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1 leab 1 3a7a4n OCBOEHMSI JUCHUILIMHBI (MOTYJIs1)

Henabio n3ydeHHs TUCIUTUIMHEI SIBISICTCS (POPMHUPOBAHUE Y CTYJICHTOB HABBIKOB OCMBICIICH-
HOT'O TIPUMCHEHUSI OMOXMMHYECKUX M OMO(PU3NYECKUX MPEICTABICHHI O CBOWCTBAX, MPHHIMIIAX
opranm3aniy U (yHKIMOHUPOBAHUS JKUBBIX CHCTEM JIJIi YCBOCHHS HAYYHO-HCCIICIOBATEIIbCKIX
METOJIMK U UX aJalTHPOBAHUS MOJ KOHKPETHBIE YCIOBUS B MPO(ECCHOHATBHON NEATENbHOCTH 10
COBPEMEHHBIM ITEPCTICKTUBHBIM HAITPABJICHUSM OMOJIOTHYECCKIX HaYK.

3agayamMu U3y4CHUs TUCIUTUIMHEI SIBISTFOTCS:

- MOJIYYCHHUE CTYJICHTAMH HABBIKOB TEOPETHUYECKOTO U MPAKTHYECKOTO OMEPUPOBAHUS OC-
HOBHBIMHU (DH3MKO-XUMHUYECCKHUMH 3aKOHAMH, JISKANUMHU B OCHOBE (DYHKIIMOHUPOBAHUS OMOJIOTHYEC-
CKHX CHUCTEM,;

- U3YYCHHE OCHOBHBIX MPOOJIEM KHU3HEACITCILHOCTH U 3aKOHOMEPHOCTEH (yHKITMOHHUPO-
BaHHUS OMOJIOTUYECKUX O0BEKTOB U CHCTEM;

- IOHHMaHHE COBPEMEHHOI'O COCTOSIHUS M MEPCIEKTUB PA3BUTH XUMHHA M (U3HKH OHOJI0-
TUYECKHUX CUCTEM KIIETOUHBIX CTPYKTYP, KIETOK, OPTaHOB U CHCTEM OPTraHU3MOB;

- (hopmupoBaHUE MPEACTABICHUI O METOJaX UCCIICIOBAHUS COCTOSIHHS OMOJIOTHYCCKUX
00BEKTOB, IMATHOCTUKHU U YIIPABJICHUS UMHU TIPH UCIIOJIb30BAHUN YHEPTETHUECKUX, BEIIECTBEHHBIX
1 MTH(POPMAIMOHHBIX BO3JICHCTBUI Ha Pa3HBIX YPOBHIX OpraHH3aI[HH.

2 MecTo QMCHUNJIMHBI (MOIYJIs]) B CTPYKTYype OCHOBHOM mpodgeccuoHab-
HOIi 00pa3oBaTeJIbLHOM MPOrPaMMBbI

JlucuuruinHa OTHOCHUTCSL K 00s3aTeNbHOM 4acTH OCHOBHOM INpoeccHoHalbHOW 00pa3oBa-
TEJIbHON MPOrPaMMBL.
HucuuruinHa (MoyJib) uzydaetcs B 1 cemectpe.

3 llepeyeHnb MUIAHUPYEMBIX Pe3yJabTATOB O0Y4YEeHHUsI MO JUCHUIIHHE (MO-
AYJII0)

[lepeyens mIaHUpPyeMbIX pe3yJIbTaTOB 00YUYEHUS MO AUCIUIUIMHE (MOYJII0), COOTHECEHHBIX
C IUTAHUPYEMBIMH pe3yJbTaTaMU OCBOCHHSI OCHOBHOM MpodeccroHalbHOM 00pa3oBaTeabHON Mpo-
rpaMMebl (POpMHUPYEMBIMUA KOMITETEHITUSIMH ) U UHIUKATOPAMU X JJOCTHKEHUS, YCTAHOBIICHHBIMHU B
o0mieil xapakTepuUCTHKE OCHOBHOW MpodecCHOHaIbHOW 00pa3oBaTeNbHOM MPOrpaMMBbl, TPUBEIEH
HUXKE.

B pesynbrare ocBOCHUS AUCIUTUTMHBI (MOIYJIs1) OOYYAIOIIUIICS JOTKEH:

3HaTh:

1. TpagMLIMOHHBIE U COBPEMEHHBIE METOIbl UCCIIEOBAHUI B COOTBETCTBUU C HAIPABJIEHHO-
cTbio (TmpoduiiemM) mporpamMMbl Maructparypbl (kox kommereHimu OIIK-2, xon wHanmkatopa —
OIIK-2.1);

YMmern:

1. TBOpYECKH HUCIOJIB30BaTh TEOPETHUYCCKUE W MPAKTHUYSCKUE 3HAHUS IS (OPMHUPOBAHHUS
HOBBIX PEIICHUI MyTeM HHTErPAllMi Pa3IUYHBIX METOAMYECKUX MOAXO0M0B (KOA KOMITCTCHIHH
OIIK-2, ko naaukaTopa — OIIK-2.2);

Baagern:

1. HaBBIKOM KPUTHYECKOTO aHalK3a, CUCTEeMAaTHU3HPOBaHHUSI U 0000IIeHUsT OHOIOrHYecKoi
UHPOPMAIIUK B HMCCIICIOBATEIBCKON M MpaKTUYeCKor aestenbHocTH (koa kommerenimu OITK-2,
kon uHaukaropa — OITK-2.3);



[TosnHBIE HAMMEHOBAHUS KOMIETCHIMM M WHIWKATOPOB HX JOCTH)KECHHUS IPEACTABICHBI B
o01ielt XxapakTeprucTUKe OCHOBHOM MpodeccruoHaIbHOM 00pa30BaTeIbHON MPOTrpaMMBI.

