu. IIpencraBieHuss O NPOCTPAHCTBEHHO HEOIHOPOIHBIX
CTAllMOHAPHBIX COCTOSHUAX (JUCCUMATUBHBIX CTPYKTYPAX) U YCIOBUSAX UX 00Opa30BaHHUS.
4. Knaccugukanus TepMOJANHAMHUYECKUX CHCTEM. TemaoeMKOCTh M C)KUMAeMOCTh OEIKOBBIX IJIO0YII.
N3menenne sHTponuu B OTKpBITBIX cucteMax. llocrynar Ilpuroxuna. TepmoguHaMuyeckue yCiaoBHUS
OCYILIECTBIIEHUS CTALIUOHAPHOTO COCTOSIHMSI.
5. IlonsTre 00001IEHHBIX CHII U MOTOKOB. CTallMOHAPHOE COCTOSIHUE U YCIOBUS MUHHUMYMa CKOPOCTH
npupocta sHTponuu. Teopema [Tpuroxuna. [lpumenenne TuHeHHON TEpMOIMHAMUKY B OMOJIOTHH.
6. TepmogmHaMUYecKHE XapaKTEPUCTHKH MOJIEKYISPHO-IHEPTrETHYECKHX MPOIIECCOB B OMOCHUCTEMAX.
Henuneitnas tepmonunamuka. CBs3b SHTPONUU U HH(POPMAIMK B OUOJIOTHUECKUX CUCTEMAX.
7. MaxkpoMoreKkyia Kak OCHOBa opraHmsanuu OuocTpyktyp. IIpocTpaHcTBeHHas KoH(pUTyparus
6uonoiaumepoB. CTaTUCTHUECKUI XapakTep KOH(GOpMaluu OUOTIOIUMEPOB.
8. ®a3omsie niepexoibl. [Tepexo bl rodyna-kiyook. KooneparnBHble CBOWCTBA MAaKPOMOJICKYJI.
9. Tumbl 00beMHBIX B3aMMOJCUCTBHI B OENKOBBIX MakpoMmoJjekyiax. BonopoaHsie cBsizu: cuiibl Ban-
nep-Baanbca; snmekTpocTaTHdecKre B3aUMOJEUCTBHUS; MMOBOPOTHAsE U30MEpPUSl U SHEPrUsi BHYTPEHHETO
BpalllCHUS.
10. CoctosiHre BOABI B THAPO(POOHBIC B3aMMOICHCTBHS B OMOCTPYKTYypax. [lepexosl criupaib-KiyOoK.
Oco6eHHOCTH MPOCTPAHCTBEHHON OpraHu3anny O0elKoB U HYKJIEUHOBBIX KHCIIOT.
11. CtpyktypHbIe U 3HEepreTuyeckue (hakTopbl, ONPEAESIONNe TUHAMUYECKYIO TTOJBUKHOCTh OEJIKOB.
Metoabl u3ydeHus: KOH(GOpPMaIMOHHON OBHKHOCTH.
12. Orpannuennas nud¢ys3us. Tunsl nBmxeHns B Oenkax. CBsi3b XapaKTEPUCTUK KOH(POPMAITMOHHON
MOJIBUKHOCTH OEJTIKOB ¢ UX ()YHKIIMOHAJIBHBIMHU CBOMCTBAMHU.
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13. lunaMuka >JI€KTPOHHO-KOH(POPMAIIMOHHBIX TepexofoB. Poiab Bombl B nuHamuke OenkoB. Poub
KOH(OPMALIMOHHOM MOIBMKHOCTH B ()YHKIIMOHUPOBAHUHU (PEPMEHTOB M TPAHCIIOPTHBIX OEJIKOB.

14. DnexktpoHHble ypoBHM B Ounononumepax. Cxema SI6I0HCKOro Ui CIOXHBIX MOJeKynl. [IpuHummn
@panka - Konnona u 3akoHsl (hyopecueHun. JIIoMuHeCeHIINsT OMOJIOTUYECKU BaKHBIX MOJICKYIL.

15. Mexanu3mbl Murpanuu sHepruu. [lpupona rumepxpoMHOro M TIMIIOXPOMHOTO 3P QEKTOB.
Bo30yxeHHbIE COCTOSHUS U TpaHC(hOpMAaIUs Y HEPTUU B OMOCTPYKTYpax.

