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Hactosmas pabouas nporpamma aucuuminasl b.1.0.24 Menununckas Ouodusuka (naisee —
pabouasi mporpamMma JUCLUIUIMHBI) SBJSIETCS YacThiO MPOTrpaMMbl CIELUAIUTETa MO CHEIHaTbHOCTH
30.05.02 Menununckas 6uodusuka.

Hanpasnennocts (npoduis): Meaununckas 6uopusuka.

®opma o0yuyeHus: OyHasl.

CocraBurenu:
Ne, damunusn, Ums, Yuénas cTeneHb, JI0/ZKHOCTH MecTto padoTbI
n/n OtuecTBO 3BaHHe
1 Batumies Oser 1.¢.-M.H., TOIEHT 3aBeqyIOIINI ®I'AOY BO PHUMY um. H.U. [Muporosa
BsiuecnaBoBuu kadenpoit Munznpasa Poccun (ITuporosckuit
YHuUBepcUTET)
2 AHOCOB Asekcanzp K.0.H., JIOIEHT JOLIEHT ®I'AOY BO PHUMY um. H.U. [Tuporosa
Koncrantunosuu Munznpasa Poccun (ITuporosckuii
YHuBepcurer)
3 Pomrynkun Amutpuit 1.0.H., mpodeccop npodeccop OI'AOY BO PHUMY um. H.U. ITuporosa
VBanoBuu Munsnpasa Poccuu (ITuporosckuit
YHuBepcuTer)

Pabouas nporpamma JUCHUILNIMHBI pCKOMEHIOBAHA K YTBCPIKICHUIO PCIICH3CHTAMMU:

Ne damuaus, Ums, YuéHas cTeneHb, JI0JZKHOCTH MecTto padoThi
n/n OTtyecTBO 3BaHHe
1 Ksrosa Asnna AnarosibeBHa II.M.H., ipodeccop npodeccop ®I'AOY BO PHUMY um. H.U. ITuporosa
Munznpasa Poccun (ITuporosckuit
YHuBepcuTer)

Pabouas nporpamma IMCHUIUIMHBI pACCMOTPEHA U 0100peHa Ha 3acelaHuu Kadeapbl

3as. kadenpoi
«Kadenpa obmieit u meaunuHCcKoH 6nodusnkun MbDy batumnies Oner BsauecnaBoBuu
MIPOTOKOJ OT «___ » Ne JlokTop Pu3uKo-MaTeMaTHIeCcKuX
HayK, JlomeHT

Pabouas nmporpamma IUCHUIUIMHBI pACCMOTpPEHA U 0100peHa YYEHbIM COBETOM

Jdupexrop Uucruryra

[Ipoxopuyk Erop bopucosuu
20 No JIokTOp OMOJIOTUYECKUX HAYK,
- HUJ1eH-KOpPECTIOHIEHT
Poccuiickoii akagemMuu HayK

« »
IMPOTOKOJ OT « »




HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. OOGpa3oBarenbHblii cTanAapT Boiciiero oopazoBanus PI'AOY BO PHUMY um. H.M. [Tuporosa
MunuctepctBa 3apaBooxpaHeHuss Poccuiickoit ®enepanmuu M0 ypOBHIO 00pa3oBaHUS
cnenuanuter mo cnenuanbHocTH 30.05.02 Meaununckas Ouodu3uka, YTBEPKICHHBIN
npuka3oMm oT «29» mas 2020r. Ne 365 pyxk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Lens: oBnageHne 3HaHUAMH B 001acTU OUOGU3NUECKUX OCHOB (DYHKIIMOHUPOBAHUS KIIETOK,
OpraHOB M TKaHEd OpraHu3Ma 4YejloBeKa B HOPME M O CABUrax B 3THUX I[OKa3aTelsix MOpHu
MATOJIOTHYECKUX cocTOosiHUsX. OOydarommuecss AOKHBI TAaKXKe OBJIAJNETh MPUHIMUIIAMH METOJIOB
MUATHOCTUKU TMAaTOJOTHYECKHX COCTOSIHUM, OCHOBAHHBIX Ha MCCIEAOBaHUU Ouoduanyeckux
XapaKTEPUCTHK KJIETOK, OPraHOB U TKaHEW OpraHu3Ma 4esloBeKa.

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® OOydeHHE CTYJCHTOB BaXHEWIIMM MeTOJaM OWO(HU3MYECKOTO HCCIECIOBaHMS; I103-
BOJIIIOIIUM TIPOBOJUTH PAHHIOK JUAarHOCTHKY IaTOJIOTMYECKUX COCTOSHHU Ha
MOJIEKYJISIPHO-KJIETOYHOM YPOBHE.

® OOyueHue CTy/ICHTOB HaBBIKaM 00pPaOOTKH Pe3yIbTaTOB OMO(DU3NIECKIX H3MEPEHHH.

® OOyueHue CTYIEHTOB HaBbIKaM pabOTHl HAa COBPEMEHHOM WCCIIEJIOBATEIBCKOM U
JTUArHOCTHYECKOM OMOpU3NIECKOM 000PYIOBAHHH.

® [IpuobOpereHue cTyneHTaMu 3HaHMK 1Mo oOmeld Omodusmke, BKIOYAs T€ NPHUHIIMIIBL,
KOTOpBIE JIeKaT B OCHOBE (YHKIMOHHMPOBAaHUS KIETOK, OPraHOB M TKaHEH OpraHmiMa
YeJI0BeKa.

1.2. MecTO TUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrPaMMbl

Hucturuinna «MenunuHckas 6uodusmuka» uzydaercs B 7, 8, 9, 10 cemectpe(ax) U OTHOCHTCS K
o0s3aTenbHOM yacTu biioka b.1 «/luciurinHe. SIBisieTcs 00sA3aTeIbHON JUCIUILUIHHOM.

OO61as TpyA0eMKOCTh IUCHUIUIMHEI cocTaBisieT 16.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMkKax oOpa3oBaTelbHOU
IPOTPaMMBbl  JTOJDKHBI OCBOUTH CIIEIYIOIIME JUCHUILIMHBI M MpakTUKU: HHOCTpaHHBIN S3BIK;
Mexanuka, anekrpudectBo; OOmas Ouodusmka, Dusmueckas xumus, OpraHuyeckas XUMHS;
Brenenue B criennanbHOCTh; Briciias Mmaremarnka; Ontuka, atoMHas ¢usnka; Ousunomnorus; Teopus
BEPOATHOCTH M MaTeMaTHYECKasi CTAaTUCTHKA.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

7 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0

NPUMEHATDb q)sz[aMeHTam)m,le U NPUKJIAAHbIC MEIUIIUHCKHE, €CTECTBCHHO-HAYYHbIC

SHAHUA IJI IOCTAHOBKHU U PCIICHUA CTAHAAPTHBLIX 1 HHHOBAIIMOHHBIX 3a/1a4 I[pO(l)eCCHOHa.]'IbHOﬁ AeATCJIbHOCTH

OIIK-1.UJ1 IIpumenser
($byHIaMeHTaNbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS JUIS
petreHus mpogeCcCHOHATBHBIX 3a/1a4.

3HaTh: OCHOBHBIC 3aKOHBI U MPEICTABICHUS B O0JIACTH €CTECTBEHHBIX M MPUKIATHBIX
JUCHUTUTAH METUKO-OUOIOTHYECKOTO TIPOQHIISL.

‘YMeTh: OIICHUBaTh, aHAIN3UPOBATH, 0000IIATH U IPUMEHSITH TPO(HECCHOHANBHYIO
UH(POPMALINIO Ha TEOPETHKO-METOJ0JIOTHYECKOM YPOBHE.

Baaaerbs npakTH4YeCKHM ONBITOM (TPYAOBBLIMM A€l CTBUSIMHU): OCHOBHBIMH METOJJaMH
UCCIIeIOBaHUS B 00JIACTH HAYK MEAUKO-OHOIOrHYECKOTr0 IPOQUIIS.

IIK-3 Cnoco0eH MpoBOAMTH HAYYHbIE UCCIEJOBAHHUSA B 00J1aCTH MeIULIMHBI U OUO0JIOTHHI

MK-3.1/]1 Cobupaer u
00pabaTeIBaeT HAY4YHYIO U HAyYHO-
TEeXHUYECKyI0 HH()OpPMAIHIO, B
pesyJibTare 4ero GopMysIHpyer
IIpOBEpsICMbIE THIIOTE3HI B 00IaCTH
ME/IMIMHbI 1 OMOJIOTHH

3HaTh: OCHOBHBIE (DyHAAMEHTAIBHbIEC H YACTHBIE 3aKOHOMEPHOCTH MEANKO-OHOIOTHIECKOTO
npoduUIIsL, METOABI INIAHNPOBAHUS, ()OPMYJIUPOBAHHUS U PELICHHS HAyIHO-
HCCIIEI0BAaTENbCKHUX 33124 B 00/1aCTH OMOJIOTUH U MEJUILIUHBL

YMeThb: akKTUBHO IIPHMEHSTH OCHOBHEIE (DyHIaMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEIUKO-OMOTOTHUECKOTO TPO(UIIS 11s GOPMyTHPOBAHUS, TIIAHUPOBAHUS U PEIICHUS
HCCIIeI0BaTEIbCKUX HAyYHBIX 3aJa4M B 00JIaCTH OMOJIOTUH ¥ MEULIMHBL.

BaageTh npakTH4YeCKHM ONBITOM (TPYAOBBIMH JIeHCTBUSIMH): (GOpMYITHPOBAHHUS,
IUTAaHUPOBAHMS M PEIICHUS HCCIIEIOBATENECKUX HayYHbIX 33a1a4 B 001aCTH OMOJIOTUH 1
MEHUIIHBL

[IK-3.1/12 IIpoBoaUT nuccnenoBaHus,
HAOJFOICHHS, SKCIICPUMEHTBHI,
HU3MEPEHHs IS TIPOBEPKH TUIIOTE3 B
00J1acTH MEIUIUHEI 1 OHOJIOTHH

3HaTh: OCHOBHBIC €CTCCTBCHHOHAYYHBIC 3aKOHBI, MCITOJIL3YEMBIC IIPU pC€aJiu3alilui MPOCKTa U
BO3MOXHBIC METOABI PEIICHUS ITOCTABJICHHBIX 3a1a4.

YmMmerh: KBaJ'[I/I(bI/IIII/IpOBaHHO OCYHICCTBJIATH NPAKTUICCKYIO SKCIICPUMEHTAJIbHYIO
JCATCIIbHOCTD.

Biagers npakTHYecKIM ONBITOM (TPYIOBBIMH JIefiCTBHSIMH): B 00JIaCTH OLICHKN
KauecTBa HKCIIEPHMEHTAIIBHON paboThI, BEISIBICHHUS apTe(haKTOB U UX YCTPAHEHHSI.

[IK-3.1/13 ®opmynupyeT BHIBOABI IO
WTOraM HMCCJIeIOBaHHUM, HAOIOIeHHUH,
9KCIIEPUMEHTOB, U3MEPEHUN B
00J1aCTH MEAMIIUHBI 1 OMOJIOTHH

3HaTth: METO/Ibl aHaJIn3a PE3YJIbTaTOB Hay‘lHO-HCCHeZ[OBaTeHBCKOﬁ pa60TBI.

YMeTb: KPUTHUECKH CONIOCTABIIATH U aHATU3UPOBATh MOMYIEHHBIE U IPEACYIIECTBYIOMINE
JTaHHBIE.

Biagerh NpakTHYecKHM ONBITOM (TPYA0OBBIMH JIefiCTBUSIMHU): aHAIII3a U OLCHKU
Hay4YHOH MH(pOpManuy, GopMyIMPOBKHU BEIBOJOB IT0 UTOI'aM HCCIIEIOBaHUH, HAOMIOACHHUH 1
SKCIIEPUMEHTOB.

IIK-7 Cnoco0eH peliaTh HCC1eJ0BaTeIbCKUE 321241 B PAMKAX pealn3alliid HAy4HOr0 NPOEeKTa KaK CaMOCTOSATEIbHO, TAK U
MoJ PYKOBOJACTBOM 0o.1ee KBAIM(GHIMPOHHOr0 Pa0OTHHKA

[K-7.1/1 Cobupaer u
o0OpabaTbiBaeT HAYYHYIO M HayIHO-
TEXHHYECKYI0 HHPOPMALHUIO B
paMKax peain3alui HayqHOTo
IPOEKTa MOJ PYKOBOJICTBOM 0oJiee
KBATM(UIMPOBAHHOTO pabOTHHKA.

3HaTh: OCHOBHbIE ()yHIAMEHTAIbHBIEC U YaCTHBIE 3aKOHOMEPHOCTH MEANKO-OHOIOTHYECKOTO
npoduUIIs, METOABI INIAHNPOBAHUS, (OPMYJIUPOBAHUS U PELICHHS HAYTHO-
HCCIIEZIOBATENILCKUX 33714 B 001acTH OMOJIOTHU U MEMIIMHBL

YMeThb: akKTUBHO IIPHMEHSATH OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEIUKO-OMOTOTHUECKOT0 POoduIs 1is GopMyTHPOBAHUS, TIIAHUPOBAHUS U PEIICHUS
HCCIIeI0BaTENbCKUX HAyYHBIX 3aJa4d B 00JIaCTH OMOJIOTHH ¥ MEHIIHBL.

BiajgeTs NpaKTHYECKUM ONBITOM (TPY/10BBIMH JiefiCTBHAMH): (OPMYJIMPOBAHHUS,
IUIAHUPOBAHUSI ¥ PELLICHHS HCCIICOBATEILCKUX HAYYHBIX 3a/a4 B 00JaCTH OHOJIOTUH
MEIULIUHBL

TIK-7.1/12 TIpoBoauT uccienoBaHus,
HaOJII0AeHHs, SKCTICPIMEHTHI B
paMKkax B paMKax peau3aliu
HayYHOTO IPOEKTa IO
PYKOBOACTBOM Gosiee
KBaJH(PUIIPOBAHHOTO pabOTHHKA.

3HaTh: OCHOBHBIC C€CTCCTBCHHOHAYYHBIC 3aKOHBI, HCIIOJIL3YEMBIC IIPpU p€aJin3alilui IPOCKTa U
BO3MOXHBIC METOABI PEIICHUS ITOCTABJICHHBIX 3a1a4.

YmMmerth: KBaJII/I(i)I/IHI/IpOBaHHO OCYHICCTBJIATH NPAKTUICCKYIO SKCIICPUMCHTAJIbHYIO
JACATCIIbHOCTD.

Baagerh npakTHYeCKHM ONMBITOM (TPY/AOBBIMH JICHCTBUSIMH): B 00JIACTH OLICHKH
Ka4ecTBa HKCIIEPUMEHTANbHON paboThl, BRISBICHHUS apTe(aKTOB U UX YCTPAHEHHS.




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

[IK-7.1]/13 ®opmynupyeT BbIBOABI IO
HWTOTraM MCCIIEOBaHUH, HAOIIOqCHUI
U DKCIIEPUMEHTOB.

3HATB: METO/IbI AaHAITM32 PE3YJIbTATOB Hay4YHO-HUCCIIE0BATENBCKON PaOOThI.

YMeThb: KPUTUUECKU COTIOCTABIISATH M aHAIIM3UPOBATH NOJIYUYEHHbIE U NIPE/ICYIECTBYIOIINE
JTaHHBIC.

Banaaerb npakTH4YeCKHUM ONBITOM (TPYAOBBLIMM AeiiCTBUSIMHU): aHAIN3a U OLIEHKU
Hay4HOH MH(popManuu, GOopMyIUPOBKHI BHIBOAOB 110 UTOT'aM HCCIIECAOBaHUHN, HAOMIOCHUHN U
9KCIEPUMEHTOB.

YK-1 Cnocoden OCylIeCTBJIATH Kpl/ITl/I‘leCKl{lﬁ aHaJ/Iu3 l'[pOﬁJ'leMHle chyaum‘i Ha OCHOBE CUCTEMHOI'0 moaxoaa,

BbIPa0aThIBATh CTPATErUIO el CTBUM

VYK-1.1/11 Ananuzupyet
MIPOOJIEMHYIO CUTYAIHIO KaK
CHCTEMY, BBISBIISIS €€ COCTaBIISAIOIINE
1 CBSI3U MEXy HAMH

3HaTh: OCHOBHBIE OTallbl, (pOpMBI 1 3aKOHOMEPHOCTHU pPa3sBUTHUA (1)I/ISI/IKO-XI/IMI/I‘16CKI/IX
IpoueccoB B OHOJIOTHYECKHUX 00BEKTAX Ha KBaHTOBOM, MOJICKYJISIPHOM, KJIIETOYHOM U
TKaHCBOM YPOBHSAX B HOPME U IIPU MATOJIOTHUH, IPUBOIAIIUX K HpO6J’IeMHOI71 CUTyalluu.

YMeTb: aHAIU3UPOBATh OCHOBHBIE 3TaIlbl, (JOPMBI M 3aKOHOMEPHOCTH Pa3BUTHS (PU3HKO-
XMMHYECKUX NTPOLECCOB B OMOIOTNIECKUX O0BEKTaX Ha KBAHTOBOM, MOJICKYJISIPHOM,
KJICTOYHOM M TKAHEBOM YPOBHSX B HOPME M IIPH [IATOJIOTUH TIPU IIPOOIEMHO CUTYaIMH.

BaageTs NpaKTHYECKMM ONBITOM (TPYIOBBIMH A€fiCTBHSIMHU): HABBIKAMH HCCIICIOBAHUS
U BBISABIICHUS XapaKTepa M 3aKOHOMEPHOCTEH (DPM3MKO-XUMUYECKHX IPOLIECCOB B
OUONOrnUecKiX 00BEKTaX Ha KBAHTOBOM, MOJICKYJISIDHOM, KJIETOYHOM M TKAaHCBOM YPOBHSIX
B HOpME U TIPU NATOJIOTHH JUTS PEIICHUS.

VK-1.U/12 Onpenensier npoGesl B
“HpOPMAIIH, HEOOXOIUMOH IS
peleHus POOIEMHOM CUTYalnuH, U
MIPOEKTHPYET MPOLECCHI TI0 UX
YCTPaHCHHIO

3HaTh: MCTOJbI aHaJINn3a HpO6IIeMHOI>1 CUTYyalluu.

Ymern: OnpeaAciIiATh l'lpOGBJ'IbI B MH(bOpMaLlHH U HaXOAUTH ITYTU BOCIIOJTHEHUS DTUX
Hp06eJIOB; YyCTaHaBJIMBAaTh NPUYUHBI BOSHUKHOBECHUSA HpO6J’IeMHOI71 CUTyalluu.

BiajgeTs NPaKTHYECKUM ONBITOM (TPY/IOBBIMH A€HCTBHSAMH): PEIICHUS NPOOIEMHON
CHUTYyal[{ Ha OCHOBE JOCTYITHBIX HCTOYHUKOB HH(OPMAIIUH.

YK-2 Cnocoden YIpaBJsATh IPOEKTOM HA BCeX dTallaxX €ro *KM3HEHHOI'0 IUKJIa

YK-2.1/11 ®opmynupyeT Ha OCHOBE
TIOCTaBJICHHOMN MTPOOJIEMBI
MPOEKTHYIO 3a]1a4y H crocob ee
PEIICHHS Yepe3 pean3aluio
MPOEKTHOTO YIPaBICHHS

3HaTh: COCTOSTHHE ITPOOJIEMBI, Ha PelIeHHe KOTOPOil HallpaBJIeH IIPOSKT, HA MOMEHT €ro
Havaia.

YMeTh: HopMyITHPOBATH LeIb U 331491 [POSKTA.

Baaaerbs npakTH4YeCKHM ONBITOM (TPYAOBBIMM A€W CTBMSAMM): HABBIKAMHU aHATUTUYECKON
U UCCIIEZIOBATENBCKON eATEIbHOCTH B CHEIMAIbHOI 001aCTH IIIAHUPYEMOTO POEKTa.

VYK-2.1]12 PazpabateiBaeT
KOHIIETILHIO TTPOEKTa B paMKax
0003HaYCHHON MPOOIEMBI:
(dopmynupyer 1eib, 3a1a4H,
000CHOBBIBAET aKTyalbHOCTD,
3HAYUMOCTb, OXKHAAEMbIC PE3YIbTATHI
1 BO3MOXKHBIE C(epbl HX TIPUMEHEHHUS

3HaTh: MCTOJBI U CIIOCOOBI JOCTHIKCHUS LCJIA U PCIICHUA MTOCTABJICHHBIX 3a1a4.

YMmeTb: BoIOUpaTs Hanbouee 3 heKTuBHBIC 1 HHYOPMATUBHBIE METOJIBI H CIIOCOOBI
JOCTHIKCHUSI LIENTH U PEIICHHS [TOCTaBICHHBIX 33/1au.

Biagers npakTH4YecKIM ONBITOM (TPYIOBBIMH JIefiCTBHSIMH): HaBBIKaMU 3 (QEKTHBHOMN
peanu3anuy METOAOB U CIIOCOOO0B TOCTHKEHHMS IIEJIN U PEIICHHS IIOCTaBICHHBIX 3a/1a4.

YK-2.1]15 Ocymectsiuser
MOHHUTOPHHT X0/1a peaIU3aLuH
NIPOEKTa, KOPPEKTHPYET OTKIOHEHHS,
BHOCHUT JIOTIOJIHUTEIIbHBIC H3MEHEHHS
B IUIaH pealn3aluy IpoeKTa,
YTOYHSIET 30HbI OTBETCTBEHHOCTH
YYaCTHUKOB TIPOEKTa

3HaTh: MCTOJbI U CIIOCOOBI JOCTHKEHUS LICJIN U PEHICHUA ITOCTABJICHHBIX 3a1a4.

YmMmeTh: BeIOUpaTs Hanbouee 3 heKTHBHBIC 1 HHYOPMATUBHEIE METOJBI H CIIOCOOBI
JOCTHIKCHUSI LIEJTU U PEILICHHS ITOCTaBICHHBIX 33/1a4.

Biagers npakTH4YecKHIM ONBITOM (TPYAOBBIMH JIefiCTBUSIMH): HaBBIKaMU 3((QEKTHBHOMN
peanu3anuy METOAOB U CIIOCOOOB TOCTHKEHHMS LIEJIH U PELICHHS TOCTaBICHHBIX 3a1a4.

8 cemecTp

Kox 1 HauMeHOBaHNEe KOMIETEHINH

Koa n HaumeHoBaHMe HHIUKATOpA
JOCTHKCHUS KOMIICTCHIMHU

IInanupyemsle pe3yIbTaThl 0CBOCHHUS AUCHUIIIHHBI

OIIK-1 Cnoco0eH MCIO/Ib30BATh U IPUMEHATh (PYHIAMEHTAJIbLHbIC U NPUKJIAJHbIEe MEAMIIUHCKHE, €CTECTBEHHO-HAYYHbIEe
3HAHHA JJI TIOCTAHOBKH M pPellleHHsl CTAHAAPTHBIX H HHHOBAIIMOHHBIX 32124 NPogeccHOHAIbHOI JesiTeTbHOCTH




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

OIIK-1.1 1 IIpumenser
(yHIaMeHTaIbHEIE
€CTEeCTBEHHOHAYYHbIE 3HAHUS VIS
petreHus NpodeCcCHOHATBHBIX 3a/1a4.

3HaTh: OCHOBHBIC 3aKOHBI U MPEACTABIIEHUS B 00J1aCTH €CTECTBEHHBIX U TMPUKIAAHBIX
JUCHHUIIINH MeﬂHKO-ﬁHOJ’IOFI/I‘IeCKOFO HpO(l)I/IIISL

‘YMeTh: OllcHUBaTh, aHAIN3UPOBATE, 0000IIATH U IPUMEHSTH NPO(ECCHOHANBHYIO
MH()OPMAINIO HA TEOPETUKO-METOI0JIOTHIECKOM YPOBHE.

Baagernb NPAaKTUYECKUM OIIBITOM (pr}.IOBBIMI/I HeﬁCTBﬂﬂMﬂ): OCHOBHBIMH METOJaMH
HCCJICIOBAHUS B obacTu HayK MeﬂI/IKO-6I/IOJ'IOFI/I‘IeCKOFO Hqu)I/I.HH.

IIK-3 Cnoco0eH MpoBOAMTH HAY4YHbIE HCCAEI0BAHMUSA B 00J1aCTH MeJULMHBI U OHU0JIOTHHI

[K-3.1/1 Cobupaer u
o0OpabaTeIBaeT HAYYHYIO M HayIHO-
TEXHHYECKYI0 HHpOpMaLHo, B
pesyibTare 4ero GopMysupyer
IPOBEPsIEMBIC TUIIOTE3bI B 00J1aCTH
MEULUHBI 1 OHOJOTHH

3HaTh: OCHOBHBIC (DyHIaMEHTAIbHbIC H YaCTHBIC 3aKOHOMEPHOCTH MEINKO-0HOIOrMYECKOro
poduIIs, METOIBI TUIAHUPOBAHUS, (OPMYITUPOBAHUS U PELICHHS HAYIHO-
UCCIIEIOBATENLCKUX 3a1a4 B 00JIaCTH OMOJOTUN U MEAUIIMHEL.

YMeThb: akKTUBHO IIPHMEHSATH OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEANKO-OHOIOrn4ecKkoro npoduis a1 GopMyIupOBaHUs, INIAHUPOBAHUS U PELLICHUS
HCCIIeI0BAaTENbCKIX HAyYHBIX 3aJa4H B 00JIaCTH OMOJIOTHH M MEUIIHBL.

BaaxeTh NpakTHYECKUM ONBITOM (TPYAOBBIMH JeiiCTBUAMN): GOPMYITHPOBAHUS,
IUTAaHUPOBAHMS U PEIICHUS HCCIIeIOBAaTENECKUX HayIHBIX 331a4 B 001aCTH OHOJIOTUH U
MEHULUHBL

TIK-3.1/12 [IpoBoauT uccienoBaHus,
HAOJFOICHHS, SKCIICPUMEHTEHI,
HU3MEPEHHUS JJIs IPOBEPKHU THUIIOTE3 B
00J1acT! MEIUITUHBI U OMOJIOTUU

3HaTh: OCHOBHBIE C€CTCCTBCHHOHAYYHBIC 3aKOHBI, HCIIOJIL3YEMBIC IIPH pe€ain3alilui MPOCKTa U
BO3MOJKHBIC METO/IbI PEHICHUA TOCTABJICHHBIX 3a/1a4.

YMmeTh: KBaJ'II/ICbI/IIII/IPOBaHHO OCYHICCTBJIATH NPAKTUICCKYIO SKCIICPUMEHTATIbHYIO
JACATCIIbHOCTD.

Baagers npakTH4YeCKHM ONBITOM (TPYAOBBIMH JICHCTBUSIMH): B 00JTACTH OLICHKH
KauecTBa IKCIIEPUMEHTAIbHON paboThl, BHUIBICHHS apTe(hakTOB M UX YCTPAHCHHSI.

[IK-3.1/13 ®opmynupyeT BbIBOABI IO
HWTOTraM MCCIIEJOBaHUH, HAOIIOCHUI,
9KCIIEPUMEHTOB, U3MEPEHUH B
00J1acT! MEIUITUHBI U OMOJIOTUH

3HaTh: METOBI aHATH3A PE3YIIBLTATOB Hay‘lHO-HCCHeIIOBaTeHBCKOﬁ pa60TLL

YMeTh: KPUTHUECKU COMOCTABIIATh M aHAIU3HPOBATh NOTyUYEHHBIE U MTPEICYILECTBYIOIINE
JaHHBIE.

BiageTh NpaKkTHYeCKUM ONBITOM (TPYAOBBIMH JeHCTBUSIMH): aHATIM3a U OLICHKU
Hay4YHOH MH(pOpManuy, GOpMyIHPOBKHU BEIBOJOB IT0 UTOT'aM HCCIIE0OBaHUH, HAOMIOACHHH 1
SKCHEPHUMEHTOB.

IIK-7 Cnoco0eH pemiaTh HCC1e10BaTeILCKUE 321241 B PAMKAX pPean3allid HAy4HOr0 IPOEKTa KaK CaMOCTOATEIbHO, TAK U
MoJ PYKOBOJACTBOM 0o0Jiee KBAIM(PHIMPOHHOr0 PAa0OTHHKA

[K-7.1/1 Cobupaer u
o0OpabaTeIBaeT HAYYHYIO M HAyYHO-
TEXHUYECKYI0 HH(POPMALHUIO B
paMKax peai3aluy HayqHOro
MPOEKTa MOJ PYKOBOJACTBOM OoJiee
KBaTH(HIPOBAHHOTO PabOTHHKA.

3HaTh: OCHOBHBIC ()yHIaMEHTAIbHbIC H YaCTHBIC 3aKOHOMEPHOCTH MEINKO-O0HOIOTMYECKOro
npod s, METOABI INIAHNPOBAHUS, (OPMYIUPOBAHUS U PEIICHHUS HAYTHO-
HCCIIEZIOBATENBCKUX 33/1a4 B 001acTH OMOJIOTHU U MEMIIMHEL

YMeThb: aKTUBHO IPHMEHATH OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEMKO-OHOIOTHYECKOT0 MPOdUIIs s GOpMyTUPOBAHUSL, TTIAHUPOBAHUS U PEIICHUS
HCCIIeI0BATENbCKIX HAYYHBIX 3aJa4H B 00JIACTH OMOIOTHH M MEHIHHBL.

Biagers npakTH4YecKIM ONBITOM (TPYIOBBIMH JIefiCTBUSIMHU): GOPMYIIUPOBAHUS,
IUTAaHUPOBAHMS U PEIICHUS MCCIIeI0BATENbCKUX HAyIHBIX 331a4 B 001aCTH OHOJIOTUH 1
MEIUIMHBL.

[IK-7.1/12 IIpoBoauT HccaenoBaHus,
HaOJII0AeHHs, SKCTIEPHMEHTHI B
paMKax B paMKax peajn3alun
HAyYHOTO IPOEKTa IO
PYKOBOJCTBOM Ooutee
KBaJTH(UIIPOBAHHOTO pabOTHHKA.

3HaTh: OCHOBHBIE CCTCCTBCHHOHAYYHBIC 3aKOHBI, HCIIOJIb3YyEMBIC IIPH p€aIn3aliui MPOCKTa U
BO3MOYXHBIEC METOAbI PECIICHHUA ITOCTAaBJICHHBIX 3aJ1a4.

YMeTh: KBaJII/ICbI/IIII/IPOBaHHO OCYHICCTBJIATD NPAKTUICCKYIO SKCIICPUMCHTAJIbHYIO
JACATCIIBHOCTD.

BaageTps npakTH4YeCKUM ONBITOM (TPYAOBBIMH €HCTBUSIMH): B 00JTACTH OLICHKH
Ka4yecTBa SKCIIEPUMEHTAIBHON pabOoThI, BBIABICHHUS apTe(haKkTOB U UX YCTPAHCHHS.

[IK-7.1]/13 ®opmynupyeT BbIBOABI IO
HWTOTraM MCCIICOBaHUH, HAOIIOqCHUI
U 3KCIIEPUMEHTOB.

3HaTh: METO/JbI aHaJINn3a PE3YyJIbTATOB Hay‘IHO-HCCHBIIOBaTCHBCKOfI paGOTLI.

YMmerh: KPUTUYECKHU COIIOCTABJIATh U aHAJIU3UPOBATH IMMOJYUYECHHBIC U IPEACYIIECTBYIOIIUE
JAaHHBIC.

Baagerh npakTH4YeCKHM ONBITOM (TPYAOBBIMH JACHCTBUSIMM): aHAIN3a U OLCHKH
Hay4YHOH MH(pOpManuy, GopMyIHPOBKH BEIBOJOB IT0 UTOI'aM HCCIIECOBAHUH, HAOMIOACHHH 1
SKCHEPHUMEHTOB.

YK-1 Cnocofen ocymecTBJASTh KPpUTHYECKU aHATU3 MPOOIeMHBIX CUTYallMii HA OCHOBE CHCTEMHOI0 MOAX0/12a,

BbIpPa0aThIBaTh CTPATErUIO el cTBUM




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

VYK-1.1/11 Ananuzupyet
MIPOOJIEMHYIO CHUTYAIHIO KaK
CHCTEMY, BBISBIISIS €€ COCTaBIISAIOIINE
1 CBSI3U MEXTy HIMH

3HaTh: OCHOBHBIE 3TAIIBl, POPMBI 1 3aKOHOMEPHOCTHU Pa3BUTHS PH3UKO-XUMUIECKUX
HPOIECCOB B OMOJIOTMUECKNX 00BEKTaxX Ha KBAHTOBOM, MOJIEKYJISIPHOM, KJIETOYHOM 1
TKaHEBOM yPOBHSX B HOPME M IPH NATOJIOTHH, IPUBOIALIMX K NPOOIEMHOM CUTYyaINH.

YmMmerth: AHAJIM3UPOBAaTh OCHOBHBIC 3TAIlbI, (bOpMI:I 1 3aKOHOMEPHOCTHU pa3sBUTHUA (1)I/I3I/IKO-
XUMHYECKHUX IPOLIECCOB B OHOJIOrMYeCKNX 00BEKTaxX Ha KBaHTOBOM, MOJICKYJIAPHOM,
KJIIECTOYHOM U TKAaHEBOM YPOBHAX B HOPME U IIPU NMATOJIOTUHN IPHU HpO6J’[eMHOﬁ CUTYyalluu.

Baagernb NPAaKTUYECKUM OIIBITOM (pr}lOBblMl/l HeﬁCTBﬂﬂMﬂ): HaBBIKaMH HMCCJICIOBAHUA
U1 BBISABJICHUS XapaKkTepa U 3aKOHOMepH0€T€I71 (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX IIpoueCcCoOB B
OHOJIOrMYECKHX 00BEKTaX Ha KBaHTOBOM, MOJIEKYJISIPHOM, KJIECTOYHOM U TKAHEBOM YPOBHAX
B HOPMC U IIPU NATOJIOTUHN AJI PEIICHUA.

VYK-1.U/12 Onpenenser npobesl B
uH(pOpMaIUH, HEOOXOAUMOH ISt
petIeHus IpoOIeMHON CUTYaluH, 1
HPOEKTHUPYET MPOLECCHI 10 UX
YCTpaHEHHIO

3HaTh: METObI aHANIN3a TPOOJIEMHON CUTYAIHUH.

YMeTb: onpenensts mpobeisl B HHGOPMAUK M HAXOAUTH ITyTH BOCHOIHEHUS ATUX
npo06esoB; yCTaHABIMBATh IPUIMHBI BOSHUKHOBEHHS IIPOOIEMHON CUTYaLUH.

Biagers npakTHYecKHM ONBITOM (TPYAOBBIMH JIefiCTBUSIMH): pEIICHNS ITPOOIEMHON
CHUTYal[M{ Ha OCHOBE JOCTYITHBIX HCTOYHUKOB HH(OPMAIIUH.