4 O0beM H coiep:KaHue TUCIUTIIUHBI (MOIYJIs1)

4.1 O0beM AUCHMILVIMHBI (MOAYJIfA), 00bEM KOHTAKTHOH U CAMOCTOATEJIb-
HOH padoThbl 00yYalIerocss NMpH OCBOCHMH JAUCHUIUIMHBI (MoayJis1), (popMbI
NPOMEKYTOYHOM ATTECTAMHU 0 AMCHHUILIMHE (MOAYJII0)

5 v O0beM KOHTAKTHOM padoThI =

= = s B aKaJleMHYeCKHX Yyacax Z =

8| 3 2E| 28 5

= = = E| = &= g =

) 2= O Z| 9 o L% L v Y = < & =
& % = = 2 = ™~ = = o = = = = = S D M~
3 SE |85/8% £ | 82| 5| %% g g TE|5H8
@ S o =K 2| EE ?&E = o 9 E = =S5 |13Z =
=3 =T S 2| =E| SR | £ =& = o 5 IR = H e s s F

2 = B =z gS| EE|EzE| s¢€ | =EE E = ¥ 9 | & m

= = ol e ) ® S M 2 & = § 9 ; = ; = 3

m i o 5 o § é [T \g = =% = S = o =

S & Z =& = < = 2 & 88

s

=) -

Ounas hopma oOydeHHs

1 C) 5 180 12 48 2 0,25 | 117,75
HToro — 5 180 12 48 2 0,25 | 117,75

YcnoBHbIe cokpamieHus: D — 3k3aMmeH, 34 — 3auer, /I3 — quddepeHnmpoBaHHbIi 3a4eT (3a4eT
¢ ouenkoit), KII — 3amura kypcoBoro npoekra, KP — 3amura kypcoBoii paboThl.

4.2 CopepxxaHue JeKIUOHHBIX 3aHATHI

Ounas popma o0yueHust

TeMbl JIEKIIHOHHBIX 3aHATHH

1 cemecTp

1 [’Kusble cucreMbl. TepMoguHaAMKKa U KUHETHKA OMOJIOTHYECKUX MTPOLIECCOB

JKussle cucteMsl U ux cBoiicTBa. OCHOBHBIE BUIbI MIOJIEH U UX BO3/eHcTBUE Ha OMoOJIOrHye-
ckue 00BEeKTH. buopuT™Mbl. BHEmIHNEe pUTMBI U OCOOCHHOCTH MX BIUSHHUS Ha OMOPUTMBI.
buopurMonorust ¥ XxpoHOMEIUIMHA.

2 |TepmommHamuyeckue cuctembl. CTalMOHApHBIE COCTOSHUS OHONornyeckux cucreM. Ilep-
BbIf ¥ BTOPOH 3aKOHBI TEPMOJMHAMUKU B OHMOJIOTMU. MI3MEHEHne SHTPONUU B OTKPBITHIX
cucremax. CTalluoOHapHOE COCTOSIHUE U YCIOBHUSI MUMHMUMYMa CKOPOCTH IPUPOCTA SHTPOIIHH.
OcHOBHBIE 0COOEHHOCTH KMHETUKU OMOJIOTMYECKHUX IPOLIECCOB U OMOXMMHUYECKUX peak-
uil. PerynmpoBaHne ckopocTH peakuuu B opranu3me. OCOOEHHOCTH MEXaHU3MOB Qep-
MEHTAaTUBHBIX peakuuil. doToxumuyeckue npoueccol. bruopuznyeckne u OMOXUMHUYECKUE
MeXaHu3Mbl (OTOCHHTE3a. TepMOIUHAMHUYECKOE CONPSHKEHHE PEaKUUil U TersIoBble d(-
(bexThl B OMOJIOTHYECKUX cUCTeMax. MeXaHUu3Mbl TeI1000pa30BaHus U PEryIsLud TeMIle-
paTyphbl B KHUBBIX OpraHU3Max.




TeMbl JJeKIUOHHBIX 3aHATHH

MounekynsipHble OCHOBbI OMOXMMHUYECKUX U OMOPHU3NUECKUX MTPOLIECCOB

CtpyKTypa ¥ IpOCTpaHCTBEHHAs opraHu3anus ouonoaumepos. [IpoctpancTBeHHas KOHDU-
rypanusi onomonmumepoB. OObEMHBIE B3aUMOJICHCTBHS U TIEPEXO0.IbI TII00yIa-KIIyOOK B TO-
JUMeEpax MakpoMousieKys. Tumsl B3auMoaeucTBUs B MakpoMolleKyaax. BogoponHas cBs3b.
BuyTpenHee BpaiieHue u noBopotHas uzomepus. CocTosHue BOAbl U THAPO(POOHBIE B3au-
MoJielicTBUA B OUOCTPYKTYpax. DakTOpbl CTAOUIN3ALMU MAaKPOMOJIEKYJI.

