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1 Hesan u 32724 0CBOEHMSI JUCHHUILTUHBI (MOTYJIs1)

Henabio u3ydeHHs TUCIUTUIMHEI SBISIETCS (POPMHUPOBAHUE Y CTY/IEHTOB HABBIKOB OCMBICIICH-
HOTO NPUMEHEHUS OMOXUMHUYECKUX M OMO(U3MYECKUX IMPEJCTABICHUN O CBOWMCTBAX, MPHUHIIUIIAX
OpraHmu3ani U (QYHKIMOHUPOBAHUS >KUBBIX CHCTEM ISl YCBOCHUS HAYYHO-HCCIIEIOBATEIBCKUX
METOJMK W WX aJallTUPOBAHUS I0J] KOHKPETHBIC YCIOBHUS B MPOPECCHOHAIBHON JEATECILHOCTH IO
COBPEMEHHBIM MEePCTIICKTUBHBIM HAIMIPABICHUSIM OMOJIOTUYECKUX HAYK.

3ajayaMu U3y4eHUS TUCIUIUIMHBI SBIISIIOTCS:

- MOJIYYEHUE CTYJCHTAMU HABBIKOB TEOPETUYECKOTO U MPAKTUYECKOTO ONEPUPOBAHUS OC-
HOBHBIMHU (DM3UKO-XMMHUYECKUMHU 3aKOHAMH, JISKAIUMH B OCHOBE ()YHKIIMOHUPOBAHUS OUOJIOTHYE-
CKHUX CHCTEM;

- U3yYCHHUE OCHOBHBIX MPOOJIEM JKH3HEACATEILHOCTH U 3aKOHOMEPHOCTEH (hYHKIIMOHHUPO-
BaHHUS OMOJIOTHYECKUX OOBEKTOB U CHCTEM;

- TIOHUMaHHUE COBPEMEHHOI'O COCTOSIHUS U MEPCIICKTUB Pa3BUTHS XUMHUH U (PU3UKH OHOJIO-
TMYECKUX CUCTEM KJIETOYHBIX CTPYKTYp, KJIIETOK, OPraHOB U CUCTEM OPraHU3MOB;

- popMupOBaHUE MIPEACTABICHUI O METOAaX UCCAEAOBAHUS COCTOSIHHS OMOJIOTHYECKUX
00BEKTOB, IMATHOCTUKU U YIPABJICHUS UMH TIPU UCTIOIH30BAHUH SHEPTETHUECKUX, BEIIECTBEHHBIX
¥ MTHPOPMAIIMOHHBIX BO3JICHCTBUI HAa pPa3HBIX YPOBHIX OpraHU3aIUu.

2 MecTO IUCHUILIUHBI (MOYJIs1) B CTPYKTYpPe OCHOBHOI NpodeccHoHAIb-
HOM 00pa3oBaTeJIbHOM MPOTPaAMMbI

JucuunimHa OTHOCUTCS K 4YacTH OCHOBHOHM MpogecCHOHANbHONW 00pa3oBaTeIbHOM Mpo-
rpamMmbl, GOpMUPYEMON yHaCTHHKAMU 00pa30BaTEIbHBIX OTHOLIEHUH.

JucuunnuHa (Moayib) u3ydaercs B 1 cemectpe.

3 IlepeyeHb MIaHMPYeMbIX Pe3yJIbTATOB O0OYYEeHUSI MO AMCHUILIMHE (MO-
YJI10)

[lepeueHb mIaHUPYyEMBIX PE3YIbTATOB O0YUEHHUS MO AUCLUUILUINHE (MOJYJII0), COOTHECEHHBIX
C IUTAHUPYEMBIMH pe3yJbTaTaMHU OCBOCHMSI OCHOBHOMW IpodeccroHaIbHOM 00pa3oBaTeabHON Mpo-
rpamMmbl ((popMUPYEMBIMU KOMIIETEHITUSMU) U UHIUKATOPAMHU WX JOCTHIKEHUS, YCTAHOBICHHBIMH B
oOrmiell XxapakTepuCTUKE OCHOBHOM IpodeccnoHanbHON 00pa30BaTeIbHOM MPOrpaMMBl, MPUBEIEH
HUXCE.

B pesynbrare ocBOCHMS AUCITUTUTHHBI (MOIYIIs1) 00YUYarOIIMUIACs TOTKEH:

3HaTh:

1. TpaaUIIMOHHBIE U COBPEMEHHBIE METO/IbI UCCIIEIOBAaHUI B COOTBETCTBHH C HAIIPABICHHO-
cTbio (mpodusiem) mporpamMbl Maructparypbl (kox kommereniun OIIK-2, xon wHankaTopa —
OIIK-2.1);

YMerTh:

1. TBOpYECKH HCIOJB30BATH TEOPETHUECKUE U MPAKTHUECKUE 3HAHUSA T (HOPMUPOBAHUS
HOBBIX PCUICHUU TYTEM HHTETPAIMU PA3IUYHBIX METOJUYECKUX IMOAXO0J0B (KOJ KOMIIETCHIIUU
OIIK-2, kox uaaukaTopa — OITK-2.2);

Baagern:
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1. HaBBIKOM KPUTHYECKOTO aHaJM3a, CUCTEMAaTH3WPOBaHUS W 00OOIICHHS] OMOIOTHYECKOM

UHPOpPMAILIUK B HMCCIICOBATEILCKON M MpPaKTUYeCKO# nestenbHocTH (kox kommereHiuu OITK-2,
kox uuaunkaropa — OIIK-2.3);

IlonHple HauMEHOBaHUS KOMHeTeHHI/Iﬁ U MHIUKATOPOB HUX AOCTHKCHHA IIPEACTABIICHBI B

0011e#l XapaKTepUCTUKE OCHOBHOM MPOQECCHOHATBHON 00pa30BaTeIbHOM MPOTPAMMBI.