YK-2 Cnoco0eH ynpaBJ/isiTh IPOEKTOM Ha BceX ITANAX €ro >KM3HEeHHOr 0 IUKJIa

YK-2.11/11 ®opmynupyeT Ha OCHOBE
MIOCTaBJICHHOH MTPOOIIEMBI
NPOEKTHYIO 3aJa4uy U CIocob ee
pelIeHus epe3 pean3aliio
IPOEKTHOIO YIIPaBIECHUS

3HaTh: COCTOSIHHE HpOGJ’IeMBI, Ha pelIicHue KOTOpOﬁ HaIpaBJICH IPOCKT, HA MOMEHT €TI0
Hayaja.

YMeTb: GpopMyIHpOBaTh LENb U 3aJaH TIPOEKTA.

Baagernb NMPAaKTUYECKUM OIIBITOM (pr}.IOBl:-IMI/I HeﬁCTBﬂﬂMH): HaBBIKAMH aHATUTUYECKOMN
" HCCHeZ{OBaTeJILCKOﬁ JCATCIIBHOCTH B CIIeUaTBLHOMN obacTu IJIaHUPYEMOTO IIPOCKTA.

YK-2.1/12 Pa3pabaTriBact
KOHIICTIIIMIO ITPOEKTa B paMKax
0003HaYCHHOHN TPOOIIEMBI:
(bopMyMpyerT 1elb, 3a1a4H,
000CHOBBIBAET aKTyaIbHOCTD,
3HAYUMOCTb, 0)KU/IACMBIE PE3yJIbTaThI
1 BO3MOXKHBIE c(hepbl UX TIPUMEHEHHUS

3HaTh: METOJBI U CIIOCOOBI JOCTHIKEHUS LIEJIU U PEIIEHHsI IOCTABICHHBIX 3a1ay.

‘YMmeTb: BeIOUpats HanOouee 3G heKTuBHBIE B MHYOPMATUBHEIE METOIBI H CIIOCOOBI
JOCTH)KEHUS 1IN U PELICHHs [TOCTaBICHHBIX 33/1au.

BaageTs npakTH4YeCKHM ONMBITOM (TPYAOBBIMH /1€ CTBUSIMM): HaBBIKAMU 3 PEKTHBHOU
peanu3aluy METOJI0B ¥ CIOCOOO0B JOCTHIKEHUS IENH U PEIIeHHs TOCTaBICHHBIX 33/1ad.

YK-2.1/5 OcymectBuser
MOHHUTOPHHT XO/1a pean3annm
MPOEKTa, KOPPEKTHUPYET OTKIOHEHHS,
BHOCHT JIONIOJTHUTEIIbHBIC N3MEHCHUS
B IUIaH pean3alMi IPOCKTa,
YTOYHSIET 30HBI OTBETCTBEHHOCTH
YYaCTHHKOB IIPOEKTa

3HaTh: MECTO/bI U CII0COOBI JOCTHMIXKCHUS LCIIA U PCIICHUA ITOCTAaBJICHHBIX 3a1a4.

YMmers: BeOupath Hanbomnee 3pekTUBHBIC 1 HHPOPMATHBHBIC METOIBI M CIOCOOBI
JOCTVKSHUSI LISTH ¥ PEIICHHS TOCTABICHHBIX 3a1ay.

BaageTh npakTH4YecKUM ONBITOM (TPYAOBBIMH /1€ CTBUSIMM): HaBBIKAMU 3 PEKTUBHON
peanu3anuy METOA0B U CIIOCOOO0B TOCTHIKEHHS LIEJIN U PELISHHs IIOCTaBICHHBIX 33/1a4.

9 cemecTp

Ko 1 HauMeHOBaHHE KOMIIETEHIIMHU

Koa u HanMeHOBaHUe HHIAUKATOPA
JIOCTH:KEHHSI KOMIIeTeHIIHI

IL1anupyemble pe3y/1bTaThl 0CBOCHHS AHCHUIIINHDI

OIIK-1 Cnoco0eH HCnoIb30BaTh |
3HAHMSA JUISI IOCTAHOBKH H PelleHUsl CTAHAAPTHBIX 1 HHHOBAIIMOHHBIX 327124 NP0¢eCCHOHAIBLHOI 1eSITeJIbHOCTH

NPUMEHATDb q)yH}laMeHTa.]'leble U NPUKRJIAJHbIC MEIUIIUHCKHNE, €CTECTBCHHO-HAYYHbIE

OIIK-1.1U 1 [Ipumenser
(yHIaMeHTaIbHEIE
€CTECTBCHHOHAYYHBIC 3HAHUS UL
peureHus NpogecCHOHATBHBIX 3a/1a4.

3HaTh: OCHOBHBIC 3aKOHBI U TIPEJCTAaBICHHS B 00JIaCTH €CTECTBEHHBIX W IIPHUKIIAIHBIX
JTUCLUIUTIH MEIUKO-ONOIOTHYECKOTO MPOQHIISL.

YMeTh: OlleHHBaTh, aHAJTM3UPOBATh, 0000IIATH U IPUMEHSTH TPO(ECCHOHATIBHYIO
MH(OPMAIINIO HA TEOPETUKO-METOI0TOTHIECKOM YPOBHE.

Banajerbs npakTH4YeCKHUM ONBITOM (TPYAOBBLIMH A€l CTBUSAMHU): OCHOBHBIMH METOJJAMH
HCCIIeIOBaHMS B 00JIACTH HAyK MEANKO-OMOIOTHYECKOTO MPOGHIIS.

IIK-3 Cnioco6eH NpoBOAUTH HAYYHbIE HCCJIE0BAHUS B 00/1aCTH MeIMIUHBI U OHOJIOTHH




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

[IK-3.1]/]1 Cobupaet u
00pabaTeiBaeT HAYYHYIO U HAyYHO-
TEeXHUYECKYI0 HH(OpPMAIHIO, B
pesyibTare 4yero GopMyIHpyeT
MIPOBEpsICMBIE THIIOTE3bI B 00JIaCTH
ME/IMLUHBI 1 OHOJIOTHI

3HaTh: OCHOBHBIE (D)yHAAMEHTANIbHbIE H YaCTHBIE 3aKOHOMEPHOCTH MEANKO-OHOIOTrHYECKOT0
npod IS, METOABI INIAHNPOBAHUS, ()OPMYIUPOBAHUS U PELIEHHS HAYTHO-
UCCIIeI0BaTENbCKHUX 3324 B 00/1aCTH OMOJIOTUH U METUIIUHBL

YMeTb: akKTHBHO IPHMEHSATh OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEIHKO-OHOTOTHUECKOTO POduIs 1is GOpMyTHPOBAHUS, TIIAHUPOBAHUS U PEIICHUS
HCCIIeI0BAaTENbCKIX HAyYHBIX 3aJa4H B 00JIaCTH OMOJIOTHUH ¥ MEJHUIIHBL.

Biaers npakTHYeCKUM ONBITOM (TPYAOBBIMH JIeficTBUSIMHU): GOPMYITHPOBAHUS,
IUTAaHUPOBAHMS M PEIICHUS HCCIIeIOBATENECKUX HayUHBIX 331a4 B 001aCTH OMOJIOTUH 1
MEHUILUHBL

[IK-3.1/12 IIpoBoauT ucciae1oBaHus,
HAOJFOICHHS, SKCIICPUMEHTEHI,
H3MEpEHHs IS IPOBEPKH TUIIOTE3 B
00J1aCTH MEIUIIUHEI K OHOJIOTHH

3HaTh: OCHOBHBIC €CTCCTBCHHOHAYYHbIC 3aKOHBI, NCITOJIL3YEMBIC IIPU pe€aJin3alilui MPOCKTa U
BO3MOXHBIEC METOAbI PEIIECHU ITOCTABJICHHBIX 3a1a4.

Ymerh: KBaJ'II/I(bI/IIII/IpOBaHHO OCYHICCTBJIATH NPAKTUICCKYIO SKCIICPUMEHTAJIbHYIO
JCATCIIBHOCTD.

BaageTh npakTHYeCKHM ONMBITOM (TPY/AOBBIMH e CTBHSIMH): B 00JTACTH OIICHKH
Ka4ecTBa HKCIIEPUMEHTANbHON paboThl, BRISBICHUS apTe(aKTOB U UX YCTPAHEHHS.

[IK-3.1/13 ®opmynupyeT BBIBOABI IO
WTOTaM HMCCJIeIOBaHUM, HAOTIOIeHHUH,
JKCIIEPUMEHTOB, U3MEPEHUH B
00J1aCTH MEAMIIUHBI 1 OMOJIOTHH

3Harth: METO/Ibl aHaJIn3a PE3YJILTATOB Hay‘lHO-HCCHeHOBaTeHBCKOﬁ pa60TLI.

YMeTb: KpUTHUECKH COTIOCTABNIATH U aHATU3UPOBATh MOMYUYEHHBIE U TIPEACYIIECTBYIOMINE
JTaHHBIE.

Biagerb NpakTHYecKHM ONBITOM (TPYA0BbIMH JIefiCTBUSIMHU): aHAH3a U OLEHKU
Hay4YHOH MH(pOpManuy, GopMyIMPOBKHI BEIBOJOB IT0 UTOI'aM HCCIIEOBaHUH, HAOMIOACHHH 1
SKCIIEPUMEHTOB.

IIK-7 Cnocoben pemars uccje0BaTe]bCKHE 321241 B PAMKAX peajli3alii HAYYHOI'0 IPOEKTA KaK CaMOCTOATE/IbHO, TAK H
NoJ PYKOBOJACTBOM 0oiee KBAIM(GHUIMPOHHOT0 Pa0OTHHKA

[K-7.1/1 Cobupaer u
o0OpabaTeIBaeT HAYYHYIO M HayIHO-
TEXHHYECKYI0 HHPOPMALHUIO B
paMKax peain3aluy HayqHOTo
IPOEKTa HOJ PYKOBOJACTBOM 0OoJiee
KBaNN(HUIIMPOBAHHOTO PaOOTHHKA.

3HaTh: OCHOBHbIE ()yHIaMEHTAIbHbIEC  YaCTHbIE 3aKOHOMEPHOCTH MEANKO-OHOIOTHYECKOTO
npo I, METOABI INIAHNPOBAHUS, ()OPMYIUPOBAHUS U PELICHHS HAYTHO-
HCCIIEZIOBATENIBCKUX 33/1a4 B 001acTH OMOJIOTHU U MEMIIMHBL

YMeThb: aKTUBHO IIPHMEHSATH OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEINKO-OHOIOrn4ecKoro npoduis a1 GopMyIupOBaHUs, INIAHUPOBAHUS U PELLICHUS
HCCIIeI0BAaTENbCKIX HAayYHBIX 3aJa4H B 00JIaCTH OMOJIOTHH M MEHIIHBL.

BaaxeTh NpakTHYECKUM ONBITOM (TPYAOBBIMH JeiiCTBUAMN): (GOPMYITHPOBAHUS,
TUTAaHUPOBAHMS U PEIISHUS HCCIIeIOBAaTENECKUX HAyUHBIX 331a4 B 001aCTH OHOJIOTHH 1
MEeIULHHBL.

TIK-7.1/12 IIpoBoauT HccienoBaHus,
HaOJTIOIeHHs, SKCTIEPIMEHTHI B
paMKax B paMKax peau3aliu
HAyYHOTO HPOEKTa IO
PYKOBOJCTBOM Oouiee
KBaJH(PUIIIPOBAHHOTO pabOTHHKA.

3HaTh: OCHOBHBIC C€CTCCTBCHHOHAYYHBIC 3aKOHBI, HCIIOJIL3YEMBIC IIPU p€ain3alilui NPOCKTa U
BO3MOXHBIC METOAbI PEIICHUS ITOCTABJICHHBIX 3a4a4.

YmMmerh: KBaJ'II/ICbI/IIII/IpOBaHHO OCYHICCTBJIATh NPAKTUICCKYIO SKCIICPUMECHTAJIbHYIO
JACATCIIBHOCTD.

Baagers npakTH4YeCKHM ONBITOM (TPYAOBBIMH JICHCTBUSIMH): B 00JTACTH OLICHKH
KauecTBa IKCIIEPUMEHTAIbHON paboThl, BHUIBICHHS apTe(hakTOB M UX YCTPAHCHHSI.

[IK-7.1]/13 ®opmynupyeT BbIBOABI IO
HWTOTraM MCCIIEOBaHUH, HAOIIOqCHUI
U DKCIIEPUMEHTOB.

3HaTh: METOBI aHATH3A PE3YIIBLTATOB Hay‘lHO-HCCHeIIOBaTeHBCKOﬁ pa60TLL

YMeThb: KPUTHUECKU COMOCTABIIATh M aHAIU3UPOBATh NOTyUYEHHBIE U MTPEICYIIECTBYIOIINE
JaHHBIE.

Biagers NpakTHYeCKHM ONBITOM (TPYA0BBIMH JIeHiCTBHSIMHU): aHAH3a U OLEHKU
Hay4YHOH MH(pOpManuy, GopMyIHPOBKHU BEIBOJOB IT0 UTOI'aM HCCIIEIOBaHUH, HAOMIOACHHH 1
SKCIIEPUMEHTOB.

YK-1 Cnocoben ocymecTBJATh KPUTHYECKUH aHAIU3 NPO0IEeMHBIX CUTYallHii HA OCHOBE CHCTEMHOI0 OAX0/2,

BBIPA0ATHIBATH CTPATErHIO JIeiiCTBHIi




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

VYK-1.1/11 Ananuzupyet
MIPOOJIEMHYIO CHUTYAIHIO KaK
CHCTEMY, BBISBIISIS €€ COCTaBIISAIOIINE
1 CBSI3U MEXTy HIMH

3HaTh: OCHOBHBIE 3TAIIBl, POPMBI 1 3aKOHOMEPHOCTHU Pa3BUTHS PH3UKO-XUMUIECKUX
HPOIECCOB B OMOJIOTMUECKNX 00BEKTaxX Ha KBAHTOBOM, MOJIEKYJISIPHOM, KJIETOYHOM 1
TKaHEBOM yPOBHSX B HOPME M IPH NATOJIOTHH, IPUBOIALIMX K NPOOIEMHOM CUTYyaINH.

YmMmerth: AHAJIM3UPOBAaTh OCHOBHBIC 3TAIlbI, (bOpMI:I 1 3aKOHOMEPHOCTHU pa3sBUTHUA (1)I/I3I/IKO-
XUMHYECKHUX IPOLIECCOB B OHOJIOrMYeCKNX 00BEKTaxX Ha KBaHTOBOM, MOJICKYJIAPHOM,
KJIIECTOYHOM U TKAaHEBOM YPOBHAX B HOPME U IIPU NMATOJIOTUHN IPHU HpO6J’[eMHOﬁ CUTYyalluu.

Baagernb NPAaKTUYECKUM OIIBITOM (pr}lOBblMl/l HeﬁCTBﬂﬂMﬂ): HaBBIKaMH HMCCJICIOBAHUA
U1 BBISABJICHUS XapaKkTepa U 3aKOHOMepH0€T€I71 (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX IIpoueCcCoOB B
OHOJIOrMYECKHX 00BEKTaX Ha KBaHTOBOM, MOJIEKYJISIPHOM, KJIECTOYHOM U TKAHEBOM YPOBHAX
B HOPMC U IIPU NATOJIOTUHN AJI PEIICHUA.

VYK-1.U/12 Onpenenser npobesl B
uH(pOpMaIUH, HEOOXOAUMOH ISt
petIeHus IpoOIeMHON CUTYaluH, 1
HPOEKTHUPYET MPOLECCHI 10 UX
YCTpaHEHHIO

3HaTh: METObI aHANIN3a TPOOJIEMHON CUTYAIHUH.

YMeTb: onpenensts mpobeisl B HHGOPMAUK M HAXOAUTH ITyTH BOCHOIHEHUS ATUX
npo06esoB; yCTaHABIMBATh IPUIMHBI BOSHUKHOBEHHS IIPOOIEMHON CUTYaLUH.

Biagers npakTHYecKHM ONBITOM (TPYAOBBIMH JIefiCTBUSIMH): pEIICHNS ITPOOIEMHON
CHUTYal[M{ Ha OCHOBE JOCTYITHBIX HCTOYHUKOB HH(OPMAIIUH.

YK-2 Cnoco0eH ynpaBJ/isiTh IPOEKTOM Ha BceX ITANAX €ro >KM3HEeHHOr 0 IUKJIa

YK-2.11/11 ®opmynupyeT Ha OCHOBE
MIOCTaBJICHHOH MTPOOIIEMBI
NPOEKTHYIO 3aJa4uy U CIocob ee
pelIeHus epe3 pean3aliio
IPOEKTHOIO YIIPaBIECHUS

3HaTh: COCTOSIHHE HpOGJ’IeMBI, Ha pelIicHue KOTOpOﬁ HaIpaBJICH IPOCKT, HA MOMEHT €TI0
Hayaja.

YMeTb: GpopMyIHpOBaTh LENb U 3aJaH TIPOEKTA.

Baagernb NMPAaKTUYECKUM OIIBITOM (pr}.IOBl:-IMI/I HeﬁCTBﬂﬂMH): HaBBIKAMH aHATUTUYECKOMN
" HCCHeZ{OBaTeJILCKOﬁ JCATCIIBHOCTH B CIIeUaTBLHOMN obacTu IJIaHUPYEMOTO IIPOCKTA.

YK-2.1/12 Pa3pabaTriBact
KOHIICTIIIMIO ITPOEKTa B paMKax
0003HaYCHHOHN TPOOIIEMBI:
(bopMyMpyerT 1elb, 3a1a4H,
000CHOBBIBAET aKTyaIbHOCTD,
3HAYUMOCTb, 0)KU/IACMBIE PE3yJIbTaThI
1 BO3MOXKHBIE c(hepbl UX TIPUMEHEHHUS

3HaTh: METOJBI U CIIOCOOBI JOCTHIKEHUS LIEJIU U PEIIEHHsI IOCTABICHHBIX 3a1ay.

‘YMmeTb: BeIOUpats HanOouee 3G heKTuBHBIE B MHYOPMATUBHEIE METOIBI H CIIOCOOBI
JOCTH)KEHUS 1IN U PELICHHs [TOCTaBICHHBIX 33/1au.

BaageTs npakTH4YeCKHM ONMBITOM (TPYAOBBIMH /1€ CTBUSIMM): HaBBIKAMU 3 PEKTHBHOU
peanu3aluy METOJI0B ¥ CIOCOOO0B JOCTHIKEHUS IENH U PEIIeHHs TOCTaBICHHBIX 33/1ad.

YK-2.1/5 OcymectBuser
MOHHUTOPHHT XO/1a pean3annm
MPOEKTa, KOPPEKTHUPYET OTKIOHEHHS,
BHOCHT JIONIOJTHUTEIIbHBIC N3MEHCHUS
B IUIaH pean3alMi IPOCKTa,
YTOYHSIET 30HBI OTBETCTBEHHOCTH
YYaCTHHKOB IIPOEKTa

3HaTh: MECTO/bI U CII0COOBI JOCTHMIXKCHUS LCIIA U PCIICHUA ITOCTAaBJICHHBIX 3a1a4.

YMmers: BeOupath Hanbomnee 3pekTUBHBIC 1 HHPOPMATHBHBIC METOIBI M CIOCOOBI
JOCTVKSHUSI LISTH ¥ PEIICHHS TOCTABICHHBIX 3a1ay.

BaageTh npakTH4YecKUM ONBITOM (TPYAOBBIMH /1€ CTBUSIMM): HaBBIKAMU 3 PEKTUBHON
peanu3anuy METOA0B U CIIOCOOO0B TOCTHIKEHHS LIEJIN U PELISHHs IIOCTaBICHHBIX 33/1a4.

10 cemecTp

Ko 1 HauMeHOBaHHE KOMIIETEHIIMHU

Koa u HanMeHOBaHUe HHIAUKATOPA
JIOCTH:KEHHSI KOMIIeTeHIIHI

IL1anupyemble pe3y/1bTaThl 0CBOCHHS AHCHUIIINHDI

OIIK-1 Cnoco0eH HCnoIb30BaTh |
3HAHMSA JUISI IOCTAHOBKH H PelleHUsl CTAHAAPTHBIX 1 HHHOBAIIMOHHBIX 327124 NP0¢eCCHOHAIBLHOI 1eSITeJIbHOCTH

NPUMEHATDb q)yH}laMeHTa.]'leble U NPUKRJIAJHbIC MEIUIIUHCKHNE, €CTECTBCHHO-HAYYHbIE

OIIK-1.1U 1 [Ipumenser
(yHIaMeHTaIbHEIE
€CTECTBCHHOHAYYHBIC 3HAHUS UL
peureHus NpogecCHOHATBHBIX 3a/1a4.

3HaTh: OCHOBHBIC 3aKOHBI U TIPEJCTAaBICHHS B 00JIaCTH €CTECTBEHHBIX W IIPHUKIIAIHBIX
JTUCLUIUTIH MEIUKO-ONOIOTHYECKOTO MPOQHIISL.

YMeTh: OlleHHBaTh, aHAJTM3UPOBATh, 0000IIATH U IPUMEHSTH TPO(ECCHOHATIBHYIO
MH(OPMAIINIO HA TEOPETUKO-METOI0TOTHIECKOM YPOBHE.

Banajerbs npakTH4YeCKHUM ONBITOM (TPYAOBBLIMH A€l CTBUSAMHU): OCHOBHBIMH METOJJAMH
HCCIIeIOBaHMS B 00JIACTH HAyK MEANKO-OMOIOTHYECKOTO MPOGHIIS.

IIK-3 Cnioco6eH NpoBOAUTH HAYYHbIE HCCJIE0BAHUS B 00/1aCTH MeIMIUHBI U OHOJIOTHH




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

[IK-3.1]/]1 Cobupaet u
00pabaTeiBaeT HAYYHYIO U HAyYHO-
TEeXHUYECKYI0 HH(OpPMAIHIO, B
pesyibTare 4yero GopMyIHpyeT
MIPOBEpsICMBIE THIIOTE3bI B 00JIaCTH
ME/IMLUHBI 1 OHOJIOTHI

3HaTh: OCHOBHBIE (D)yHAAMEHTANIbHbIE H YaCTHBIE 3aKOHOMEPHOCTH MEANKO-OHOIOTrHYECKOT0
npod IS, METOABI INIAHNPOBAHUS, ()OPMYIUPOBAHUS U PELIEHHS HAYTHO-
UCCIIeI0BaTENbCKHUX 3324 B 00/1aCTH OMOJIOTUH U METUIIUHBL

YMeTb: akKTHBHO IPHMEHSATh OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEIHKO-OHOTOTHUECKOTO POduIs 1is GOpMyTHPOBAHUS, TIIAHUPOBAHUS U PEIICHUS
HCCIIeI0BAaTENbCKIX HAyYHBIX 3aJa4H B 00JIaCTH OMOJIOTHUH ¥ MEJHUIIHBL.

Biaers npakTHYeCKUM ONBITOM (TPYAOBBIMH JIeficTBUSIMHU): GOPMYITHPOBAHUS,
IUTAaHUPOBAHMS M PEIICHUS HCCIIeIOBATENECKUX HayUHBIX 331a4 B 001aCTH OMOJIOTUH 1
MEHUILUHBL

[IK-3.1/12 IIpoBoauT ucciae1oBaHus,
HAOJFOICHHS, SKCIICPUMEHTEHI,
H3MEpEHHs IS IPOBEPKH TUIIOTE3 B
00J1aCTH MEIUIIUHEI K OHOJIOTHH

3HaTh: OCHOBHBIC €CTCCTBCHHOHAYYHbIC 3aKOHBI, NCITOJIL3YEMBIC IIPU pe€aJin3alilui MPOCKTa U
BO3MOXHBIEC METOAbI PEIIECHU ITOCTABJICHHBIX 3a1a4.

Ymerh: KBaJ'II/I(bI/IIII/IpOBaHHO OCYHICCTBJIATH NPAKTUICCKYIO SKCIICPUMEHTAJIbHYIO
JCATCIIBHOCTD.

BaageTh npakTHYeCKHM ONMBITOM (TPY/AOBBIMH e CTBHSIMH): B 00JTACTH OIICHKH
Ka4ecTBa HKCIIEPUMEHTANbHON paboThl, BRISBICHUS apTe(aKTOB U UX YCTPAHEHHS.

[IK-3.1/13 ®opmynupyeT BBIBOABI IO
WTOTaM HMCCJIeIOBaHUM, HAOTIOIeHHUH,
JKCIIEPUMEHTOB, U3MEPEHUH B
00J1aCTH MEAMIIUHBI 1 OMOJIOTHH

3Harth: METO/Ibl aHaJIn3a PE3YJILTATOB Hay‘lHO-HCCHeHOBaTeHBCKOﬁ pa60TLI.

YMeTb: KpUTHUECKH COTIOCTABNIATH U aHATU3UPOBATh MOMYUYEHHBIE U TIPEACYIIECTBYIOMINE
JTaHHBIE.

Biagerb NpakTHYecKHM ONBITOM (TPYA0BbIMH JIefiCTBUSIMHU): aHAH3a U OLEHKU
Hay4YHOH MH(pOpManuy, GopMyIMPOBKHI BEIBOJOB IT0 UTOI'aM HCCIIEOBaHUH, HAOMIOACHHH 1
SKCIIEPUMEHTOB.

IIK-7 Cnocoben pemars uccje0BaTe]bCKHE 321241 B PAMKAX peajli3alii HAYYHOI'0 IPOEKTA KaK CaMOCTOATE/IbHO, TAK H
NoJ PYKOBOJACTBOM 0oiee KBAIM(GHUIMPOHHOT0 Pa0OTHHKA

[K-7.1/1 Cobupaer u
o0OpabaTeIBaeT HAYYHYIO M HayIHO-
TEXHHYECKYI0 HHPOPMALHUIO B
paMKax peain3aluy HayqHOTo
IPOEKTa HOJ PYKOBOJACTBOM 0OoJiee
KBaNN(HUIIMPOBAHHOTO PaOOTHHKA.

3HaTh: OCHOBHbIE ()yHIaMEHTAIbHbIEC  YaCTHbIE 3aKOHOMEPHOCTH MEANKO-OHOIOTHYECKOTO
npo I, METOABI INIAHNPOBAHUS, ()OPMYIUPOBAHUS U PELICHHS HAYTHO-
HCCIIEZIOBATENIBCKUX 33/1a4 B 001acTH OMOJIOTHU U MEMIIMHBL

YMeThb: aKTUBHO IIPHMEHSATH OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEINKO-OHOIOrn4ecKoro npoduis a1 GopMyIupOBaHUs, INIAHUPOBAHUS U PELLICHUS
HCCIIeI0BAaTENbCKIX HAayYHBIX 3aJa4H B 00JIaCTH OMOJIOTHH M MEHIIHBL.

BaaxeTh NpakTHYECKUM ONBITOM (TPYAOBBIMH JeiiCTBUAMN): (GOPMYITHPOBAHUS,
TUTAaHUPOBAHMS U PEIISHUS HCCIIeIOBAaTENECKUX HAyUHBIX 331a4 B 001aCTH OHOJIOTHH 1
MEeIULHHBL.

TIK-7.1/12 IIpoBoauT HccienoBaHus,
HaOJTIOIeHHs, SKCTIEPIMEHTHI B
paMKax B paMKax peau3aliu
HAyYHOTO HPOEKTa IO
PYKOBOJCTBOM Oouiee
KBaJH(PUIIIPOBAHHOTO pabOTHHKA.

3HaTh: OCHOBHBIC C€CTCCTBCHHOHAYYHBIC 3aKOHBI, HCIIOJIL3YEMBIC IIPU p€ain3alilui NPOCKTa U
BO3MOXHBIC METOAbI PEIICHUS ITOCTABJICHHBIX 3a4a4.

YmMmerh: KBaJ'II/ICbI/IIII/IpOBaHHO OCYHICCTBJIATh NPAKTUICCKYIO SKCIICPUMECHTAJIbHYIO
JACATCIIBHOCTD.

Baagers npakTH4YeCKHM ONBITOM (TPYAOBBIMH JICHCTBUSIMH): B 00JTACTH OLICHKH
KauecTBa IKCIIEPUMEHTAIbHON paboThl, BHUIBICHHS apTe(hakTOB M UX YCTPAHCHHSI.

[IK-7.1]/13 ®opmynupyeT BbIBOABI IO
HWTOTraM MCCIIEOBaHUH, HAOIIOqCHUI
U DKCIIEPUMEHTOB.

3HaTh: METOBI aHATH3A PE3YIIBLTATOB Hay‘lHO-HCCHeIIOBaTeHBCKOﬁ pa60TLL

YMeThb: KPUTHUECKU COMOCTABIIATh M aHAIU3UPOBATh NOTyUYEHHBIE U MTPEICYIIECTBYIOIINE
JaHHBIE.

Biagers NpakTHYeCKHM ONBITOM (TPYA0BBIMH JIeHiCTBHSIMHU): aHAH3a U OLEHKU
Hay4YHOH MH(pOpManuy, GopMyIHPOBKHU BEIBOJOB IT0 UTOI'aM HCCIIEIOBaHUH, HAOMIOACHHH 1
SKCIIEPUMEHTOB.

YK-1 Cnocoben ocymecTBJATh KPUTHYECKUH aHAIU3 NPO0IEeMHBIX CUTYallHii HA OCHOBE CHCTEMHOI0 OAX0/2,

BBIPA0ATHIBATH CTPATErHIO JIeiiCTBHIi




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

VYK-1.1/11 Ananuzupyet
MIPOOJIEMHYIO CHUTYAIHIO KaK
CHCTEMY, BBISBIISIS €€ COCTaBIISAIOIINE
1 CBSI3U MEXTy HIMH

3HaTh: OCHOBHBIE 3TAIIBl, POPMBI 1 3aKOHOMEPHOCTHU Pa3BUTHS PH3UKO-XUMUIECKUX
HPOIECCOB B OMOJIOTMUECKNX 00BEKTaxX Ha KBAHTOBOM, MOJIEKYJISIPHOM, KJIETOYHOM 1
TKaHEBOM yPOBHSX B HOPME M IPH NATOJIOTHH, IPUBOIALIMX K NPOOIEMHOM CUTYyaINH.

YmMmerth: AHAJIM3UPOBAaTh OCHOBHBIC 3TAIlbI, (bOpMI:I 1 3aKOHOMEPHOCTHU pa3sBUTHUA (1)I/I3I/IKO-
XUMHYECKHUX IPOLIECCOB B OHOJIOrMYeCKNX 00BEKTaxX Ha KBaHTOBOM, MOJICKYJIAPHOM,
KJIIECTOYHOM U TKAaHEBOM YPOBHAX B HOPME U IIPU NMATOJIOTUHN IPHU HpO6J’[eMHOﬁ CUTYyalluu.

Baagernb NPAaKTUYECKUM OIIBITOM (pr}lOBblMl/I HeﬁCTBﬂﬂMﬂ): HaBBIKaMH HMCCJICIOBAHUA
U1 BBISABJICHUS XapaKkTepa U 3aKOHOMepH0€T€I71 (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX IIpoueCcCoOB B
OHOJIOrMYECKHX 00BEKTaX Ha KBaHTOBOM, MOJIEKYJISIPHOM, KJIECTOYHOM U TKAHEBOM YPOBHAX
B HOPMC U IIPU NATOJIOTUHN AJI PEIICHUA.

VYK-1.U/12 Onpenenser npobesl B
nHpopmarmu, HeoOX0JUMOH ISt
petIeHus IpoOIeMHON CUTYaluH, 1
MIPOEKTHPYET MPOLECCHI 10 UX
YCTpaHEHHIO

3HaTh: METObI aHANIN3a TPOOJIEMHON CUTYAIHUH.

YMeTb: onpenensts mpobeisl B HHGOPMAUK M HAXOAUTH ITyTH BOCHOIHEHUS ATUX
npo06esoB; yCTaHABIMBATh IPUIMHBI BOSHUKHOBEHHS IIPOOIEMHON CUTYaLUH.

Biagers npakTHYecKHM ONBITOM (TPYAOBBIMH JIefiCTBUSIMH): pEIICHNS ITPOOIEMHON
CHUTYal[M{ Ha OCHOBE JOCTYITHBIX HCTOYHUKOB HH(OPMAIIUH.

YK-2 Cnoco0eH ynpaBJ/isiTh IPOEKTOM Ha BceX ITANAX €ro >KM3HEeHHOr 0 IUKJIa

YK-2.11/11 ®opmynupyeT Ha OCHOBE
MIOCTaBJICHHOH MTPOOIIEMBI
MIPOEKTHYIO 3a/1auy 1 C1ocob ee
pelIeHus epe3 pean3aliio
MIPOEKTHOTO YIIPaBICHUS

3HaTh: COCTOSIHHE HpOGJ’IeMBI, Ha pelIicHue KOTOpOﬁ HaIpaBJICH IPOCKT, HA MOMEHT €TI0
Hayaja.

YMeTb: GpopMyIHpOBaTh LENb U 3aJaH TIPOEKTA.

Baagernb NMPAaKTUYECKUM OIIBITOM (pr}.IOBBIMI/I HeﬁCTBﬂﬂMH): HaBBIKAMH aHATUTUYECKOMN
" HCCHeI{OBaTeJILCKOﬁ JCATCIIBHOCTH B CIIeUaTBLHOMN obacTu IJIaHUPYEMOTO IIPOCKTA.

YK-2.1/12 Pa3pabaTriBact
KOHIICTIIIUIO TIPOEKTa B paMKax
0003HaYCHHOHN TPOOIIEMBI:
(bopMyMpyerT 1elb, 3a1a4H,
000CHOBBIBAET aKTyaIbHOCTD,
3HAYUMOCTb, 0)KU/IACMBIE PE3yJIbTaThI
1 BO3MOXKHBIE c(hepbl UX TIPUMEHEHHUS

3HaTh: METOJBI U CIIOCOOBI JOCTHIKEHUS LIEJIU U PEIIEHHsI IOCTABICHHBIX 3a1ay.

‘YMmeTb: BeIOUpats HanOouee 3G heKTuBHBIE B MHYOPMATUBHEIE METOIBI H CIIOCOOBI
JOCTH)KEHUS 1IN U PELICHHs [TOCTaBICHHBIX 33/1au.

BaageTs npakTH4YeCKHM ONMBITOM (TPYAOBBIMH /1€ CTBUSIMM): HaBBIKAMU 3 PEKTHBHOU
peanu3aluy METOJI0B ¥ CIOCOOO0B JOCTHIKEHUS IENH U PEIIeHHs TOCTaBICHHBIX 33/1ad.

YK-2.1/5 OcymectBuser
MOHHUTOPHHT XO/1a pean3annm
MPOEKTa, KOPPEKTHUPYET OTKIOHEHHS,
BHOCHT JIONIOJTHUTEIIbHBIC N3MEHCHUS
B IUIaH pean3alMi IPOCKTa,
YTOYHSIET 30HBI OTBETCTBEHHOCTH
YYaCTHHKOB IIPOEKTa

3HaTh: MECTO/bI U CII0COOBI JOCTHMIXKCHUS LCIIA U PCIICHUA ITOCTAaBJICHHBIX 3a1a4.

YMmers: BeOupath Hanbomnee 3pekTUBHBIC 1 HHPOPMATHBHBIC METOIBI M CIOCOOBI
JOCTVKSHUSI LISTH ¥ PEIICHHS TOCTABICHHBIX 3a1ay.