16. IlepeHoc snekTpoHa B OHOCTPYKTypax. Pasznmuunble ¢usmueckue MOAEIM IEpeHoca 3JIEKTPOHA.
TynuenbHbIN dPPEKT.

17. MembOpaHa Kak yHUBEpCaJIbHbIII KOMIIOHEHT OMOJIOTUYECKUX CUCTEM. XapaKTepUCTUKa MEMOPaHHBIX
0enkoB. XapaKTepUCTUKa MEMOpAHHBIX JIMIUIOB. bBeloK-mumuaHble B3auMOACUCTBUA. MoJenbHbIC
MeMOpaHHbIE CUCTEMBI.

18. ®u3nKO-XUMUYECKHUE MEXaHW3Mbl CTaOWIM3aluu MeMOpaH. BpamartenbHas W TpacisiMOHHAS
MOABMKHOCTH (OoCHOIUITUIOB, (IUTI-(DIIOM TePEXOIbI.

19. IlonBuKHOCTH ~ MEMOpaHHBIX  OenkoB. BimsHue BHemHWX (AKTOPOB HAa  CTPYKTYpPHO-
(GyHKIIMOHATBbHBIE XapaKTEPUCTUKH OnoMeMOpaH.

20. IToBepXHOCTHBIH 3apsii MEMOPAHHBIX CUCTEM; TPOUCXOXKACHUE AIIEKTPOKHMHETHYECKOTO MTOTEHITHATIA.
SIBrieHue mojsipu3aluu B MeMOpaHax.

21. Jlucuepcusi 3JIEKTPOIIPOBOIHOCTH, €MKOCTH, IUAJIEKTPUYECKOH IPOHUIIAEMOCTH. 3aBUCHMOCTH
JIUAJIEKTPUUECKUX MOTepb OT 4acToThl. OCOOEHHOCTU CTPYKTYpPHI )KMBBIX KJIETOK M TKaHEH, jexaliue B
OCHOBE X JJIEKTPUYECKUX CBOWCTB.

22. CBoOo/iHbIE pajuKaibl NPHU LEMHBIX PpeaKIUsX OKUCIEHHs JIMIOUIOB B MeMOpaHax M JApYrux
KJIETOYHBIX CTPYKTYypax. Ponb AKTHUBHBIX bopm KHCII0pO/1a. AHTHUOKCUJAHTBI,
MeXaHU3M OHOJIOTHYECKOTO JIeHCTBHUS.

23.TlaccuBHBI W aKTUBHBIM TPAHCHOPT BEMmIECTB depe3 OmomeMOpanbl. [Ipocras muddy3us.
Orpanunuennas qud¢ysus. Obneruennas nuddyzus.

24. TpaHcropT caxapoB U aMHHOKHUCIIOT Yepe3 MeMOPAHbI ¢ y4acTHEM MTePEHOCUNKOB. [InHOINTO3.

25. DnekTpoxuMHUecKkuil moteHuuan. MlonHoe paBHOBecHe Ha IpaHuIle MeMOpaHa-pacTBop. PaBHoBecue
JloHnHnana.

26. ITaccuBHBIA TpaHCHOPT; JBUXKYIIME CHIIBI MEpPEeHOCa HMOHOB. DJEKTpoau((y3HOHHOE ypaBHEHHE
Hepncra-I1lnanka. YpaBHEeHUsI TOCTOSHHOIO IOJIS JUIsl IOTEHIMANIAa 1 HOHHOTO ToKa. [IpoHuniaeMocTs u
poBOIUMOCTh. COOTHOIIIEHHE OJJHOCTOPOHHUX IOTOKOB (COOTHOILICHUE Y CCHHTA).

27. TloTeHIMaN TIOKOSI, €T0 MPOUCXOXKICHHE. AKTUBHBIA TPAHCIOPT. DIIEKTPOT€HHBIA TPAHCIIOPT HOHOB.
VYyacte AT®da3 B akTHBHOM TpaHCIOPTE HOHOB 4Yepe3 Onosornueckue MeMOopansl. loHHbIe KaHATBI.

28. Ilorennman neiictBus. Ponp monoB Na m K B reHepamum moTeHIMajia IEHCTBUS B HEPBHBIX H
MBILIEYHBIX BOJIOKHAX; posib MOHOB Ca u Cl B reHepanuu noTeHuuana IeiHcTBUA Y APYTUX OOBEKTOB.
OnucaHue HOHHBIX TOKOB B MOJIENN XO/IKKMHA-XaKCIIH.