4 O0beM U coiep:KaHue TUCUUILTHHBI (MOTYJIA)

4.1 O06bemM aUCHUUIIMHBI (MOAYJIs1), 00beM KOHTAKTHON M CaAMOCTOSITE/b-

HOIl padoThl 00y4arolierocsi MpU OCBOCHUH AUCUHMILIMHBI (MOAYJsi), GopmbI
NMPOMEKYTOYHOM aTTeCTAUM MO0 JUCIUIIUHE (MOYJII0)

= » O0beM KOHTAKTHOM padoThI = =
- = o S B aKAJIeMHUYECKHX 4acax = b4
)
= | 8 SE|SF s I
5 %E 5: EN o g o o @ = g ;E
= S5 | 83|82 3 g = 2 = E S | 23|28 x
@ s B So|8E Exv| 5 ¥ & = £ % = = PRl R s
>4 = 3 = O 9 = [=Ta) Qg = g S = O & O
2 3 SEEIEF EE| T &E|l SE|E2FE 2 E s | S %8
= E‘h S 2| EE| =ER|=EER £38 E R = TE|ESF
= = |gEE|/ 55  Es|EE=| 8§ |EE5| 2 | §g|S=
S 2 s ©cSles 28| 2£Es o2 ¥ S Q = -
) = 5 0 ® 5 M & = s M = = ot > oA
o= i Og © = =TT 1 5 a S g =|25
S & < =3 = = 2 | 2 28
S © 8
Ounas dopma 00ydeHuUs
1 C) 5 180 12 48 2 0,25 | 117,75
HTroro - 5 180 12 48 2 0,25 | 117,75

VYcnoBHbIe cokpateHus: O — sk3ameH, 34 — 3auet, /I3 — nuddepeHpoBaHHbIi 3aueT (3aueT

c ouenkoif), KII — 3ammura kypcoBoro npoekra, KP — 3amura kypcoBoii paboThl.

4.2 CogeprkaHue JeKIUOHHBIX 3aHATHI

Ounas popma o0yueHus

Ne Tembl JICKIMOHHBIX 3aHATHI
n/n
1 cemecTp
1 |1. XKussle cucremsl. TepMoAHAMHKA 1 KUHETHKA OMOJIOTHYECKUX MTPOLIECCOB
1.1. ’)KuBble cuctemsl 1 X cBoiicTBa. OCHOBHBIE BUBI NOJIEH U UX BO3JEHCTBHE HA OHOIIO-
rudeckne o0beKThl. buoputMel. BHenHue puTMbl 1 0COOEHHOCTH MX BIUSHUS Ha OMOPUT-
MBbI. BUOPUTMOJIOTHS U XPOHOMEULIMHA.
2 |1.2. TepmonuHamuueckue cucteMbl. CTalMOHAPHBIE COCTOSHUS OMOJIOTUYECKUX CHCTEM.

[TepBrbiii 1 BTOpO¥ 3aKOHBI TEPMOJUHAMUKU B OMONOTHU. I3MeHEHUEe SHTPOINUU B OTKPHI-
ThIX CHCTEMax. CTaHI/IOHapHOC COCTOSIHUEC U YCJIOBUA MHUHHUMYMa CKOPOCTHU IIPUPOCTA SH-
Tporuu. OCHOBHBIE OCOOEHHOCTH KHHETUKH OMOJIOTHYECKUX MPOILECCOB U OMOXUMHYECKHIX
peaknuii. PerynupoBaHue CKOpOCTH peakiuu B opranu3mMe. OcoOCHHOCTH MEXaHHU3MOB
(dbepMeHTaTUBHBIX peakuuid. PoToxuMuyeckue mpoieccel. bruodusndeckne u GnoXxumMmuye-
CKHE€ MCEXAaHHU3MBbI q)OTOCI/IHTGSa. TepMOJII/IHaMI/I‘IeCKOG COIIPSKECHUC peaKHI/Iﬁ 1 TCIIJIOBBIC
3¢ (deKThl B OMOIOTHYECKUX chcTeMaX. MeXaHU3Mbl TEeII000pa30BaHus U PErYJISIUU TeM-

MepaTypbl B )KUBBIX OPraHU3MaXx.




TeMbl JeKIIMOHHLIX 3aHATHH

2. MonekynspHble OCHOBBI OMOXMMHYECKHX M OMO(U3NIECKHUX POLIECCOB

2.1. CrpykTypa M NpOCTPAaHCTBEHHAsi OpraHu3anus OuomnonumMepoB. IIpocTpaHcTBeHHas
KoHuryparus 6unonoanMepoB. OObeMHbIE B3aUMOACUCTBUS U MEPEXO/bI TI100YIa-KiIyOoK
B MOJMMEpax MakpoMoJeKyJ. Tumbl B3aMMOJEHCTBHsS B MakpomolieKysax. Bomoponnas
cBs13b. BHyTpeHHee BpaiieHue 1 noBopoTHas u3oMepus. CoCcTossHUue BOJIBI U THAPO(POOHbIE
B3aUMOJIEHCTBUS B OMOCTPYKTYpax. DakTOpbl cTaOUIN3ALMHA MAKPOMOJIEKYJI.