BaageTh npakTH4YecKUM ONBITOM (TPYAOBBIMH /1€ CTBUSIMM): HaBBIKAMU 3 PEKTUBHON
peanu3anuy METOA0B U CIIOCOOO0B TOCTHIKEHHS LIEJIN U PELISHHs IIOCTaBICHHBIX 33/1a4.




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yuaromuxcs / Blfll];l y4eOHBIX 3aHATHIi / PopMbI Bcero Pacnpenenenune yacos 1o
NMPOMEKYTOUYHOMH aTTecTalUN 4acoB ceMecTpam

7 8 9 10
YueOHble 3aHATHS
KonrakTHas pa6ora o0y4yaromuxcs ¢ npenoaasarejem B cemecrpe (KPO), B T.4.: 300 62 78 78 82
Cemunapckoe 3anstue (C3) 82 15 20 22 25
Jlekrmonnoe 3ausrtue (JI13) 70 16 18 18 18
JlaGoparopHo-nipakTuyeckoe 3ausatue (JII13) 134 29 36 34 35
Kosmoksuym (K) 14 2 4 4 4
CamocTrosiTesbHasi padoTa o0y4yaromuxcs B cemectpe (CPO), 230 44 62 62 62
B T.4.:
IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 230 44 62 62 62
IIpoMexyTOUHAsI aTTECTANMA:
KonrakTHas pa6ora o0yuyarommxcs B Xxoe npome:kyTouHoii arrecrauuu (KPITA), B 19 2 4 4 9
T.U.:
Ok3ameH (D)** 9 0 0 0 9
3auger (3)* 10 2 4 4 0
CamocTrosiTesibHasi padoTa 00y4aloUXCcsl NPU NOATO0TOBKE K MPOMEKYTOYHOMH 27 0 0 0 27
arrectannu (CPITA)**
O6umas TpyoesKocTs s (OTI) B yacax: OT/I = KPO+CPO+KPITA+CPITIA 576 108 144 144 180

B 3aueTHbIX eaununax: OT/I (B yacax): 36 16.00 3.00 | 4.00 | 4.00 5.00

* Bpems miis MpoBeACHHUS MPOMEKYTOUYHOUM arrectanuu B (opme 3ad4éTa BBIACISETCS B paMKax
KoHTakTHOU padoTs ([IB3) [IpoBenenne mpomexxyTouHOM aTTecTanuu B popMe 3a4éTa OpraHu3yeTcs

B COOTBCTCTBUU C PACIIMCAHHUCM 3aHATHIA.

** TIpoMexyTO4Has aTTecTalvs 0O0yJaromuxcs Mo AUCIHUIUIMHE B opMe IK3aMEeHa OpPTaHU3yeTCs B
paMKax SK3aMEHAIIMOHHOW CECCHU COTJIACHO PACIMCAaHUI0 IK3aMEHOB. BpeMs Ha TOATOTOBKY K
9K3aMEHY U €T0 MPOXO0XKICHHUE YCTAHABIMBACTCS YUEOHBIM TNIAHOM 00pa30BaTeIbHON IPOrPAMMBL.




3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

7 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH JUCHUILUIMHBI

Pasnen 1. buo

H3UKA KICTKH

VK-1.WJ12, TIK-7.
W1, TIK-7.M]12,
IK-7.1/13, VK-2.
W1, VK-2. 112,
VK-2.1]15, OIIK-
1.A1, TIK-3.
W1, TIK-3.1]12,
TIK-3.113, YK-1.
W1

Tema 1. buodusuxa knerkn

Vcropus n3ydeHUs ¥ COBPEMEHHBIE IIPEACTABICHHS O CTPOSHAN
6uonornueckux Membpan. OyHkunn MmemOpas. CHIKeHHe
pa3mepHOCcTH qudy3un B MeMOpaHHBIX CTPYKTypax. MoHOCION
KakK MoJienb bruosoruueckoir Mmembpansl. BJIM kak Mozens
Ononornueckoit MeMOpaHbl. JINTIOCOMBI Kak MOJETb
Ouonoruyeckoit MeMOpaHsl. Vcronp30BaHue JTUIIOCOM B
MeIunuHe. BUIBI TOIBIKHOCTH KOMIIOHEHTOB MEMOpPAHEI
MeTobl ux u3ydenus. Onun-¢uon Gochonunuaos, ero 3HauCHUE
1 METOJ M3MEpeHUst CKopocTH ¢iumn-diromna. JlatepansHas

1 dy3ns KOMIOHEHTOB MEMOPaHbI U €€ PeryJIaius B KIETKe.
[MoaBrmXHOCTE M KOH(GOPMAITHS )KUPHOKHUCIOTHBIX LieTIei B
mem6Opanax. Kunku, ux gyHkiponansHas pons. Oa3oBbie
TIepexObl JINMUIOB B MeMOpaHax. BinsHne xonectepuHa Ha
(azoBble nepexoas! Kierka kak TepMoanHaMuyuecKas CHCTEMA.
BBenenue: TepMoauHaMuKa B OHOJIOTHN, OCHOBHEIE TIOHATHS H
TepMUHBIL. BHIBI TEpMOIUHAMUYECKHX CHCTEM. MakponapaMeTpsl
TepMOIMHAMHUYECKOH cHCTeMBI. TepMoanHAMIIEeCKIE COCTOSHHIS:
PaBHOBECHOE COCTOSIHUE U CTALIOHAPHOE COCTOSIHUE,
HEpaBHOBECHOE COCTOSIHUE. SIBIICHUE IIepeHoca: yCIOBHE
BO3HHMKHOBEHUS IlepeHoca. JBrKyIas cuiia nepeHoca (rpagueHT).
Krerka kak HepaBHOBECHAsI TEPMOJHHAMUYECCKAs CHCTEMA.
I'pagueHT 3MeKTPOXUMHYECKOro MOTEeHINaIa Kak IpU4rHa 1
KOJIMYECTBEHHAS XapaKTePHCTHKA SBJICHHS IIEPEHOCA BEIECTBA
(muddy3uu, maccuBHoro Tpancmnopra). OCHOBHBIE
KOJIMYECTBEHHBIE XapaKTEePUCTHKH TPAHCMEMOPaHHOTO IIepeHoca
BelecTBa (IIOTOK M IJIOTHOCTD MOTOKA). IIpoduib cBoboqHOM
sHeprun JudyHIUPYIOMIX dYepe3 MeMOpaHy MOJIeKy (M HOHOB).
MornekynspHsle Mexanu3Mbl Auddysun. [Ipocras quddysust.
Oo6neruennas muddysust. [IepeHoc BOABI Kak pUMep JITISHHON
muhoysun. Koadouuuent nponunaemoctu 6nomMmeMopaH, ero
3aBUCHMOCTH OT PaCTBOPUMOCTH BEII[ECTBA B JIMITH/AX,

K03 GULHEHT pacripeeneHns. AKTUBHBIA TPAHCIIOPT HOHOB H
HeOOoNbImMX MoJeKy. [lepBUYHBII aKTHBHBIH TPAHCTIOPT
(onpenenenue). Monnsle Hacocs!: . , Na+ — nommna, H+ — ATd-a3a.
[Iporonnas mommna. BropuaHsIif (cONpsKEHHBIH) aKTUBHBII
Tpancnopt (Onpenenenue). [Ipumeps! conpsoxeHus.
XeMHoCMOTHYECKas TEOPHsI OKUCIUTENBHOT0 (hochopunmpoBanus
B MUTOXOHJIPUSIX: OCHOBHBIE ITOCTY/IaThl MUTUENa U UX
SKCIIepUMEHTANIbHEIE TOKa3aTeNbCTBA. TpaHc(opManys SHEPruH B
6uomembpanax. Ponp MeMOpaHHBIX OMONOTeHIHANOB. Penokce-
nens 1 npoToHHas AT®d-a3a kak OCHOBHEIE T€HEPaTOPHI
MeMOpaHHOTO MoTeHIMaaa MuToXoHApui. Jluddysus B crtomHoii
cpene. ITocTynats! kimaccuaeckoi neKTpoauddy3noHHOH Teopun
1 UX 000CHOBaHUE IIPUMEHEHHsI K MeMOpaHe. BEIBoT OCHOBHOTO
ypaBHeHUS MU GY3UH B CIUIOMIHOM cpee. AHAIN3 OCHOBHOTO
ypaBuenus qu@ysun: [lepssiit 3akon Ouxa. CBs3b MOTOKA U
MIPOHUIIAEMOCTH (BTOpOH 3akoH Duka). YpaBHEHHE
anekTpodopesa. BiusHue HenepeMennBaeMbIX CJI0EB
OKpYyatomen cpensl Ha Auddy3uto. OTHOCUTEIBHBINA BKIIA]
MeMOpaHbI M HellepeMeIINBaeMOil Cpeibl B 001Iee CONPOTHBICHUE
MOTOKY. BBIBOX 1 aHAIIN3 ypaBHEHNUS OTOKA B IIPHOIIDKEHIH
MOCTOSIHHOTO TOJIs. DNeKTpHYECKHe TTOTEHIIUAbl KI€TOUHBIX
MeMOpaH. [Ipodus 5IeKTprIecKoro NoTeHn ana B IpHOIKEHAN
l'ompaMaHa. BIBOA M @aHAJIU3 ypaBHEHUS NTOTOKA B IPHOIMKEHUH
MIOCTOSTHHOTO oIt (B prbmmkeHnu ["onpamana). CooTHOIIEHHE
VYecunra —Teopeina. [IpoHniaeMocTs U 21eKTpudecKast
IIPOBOIVIMOCTE MeMOpaHbIL. BonbT—-aMmepHsIe XapakTepHCTHKI
MeMOpaHsbl. buogusrka noHHbIX kKaHaoB. Teopus. DakTel, HE
Hamie e o0bICHEHHS C O3UIUH KITaCCHIECKOH
aneKkTpoaAndHY3HOHHOM TEOpHH, U UX NPUUYMHBI, TOOYIUBIINE K
CO3JJaHUIO TEOPHU JUCKPETHOTO IBIDKECHHS HOHOB B KaHAJIE.
OcHoBHbIE (U3HMYECKHE TOCTYJIATHI TEOPUH AUCKPETHOTO
JBIDKEHHS] HOHOB. VIOHHEIH TOTOK B 3-X GapbepHOM KaHAIIe
(xaHane ¢ IByMsl MECTaMH CBs3bIBaHUs). BonmbT-aMnepHbie
XapaKTepPHCTHKY KaHaja C AByMsl MECTaMHU CBSI3BIBAHNS B
3aBUCUMOCTH OT €ro CTPYKTypbl. Hacklenue u GnokupoBaHue
HOHHOTO TOKa B KaHaJIe C AByMsl MECTaMU CBsI3bIBaHUS. V3yueHne
SJIEKTODUYSCKONW aKTUBHOCTH ONIMHOYHBIX MOHHBIX KaHAJIOB.
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Mertonsr 0OHapYKEHHUs OMUHOYHBIX HOHHBIX KaHAJIOB: MeTox
BJIM. Patch clamp kietounsix Memopan. [Tomydyaemast
nHpopmarn [IpoBoauMocTs HOHHOTO KaHana. Kunetnka paboTht
HOHHOTO KaHana.B-a xapakrepuctuka kanana. BeiBoa popmMyisl
TS pacuéTa paanyca KaHana. THIIBI CTPYKTYp HOHHBIX KaHAJOB.
benkorsie kaHanbl. CTpOCHHE U MEXaHH3M (DYHKIIHOHUPOBAHUS
BoHOTO KaHaia. CTpoeHre 1 MeXaHu3M (yHKIHOHUPOBAHUS
KaHaya, GOpMHUPYEMOro rpaMUIUANHOM A. JIUMHIHbBIC TIOPBI TPH
(azoBoM mepexoie MeMOpaHHBIX (HOCHOTHUITHIOB, UX
OTJIMYUTENBHBIC OCOOCHHOCTH OT KaHanoB. KaHabl cMenIaHHOro
tuna. CTpoeHne 1 GyHKINOHUPOBAHUE KaHATIOB, 00pa3yeMbIX
MOJHCHOBBIMU aHTHONOTHKaMU. VICTIOb30BaHEe KaHATIOB B
COBPEMEHHBIX OMO—H METUIIMHCKUX TEXHOJOTHSIX.
buosnerporenes kierok. MeTob! U3MEPEHHs AIEKTPUIECKUX
MMOTEHIIMANIOB. Y CTPOCTBO MHEKpoatekTpona. [Ipocroe moHHoe
paBHoBecue HepHcra—/lonHana (onpenenenue). Y cloBust
BO3HHKHOBEHHS paBHOBecHs. BriBoz moreHnuana Hepraera —
JNonnana. Ananu3 nmorennuana Hepucra—/{onnana. O6nacts
MPUMEHUMOCTH. 3aTpaThl HOHOB Ha CO3/IaHHE PAaBHOBECHOTO
MeMOpaHHOro noteHuuana. PaHosecue I'nu66ca-/{onnana (
YcnoBusi BOSHUKHOBEHMS). BEIBOA ypaBHEHUSI TOTCHIIHAI
Jonnana. Mexda3Hblif MOTCHIIHA. Y CIOBUS BOSHUKHOBCHHUS.
BriBog ypaBHeHUs Mexk(dazHOTo noteHuana. GopmMupoBanue
JIBOMHOT'O 3JIEKTPUYECKOro ciod. J{nuHa 5KpaHUpOBaHUs B
runpodoOHOI U THIpOoPHIbHOM (a3ax. CTalioHapHEIC
IEKTPUIECKHE MTOTEHIMAIEl Ha MeMOpaHe TTOKOSIIEHCsT KITETKH.
OmnpeneneHne CTaIOHAPHOTO IEKTPUIECKOTO TTOTCHITHATA.
VYcnosue cranmonapaocT XomxkuHa—Karna. Mcnons3oBanue
ypaBHEHHUE MOTOKA B MpHOIKeHun ['oibIMaHa 1S BEIBOAA
MeMOpaHHOTO MOTEHIUAJIA IIPH YCIIOBUH €ro CTallHOHAPHOCTH.
AHanmm3 ypaBHEHHUS CTAIIHOHAPHOTO MEMOPAHHOTO MOTEHIINAA
TNonsamana-Xomkkuna- Karua (I'XK). OTHOCHTENBHBIC
Kk3(OUIHEHTH HOHHON MPOHUIIAEMOCTH MEMOpAaHEL. 3amuch
ypaBHeHus noreHnuana [’ XK ¢ ucrnonb3oBaHHEM OTHOCHTEIBHBIX
K03 (PHUIIIEHTOB HOHHOM MTPOHUIIAEMOCTH ISl HOHOB,
yuacTByromux B popmuposanun ypasaenus [ XK. OcHoBHOE
orpaHuueHue B ucnoib3zoBanuu ypasHenus [ XK. Ycnosus
npubnmwkeHus notenimana ['’ XK k paBHOBeCHOMY MeMOpaHHOMY
noreHnuany Hepucra-/loHHaHa. DKBUBaJICHTHAS SJICKTPHYCCKAS
cxema MeMOpaHbl. BbIBoT MeMOpaHHOT0 NOTEHIUANA C
HCTIONE30BaHNEM SKBUBAJICHTHON 3JIEKTPHICCKON CXEMBI
MeMOpaHbl. BeIBOT MEMOPaHHOTO MOTEHIIMANA B IPUCYTCTBUU
9JIEKTPOTEHHOTO Hacoca. M3ydeHne TpHACOMUTENHATBHOTO
MOTEHLIMAIA KOXKU JIATYIIKU C UCIIOJIb30BAaHUEM KaMephl Y CCHHTA.
BriBog hopmytel 1uist pacuéra TPaHCIMUTETHATILHOTO
3JIEKTPUYECKOTO TOTCHITHAIA KOXKH JIATYIIKH NPH paboTe HATpHid-
KaJmeBoro Hacoca. MoJenb JIeKTPOreHHOTo Hacoca ¢ YTEUKOH
(pacu€t MeMOpPaHHOTO MOTCHIIHAJIA B TPUCYTCTBUU
9JIEKTPOTEHHOTO HAcOCa C UCTIOJIb30BAHUEM SKBUBAJICHTHON
JJICKTPUUECKOM cxembl). ['eHepanus KIeTKaMu AIeKTPUICSCKUX
AMIYJbCOB. Brodusnuecknii MEXaHN3M reHepaluy MOTeHIIHAa
neicTBHsL. MeTo huKcaluu HalpsHKEHHS Ha MeMOpaHe.
M3MeHeHns MOTOKOB HOHOB KallUsl U HATPHUS BO BPEMEHH IIPH
reHepaluu noreHuuana aeucTBus. CelleKTMBHOCTh HOHHBIX
KaHAJIOB, PETYJIIHSI pa0OTH HOHHBIX KaHAJIOB. BOPOTHEIE TOKH.
KabGenbHbIe CBOICTBAa HEPBHBIX BOJIOKOH. CKOPOCTh MPOBEIACHUS
HEpBHOTO MMITyJIbca; Tenerpaduoe ypaBaeHne. OcoOeHHOCTH
MPOBEICHHS HEPBHOTO UMITYJIbCA B MHEIM3UPOBAHHBIX HEPBHBIX
BOJIOKHAX. ['pajryasibHbIe JIEKTPUIECKUE UMITYIIECHI KIIETOK, HX
0COOEHHOCTH ¥ MeMOpaHHbIC MEXaHU3MbI TeHepaluu. [ eHeparys
KJIETKaMH 3JIEKTPUIECKUX UMITYIIECOB. brodu3nyeckuii MexaHu3M
TeHEepaIiK MOTeHITAIa JSUCTBH. MeToa (UKCaluH HANPsHKCHHS
Ha MeMOpaHe. OnbITE X0HKKHHA-XaKCITH, JOKA3aBIINEe HOHHYIO
MpUPOY MOTeHLIKANA AeicTBUs. KomnuecTBeHHAst pEKOHCTPYKLIUS
MOTEeHLMaNa AeUCTBUS. Y paBHEHUS X0 KKUHA—XaKCIH IS
pacuéTa 3JIeKTPUUECKON IIPOBOANMOCTH MEMOPAHBI [UIsl HOHOB
HATPHS U KAl B X0/1¢ GOPMUPOBAHUS MOTCHIIAANA ICHCTBUS.
Bopornbie Toku. CeneKTUBHOCTh HOHHBIX KaHAJIOB, PETyIISLIUs
paboThI HOHHBIX KaHaoB. KabenbHbIe CBOHCTBAa HEPBHBIX
BOJIOKOH. AKCOH — Ka0eJTh ¢ TUIOXMMH KaOeIbHBIMH CBOMCTBAMH,
noyemy? AKCOH—Ka0elb ¢ yCHIICHHEM, ToueMy MexaHnu3m
MPOBEICHUSI HEPBHOT'O UMITYJIbCY 10 IEMUEIIMHE3UPOBAHHOMY .
Oco0eHHOCTH TPOBEACHUS HEPBHOTO HMITYJIBCY IT0
JIEMHUEITMHE3UPOBAaHHOMY. MUEIIMHU3UPOBAHHOMY BOJIOKHY.
OH3HKO-XUMUIECKUe (HaKTOPBI, 00ECIICUNBAIOIIIE YCIICTITHOE
MIPOBE/ICHHE MTOTEHIMANA JEHCTBUS MO BOJIOKHY 0€3 HCKa)KSHHS
€r0 aMIUTUTVITEL U (hODMEI K MECTV Ha3HAUEHHs Taxe TIDU
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JUTHTEIIBHOM BO30YKIACHHU MeMOpaHsl. I'pamxyanbHbie
UEKTPUIECKHE UMITYJIBCHI KIETOK, UX OCOOCHHOCTH U
MeMOpaHHbIe MEXaHU3MBI TeHepaluy. DKBHBAJICHTHAS
JNIeKTpHYecKas cxema kabderns. BeiBog hopMyiibl KOHCTaHTEI
JUTHHBI BOJIOKHA. CKOPOCTH IIPOBEACHHSI HEPBHOTO MMITYIIBCA;
TenerpagHoe ypaBHeHHe. OU3NKO-XUMHUYECKUE XapaKTEPUCTUKH
KJIIETOYHOH MOBEPXHOCTH, METOBI MX H3ydeHust. Kierounsre
KOHTAKTBI: THUIIBI, 3JIEKTPUYECKUE CBOMCTBA, MEXaHUYECKasi
MIPOYHOCTH. METOIbI H3yUeHH aJ[re3un KIeToK. brnodunsmnaeckne
MeXaHHU3MbI arperalliOHHOr0 B3aUMO/ICHCTBUS SPUTPOLIUTOB,
aKTUBUPOBAHHBIX TPOMOOIINTOB. MeXaHN3M HapyIICHUS
MEXKKJICTOUHBIX B3aUMONCHCTBUI B MATOJIOTHL.

8 cemecTp
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Paznen 1. buo

H3UKA KJICTKH

VK-1.1J12, TIK-7.
WL, TIK-7.1]12,
IK-7.1]13, YK-2.
U1, VK-2.1J12,
VK-2.1J15, OIIK-
LU/AL, TIK-3.
W1, TIK-3. 112,
TK-3.1J13, VK-1.
Wl

Tema 1. buodusuka knerkn

Vcropus n3ydeHUs U COBpEMEHHBIE IIPEACTABICHHS O CTPOSHUN
ouonormyeckux MeMOpaH. @yHkIK MeMOpaH. CHIKeHne
pa3mepHocTH U dy3un B MeMOpaHHBIX CTPYKTypax. MoHOCION
Kak MoJienb Oronorudeckoir Mmemopansl. BJIM kak Monens
Ononormyeckoit MeMOpaHbl. JINIIOCOMBI Kak MOJETb
Ouonormyeckoit MeMOpaHsl. Vcronb30BaHue JTUIIOCOM B
MeIunuHe. BUIB TOIBIDKHOCTH KOMITOHEHTOB MEMOpPaHbI
MeTO/bl MX u3ydeHus. duun-¢uon pochonunuIoB, ero 3Ha4YCHNE
1 METOJ M3MEpeHUst CKopocTH (ium-diromna. JlatepansHas

1 dy3ns KOMIOHEHTOB MEMOPaHBI U €€ PEryJIays B KIETKe.
[oaBrmXHOCTE M KOH(GOPMAIHS )KUPHOKHUCIOTHBIX LeTIeil B
MeMmOpanax. Kunku, ux ¢pyHKIHOHaANBHASA poiib. Pa30BbIe
TIepexo/Ibl JINMUI0B B MeMOpaHax. BimsHue Xxonectepuna Ha
(asoBble mepexoas! KieTka kak TepMoAnHaMHUYIECKas CUCTEMA.
BBenenue: TepMorHaMuKa B OHOIOTHH, OCHOBHEIE TIOHATHS H
TepMUHBIL. BHIBI TEpMOANHAMUYECKHX CHCTEM. MakponapaMeTpsl
TePMOIMHAMUYECKOH cHCTEeMBI. TepMoanHAMIYECKIE COCTOSHHIS:
PaBHOBECHOE COCTOSTHUE U CTAL[OHAPHOE COCTOSIHUE,
HEepaBHOBECHOE COCTOSIHUE. SIBIICHUE IIepeHoca: YCIOBHe
BO3HHKHOBEHHS IepeHoca. JBKyInas cuia nepeHoca (rpajnueHr).
Kirerka kak HepaBHOBECHAs TEPMOJHHAMUYECKAs CHCTEMA.
I'pagueHT 3MeKTpOXUMHUYIECKOT0 MOTEeHIINaIa KaK IPUYHHA 1
KOJIMYECTBEHHAs XapaKTePHCTHKA SBJICHHS IIEPEHOCA BEIIECTBA
(muddy3un, naccuBHOTO TpaHcnopTa). OCHOBHBIE
KOJIMYECTBEHHbIE XapaKTEePUCTHKH TPAHCMEMOPaHHOTO IIepeHoca
BelIecTBa (IIOTOK U IUIOTHOCTH 1oToKa). [Ipoduns cBoOogHOM
sHeprun JudyHIUPYIOMIX Yepe3 MeMOpaHy MoJIeKy (M HOHOB).
MonekyspHble Mexanu3Mmbl auddysun. [Ipocras nuddysus.
Oo6neruyennas muddysust. [IepeHoc BOABI Kak IpUMep JITIeHHON
mudoysun. Koadouuuent nponunmaemoctu 6nomMmeMopan, ero
3aBUCHMOCTB OT PaCTBOPUMOCTH BEIL[ECTBA B JIMITH/IAX,

K03 HULHEHT pacrpesieseHusl. AKTHBHBIN TPAaHCIIOPT HOHOB
HeOOoNbImMX MoJieKyl. [lepBHYHBII aKTHBHEIH TPAHCTIOPT
(onpenenenue). Monnsle Hacocs!: . , Na+ — nommna, H+ — ATd-aza.
[Iporonnas mommna. BropuuHslii (conpsKEHHBIIH) aKTUBHBIN
tpancnopt (Onpenenenue). [Ipumeps! conpsikeHus.
XeMHoCcMOTHYeCKas TEOPHsI OKUCIUTENBHOTO (ochoprmmpoBanus
B MUTOXOHJPHSAX: OCHOBHBIE OCTYJIaThl MUTYENA U UX
9KCIIepUMEHTANIbHEIE TOKa3aTesbcTBa. TpaHcdopManys SHEpruy B
o6uomemOpanax. Ponp MeMOpaHHBIX OHONOTeHIIMANOB. Penokc-
nens 1 npoToHHast AT®d-a3a kak OCHOBHEIE T€HEPaTOPHI
MeMOpaHHOTO HoTeHnnana MuToxoHaApuit. Juddysus B crtomHoii
cpene. [Toctynars! kimaccuaeckoi aekTpoauddy3noHHOH Teoprn
1 UX 000CHOBaHKE PUMEHEHHs K MeMOpaHe. BrIBoa OCHOBHOTO
ypaBHeHHUs T GY3UH B CIUIOIIHOM cpese. AHAIN3 OCHOBHOTO
ypaBuenust au¢ysun: Ilepssrit 3akon Ouka. CBs3b MOTOKA U
MIPOHUIIAeMOCTH (BTOpOH 3akoH duka). YpaBHeHHE
anekTpodopesa. BnusHue HenepeMemnBaeMbIX CI0EB
OKpYyKaromen cpensl Ha Auddy3uto. OTHOCUTENBHBIN BKIIA]
MeMOpaHbI M HeMepeMeIINBAacMOM CpeIbl B 00IIIee COMIPOTUBICHUE
MOTOKY. BBIBOX M aHAIIN3 ypaBHEHNUS TOTOKA B IIPHOIIKEHIH
MOCTOSIHHOTO TOJIS. DNeKTPHYECKHE TTOTEHIIUAbI KIETOUHBIX
MeMOpaH. [Ipoduis 5IeKTprIecKoro NoTeHnrana B IpAOIKEHHN
l'ompaMaHa. BIBOA M @aHAU3 YPaBHEHUS TOTOKA B IPHOIIKEHUH
TIOCTOSIHHOTO TouIs (B pubimkeHnu ["onpamana). CooTHOIICHHE
Ycennra —Teonemnna. [InoHnIIaeMocTs 1 3neKTpruecKas
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MIPOBOJMMOCTS MEMOpaHbL. BoibT—aMIepHbIe XapaKTEepUCTHKA
MeMOpaHbl. brodu3rka HoHHBIX KaHanoB. Teopusa. DakThl, He
HaIlleAnne OOBSCHEHUS C TIO3UINI KJIACCHIECKOM
3NEeKTPOAUGGY3NOHHON TEOPHH, M UX TPHYUHBI, TOOYAUBIINE K
CO3/IaHHIO TEOPUH JUCKPETHOTO IBWYKCHHSI HOHOB B KaHAJIE.
OcHOBHBIC (HU3UUECKHE TIOCTYJIATH TCOPHU TUCKPETHOTO
IIBIDKCHHS HOHOB. VIOHHBIH MOTOK B 3-X OaphepHOM KaHale
(kaHaJie ¢ IByMsI MeCTaMH CBs3bIBaHUs ). BonbT-amnepHbie
XapaKTEePHUCTHKH KaHalla C IByMs MECTaMH CBSI3bIBAaHHS B
3aBHCHUMOCTH OT €ro CTpYKTypbl. Hackiienue u 010kupoBanue
HMOHHOTO TOKa B KaHAJIe C IByMs MECTaMH CBSI3bIBaHUS. V3ydeHne
3JICKTPUYECKON aKTUBHOCTH OJMHOYHBIX HOHHBIX KaHAJIOB.
Mertonsr 0OHApYKEHUsI OMUHOYHBIX HOHHBIX KaHAJIOB: MeTox
BJIM. Patch clamp xietounsix Memopan. [Tomydyaemast
nHpopmMarn [IpoBoauMocTs HOHHOTO KaHana. Kunetnka paboTst
HOHHOTO KaHana.B-a xapakrepuctuka kanana. BeiBoa popmysisl
IUTs pacuéTa paanyca KaHana. THIIBI CTPYKTYp HOHHBIX KaHAJOB.
benkorsie kaHanbl. CTpOCHHE U MEXaHH3M (DYHKIIHOHUPOBAHUS
BoHOTO KaHaia. CTpoeHue 1 MeXaHu3M ()yHKIHOHUPOBAHUS
KaHaya, GOpMHPYEMOro rpaMUIUANHOM A. JIUMHIHbBIC TIOPBI TPU
(azoBoM mepexoie MeMOpaHHBIX (HOCHOTHUITHIOB, UX
OTJIMYUTENBHBIC OCOOEHHOCTH OT KaHaIoB. KaHabl cMenIaHHOro
tuna. CTpoeHne 1 (yHKINOHUPOBAHUE KaHAJIOB, 00pa3yeMbIX
MOJHCHOBBIMU aHTHONOTHKaMU. VICTIONb30BaHEe KaHATIOB B
COBPEMEHHBIX OMO—H METUIIMHCKUX TEXHOJOTHSIX.
buosnerporenes kierok. MeTob! U3MEPEHHs AIEKTPUUECKUX
MMOTEHIIHANIOB. Y CTPOCTBO MHUKpoatekTpona. [Ipocroe moHHoE
paBHoBecue HepHcra—/lonHana (onpenenenue). Y cloBust
BO3HHKHOBEHHS paBHOBecHs. BriBox moreHnuana Hepraera —
JNonnana. Ananu3 nmorennuana Hepucra—/{onnana. O6nacts
MPUMEHUMOCTH. 3aTpaThl HOHOB Ha CO3/IaHHE PAaBHOBECHOTO
MeMOpaHHOro noteHuuana. PaHosecue I'nu66ca-/{onnana (
YcnoBusi BOSHUKHOBEHMS). BEIBOA ypaBHEHUSI TOTCHIIHAI
Jonnana. Mexda3Hblif MOTCHIIHA. Y CIOBUS BOSHUKHOBCHHS.
BriBog ypaBHeHUs Mexk(dazHOTo noteHnana. GopmMupoBanue
JIBOMHOT'O 3JIEKTPUYECKOro ciod. J[nuHa 5KpaHUpOBaHUs B
runpodoOHOI U THIpOPHIbHOM (a3ax. CTalioHapHEIC
3JIEKTPUYECKUE MOTEHIIHAIBI HAa MEMOpaHe MOKOSIICHCS KICTKH.
OmnpeneneHne CTaIOHAPHOTO IEKTPUIECKOTO TTOTCHITHATA.
VYcnosue cranmonapaoct XomxkuHa—Karna. McnonszoBanue
ypaBHEHHUE MOTOKA B MpHOImKeHu: ['olbIMaHa 1S BEIBOAA
MeMOpaHHOTO OTEHIIUAJIA IIPH YCIIOBUH €r0 CTallHOHAPHOCTH.
AHanmm3 ypaBHEHHUS CTAIIHOHAPHOTO MEMOPAaHHOTO MOTEHIINAA
T'onbamana-Xomkkuna- Karna (I'XK). OTHOCUTENBHBIC
Kk3(GUIHEHTH HOHHON MPOHUIIAEMOCTH MEMOpAaHEL. 3amuch
ypaBHeHus noreHnuana [’ XK ¢ ucrnonb3oBaHHEM OTHOCHTEIBHBIX
K03 PHUIIIEHTOB HOHHOM MTPOHUIIAEMOCTH ISl HOHOB,
yuacTByromux B popmuposanuu ypapaenus [ XK. OcHoBHOE
orpaHuueHue B ucnoiab3zoBanuu ypasHenus [ XK. Ycnosus
npubnmwkeHus notenmana [’ XK k paBHOBeCHOMY MeMOpaHHOMY
noreHnuany Hepacra-/loHHaHa. DKBUBAJICHTHAS SJICKTPHYCCKAS
cxema MeMOpaHbl. BBIBo1 MeMOpaHHOT0 NOTEHIHANA C
HCTIONE30BaHUEM SKBUBAJICHTHON 3JEKTPHICCKON CXEMBI
MeMOpaHbl. BeIBO MEMOPAaHHOTO MOTEHIIMANTA B IPUCYTCTBUU
9JIEKTPOTEHHOTO Hacoca. M3ydeHne TpHACOMUTENHATBHOTO
MOTEHLIMANA KOXKU JIATYIIKU C UCIIOJIb30BaHUEM KaMephl Y CCHHTA.
BriBog hopmytel 1t pacuéra TPaHCIMUTETHATILHOTO
3JIEKTPUYECKOTO TOTCHITAIA KOXKH JIATYIIKH NP paboTe HATpHid-
KaJmeBoro Hacoca. MoJenb IeKTPOreHHOTo Hacoca ¢ YTEUKOH
(pacu€t MeMOpaHHOTO MOTCHIIHAJIA B TPUCYTCTBUU
9JIEKTPOTEHHOTO HAcOCa C UCTIOJIb30BAHUEM SKBUBAJICHTHON
JJICKTPUUECKOM cxembl). ['eHepanus KiIeTKkaMu AIeKTPUICSCKUX
AMIYJbCOB. Bropusnuecknii MEXaHN3M reHepaluy MOTeHIAa
neicTBHsL. MeTo huKcaluu HalpsHKEHHST Ha MeMOpaHe.
M3MeHeHUs MOTOKOB MOHOB KallUsl U HATPHUS BO BPEMEHH IIPH
reHepaluu noreHuuana aeucTBus. CelleKTMBHOCTh MOHHBIX
KaHAJIOB, PETYIIHS pa0OTH HOHHBIX KaHAJIOB. BOPOTHEIE TOKH.
KabGenbHbIe CBOICTBAa HEPBHBIX BOJIOKOH. CKOPOCTh MPOBEIACHUS
HEpBHOTO MMITyJIbca; Tenerpaduoe ypaBaeHne. OcoOeHHOCTH
MPOBEICHHSI HEPBHOTO UMITYJIbCA B MHUEITU3UPOBAHHBIX HEPBHBIX
BOJIOKHAX. ['payasibHbIe JIEKTPUIECKUE UMITYIIECHI KIIETOK, HX
0COOEHHOCTH ¥ MeMOpaHHbIC MEXaHU3MbI TeHepaliu. [ eHeparys
KJICTKaMH 3JIEKTPUIECKUX UMITYIIECOB. brodu3nmyecknii MexaHn3M
TeHEepaIiK MOTeHITAIa JCUCTBHS. MeToa (DUKCaluH HANPSKCHHS
Ha MeMOpane. OnbITE X0HKKHHA-XaKCITH, JOKA3aBIINE HOHHYIO
MpUPOY MOTeHLIMANA AeicTBUs. KomuuecTBeHHAst pEKOHCTPYKLUS
TOTEeHITHATIA TeHCTRUS. YnaBHeHUs XOMKKWHA—XAKCITH TUTS
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pacuéra 3JeKTpHYEeCKOil TPOBOAMMOCTH MEMOpPaHBI TSI HOHOB
HATPHSI U KaJUsl B X0/1¢ JOPMHUPOBAHUS MOTCHIIAANA ICHCTBUSL.
BopotHsie Toku. CeleKTHBHOCTh HOHHBIX KaHAIOB, PETYIIALIUSL
paboThl MOHHBIX KaHANIOB. KabenbHbIe CBOMCTBA HEPBHBIX
BOJIOKOH. AKCOH — Ka0ellb ¢ TUIOXUMH KaOeTbHBIMU CBOMCTBAMHU,
noyemy? AKCOH—Ka0emb ¢ YyCHIICHHEM, ToYeMy MexaHnu3m
MPOBEICHHUS HEPBHOTO UMITYJBCY IO IEMHEITHHE3UPOBAHHOMY.
OCo0EHHOCTH TIPOBEACHUS HEPBHOTO UMITYJIbCY ITO
JIEMUCIIMHE3UPOBAHHOMY. MUCITHHU3UPOBAHHOMY BOJIOKHY.
Ouzuko-xuMuyeckue (HakTopbl, 00ECIIeUNBAIOIINE YCIICIIHOE
MIPOBEICHHE TIOTEHINAA JEHCTBHUS 110 BOJIOKHY 0€3 HCKaKESHUs
€ro aMIUTUTYIbI U (HOPMBI K MECTY Ha3HAUCHHS JAaXe IPH
IUTUTETTHHOM BO30YyKIeHINH MeMOpaHbl. ['pagyansHbie
3IEKTPUICCKUE UMITYJIbCHI KIIETOK, X OCOOCHHOCTH U
MeMOpaHHbIC MEXaHU3MbI TeHEPAIlH. DKBUBAJICHTHAS
3JIeKTpUYecKas cxeMa kabens. BeiBoa hopMyIibl KOHCTAHTBI
IUTHHBI BOJIOKHA. CKOPOCTh POBEICHUS HEPBHOTO MMITYJIbCA;
TenerpadHoe ypaBHeHHe. PU3NKO-XUMHUCSCKHE XapaKTCPHCTUKH
KJICTOYHOH TOBEPXHOCTH, METObI HX H3ydeHHs. KieTrounsie
KOHTAKTBI: THITBI, JICKTPUICCKUE CBOWCTBA, MEXaHUICCKas
MPOYHOCTH. MeTOoIbl H3y4eHUsI aATe3nH KIeTOK. bruopusnueckue
MEXaHH3MBI arperalliOHHOTO B3aHMO/ICHCTBHUS SPUTPOLIUTOB,
AKTHBHPOBAHHBEIX TPOMOOIINTOB. MeXaHU3M HapyIIEHUs
ME)KKIJICTOUHBIX B3aUMONICHCTBUI B ATOJIOTHH.