Metoapl uccieaoBaHusl OMONOIMMEPOB. MeToabl U3ydeHHuss KOH(POPMAITMOHHON ITOABHIK-
HocTu. OnTHYECKUe CBOICTBa OMOMONMMEPOB. DIEKTPO(PU3NYECKUE CBONCTBA OMOCTPYK-
TYp.

buoxumus 6enka. AMUHOKUCIOTHBIN cocTaB. [lentunnas cBsa3b. buodusuka 6enka. CTpyk-
TYpHBIE U SHEpreTudeckue (pakTopbl, ONpeAesonne TMHAMUYECKYI0 TOABIKHOCTE Oell-
KoB. OcoOeHHOCTH CTPYKTYyphl Oenka. IIpocTpancTBeHHast opranuzanus oenka. J{mHamuka
¢ha3oBbIX Mepexo0B B Oenkax. Poinb KOHPOPMALMOHHOW MOABMKHOCTH B (PYHKIIMOHUPO-
BaHUM (DEPMEHTOB U TPAHCIIOPTHBIX OEJIKOB.

buoxumusi HyKJIEMHOBBIX KUCIOT. bruodusnka HykienHOBBIX KUCIOT. CTpyKTypa M Oco-
6enHoctu npoctpaHcTBeHHoM opranuzanuu HK. Kondopmaunonnsie coiictea HK. Dnep-
roemkue coenuHenus. Permmkanus. Tpanckpunuus. Penapanus.

HanmMonekyinsipable CTpyKTyphl. benkoBo-HyKIeHHOBBIE KOMILIEKCHl. brodusnyeckue ac-
MEKThl MOJIEKYJISIPHOTO y3HaBaHUS U B3auMoJielcTBUs. MexaHus3m (epMEeHTaTUBHOIO KaTa-
nu3a. buocunres Oenka. YHUBEpCalIbHOCTh T'€HETHUECKOr0 KoJa. [ JIMKOIUIUABI U TIIHKO-
IIPOTEUHBI, UX COCTAB U OMOJIOTHUYECKHI CMBICIL.

bruodusuka 1 6MOXUMUS KIETOYHBIX ITPOLIECCOB

Crpykrypa U (QyHKIHOHUpOBaHUE Ouosiornyeckux MeMOpaH. CTpoeHue U QYyHKIUH Kile-
TOYHBIX CTPYKTYp. MeTojibl uccnenoBanusa. Kierounsle MeMOpaHbl, UX CBOWCTBA U (PYHK-
nud. J[MHAMUYeCcKoe MOCTOSHCTBO MeMOpaH. XUMHUYECKHH COCTaB M CTPYKTypa OMOMeEM-
Opan. MopnenbHble MeMOpaHHBIE CHUCTEMbl. MOHOCION Ha TpaHule pas3zaeneHus ¢as.
bucnoiinbie MeMOpanbl. @U3NKO-XUMUYECKHE MEXaHU3MbI cTabunuzanuu memopan. Oco-
O6eHHOCTH (Da30BBIX MEPEX0JI0B B MEMOpaHHBIX cUCTeMax. BpamaTensHas U TpaHCISAIHMOH-
Hasi TOJBMXHOCTH (oconununos, ¢uumn-¢iaon nepexonsl. [1oaBukHOCT MeMOpPaHHBIX
0€JIKOB.

brodusuka nmporeccoB TpaHCIOPTa BELIECTB uepe3 MeMOpaHbl U OuodnekTporeHes. IIpo-
HUIIaeMOCTb. [lacCHUBHBIN M aKTHBHBIM TPAaHCIOPT BELIECTB 4yepe3 MeMOpaHy. TpaHcropT
HeasiekTponuToB. IIponunaemocts MmemMOpan aist Boasl. [Ipocras nuddysus. Cesizp npoHU-
[IaeMOCTH MeMOpPaH ¢ pacCTBOPHUMOCTHIO POHMKAIOIIUX BEIIECTB B qunuaax. OonerdenHas
mud¢y3usa. TpaHcropT yepe3 MeMOpaHbl ¢ yyacTHeM nepeHocuukoB. [TunonmrTos3. TpaHc-
MOPT IEKTPOJIUTOB. DJIEKTPOXMMHMUECKUN NOTeHIMan. MloHHOe paBHOBecHE Ha I'paHMIIE
MeMOpaHa-pacTBop. JIBIKYIIHE CUJIbl IEPEHOCAa HOHOB MPU TACCUBHOM TPAHCIIOPTE.