2.2. Metoapl uccieaoBaHusi OMOMOIUMEPOB. MeToabl n3ydeHus: KOHPOPMAMOHHOM TO-
IBMXKHOCTU. OnrTuyeckue CBONCTBA OMONOIIMMEpPOB. DieKTpopu3NYecKue CBOWCTBA OHO-
CTPYKTYD.

2.3. buoxumus Oenka. AMUHOKHCIOTHBIA cocTaB. IlentunHas cBs3b. buodusuka OGenka.
CTpyKTypHBIE U 3HEpreTHYecKue (HhaKkTOphl, ONPEACISIONINE THHAMHYECKYIO OIBUKHOCTD
6enkoB. OcoOeHHOCTH CTPYKTYphl Oenka. [IpocTpancTBeHHas opranuzanus Oenka. JluHa-
MUKa (a30BbIX NEpexoaoB B Oenkax. Ponb KoH(GOpMAMOHHON MOABMKHOCTH B (DYHKIHO-
HUPOBaHUU (PEPMEHTOB U TPAHCIIOPTHBIX OEIIKOB.

2.4. buoxumus HYKJIEWHOBBIX KUCIOT. buodmusmnka HyKIenHOBBIX KHCIOT. CTpyKTypa H
ocoOeHHocTH mnpocTpaHcTBeHHOM opranuzauuun HK. Kondopmanuonnsie cpoiictBa HK.
Ouneproemkue coequHenus. Pernmkanus. Tpanckpunuus. Penapanus.

2.5. HangmonexymsipHble CTPYKTYpbl. benkoBo-HyKkienHOBbIE KOMIUIEKCHI. buodusnueckue
aCMeKThl MOJIEKYJIIPHOTO Y3HAaBaHMsI M B3aUMOJEHCTBUSI. MexaHu3M (epMEHTaTUBHOTO Ka-
tanu3a. buocunres Genka. YHUBEpCaJIbHOCTh F€HETUYECKOTO KOJA. [ TMKOIUIUIBI U TJIH-
KOIIPOTEUHBI, UX COCTAaB U OMOJOTHUYECKHM CMBICIL.

3. buo¢uzuka u OMOXUMHS KIETOUYHBIX IPOLIECCOB

3.1. CrpykTypa U QyHKIHOHUPOBaHUE Omosorndeckux memOpaH. CTpoeHue U (QyHKIHH
KJIETOYHBIX CTPYKTYp. MeTozasl uccinenoBanus. KierouHsle MeMOpaHbl, UX CBOWCTBa U
¢dbyukuun. J[MHaMrYecKoe MOCTOSTHCTBO MeMOpaH. XUMUYECKUN COCTaB U CTPYKTypa OMO-
MeMmOpaH. MojenbHble MeMOpaHHbIe cUCTeMbl. MOHOCIION Ha TpaHMLE pasjiesneHus ¢as.
bucnoiinbie MmemOpanbl. U3NKO-XUMUYECKHE MEXaHU3MbI cTabmnu3anuu MeMOpad. Oco-
O6eHHOCTH (Da30BBIX MEPEX0JI0B B MEMOPAaHHBIX cUCTeMax. BpamaTtenbHas U TpaHCISALMOH-
Hasi MOJABMXHOCTh (Gocoaununos, ¢uum-¢piaon nepexonsl. [1oaBuKHOCT MeMOpaHHBIX
OEJIKOB.

3.2. buodusnka mpoueccoB TpaHCIOpPTa BEIIECTB 4epe3 MeMOpaHbl U OMO3JIEKTPOreHEs.
ITponunaemocts. IlaccHBHBIM M aKTUBHBINA TPAaHCHOPT BEILECTB 4yepe3 MeMOpaHy. TpaHc-
MOPT HEINEKTPoUTOB. [IpoHnItaemMocts MemOpan miist Bojsl. [lpoctas nuddysusa. Ceszb
MIPOHUIIAEMOCTH MeMOpaH ¢ PacTBOPUMOCTBIO MPOHUKAIOIIMX BellecTB B junuaax. Oomier-
yeHHast nud@ysus. TpancnopT yepe3 MeMOpaHbl C y4yacTHEM MepeHOCYUKOB. [InHOIMTO3.
TpaHcnopT 3JIEKTPOIUTOB. DIEKTPOXUMUYECKUN NTOTeHIMAN. FIoHHOE paBHOBECHE HA Tpa-
Hulle MeMOpaHa-pacTBop. JIBHXKyIIMe CHIIbI IEpEHOCa HOHOB ITPH MACCUBHOM TPAHCIOPTE.

3.3. Buoxumus MpoLeccoB TPAHCIIOPTa BEIIECTB Yepe3 MeMOpaHbl. AKTUBHBINA TPAHCIIOPT.
VYyactue AT®a3 B akTUBHOM TpaHCHoOpTe depe3 mMeMmOpaHbl. CUMIOPT M aHTUIIOPT Be-
mectB. MonHble kaHanbl. VOHHas CENeKTUBHOCTh MeMOpaH. MEXKJIeTOUHble KOHTAKTHI
KOMMYHHMKAIIMOHHOTO TUIa. MeMOpaHOCBs3aHHbIE AJIEKTPOHTPACIOPTHRIE 1ienu. Biaumo-
JeiCTBUE MEX1y MeMOpaHaMH U PacTBOPHUMBIMH (pepMEHTaMH.