Paznen 2. buogn3nyeckne 0CHOBBI ATOJOTHHA

VK-1.1]11, OIIK-
1AL, TIK-3.

W1, TIK-3.1712,
IK-3.1J13, VK-1.
WJ12, TIK-7.M/11,
TK-7.1/12, TIK-7.
WJ13, VK-2. 111,
YK-2.U]12, VK-2.

Uas

Tema 1. bBuodusnyeckre 0OCHOBBI
MaTOJOTUH

Ponb noBpeskaeHnss MeMOpaH B pa3BUTUH KIETOYHOH MaTOIOTHH.
[MocnencTBus A7 KIIETKH OBPEKACHNS TUIA3MAaTHIESCKON
MeMOpaHbl, MEMOpPaH MUTOXOHAPHH, IH30COM, SACPHOM
MeMOpaHbl. OCHOBHBIE (DM3HKO-XUMHUYECKHE TPUIUHEI HAPYIICHHS
0apbepHBIX CBOMCTB MeMOpaH: MEePEeKHCHOE OKUCICHUE JIUMUIOB,
(epMeHTAaTHBHOE paCIICIUICHUE JINIHIOB U OEJIKOB, N3MEHEHHE
3apszna 1 KoHpopMauy OeIKOB, afcopOIHs OEIKOB,
OCMOTHYECKOE pacTshkeHHe MeMOpaH. Pacripoctpanenne
CBsA3aHHBIX ¢ MeMOpaHo# pocdonunas. Docdonunassl, BXoAAIIHE
B COCTaB K30TOKCHHOB. Poib akTuBanum gocdonnmnas B
MOBPEXIECHUHU KIETOK MU TKaHeBoH runokcuu. TpaHchopmarms
(M3HIECKOl CTPYKTYPHI M IIPOHHIIAEMOCTH MEMOpPAH B Pe3yibTaTe
neticteust pocdonumnas. Posxp nonos Ca2+. ochonumasel
MHUTOXOHIpHUH. Poib akTHBanmu ¢pocdoiunas B HOBPEKACHAN
MUTOXOHIPUII IpU TKaHEBOU TUIOKCHH. brodusnueckue
MeXaHU3MBbI BIUSHUS (hapMaKOJIOTUIECKUX TIperapaToB Ha
akTUBHOCTH (hoconumnas. KietouHnsie MeXaHU3MBI
BOCCTaHOBJICHUS CTPYKTYPHI M QYHKIUH MeMOpaH nocie AeiHcTBHS
¢doctonumnas. [lepekncHoe OKHCICHUE JTUITUA0B KaK
(yHIaMeHTaIBHBIH MEeXaHN3M MeMOpaHHoH naTororun. Obmas
CXeMa PEeaKIHi IEITHOT0 OKUCIIEHNSI OPTaHUIECKUX COSTMHEHUI.
MeTozab! N3y4eHHs TEPEeKUCHOTO OKUCIICHHS JINITNI0B: aHATN3
MOTpeOIeHNs KUCIIOPO/ia U HAKOIUIEHHUSI Pa3INYHBIX IPOTYKTOB
MIEPEKHCHOTO OKUCIIEHHS, H3MEPEHHNE XEMITIOMAHECIICHIINN 1
¢ryopecrieHIMU. Peakiuyn HHUIUMPOBAHHS, TPOJIOKEHHS,
pa3BeTBIICHUS U 0OPBIBA [IeTIeil OKHUCIICHNS HeHACHIIIEHHBIX
nunuaoB. [lepexkucHoe okucaeHue TUNUAO0B N0 AeicTBUEM Y D
oGurygenus. TpurrepHas poib noHoB Fe(II). OcHoBHEIE

b depeHnnaabHble ypaBHEHHS, OIIMCHIBAIOIINE KHHETHKY
PeaKIi epeKcHOTo oKucieHus.. OCHOBHBIE CIIOCOOHI ee
YIPOILIEHUs. Y CIOBHE BOSHUKHOBEHHUS U aKTUBAIMHU NTEPEKHCHOTO
OKHCIJICHHUS B KiIeTKe. PH3NKO-XUMHUYECKHEe MEXaHU3MbI AeHCTBHS
MEPEKUCHOTO OKUCIIEHHS JINMUAOB Ha CTPYKTYPY U (QyHKIUH
MeMOpaH: pa3pylleHne (GYHKINOHAIBHBIX TPYII OEIIKOB,
MozauduKanys GU3HIECKUX CBOHCTB JIMIMAHOTO OHCIIOs,
YBEJIMYEHHE IPOHUIAEMOCTH JUIsl HOHOB, CHIDKEHHE
3NEKTPUIECKON MPOYHOCTH MeMOpaH. OCHOBHBIE TUIIBI
TIaTOJIOTUYECKUX TIPOIIECCOB, CBSI3aHHBIE C IIEPEKHCHBIM
OKHCIJICHHEM JIUMUI0B: aBUTAMUHO3bI, HEOCTATOK CEIeHa B MHUIIE,
HMHTOKCHKAIUH, TeHCTBUE NOHU3UPYIOIIEH pajualiy, NeiCTBHe
Ydnyuelt, BocnianeHue, KaTapakTa U Apyrue ria3Heie 00JIe3HH,
00JIe3HN IMMYHHOI1 CHCTEMBI, aTepockiepos. Pois
cBOOOIHOPAIUKATBHBIX TPOIIECCOB B KAHIIEPOTEHE3E.
CBoOOHOpaJUKAIbHBIE TIPOLECCHI U TKAHEBAs THIIOKCHUSL.
[Ipo6nema nepekucHOro OKUCIEHHS IPU KOHCEPBUPOBAHUHT
opraHoB U TKaHei. [lepexucHoe oknucnenue u crapenne. Hekpos n
aronTo3: COBPEMEHHBIE IPECTaBIEHNUs 0 MexaHu3Max. OCHOBHas
KJaccu(UKaIys CBOOOIHBIX PAJANKAJIOB: IEPBIYHbIE, BTOPUYHEIE
U TpeTU4HBbIE paguKainsl. ['eHeparys cBOOOAHBIX paiKaIoB B
LIeTISIX TIepeHoca IeKTpoHa. Poirk HOHOB Jkere3a B reHeparyn
CBOOOIHBIX DanrKaioB. CVIENOKCHIHBIA W THIDOKCHITHHBIHN
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pamMKaibl, METOIBI UX OOHapYyKeHHss. CHHIIICTHBIN KUCIOPOT U
€ro JICHCTBHE Ha KJICTOYHBIC CTPYKTYPhl. MeXaHU3MBI
JIe3aKTHBAIMH HHUIIHATOPOB IIEPEKUCHOTO OKUCICHUS JIUTIHIOB:
POJIb CYNMEPOKCHTUCMYTa3bl, KaTalasbl, KAPOTHHOUIOB,

[Ty TaTHOHIIEPOKCHIa3bl. [oHsATHE 06 aHTHOKCHIAHTAX.
Knaccudukanus aHTHOKCHIAHTOB. AHTHOKCHIAHTHBIC (PePMEHTHI,
1 MEXaHU3MBI uX paboTsl. [lepexBaTunKy paguKaioB. XerIaTopsl
MeTamtoB. OCHOBHBIE CIIOCOOBI U3MEPCHUS aHTHOKCHIAHTHOM
axtuBHOcTH. Omnpesienenue anonto3a. OCHOBHBIE TPECTABICHHSI
0 MeXaHu3Max anonTo3a. COBPEMEHHBIC TUIIOTE3bI O MEXaHM3Max
aronto3a. Poib HUTOXpOMa C B QIIONTOTHIECKUX PEAKIIUSX.
CriocoOBlI peryJIsIiy anmonTOTHYCCKUX peakiuid. [I[puauHb! 1
CJIE/ICTBUS HAPYIICHUSI OCMOTHIECKOTO PABHOBECHSI MEXK LY
KJIETKOH U Cpeoi, MKy KIETKOU M KJICTOYHBIMH OpTraHesIaMH,
BBIKJIFOYCHHUE KJIETOYHBIX "HACOCOB", CIIBUTH B HOHHON
MPOHHUIIAEMOCTH MeMOpaH. MoauduKaIis MOJICKYIIPHOH
OpraHM3aluy MeMOPaH [PU UX OCMOTHYECKOM PaCTSUKCHUH.
MexaHH3MbI BOCCTAHOBIICHHSI OCMOTHUYESCKHUX HAPYIICHUH B
kietke. JleficTBre (hapMaKOIOTHUECKUX PernapaToB (IUypPeTHKH,
CepACYHBIC TIMKO3U/IbI, AHTHOMOTHKH) Ha OCMOTHYECKOE
paBHOBecue. SIBIIeHHE IMEKTPUIECKOro mpobost MeMOpaH. MeTo sl
H3YUCHHS dICKTPHUESCKOTO MPOOO0si. DNEKTPUICCKUI PoOoii
uckyccrBeHHbIX (BJIM, THITOCOMBI) M IPHUPOAHBIX MEMOpaH
(3pHUTPOIMTHI, MUTOXOHIPUH ) HOHHBIM () HY3HOHHBIM
noteHmanoM. CHIKEHHE IEeKTPHIECKON TPOYHOCTH MeMOpaH
(moTeHIMana Mpobost) MpH MEPEKHUCHOM OKUCIICHHUH JIUTIHIOB,
netictBun Gocdoimnas, 0CMOTHIECKOM PACTSHKEHUH MEeMOpaH,
azcopbuun 6enkoB. ['unoTesa o ponu MeKTpHIECKOro mpooost
MeMOpaH B HapyIeHUH OapbepHOi GpyHKIMH MeMOpaH B
MaToJIOTUH. VI3MEeHEHHE MOJICKYJISIPHON OpraHU3aIlii MeMOpaH
MIPU JeUCTBUH MEMOPaHOTOKCUHOB, B3aMMOICHCTBIH BUPYCOB U
AQHTHUTEN C IUTOIUTa3MATHYCCKUMHU MeMOpaHaMHU, aHTHT'CHOB C
HMMYHOKOMIIETCHTHBIMH KiIeTKamu. HapyuieHne
(YHKIIMOHUPOBAHUS MEMOpPaH MPH U3MCHEHHH MUKPOBS3KOCTH U
MMOBEPXHOCTHOTO 3apsiia MeMOpan. MexaHu3M JAeicTBHS
XOJIECTEpHHA U €r0 POJIb B Pa3BUTHH aTepockiieposa. CTpoeHne
MUTOXOHIPHUIA. DIEKTPOXUMHYECKHUI TTOTEHIIHAT MUTOXOHIPHIA.
Teopus MuTtuenna. Mi3sMepeHre CKOPOCTH JAbIXaHUS MUTOXOHIPUH.
TToBnexkneHre MUTOXOHITDU TIDK THTIOKCHU.

9 cemecTp
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Pa3nen 1. buodu3nka opranoB M TKaHel

VK-1.UJ1, VK-1.

WJ12, TIK-7.1]11,

TK-7.1J12, [IK-7.

W13, YK-2. U1,

VK-2.UJ12, VK-2.

W15, OTIK-1.
WL, TIK-3. 1701,

TIK-3.1]12, TTIK-3.

a3

Tema 1. bBuogusuka opraHoB u TkaHel

3aga4n uccaeOBaHUS HEKTPUIECKUX OHOMOTEHIINAIOB OPTaHOB.
DNeKTpOrpaMMsl U IPOCTPAHCTBEHHOE paclpeieICHUuE
MOTEHI[MANIa KaK OCHOBHBIE XapaKTEPUCTUKH BHEIIHUX
2JIEKTPUYECKUX IOJIed TKaHel u opraHoB. IlaccuBHbIe
JNIEKTPUIECKHE CBOWCTBA TKaHEH U OpraHoB. DKBUBAJICHTHbIE
JJIEKTPUYECKUE CXEMBbI TKaHEH U OpraHoB. DNEeKTpUYECKUil
HMIIEIaHC TKaHEel, ero 4acTOTHas 3aBUCUMOCTh. KieTkn xax
TOKOBBIE HCTOUYHHKH JIEKTpHIecTBa. MexaHusM popmupoBaHus
KJIETOYHBIX HCTOYHHUKOB 3JIEKTPUYECTBA MIPU JTOKAIBHON
2JIEKTPUYECKON akTUBHOCTH. OnKcaHue MOTEHIUANIOB,
C03/]aBaeMBIX KJIETOUHBIMU UCTOYHUKAMHU, Ha OCHOBE MIOTEHLIHATA
OTJIEJILHOTO TOKOBOTO IOJIFOCA U IIOTEHIMAIa TOKOBOTO
JBYXIIOJIFOCHOTO FeHEPaTOpa B 0OBEMHOM AIIEKTPOIIPOBOISIICH
cpene. bruodgusnyeckre OCHOBEI perHCTpanuy
JNEKTPOKAPAUOTPaMM TIPH Pa3NIUUHBIX 0TBeAeHUsAX. [ToTenHman
TepMUHaiel 115 ogqHononsapHoil perucrpanuu JKI'.
@DopmupoBaHHe HCTOUHUKOB 3JIEKTPUUECTBA B TKAHU MUOKapa.
IIpocTpancTBEHHOE pacnipeeneHue OTEHIUANOB cep/la Ha
MOBEPXHOCTH TeNa. DIEKTPUUECKUil BEKTOP cepaLa.
IIpocTpaHCTBEHHBIE U INIOCKUE BEKTOPHBIE

JNEKTPOKAPAUOT PAMMBI, METOJIBI UX U3MepeHHUs. Busl
anexrposHnedanorpamm (O9I). Cratucrudeckue
xapakTepuctuku O3I'. Pacyer criektpa MomrHocT D3I B pamkax
HHTETpaIbHOTOo NpeobpasoBanus Oypre U BeiBIeT-aHANIN3A.
OnexTpuyecKkas aKTUBHOCTh THPAMUIHBIX HEHPOHOB HOBOH KOPBI
KaK HCTOYHHK T'eHe3a dJIeKTpodHIedarorpaMM. MexaHn3M reHesa
O0I': ponbk MOCTCHHANTUYECKUX TTOTEHIUATIOB MTUPAMHUTHBIX
HEHpOHOB, 3HAUCHUE CUHXPOHU3ALUH UX 3IEKTPUUECKOM
AKTUBHOCTHU M NTDOCTNDAHCTBEHHON OnMeHTaunn. I'enes
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putmudecknx D01 B HEHPOHHBIX CETSIX. YIPYTHE U IITACTHIECKHE
nedopManyy TKaHeH ¥ OpraHoB; CHIIBL, IPOTUBOACHCTBYIOIIHE
nedopmanyu. HEI0TOHOBCKIE M HEHBIOTOHOBCKHUE JKHIKOCTH.
Hanpspkenue ciBura 1 CKOpOCTb CABUTA B )KUAKOCTAX. Bsizko-
yIpyTHe CBOMCTBA TKaHEH M opraHoB. Penakcanus HanpsHKeHHUs U
MOJI3yYecTh PH JeOopMaIuy TKaHEH; TUCTEPEe3UC MEXaHUUECKIX
XapaKTepHCTHK TKaHel. CTaTmdeckast eopManust pacTsHKEeHHS
MSTKUX TKaHeH, 3G (heKTUBHBIN (TaHTeHIUATIBHBII) MOIYIIb
ynpyrocTu. Bsizko-ynpyrue cBoicTBa CHHOBHATBHOM XKHUIKOCTH,
JepMoHarnonHuTeneit (nepmModusuiepos). luHamMuyeckas
nedopManyst TKaHel, TMHAMUIEeCKHH MOIYINb YIPYTOCTH.
MexaHnu4eckre CBOMCTBA MBIIII] U KOCTEeH. YTIpyrue cBOHCTBa
0001049eK MONBIX OpraHoB. Y paBHeHHe Jlamiaca Juist CTaTHIECKOr0
COCTOSIHMS TOHKHUX YHpPyrux obosouek. CTaTHYECKOE COCTOSHUE
YIIPYroro KPOBEHOCHOTO cocyia, ypaBHeHHe Jlame. YpaBHeHHE
nedopManyi KpOBEHOCHOTO cocyia IPH N3MEHEHUH JIaBIICHUS
KpoBH. MexaHn4ueckue cBoiicTBa KpoBH. HeHpI0TOHOBCKOE
Te4YeHUe KPOBU NPU HU3KUX CKOPOCTAX C/IBUTa, ypaBHEHUE
Keccona n ypasaenne 3axapdaeHK0. MOIEKyIIpHO-KICTOUHBIH
MEXaHH3M HEHbIOTOHOBCKHUX CBOWCTB KPOBH, POJIb arperaluu
(MEXKIIETOUHBIX B3aUMOCHCTBHIT) 3puTporuToB. ONTHYECKUE U
3JIEKTPUYECKUE METO/IbI NCCIIEIOBAHMS MEKKIETOYHBIX
B3aUMOJICHCTBHUI 1 arperaTHOr0 COCTOSIHUS KPOBH. MeXaHHIecKue
SBJICHUS B JIETKUX. /luarpaMMbl pacTsDKEHUS JICTKUX B YCIOBHAX
3aMOJIHEHUSI CPEeJIaMU C Pa3HBIM ITOBEPXHOCTHBIM HATSHKEHHEM.
Bxuiaz NOBEpXHOCTHOTO HATSDKEHUS B albBeoJlaX M YIPYTUX CHII
aIIbBEOJIPHON TKaHH B paboTy Beimoxa. CTaTHdeckoe
MeXaHHUYEeCKOe COCTOsSHUE aJIbBe0JIbl, ypaBHeHue Jlamiaca. Ponb
cypdakTaHnTa B NU3MEHEHNH TIOBEPXHOCTHOTO HATSHKECHUS B
aJIbBeOJIaxX. 3HaUeHHEe IIOBEPXHOCTHBIX SABJICHUH U OTEeKe
nerkux. JIuneiHast 1 00beMHast CKOPOCTh KPOBOTOKA. MeTo bl
HU3MEpPEeHHs. CKOPOCTH JABMKEHUS KPOBU B KPOBEHOCHBIX COCYAX,
yIBTPa3ByKOBOH HOMIUIEPOBCKHH criocod. ['paguent ckopoctu
TEYEHUs] KPOBHU B Pa3JIMUHBIX y4yacTKaX KPOBEHOCHOM CHCTEMBI U
€ro 3HaYEHHE JUIS Pa3BUTHS ITATOJIOTHIECKUX COCTOSTHHUH.
I'unpasnnyeckoe (reMOAMHAMUYECKOE) CONIPOTUBIICHUE,
THAPOANHAMHYECKast €MKOCTh U THAPOAMHAMIYECKAs
HHAYKTUBHOCTh COCYJla ¢ KpOBbIO. MeXaHu3M reHepanuu u
pacnpocTpaHeHuUs MyJIbCOBOI BOTHBEL. PopMyItsl ha3oBoi
CKOPOCTH PacpOCTpaHEHUs IIyJIbCOBOM BOJIHBI, UX BBIBOJ C
MIOMOIIBIO aHAMK3a pa3MepHOcTH. OIpesieNieHne yIpyrux CBOHCTB
COCYJIOB IIyT€M M3MEPEHUS] CKOPOCTH ITyJIbCOBOM BOJIHBIL.
I'emoanHAMHUYIECKHE IPOIIECCH B CHCTEME MUKPOIMPKYIISIHN,
PEe3UCTUBHBIH (BA3KOCTHBII) XapaKTep COINPOTUBICHUS METIKUX
cocyznos. Ofmiee CONpPOTUBICHHE CHCTEMBI COCYOB,
COEIMHEHHBIX I10CIeJ0BaTeIbHO WK NapajuiesbHo. Dopmyiia
TeMOANHAMHUYIECKOTO NMepU(PEPUIECKOTO CONPOTHUBIICHHSI.
Cucronnyecknii, MUHYTHBIH 00beM KPOBH M CEPIICYHBIH HH/IEKC
KaK IT0Ka3aTelH IPOM3BOAUTEIFHOCTH CepIa. AHAIN3 KPOBOTOKA
B OOJIBIIIOM KpyTe KpOBOOOpAILCHUS] HA OCHOBE CHCTEMBI
SKBHUBAJIEHTHBIX COCYJIOB, TeMOIMHAMHYECKas (popMyIia
CHCTOJIMYECKOT0 00beMa KpoBH. OCOOCHHOCTH TeMOJMHAMUKH
TIPU CepAEYHOI HEeJOCTAaTOYHOCTH. Bapranuu 31eKTprdecKoro
HUMIIeJaHCa TKaHeH B pe3yJibTaTe H3MEHEHHs KPOBEHAIIOIHEHUS UX
cOCymoB. MeToJ HMITeIaHCHOI peorpaduu AT ONpeeIeHIS
CHCTOJIMYECKOTO BEIOpOCA KPOBH; 3JICKTPOIHBIC CUCTEMBI,
IIpUMEHsIeMBIe B IMITeaHCHOI! peorpadun. KapaunorenHoe
cMmenieHue Tena. bannucrokapauorpamMmel. OnpesneneHue
CHCTOJIMYECKOT0 BRIOpPOCA KPOBH MO JTaHHBIM H3MEPEHHS
HU3KOYaCTOTHOH OauncTokapauorpaMmbl. OcoGEHHOCTH
COKpAIeHHs PAMOii 1 neprcToii M. CoKpalieHne CKeIeTHOH
MBIIIIBI B 3KCIIEPUMEHTE 0e3 yckopeHust. TemIonpoayKuus IpH
YKOPOYEHHH MBIIIIBI. 3aBUCHMOCTh CKOPOCTH H30TOHHYIECKOTO
COKpAILIeHUs MBILIIIBI OT CHJIOBOM Harpy3ku, ypaBHeHUe XuiLia.
I'eneparun cuitsl monepevHsIMI MocTuKaMu. Crita Ha KOHIIE
MBILIEYHOTO BOJIOKHA U €r0 CKOPOCTh YKOPOUEHHs], BBIPAXKEHHBIC
4epes mapaMeTpsl capkoMepa. I eHepanus 3ByKa Py COKPAICHUH
MBIIIIBL. BeKTOpHas opraHu3anus CTpyKTypbl SIIUTENNS B
KHIICYHHKE U HeppoHax. TpaHCIIOPT caXxapoB M aMUHOKHCIIOT B
TOHKOH KHIIIKE B KOMIUIEKCE ¢ IIepeHOCYHKOM. MeTon
KOPOTKO3aMKHYTOTO TOKa Y CCHHTA JUISl HCCIIEJOBAHUS aKTHBHOTO
TpaHCIOPTa HOHOB. TpaHCINMUTENHABHBIN TPAaHCIIOPT BOJBI B
KHIICYHHUKE U HepoHaX. MeXaHn3M 0CMOTHIECKOTO
KOHLICHTPUPOBaHU MO4H B HepoHax. KiteTouHbIi MexaHu3M
JeHCTBUSI HehPOTPOITHBIX JUypeTHIECKUX BemecTB. KnuHernka
OKCHTEHAI[MU KPOBH B ajibBeOJIaX. 3HaUeHHEe CKOPOCTH I dy3un
¥ BETMYMHBI TUTOMIATN TRIXATeIbHBIX MeMODaH abBeos B
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HACBILICHUH KPOBH KUCIOpooM. OnTHYecKasi CUCTEeMa Iiiasa.
Pasmeps! hoTopenenTopHBIX KICTOK (MaJodYek U KOIO0YeK),
OCTPOTA 3pEHH U sBIICHHE qubpakiuu cBeta. MoeKyspHas
opranu3anus GoToperenTOpHOi MeMOpaHbl. 3pUTEIbHbIC
ITMIMEHTBL: KIIaCCU(UKALHS, CTPOCHUE, CIIEKTPAIbHBIC
XapaKTePUCTHUKH; (POTOXUMHUYECKHE IIPEBPAILCHUS POJIOTICHHA.
PaHHHME ¥ O3THUE PELIENITOPHBIC OTCHIMABL. PeTnHOmaTHs,
poib GOTOCEHCHOMITH3HPOBAHHOTO CBOOOJHBIM MOTHOCTHIO-TPAHC-
peTHHAIeM OKHCICHHs MeMOpaHHbIX THnuaoB. [Ipupona
MIPO3PaYHOCTH POTOBUIBI M XpycTanuka. MexaHu3M
CBETOpACCEsSHHUs B XPYCTAIUKE NIPU KaTapakre. POTOXMMHYECKUE
MEXaHU3MbI BOSHUKHOBEHHS KaTapaKThl XPyCTaJIHKOB.
Oco0EHHOCTH MOJICKYJIIPHO-KICTOYHOM OpraHU3aluy
OOOHSTENIBHBIX U BKYCOBBIX KIeTOK. KnHeTnueckue
XapaKTEePUCTUKK B3aUMOJCHCTBHS MTAXy4UX CTUMYJIOB C
xeMmoperentopamu. TpaHCOyKIMs cUTHAIAa B OOOHTEIBHON U
BKYCOBO# peLIeNITOPHBIX KieTKax. PU3HyecKas MpUpo/ia 3ByKa.
YacToTHast 3aBUCHMOCTb YyBCTBUTEIIBHOCTH yXa. MexaHn4decKkue
cBolicTBa OapabaHHOW TIEPETIOHKH U Oa3HIISIPHONH MeMOpaHBI
YIUTKH. MeToIbl HecieJoBaHus Kojebanui GasmispHon
MeMOpaHbl. Penenus konebanuit 6a3uisipHO MeMOpaHbI
BOJIOCKOBBIMH KJIeTKaMU. MeXaHH3M paclo3HOBAHUSI YHCTHIX
TOHOB. XapaKTEPUCTHKH CIyXOBOT'O OIIYICHHS U UX CBS3b C
(bH3UIECKMMH XapaKTepUCTHKaMU 3ByKa. 3akoH BebGepa-DexHepa.
3BVKOBEIE n3MeneHus. Avinomernus. [TTvmomen.
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Pa3nen 1. buodu3nka opranoB M TKaHel

VK-1.UJ1, VK-1.

WJ12, TIK-7.1]11,

TK-7.4J12, [IK-7.

W13, YK-2. U1,

VK-2.UJ12, VK-2.

W15, OTIK-1.
WL, TIK-3. 1701,

TIK-3.1/12, TIK-3.

n3

Tema 1. bBuodusuka opranoB u TKaHel

3aga4n uccaeOBaHUS HEKTPUIECKUX OHOMOTEHIINAIOB OPTaHOB.
DNeKTpOrpaMMsl U IPOCTPAHCTBEHHOE PacHpeieICHUE
MOTEHI[MANIa KaK OCHOBHBIE XapaKTEPUCTUKH BHEIIHUX
UIEKTPUIECKHX MOJIeil TkaHeH 1 opraHoB. [laccuBHBIE
JNIEKTPUIECKHE CBOHCTBA TKaHEH U OpraHoB. DKBUBAJICHTHbIE
NIEKTPUIECKHE CXEMBI TKaHEH U OpraHoB. DIIEKTPHIECKUN
HMIIEIaHC TKaHEel, ero 4acTOTHas 3aBUCUMOCTh. KieTkn xax
TOKOBBIE HCTOUYHHKH JIEKTpHIecTBa. MexaHusM popmupoBaHus
KJIETOYHBIX HCTOYHHUKOB 3JIEKTPUYECTBA MIPU JTOKAIBHON
EKTPUIECKOI akTHBHOCTH. ONHcaHKe TOTSHIHAIOB,
C03/]aBaeMBIX KJIETOUHBIMU UCTOYHUKAMHU, Ha OCHOBE TIOTEHLIHATA
OTJIEJILHOTO TOKOBOTO IOJIFOCA U IIOTEHIMAIa TOKOBOIO
JBYXIIOJIFOCHOTO FeHEPAaTOpa B 0OBEMHOM 3IIEKTPOIIPOBOISIICH
cpene. bruogusnyeckre OCHOBEI perHCTpanuy
JNEKTPOKAPAUOTPaMM TIPH Pa3NUUHBIX 0TBeAeHMsAX. [ToTenmman
TepMUHajiel 115 ogHononsapHoil perucrpanuu JKI'.
@DopmupoBaHHe HCTOUYHUKOB 3JIEKTPUUECTBA B TKAHU MUOKapa.
IIpocTpancTBEeHHOE pacipeeleHue IOTEHIUANOB cep/la Ha
MOBEPXHOCTH TeNa. DIEKTPUIECKUil BEKTOP CepALa.
[IpocTpaHCTBEHHBIE U IIOCKHE BEKTOPHEIE