29. BopoTHble TOKM. Maremarudeckas MoOJielb HEJIMHEHHBIX MPOLIECCOB MEMOPAHHOIO TPaHCHOPTA.
Pacnipoctpanenue Bo30yxaenus. [IpoBenenue ummynbca o HEMUETUHOBBIM M MUEITMHOBBIM BOJIOKHAM.
30. Maremaruyeckre MOJENIH Hpollecca paclpoOCTPAHEHUSI HEPBHOIO MMITyJbca. PU3UKO-XUMHUYECKHUE
MIPOLIECCHI B HEPBHBIX BOJIOKHAX IPH MPOBEIEHUU PAJIOB UMITYJIHCOB.

31. B3aumojieiicTBue KBaHTOB C MousieKysnamu. llepBuunble (oToxumuyeckue peakiuu. OCHOBHBIE
ctanuu porobOuosornyeckoro npormecca. Mexanusmsl poToONOIOTHYECKUX U (POTOXUMHUECKUX CTaIUM.
Kunetnka GpoTo6H0ONOrn4eckux nporeccos.

32. CtpykTypHas opraHuzanus U (QpyHKIHOHUpOBaHHE (POTOCHHTETHYECKHX MeMOpaH. OpraHuzanusi u
¢byHKIIMOHUPOBaHUE (POTOPEAKIIMOHHBIX LIEHTPOB. [IpoGieMbl NEpBUYHOTO akTa (POTOCHHTE3A.

33. DneKTpOHHO-KOH(POPMANIMOHHEIE B3anMoieiicTBus. DoTonHpopManmoHHbid iepexon. Kunetnka u
¢bu3nyeckre MexaHU3Mbl IEPEHOCA ANEKTPOHA B 3JIEKTPOH-TPAHCIOPTHBIX LETSAX MPH (HOTOCHHTESE.

34. OcoObeHHOCTH M MEXaHHM3MBI (POTOIHEPTETHUECKUX PEaKIUi OaKTe-pHOpPONOIICHHA M 3PUTEIHLHOTO
MIUTMEHTA POJOIICHHA.

35. OcHOBHBIE THUTIBI (POTOPETYISATOPHBIX peakiuii. CIeKTpsl IeHCTBHS, MpHpoaa (HOTOpenenTOpPHBIX
CHCTEM, MEXaHM3Mbl NEepBUYHBIX (oTopeakuuil. DUTOXpoM — yHHBEpcaibHas (oTopenenTopHas
CHUCTeMa perysiiuu  Meraboiu3Ma pacTeHMil. MolleKyisipHble CBOWMCTBA U CIEKTPAJIbHbIE
XapaKTepUCTUKH (PUTOXpOMA.
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36. ®oTOXMMHUECKHE peaKIWu B Oenkax, JUnmuaax M HykIenHoBbIX kuciorax. JIHK kak ocHoBHas
BHYTPHKJIETOYHASI MUIICHB TIPH JICTAIbHOM M MYTareHHOM JICHCTBUU YIbTPa(HOIETOBOIO CBETA.

37. ®oTtoceHCHUOUIM3UPOBAHHbIE M JABYXKBAaHTOBBbIe peakuuu npu nopexaenun JJHK. Mexanuzmsl
¢doronuHamuueckux npomeccoB. DddekTsl poTopenapannu u GOTO3ANIHTHL

38. MexaHuU3Mbl TMOTJIOLICHUS] PEHTIC€HOBCKUX U TaMMa-U3JydyeHUl, HEMTPOHOB, 3apsKEHHBIX YACTHII.
OKCMO3ULIMOHHBIE M MOTJIOLIEHHBIE J03bl M3JIy4€HUH. EIMHUIBI aKTUBHOCTH pPaJMOHYKIICOTHJIOB.
Enununel 103 HOHU3UPYIOIUX U3TyYEHUN.

39. ®akTop W3MEHEHHS 03I  OOJIy4EHHs. 3aBUCHMOCTh  OTHOCUTEIILHON  OHMOJOTHYECKOM
3¢ (HEeKTUBHOCTH OT JIMHEHHBIX MOTEPb SHEPruu H3NydeHui. MHauBHIyalbHble W CTallMOHAPHBIE
JO3UMETPBI.