4. buoxumuueckue U Onopu3nyYecKue sIBJICHNs Ha TKAHEBOM M OPTaHHOM YpOBHE

4.1.  XuUMHYECKHH COCTaB KIJIETKH U MEXKKJIETOUHOro BellecTBa. bydepHble CHUCTEMBI.
DIEeKTPONPOBOJHOCTh KJIETOK M TKaHEH. DJEKTPONPOBOJHOCTh KJIETOK M TKaHEH IS IO-
CTOSTHHOTO M MEPEMEHHOr0 TOKOB. OCOOEHHOCTH CTPYKTYpPHI )KUBBIX KJIETOK U TKaHEH, Jie-
JKaIIMe B OCHOBE UX AJEKTPUUYECKUX CBOMCTB. CyMMapHOE CONPOTUBIICHUE KUBBIX TKaHEH.
[TpuMeHeHHne MeTo1a IIEKTPOIPOBOTHOCTH B OMOIOTHYECKHX MCCIECTOBAHUSX.




TeMbl JeKIIMOHHLIX 3aHATHH

4.2. bBuO3ANEKTpHUECKUE TOTEHUHANbl. BO3HMKHOBEHHE OMONMOTEHIMaNoB. MeMOpaHHBIH
NOTEHIMAN. JJeKTpuueckas Mozenb MeMOpanbl. [loTeHIan nokos, ero NPOMCXOXkKACHHUE.
[Torenmman neiictus. Posnb nono Na+ u K+ B reHepauuu noreHiuana IeicTBUs B HEPB-
HBIX U MBILIEYHBIX BOJIOKHAX. KHHETHKA N3MEHEHHs TOTOKOB HOHOB NP BO30YKACHUU.
4.3. Hepublil umnynsc. HelipoH, cTpoeHre HEPBHOTO BOJIOKHA. | eHepaliusi HEpBHOT'O UM-
myJsbca. Pactipoctpanenne HepBHOro umnyJisca. IIpoBeeHre HEpBHOrO UMITyJIbCa 110 MUE-
JIMHOBBIM U HEMHEIIMHOBBIM BOJIOKHAM. PU3UKO-XUMHUYECKUE ITPOLIECCHI B HEPBHBIX BOJIOK-
Hax IpU IpOBeIACHUH UMITysbca. CHHanTH4ecKas nepeaada. XMMUYECKHE U JJIEKTPUYECKUE
cuHarncel. HepBHble OKOHYAHMS.
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4.4, DnexTpokuHeTHYEeCKHUE siBJeHUSA. [lOBEpXHOCTHBIN 3apsijg MEMOpPAHHBIX cUCTEM. SIB-
JIEHUE TOJISIpU3aluyd B MeMOpaHax. PU3NKO-XMMHUECKHE MEXAHHU3Mbl MOJSPU3ALUOHHBIX
saBIIeHUH. MeToabl anekTpodopesa 1 UX MpuMEHEHHE.

4.5. buoxumuueckue MeauaTopsl. MexkiieTouHble CUTHANIbHBIE BelecTBa. ['opmonbl. Me-
XaHU3MBI IEHCTBUS TUAPOQPHUIBHBIX U TUAPOPOOHBIX TOPMOHOB. [ MCTOrOPMOHBI: IIUTOKH-
Hel U (aktopel pocra. [Ipoonkorensl. Heiipomenuaropsr. HeiiporenTuasl. MexaHU3MbI
JEUCTBUS CUTHAJIbHBIX BEILIECTB.

4.6. CuCTEMHOCTh peryJisiiuu PU3NIecKuX U XUMMHUYECKUX TpolieccoB B kietke. [loacucre-
Ma ku3HeobOecnieuenus. [loncuctema cnenuanbHbIX QYHKIHA. BXOIbl ¥ BBIXOABI KIETKU.
Jlnana3oH M3MEHEHUs BHEUIHMX W BHYTPEHHHUX MapaMeTpoB kieTku. CtapeHue u rudenb
KJIETKHU IO/ BO3/AeHCTBUEM (DU3MUECKUX U XUMHUYECKUX (akTopoB. Anonto3. Hekpos. XKus-
HEHHBIN UK. buoxummueckue u 6MopU3NIECKUE TEOPUH CTAPEHUSI.

11

5. buoxumuueckue u 6modusnueckue sBIECHUS Ha OPraHU3MEHHOM YPOBHE

5.1. buomexaHnuka KUBBIX cUCTeM. MexaHH4ecKue CBOWCTBa TKaHel opranu3ma. L{utocke-
net. IIpomexyrounsie punamentsl. Cuctema MukpoduinameHToB. CrucreMa MHUKPOTPYyOoO-
yek. buomexaHnyeckue CBOMCTBA CKEJETHBIX MbIII. PeMoaenupoBaHuWe KOCTHOW TKAHU
Kak OCHOBa €€ IPOYHOCTH. bruoMmexaHuka CyCTaBOB cKenera. MeXaHW3Mbl HEMBIIIEYHOU
MOJIBH>KHOCTH.

5.2. buo¢uznka u OMOXMMHS MBIILIEUYHBIX COKPALICHUH.