JNEKTPOKAPAUOT PAMMBI, METOJIBI UX U3MepeHHUs. Busl
anextposHedanorpamm (O9I). Cratnucrudeckue
xapakTepuctuku I3I'. Pacyer criektpa MomrHocT D3I B pamkax
HHTETpaIbHOTO NpeobpasoBanus Oypre U BeiBIeT-aHAIN3A.
OnexTpuyecKas aKTUBHOCTb THPAMUIHBIX HEHPOHOB HOBOH KOPBI
KaK HCTOYHHK T'eHe3a dJIeKTpodHIedarorpaMM. MexaHn3M reHesa
O0I': ponbk MOCTCHHANTUYECKUX TTOTEHIUATIOB TUPAMHUIHBIX
HEWPOHOB, 3HAYCHHE CHHXPOHMU3AINH UX JEKTPHIECKON
AKTUBHOCTHU M NIPOCTPAHCTBEHHOM OpueHTauuu. I'enes
putMudeckux D01 B HEHPOHHBIX CeTAX. YIPYIUe U INIaCTUYECKUe
nedopManyy TKaHeH ¥ OpraHoB; CUIIbI, IPOTUBOAEHCTBYIOIHE
nedopmanyy. HEI0TOHOBCKHE U HEHBIOTOHOBCKHUE JKUIKOCTH.
HamnpsxeHue caBura 1 CKOpOCTb CABHUIA B XKUAKOCTAX. Bszko-
yIIpyTHe CBOMCTBA TKaHel 1 opraHoB. Penakcanus HanpsoKeHUs U
MOM3y4YecTh MpH AeopMalny TKaHEeH; THCTEPE3UC MEXaHUUECKUX
XapaKkTepHCTHK TKaHel. CtaTidyeckas geopManus pacTsHKEHHS
MSATKHX TKaHel, 3 (HeKTHBHBIN (TaHTeHINAIBHBII) MOAYIIb
yIpyrocTu. Bsi3zko-ynpyrue cBoicTBa CHHOBHAIBHOM XKHUIKOCTH,
nepMoHarnonauTteneit (nepmoduiepos). AnHamudeckast
nedopManys TkaHel, TMHaAMHIeCKHH MOJYIb YIIPYTOCTH.
MexaHndeckue CBOMCTBA MBIIII] U KOCTEH. YTIpyTUe CBOMCTBA
000109eK MONBIX OpraHoB. Y paBHeHHe Jlamiaca Juist CTaTHIeCKOro
COCTOSIHUSI TOHKHX VIIDVTHX 000m0uek. CTaTHYECKOE COCTOSHHIE
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YIIPYroro KPOBEHOCHOTO cocya, ypaBHeHHe Jlame. YpaBHeHHE
nedopManyi KpOBEHOCHOTO cocyia IPH N3MEHEHUH JIaBIICHUS
KpoBH. MexaHnueckue cBoiicTBa KpoBH. HeHpIOTOHOBCKOE
Te4YeHHe KPOBU NPU HU3KUX CKOPOCTSAX C/IBUTa, ypaBHEHUE
Keccona n ypasaenne 3axapdaeHK0. MOIEKyIIpHO-KICTOUHBIN
MEXaHH3M HECHbIOTOHOBCKHUX CBOWCTB KPOBH, POJIb arperaluu
(MEXKJIETOUHBIX B3aUMOCHCTBHIT) 3puTporuToB. ONTHYECKUE U
3JIEKTPUYECKUE METO/IbI NCCIIEIOBAHMS MEKKIETOYHBIX
B3aUMOJICHCTBHUIH 1 arperaTHOr0 COCTOSHUS KPOBH. MexXaHHIeCKue
SBJICHUS B JIETKUX. /luarpaMMbl pacTsDKEHUS JICTKUX B YCIOBHAX
3aMOJTHEHUSI CPEeJIaMU C Pa3HBIM ITOBEPXHOCTHBIM HATSHKEHHEM.
Bxuiaz NOBEpXHOCTHOTO HATSDKCHUS B albBeoJlaX M YIPYTUX CHII
aIIbBEOJSIPHON TKaHH B paboTy Beimoxa. CTaTHdeckoe
MEXAHUUYECKOE COCTOSTHHE allbBEOIIBI, ypaBHeHHe Jlamnaca. Poms
cypdakTaHnTa B N3MEHEHNH IIOBEPXHOCTHOTO HATSHKECHHS B
aJIbBeOJIaxX. 3HaUeHHE IIOBEPXHOCTHBIX SABJICHUM U OTEeKe
nerkux. JInneiHast 1 00beMHast CKOPOCTh KPOBOTOKA. MeTo bl
HU3MEpPEeHHsl CKOPOCTH ABMKEHUSI KPOBU B KPOBEHOCHBIX COCYAX,
yIBTPa3ByKOBOH AOMIUIEPOBCKHH criocod. ['paguent ckopoctu
TEYEHUs] KPOBHU B Pa3JIMUHBIX y4yacTKaX KPOBEHOCHOM CHCTEMBI U
€ro 3HaYEHHE JUIS Pa3BUTHS TATOJIOTHIECKUX COCTOSTHHUH.
I'uapaBnnyeckoe (reMoAMHAMUYECKOE) CONIPOTUBIICHUE,
THAPOANHAMHYECKast €MKOCTb U THAPOIMHAMIYECKAs
HHAYKTUBHOCTB COCYyJla ¢ KpOBbIO. MeXaHu3M reHepaluu u
pacnpocTpaHeHuUs MyJIbCOBOI BOTHBEL. PopMyItsl ha3oBoi
CKOPOCTH PacpOCTpaHEHUs IIyJIbCOBOM BOJIHBI, UX BBIBOJ C
MIOMOIIBIO aHAMK3a pa3MepHOcTH. OIpesieNieHne yIpyruX CBOHCTB
COCYJIOB IIyT€M M3MEPEHUS] CKOPOCTH ITyJIbCOBOM BOJIHBIL.
I'emoanHaMHUYIECKHE IPOIIECCH B CHCTEME MUKPOIMPKYIISIHN,
PEe3UCTUBHBIH (BA3KOCTHBII) XapaKTep CONPOTUBICHUS METIKUX
cocyznos. Ofmiee COpPOTUBICHHE CHCTEMBI COCYOB,
COEJIMHEHHBIX T0CTIE0BATENBHO M NapaniensHo. Dopmyna
TeMOANHAMHUYIECKOTO NepU(PEPUIECKOTO CONPOTUBIICHNUSI.
Cucronnyecknii, MUHYTHBIH 00beM KPOBH M CEPIICUHBIH HH/IEKC
KaK IT0Ka3aTelH IPOM3BOAUTEIFHOCTH CepaIa. AHAIN3 KPOBOTOKA
B OOJIBLIIOM KPYT'e KPOBOOOPAIIICHHUS HA OCHOBE CHCTEMBI
SKBHUBAJIEHTHBIX COCYJIOB, TeMOIMHAMAYECKas (hopMyIia
CHUCTOJINYECKOro 00beMa KpoBH. OCOOEHHOCTH I'eMOMHAMUKH
TIPU CepAEYHOIT HEJOCTAaTOYHOCTH. Bapranuu 31meKTprdecKoro
HUMIIeJaHCa TKaHel B pe3yJibTaTe H3MEHEHHs KPOBEHAIIOIHEHUS UX
COCyHOB. MeToJ HMITeIaHCHOI peorpaduu AT ONpeIeTIeHIUS
CHCTOJIMYECKOTO BEIOpOCA KPOBH; 3JIEKTPOIHBIC CUCTEMBI,
MIpUMEHsIeMBIe B IMIIeIaHCHOI! peorpadun. KapaunorenHoe
cMeleHue Tena. banaucrokapauorpammsl. OnpeseneHne
CHCTOJIMYECKOT0 BEIOPOCA KPOBH MO JaHHBIM H3MEPEHHS
HHM3KOYaCTOTHOH Oanucrokapauorpammbl. OcoOeHHOCTH
COKpAIIEeHHs PAMOii 1 neprcToii M. CoKpalieHne CKeIeTHOH
MBIIIIBI B 3KCIIEPUMEHTE 0e3 yckopeHust. TermIonpoayKuus IpH
YKOPOYEHHH MBIIIIBI. 3aBUCHMOCTh CKOPOCTH H30TOHHIECKOTO
COKpAILIeHUs MBILIIIBI OT CHJIOBOM Harpy3ku, ypaBHeHUe Xuilia.
I'eneparuu cuitsl monepevHsIMU MocTrKaMu. Crita Ha KOHIIE
MBILIEYHOTO BOJIOKHA U €r0 CKOPOCTh YKOPOUEHHSI, BBIPAXKECHHBIC
4epes mapaMeTpsl capkoMepa. I eHepanus 3ByKa Py COKPAICHUH
MBIIIIEL. BeKTOpHas opraHu3anus CTpyKTypbl SIIUTENNS B
KHIICYHHUKE U HeppoHax. TpaHCIIOPT caxapoB M aMUHOKHCIIOT B
TOHKOH KHIIIKE B KOMIUIEKCE ¢ IIepeHOCYrKoM. MeTon
KOPOTKO3aMKHYTOTO TOKa Y CCHHTA JUISl HCCIIEJOBAHUS aKTHBHOTO
TpaHCIOPTa MOHOB. TpaHCIMUTENHAIBHBIN TPAHCIIOPT BOJBI B
KHIICYHHUKE U HepoHaX. MeXaHn3M 0CMOTHIECKOTO
KOHLICHTPUPOBaHUs MO4H B HepoHax. KiteTouHbIi MexaHu3M
JeHCTBUSI He(hPOTPOITHBIX JUypeTHIECKUX BemecTB. KnuHernka
OKCHTEHAI[MH KPOBH B ajlbBeOJaxX. 3HaUeHHEe CKOPOCTH I dy3un
1 BETMYMHBI IUIOMIAAN JBIXaTeIFHBIX MEMOpaH albBeoI B
HACBIILEHUU KPOBU KucioponoM. OnTudeckas cucTeMa riasa.
Pasmepsr hoTopenenTopHBIX KIETOK (Tajl0YeK U KOIOO0YEK),
0CTpOTA 3pEHHs U SIBJICHUE Au(paKkuny cBeta. MoJekysipHas
oprann3anus GOTOPErenTOpHOH MeMOpaHbl. 3pUTENbHEIC
MTUTMEHTEHL: KJIaCCU(UKAILNS, CTPOCHHE, CIIEKTPaIbHbIC
XapaKTePUCTHKH; (POTOXUMHUIECKHE IIPEBPAICHHUS POJIONICHHA.
PanHue u no3aHME perienTopHble NOTeHIMabl. PeTuHonaTus,
Poib POTOCEHCHOMITH3UPOBAHHOTO CBOOOIHBIM MOTHOCTHIO-TPAHC-
peTHHANIEM OKUCIICHUsI MeMOpaHHBIX TMIHAOB. [Ipupona
MIPO3PavHOCTH POTOBHIBI M XpycTaauka. MexaHu3M
CBETOpaccesHUs B XpyCTalUKe NpH KaTapakTe. POTOXUMUYECKUE
MEXaHU3MbI BOSHUKHOBEHHS KaTapaKThl XPyCTaIHKOB.
Oco0eHHOCTH MOJIEKYJIIPHO-KJIETOYHOH OpraHU3aluy
0OOHSITENTEHBIX M BKVCOBBIX KlleToK. KnHetnueckune
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XapaKTEePUCTUKK B3aUMOJCHCTBHS MTaXy4UX CTUMYJIOB C
xeMmoperentopamu. TpaHCoyKIMs cUTHAIAa B OOOHTEIBHON U
BKYCOBO# peLIeNTOPHBIX KieTKax. U3HyecKas MpUpo/ia 3ByKa.
YacToTHast 3aBUCHMOCTb YyBCTBUTEIIBHOCTH yXa. MexaHn4decKkue
cBolicTBa OapabaHHOW TIEPETIOHKH U Oa3HIIIPHONH MeMOPaHBI
YIUTKH. MeToIbl HecieJoBaHus Kojebanui GasmispHon
MeMOpaHsbl. Penenus konebanuit 6a3uisipHO MeMOpaHbI
BOJIOCKOBBIMH KJIeTKaMU. MeXaHH3M paclo3HOBAHUSI YHCTHIX
TOHOB. XapaKTEPUCTHKH CIyXOBOT'O OIIYICHHS U UX CBS3b C
(bH3UIECKMMH XapaKTepUCTHKaMU 3ByKa. 3akoH BebGepa-DexHepa.
3BVKOBEIE M3Menenus. Avirmomernust. [ITvmomen.

Pa3nen 2. buodusndyeckue 0CHOBbI QYHKIMOHAJbHOM JHATHOCTHKH

OIIK-1.M/11, TIK-
3.M11, TIK-3.

WJ12, TIK-3.1/13,
VK-1.U]11, VK-1.
WJ12, TIK-7.1]11,
TK-7.1J12, [IK-7.
WJ13, YK-2. 111,
VK-2.1UJ12, VK-2.

nas

Tema 1. Buodusmyeckre OCHOBBI
(hyHKIMOHAIBHON THarHOCTUKU

ToxoBast mpupoza 31eKTPHIECKUX OHOIOTEHINAIOB OPTaHOB,
PETHCTPUPYEMBIX 32 UX TpeeTaMu, TeHEPUPYEMBIX MPU
HMITYJIbCHOH aKTHBHOCTH KJIETOK. 3a1a4i H3ydeHHS
OMOIOTEHIINAIOB OPraHOB. MOHOMOIAPHBIE U OUIIOTAPHBIE
JIEKTPOTpaMMEI OpraHoB. OCHOBHBIE CBOIMCTBA M XapaKTEPUCTUKI
KJIETOYHBIX HCTOYHHKOB 3JIEKTpUYecTBa B opranusme. [lotennunan
TOKOBOTO TI0JI10Ca B 00BEMHOI IEKTPOIpoBOAALIeii cpere.
[NoTenmman KJIETOYHOTO (AUMOIFHOT0) HCTOYHUKA IIEKTPUIECTBA
B 00BEMHOI1 ANIEKTPONIPOBOSIIEH Cpe/ie; BEKTOPHBIN XapakTep
KJIETOYHOTO UCTOYHUKA 3NIEKTPUIeCcTBa. TKaHEBbIE HCTOUHUKU
JIEKTPUIECTBA B MHOKAp/IE, OTPECIIONINe T'eHe3
OMONOTEHIMAJIOB CEepALa 3a ero npenenamu. buodusnueckue
OCHOBBI pETHCTpaniH dIeKTpokaparorpaMm. OyHnaMeHTanbHOe
COOTHOILEHUE MOTEHINAJIOB CEePALA, PETUCTPUPYEMBIX
UIEKTPOIAMH HA KOHEYHOCTSIX. POPMYIIBI 171 TOTEHINATIOB
TepMuHajIeH (3TEKTPHUECKUX Y3II0B), HCIONb3yEMBIX NIPH
HU3MEPEHNN MOHOIIOSIPHBIX 3JIEKTPOKAPIHOTPaMM.
OnexTpUYecKUi MOTEHIHAT Cep/Ilia Ha TIOBEPXHOCTH TeNa Kak
anredpanyeckas CyMMa ITOTEHIHANO0B, CO3/1aBaeMbIX TKaHEBBIMU
nucToyHuKaMu. JlunosabHas GopMyIIa MOTEHIIHATIOB CEPAIIA.
CoOoTBEeTCTBHE THUIONBHOM (POPMYITEI OHOTIOTEHIINAIOB CepALa Ha
MOBEPXHOCTH TeJa SKCIIEPHUMEHTAIBHBIM JAHHBIM. DIEeKTPHUECKUH
BEKTOp cepAna. BeKTopHEIe 21eKTpoKapANOrpaMMEL.
OnekTposHIieanorpaMMbl: UX THIBI U PUTMBI . PacueTHble
XapaKTePUCTHKH IEKTPO3HIIe(haorpaMM: CTaHJapTHOE
OTKJIOHEHHE Kak 3 dekTuBHas Bennunna DI '3a onpeneaeHHbIi
nepuoj. AMIIMTYIHBIN CHOEKTp U creKTp MommHocTd D21 n ux
HCTIONb30BaHUE IS aHAITH3a TADMOHUYIECKHX COCTABIISIONIHX.
Ponb rpangyanbHON MEeKTPHYIECKO aKTHBHOCTH MUPaMHUTHBIX
HEHpOHOB HOBOM KOpHI B reHeze DI, 3HaueHne CHHXPOHU3ALUH
HMITYJIbCHOH 3JIEKTPUYECKOH aKTUBHOCTH IMPAMHUIHBIX HEHPOHOB.
buomexanudeckue siBieHus. Mexanudeckas aepopManus OpraHos
1 TKaHEeH; CHJIBI IPOTUBOACHCTBYONHE NedOopMarnu.
OcobenHocty aedopManuy MIrkux tkaneit. Pons nedopmanmu
TKaHel B pU3HONOrHIecKHX mporeccax (mpumepsl). Onucanue
TeUeHHUs OMOTOTHUECKUX KHIKOCTeH B paMKax Jedopmaryn
CZBUTA; PABEHCTBO CKOPOCTH C/IBUTa U MOIYJIS TpalieHTa
CKOpOCTH TeueHus. HanpsbkeHue cBura KpoBU y CTEHKH
KPOBEHOCHOTO COCY/Ia; €€ BIMSIHUE Ha MEXaHHIECKOe COCTOSHHE
cocyna. MexaHnueckre CBOMCTBA KPOBH; KaXyIasAcs BA3KOCTh
KPOBH, €€ 3aBUCHMOCTB OT CKOPOCTH CIBHTa. DMITHPUIECKHE
ypaBHeHus Keccona u 3axap4eHKO, KOTHYECTBEHHO
OIMCHIBAIOIIVE HEHBIOTOHOBCKOE TeUEHHE KPOBH. MOJIeKyJIISIpHO-
KJIETOYHBIE OCHOBBI HEHBIOTOHOBCKOTO T€UEHUS KPOBH MPH
HU3KHX CKOPOCTSIX CABHTA, POJIb B3aNMOICHCTBHUS S)PUTPOLUTOB C
naa3Mou KpoBHU. I'eMoimHaMuuecKue npoueccsl. Buabl ckopocTy,
HCTIONb3YEeMBIe IIPU aHAJIHN3€ KPOBOTOKA. YIIBTPAa3BYKOBEIE METO/IBI
HU3MEPEHHs CKOPOCTH KpPOBOTOKA. CTaTHUECKOE MEXaHUIECKOE
COCTOSIHHE YIPYTOTro KPOBEHOCHOTO cOCy/a, ypaBHeHHue Jlame.
VYrpoueHHble ypaBHEHH AeOopMaLii KPOBEHOCHBIX COCYI0B
IIpY H3MEHEHUH JaBJICHAs KPOBH. | eMoquHaMuaeckne
XapaKTePUCTUKH YIIPYTOro cocyfa ¢ KpoBbio. MexaHn3M
TeHepaly ¥ PaclpoCTpaHeHHUs ITyIbCOBOH BOJIHEL, (hopMyIta
Moenca-Kopresera. ledopmanuonnas popMyia CKOpOCTH
pacnpocTpaHeHUs MyJIbCa; €€ BEIBOJ ITyTeM aHAIIN3a
pa3MepHocTeil. KonnuecTBeHHOE omicaHne KPOBOTOKA B
apTepHaIbHOM OT/esie OOJBIIOro Kpyra KpoBOOOpaIeHNs
CHUCTEMOM 3KBUBAJIEHTHBIX COCYA0B, BKIIOYAIOLIEH pacTsSKUMBIN
10 TUaMeTpy coCyx (pacTsHKUMBIE apTePUH) U )KECTKHH cocyT ¢
COMPOTHBIIEHHEM, PaBHBIM NEePUPEPUIECKOMY COMPOTHBICHHIO.
I'emoxmHamMudeckas popMyIa Ui CHCTOINIECKOTO 00beMa
KpOBH, €€ IPUMEHEHHUE AT pacyeTa MoKa3aTenei
MIPON3BOUTENBHOCTH CepAna. DMmupudeckas GopMya Jurs
CHCTOJIMYECKOTO 00BhEMA KNOBU. BKITIOYAOIIAS TTADAMETDEI
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JaBIeHUs KpOoBU. MeTo NMIIeTaHCHOH peorpaduu s
OIIPE/IENICHHs CUCTOIINYECKOTO BEIOpOCa KPOBH; IIEKTPOTHbIC
CHCTEMBI, IPUMEHsIEMBIC B IMIIEAAHCHOH peorpadum.
KapnuorenHoe cMenienue tena. bamiucrokapanorpaMmel.
Ompenenenne CHCTOINIECKOro BEIOPOca KPOBH O TAHHBIM
H3MepeHHs HU3KOYacTOTHOH OauticToKkapaAnorpaMmel. OCHOBHBIE
3aKOHOMEPHOCTH COKPAIICHNUS CKEIETHOH MBIIIIIEL.
Tennonponykuus Npu yKOPOUSHUN CKEJIETHON MBIIIIIBL.
3aBUCHMOCTH CKOPOCTH N30TOHHIECKOTO COKPAIIEHNS MBIIIIIBI OT
CHJIOBOM Harpy3sku, sMnupudeckoe ypapHeHue Xuwia. Cuia Ha
KOHIIE MBIIIEYHOTO BOJIOKHA U €r0 CKOPOCTh YKOPOUIEHHS,
BBbIpa)KCHHBIE Uepe3 IMapaMeTpsl capkoMepa. ['eHepanus 3Byka npu
COKpAIIeHNH! MBI brodusnka yiapTpa3sByka. AKyCTHIECKUH
HUMIIeJaHC cpelibl. BzauMoneiicTBie yapTpa3Byka ¢ TKaHSIMHU.
OCHOBHEBIE pexXUMBI paboTHL. A. B, M, JlomiepoBckue peskuMBI:
PWD, CWD, PD, TD, CFM. Ilpusniun ¢popmupoBanus Y3
N300paKEeHNUSI B KXJIOM U3 peKIMOB. OCHOBHBIC XapaKTEPUCTUKI
YJIBTPa3BYKOBBIX CKaHEPOB: IIPOCTPAHCTBEHHAS pa3pellaroIas
CI0COOHOCTS; IIPOJIONBHAS H TOTIePedHas pa3penaomas
CMOCOOHOCTh. YyBCTBUTEIBHOCTD. JIMHAMUYCCKUN THAMA30H.
BpemenHas pa3spemnraromas CltocoOHOCTh. Y IbTPa3BYKOBBIE
natauky. [IpuHnmn pabots! natynka. THIBI JaTYUKOB.
ApredakTsl aKycTHIecKoro m3obpaxenns. [lomexn 1 HaBOAKH.
MeprtBas 30Ha. bokoBble nenectku. OGpa3oBaHne TCHEH.
AxycTrdeckoe ncesnoycuienne. Pesepbepanun. Jlarepanbabre
TeHu. XBocT komeThl. DddexT Jomrepa. OueHka CKOpOCTH
JBIDKEHHMS 110 JOIIEPOBCKOMY CIBHTY 4acToT. JlomiepoBckuit
yroi. HenpepriBHOBOMTHOBOM fommuiep. O01acTH NpUMEHEHHS.
OcCHOBHBIE JOCTOMHCTBA M HEAOCTATKHU. VIMITyIECHOBOITHOBOM
nonriep. O6aactu npumMeHeHust. OCHOBHBIE IOCTOMHCTBA U
HEOCTaTKH. JIOMIIIepOBKYE U HENOMIIIEPOBCKHIE MOTOMBI
BU3YaJIM3aL[HH U OLICHKH KPOBOTOKA. DXOKapAuorpadus.
OcHOBHBIE YIBTPa3BYKOBBIE JOCTYIIBI K CEPALLY.
Homutepaxokapanorpadus. Komnsrorepraas DxoKI'. KontpactHas
OxoKI'. Kimnangeckas sxokapauorpadus. IxoKI - Meton pacuera
rokasarelsiell IICHTPAJIbHOW T'eMOIMHAMUKH. Y3 TMarHoCcTUKa
HEKOTOPBIX MAaTOJIOTHIECKUX cOcTOstHUM OombpHOTO (MBC,
KapauoMuonaruy, nepukapantsl). Ctpece — 9xoKI'.

VY IITpa3ByKOBBIE METOABI HCCIICIOBAHNS COCYANCTON CHCTEMBI:
Jonrieporpadusi, BETOBOE JONIIEPOBCKOE KAPTUPOBAHHE
MIOTOKOB, TPaHCKPAaHHUANbHas Jomieporpadus, Y3 ckaHHpOBaHHE.
MaruutHo-pe3oHancHas Tomorpadus (MPT, MRT, MRI). Briang
OTEYECTBCHHBIX U 3apyOeKHBIX HccienoBaTenei B co3nanme SIMP-
tomorpaduu (MPT). Bruodusmueckue ocHoBsI MeToga MPT.
WuTencuBHOCTH peructpupyemoro MP-curnana: npotoHHas
IUIOTHOCTh TKaHEH, BpeMsl IPOL0JIbHON CIIMH-PEIIeTOYHON
penakcanuu T1, Bpemst monepeyHoi CIMH-CIIMHOBOW peslaKkcalii,
1 dy3ust uccienyeMbIx CTpyKTyp. Y paBHenue bioxa.
[puntmmner noctpoenns MP-u3obpaxenuii. MP-tomorpadsr.
Bunel Tomorpaduu: nuddysHas cnekrpansHas Tomorpadus, MP
nep¢y3us, MP ciekrpockonust, MP anruorpadus,
¢ynkunonansHast MPT, MPT tepmomerpust. Ycrpoiicteo MP
tomorpacda. MPT xoHTpacTHBIE coeTuHEHUs. AOCOTIOTHBIC H
OTHOCHUTENbHbIE IpoTUBoIoka3anus i1 MPT. Pagnonyxiunnas
JIMAaTHOCTUKA U NCCIETOBAHMA. MeTOIbl, HCIONIB3YIOIIHE
PpazuoaKTUBHbIE HHIUKATOPB! — PAAUOHYKIUABI (MEUEHbIE aTOMBI)
C TMarHOCTHIECKUMH U HCCIEA0BATEIbCKUMH LEJISIMH.
JleTeKTopbl, peruCTpUPYIOLIe HOHU3UPYIOLIee U3IyYeHue:
CIIeIOBEIE (TPEKOBBIE) IETEKTOPHI, CICTINKU, HHTETPaTbHbIC
npudopsl. CuuHTUrpadus. PagnodpapmaneBTHiecKie npenaparst
(P®IT). M'amma-cuuaTHTpadus (ramma-Tomorpad). amma-
kamepsl. Jlerextopsl. DOY. Komumaropsl. D1eKTpOHHOTyYeBast
TpyOka. oTorpadmdeckast ¥ MOIIPOUIHAS KAMEPEL.
bunyxnuanele uccnenoBanus. JJuHamudeckast cCUHTHTpadust.
Astopanuorpadus. Potosmynscus. Pagunoasrorpad mm
aBTOpaguorpamMma. Paquannonnas 6e3onacHocts. Hopmer
pazuanmonHoi 6e3omacHocTd. Tpu rpynmsl nanueHToB: AL, B/1,
BII.

3.2.

Ilepeuens pa3genos,

o0yyarouumMmcs
Pazneﬂm 1 TCMbI JUCHUININHBI AJId CAMOCTOATCIBbHOI0 U3YUCHUS 06y‘-IaIOHII/IMI/IC$I B IMporpamMme HE
PEyCMOTPEHEI.

TEM JUCHUIVIMHBL A CaMOCTOATEJIBHOI0 HU3YYCHHUSA






4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne [ Buabt |Ilepuonx o0yuenusi (cemectp). [lopsinkoBbie Homepa u | KotuuecTBo | Buabl Tekyuiero | ®@opmbl npoBeaeHust
n/m| yue0HbIX HAMMEHOBAaHMs Pa3/ieoB (MIPH HATUYHH), TeM, 4acoB KOHTPOJIsI TeKYLIero KOHTPOJIs
3aHATHI* y4eOHBIX 3aHATHI KOHTAKTHOI | ycmeBaeMoOCTH® * ycneBaeMocTu***
padorh! KI1|0Y |0 |OK|P3|IP
1 2 3 4 5 6 17181911011
7 cemecTp

Pasznen 1. buodusuka KieTku

Tema 1. buodusuka KIeTKH

1 J3 Hcropus n3ydeHns 1 coBpeMeHHBIE MTPEACTaBICHHS O 2 I 1 1
CTPOCHUH OMOJIOTHYECKUX MEMOpaH.

JI3 KrneTka Kak TepMOAMHAMHUYECKAs CHCTEMA. 2 J1 1 1

3 JI3 Juddysus B crutontnoit cpexne. [Toctynars 2 I 1 1

KIIACCHYECKOI1 31eKTpo i hy3nOHHON TEOPHH U HX
000cHOBaHNE NPUMEHEHHS K MEMOpaHe.

4 JI3 YpaBHeHHE TOTOKA B IPUOIMKESHUH ITOCTOSHHOTO TTOJISL. 2 I 1 1
BoiBon u ananu3 ypaBHenus: CooTHoIIeHHE Y CCHHTa —
Teopenna. [IpoHuIIaeMOCTb U 3NEKTpUUECKAs
MPOBOJMMOCTH MeMOpaHbl. BoneT—-aMnepHsie
XapaKTePUCTUKU MEMOPAHBI.

5 J3 Brodusnka nonnsix kananos. Teopus. M3yduenne 2 I 1 1
JNEKTPUIECKOIT aKTHBHOCTH OJJTHOYHBIX MOHHBIX
KaHAJIOB B MOJIEIBHBIX M OMOJIOTHYECKHX MEMOpaHax.

6 J3 Knerounsrit 6rmosnexrporenes . MeToas! m3MepeHus 2 I 1 1
IJIEKTPUYECKUX MMOTCHUIUANOB. J[BOMHON ek TpruUeCcKuii
CIIOH.

7 JI3 CranoHapHbIe JIEKTPHYCCKHE TIOTSHINATBI Ha 2 I 1 1

MeMOpaHe KJIETKU.

8 JI3 I'enepanus KineTkamMu >JIEKTPHUECKUX UMITYJIbCOB. 2 I 1 1
Brogmndeckuii MexaHU3M IreHepanuy 1
6rodusmyecKue 0COOCHHOCTH MTOTEHIINATA ISHCTBHS.
PacrmipocTpaneHne MeKTPUIECKUX UMITYIIECOB I10
OHMOJOTHYECKOMY Ka0eTio.

9 C3 MeTop! KIeTOYHOH OMOPHU3UKH B OHOIOTUH U 3 T 1 1]1
MeJuIKHe (MPaKTUKYM). BBoIHOE 3aHsATHE.

10 JITI3 MeToibl KIeTOYHOM OMOPHU3UKH B OHONOTHH U 3 T 1 1 11111
Meauiune (mpakTukym). JJabopaTopHas padorta 1.

11 JITI3 MeTo1pI KIIETOYHOW OHOPH3UKH B OHOIOTHH U 3 T 1 1 11111
MeauiuHe (npaktukym). JlabopatopHas pabora 1.
[IpomomkeHue.

12 C3 MeTozb! KIIeTOuHOH Ono(M3UKN B OHOJIOTHH 3 T 1|1 111(1

MeauiuHe (mpakTHkyM). JlaboparopHas padota 1.
3amuTa pe3ysIbTaToB.

13 JIII3  [Metoxs! KieToYHOU OMO(PHU3NKY B OMOJIOTHHU 1 2 T 1|1 1 {1]1
Meauiube (mpakTukym). JJabopaTopHas padora 2.

14 JIT13 MeTobl KIIETOYHOW OMOPH3UKH B OHOIOTHH U 3 T 1 1 11111
MeauIuHe (mpakTHkyM). JlabopatopHas pabota 2.
[IpomomkeHue.

15 C3 MeTozb! KIeTOUHOH Ono(pU3UKY B OHOIOTHH 3 T 1 (1 111(1

MequuuHe (MpakTuKyM). JlaboparopHas padora 2.
3amuTa pe3yIbTaToB

16 JIII3  [Metoxs! KieToYHON OMO(GHU3NKY B OHOJIIOTHU 1 3 T 1|1 111(1
Mmeauiae (mpaktukym). JJabopaTopHas padora 3.

17 JIII3  |Metoms! kieTouHON OMOGDU3NKU B OHOIOTHH U 3 T 1 (1 1]11(1
MeauIuHe (mpakTHkyM). JlabopartopHas pabota 3.
[IpogomkeHue.

18 C3 MeTobl KIIeTOYHOW OMOPH3UKH B OHOIOTHH U 3 T 1 1 11111

MeauiuHe (mpakTHkyM). JlabopatopHas pabota 3.
3amuTa pe3ynbTaToB

19 JITI3 MetoIpl KIIETOYHOW OHOPH3UKH B OUOIOTHH U 3 T 1 1 11111
Meaunuae (npaktukym). JJabopaTopHas padora 4.

20 JIII3  |Metozp! kieTouHOl OMODU3NKH B OHOIOTHH U 3 T 1 (1 1]11(1
MequnuHe (IpakTuKyM). JlaboparopHas padora 4.
IIpogomKkeHHe.
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21

C3

Mertop! KIeTOYHOM OMOPHU3UKK B OHOIOTUH U
MequnuHe (IpakTuKyM). JlaboparopHas padora 4.
3ammra pe3yJabTaToB.

3

1

1

1

1

1

22

JII3

MerTopl KIIeTOYHOM OMOPHU3UKK B OHOIOTUH U
Meaunmne (npaktukym). JJabopaTopuas padora 5.

23

JII3

MeTobl KIETOYHOW OMOPHU3UKH B OUOTOTHH U
MenuimHe (mpakTHkyM). JlaboparopHas padoTta 5.
[Mponomkenye. 3ammra pe3yabTaToB.

24

Konnoksuym

25

3auer

ITA

Bcero B ceMecTpe

64

24

24

8 cemecTp

Pasznen 1. buodusuka kineTku

Tema 1. buodusuka KIeTku

26

J3

CHHIJIETHBIA KHUCJIOPOJ U €ro JEHCTBHE Ha KJIICTOYHBIS
CTPYKTYpBL. MeXaHU3MEbI JIe3aKTUBAIIMH HHUIIHATOPOB
NEPEKUCHOTO OKUCIICHUS JINTTUIOB: POJIb
CYNIEePOKCHINCMYTa3bl, KaTaja3bl, KAPOTHHOUIIOB,
[JIYTATHOHIEPOKCH/IA3EI.

Pasznen 2. buod

HU3NYCCKHUE OCHOBEI ITaTOJIOTHH

Tema 1. buodbusnyeckre OCHOBBI IATOJIOTHU

27

3

Pors moBpesxieHNs: MeMOpaH B pa3BUTHH KICTOYHON
narojoruu. [1ocienCTBUS ISl KIIETKH TOBPEIKACHHUS
IUTa3MaTHIECKON MeMOpaHbl, MeMOpaH MUTOXOHPHIA,
JIN30COM, SIIEPHON MEMOPAHBI.

28

13

PacnipocTpanenue cBA3aHHBIX ¢ MEMOpPaHO
dochomumaz. dochonumnaspl, BXOAAIINE B COCTaB
9K30TOKCHHOB. Poib akTHBamuu ¢pocdomnumnas B
HNOBPEXKICHHUH KIIETOK.

29

3

Bruogusnyeckre MEXaHU3MBI BIIUSHUS
(hapMaKoJIOTHYECKHX TPENAPATOB HA AKTHBHOCTH
dochomumas. Kinetounsie MEXaHU3MBI BOCCTaHOBIICHHUS
CTPYKTYpBI B (PYHKIIMIT MeMOpaH mocie qeidcTBUs
dochonmnnas.

30

J3

IlepekncHoe OKUCIEHHE JTHITUIOB KaKk
(hyHIaMEHTAIBHBIA MEXaHN3M MEeMOPaHHOH IaTONIOTHN.
OO01as cxeMa peakLuil HeTHOro OKUCIICHUS
OPTaHWYECKHUX COCTMHECHUH.

31

J3

Poip cBOOOIHOpAIUKAIBHEIX IPOLIECCOB B
KaH1eporeHnese. CBOOOJHOpaAUKAaIbHBIE IPOLIECCH
TKaHEBasi THIOKCHSI.

32

J3

Hekpo3 1 anonrtos: cOBpeMEeHHbIE IIPEJICTABICHUS O
MexaHm3Max. OCHOBHAS Kilaccu(UKaNUs CBOOOTHBIX
paauKaioB: IEPBUYHBIC, BTOPHYHBIC U TPETHYHBIC
paJMKAIBL.

33

J3

OCHOBHBIE CTIOCOOBI H3MEPEHHUST aHTHOKCUAAHTHOI
akTHBHOCTHU. OTipesieneHue anonro3a. SIBneHne
JNEKTPUIECKOTO Po6O0st MeMOpaH. MeTo bl H3yUeHUS
3IEKTPUYECKOTr0 Mpobos.

34

C3

Mertonp! u3yueHus: 6HOYU3MIECKUX MPOLIECCOB MIPU
MaTOJOTHYECKUX COCTOSHUSX (IpakTuKyM). BBomHOE
3aHsTHE.

35

JII3

Mertop! H3y4eHuUs OHOPH3MYECKHUX MTPOIIECCOB PH
MaTOJOTHYECKUX COCTOSTHUSX (IIPAKTUKYM).
JlabopaTopHas paboTa 1.

36

JII3

Mertosl n3y4eHUs OHOPU3MIECKHUX MTPOIIECCOB IPH
[aTOJOTHYECKUX COCTOSHUSX (IPAKTUKYM).
JlaboparopHnas pabora 1. [IpogosmkeHue.

37

C3

Mertozb! U3y4eHns1 OHOPU3NIECKUX TIPOIECCOB MPH
[IaTOJIOTHYECKUX COCTOSHUSX (IIPAKTHUKYM).

JlaGoparopHas pabora 1. 3ammra pe3ynbpTaToB.
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38

JII3

Mertob! H3y4eHuUs OHOPH3MYECKHUX MTPOIIECCOB PH
MaTOJOTHYECKUX COCTOSTHUSX (IIPAKTUKYM).
JlabopaTopHas pabota 2.

4

1

1

1

1

1

1

39

JII3

Mertos! n3y4eHUs OHOPU3MYECKHUX MIPOIIECCOB PH
[aTOJOTHYECKUX COCTOSHUSX (IPAKTUKYM).
JlaboparopHnas pabora 2. [IpogosnkeHue.

40

C3

Meronbt u3yueHus: 6HOPpU3NIECKUX TPOIECCOB PU
MATOJIOTHYECKUX COCTOSHUSX (ITPAKTHKYM ).
JlaGoparopHas pabora 2. 3aimmra pe3yIbTaToB.