40. [Ipsimoe nelicTBue panuanuu Ha (EepMEHTHI, OENKHU, HYKICHMHOBBIE KUCIOTHI, JTUIHUAbI, YTJIEBOBL.
IIepBruHbIe IPOAYKTHI paauoau3a. PainoyyBCTBUTENBHOCTh MOJIEKYIL.

41. Dddexr [etina. KomudyecTBeHHass XapakTEpUCTUKA HENPSIMOTO ICHCTBUS paauallid B PacTBOpax.
Pone MoauQuKkaTopoB B painoan3e MOJIEKYIL.

42. KonuuecTBeHHbIE XapaKTEPUCTUKU TMOETN OOMyueHHBIX KJIEeTOK. PempomykTuBHas u uHTepdaszHas
rudesnb KIeToK. AToNnTo3.

43. [TpuHuMN MonajgaHusi, KOHLENIUS MHUIICHU. DBOJIOLUSA 3TUX NMOHATUH. CTOXaCTHUECKUE MOJEIH.
AHanu3 MEXaHW3MOB JIy4EBOT'O IMOPAKEHUS KIETOK.

44. Ponp monekynsapHbeix Mexanu3zMoB penaparuu JJHK u penapanuoHHbIX (EpMEHTOB B Iy4e€BOM
MOpaKEHUHM KJIETKH. Poib MOBpeXIeHHS OWOIOTMYECKMX MeMOpaH B paaUallMOHHBIX HAPYIICHUSX
KJIETKH.

45. BocCTaHOBHTENBHBIE TPOLECCH MpPH JIydEBOM TOPAXKEHUH KICTKH. Moaudukanus IJy4eBoro
MIOPAKEHUSI KIETKU.

46. Bpemennsile u  1o30Bble  dPdexTsl  pamuanuu. CpaBHUTENbHAS  PaJAMOYYBCTBHTEIBHOCTD
OMO0JIOrNYeCKUX OOBEKTOB U cucTeM. [leficTBUe ManbIX 703 U XpOHHUYECKOro obaydeHus. OTnaneHHble
MOCJIEACTBHS MAJIBIX /103 paJialliy Ha OPraHU3M.

47.DTtambl  OTBETHBIX peakuWii Ha ocTpoe obnyueHue: Qusndeckuii, Ouopuznyeckui u
obmieOnonornyeckuif. CHUHAPOMBI OCTPOrO JIy4EBOTO MOPaKEHUS: KOCTHO-MO3TOBOW, KWIIEUHBIM U
1epeOpaIbHBIN.

48. Kputnyeckne OpraHbl M CHUCTeMbl. KpHUTHUECKHE TpOILECcCh JIydeBOro mnopaxeHus. JlydeBoi
ToKcHUuecKui 3hexT. DHIOoreHHbIN (POH paarope3ncTeHTHOCTH. JIydeBble peakiu U cTpecc.

49. Anantanysi, yCTOWYMBOCTh W HAJISKHOCTh OMOJIOTHUECKHUX CHUCTEM Pa3HOTO YPOBHSI OpTraHU3AINU:
KJIETOK, OpPraHM3MOB, HONyssiuuid. PasHooOpazne OTBETHBIX peakUui WHAWBUIYYMOB B KIIETOYHBIX
aHcamOisax u nomynsauusx. Knaccuduxamus Bo3aelcTBUi.

50. e#ictBue Y ®-uznyuenus. MonexkyinspHbele Mexanu3mbl ¢poronospexaenus JIHK npu neiicteun Y O
M3JIy4EeHHS IKOJIOrM4YecKoro auana3zona. Knerounsie cucrems! penapanuu JJTHK.

51. ®otonoBpexxaeHMe U (oTOpeakTHBALMS ~ MHUKpOOpraHuzMoB.  OKHMCIMTENBHBI  cTpecc.
MonekynspHble MEXaHU3Mbl MOBPEXKIAIOIIETO JIEUCTBUA KHciIopoaa. IlyTu cBETOBOMl WM TEMHOBOM
aKTUBALUU MOJIEKYJISIPHOTO KHACIOpOoaa. MeToasl N3y4eHHsI OKMCIUTENIBHBIX JECTPYKTUBHBIX ITPOLIECCOB
B OMOJIOTUYECKUX CUCTEMAX.