CtpyKTypa MBIIIEYHBIX BOJIOKOH. KuHeTHYeCcKne cBoicTBa MBIl MoJeKyJsipHble MeXa-
HU3MBI TOJIBIDKHOCTH OEJKOBBIX KOMIIOHEHTOB COKPATUTEIBHOTO armapaTa MBIIIIIBL.
[Tpunnune npeoOpa3oBaHuUsl SHEPTHH B MEXAaHOXUMHUYECKUX CHCTeMaxX. TepMoaumHaMude-
CKHME DHEPreTUYECKUE U MOLIHOCTHBIE XapaKTEPUCTUKN COKPATUTENIbHBIX cucTeM. HepBHO-
MblIIIEYHad nepenayva. /[BuKeHne )KryTUKOB U PECHUYEK.
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5.3. buodusnueckue u GHOXUMUYECKHE MEXAaHU3MBI IIPOLIECCOB BCACHIBAHUS U BBIACICHMUS.
MexaHn3M BcachlBaHMsI BEUIECTB B JKEIYJJOYHO-KUIIEYHOM TpakTe. MexaHU3Mbl CEKPELHH.
MexaHn3MBbl BBIIETICHHSI BEILIECTB ITOYKaMU.

5.4. buo¢uzuka 1 OMOXUMUS KPOBOOOpAILIEHUS U ABIXAHUS.

buoxumus kposu. ['emonunamuka. [[Brmkenue kpoBu mo cocyaaMm. OOMEH KUAKOCTH Yepes
CTEHKY KpPOBEHOCHOTO Kanwuisipa. buomexanuka Baoxa u BelgoXxa. PacTsyKuMOCTb JIETKUX.
bruoxummnueckue u 6nopusznyeckre npoueccsl ra3000MeHa B opraHax M TKaHsX.

5.5. Cencopuble cuctembl. O01IMe MPEACTaBIEHUS O CTPYKTYpe U (PYHKIIMH PELENTOPHBIX
cucreM. Koguposanue nnpopmanmu B perentopax. MonekynspHas opranusanusi Gporope-
enTopHO MeMOpaHbl. MeXxaHu3M BOCHPHATHS 3BYKOBBIX KojeOanui. OOImue 3aKoHO-
MEPHOCTH MEXAHO-, TEPMO- U IIPOIIPHOPELETIIIUUA. XEMOPELETIIIHSL.

5.6. JIroMuHecIieHIINA OMOJIOTMYECKUX CUCTEM.

4.3 Conep:kaHue NPaAKTHYECKUX (CEMUHAPCKMX) 3aHATHI

Ounas ¢popma 00yueHus




11\/?1 Tembl NpaKTHYECKUX (CEMHMHAPCKUX) 3aHATHI
1 cemectp
1 |’Kusble cucteMsbl U ux cBoiicTBa. buoputmel. TepMonrHaMuka U KUHETUKA OMOJIOTHYECKUX
CUCTEM
2 |CtpykTypa, IpOCTpaHCTBEHHAs] OPTaHU3aLMs U METO/Ibl HCCIIEOBaHMs OMOMOIMMEPOB
3 |buoxumus u 6nopusuka 6e1aKa, HyKISHHOBBIX KUCIOT
4 |Hapmonekynsipuble cTpyKTyphl. Katanu3 u Ouocunres
5 |Crpykrypa v QyHKIIMOHUPOBAaHKHE OMOIOTHYECKUX MeMOpaH. brnoxumus u Ouodusznka
TPaHCIOPTa BEIIECTB Yepe3 MeMOpany
6 |DnexkTpuyeckue cBOWCTBA KIETOK U TKaHeW. buosnekTpuueckrue NoTeHIUaNb
7 |Hepsusiit umnyasc. Cunancel. Hepubie okonyanus. Ilonsipuzanus meMOpaH
8 |buoxumuyeckue MeauaTopbl. MexaHU3MBbI ICHCTBUS
9 |CucTeMHOCTD peryisiuu GU3NICCKUX U XUMHUSCKUX MPOIIECCOB B KiIeTKe. JKU3HCHHBIN
LUK
10 |bmomexanuKka KUBBIX cucTeM. bruodu3nka n OMOXMMUS MBIIIEYHBIX COKpamieHuii. buogu-
3UYeCKHe U OMOXMMHUYECKHE MEXaHU3MbI IIPOIIECCOB BCACKIBAHMS U BblAeNeHUs. buodusu-
Ka ¥ OMOXHMHUSI KPOBOOOPAIIICHHS U IbIXaHUSI.
11 |buodwusnka u 6MOXUMHUS KPOBOOOpAIIEHUS U JbIXaHUs. bBHoMeXaHuKa JKUBBIX CUCTEM.
12 |CeHncopusble cucteMbl. MexaHo-, TepMO- U Mponpuopenenimsa. Xemopeuenius. Jlrommunec-

LIEHIMS OMOJIOTUYECKAX CUCTEM.

4.4 Conep:kanue J1a00paTOPHBIX padoT
3aHATHA YKa3aHHOI'0 TuUIlla HE€ MPCAYCMOTPCHBI OCHOBHOM HpO(I)eCCHOHaHLHOﬁ 06pa30Ba—

TEJIbHON IPOrPaMMOM.

4.5 Conep:kaHue KIMHUYECKUX MPAKTHYECKHUX 3aAHATHI
3aHATUS yKa3aHHOTO THUIIA HE MPEIYyCMOTPEHbl OCHOBHOHN mNpodeccHoHalbHOW 00pa3oBa-

TEJIbHON IPOrPaAMMOM.