41

JIII3

Mertozb! u3y4eHns1 OHOPU3NIECKUX TIPOIECCOB MPH
MaTOJIOTHYECKUX COCTOSHUSX (IIPAKTHUKYM).
JlaGoparopHas pabora 3.

42

JIII3

Mertozb! u3y4eHns1 OHOPU3NIECKUX IPOIIECCOB MPH
MATOJIOTHYECKUX COCTOSHUSX (IIPAKTHKYM).
JlaGoparopnas padota 3. [IpogommkeHue.

43

C3

Metobpl H3y4eHUS] OHOPH3MUESCKHUX MTPOIIECCOB MPH
MATOJIOTHYECKUX COCTOSHUSX (MIPAKTHKYM).
JlaGoparopHas pabora 3. 3ammra pe3yIbTaToB.

44

JII3

Metobl H3y4eHUS] OHODH3MUSCKHUX MTPOIIECCOB MPH
MATOJOTHYECKUX COCTOSHUAX (PAKTHKYM).
JlaGoparopHas pabora 4.

45

JII3

Mertoap! u3y4eHns: 6HOPU3NUSCKUX TIPOLIECCOB MPU
MATOJIOTHYECKUX COCTOSHUSX (MIPAKTHKYM ).
JlaGoparopHas pabora 4. [IpogoKeHue.

46

C3

Mertop! H3y4eHUs OHOPU3MYECKHUX MTPOIIECCOB PH
MaTOJOTHYECKUX COCTOSHUSX (IPAKTUKYM).
JlabopaTopHas paboTta 4. 3anmra pe3yJbTaToB.

47

JII3

Mertos! n3y4eHUs OHOPU3MIECKHUX MTPOIIECCOB IPH
[aTOJOTHYECKUX COCTOSHUSX (IPAKTUKYM).
JlaboparopHas pabora 5.

48

C3

Mertombt u3yueHus: 6HOPpU3NISCKUX TIPOIIECCOB PU
MATOJIOTHYECKUX COCTOSHUSX (ITPAKTHKYM ).
JlaboparopHas pabora 5. 3aimmra pe3yIbTaToB.

49

3

ITpoGneMa mepeKnCHOro OKUCICHHS TIPH
KOHCEpBHUPOBAaHUU OPraHoB U TKaHe. IlepexucHoe
OKHCIICHUE U CTapeHHE.

50

Kosioksuym

51

3auer

IIA

Bcero B cemecTpe

82

25

25

25

25

25

9 cemecTp

Pasnen 1. buobusnka opraHoB 1 TKaHei

Tema 1. buodusnka opraHoB U TKaHEH

52

J3

3amaun uccIenoBaHus dIEKTPUUSCKNX OMOIOTEHINATIOB
OpraHoB. DIEKTPOrpaMMBbl U IIPOCTPAHCTBEHHOE
pacmpesesieHIe ITOTeHIMaNa Kak OCHOBHBIE
XapaKTePUCTUKHU BHEUIHUX 3NEKTPHIECKHUX MOei
TKaHEH U OpTraHoB.

53

J3

bruodusndyeckne 0CHOBBI pETUCTPAITUH
3NIEKTPOKAPANOTPAMM IIPU PA3TUIHBIX OTBEACHUAX.
[ToreHuunan TepMuHaiei s OAHONOISPHON
peructpanun JKI'. ®opmupoBaHie HCTOYHHKOB
3JICKTPUYECTBA B TKAHU MHOKapJIa.

54

3

Elastic and plastic deformations of tissues and organs;
forces counteracting deformation. Newtonian and non-
Newtonian fluids.

55

J3

Bsi3ko-ynpyrue cBoicTBa CHHOBHAJIBHOM KHUIKOCTH,
JIEpPMOHA-TIOJIHUTENEH (TepModHLIepoB).

56

J3

Mexanudeckue cBoiicTBa KpoBU. HeHbIOTOHOBCKOE
Te4eHHE KPOBH IPU HU3KUX CKOPOCTSAX CIBUTA,
ypaBHeHHe KeccoHa u ypaBHeHUE 3aXapUYeHKO.




Ne | Buabl |Ilepuoa odyuenus (cemectp). [lopsiakoBbie Homepa u |KoanvecTBo | Buabl Texkymero | @®opmbl npoBeieHHs

/1 | y4eGHBIX HANMMEHOBAaHMS Pa3/ieoB (MTPH HAJIMYHH), TEM, 4acoB KOHTPOJIS TEKYIIero KOHTPOJISI
3aHATHIT* Y4eOHBbIX 3aHATHI KOHTAKTHOIi | ycieBaeMoCcTH ™ * ycmeBaeMocTu* **
padore! KI1|0Y|on| oK |P3|p
1 2 3 4 5 6 171819 110|111
57 JI3 MexaHndeckue SBJICHUS B JETKUX. [lrnarpaMMbl 2 pil| 1|11 [1([1]l1

pacTsDKEHUS JITKUX B YCIOBHUSIX 3aII0JIHEHUS CpelaMu C
Pa3HBIM [TOBEPXHOCTHBIM HaTsDKeHHeM. Bxian
MMOBEPXHOCTHOTO HATSKECHUSI B AIIbBEOIAX U YIPYTHX
CHJI JIbBCOJIIPHOM TKaHHM B pa0OTY BbLIOXA.

58 J3 Jluneitnas 1 00bEMHAast CKOPOCTh KPOBOTOKA. MeETOABI 2 a 1 (1] 11]1f1
n3Mepe-HUs CKOPOCTH ABM)KEHUS KPOBH B KPOBEHOCHBIX
cocyax, yJIbTpa3ByKOBOW JIOMIUIEPOBCKUH CIIOCO0.
I'pagueHT CKOPOCTH TEUESHUS KPOBH B PA3THYHBIX
Y4acTKaX KPOBEHOCHOH CHCTEMBL.

59 J3 AHanm3 KpOBOTOKa B OOJBIIOM KpyTe KpOBOOOpALICHNUS 2 a 1T (1] 11]1f1
Ha OCHOBE CHCTEMBI SKBHBAJICHTHBIX COCY/IOB,
reMo/IMHaMu4ecKast hopMyJia CHCTOINYECKOro 00bema
KpoBU. OCOOEHHOCTH COKpAILEHUs NPSIMOM U epUCTOi
MBIIIIIL.

60 C3 Mertoxs! m3MepeHns Ono(u3NIeCKUX MapaMeTpoB 3 T 1 (1] 11]1f1
TKaHe# ¥ opranos (MpakTUKyM). BBoaHOe 3aHsTHE.

61 JIII3  [Metons! u3Mepenust OnohU3MIECKUX MapaMeTpoB 3 T 1 (1] 11]1f1
TKaHel u opraHoB (mpakTukyMm). JlaboparopHaas padora

62 JIII3  |Metoap!l u3MepeHust OMOPHU3MIECKUX TapaMeTPOB 3 T 1 (1] 11]1f1
TKaHel 1 opraHoB (pakTukyMm). JlaboparopHas padoTa
1. ITpogomxeHue.

63 C3 Mertosl 3MepeHus: ONOPU3NIECKIX MapaMeTPOB 3 T 1T (1] 11]1f1
TKaHe# 1 opranoB (mpakTukyMm). JlJaboparopHas padota
1. 3amura pe3ynbTaToB.

64 JIII3  [Metoxs! m3MepeHust Ono(U3UIECKUX ITapaMeTpoOB 4 T 1 (1] 11]1f1
TKaHell u opraHoB (mpaktukym). JlaboparopHnast pabora
2.

65 JIII3  [Metoxs! m3MepeHust Ono(GU3MIECKIX ITapaMeTPOB 4 T 1|11 ]1f|1]1

TKaHeH U opraHoB (mpakTukyMm). JlaboparopHas padota
2. [IpogomxeHue.

66 C3 Mertozb! n3MepeHns: 6MopHU3NIECKUX MapaMeTpoB 4 T 1|11 ]1f|1]1
TKaHEH 1 opraHoB (mpakTukyMm). JlaboparopHas padora
2. 3anmTa pe3yabTaToB.

67 JITI3  |Metoap! u3MepeHust OMOPHU3MICCKUX TapaMeTPOB 4 T L {11 [1f1]1
TKaHEH 1 opraHoB (pakTukyM). JlaboparopHas padoTa
3.

68 JIII3  [Metons! u3Mepenust GnohU3MIECKUX MapaMeTpoB 4 T 111 ]1]1]1

TKaHel u opranoB (mpakTukyMm). Jlaboparopaast padora
3. IIpomomKeHue.

69 C3 Mertozp! u3MepeHns: 6MopU3NIECKUX MapaMeTPOB 4 T 111 1]1f1
TKaHel n opraHoB (pakTukyMm). JlaboparopHnas padora
3. 3ammTa pe3yanTaToB.

70 JIII3  |Metoap!l u3MepeHust OMOPHU3MIECKUX TapaMeTPOB 4 T 1 (1] 11]1f1
TKaHe# 1 opraHoB (mpakTukyMm). JlJaboparopHas paboTa
4.

71 JIII3  |Metoasl u3MepeHust OHOPHU3MIECKAX TapaMeTPOB 4 T 1T (1] 11]1f1

TKaHe# 1 opranoB (mpakTukyMm). JlJaboparopHas pabota
4. ITpogoinKeHue.

72 C3 Mertoxb! M3MepeHns OHo(HU3NIECKUX MapaMeTpoB 4 T 1T (1] 11]1f1
TKaHell u opraHoB (mpaktukym). JlaboparopHast pabora
4. 3ammTa pe3yIbTaToB.

73 JIII3  [Metoxs! m3MepeHust Ono(GU3MIECKIX ITapaMeTpoOB 4 T 1|11 ]1f|1]1
TKaHeH U opraHoB (pakTukyMm). JlaboparopHas padota
5.

74 C3 Mertozb! n3MepeHns: 6MopU3NIECKUX ITapaMeTpOB 4 T 1|11 ]1(|1]1

TKaHEH 1 opraHoB (mpakTukyMm). JlJaboparopHas padota
5. 3amura pe3yabTaToB.

75 JI3 JuHamuueckas aedhopManus TKaHeH, THHAMHAYCCKHUI 2 pil| L {11 [1f1]1
MOYIb yIpyrocTu. MexaHHn4eCKHe CBOMCTBA MBI 1
KOCTEH.

76 K Konmoksuym 4 P 1 1 1 1 [1]1

77 3 3ager 4 ITA 111 1)1 )1f1




Ne
n/n

Buasl
y4eOHBbIX
3aAHSATHH*

Iepuon o0yuyenus (cemectp). [lopsinkoBbie HOMepa U
HANMEHOBAHUS Pa3/ieioB (IPU HAJIUYHMH), TeM,
Y4eOHBbIX 3aHATHI

KoauuecTBo
4acoB
KOHTaKTHOI
padoTsl

Buasbl Tekyuero
KOHTPOJIA
ycmeBaeMoCTH**

DopMbI NPOBeIeHUA
TeKyllero KOHTPOJIs

yCImeBaeMoCTH* * ¥

KIl

oy

on

OK

P3

JP

4

6

7

8

9

10

11

Bcero B cemecTpe

82

25

25

25

25

25

25

10 cemecTp

Pasnea 1. Buodusnka opradoB ¥ TKaHe

Tema 1. buobusnka opraHoB 1 TKaHEH

78

J3

V3 nquarHocTuka HEKOTOPBIX MAaTOJIOTHYECKUX
COCTOSTHMI O0NIFHOTO. PaMOHyKITNIHAS THaTHOCTHKA U
HCCIICIOBAHMSL.

Pasznen 2. buod

HN3NYCCKHUE OCHOBEIL d)yHKHHOHaHBHOﬁ JUArHOCTHKHU

Tema 1. buodusnyeckrne 0CHOBBI () YHKIMOHAIBHOW JUATHOCTUKH

79

I3

OCHOBHBIE XapaKTEPUCTHKH BHEITHAX DJICKTPUIECKIX
noJiei TkaHel u opraHoB. KiieTku kak TOKOBbIE
aJeKTpuueckue reneparopsl. [laccuBubie
JJIEKTPUYECKHE CBOMCTBA TKAHEH M OpraHoB.

80

J3

MeTozbl ¥ IPHEMBI, 00ECTIEYNBAIOIINE KOPPEKTHOCTD
n3Mepe-HUi U yCIIOBHI HHTEpIpEeTalliy JaHHBIX B BHIE
SKBHBAJICHTHBIX IEKTPOHHBIX cXeM. buodusndeckue
IIPUHIIMIIBI 3JIEKTPOUMIIEJAHCOMETPUUECKUX METOI0B
HCCIIEI0BAHMSI.

81

13

Buodmsndeckre 0OCHOBBI peruCcTpanun
IEKTPOKAPAUOTPAMM IIPU Pa3IUYHBIX OTBEJCHUAX.
JnuTenbHBII MOHUTOPHHT JIEKTPOKapAHOrpaMM B
LEJIIX JUAarHOCTUKH (D)YHKIIMOHAJIBHOTO COCTOSHUS
cepaIa.

82

I3

Kommrerorepnsiit pacyer DKI' B HopMe U ipr
MATOJIOTHYECKUX COCTOSTHUSIX B PA3JIMYHBIX OTBEICHUSIX.
DnexkTpryeckre OHOMOTEHIIMATBI TOIOBHOTO MO3Ta Ha
MOBEPXHOCTH rojioBbl. CrcteMbl oTBeieHus DO BUIbI
D0r.

83

3

3Ha4yeHUe OPUECHTALUY IUPAMUIHBIX HEHPOHOB B HOBOM
KOpE U CHHXPOHM3AIUH UX IEKTPHUECKON aKTHBHOCTH
i reHesa D00, @opMyIibl 3aBUCUMOCTHU TUCIIEPCUU
O0I.

84

3

Bruodusrka ynprpazByka. AKyCTHUECKUI HMIIEIAHC
cpensl. BzanmonelcTBue yiabpTpa3Byka ¢ TKAaHIMH.
OcHOBHBIE peXHMBI paboTHL. A. B, M, JlomnepoBckue
pexumbr: PWD, CWD, PD, TD, CFM. Ilpunnun
thopmupoBanusa Y3 H300paKeHUS B KaXKIOM U3
PEXKHMOB.

85

J3

Dddexr Jormtepa. OneHKa CKOPOCTH ABHKCHUS 110
JIOTJIEPOBCKOMY C/IBUTY 4acTOT. J[OTIEpOBCKUI yroJl.
HemnpepriBHOBOTHOBOH onmiep. O6nacTH IpUMEHEHNSI.
OCHOBHBIE TOCTOMHCTBA M HEJOCTATKH.

86

J3

Dxokapauorpadus. OCHOBHBIC YIBTPa3ByKOBBIC
JOCTYTIBI K cepawy. domiepaxokapauorpadusi.
Kommnerorepras 9xoKTI'.

87

C3

Bruodusndeckne MeToabl HyHKINOHATBEHOM
JMArHOCTHKHM (MpakTUKYM). BBoIHOE 3aHATHE.

88

JII3

Broduzngeckne MeToab! HyHKIHMOHATBHOM
JIMAarHOCTHKHM (pakTukyM). JlabopaTopHas pabora 1.

89

JII3

Bbrogmsndeckue MeTos! GpyHKIHOHAIBEHOMH
UarHOCTUKY (TpakTukyM). JlabopaTopHas pabora 1.
[IpopomkeHue.

90

C3

buodmsndeckue MeTons! GpyHKIHMOHAIBHOMH
TUarHOCTHKY (TpakTukyM). JlabopaTopHas pabora 1.
3aiuTa pe3yabpTaToB.

91

JII3

buodusndeckue MeTons! GpyHKIHOHATBHOMH
JIMAarHOCTHKHM (pakTukyM). JlabopaTopHas pabora 2.

92

JIII3

Bbrogmndeckre MeTos! GpyHKIOHAIBHOMH
IMarHOCTUKH (TpakTukyM). JlabopaTopHas padora 2.
[Ipomomkenue.

93

C3

Bbrogmsndeckue MeTos! GpyHKIHOHAIBHOMH
MarHOCTUKY (TpakTukyM). JlabopaTopHas pabora 2.

3ammra pe3yapTaToB.




Ne | Buabl |Ilepuoa odyuenus (cemectp). [lopsiakoBbie Homepa u |KoanvecTBo | Buabl Texkymero | @®opmbl npoBeieHHs
/1 | y4eGHBIX HANMEHOBAHHUsI Pa3esoB (MPH HAJWYNH), TeM, 4acoB KOHTPOJIS TEKYIIero KOHTPOJISI
3aHATHIT* Y4eOHBbIX 3aHATHI KOHTAKTHOIi | ycieBaeMoCcTH ™ * ycmeBaeMocTu* **
padore! KI1|0Y|on| oK |P3|p
1 2 3 4 5 6 171819 110|111
94 JIII3  |buodusuueckue MeToab! GYHKIIMOHATIHHOM 4 T L)1) 1f1]1
JIMAarHOCTHKHM (pakTukyM). JlabopaTopHas pabora 3.
95 JITI3  |buodwusuueckre METOIBI PYHKIIMOHATBHOM 4 T T {11 [1f[1]1
MarHOCTUKY (TpakTukyM). JlabopaTopHas pabora 3.
[IpopomkeHue.
96 C3 bruodusndeckne MeToab! HyHKIMOHATBHOMN 4 T 1 1|1 ]1]1]1
TUarHOCTHKY (TpakTukyM). JlabopaTopHas pabora 3.
3amuTa pe3ysbTaToB.
97 JIII3  |Bbuodusnyueckue MeToap! GYHKIMOHATBHON 4 T 111 ]1]1]1
JIMAarHOCTHKHM (IpakTukyM). JlabopaTopHas pabora 4.
98 JIII3  (buodusnueckne MeToab! HYHKIIMOHATHHON 4 T 1|11 ]1f|1]1
MarHOCTUKH (TpakTukyM). JlabopaTopHas pabora 4.
[Ipomomkenue.
99 C3 buodusndeckue MeToabl HyHKIMOHATBHOMN 4 T T {11 [1f[1]1
UarHOCTUKH (TpakTukyM). JlabopaTopHas pabora 4.
3amuTa pe3ysIbTaToB.
100| JIII3  |buodusuyeckue MeTOAbI (QYHKIIMOHATEHON 4 T 1 1|1 ]1]1]1
JMardOoCTHKH (mpakTukyMm). JlaboparopHas pabora 5.
101 C3 Bbrogmndeckre MeTos! GpyHKIOHAIBHOH 4 T 1|11 )1 [1([1]l1
JMarHOCTUKY (IpakTHKyM). JlabopaTopHas padora 5.
3ammra pe3yabTaToB.
102 C3 OO1IHii 3a4€ET 110 TPAKTUKYMY. 4 T 1 1 1 11111
103 K MoayabHEI KOHTPOJIb (KOJUIOKBUYM). 4 P 1 1 1 1 [1]1
104 €) OK3aMeH 9 I1A L1 [T [1f1f1
Bcero B cemecTpe 91 26 [26]26[26[26]26
Bcero nmo jucummjinHe 319 100 91 [ 77 [100(92]91
(¥, **, #** cMOTpH yCIOBHBIE 0003HAUEHUS)
YcaoBHbIe 0003HAYEHHUS
Bunp! yueOHbIX 3aHATHN ™
Buabl yueGHbIX 3aHATHIT CokpauiéHHoe HAaMMEHOBaHHe
JIeKIIMOHHOE 3aHITHE Jlexiust J13
JIabopaTOpHO-IIPaKTHYECKOE 3aHATHE JlaGopaTopHO-TIpakTHYECKOe JIII3
CeMHHapCcKOe 3aHATHE CemuHap C3
KomnoxBuym Konnoksuym K

Bunsl Texymiero kontpods yecnesaemoctu (BTK)**

Buabl Tekyuiero KOHTpoJIst Coxpauménnoe Coaep:xanne
ycneBaemoctu (BTK) HanMMeHOBaHUe

Texymuit Juctoumnuaupyromuit | [ | KoHTpons nocemaeMocTy 3aHATHIA 00y4aromuMcst
JMCIHTUTHHUPY IO
KOHTpOJIb
Texkymuii TeMaTu4eCKun Temarnueckuit T | Ouenka ycBoeHust 00y4aronMes 3HaHUH, YMEHUH U OIlbITa
KOHTPOJIb MPaKTUIECKOH AESTEIFHOCTH MO TeMe 3aHATHS
Texymmii pyOe:KHBII Py0exHbrit P | Ouenka ycBoeHust oOyuaromumcs 3HaHAH, yMEHHH U OTIbITa
KOHTPOJIb MIPAKTUUECKOH JIESATENbHOCTH 0 TeMe (pa3leily, MOAYJI0) TUCLUIIINHBL

@DopMBbI IPOBEICHUS TEKYLIETO KOHTPOJIS YCIIeBAEMOCTH O0yJaromuxes ***




(I)OprI MPOBEACHUSA TEKYIEr0 KOHTPOJISA

Texnnueckoe u

Bo3moxxkHOCTH NMPOBEeACHUSA TEKYIEro

ycneBaemocTu odyuarommxes (PIITKY) COKpaléHHoe KOHTPOJISI yCIIeBaeMOCTH 110 BUIAM
HAaHMeHOBaHHE KOHTPOJIS
pi | T P
1 | KonTpons npucyrcrus IIpucyrcreue KII
2 | Ompoc ycTHbIi Onpoc ycTHbIH oy +
3 | Ompoc nucbMeHHBIH Omnpoc nucemennsiii | OIT +
4 | Ompoc KOMOMHUPOBAHHBII Omnpoc OK
KOMOVHHPOBAaHHBIH
5 | Pemenue mpaktuueckoi (CUTyalluOHHOM) IIpakTuueckas P3 +
3am1aqn 3a7aqa
6 | IIpoBepka mabopaTopHO pabOTHI JlaGoparopHas JIP +
pabota




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®opma ®dopma npoBeaeHHsI MPOMEKYTOYHON aTTeCTAINH
MPOMEKYTOYHOI
arrecTanuu****
1 2 3
7 3auer Kontpons npucyrersus, Onpoc KOMOMHIPOBAHHBII
CeMecTp
8 3auer Kontpouns npucyrersust, Onpoc yctHsIi, Onpoc nucsMeHHbIH, Onpoc KOMOMHUPOBAaHHBIH,
ceMecTp Pemenue npaktuyeckoii (CHUTyalnoHHOM) 3anaun, [IpoBepka 1abopatopHoOli paboTHI
9 3auer KonTpons npucyrerus, Onpoc ycrasii, Onpoc nucsMeHHBIH, Onpoc KOMOMHHPOBAaHHBIH,
cemecTp Pemenue npaktuyeckoii (CUTyalMoHHOM) 3anaun, [IpoBepka sabopaTopHoii paboTHI
10 OK3aMeH KonTpons npucyrerus, Onpoc ycrasii, Onpoc nucsMeHHBIH, Onpoc KOMOMHUPOBAaHHEIH,
ceMecTp Pemenne npakTuyeckoil (cuTyaioHHOM) 3a1a4uu, [IpoBepka mabopaTtopHoii paboThI

YciaoBHBIE 0003HAYECHHS ****

@DopMbI NPOMEKYTOYHON aTTECTAIMH Cokpanménnoe HAaHMEHOBaHHE

DK3aMeH DK3aMeH D

3ager 3auer 3

5.2 Kputepuu BbICTABJICHHS OLIEHOK

KpnTeplm BBICTABJICHUS OLCHOK IMPH MPOXOKACHUN HpOMe)l(yTO‘lHOﬁ aTrrecralnum B q)opMe

3ayera
7 cemecTp
lxana KpnTepml BBICTABJICHUA OLICHOK
OIleHUBAHHUS

«3auyteHo» |Cobmonenue aByx yciaoBuii: 1. PemreHa xots 661 0Ha 3aJa4a U3 MPAKTUYECKOTO 3a1aHuUs, OMICAaHHOTO B Omiere; 2. Jlan
TIOJIHBI 1 MCUEPTIBIBAIOIINI OTBET XOTs OBl Ha OJIMH U3 YCTHEIX BOIIPOCOB, TAHHBIX B OWJIETE.

«He Cobiroaenne oHOTo U3 IBYX ycioBuii: 1. He BBIIOIHEHO NpakTHYeCKOE 3a/laHue, COCTOSIIee U3 ABYX 3aad,
3a4TeHO» onucaHHBIX B Omiere; 2. [Ipy ycTHOM OTBETE CTYACHT JIEMOHCTPHUPYET Pa3pO3HEHHbIE 3HAHHS IPOTPAMMHOTO
MarepHaa, JOIyCKaeT CyIeCTBEHHbIE OIIMOKY U He KOPPEKTUPYET OTBET I10CIIE JIOMOIHUTENBHBIX U YTOYHSIOIINX
BOIIPOCOB IIPETIOABATEINS, HE OTBEYAET Ha AOTOIHUTENBHBIE BOIPOCHI, HE AeIacT 000OMIEHNS 1 BBIBOIbI, HE YMEET
IIPUMEHATh TEOPETUUECKUE 3HAHUS IIPU PELICHUS IPAKTUYECKUX 3a/1a4; WIN OTKa3bIBA€TCS OT OTBETA, BO BPEMs
TIOATOTOBKH K OTBETY M CAMOT'0 OTBETA UCIIOIb3YeT HECAHKIMOHUPOBAHHbIE HCTOYHUKY HH(OPMAITHH.

KpnTepnn BBICTABJICHUS OLCHOK IMPH MPOXO0KACHUN HpOMe)l(yTO‘lHOﬁ arrecralnum B (l)OpMe

3ayera
8 cemecTp
Hlxana KpnTepml BBICTABJICHUA OLICHOK
OIleHUBAHUSA

«3auyteHo» |CobmoneHue AByx yciaoBuii: 1. PemeHa xots 6bI 0Ha 3aJa4a U3 MPAKTUYECKOT0 3a/laHus, OMHMCaHHOro B Ouiere; 2. Jlan
TIOJTHBIN 1 MCUEPTIBIBAIOIINI OTBET XOTs OBl HAa OJMH U3 YCTHEIX BOIIPOCOB, TAHHBIX B OWIIETE.

«He Cobironenne 0HOTO U3 IBYX ycinoBuii: 1. He BbIIOIHEHO NpakTHUeCcKOe 3a/laHue, COCTOsIIee U3 ABYX 3aad,
3a4TeHO» onucaHHBIX B Omiere; 2. [Ipy ycTHOM OTBETE CTYACHT IEMOHCTPUPYET Pa3po3HEHHbIE 3HAHHS IPOTPAMMHOTO
MarepHaa, JOIyCKaeT CyIeCTBEHHbIE OIINOKYN U He KOPPEKTUPYET OTBET I10CIIE IOMOIHUTENBHBIX U YTOYHSIOIINX
BOIIPOCOB IIPETIOABATENs, HE OTBEYAET Ha AOMOIHUTENbHBIE BOIPOCHI, HE AeacT 000OMIEHHS 1 BBIBOIbI, HE YMEET
MIPUMEHATh TEOPETUUECKUE 3HAHUA IIPU PELICHUS IPAKTUYECKUX 3a/1a4; WIN OTKa3bIBA€TCS OT OTBETA, BO BpeMs
TIOATOTOBKH K OTBETY M CAMOT0 OTBETA UCIIOIb3YeT HECAHKIMOHUPOBAHHbIE HCTOYHUKH HH(MOPMAITHH.




KpnTeplm BBICTABJICHUS OLICHOK IMPH MPOXOKACHUN HpOMe)l(yTO‘lHOﬁ aTrTreCcTalnum B (l)OpMe

3a4yeTa
9 cemecTp
xana Kpurepun BbicTaB/IeHUSI OLIEHOK
OLICHHBAHHUS
«3auteHo» |CobOmonenue aByx yciaoBuii: 1. Perrena xots ObI 0Ha 3aja49a U3 MPAKTHIECKOTO 3a/laHNs, ONMICAaHHOTO B Omiere; 2. Jlan
TIOJIHBII 1 MCUEPNBIBAIOIINI OTBET XOTs OBl Ha OJIMH M3 YCTHEIX BOIIPOCOB, IAHHBIX B OUJIETE.
«HEe CobutroieHre 0JJHOrO U3 ABYX ycioBuid: 1. He BBINOMHEHO MMpakTHYECKOe 3aiaHKe, COCTOsIIee U3 IBYX 3a1ad,
3a4TEeHO» onucaHHBIX B Omiere; 2. [Ipy yCcTHOM OTBETE CTYACHT JIEMOHCTPHUPYET Pa3po3HEHHbIE 3HAHHS IPOTPAMMHOTO

MaTepuaa, JOMyCKaeT CYIIeCTBEHHbIC OIIUOKN 1 HE KOPPEKTUPYET OTBET IOCIIE IOMOJHUTENIBHBIX ¥ YTOUHSIOIIX
BOIIPOCOB IIPETIOABATEINS, HE OTBEUAeT Ha JOMOIHUTENBHBIE BOIPOCHI, HE AeacT 0000MIEHNS 1 BBIBOIbI, HE YMEeT
MIPUMEHSATh TEOPETUUECKUE 3HAHMS TP PELLEHUS PAKTUUECKUX 3a/1a4; UM OTKAa3bIBAETCS OT OTBETA, BO BpEMs
TIOATOTOBKH K OTBETY M CAMOT'0 OTBETA UCIIOIb3YeT HeCAHKIMOHUPOBAHHbIC HCTOYHUKH HH(OPMAITHH.

KpnTeplm BBICTABJICHUS OLCHOK IMPH MPOXOKACHUU HpOMeDICYTO‘lHOﬁ aTrrecralum B (l)OpMe

IK3aMCHa

10 cemecTp

IIxaJja oueHnBaHus Kpurepuu BbICTaBJIEHUS OLIEHOK

«HEYAOBJETBOPUTEJIbHO» |B TOM Clly4ae, €CIIN 06yl{a}omnﬁc;{: - YaCTUYHO BBIITOJTHUJI WX HE BBITIOJIHUII 3a/IaHUs, IPEAYCMOTPEHHBIE

6ueToM; - AEMOHCTPHPYET pa3pO3HEHHBIE 3HAHUS IPOrPAMMHOTO MaTepHaia (B X0Je OTBEeTa
(hparMeHTapHO ¥ HEJIOTMYHO M3JIaraeT CyIIHOCTb NOHSTHH, SBICHHH, IPHHIIMIIOB, 3aKOHOB,
3aKOHOMEPHOCTEH, TEOPHIA), HE HCTIONb3YET MM CI1ab0 HCIIOIb3YyeT HayIHYI0 TEPMHHOJIOTHIO); - IOMYCKaeT
CYIIECTBEHHBIE OIINOKU M HE KOPPEKTHPYET OTBET MOCIIE JOMOTHUTENBHBIX U YTOUHSIOMINX BOIIPOCOB
MpeToaBaTeNs; - He JeslaeT 000OLIIEHNs 1 BBIBOJIBI; - HE OTBEYAET Ha AOTIOIHUTENbHBIE BOIPOCH; - HE
yMeeT IIPUMEHATh TEeOPETHYECKIe 3HAHWS TIPH PEIICHUH NPAKTHYECKUX (CHUTYallMOHHBIX) 3324, - HE yMeeT
MOJTb30BaThCSl HEOOXOANMBIM 000PyI0BaHHEM, HHCTPYMEHTaMH, 00paIIaThes ¢ MpenapaTaMu; Win: -
OTKa3bIBAETCS OT OTBETA; WK - BO BPEMsI IIOATOTOBKH K OTBETY U CAaMOTO OTBETA MCHONIB3yeT
HECAaHKIIMOHWPOBAHHbIE NCTOUYHUKU WH(OPMAIMU, TEXHUUECKHE CPEJICTBA.

«Xopouio»

B TOM Clly4ae, eciii 00y4aroIIHiCs: - BBIOJIHMII 3a1aHNUs, TPELyCMOTPEHHBIC OUIICTOM; - IEMOHCTPHPYET
YCBOGHHE IIPOrpaMMHOT0 MaTepHaia (B X0/e OTBETa PaCKPHIBACT CYIIHOCTh MOHITHH, SIBICHHH,
NPHHIIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOpHii), BBIICISET B HEM IVIABHBIC MTOJIOKEHUSL; - TPAMOTHO,
HCIIOJIB3YsI HAyYHYI0 TEPMUHOJIOTUIO, H3JIaraeT MPOrpaMMHBINA MaTepHuall, 1aeT OCIeA0BaTeIbHBIH U
MCYEPIIBIBAIOIINI OTBET HA OCTABJICHHBIC BOIIPOCHI, AeaeT 0000MICHUS U BBIBOJIBI; - HE IOIYCKACT
CEepbE3HBIX OIUOOK MPH BOCIIPOM3BEACHUN 3HAHMUIL; - OTBeuaeT 0e3 0COObIX 3aTpyAHCHHUI Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI MO MIPOrPaMMHOMY MaTepHally; - yMEET IIPUMEHSTh ITOTyYCHHbIC 3HAHUS U
YMEHHS IIPY PELICHUHN NPAKTHYECKUX (CUTYalMOHHBIX) 3a1a4; [[OMyCKaroTCs MEJIKHE HETOYHOCTH U He
Ooiee IBYX OMMOOK, KOTOPBIE TIOCIIE YTOUHEHHUS (HABOAAILINX BOIPOCOB) 00yYaIOMUiics ClIocoOeH
HCIIPABHTh.

«YHOBJIETBOPHTEJBLHO»  |B TOM Clly4ae, eClIM 00YYarOIIUHCS: - YACTUYHO BBIOJIHII 3a/IaHUs, IPEyCMOTPEHHbIE OHIETOM; -

JIEMOHCTPHUPYET yCBOSHHE IIPOrPaMMHOT0 MaTepHaia (B X0/l OTBETa B OCHOBHBIX UePTaX PACKpPHIBaeT
CYLIHOCTb MOHSATHUH, SBICHUN, IPUHIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOpHii), HO UCTIBITHIBAET
3aTpyJHEHHUS IIPU €T0 CaMOCTOSTEIFHOM BOCIIPOM3BEACHHUN, TPeOyeT HOMOTHUTENBHBIX X YTOUHSIOMNX
BOIIPOCOB TPETOABATENs; - JaeT HETOIHBIN, HEJOCTATOUHO apryMEHTUPOBAHHBII OTBET; - HE JieaeT
HpaBHIbHBIE 0000IIEHNS U BEIBOABL; - IOITyCKaeT OMIMOKH IIPH BOCIIPOM3BEACHUN 3HAHMUIL; - Ha
JIOTIOJIHUTEIbHBIE OTBETHI 10 IPOrpaMMHOMY MaTepHaity OTBEUYAeT C TPYJOM; - yMEET IPUMEHSTh
MOTydeHHBIEe 3HAHUS TIPH PEIICHNH IIPaKTHIECKUX (CUTYAIlMOHHEIX) 3a/1a4, HO JOIIyCKaeT He3HAUNTEeIbHbIC
omm6Oku; JlomyckarTcs OIIHOKH U HETOYHOCTH B COJIEPKAHUM OTBETA, KOTOPBIE UCTIPABIISIOTCS
00YYaIOIIIMCSI C TOMOIIBIO HABOJSIIINX BOIIPOCOB NPETOaBaTes.