Bbroxumus nmpoiieccoB TpaHCIIOPTa BELIECTB Yyepe3 MeMOpaHbl. AKTUBHBIN TpaHCTIOPT. Yya-
ctue ATda3 B akTUBHOM TpaHCHoOpTe uepe3 MemMOpaHbl. CUMIOPT U aHTUIIOPT BEIIECTB.
Honnble kaHanbl. MIOHHAs CEIEKTUBHOCTh MeMOpaH. MeXKIIeTOUHbIE KOHTAKThl KOMMYHHU-
KaIMOHHOTO TUMa. MeMOpaHOCBsI3aHHBIE JJIEKTPOHTPACIOPTHHIE IienH. B3ammomeicTBue
MEXJly MeMOpaHaMu U pacCTBOPUMBIMU (hepMEHTAMH.

buoxumuueckue u Onodu3nvecKre SBICHNUS Ha TKAHEBOM U OPraHHOM YPOBHE
XUMHUYECKUH COCTaB KIETKU M MEXKKJIETOYHOro BemecTBa. bydepHbie cucTeMbl. DieKTpo-
MIPOBOTHOCTH KIIETOK U TKAHEH. DIEKTPOIPOBOJHOCTD KJIETOK U TKaHEH ISl IOCTOSTHHOTO U
MepeMEeHHOT0 TOKOB. OCOOCHHOCTH CTPYKTYPHI )KUBBIX KJIETOK M TKaHEH, JIe)Kallue B OCHO-
BE MX 3JIEKTPUYECKUX CBOMCTB. CyMMapHOE COMPOTHUBIIEHUE KUBBIX TKaHel. [Iprumenenne
METO/]1a DJIEKTPOIPOBOTHOCTH B OMOJIOTUIECKUX UCCIICIOBAHMSIX.




TeMbl JJeKIUOHHBIX 3aHATHH

buosnexkrpuueckue noreHuuansl. BosHukHOBEHHE OMONOTEHIIMANIOB. MeMOpaHHbII TOTEH-
uan. JieKkTpuuyeckas Moaenab MeMOpansbl. IloTteHunan mokos, ero mpoucxoxaeHue. Ilo-
TeHuman aecteus. Pons monoB Na+ n K+ B reHepanun noreHuuana IelCTBUS B HEPBHBIX
U MBIIIEYHBIX BOJIOKHAX. KiHeTHKa N3MEHEHUs! TOTOKOB MOHOB ITPH BO30YXK/ICHUH.
Hepsub1ii nmnynsc. HelipoH, cTpoeHne HEpBHOIO BOJIOKHA. ['eHepanus HEpBHOTO NMITYJIb-
ca. Pacripoctpanenue HepBHOroO uMIryibca. [IpoBeaeHre HEPBHOTO UMITYJIbCA [10 MUEIIMHO-
BBIM M HEMMEIIMHOBBIM BOJIOKHAM. PU3MKO-XMMHUUYECKHUE MPOLIECCHl B HEPBHBIX BOJIOKHAX
IIPYU IPOBEACHUM UMITysbca. CHHANTHYECKas nepenada. XMMUYECKUE U DJIEKTPUYECKHUE CH-
Haricbl. HepBHBIE OKOHYaHUS.

10

DneKTpoKUHEeTHYeCKue siBNeHus. [loBEpXHOCTHBIN 3apsig MEMOpaHHBIX CUCTEM. SIBleHUE
noysipu3anui B MeMmOpaHax. PU3MKO-XUMUUYECKHE MEXaHWU3MbI TOJSPU3AIMOHHBIX SIBJIE-
Huil. MeTtoab! anekTpodopesa u Ux MpUMEHEHHE.

buoxumuueckue meauatopel. MEKKIETOUHbIE CUTHAJIbBHBIE BemiecTBa. ['opmoHbl. Mexa-
HU3MBI ACUCTBUS TUAPOPUIBHBIX U TUAPOPOOHBIX TOPMOHOB. [ HCTOTOPMOHBI: IUTOKUHBI U
(daxTopsl pocta. [Ipoonkorensl. Hetipomeauatopsl. Heliponentuasl. MexaHu3Mbl JeHCTBUS
CUTHAJIbHBIX BELIECTB.

CucreMHOCTh peryisuuu (QU3NYECKUX W XUMHUYECKUX IpoleccoB B kierke. Iloncucrema
xu3HeoOecneuenus. [logcucrema crenuanbHbIX QyHKIMA. BX0ab! 1 BbIXOABI KIeTKHU. Jna-
Ma30H U3MEHEHUS BHEITHUX M BHYTPEHHUX MapaMeTpoB KieTku. CtapeHue u rudenb KieT-
KM TIOJT Bo3/IeiicTBUEeM (M3UYECKUX U XUMUYecKuX (haktopoB. Amonto3. Hekpo3. JKusnen-
HbIN UK. buoxumudeckue u Onopu3nyecKne TeOPUH CTApEHHUS.

11

buoxummueckue u 6uopuznyeckre BJICHHs Ha OPTaHU3MEHHOM YPOBHE

buomexaHuka XHBBIX cUCTeM. MeXaHMYeCKHE CBOWCTBA TKaHEW opranusma. L{utockener.
[IpomexyTtounbie ¢unamentsl. Cuctema mukpodumameHToB. CHUCTEMa MHKPOTPYOOUEK.
buomexannueckre CBOMCTBA CKENETHBIX MBI, PemoaenrpoBaHne KOCTHON TKaHU KaK OC-
HOBAa €€ IIPOYHOCTH. buomexaHnka cycTaBoB ckesera. MeXaHu3Mbl HEMBILIEYHON MOIBUXK-
HOCTH.

buodusnka 1 GMOXUMUS MBILIEYHBIX COKPAILICHUH.