4.6 ConepkaHue caMOCTOSITEJIbHOM PadoThI 00yUYaromIerocst

Ounas ¢popma 00y4eHus

Ne .
u/n Buasbl u popmbl caMocTOATEIbHOM PadoThI
1 cemecTp
1 |IToaroToBKa K 3aHATHAM U oopmiieHHe pabodel TeTpaau
2 |ITonroroBka K MPakTUYECKUM (CEMHHAPCKHUM) 3aHSATHIM
3 |[lomroToBKa K MPOMEKYTOYHOM aTTECTAIMH U €€ IPOXOKICHHE

5 Cucrema ¢(opMupoBaHHMS OLEHKHM Pe3yJbTATOB O00y4YeHHMs MO JUCIH-

IJIMHe (MOAYJII0) B PAMKaxX TeKyllero KOHTPOJIsA YCIIeBAEMOCTH M MPOMEXKYyTOY-
HOM aTTecTaluy 00y4arouerocs

Ounas ¢popma 00y4eHus

MeponpusiTusi TeKylero KOHTpoJisi ycleBaeMoCTH MakcumaibHoe
W MPOMEKYTOYHOM aTTecTali 00y4alomerocs KOJIH4eCTBO 0aJU10B

1 cemecTp




MeponpusiTusi TEKyliero KOHTPoJIsl yCIeBaeMOCTH MakcumaljibHoe
H IPOMEKYTOYHOM aTTeCTAIUN 00y4alnerocs KOJINYeCTBO 0a/U10B
OuenuBaemasi yueOHasi 1eiTeJIbHOCTH
[lepBeiii |00y4aroLIErocs:
pyOexHbIi |[locemenue JIEKIIMOHHBIX 3aHATUI 5
KOHTpOJIb |BhINOJHEHNE TPAKTHYECKUX PaboT 15
T . [ToaroToBKa U y4acTHe B CEMHUHApaxX 10
SKYIIHA
yi Htoro 30
KOHTPOJIb
OuennBaeMasi yueOHasi 1esiTeJIbHOCTh
yCIIEBAEMOCTH /
. |00y4amomerocs:
Bropoii =
.. [TocenieHue JIEKIMOHHBIX 3aHATUI 5
pyOexKHBIN
BrInonHeHue npakTHYecKux padoT 15
KOHTPOJIb
[ToaroTroBka 1 yyacTHe B cCeMUHapax 10
Hroro 30
[TpomexxyTou- |IK3ameH 40 (100%)
Hasl aTTeCTaus

* B cimyyae oTkaza 00y4aromerocs OT pe3yiIbTaToOB TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

[IIkajna cOOTBEeTCTBHA OLEHOK B CTOOAJILHOM M aKaJeMHUYecKO cucTeMax olle-

HUBAHNS Pe3YJbTATOB 00YUEeHHS M0 UCHHUILUINHE (MOTYJ/II0)
CucreMa olleHUBAHHUSA
pe3yJabTaToB 00y4YeHHsI
CrobajuibHas CUCTEMA OL[CHUBAHUS 0-39 40 - 60 61 -80 81 —-100
AxaneMuyeckasi CHCTEMa OLICHUBAHMSI
(9x3ameH, nuddepeHnupoBanHblii 3auer, | Heymosne- | YaosierBo-
3aIuTa KypCcoOBOTO MPOCKTA, TBOPUTEIHHO | PHUTEIBHO
3aIuTa KypcoBou paboThl)
AxaneMudeckasi CHCTEMa OLICHUBAHHS
(3auer)

OuneHku

Xopouio OTnn4HO

He 3aureno 3auTreHo

6 Onucanue MaTepuaIbLHO-TEXHHUYECKOH 0a3bl (BKJIOYAsi 000py10BaHUE U
TeXHUYECKHE CpeacTBa 00ydeHHs1), He0OXOAUMOM JJIf OCyllecTBIeHusl 00pa3o-
BATEJIBLHOIO MPoLecca 1Mo AMCHUIInHE (MOTYJII0)

JInst mpoBeieHUs JIEKUMOHHBIX 3aHATUN 0 TUCLHUILIMHE UMEETCS ayJIUTOPHs C JEMOHCTpA-
IIMOHHBIM 000pPYA0BaHUEM (KOMIIBIOTEP, TPOCKTOP, IKPaH, T0CKa).

Jlnst mpoBeieHUs MPAKTUUECKUX 3aHSATUN MMEETC ayAUTOpHs, OCHAIIEHHAs I€MOHCTpaIU-
OHHBIM 000pYyIOBaHHEM (KOMITBIOTEP, MMPOCKTOP, IKPaH, JOCKA), a TAaK)Ke UMeroIas crekTpodoro-
MmeTp, pH-meTp-uonomep-bIIK-TepmookcumeTp, mpubop A BEPTUKATBLHOTO ANIeKTpodopesa, Ipy-
THe.

J171s ipoBeZIeHHsI CaMOCTOSATEIBbHON pa0OThI CTY/IEHTOB IMpeIHa3HaueHa CTaHAapTHAs aydu-
TOPpHUA C KOMIIBIOTEPOM, MOAKIIFOUYEHHBIM K CETU I/IHTepHeT.

7 IlepeyeHb OCHOBHOM M ONOJHHMTEILHON Y4eOHOM JUTEepPaTypbl, HEO0XO0-
JAMMOI 1JI1 OCBOEHUS TUCHMILIMHBI (MOXYJIs)

7.1 OcHoBHas1 IUTEpaTypa
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1. Bonbskenmreitn M. B. buodusuka = Biophysics : yueObnoe mocodue / M. B. Bonb-
KeHIITeWH .— 4-e wus3n., crep.. Jlamp, 2012 .— 608 c. : wmin. — Tekcr: SIEKTPOHHBIN
https://e.lanbook.com/book/3898#authors. Pesxum moctyma: 1uis aBTOPH3. MOJIb30BaTEIEH.