«OTJIHYHO»

B TOM CJIy4ae, €CIIU 00yYarOIIUICS: - BBITOTHIII 3aaHUs, IPETyCMOTPCHHBIC OMIICTOM; - IEMOHCTPUPYET
YCBOGHHE BCEro 00beMa MporpaMMHOT0 MaTepraia (B X0/1e OTBETa PACKPhIBACT CYI[HOCTh MOHSITHIA,
SIBIICHUH, IPUHIIAIIOB, 3aKOHOB, 3AKOHOMEPHOCTEH, TEOPHA), BBIJICISCT B HEM TIABHBIC ITOJIOKCHUS; -
IPaMOTHO, UCIHOJNB3Ysl HAYYHYIO0 TEPMHHOJIOTHIO, IOTUYHO M3JIaraeT IpOrpaMMHBIi MaTepual, 1aet
MOCIIEIOBATEIBHBINA M UCUCPITBIBAIOIINI OTBET Ha MIOCTABJICHHEIC BOMIPOCHI, JieNIacT 000OIICHUS U BHIBOJIBI;
- He JIOIyCKaeT OMKOOK IPH BOCIIPOM3BEACHUHU 3HAHMIA; - JTIETKO OTBEYaeT Ha JOMOIHUTEIbHBIC BOIIPOCH
0 IPOTPaMMHOMY MaTEepPHAIY; - OCMBICICHHO MTPUMEHSICT MTOTYICHHBIC 3HAHHS U YMCHUS MPH PEIICHUH
MPaKTHYECKUX (CUTYaI[MOHHBIX) 34144,




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

7 cemecTp
CooTBeTCTBHE OLIEHOK
Brn sanaTHi ®DopMbl NPOBeIeHNsT TEKYLIEro Kou-Bo . Makec. KoJ- CHTHHIOBLIM GAJLIAM
KOHTPOJISI ycIIeBaeMOCTH KOHTpoJIel | B0 06aJLU10B
TK|BTK ]| OT1. | Xop. | YioBa.
Ha60paT0pH0_ I3 OHDOC VCTHLIﬁ oy 10 40 B T 4 3 2
MPAKTUIECKOC 3aHATHC IIpoBepka taboparopHoii padotel | JIP 10 40 B| T 4 3 2
CeMHHApCKOE 3aHATHE C3 Pemerue np AKTHACCKOH P3 5 20 B| T 4 3 2
(CUTYalIMOHHOM) 3212491
KomtokBuyMm K Onpoc MUCEMEHHBIN OI1 1 176 B P 176 | 117 59
CymMma 0ajuIoB 10 JMCHUILIMHE 33 CEMECTP 276
8 cemecTp
Co0oTBeTCTBHE OLIEHOK
Buabl 3ansTuii ®DopMbl IPOBEICHHUS TEKYIIEro Koa-Bo ) Makec. KoJ- CHTHHIOBLIM Ga/LIaM
KOHTPOJIS yCTIEBAEMOCTH KOHTPOJIel | B0 6aJLI0B
TK|BTK|Ota. | Xop. | YaoBJ.
JlaGoparopHo- I3 Ormpoc yCTHBIH oy 9 36 B| T 4 3 2
IIPAKTHYICCKOC 3aHATHC IIposepka maboparopHoii padorsl | JIP 9 36 B| T 4 3 2
CeMHHapcKoe 3aHATHE C3 Pemerme npakTideckoit P3 6 24 B| T 4 3 2
(CUTYaIMOHHOM) 3a/1a4K
KomokBuym K Ornpoc MMCbMEHHBIN OIT 1 176 B| P | 176|117 59
Cymma 6ajuIoB 10 JMCHMILIMHE 338 CEMECTP 272
9 cemecTp
CooTBeTCTBHE OLIEHOK
Brn sauaTHi @DopMbI POBeIEHNs TEKYIIEro Koua-Bo 5 Make. koJ- CHTHHIOBLIM GaJLIaM
KOHTPOJISl yCIIeBaeMOCTH KOHTpoJIel | BO 06aJLUI0B
TK|BTK]| Ot. | Xop. | YioBa.
Ha60paT0pH0_ 13 OHDOC VCTHLIﬁ oy 9 36 B T 4 3 2
MPAKTUIECKOC 3aHATHC IIpoBepka maboparopHoii padboter | JIP 9 36 B| T 4 3 2
Cemunapekoe 3anstie | C3 Pemerne npakTirdeckoit P3 6 24 B| T | 4|3 2
(CUTYalIMOHHOM) 32124l
KomtokBuym K Onpoc MUCEMEHHBIN OI1 1 176 B P 176 | 117 59
CymMma 0ajuIoB 110 JMCHUILIMHE 33 CEMECTP 272
10 cemecTp
Co0TBeTCTBHE OLIEHOK
Buab! sansTHii ®DopMbl IPOBeIeHUs TeKYyLIero Koa-Bo 5 Makec. koa- CTHHIOBLIM GasLIaM
KOHTPOJISI yCIIEBAEMOCTH KOHTpOJIel | B0 6aJUI0B
TK|BTK|Ort.. | Xop.| YaoBJ.
JlaGoparopHo- I3 Ormpoc yCTHBIN oy 9 36 B| T 4 3 2
MPAKTHICCKOC 3aAHATHC IIposepka maboparopHoii padorsl | JIP 9 36 B| T 4 3 2
CeMHHapCcKoOe 3aHATHE C3 Pewerme npakTideckoit P3 7 28 B| T 4 3 2
(CUTYyalMOHHOI) 3a1a4u
KomokBuym K Ornpoc MMCbMEHHBIN OIT 1 176 B| P | 176|117 59




| Cymma 0ajuIoB 10 JMCHUMILIMHE 33 CEMECTP | 276 | |

Kpurtepun BbICTaBJICHUSI OLCHOK NPH MPOXO0KACHUU MPOMEKYTOYHOM arTecTanuu B ¢opme
3a4eTa (HA OCHOBAHUM PelTHHIA yCIeBAeMOCTH 00y4Yalollerocss U pe3yJbTaTOB NMPOXO0KIEHUS
TeKylero pyoe:kHoro KOHTPOJIA Mo AUCHHUILIMHE (MOYJ/II0) MJIU €€ YaCTH B ceMecTpe)

7 cemecTp

Mxana Kpurtepuu BbicTaBJICHHS OLIEHKH
OLlCHHBAHUS
«32YTEHO» PeiitiaroBbIi 6aiur — He MeHee 60 % (He meHee 151 GaoB)

%4

IMoyyeHue OLEHKHU HE HIKE «YIOBICTBOPUTEIBHOY 3@ MPOXOXKICHHE KAXKIOT0 TEKYIIEro pyOeKHOr0 KOHTPOJIS B
CEMECTpE

«He 3auTeHO0» |PeliTunroBslii 6amn — menee 60 % (menee 151 Gannos)
W/WIi
[MomyyeHue OLEHKH HIKE «yJOBIECTBOPUTEIBHOY 3a MPOXOKICHHE XOTsI ObI OJJHOTO TEKYIIETro PyOeKHOT0 KOHTPOJISI B

CEMCCTPC MJIM HC IMMPOXOKICHUC Dy6e)KHOF0 KOHTPOJIA

Kpurtepuu BbICTaBJIEeHUSI OLIEHOK NMPH MPOXO0XkKAEHUU MPOMEKYTOUHOH aTTecTanuu B ¢opme
3a4eTa (HA OCHOBAHUM PelTHMHIA ycIeBAeMOCTH 00y4Yalolierocss M pe3yJbTaTOB NMPOXO0KIEHUS
TeKyILIero py0e;KHoro KOHTPOJIsl 0 TUCHHIINHE (MOIYJ/II0) WM €€ YacTH B ceMecTpe)

8 cemecTp

Mxana Kputepum BbicTaB/IeHUS] OLIEeHKH
OLIEHHBAHUS
«3aYTEHO» Peitrunrosstii 6amt — He menee 60 % (ue menee 149 6amios)

%4

[Moyyenue OLEHKHU HE HIKE «YIOBICTBOPUTEIBHOY 3@ MPOXOXKICHHE KAXKIOT0 TEKYIIEro pyOekHOro KOHTPOJIS B
CEMECTpE

«He 3auTeHO0» |PeiitunroBslii 6amn — menee 60 % (menee 149 Gannos)
W/WI
[Momyyenue OLEHKH HIKE «yJOBICTBOPUTEILHOY 32 MPOXOKICHHE XOTsI ObI OJJHOTO TEKYIIETro PyOeKHOr0 KOHTPOJISI B

CEMCCTPC MJIM HC IMMPOXOXKICHUC py6e>1<H0r0 KOHTPOJIA
Kpurtepuu BbhICTaBJ/IEeHUSI OLEHOK NMPH MPOXO0XKAEHUU MPOMEKYTOUHOH aTTecTanuu B ¢popme

JK3aMeHa (HAa OCHOBAHUM pelTHHIa YycHeBaeMOCTH oO0ydawinerocs H pe3yJabTaToOB

NMPOXO0KAEHUS TEKYIIero pyoe:kHOro KOHTPOJIS M0 JMCHHUILIHHE (MOAYJII0) WU €€ YacTH)

0 cemecTp
IIxaJja oueHuBaAHNUS Kpurepuu BbICTaABJIEHHS OLIEHKH
«OTJIMYHO» PeiitunroBeiii 6ayut ve Meree 90 % (He menee 900 6atoB)
"
[MomyyeHue OLEHKH He HIKE «YIOBIETBOPUTEIBHOY 32 MPOXOXKICHHE KaXIOTO TEKYIIETo pyOeKHOTro
KOHTPOJISL B CEMECTPE
«XOpouIo» Peitrunrosstii 6amt He MeHee 75 % (He MeHee 750 6aoB)

u
IMoyyeHue OLEHKHU HE HIDKE «YIOBICTBOPUTEIBHOY 3a MPOXOXKICHHUE KAXKOT0 TEKYIIEro pyOeKHOro
KOHTPOJISL B CEMECTPE

«yIOBJIETBOPUTEIbHO» |PeliTuHroBeit 6amt He Menee 60 % (He MeHee 600 6annoB)

"

ITosyueHe OLICHKH HEe HUKE «YAOBJICTBOPUTEIILHOY 33 IIPOXOKACHUE KXKIOT0 TEKYIIEro pyoe:KHOro
KOHTPOJIS B ceMecTpe

«HEYyI0BJIETBOPUTEILHO» | PeliTiHTOBEIN Gamut menee 60 % (menee 600 6asIoB)

1707007t

IMosryueHHE OLICHKH HIKE «yOBJICTBOPHTEILHOY 3a MPOXOXKICHHUE XOTS ObI OTHOTO TEKYIIETro pyOe:KHOrO
KOHTPOJISL B CEMECTPE MIIM HE MMPOXOXKJICHHE PyOESKHOTO KOHTPOIIS




10.

11.

7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

7 cemecTp

Hepeqeﬂb BOIIPOCOB IJIA MOATOTOBKH K l'[pOMC)KyTO‘lHOi;I aTTreCTallum B (])opMe 3a4yéTa

Bxitaz oTeuecTBEHHBIX YUEHBIX B PAa3BUTHE MOJEKYJSpHOH Onodusuku. ChIBOPOTOUHBIN aab0yMUH
yenoBeka (CAY): conepkaHue B KpOBU, OCHOBHBIE (DYHKIIMH. DTaIlbl TPAHCTIOPTHON (PYyHKIMH Oernka.
OcHoBHbIe (Qu3nuko-xumuyeckue cporictBa CAY: pacTBOpHUMOCTb, MOJEKYJSIpHas Macca, 3apsi,
M303JIeKTpUUecKas Touka, kKoapduuuent nuddysun, Baskocts, popma. Ctpykrypa CAY.

CpenneuuncienHas MojekyispHas wMacca. CpeaHeBecoBas MOJIEKYJIIpHas macca.
CpenneBrucko3uMeTpruecKkass MoOJEKyJspHas Macca. [IpuunHa HEBO3MOXHOCTH HCIOJIb30BAHUS
METOJIOB KPUOCKOIUH 1 30YJIMOCKOIUY IJIsi U3MEPEHHSI MOJIEKYJIIPHBIX MacC MaKpOMOJIEKYJI.

MeTtobl onpeieneHusl MOJIEKYJIIPHBIX Macc OMOMaKpOMOJIEKYJI: OCMOMETpUSI, TelibXxpoMaTorpadus,
351eKTpo(hope3 B MOIMAKPUIIAMUIHOM Ielie, paccessHUe CBETa, BUCKO3UMETPHSL.

KondopmannonHas mnoTeHUHaNbHasi HHEpPrus OENIKOBBIX MakKpoMojiekyn. BryTtpu- u
MEXMOJICKYJISIPHBIE CUJIBl U B3aUMOJACHCTBUS OMOMAKPOMOJIEKYI: KyJIOHOBCKOE B3aMMOJICHCTBUE,
MOH/IUIIONIbHBIE B3aUMOJICHCTBHSI, BaHACPBAAIBCOBBI CHIIbI, BOJOPOJIHBIC CHIIbI, CTEPUUYECKUE CHUJIBI
(cunbl nehopmMai U HANpPSKEHHs] BAJICHTHBIX CBSI3€H W YIJIOB, CHUJIBI 3aTOPMOKEHHOCTH BpaICHUS
NENTHIHBIX TPYMI BOKPYT IPOCTHIX cBsi3el . ['mapodoOHOe B3anmoeiicTBre.

VYHuKanbHble (aHOMaJIbHbIE) (PU3NYECKHE CBOMCTBA BOJBI U UX POJb B OMOJIOIMYECKUX IpoLeccax.

Mopenu cTpykTypbl Mojaekyael Boael. Crpykrypa npaa. CTpyKTypa >KMAKOM Boael. Monenn
CTPYKTYpBl KHJIKOH BOJbI: MHUKPOKpHCTAJUIMYECKas, KBa3UKpUCTAIIMYEcKas (KOHTHHYyaJlbHas) U
acCOLIMaTUBHAs TMIIOTE3BI.

CtpykTypa Boasl B pacTBopax. MoHHbIe pacTBOpbl. KnHeTHUeCKHil M TEPMOJNHAMUYECKUI MTOAXO0/IbI
JUIsL ONMCAHUsl COJIbBaTallUM HMOHOB B pacTBopax. OOmas Mojaenb CTPYKTYpbl BOABI B HMOHHBIX
pactBopax. CTpyKTypa pacTBOpa HEMOJISAPHBIX MOJIEKYJI: THAPOPOOHOE B3aMOAECHCTBHE.

HepBI/IqHaﬂ CTPpYKTYypa. HMonuzanuonHoe paBHOBECHUC B 6en1<ax, NOJISIPHOCTD OCIIKOBBIX
AMHWHOKHCIIOTHBIX OCTAaTKOB.

Bropuunas ctpykTypa. PacnpocTpaHEHHOCTh BTOPHUYHBIX CTPYKTYp B Oe€JiKaxX, BIHUSHUC
SJIEKTPOCTATUYCCKHUX CHJT U THAPO(OOHBIX B3aMMOICHCTBUI Ha CTAOMIBHOCTh BTOPHUYHOU CTPYKTYPHI
[IOJIMIENTUIOB U OEJIKOB.

Tperuunas crpykrypa. TepMoauHaMudecKkas MOJENb CTPYKTYpHOH oOpraHu3alnuu OeiKoB.
MaxkpomosekynsapHasi opraHuzanus rIoOyisapHeix OenkoB. "Kanenbnas" wmoxpens bpecnepa u
Tanmmyna. "Chepuueckas" moaens Ouniepa. AHAIU3 TPETUIHON CTPYKTYphI Oenka mo dwuiepy.

[110THOCTH YIaKOBKM aMHUHOKHUCIOTHBIX OCTATKOB B MOJIeKyJax Oeika. O0beM M IUNIOTHOCTH OEIKOB.
JIMHAMUYHOCTH TPETUYHOU CTPYKTYphl. AHANIU3 U Npe/ICKa3aHe BTOPUYHON U TPETUYHON CTPYKTYPBI
Oeska 1o nepBUYHOM.

du3nyeckue NPUHLMIBI CaMOOpPraHu3aluu OeNnKoBBIX MoJekyl. "TepMoanHamuueckas Trunoresa
caMoopraHu3aluu" U SKCIIEpUMEHTaJbHOEe MOoATBepxkaAcHHEe ee. CTaauu camocOOpKH OEIKOBBIX
mosiekyd no Iltunbiny O.Bb. CBsizb MeXIy CTPYKTYpPHBIM U (QYHKIMOHAJIBHBIM IOA00HEM.
BripoxaenHocTts  koHurypanuoHHoil uHpopmauun. Dusuueckas Teopus CTPYKTYpHOU
OpraHu3aIiu OEIKOB.
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. OCHOBHBIE TOJIOKEHUS PUINICCKON TeOprur. MeTo | TEOPETUIECKOTO KOHPOPMAITMOHHOTO aHAIH3A.
KonudecTBeHHBIN METO/T TEOPETUYECKOTO KOH(POPMAITMOHHOTO aHAIN3a TIENTHIOB.

YeTBepTUuHas CTPYKTypa. AHamu3 uyucia CyObE€OUHUII U HX B3aUMHOTO PACIOJOKEHUS.
CTaOunpHOCTh YETBEPTUYHOM CTPYKTYphl OenkoB. MeTonbl MpeAcKa3aHusi CTPYKTYpbl O€IKOB,
MOCTPOEHUE MOJIEKYJIAPHBIX MOENel ¢ momMoIniso IBM.

CtpykTypa HYKJIEHMHOBBIX KuCIOT. KoHpopmanmoHHbIM aHamu3. YTJabl BpalleHUs OCTOBa
HYKJICMHOBOHM KHUCJIOTBI U CTEPUYECKHE OTpaHUYCHHUA. B3auMOoaeiCTBUSA IEPBOTO U BTOPOrO NOPSIKA.
Cunpl, crabunMsupyrolye ynopsaodeHHble KoH(opmauuu. Tumel cnapuBaHusT OCHOBAaHUU B
KpHUCTaJlJIaX U B pacTBOPE.

Ctoxunr ocHoBaHui. OCHOBHBIC CHJIbI, OOECIEUMBAIONINE CTIKHHT-B3aMMOJCUCTBUA. TpeTudHas
CTPYKTYpa HyKJIEHHOBBIX KHCIIOT.

CtpykTypa XpoMaTHHa.

Hndpakpacnas cnekrpockonus (MKC) nomunentunoB u OenkoB. Pusnueckue ocHoBsl MKC.
OcCHOBHBIE TUIIBI KOJIEOAHUSI aTOMOB B MOJIEKYJIaX. XapaKTepUCTUUECKHE YAaCTOThI KOJeOaHUsI aTOMOB
NEeNTUAHOHN rpynmsl OenkoB. AHanu3 crnekTpoB noromenus 6enkoB B MK nuanazone. UK-guxpounsm.

Meron neiitepooOMeHa. AHanu3 BTOPUYHOUM CTPYKTypel Oenka merogom MK cmexTpockomui.
DKCTHepUMEHTATbHOE UCCIIeJOBAaHNE ONTHYECKOW aKTUBHOCTH moswmnentuaoB u o6enkos: JJOB u KJI.
®Pu3nuecKre OCHOBBI ONITUYECKOW aKTUBHOCTU MaKpOMOJIEKYIIL.

Merox JIOB. Ouenka crtenenu cnupanbHocTH OenkoB meroaom JIOB: meton [pynme, merton
Moddura.

Merox KJI. Omenka crenmenu cnupanbHocTH OenkoB MerogoMm KJI "m3oamxpouwunsiii meton”
PeHTreHoCTpyKTYpHBI aHanu3 O0enKoB. PEHTreHOCTPYKTYpHBIM aHanu3 TIJI00YyJISApHBIX OEIKOB.
Mu1epoBHI IIIOCKOCTH OTPayKEHHsI pEHTIC€HOBCKUX JTy4eil. 3akoH bperra-Bynbda.

[Tonsitne oOpaTHOM KpPHUCTAJUTMYECKOW PEIIeTKH, BEKTOpHas ¢opma ypaBHeHus bperra-Bynbda.

CrpykrypHblii  ¢akrop. I[Ipobrema ¢a3 um meronm wuzomopdHoro 3amemenus. OmnpenencHue
CTPYKTYpPHBIX (aKTOpPOB, BBIYHCICHHE OHIIEKTPOHHON mIoTHOCTH. Co3qaHue MPOCTPAHCTBEHHOM
MoJieIH OEJKOB.

AHaIM3 TPETUYHON CTPYKTYpbl MHUOTJIOOWHA, TeMOIrJIOOWHA, IHU30I[MMa, PUOOHYKIIEa3hl,
KapOOKCHUTICTITHIA3HI.

AHanmu3 CTPyKTYphl U (YHKIIUU TOJTUNENTUIOB U OEJIKOB C MOMOIIBI0O MeToAa (IyOpEeCIeHTHBIX
30H70B. [Ipunuun metona. OcHOBHbIE TUIBI (IYyOPECLUEHTHBIX 30HAOB. [lapameTpsl morioumeHus u
¢dyopecueHIMY 30HAOB: IMOJOXKEHUSI MAaKCUMYyMOB IOIJIOIIEHUS U (DIIyOpecleHIMH, MOJyIIHpUHA
MaKCUMyMa, WHTEHCHBHOCTb MaKCUMyMa (IIyOpecleHIMH, KBAaHTOBBIM BBIXOJl, BpeMs >KH3HU
BO30Y>KJICHHOT'O COCTOSTHUS, CTENIEHb MOJSPU3AINK, aHU30TPOIHS (IIyOpPECICHIINH.

[Ipumenenue metona MPIID ¢ayopecueHuuu 1 OLEHKH PAcCTOSIHUN MEXIy NapamMu 30HJIOB,
CBA3aHHBIX ¢ OMO0OBEeKTOM. VccienoBanue CTpYKTYphl OENKOB M HYKJIEHMHOBBIX KUCIOT. M3ydeHue
OCJOK-TUMHUIHBIX TMPOCTPAHCTBEHHBIX B3aMMOOTHOIIEHUH B MeMOpanax ¢ momompbio HPIID
bayopecieHIun.

MeTtoapl onipeiesieHusT BpaIaTeIbHON 1 1aTepaabHOl Tu(dy3Uun MOICKYII.

Pe3onaHCcHBIE METOIBI HCCIIEIOBAHUS CTPYKTYPHl M (PYHKIIMK ToJMnenTuaoB U oenkor: SAIMP, OIIP.
SnepHblii MarHUTHBIN pe3oHaHc (SIMP) BeICOKOTO pa3perieHus MOJUICTITHIOB OCIKOB.
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[Tapamerprl cnektpoB SAMP: uMHTEHCHBHOCTH, MOJYIIMPUHA, XUMUYECKUH caBur. OTHeceHue
curHasioB B crnektpe SAIMP Oenka k omnpejeneHHbIM aMHUHOKHCIOTHBIM OCTaTKaM MOJUNENTHAHON
uenu. Ces3b napametpos crekrpa AMP ¢ pusznyeckumu XxapakTepucTUKaMU MOJIEKYI.

13 31

1
SAMP-cniexkTpockomnust OMOJIOTHYECKUX cUCTeM. H, C,

SIMP HYKJIE€HHOBBIX KHCJIOT.

P - SIMP-cniektpsl 6enkoB. CHieKTpbl

Meroa 31eKTpOHHOTO MapaMarHuTHOTO pe3onanca (JOIIP). dusndeckue ocHOBBI MeToja. [lapameTpbl
criektpoB OIIP: wuHTEHCHBHOCTH, monymupuHa. CBEpXTOHKOe B3aumoaeiicteue. KoHTakTHOE
B3aUMO/JICHICTBHE. AHU30TpPONHOE CBEPXTOHKOE paclenjeHue. OIIP-cnexkTpockonus
MeETaIICOAEPKAIINX OETKOB.

Meroa CNMHOBBIX METOK W 30HJ0B. BpeMms koppensiuu BpamarenbHod nuddys3uu, mapamerp
YHOPSI0OYEHHOCTH, TapaMeTp ruipooOHOCTH.

BzaumoneiictBue 6I/IOMaKpOMOJ'ICKy.]'I C Jiura"HziamMum B YCJIIOBUAX PAaBHOBECHUA. PaBHOBeCHOE
CBA3BIBAHUC JIMTAHAOB C MAKPOMOJICKYJIaMHU. Tunel cBsA3biBaHuA. B3aumogeiictBue MCXKAY LHCHTpaMHU
CBsA3bIBAHUS.

KoonepatuBHoe cBsi3bIBaHUE KUCIOpOAa reMorio0uHoM. KpuBas okcureHanuu. AHalu3 paBHOBECHS
cBs3bIBaHUS Kuciopona. Koncranta Xwuina U 3Heprusi B3auMojeicTBus rem-reM. Dddext bopa.
B3auMoseiicTBre OBYOKUCH yriiepojia ¢ reMorao0nHOM. CBsI3b MEXKIY CTPYKTYpPOH M MEXaHU3MOM
(GYHKIIMOHUPOBAHUS T€MOTJIOOHHA.

Kondopmanmonnoe paBHOBecHE B MOJIUICNTHAAX W OeNkax: MEpexoja CIHpaIb-KIyOoK.
Kondopmannonnas crabMiIbHOCTh U KOH(POPMAIIMOHHBIE U3MEHEHUS. TepMOIMHAMHYECKOE ONTMCAHNE
nepexona. AHanu3 KOH(GOPMAIMOHHOT'O PAaBHOBECHUS NPOCTBHIX JMHEHHBIX IeNedl ¢ MOMOIIbIO
CTaTUCTHYECKUX CyMM. METObI U MpaBUiia HAXOXKACHUS CTATHCTUYECKON CyMMbl. Mozens nepexoaa
cupanb—KiyOok Tuma "3actexkka—monHus". OnucaHue nepexoia CIHpaib—KIyOOK M CpaBHEHHE C
AKCTIEPUMEHTAIBHBIMU JAHHBIMHU.

KondopmanmonHoe paBHOBeCHE B MOJUIENTHIAX M O€lKax: pPaBHOBECHOE CBOpaYMBaHHUC—
pa3BopaunBanue. VccienoBanus mporecca cBopaunBanus 0enkoB. [Iporecc neHarypamuu 6enKos.

Krnerounble MexaHHW3Mbl KOHTPOJIS 32 YKJIAQJKOW MOJIMMENTHIHON LIENH BO BHOBb CHHTE3UPYEMBIX
Oenkax. Yuactue O€JIKOB TEIJIOBOTO II0Ka (IIallepOHOB) B penapaluy CTPYKTYphl J€HATYPUPOBAHHBIX
O0enkoB. MexaHU3Mbl YJaJeHUs MNOBPEXKAEHHBIX OEJIKOB; NPOTEOCOMBI, UX CTPOEHUE U IIYyTU
aKTUBAaLUU.

CTpyKTypHBIE TIEpEXO/Ibl B HYKJIEHMHOBBIX KUCTI0TaX. CTPYKTypa M CTAaOMIBHOCTH OJHOIIETIOUEYHBIX
HYKJICMHOBBIX KUCJOT. PaBHOBECHE MEXIy OJAHO- U JIBYXIIEMIOYEUYHBIMU CTPYKTypamu. Temmeparypa
MJIaBJIEHUS M CTa0MIbHOCTh. Bnmsitaue pH Ha CTpyKTypy NMOMMHYKICOTHAOB. [ MapoamHaMu4YecKue
WCCIICIOBaHUS TUIABJICHUS JBOWMHOW chnupain. BiusHUEe HOHHOW CHJIBI Ha TEPMOCTAOMIBHOCTH
JBOMHOW cHupalu MW Ha IJaBieHue noiauHykiaeotuaoB. [lmasmenme JIHK. Penarypanus
KOMIUIEMEHTAPHBIX EMEH.

CBs3bIBaHUE HYKJIICMHOBBIX KHUCJIOT C JIMTaHJAaMH. OCHOBHBIE MEXAHU3MBI CBSI3BIBAHUSL.

TepmoanHamMu4ecKkass MOJIETIb CaMOOPTaHU3allid O0ETKOBOM MOJeKyibl. HenmnneiitHas HepaBHOBECHAs
tepMmoauHamuka. Teopus [Ipuroxxkuna: Teopusi AUCCUNIATUBHBIX CHCTEM, TEOpHs OudypKariuii.

denomeHoornueckas oudypkarmoHHas MOJIeTh CaMOCOOpKH OerKa.

Qdusnyeckass TeOpUs CTPYKTypHOM opranuzauuu Oenka. biamkHue, cpenHue, panbHUE
BHYTPUMOJIEKYJISIPHbIC HEBaJICHTHBIC B3auMoielcTBUsa. KonmnyecTBeHHAs OIIEHKa SHEPTUU BCEX BHUJIOB
B3auMojelicTBuil Oenka. dparmMeHTapHBIH METOJ TEOPETUYECKOTO KOH(POPMAIMOHHOTO aHalIHu3a
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NenTua0B U OenKkoB. Pacuer TpexMepHOW CTPYKTYphl OBIUBETO MAaHKPEATHYECKOTO TPUIICHHOBOTO
WHTHOHUTOpA.

8 cemecTp

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTTecTanuu B gopme 3a4éta

Bknan oTedecTBEHHBIX yUEHBIX B pPa3BUTHE MOJEKYISIpHON Omodu3nku. CHIBOPOTOYHBIN anbOyMUH
yenoBeka (CAY): cogepxaHue B KPOBH, OCHOBHbIE (DYHKIMM. DTalbl TPAaHCHOPTHOHN (QyHKIMM OemKa.
OcHoBHble (Qu3uKo-xumuyeckue cpoiictBa CAY: pacTBOPUMOCTb, MOJIEKYJSpHAas Macca, 3apif,
U303JIeKTpUUecKas ToUKa, KodppuuueHT nuddysuu, BI3KocTb, hpopma. Ctpykrypa CAY.

CpenHechneHHaS{ MOJICKYJIIPpHAsA Macca. CpeI[HeBeCOBa}I MOJICKYJIIpHAsA Macca.
Cpe,[[HCBI/ICKOBI/IMCTpI/I‘{eCKaH MOJICKYJIIpHasA Macca. HpI/I‘-II/IHa HCBO3MOXHOCTH HCIIOJIBb30BaHUA
METOJ0B KPUOCKOITNH U 36yJ'II/IOCKOHI/II/I AJI1 UBMCPCHUSA MOJICKYJIIAPHBIX MaCC MaAKPOMOJICKYII.

MGTO,[[BI ONpCACIICHUA MOJICKYJIAPHBIX MAacCC 6I/IOMaKpOMOJ'IeKyJ'IZ OCMOMCETpUA, FCHBXpOMaTOFpa(I)I/ISI,
3neKTpo¢)0pe3 B ITOJIMAKPUIIAMUIHOM TI'€JIC, PACCCAHNEC CBETA, BUCKO3UMCTPUS.

KondopmannonHnass noTeHIuaidbHas 3JHEprus OENKOBBIX MakKpoMoJeKyl. Buyrpu- u
MEXMOJIEKYJISIPHBIE CHUJIBI M B3aMMOJEWUCTBUS OMOMAaKpOMOJIEKYJ: KyJIOHOBCKOE B3aMMOJIEHCTBUE,
VOHJIUIIOJIbHBIE B3aUMOJIEWCTBUSI, BaHAEPBAAIBCOBBI CHJIbI, BOJOPOJHBIE CHUJIbI, CTEPUUYECKUE CHUJIbI
(cuibl mepopManuu ¥ HANPSDKEHUS] BAJIGHTHBIX CBSI3€H M yTJIOB, CHIIBI 3aTOPMO’KEHHOCTH BPAILCHHS
NENTUIHBIX TPYII BOKPYT MPOCTHIX cBsi3eit . ['uapododHoe B3anmoneiicTre.

VYHUKanbHbIE (aHOMAaNbHBIE) (PU3NUYECKHE CBOMCTBA BOJBI U UX POJb B OMOJIOTMYECKUX IpOLEccax.

Mopenu cTpykTypbl MoJekyasl Boabl. Ctpykrypa mapaa. CTpykTypa >kujakoil Boasl. Monenu
CTPYKTYpPBl KUIKOH BOJBI: MUKPOKPUCTANIMYECKAsl, KBa3UKpHUCTAITIMYeCcKas (KOHTUHYaJlbHAas) U
acCOLMaTUBHAs TUIIOTE3BI.

Crpykrypa Bozibl B pacTBopax. MoHHbie pacTBOphl. KuHeTHUEeCKU 1 TEPMOAMHAMUYECKHUM MOIXOIbI
JUIs. OMHCAHUS COJbBATallMd MOHOB B pacTtBopax. OOmias Mojelb CTPYKTYPHI BOJBI B HMOHHBIX
pactBopax. CTpyKTypa pacTBOpa HEMOJAPHBIX MOJIEKYJI: TUAPO(POOHOE B3aUMOICHCTBHE.

[lepBuunas ctpykrypa. MoHM3almOHHOE paBHOBEcHE B OelKax, MOJSPHOCTh OEITKOBBIX
AMUHOKHCIIOTHBIX OCTAaTKOB.

Bropuunas ctpykrypa. PacnpocTpaHeHHOCTh BTOPUYHBIX CTPYKTyp B Oenkax, BIIMSHUE
INEKTPOCTATHUECKUX CUJT U TUAPO(OOHBIX B3aMMOJCHCTBUI Ha CTAOMIBLHOCTh BTOPUYHOM CTPYKTYpBI
MOJIUTIENTHIOB U OEJIKOB.

Tpetuunas crpykrypa. TepmoanmHamMuyeckass MOJEIb CTPYKTYPHOH OpraHu3anuu OelKOB.
MakpomoJiekyisipHass opraHu3amnus riao0yispHbix OenkoB. "Kamenpnas" wmonens bpecnepa u
Tanmyna. "Cdepuueckas" moaens Oumepa. AHAIN3 TPETUIHOW CTPYKTYPHI Oenka o durepy.

[110THOCTH YyIaKOBKM aMUHOKHUCIIOTHBIX OCTaTKOB B MoJjieKyJiax Oenka. O0beM U MIOTHOCTH OEIKOB.
JIMHAMHYHOCTH TPETUYHOU CTPYKTYPHL. AHANIU3 U Mpe/ICKa3aHHe BTOPUYHON U TPETUYHON CTPYKTYPHI
Oelka 1o nmepBUYHOM.

dusnyeckue MPUHIUIBI CaMOOPTraHU3aluu OeNKOBBIX MOJeKyl. "TepmMoamHamuueckas THIIOTE3a
camoopraHuzauuu" M HKCIEpUMEHTalbHOE NoATBepkaeHHe ee. CTaauu caMOoCOOpKH OeIKOBBIX
mosiekynl mo IItuusiny O.b. CBsi3p Mexay CTPYKTYpHBIM U (YHKUHOHAIbHBIM IOJ00HEM.
BoeipoxxaeHHOCT  KOHpUrypanuoHHo uHdopmanuu. @Dusmdeckas Teopus CTPYKTYpHOH
OpraHu3al1U OEIIKOB.