CrpykTypa MBIIIEYHBIX BOJIOKOH. KuHeTnueckne cBoiicTBa MbIIIL. MOJIEKYJIIpHBIE MeXa-
HU3MBI TIOJIBIDKHOCTH OEIKOBBIX KOMIIOHEHTOB COKPATUTEIHHOIO armapaTa MBIIIIIBL.
[TpuHtuBl MpeoOpa3oBaHUs SHEPTHH B MEXAaHOXMMHUUYECKHX CHUCTeMax. TepMoIuHaMHuue-
CKHME DHEPreTUYECKUE U MOLIHOCTHBIE XapaKTEPUCTUKU COKPATUTENIbHBIX cucTeM. HepBHO-
MbIIIIEYHAs nepeaayda. J{BUKeHne )KTyTUKOB U PECHUYEK.

12

bruodusnueckne 1 OMOXUMHUYECKUE MEXaHU3MBI IIPOIIECCOB BCACHIBAHUS U BhIJEIEeHU. Me-
XaHU3M BCACBIBAaHUS BEILECTB B KEIYAOYHO-KUIIEYHOM TpakTe. MeXaHM3Mbl CEKPELHH.
MexaHnu3MBbl BBIIETIEHHSI BEILIECTB IOUKAMH.

buo¢usuka u 6uoxumMust KpoBOOOpAIIEHUS U IbIXaHHUS.

buoxumus kpoBu. 'emonunamuka. [IBrkenue KpoBu mo cocygam. OOMEH KUAKOCTH Yepes3
CTEHKY KpOBEHOCHOTO Kamwuisipa. buomexanuka Bioxa U BblIoXa. PacTsKMUMOCTD JIETKHX.
bruoxumunueckue u 6nopu3zndeckre NpoIeccsl ra3000MeHa B OpraHax U TKaHsX.
Cencopuble cucteMbl. OOIIME NMPEACTaBIECHUS O CTPYKTYpe U (PYHKIMU PELENTOPHBIX CH-
creM. KogupoBanue mHdpopmanuu B peuenrtopax. MosekysspHas opraHuzanus ¢orope-
LenTopHOM MeMOpaHbl. MexaHu3M BOCHPUSTHS 3BYKOBBIX KosiebaHui. O01ue 3axkoHoMep-
HOCTH MEXaHO-, TEPMO- 1 MPONPUOPELENINHN. XEMOPELEIHS.

JIromuHecIeHIIUS OMOJIOTHYECKUX CUCTEM.

4.3 Conepxanue NpakKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

Ounas popma o0yueHust




ri\/ri Tembl NIpakTHYECKUX (CEMHMHAPCKHUX) 3aHATHI
1 cemecTp
1 |’KuBble cucTteMbl 1 UX cBoWcTBa. buoputmel. TepMoarHaMUKa U KUHETHKA OMOJIOTHYECKUX
CHCTEM
2 |CtpyKTypa, IPOCTPAHCTBEHHAs! OPraHU3aLMsl U METO/Ibl UCCIIEJOBAHUS OUOMOJIMMEPOB
3 |buoxumus u 6modusnka 6esKa, HyKICHHOBBIX KUCIOT
4  |Hagmonekynsipubie cTpykTypbl. Katanus u Ouocunres
5 |CrpykTypa 1 QyHKIIMOHHMpPOBAHHE OMOJIOTHYECKUX MeMOpaH. bruoxumus u 6nodusnka
TPAaHCIOPTa BEIIECTB UYepe3 MeMOpaHy
6 |DnexkTpuyeckue CBOWCTBA KJIETOK M TKaHeW. buosnekTpuueckue moTeHIuaibl
7 |Hepsubiit umnynbc. Cunancel. HepBuble okonuanusi. [loasipusanust memOpan
8 |buoxumuueckue MenuaTopbl. MexaHU3Mbl AEHCTBUS
9  |CHCTeMHOCTP perysiun GU3NIeCKHX U XUMHYECKHIX POIIECCOB B KieTKe. JKM3HEHHBIH
LUK
10 |buomexanuka x)uBbIX cucTeM. buodusnka 1 OMOXUMUS MBIIICUYHBIX COKpalleHuid. buodu-
3UYeCcKHe U OMOXUMHUYECKUE MEXaHU3MBbI IIPOLIECCOB BCACHIBAaHUS U BbIAeNeHUs. bruodusu-
Ka U OMOXHUMHSI KPOBOOOPAIIIEHUS U IbIXaHUSI.
11 |buodusuka u OMOXUMHS KPOBOOOPAIICHHUS U JIbIXaHHs. bHOMeXaHHKa )KUBBIX CHCTEM.
12 |CeHncopusble cucteMbl. MexaHo-, TEpMO- U Ipornpropenentus. Xemopeuenius. Jlromunec-

LIEHIM OMOJIOTHYECKUX CUCTEM.

4.4 Conepxxanue J1alopaToOpHbIX padoT
3aHATUS YKAa3aHHOTO THUIIA HE MPEIYCMOTPEHbI OCHOBHOM MpodecCHOHAIBbHOW 00pa3zoBa-

TEJIBbHON MPOrpPaMMOM.