52. Ilpupoansie GoTOCEHCHOMIN3ATOPEl (POTOAECTPYKTUBHBIX MPOIECCOB. MOJIEKYIIpHbIE MEXaHU3MbI
a/lanTalyy )KUBBIX OPraHU3MOB K SKCTPEMaJIbHBIM (DaKTOpaM BHEILIHEH Cpe/Ibl.

53. Onenka coctosiHus cpenbl oOuTanus. IIpenenbHoO qoMycTUMBIE KOHLEHTpAMKU U OMOTECTHPOBAHME.
[IpakTueckoe UCHoab30BaHUE OMOTECTUPOBAHMS JIsl OLIEHKU KayecTBa CPebl.

HpOBG}IeHI/Ie TEKYIIECTO KOHTPOJIA OCYIIECTBIIACTCA HA MMPAKTUUCCKUX 3aHATUAX: B BUAC OIIpOCa

TEOPETUYECKOr0 MaTepUala U yMEHUS IIPUMEHSATD €r0 K PELIECHUIO 3aa4, B BUJI€ IPOBEPKU JOMAIIHUX
3a/1aHMi, B BUJE TECTUPOBAHHUS 110 OTAEIBHBIM TEMaM; IPOMEKYTOUHBIN KOHTPOJIb OCYIIECTBISAETCS
IIPOBEICHUEM TECTOB I10 OTAEIBHBIM Pa3zeiiaM IUCHUILINHBL, TECTUPOBAHUSA 110 pa3eiiaM JUCLUIIINHBI,
W3YYEHHBIM CTYJEHTOM B IIEPHOJ MEXKAY aTTECTALUIMH.

CperncTBa KOHTPOJISL - TECThI, YCTHBIE ONPOCHI, cOOECeI0BaHMsl, KOTOPbIE O3BOJISIOT ONPEAETUTh
JOCTHKEHHE CIyIIaTeNIMU TUTAaHUPYEMBIX PE3yJIbTaTOB JUIS KaX/10i (JOPMBI aTTeCTallUU.
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[TpomexxyTouHasi aTTecTalys MPOBOJUTCS 10 UTOI'aM OCBOEHHUS KaXKJ0T0 MOAYJIS B pOpME TECTUPOBAHMUS.
CraBimuM NpoMexyTOYHYIO aTTeCTAIIMI0 CYUTACTCS CIIylIaTeNb, HAOpaBUIMM TPU TECTUPOBAHUU HE MEHEE
60 npoueHToB. Pe3yabTaThl MPOMEKYTOUHOTO KOHTPOJISI 3HAHUM:

«OTINYHOY - Ooee 85%

«xopowo» - ot 71 10 85%

«YAOBIETBOPUTENBHO» - 0T 60 — 110 70%

«HEYJIOBJIETBOPUTEIBHO» - MeHee 60%
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Ceeodenus 06 asmope (cocmasumene/papadomuure) npocpammol:
CemuOpaTtoBa BukTtopusi AjekcanipoBHa, TOIEHT Kadeapsl 001ei u
AKCTIIEPUMEHTAIBLHON (HU3UKH, K.(.-M.H.

[Iporpamma paccMoTpeHa Ha 3acemaHud Kadenpsl oOmeld W SKCIEPUMEHTATBHON
¢uzuxu UT'Y

«31» saBaps 2023 r.

[Tpotokon Ne 7, 3aB. kapeapoit i A.A. I'aBputok

Hacrosimas nporpaMmMa He MOKeT ObITh BOCIIPOM3Be/IeHA HU B Kakoil ¢gopme 0e3
NpeABAPUTEIbHOI0 MUCHMEHHOT0 pa3penieHus: Kadeapbi-pa3padoTunKa NporpamMmsl.
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JIMCT PETUCTPAIIMUU OBHOBJIEHUS (usmenenusn) NIPOI'PAMMBI JTUCHUITJIMHBI

PexBusuter JIHA,
3aperuCTPUPOBABIIIECTO
HM3MCHCHHUS

No monyns (pa3nena), myHKTa,
MOJITYHKTA

N3menennoro

Hosoro

N3wgaToro

Jara
BHECEHUA
U3MEHEHUN

Bcero
JIUCTOB B
JOKYMEHTE

IToamuce
OTBETCTBESHHOI'O
3a BHECCHUE
W3MCHEHHUS

Ne ot