2. Komos, B.I1. buoxumus: yuebnuk mis By3os / B.I1.Komos, B.H.IlIBenoBa.— M.:
Hpoda, 2004. — 640c.: n.

3. JlarynoBa, H.JI. COOpHMK METOIMYECKUX YKa3aHUl K MPaKTHUYECKUM paboTaMm o

muctumivae "buoxumuueckue u 6uoduznyeckue acnekThl (YHKIIMOHUPOBAHMS >KUBBIX CHUCTEM"
[DneKTpOHHBIN pecypc] : ypoBeHBb MPOdECCHOHATHFHOTO 00pa30BaHus - MarucTparypa Mo Harpas-
nenuto noarotoBku: 06.04.01 buonorus ¢ npodunem buoskonorus / H. JI. Jlarynosa ; Tynl'V,
EHU, Kad. buonoruu .— DnektpoH. TekctoBbie naH. (2,05 Mb ) .— Tyna, 2019 .— 48 ¢. — 3arun.
C TUTYJ. 3KpaHa .— OiekTpoH. Bepcus .— Jloctynm u3 cetu Untepuer - ObC "bubmuorex" .—
Adobe Acrobat Reader —
<URL.:https://tsutula.bibliotech.ru/Reader/Book/2019060513232066460300003732>. Pexkum  f0-
CTyIa: /Ui aBTOPU3. [10JIb30BATEIEH.

4. Jlarynosa, H.JI. CO0pHUK METOIMYECKUX YKa3aHUN K CAMOCTOSATEIbHBIM Pad0TaM 110
mucuuiuinHe "bruoxumuueckue u Onopu3nUecKkrue acrekThl (YHKIIMOHHUPOBAHUS >KUBBIX CHCTEM"
[DneKTpOHHBIN pecypc] : ypoBeHb MpohecCHOHaIBLHOTO 00pa30BaHus - MarucTparypa mo Harpas-
nennto noarotoBku: 06.04.01 buonorus ¢ npodunem buoskonorust / H. JI. Jlarynosa ; Tynl'V,
EHU, Kad. buonoruu .— DnektpoH. TekctoBbie naH. (2,05 Mb ) .— Tyna, 2019 .— 53 ¢. — 3aru.
C TUTYJI. 3KpaHa .— DJneKTpoH. Bepcusd .— [octyn u3 cetu Murepner - ObC "bubnnorex" .—
Adobe Acrobat Reader —
<URL:https://tsutula.bibliotech.ru/Reader/Book/2019060513171455839600001884>. Pexum 10-
CTyIa: /Ui aBTOPU3. MOJIb30BATEICH.

7.2 JlonoJIHUTEJIbHAS JINTEPATYPa

1. TroxkaBkuHa H.A. buooprannueckas xumus : yue6Huk g By30B /H.A.TiokaBkuHa,
I0.U. baykoB .— 4-e u3n.,crep. — M. : [Ipoda, 2005 .— 542c. : u.

2. bruoxumus : yueOHuk ans By3oB / AnerinukoBa T. JI. [u ap.] .— 3-e u3z., ucrp .—
M. : I'DOTAP-ME], 2006 .— 784 c. : ui.

3. Hukonaes A.Sl. buonoruueckast xumus : yuyeOHUK g Men.By30oB / A.Sl.Hukonaes
— M. : Men. undpopm.arenrctBo, 2004 .— 566c¢. : ui.

4, AntoHoB B.®D. ®usuka m Omodusnka : Kypc JEKIMHA: yded.mocoOue i BY30B
/B.®.AnToHOB, A.B.KopxyeB .— 2-e uzn.,ucnp.u gom. — M. : TDOTAP-Menua, 2005 .— 240c.

5. CamoiinoB B.O. Menununckas 6uodusuka : yueOnuk ais By3os / B. O. Camoiinos
— 2-e u31., uctp. u gomn. — CII6. : CneuJIut, 2007 .— 560c.

6. buo¢usuka [snexTponHbIN pecypce]: xypHan / yupenutens: PAH, Uu-T Onodpuzuku
KJIETKH PAH.- Mocksa: Hayka, 2017.- Tekcer: JJIEKTPOHHBIN!

https://elibrary.ru/title_about.asp?id=7679, HOb eLibrary. Pexxum moctyna: niasi aBTOpHU3. MOJIB30-
BaTelen.

7. buoxumus [3nekTpoHHbI pecypc]: xxypHan / yupeaurtens: PAH. - Mocksa : Hayxka,
2017. - Texct: anexktpoHHbIi: https://elibrary.ru/contents.asp?id=34419991, HOb eLibrary. Pexxum
JoCTyNa: ISl aBTOPU3. MOJIb30BaTeNeH.

8. N3Bectust Poccuiickoit akanemun Hayk. Cepusi OMoOJOrHUecKasl [dJIEKTPOHHBIN pe-
cype] : xypnan / yupenutenb: PAH.- Mocksa: Poccutickas akamemus Hayk, 2018.— Tekct: aiek-
TpoHHBIN: https://elibrary.ru/contents.asp?id=34826605. Pexxum moctyma: uiss aBTOpH3. MOJIH30Ba-
TEJEH.