4.5 ConepkaHue KIMHUYECKUX NMPAKTHYECKUX 3aHATHIA
3aHATUS YKAa3aHHOTO THIIA HE MPEAYCMOTPEHBI OCHOBHOM MpoQecCHOHAIBHOW 00pa3oBa-

TEJIbHOU MpOrpaMMON.

4.6 Coaep:xaHue caMOCTOATeIbHOMH padoThl 00y4yaroLerocs

Ounas ¢popma o0yueHust

Ne .
u/n Buabl u popmbl camocTosITE/ILHOM PadoThI
1 cemecTp
1 |IToaroToBka K 3aHATHAM U oopmiieHHe pabodeil TeTpaau
2 |IToaroToBKa K MPaKTHYECKUM (CEMHUHAPCKUM) 3aHATHSIM
3 |IToaroToBka K MpOMEKYTOYHOM aTTECTAIMH U €€ MPOXOXKICHUE

5 Cucrema ¢(opMupOBaHHMS OLEHKH pPe3yJbTATOB O0y4YeHHMsl MO JUCIH-

IUIMHEe (MOAYJII0) B PaMKaxX TeKyIlero KOHTPOJsl YCIeBAeMOCTH U MPOMeEKYTO4-
HOM aTTecTalnH 00y4aouerocs

Ounas ¢popma o0yueHust

MeponpusiTHSl TEKYLIEr0 KOHTPOJISl YCIIEBAeMOCTH MakcumasibHoe
U MIPOMEKYTOYHOM aTTeCTAIMN 00Y4YAKIIerocs KOJIN4eCTBO 0aJ1JIOB

1 cemecTp




MeponpusiTusi TeKylero KOHTpoJisi yCneBaeMoCTH MaxkcumaJjibHoe
U NIPOMEKYTOYHOM aTTeCTAIUN 00y4alIIerocs KOJIN4eCTBO 0a/U10B
OuenuBaeMasi yueOHasi 1esiTeIbHOCTb
[lepBbiii |00y4YarOMIErocs:
pyOexHbIi |[locemenne JICKIMOHHBIX 3aHATHI 5
KOHTpOJIb |BhIMONIHEHNE NPAaKTHYECKUX padoT 15
T . [ToaroroBka M yyacTHe B CEeMHHapax 10
[S:4%1105171
Yy Hroro 30
KOHTPOJIb
OuenuBaeMasi yyeOHasi 1eiTeJIbHOCTh
yCIeBAaEMOCTHU i
. |oOydaronierocs:
Bropoii "
.. [[locenienue JIEKIIMOHHBIX 3aHSATHI 5
pyOEKHBIT
BoinosiHeHNE pakTUYECKUX padboT 15
KOHTPOJIb
[ToAroToBKa M yyacTHe B CEMHHApax 10
Htoro 30
[MpomexyTou- |DK3amMeH 40 (100%)
Has aTTecTalus

* B cmyyae oTKa3a 00y4aromierocs OT pe3yabTaToB TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH

IlIxaJjia COOTBEeTCTBHSA OlLIEHOK B CTO0AIVILHOM M aKaJleMHUYeCKOl cucTeMax olle-

HUBaHUS Pe3yJIbTATOB 00yUYeHMsI M0 JUCHUILTIMHE (MOAYJIIO)
CucremMa OleHUBAHUA
pe3yabTaToB 00y4YeHHsl
CrobayibHas cUCTEMa OLICHUBAHUS 0-39 40 - 60 61 —-80 81-100
AkaneMHUYeCcKasi CHCTeMa OIICHUBAHHUS
(ax3ameH, nuddepeHupoBanHbIii 3aueT, | Heynomne- | YaoBneTso-
3alIMTa KypCOBOTO MPOEKTA, TBOPUTEIHHO | PHUTEIHHO
3alMTa KypcoBoil paboThl)
AkaneMHUYeCcKasi CHCTEMa OIICHUBAHHUS
(3auer)

Onenkn

Xopowmo | OTinu4HO

He 3auteno 3a4TeHo

6 Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl (BKJIIOYAsi 000pyI10BaHUE H
TEeXHUYECKHE CpPeAcTBA 00y4YeHHUs), HEOOXOMUMOM IJIsl OCYlIeCTBJIEeHUsI 00pa3o-
BaTEeJbHOIO0 MpoLecca Mo JUCHUILIUHE (MOAYJII0)

Jlng ocyuiecTBiieHus: 00pa30BaTENIbHOTO MpoIiecca M0 TUCHUIUINHE (MOIYJII0) TpeOyeTcs:

- JIns mpoBeieHUs JIEKIMOHHBIX 3aHATHI MO AUCLUIUIMHE TpeOyeTcs ayuTopus, 060pyao-
BaHHasl JTOCKOW NIl HaIlMCaHUsS MEJOM, a TaKKe JIEMOHCTPALMOHHBIM 000pyAOBaHUEM (KOMIIBIO-
TEep, MPOEKTOP, IKPaH, JOCKA).

- JIns mpoBeieHus MPaKTUUYECKUX 3aHATUI TpeOyeTcs ay IMTOpHsi, OCHAILEHHAs! IEMOHCTpa-
IIUOHHBIM 000py/I0BaHHEM (KOMIIBIOTEP, POEKTOP, SKPaH, 10CKa), a TAKKE UMEOIas CeKTpodo-
tomeTp, pH-meTp-nonomep-bIIK-TepmookcumeTp, mpubop JUIst BEpTUKAIBLHOTO 3IEKTpodopesa.

7 IlepeyeHb OCHOBHOM M JIONOJIHUTEILHON yueOHOIl JuTeparypbl, He00X0-
AMMOM 1JI OCBOCHUS TUCUMILIMHBI (MOIYJIs)

7.1 OcHOBHas JUTEepaTypa

1. Bonbkenmreiin M. B. buodusuka = Biophysics : yueOnoe nocodue / M. B. Boib-
KeHITeWH .— 4-¢ wus3n., crep.. Jlams, 2012 .— 608 c. : wmn. — Tekcr: SIEKTPOHHBINA
https://e.lanbook.com/book/3898#authors. Pexxum noctyna: 1jist aBTOpPH3. MOJIB30BATEIICH.
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2. Komos, B.I1. buoxumus: yue6nuk mis By3os / B.I1.Komos, B.H.IlIsegoBa.— M.:
Hpoda, 2004. — 640c.: w.
3. JlarynoBa, H.JI. COOpHHK METOOMYECKUX YKa3aHUHM K MPaKTHUYECKUM padboTaMm Io

nucturinHe "bruoxumudeckue u Onodusnyeckre acrneKThl (PYHKIIMOHUPOBAHMS >KUBBIX CHCTEM"
[D7eKTpOHHBIN pecypc] : ypOBEHb NPOQPEeCcCHOHATBLHOIO 00pa3oBaHMs - MarucTparypa Mo Harpas-
nenuto noarotoBku: 06.04.01 buonorus ¢ npodunem buoskonorus / H. JI. Jlarynosa ; Tynl'V,
EHMU, Ka¢. buonoruu .— DnektpoH. TekcroBbie naH. (2,05 Mb ) .— Tyna, 2019 .— 48 c¢. — Pexxum
JocTyna : BHeKTpOHHo-6I/I6HI/IOTeqHa}1 cucteMa BookOnLime, st aBTOpHW3. IoOib30BaTeiaeh. —

Teker JJIEKTPOHHBIN. URL:
https://tsutula. bookonllme ru/Reader/Book/2019060513232066460300003732
4. JlarynoBa, H.JI. COopHUK METOAMYECKUX yYKa3aHUN K CAMOCTOSATEIIbHBIM padoTaM 1o

muciumnHe "buoxumuueckue u 6uoduznyueckue acnekThl (YHKIMOHUPOBAHUS >KUBBIX CUCTEM"
[DneKTpOHHBIN pecypc] : ypoBeHb MPOGECCHOHATHFHOTO0 00pa30BaHUs - MarucTpaTypa Mo Harpas-
nenuto noarotoBku: 06.04.01 buonorus ¢ npodunem buoskonorus / H. JI. Jlarynosa ; Tynl'Y,
EHU, Kad. buonoruu .— DnexTpoH. TekcToBbie naH. (2,05 Mb ) .— Tyna, 2019 .— 53 c. — Pexxum
JocTyna : BHeKTpOHHo-6I/I6HI/IOTeqHaH cucteMa BookOnLime, misi aBTOpHW3. TONb30BaTeIeH. —
Teker 3JIEKTPOHHBIN. URL:
https://tsutula. bookonllme ru/Reader/Book/2019060513171455839600001884

7.2 lonoJiHUTEILHAS JIUTEPATYpPa

1. TroxaBkuna H.A. buoopranndeckas xumus : yueOHUK Uit By30B /H.A.TiokaBkuHa,
10.1. baykoB .— 4-¢ uza.,crep. — M. : [Ipoda, 2005 .— 542c. : un

2. buoxumus : yueOHuk ais By30oB / AnerinukoBa T. JI. [u ap.] .— 3-e usa., ucnp .—
M. : I'DOTAP-ME/], 2006 .— 784 c. : un

3. HuxonaeB A.fl. buonorndeckass xumust : yueOHUK a1 Mea.By30B / A.S.Huxomnaes
— M. : Men. uadopm.arentcTBo, 2004 .— 566¢. : mi

4. AntoHOB B.®. ®usuka u Omodusuka : Kypc JEKUMH: yued.mocodue s BY30B
/B.®.AnTtonoB, A.B.KopxyeB .— 2-¢ u3a.,ucnp.u gorn. — M. : IDOTAP-Menua, 2005 .— 240c.

S. CamoitioB B.O. Memunuackas 6uodusuka : yueOHuk 11 By30B / B. O. Camoitios
— 2-e u31., ucnp. u gomn. — CII6. : CnerJlut, 2007 .— 560c.

6. buodusuka [mekrponHsii pecypc]: xypHan / yupenutens: PAH, UH-T 6uodusuku
KJIETKU PAH.- Mockaa: Hayxka, 2017.- Tekcr: AJIEKTPOHHBIMN:

https://elibrary.ru/title_about.asp?id=7679, HOb eLibrary. Pexxum noctyma: anis aBTopu3. MOJIb30-
BaTelen.