9. TrokaBkuHa, H. A. buooprannueckast xumus : yueOnuk g By3oB / H. A. TiokaBku-
Ha, FO. U. baykoB .— 8-e m31., ctep .— Mocksa : Jpoda, 2010 .— 544 c. : un .— (Beicmiee obOpa-
3oBaHue : CoBpeMEHHbIN yUeOHHK)

10.  AmnrtonoB B.®., ®uszuka u 6uodusuka: kparkuii Kypc [DaeKTpoHHBIN pecypc] / AH-
toHOB B. @., Kopxkyes A. B. - M. : IDOTAP-Menaua, 2011. - 288 c. - ISBN 978-5-9704-2043-0. —



https://e.lanbook.com/book/3898#authors
https://elibrary.ru/contents.asp?id=34826605
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Tekcr: snexTponnsiit: http://www.studentlibrary.ru/book/ISBN9785970420430.html. Pexwum mo-
cryna: Ijid aBTOpHU3. MOJIb30BaTEIICH.

8 Ilepeuenn pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHHKANIMOHHOM CETH
«HTEpHET», HEOOXOAUMBIX /IJISI 0CBOEHMSI TUCHUIJIMHBI (MOIYJIs1)

1. https://tsutula.bibliotech.ru/ —  HHTEpHET-pecypc  «IJICKTPOHHBIA  YWTAJIBHBIA  3aj
“BUBJIMOTEX” : yueOHuku aBTopoB Tynl'V 1o BceM AMCUUILIIUHAMY.

2. http://www.studmedlib.ru/ — naTepHET-pecypc «IbC KoHCynbTaHT CTyaeHTa: 3JIEeKTpOHHAs
O6ubIMoTeKa MEAUIIMHCKOTO BY3ay.

3. http://www.iprbookshop.ru/ — unTepHeT-pecypc «IbC IPRBooks ynuBepcanbHas 6a3oBas
KOJUICKLUS U3AaAHUIN».

4. https://e.lanbook.com/ — uarepuet-pecype «IBC "Jlanp".

5. http://elibrary.ru/ — uHTepHET-pecypc «Hayunas Dnekrponnas bubmmoteka eLibrary — 6u6-
JNOTEKA AIEKTPOHHOU MEPUOTUKIY.

6. http://cyberleninka.r/ — mHTepHET-pecypc «HOB KubepJlennHka: HaydHasi 3JIEKTPOHHAsS
OuOIMOTEKa OTKPBITOTO JOCTYTIa.

7. http://molbiol.ru/— uHTEpHET-pecypc «Zbio. Paznen : Knaccuyeckas u MosnekyisipHas Ouo-
JIOTHUS.

8. https://dic.academic.ru/ — uarepuer-pecypc «Academic.ru («Axamgemuk» win «CioBapu
U DHIMKJIONEANU Ha AKaJeMHKE)») — CEpBUC I MTOMCKA MO 0a3e cloBapei, IHIIMKIONEIHI.

9. http://www.biosis.com/ — untepuet-pecypc «BIOSIS Previews. ba3a maHHbIX 10 ucciie-
JIOBAHMSIM B 00JIACTH OMOJIOTMUYECKUX HAYK.

10. http://www.bioexplorer.net/ — untepuer-pecypc «Biology Explorer. HccnenoBanue
JKU3HU Ha 3emiie»

11. http://www.school.edu.ru/default.asp — unrepuer-pecypc «Poccuiickuii 061meoopazoBa-
TesnbHBIM nopTan. Cucrema denepanbHbIX 00pa30BaTENbHBIX MOPTaNOB /MHUH-BO 00pa3oBaHUS U
Hayku PD»y.

12. http://www.geneforums.com/ — untepuer-pecypc «Knya Ksampa. ['eHetnka u Momeky-
nsipHast onosorusi. Dopym o0111el OMOIOTHH U TEHETUKIY.

13. http://www.sbio.info/~ wunteprer-pecypc «SBIO.INFO "Bcest Ouomnorus": HaydHO-
00pa3oBaTeNbHbIN OpTAI».

9 IlepeyeHb HHPOPMANMOHHBIX TEXHOJOrMH, HEOOXOAMMBIX /IJIsl OCY-
1IeCTBJIEHUSI 00Pa30BATEJbHOI0 MpoIlecca MO JUCHHUIIMHE (MOTYJIIO)

9.1 IlepeyeHbr HEOOXOAUMOIO €KErOHO OOHOBJISIEMOIr0 JMIEH3MOHHOTO H
CBOOOIHO PACHPOCTPAHSIEMOIr0 NMPOrpaMMHOro odecrevyeHusi, B TOM YHCJIe OTe-
YeCTBEHHOTO MPON3BOACTBA

1. TexcroBsiit pegakTop Microsoft Word;

2. Ilporpamma f1j1s1 pa®OTHI ¢ AMEKTpOHHBIMU TaOiuamu Microsoft Excel;
3. [Iporpamma oarotroBku npe3eHTanuii Microsoft PowerPoint;

4. ITaket opucHbIX npunoxeHuit «MotOducy.

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPO(eCCHOHAIBHBIX 0a3 TaH-
HbIX U HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM

CoBpemenHble ipodeccroHanbHbIe 0a3bl TaHHBIX U WH(POPMAIOHHBIE CIIPaBOYHBIE CHCTe-
MBI He TpeOyroTCs


http://www.studentlibrary.ru/book/ISBN9785970420430.html
https://tsutula.bibliotech.ru/Э
http://www.studmedlib.ru/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://cyberleninka.ru/
http://molbiol.ru/
https://dic.academic.ru/
http://www.biosis.com/
http://www.bioexplorer.net/