7. Buoxumus [3nekTpoHHBIH pecypc]: xkypHan / yupenutens: PAH. - Mocksa : Hayka,
2017. - Tekct: anmekTpoHHBIN: https://elibrary.ru/contents.asp?id=34419991, HOb eLibrary. Pexxum
JIOCTYTIA: JIISl aBTOPU3. TIOIH30BATENECH.

8. N3Bectus Poccuiickoit akagemun Hayk. Cepust Ononorudeckas [dJIEKTPOHHBIN pe-
cypc] : xypuan / yapeaurens: PAH.- Mocksa: Poccuiickas akagemust Hayk, 2018.— TekcT: anek-
TpoHHbIi: https://elibrary.ru/contents.asp?id=34826605. Pesxum gocTyma: Ui aBTOPHU3. MOJIb30Ba-
TeJen.

0. TroxaBkuHa, H. A. Buooprannueckas xumus : yueOHuk /uig By3oB / H. A. TrokaBku-
Ha, FO. U. baykoB .— 8-e u3n., ctep .— Mocksa : [Ipoda, 2010 .— 544 c. : un .— (Bsiciiee o6pa-
3oBaHue : COBpeMEHHbIN Y4EOHHUK)

10. BacumbeeB, A. A. Menununckas u Ouonornyeckas (usuka. TecToBble 3agaHus :
yueOHoe mocobue mist By30B / A. A. BacunbeB. — 2-¢ u3a., ucnp. u aon. — Mocksa : M3narens-
ctBO FOpaiit, 2023. — 189 c. — (Bricmee oopazosanne). — ISBN 978-5-534-05703-4. — Tekcr :
AJICKTPOHHBIN /l O6pazoBaTenpHas maTdopma FOpaiirt [caiit]. — URL:
https://urait.ru/bcode/514209
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8 Ilepedyenb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHHKALIMOHHOW CeTH
«/HTEepHET», HEOOXOAMMBIX /1JI51 OCBOEHUS TN CIUILIMHBI (MOILYJIA)

1. https://tsutula.bookonlime.ru/ — 9BC Book on lime: yueOnuku aBropoB Tyal'V mo Bcem
JTUCLUTUIMHAM.

2. http://Iwww.studmedlib.ru/ — waTepHET-pecypc «IBC KoHCYIbTaHT CTyIeHTa: 3JIEKTPOHHAS
6ubIMoTEKa MEAULIMHCKOTO BYy3ay.

3. http://www.iprbookshop.ru/ — L{udposoii oOpazoBarenbhsbiii pecypc IPR SMART

4. https://e.lanbook.com/ — untepuer-pecypc «3bC "Jlanp".

5. http://elibrary.ru/ — uaTepHEeT-pecypc «Hayunas Onexkrponnast bubnuoreka eLibrary — Ou6-
JHOTEKa 3JEKTPOHHOU NEPUOTUKI.

6. http://cyberleninka.ru/ — wHTepHET-pecypc «HOB KubepJlennHka: HaydHasl 3JEKTPOHHAs
O61OIMOTEKA OTKPBITOTO JOCTYIIAY.

7. http://molbiol ru/— naTEepHET-pecypc «Zbio. Pa3nen : Kiaccuueckas u momnekynspHas 01o-
JIOTHS».

8. https://dic.academic.ru/ — unrepueT-pecype «Academic.ru («Axkagemuk» win «CioBapu u
SHIMKIIONETUH HAa AKaJIeMHUKe») — CEepBHC IS TIOMCKA 10 0ase ciioBapei, SHIMKIONE U,

9. http://www.biosis.com/ — untepuet-pecypc «BIOSIS Previews. baza maHHbIX 1o ucciie-
JIOBaHUSIM B 00J1aCTH OMOJIOTUYECKUX HAYK).

10. http://www.bioexplorer.net/ — untepHer-pecypc «Biology Explorer. HccnemnoBanue
KHU3HHU Ha 3eMiie»

9 IlepeyeHb HMH(OPMANHOHHBIX TEXHOJIOTHIl, HEOOXOAMMBIX I OCY-
IIeCTBJICHUs 00Pa30BaTEJLHOIO NPOLEcca 10 JUCHHILIMHE (MOY1I0)

9.1 IlepeyeHb HEOOXOAMMOIO €KErOHO OOHOBJISIEMOIrO JIMIIEH3MOHHOTO U
CBO0OJHO PacCHPOCTPAHAEMOr0 NMPOrPaAMMHOI0 OOecredyeHusi, B TOM 4YHCJIe OTe-
YeCTBEHHOI0 MPOU3BOJCTBA

1. TexcroBsiii penakrop Microsoft Word;

2. [Tporpamma as1st paboTHI C 31eKTpOHHBIMU Tabnuuamu Microsoft Excel;
3. IIporpamma nonaroroBku npeseHtanuit Microsoft PowerPoint;

4. ITaket opucHbIX npuinoxeHnit « Mot Oducy.

9.2 IlepeyeHb HEOOXOAMMBIX COBPEMEHHBIX NPOGeCcCHOHANBHBIX 0a3 J1aH-
HbIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

CoBpemenHbIe MpodeccHoHaNbHbIe 0a3bl JAHHBIX U HH()OPMAIIMOHHBIE CIIPABOYHbBIE CUCTE-
MBI He TpeOyroTcs