OCHOBHBIE TTOJIOKEHUS (1)H3H‘ICCKOI>1 TCOPHU. MeTton TCOPCTUYCCKOI'O KOH(I)OpMaHI/IOHHOl"O aHaJIn3a.
KoauuecTBeHHBIN METOA TCOPECTHUUCCKOI'O KOHd)ODMaI_II/IOHHOFO aHaJIu3a NnerTuaoB.
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YerBepTuuHas CTPYKTypa. AHaIW3 4YHClIa CYOBEIMHMII M HMX B3aUMHOIO PaCIOJIOXKEHUS.
CTaObWIbHOCTh YETBEPTUYHOM CTPYKTYpbl OelkoB. MeTonbl NpeacKa3aHus CTPYKTYphl OEJKOB,
IIOCTPOEHUE MOJIEKYJISIPHBIX MOJIENEN ¢ ToMoIbio DBM.

CTpykTypa HYKJIEHHOBBIX KucioT. KoHpopMmanvoHHBI aHamu3. YTiabl BpalleHHs OCTOBA
HYKJIEMHOBOM KHUCJIOTBI U CTEPUUECKHE OTpaHUYEHUs. B3anMoaeiicTBUS IEPBOTO U BTOPOIO MOPSIKA.
Cunpl, cTabUIM3UpYIOLIUE YHopsaodeHHble KoH(opmamuu. Tumbl cnapuBaHHsT OCHOBAaHUU B
KpUCTaJlJIaX U B pacTBOPE.

CtokuHTr OcHOBaHMIl. OCHOBHBIE CHIIBI, 00ECIEUMBAIOIINE CTIKUHT-B3auMoJeicTBus. TpeTruunas
CTPYKTYpa HyKJIEUHOBBIX KUCIIOT.

CrpykTypa XpoMaTuHa.

Unppakpacunas cnexkrpockonus (MKC) nonunentunoB u OenkoB. Puznueckue ocHoBbl MKC.
OcHoBHbIE TUIIBI KOJIE0AHUSI AaTOMOB B MOJIEKYJIaXx. XapaKTepUCTUUECKHE YaCTOThI KoJieOaHHsI aTOMOB
HNEeNTUAHOM rpymisl 6enkoB. AHanu3 cnekTpoB noromenus 6enkos B UK nuanazone. UK-nuxpounsm.

Meron neiitepooOMeHa. AHanu3 BTOPUYHOM CTPYKTyphl Oenka meroaoMm MK cnexTpockomnum.
DKCIEPUMEHTAIILHOE MCCIICIOBAHNE ONTUYECKOW aKTUBHOCTHU mosumnentuaoB u 6enkos: JIOB u K/I.
®dusnuecKrue OCHOBBI ONTHYECKOW aKTUBHOCTH MaKpPOMOJICKYII.

Meton JIOB. Omenka crenenu cnupanbHocTu OenkoB Meromom JIOB: mertox pyne, meron
Moddwura.

Meton KJ/I. Omnenka cremeHu cnupaibHOCcTH OenkoB meToaoMm KJI "uzommxpowunbeii meron'
PeHTreHOCTpYyKTYpHBI aHanmu3 OenkoB. PeHTreHOCTpYKTYypHBIH aHalu3 TIOOYJISPHBIX OEIKOB.
MuiepoBbI TNIOCKOCTH OTPayKEHUS PEHTICHOBCKUX JIydeil. 3akoH bperra-Bynbda.

[Tonsatue oOpaTHOW KpPHCTAJUNIMYECKON pEIIeTKH, BEKTOpHas (opma ypaBHeHHs bperra-Bynbda.

CrpyktypHbiit  ¢daxtop. Ilpobrema ¢da3z u Meron wuszomopduoro 3amemenus. OmnpeneneHue
CTPYKTYPHBIX (DaKTOpPOB, BBIUYUCICHUE DSIEKTPOHHON mmiuoTHocTU. (Co3/aHHe MPOCTPAHCTBEHHOU
Mozenn OEIKOB.

AHanM3 TPETUYHON CTPYKTYypbl MHUOIJIOOMHA, TeMOrIoOWHA, IH30IUMa, PUOOHYKIEa3bl,
KapOOKCHUIICTITUA3BI.

AHanu3 CTPYKTYpbl U (YHKIMM IMOJUIENTHIOB U OEJIKOB C MOMOULIbI0 MeToAa (PIyopecleHTHBIX
30HA0B. [IpuHuun merona. OCHOBHbBIE THIBI (DIYyOPECHEHTHBIX 30HI0B. [lapamMeTprl MOraomeHus u
(iyopeclieHIIMN 30HAOB: TMOJOXEHUS MAaKCUMyMOB TOIJIOIIEHUS U (DIyOpecUEeHIMH, MOJIyIIUPHHA
MaKCHUMyMa, HHTEHCHBHOCTh MakKcHUMyMa (IIyOpecLEHIMH, KBAHTOBBIM BBIXOJ, BpEeMs >KHU3HH
BO30YKJIEHHOTO COCTOSIHUSI, CTETIeHb MOJISIPU3AIIH, aHU30TPOIHs (DIIyopecieHIIn .

[Tpumenenue merona MPIID ¢ayopecueHunn uisi OLIEHKH PAcCTOSHUI MeEXIy HapaMmu 30HJIOB,
CBSI3aHHBIX ¢ OM000BekTOM. MccienoBanne CTpyKTypbl OETKOB M HYKJIEHHOBBIX KHCIIOT. M3yueHue
OCNOK-TUMHUIHBIX TPOCTPAHCTBEHHBIX B3aUMOOTHOIIEHHH B MeMmOpaHax ¢ mnomombio HPIID
¢ryopeceHITH.

MeToap! onpeeneHust BpalaTeabHON U JaTepaabHol 1udy3un MOJIEKYII.

Pe3oHaHCHBIE METOBI UCCIEOBAHUS CTPYKTYPHI U (YHKLIMHU MONUTIENTHIOB U Oenkos: SIMP, DITP.
SnepHblii MarHUTHBIN pe3oHaHC (IMP) BbICOKOTO pa3pemieHus MoJMNenTruI0B OEIKOB.

[Tapamerpel cnektpoB AMP: uMHTEHCHBHOCTb, MOJYMIMPUHA, XUMUYECKUH caBur. OTHeceHHe
curHasioB B crektpe SIMP Oenka k omnpejeneHHbIM aMHUHOKHCIOTHBIM OCTaTKaM MOJIUNENTHAHON
nenu. Cs3b napametpos crekrpa AMP ¢ pusznueckumu XxapakTepuCTUKaMU MOJIEKYI.
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1
. SIMP-cnektpockonusi OMOIOTUYECKUX CUCTEeM. H, C,

SIMP HYKJIE€HHOBBIX KHCJIOT.

P - SIMP-cniektpsl 6enkoB. CrieKTpbl

Meroa 31eKTpOHHOTO MapaMarHuTHOTO pe3onanca (JOIIP). dusndeckue ocHOBHI MeToja. [lapameTpbl
crektpoB OJIIP: wuHTEeHCHBHOCTH, nonymupuHa. CBepXTOHKoe B3aumoaeiicteue. KoHTakTHOE
B3aUMO/ICICTBHE. AHHM30TpOMHOE CBEPXTOHKOE pacIiernjieHue. OIIP-cnexkTpockomnus
MeTaIJICOJEPKAINX OEITKOB.

Meroa CNMHOBBIX METOK W 30HJ0B. BpeMms koppensiuu BpamarenbHod nuddys3uu, mapamerp
YHOPSI0OYEHHOCTH, TapamMeTp ruipooOHOCTH.

BzaumopeiictBue 6I/IOMaKpOMOJ'IeKy.]'I C Jiura"HziamMmm B YCJIIOBUAX PaBHOBCCHUA. PaBHOBecHOE
CBA3BIBAHUC JIMTAHAOB C MAKPOMOJICKYJIaMHU. Tunel cBsA3biBaHuA. B3aumogeiictBue MCXKAY LHCHTpaMHU
CBsA3bIBAHUS.

KoomnepatuBHoe cBsi3bIBaHHE KUCIOpOAa reMorioonHom. KpuBas okcureHanuu. AHajliu3 paBHOBECHS
cBs3bIBaHUs Kuciopona. Koncranta Xwuina W 3Heprusi B3auMojeicTBus rem-reM. Dddext bopa.
B3aumogeiicTBue IBYOKHCH yriepoja ¢ TeMOrjJo0MHOM. CBSI3b MEXIY CTPYKTYPOH M MEXaHH3MOM
(YHKIIMOHUPOBAHUS TeMOTJIO0NHA.

Kondopmanmonnoe paBHOBecHE B MOJUICNTHAAX W Oelkax: MEpexoa CIHPaIb-KIyOoK.
Kondopmannonnas crabuiIbsHOCTh U KOHGOPMAIIMOHHBIE U3MEHEHUS. TepMOIMHAMUYECKOE ONMCAHNE
nepexona. AHanu3 KOH(GOPMAIMOHHOT'O PAaBHOBECHUS NPOCTBHIX JIMHEHHBIX IeNnedl ¢ MOMOIIbIO
CTaTUCTHYECKUX CyMM. METObI U MpaBUiia HAXOXKACHUS CTAaTHCTUYECKON CyMMbl. Mozens nepexoaa
cupanb—KiyOok Tuma "3actexxka—monHus". OnucaHue nepexoia CIupaib—KIyOOK M CpaBHEHHE C
HKCIIEPUMEHTAIBHBIMU JAHHBIMHU.

KondopmanmonHoe paBHOBeCcHE B TMOJMUIENTUAAX M OelKax: pPaBHOBECHOE CBOpaYMBaHHE—
pa3BopaunBanue. VccrienoBanus mporecca cBopaunBanus 0enkoB. [Iporecc neHarypamuu OenKos.

Knerounble MexaHHW3Mbl KOHTPOJIS 32 YKJIaJKOW IMOJIMMENTUIHON LIENMH BO BHOBb CHHTE3UPYEMBIX
Oenkax. Yuactue OJIKOB TEIJIOBOTO II0Ka (IIallepOHOB) B penapaluy CTPYKTYphl J€HATYPUPOBAHHBIX
O0enkoB. MexaHU3Mbl YJaJeHUs MNOBPEXKJAEHHBIX OEJIKOB; MPOTEOCOMBI, UX CTPOEHHUE M IYyTHU
aKTUBAaLUU.

CTpyKTypHBIE TIEpEXO/Ibl B HYKJIEHMHOBBIX KUCT0TaX. CTPYKTypa M CTaOMIBHOCTH OJAHOILIETIOUEYHBIX
HYKJIEMHOBBIX KUCJOT. PaBHOBECHME MEXIy OJAHO- U JIBYXIIEMOYEUYHBIMU CTPYKTypamu. Temmneparypa
MJIaBJIEHUS M CTa0MIbHOCTh. Bnmsitnue pH Ha CTpyKTypy NMOMMHYKICOTHAOB. [ MapoamHaMU4YecKue
WCCIICIOBAHUS TUIABJICHUS JBOWHOW chnupain. BiusHUE HOHHOW CHJIBI Ha TEPMOCTAOMIBHOCTH
JBOMHON cHupalu W Ha IJaBleHHe noiauHykiaeotuaoB. Ilmasmenme JIHK. Penarypanus
KOMIUIEMEHTAPHBIX LETEH.

CBs13bIBaHUE HYKJIICMHOBBIX KHUCJIOT C JIMTaHJAaMH. OCHOBHBIE MEXAHU3MBI CBSI3BIBAHUSL.

TepmoanHamMuueckast MOJeNb cCaMOOpraHU3alun OelKoBOM MouieKyibl. HennHeliHas HepaBHOBecHas
tepMouHamuka. Teopus [Ipuroxuna: Teopust AUCCUMATUBHBIX CUCTEM, TeOpUs OUDypKanuii.

denomeHoornueckas oudypkarmoHHas MOJIeTIh CaMOCOOPKH Oerka.

dusnueckass TeOopUs CTPYKTYpPHOW oOpraHu3anuu Oenka. biawkHUe, CcpelnHue, aabHUE
BHYTPHUMOJICKYJISIpHBIC HEBAJICHTHBIC B3aMOACHCTBUS. KomuecTBEHHAsT OLIEHKA SHEPTHH BCEX BHJIOB
B3aMMOJCHCcTBHI Oenka. DparMeHTapHBI METOJ TEOPETUYECKOro KOH()OPMAIMOHHOTO aHaIHu3a
nenTuaoB U OenkoB. Pacder TpexMepHOW CTPYKTYpbl OBIYBErO MaHKPEATHYECKOTO TPHUIICHHOBOTO
WHTHOHTOpA.

9 cemecTp
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Bxitaz oTeuecTBEHHBIX YUEHBIX B PAa3BHTHE MOJCKYJSpHOH Onodusuku. ChIBOPOTOUHBIN aab0yMUH
yenoBeka (CAY): conepkaHue B KpOBU, OCHOBHBIE (DYHKITMH. DTaIlbl TPAHCTIOPTHON (PyHKIMH Oernka.
OcHoBHbIE (Qu3nuko-xumuyeckue cporictBa CAUY: pacTBOpHUMOCTb, MOJEKYJSIpHas Macca, 3apsi,
M303JIeKTpUUecKas Touka, kKoapduuuent nuddysun, Baskoctb, hopma. Ctpykrypa CAY.

CpenneuuncienHas MojekyyspHas wMacca. CpeaHeBecoBas MOJIEKYJIIpHas macca.
CpenneBrucko3uMeTprUecKass MOJEKyJsipHas Macca. [IpuunHa HEBO3MOXHOCTH HCIOJIb30BAHUS
METOJIOB KPHOCKOIUH 1 30YJIMOCKOIUY ISl U3MEPEHHSI MOJIEKYJISIPHBIX MacC MaKpOMOJIEKYJI.

MeTtobl onpeieneHusi MOJIEKYJIIPHBIX Macc OMOMaKpOMOJIEKYJ: OCMOMETpHUSI, TelibXxpoMaTorpadus,
351eKTpo(hope3 B MOIMAKPUIIAMHUIHOM Ielie, paccessHue CBETa, BUCKO3UMETPHSL.

KondopmannonHas mnoTeHUHaNbHasi HHEpPrus OENIKOBBIX MakKpoMoJiekyn. BryTtpu- u
MEXMOJIEKYJISIPHBIE CHUJIBl U B3aUMOJACHCTBUS OMOMAaKPOMOJIEKYI: KyJIOHOBCKOE B3aHMOJICHCTBUE,
MOH/IUTIONIbHBIE B3aUMOJICUCTBUSI, BaHAEPBAAIbCOBBI CHIIBI, BOJOPOJIHBIE CHUIIbI, CTEPUUECKUE CHUJIBI
(cunel nehopMali U HaNpPsKEHHs] BAJIEHTHBIX CBSI3€H M YTJIOB, CHUJIBI 3aTOPMOKEHHOCTH BpaIeHUS
NENTHIHBIX TPYMI BOKPYT IPOCTHIX cBsi3el . ['uapodoOHOe B3anmoaeiicTBre.

VYHuKanbHble (aHOMaJIbHbIE) (PU3NYECKHE CBOMCTBA BOJBI U UX POJb B OMOJIOIMYECKUX IpoLEccax.

Mopenu cTpykTypbl Mojekyasl Boael. Crpykrypa npga. CTpykTypa >KMAKOM Boael. Monenn
CTPYKTYpBl KHJIKOH BOJbI: MHUKPOKpHCTAJUIMYECKas, KBa3UKpUCTAIIMYECKas (KOHTHHYyaslbHas1) U
acCOLIMaTUBHAs TMIIOTE3BI.

CtpykTypa Boasl B pacTBopax. MoHHbIe pacTBOpbl. KuHeTHUECKUi M TEPMOINHAMUYECKUI MTOAXO0/IbI
JUIsL ONMCAHUs COJIbBAaTallUM HMOHOB B pacTBopax. OOmas Mojenb CTPYKTYpbl BOABI B HMOHHBIX
pactBopax. CTpyKTypa pacTBOpa HEMOJISAPHBIX MOJIEKYJI: THAPOPOOHOE B3aUMOACHCTBHE.

HepBI/IqHaﬂ CTPpYKTYypa. HMonuzanuonHoe paBHOBECHUC B 6en1<ax, NOJISIPHOCTD OCIIKOBBIX
AMHWHOKHCIIOTHBIX OCTAaTKOB.

Bropuunas crpykTypa. PacnmpocTpaHEHHOCTh BTOPHUYHBIX CTPYKTYp B Oe€JiKax, BIUSHUC
AJIEKTPOCTATUYCCKUX CHJI U THAPO(OOHBIX B3aMMOICHCTBUI Ha CTAOMIIBHOCTh BTOPHUUHOU CTPYKTYPHI
[IOJIMIENTUIOB U OEJIKOB.

Tpernunas crpykrypa. TepMoauHaMuueckas MOJENb CTPYKTYpHOH oOpraHu3zanuu OeiKoB.
MaxkpomoseKkynsapHas opraHuzanus rIoOysapHeix OenkoB. "Kanenbnas" wmoxpens bpecnepa u
Tanmvyna. "Chepuueckas" moaens Ouniepa. AHAIU3 TPETUIHON CTPYKTYphI Oenka mo dwuiiepy.

[110THOCTh YMaKOBKM aMHUHOKHUCIOTHBIX OCTATKOB B MOJIeKyJax Oeika. O0beM M IUNIOTHOCTH OEIKOB.
JIMHAMUYHOCTb TPETUYHOU CTPYKTYpBl. AHANIU3 U Npe/ICKa3aHe BTOPUYHON U TPETUYHON CTPYKTYPBI
OeJka 1o nepBUYHOM.

duznyeckue NPUHLMIBI CAaMOOPraHu3alu OeNKOoBBIX MoJekynd. "TepMoauHamuueckas TUnoTes3a
caMoopraHu3aluu" U SKCIIEpUMEHTaJbHOEe MOoATBepxkaAcHHEe ee. CTaauu camocOOpKH OEIKOBBIX
moniekyd no Iltunbiny O.Bb. CBsizb MeXIy CTPYKTYpPHBIM U (QYHKIMOHAJIBHBIM IOAO0HEM.
BripoxaenHocTts  koHurypanuoHHoil uHpopmauun. Dusuueckas Teopus CTPYKTYpHOU
OpraHU3aIiu OEIKOB.

OcHoBHbIE TIOJIOKEHUS (PU3HUECKON Teopruu. MeTo/1 TeoOpeTHYeCKOro KOH(GOPMaIlMOHHOTO aHAIU3a.
KonuuecTBeHHBIN METOJ TEOPETUUECKOTO KOHPOPMAIIMOHHOTO aHAIN3a ENTH IOB.

YeTBepTUuHas CTPYKTypa. AHamu3 4yucia CcyOBEeOUHUII U HX B3aUMHOTO PAaCMOJOKEHUS.
CTaOuIbHOCTh YETBEPTUYHOM CTPYKTYphl OenkoB. MeTonbl MpeAcKa3aHusi CTPYKTYpbl O€IKOB,
MOCTPOEHUE MOJIEKYJIAPHBIX MOIENel ¢ momMoIso IBM.
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CtpykTypa HYKJIEHMHOBBIX KuCIO0T. KoHpopmanuoHHbli aHamu3. YTJbl BpalleHHUs OCTOBA
HYKJICMHOBOM KHUCJIOTBI U CTEPUYECKHE OTpaHUYCHHUA. B3aMMOaeCTBUSA IEPBOTO U BTOPOrO NOPSIKA.
Cunel, crabunM3upyrolye ynopsaodeHHble KoH(opmauuu. Tumel cnapuBaHusT OCHOBAaHUU B
KpHUCTAJIJIaX U B PacTBOPE.

CtokuHr ocHOBaHMH. OCHOBHBIE CHJIBI, OOECHEUYHBAIOLINE CTIKHMHI-B3aUMOJAECHCTBUS. TpeTHuHast
CTPYKTypa HyKJIIEHHOBBIX KHCJIOT.

CTpyKTypa XpoMaTHHa.

Nudpakpacnas cnekrpockonus (MKC) momunentumaoB u OenkoB. Pusmyeckue ocHoBbl MKC.
OcHoBHBIE TUIIBI KOJI€0aHUsI aTOMOB B MOJIEKYJIaXx. XapaKTepUCTUUECKHE YaCTOThI KOJIeOaHHsI aTOMOB
NENTHIHOM rpyMbl 0enkoB. AHaMU3 cnekTpoB nornomienus 6enkos B UK nuanazone. UK-nuxpounsm.

Merton neiitepooOMeHa. AHalW3 BTOPHYHOM CTPYKTYyphl Oenka merogom UK cmexkrpockomum.
DKCepUMEeHTaIbHOE UCCIIeJOBaHNE ONTHYECKOW aKTUBHOCTH nonunentuaos u 6enkos: JJOB u KJI.
®u3nuecKrue OCHOBBI ONTHYECKOM aKTUBHOCTH MAaKpOMOJIEKYJI.

Metoa JIOB. Onenka crenenu cnupaibsHocTu OenkoB MetoaoM JJOB: meroxn pyne, meton Moddura.

Merox KJI. Omenka cremenu cnupanbHocTu OenkoB MerogoMm KJI "w3oamxpouunsii meton”
PeHTreHOCTpYKTYpHBII aHamu3 OenKoB. PeHTreHOCTpYKTYpHBIH aHanu3 TIOOYJIApHBIX OEIKOB.
Mu1epoBHI IJIOCKOCTH OTPayKEHHsI PEHTI€HOBCKUX JIydei. 3akoH bperra-Byinbda.

[TonsiTue oOpaTHON KpUCTAIIIMYECKOW pELIeTKH, BeKTOpHas (opma ypaBHeHus bperra-Bynbda.

CrpykrypHbliii  ¢akrop. I[IpobGrema ¢a3 um meron wuzomopdHoro 3amemieHus. OmnpenencHue
CTPYKTYPHBIX (aKTOpPOB, BBIYHUCICHHE OHIIEKTPOHHON MIOoTHOCTH. Co37qaHKe MPOCTPAHCTBEHHOM
MOJIeTH OEIIKOB.

AHanu3 TPETHYHOH CTPYKTYphl MHOTJIOOHMHA, TeMOTrJIo0MHA, JHM30IMMa, PUOOHYKIIEa3hl,
KapOOKCHITCTITHIA3BI.

AHanu3 CTpyKTyphl U (YHKIIMU MOJHUIENTUIOB U OEIKOB C MOMOIIBI0O METO/a (PIIyOpPECHEHTHBIX
30H110B. [Ipuniun metoma. OcHOBHBIC THUIIBI (DIIyOpECIEHTHBIX 30HA0B. [lapaMeTpbl moriomeHus u
(bayopecueHIy 30HI0B: TMOJOKEHHSI MAaKCHMYMOB TOTJIOMICHUS M (DIyOpEeCICHIINHU, MOTyIIHpUHA
MaKCHUMyMa, WHTEHCHUBHOCTh MakcUMyMa (JIyOpecIeHIINH, KBAHTOBBIM BBIXOJ, BpEMS KU3HHU
BO30YKI€HHOT'O COCTOSTHUS, CTENIEHB MOJIAPU3AIIHT, AHU30TPOIHs (DIIyOopeCleHIINH.

[Tpumenenne merona MPIID ¢dnyopecueHnnn sl OLEHKH PAacCTOSHUN MEXIy MapaMH 30HIIOB,
CBA3aHHBIX ¢ OMO00BEKTOM. VccienoBanue CTpyKTyphl OEJKOB M HYKJIEMHOBBIX KUCJIOT. M3ydeHue
OCJOK-TUMHUIHBIX TMPOCTPAHCTBEHHBIX B3aMMOOTHOIIEHWH B MeMOpanax ¢ momompbio HWPIID

bayopecieHIun.
Mertoabl onpeieNieHnst BpalaTeIbHOH U TaTepaabHOl Tuddy3ur MOJIEKYII.

Pe3onaHcHBIE METOIBI HCCIIEIOBAHUS CTPYKTYPHI M (PYHKIIMK TosunentuaoB u o6enkor: AMP, OIIP.
Snepubiii MarHUTHBIN pe3oHaHc (IMP) BeIcOKOTO pa3perieHus MOJUICTITHIOB OCIKOB.

[TapameTpsl cnektpoB SAAMP: MHTEHCUBHOCTH, MOJYIIMPUHA, XUMHYECKUU CABUT. OTHeceHue
curHasioB B crekTpe SIMP Oenka k omnpeneneHHbIM aMHUHOKHCIOTHBIM OCTAaTKaM MOJUIEHTHIHON
nenu. CBs3b napametpos crekTtpa AMP ¢ pusznyeckumu xapakTepucTUKaMU MOJIEKYI.

SIMP-cnexkTpockonus 6uonorndeckux cucrem. 'H, 13 C , 3P - IMP-cnexrps 6enxos. Criektpst SIMP
HYKJICUHOBBIX KHUCJIOT.
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Meroa 31eKTpOHHOTO MapaMarHuTHOTO pe3onanca (II1P). dusndeckue ocHOBHI MeToja. [lapameTphl
cnektpoB OJIIP: wuHTeHcuBHOCTH, mnonymupuHa. CBepxToHKoe B3aumojeicTBue. KoHTakTHOE
B3aMMO/JICMICTBHE. AHU30TpPONIHOE CBEPXTOHKOE pacluenieHue. OIIP-cnexTpockonus
METaJUICOAEPKAITUX OCITKOB.

Meton cnMHOBBIX METOK M 30HI0B. Bpems koppensamuu BpamartenbHOW auddysuu, mapamerp
YIOPSIOYCHHOCTH, TTapaMeTp TUAPO(HOOHOCTH.

B3aumonelictBue OMOMakpoMOJEKYyJ € JHMIMaHJaMU B YCIOBUAX paBHOBecHs. PaBHOBecHOe
CBSI3bIBaHME JIMTAH/IOB C MakpoMoJieKylaMu. Tumbl cBa3bIBaHus. B3aumoseiicTBue Mexay LEHTpamMu
CBSI3bIBaHUS.

KoormepatnBHOe CBsI3BbIBaHHE KHUCIOPOAA TeMOriIo0nHOM. KpuBasi okcureHanuu. AHalIn3 paBHOBECHSI
CBsI3bIBaHUsI KHUcIOpoaa. KoHcranTa Xwiia W 3HEpPTHs B3auMojeWcTBUs reM-reM. Dddekt Bopa.
B3auMoelicTBue BYOKHCH yriiepoja ¢ reMorioOMHOM. CBsI3b MEXKAY CTPYKTYPOH M MEXaHU3MOM
(GyHKIIMOHUPOBAHUS TEMOTJI00MHA.

KondopmarmonHoe paBHOBecHE B MOJIUIENTHAAX W Oelkax: MEpexoja CIHUpab-KIyOoK.
Kondopmanmonnas ctabuiabHOCTh M KOHPOPMALMOHHBIE U3MEHEHUs. TepMoJMHaMUYecKoe ONHUCaHue
nepexona. AHanu3 KOH(GOPMAIMOHHOI'O PAaBHOBECHS INPOCTHIX JIMHEHHBIX Ienedl ¢ MOMOILbIO
CTaTUCTHYECKUX CyMM. METO/Ibl M MpaBuja HaXOXACHUs CTaTUCTUUECKON cyMMBbl. Mozens nepexona
cnupanb—KiIyOok Tuma "3actexka—MonHuA". OnucaHue nepexojia CIUpab—KIyOOK U CpaBHEHHUE C
9KCHEPUMEHTATIbHBIMH JAHHBIMH.

KOH(bOpMaI_II/IOHHOC PaBHOBCCHUC B IIOJIMICITHAAX H Oenkax: PaBHOBCCHOC CBOPAYUBAHUC—
pa3BOopavrBaHUC. HccnenoBanus mnmponecca CBOpaunBaHUs OCJIKOB. Hpouecc ACHATypalruun OCIIKOB.

Kierounble MeXaHHU3MBbl KOHTPOJISA 32 YKJIAJAKOW IOJIMIENTHIHON LIENH BO BHOBb CHUHTE3UPYEMBIX
Oenkax. Yyactue O€lIKOB TEIUIOBOTO IIOKa (IIAIIEPOHOB) B peHapaliil CTPYKTYPhI I€HATYPUPOBAHHBIX
O0enkoB. MeXaHU3MBl YJaJCHUS NOBPEKICHHBIX OCJIKOB; MPOTEOCOMBI, MX CTPOCHHE H IyTH
aKTUBALUU.

CTpyKTypHBIE NE€pexo/ibl B HYKJIEHHOBBIX KHciIoTaX. CTPyKTypa M CTaOMIBHOCTH OJIHOILIETIOUEYHBIX
HYKJICMHOBBIX KHCJIOT. PaBHOBECHE MEXy OJHO- M JBYXLENOYEYHBIMU CTPYKTypaMu. Temmeparypa
IUTaBIICHUSI M CTa0MiIbHOCTh. BiusiHue pH Ha cTpyKTypy HOJMHYKICOTHUAOB. ['MapoaumHaMudecKkue
UCCJIE0BaHUS IUIaBJICHUS JBOMHON cnupanu. BnusiHue MOHHOM CWIBI Ha TEpMOCTAaOMIBHOCTH
JBOMHOM cHuUpalM W Ha IaBjleHue nonuHykiaeorunos. Ilmasimenme JIHK. Penartypanus
KOMIIJIEMEHTapPHBIX LEIEH.

CBs13bIBaHHE HYKJIICMHOBBIX KUCJIOT C JIMTaHJAaMH. OCHOBHBIE MEXaHU3MBI CBSI3BIBAHUS.

TepmoauHamMuueckas MOJENb CaMOOpraHU3aluu OeJIKOBOM MoJieKysbl. HenuHeliHass HepaBHOBeCHas
tepMmonmHamuka. Teopus [IpuroxkuHa: Teopust AUCCUMATUBHBIX CUCTEM, Teopus Oudypranuii.

denomenonornueckas oudypkamoHHas MOAEIh caMOCOOpKH Oerka.

®dusnyeckass TeOpuUs CTPYKTypHOM opraHusauuu Oenka. biawxkHue, cpenHue, aanbHUE
BHYTPHUMOJIEKYJIIPHBIE HEBAJICHTHBIC B3auMOAeUCTBUA. KoIMuecTBEHHAs! OLIEHKAa YHEPTHH BCEX BUIOB
B3aUMOJIecTBUN Oenka. DparMeHTapHBIH METOJl TEOPETUUYECKOTO KOH()OPMAIIMOHHOTO aHalu3a
NenTua0B U OenkoB. PacyeT TpexMepHON CTPYKTYpbl OBIUBETO MAaHKPEATUYECKOIO TPUIICHHOBOIO
WHTHOHUTOpA.

10 cemecTp

IlepeyeHb BONPOCOB [IJIsl MOATOTOBKHU K MPOMEKYTOYHOM aTTecTaluu B (popMe IK3amMeHa
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Bxnan oTeuecTBEHHBIX YYEHBIX B Pa3BUTHE MOJEKYJIApHOU Onoduinuku. ChIBOPOTOUHBIN anbOyMUH
yenobeka (CAY): comepkanne B KpOBHU, OCHOBHBIC (DYHKIIMH. DTanbl TPAHCIOPTHON (QyHKIIMH OeKa.
OcHoBHBIE (u3HKO-xuMHuueckue cpoiictBa CAY: pacTBOPUMOCTb, MOJIEKYJSApHAs Macca, 3apsj,
M309JICKTpUYECKas TouKa, ko3 dunuent nuddys3uu, BI3KocThb, popma. Ctpykrypa CAY.

CpenneuucnenHas MojekyispHas wMacca. CpeaHeBecoBas MOJIEKYJsIpHas macca.
CpenneBrucko3uMeTpruecKass MoOJEKyJspHas Macca. lIpuunHa HEBO3MOXHOCTH HCIOJIb30BAHUS
METOJIOB KPUOCKOIUH U 30YJIMOCKOIUY JJIsi U3MEPEHHSI MOJIEKYJISIPHBIX MacC MaKpOMOJIEKYJI.

MeTtonbl onpeneneHusi MOJIEKYJIIPHBIX Macc OMOMaKpOMOJIEKYJ: OCMOMETpUSI, TelibXxpoMaTorpadus,
anekTpodopes B MOIUAKPUIAMHUTHOM Telle, pacCcessHue CBETa, BUCKO3UMETPHSI.

KondopmannonHas mnoTeHUHaNbHasi HHEpPrus OCNIKOBBIX MakKpoMoJiekyn. BuyTtpu- u
MEXMOJICKYJISIPHBIE CUJIBI U B3aUMOACHCTBUS OMOMAKPOMOJEKYI: KyJIOHOBCKOE B3aMMOJICHCTBUE,
MOH/IUTIONbHBIE B3aUMOJICUCTBUSI, BaHACPBAAIbCOBBI CHIIbI, BOJOPOJIHBIC CHUIIbI, CTEPUUCCKUE CHUJIIBI
(cunel mehopMai U HAMPSKEHHs] BAJICHTHBIX CBSI3€d M YTJIOB, CHUJIBI 3aTOPMOKEHHOCTH BpaIICHUS
NENTHIHBIX TPYTI BOKPYT IPOCTHIX cBs3el . ['uapodoOHOe B3anmoeiicTBre.

VYHuKanbHble (aHOMaJIbHbIE) (PU3NYECKHE CBOMCTBA BOJBI U UX POJb B OMOJIOIMYECKUX IpoLeccax.

Mopenu cTpykTypbl Mojekyiael Boael. Crtpykrypa apna. CTpyKTypa >KMAKOM Boael. Monenn
CTPYKTYpBl XHUJIKOH BOJbI: MHUKPOKPHCTAJUIMYECKas, KBAa3UKpUCTAIIMYECKas (KOHTHHYyallbHas) U
acCOLIMaTUBHAs TMIIOTE3BI.

CrpykTypa Boasl B pacTBopax. MloHHbIe pacTBOpbl. KMHETHUECKHUI M TEPMOIMHAMUYECKUI MTOAXO0/IbI
JUIsL ONMCAHUsl COJIbBAaTallMM HMOHOB B pacTBopax. OOmas Mojaenb CTPYKTYpbl BOABI B HOHHBIX
pactBopax. CTpyKTypa pacTBOpa HEMOJISAPHBIX MOJIEKYJI: THAPOPOOHOE B3aUMOACHCTBHE.

HepBI/I‘-IHaﬂ CTPpYKTYypa. HMonuzanuonHoe paBHOBECHUC B 6em<ax, HNOJISIPHOCTD OCIIKOBBIX
AMHWHOKHCIIOTHBIX OCTAaTKOB.

Bropuunas ctpykTypa. PacnpocTpaHEHHOCTh BTOPHUYHBIX CTPYKTYp B Oe€liKax, BIHUSHUC
JIEKTPOCTATUYCCKUX CHJT U THAPO(OOHBIX B3aMMOJACHCTBUI Ha CTAOMIIBHOCTh BTOPHUYHOU CTPYKTYPHI
[MOJIMIENTUIOB U OEJIKOB.

Tperuunas crpykrypa. TepMoguHaMuvecKkas MOJENb CTPYKTYpHOH oOpraHu3anuu OeIKoB.
MaxkpomoseKkyispHasi opraHu3anus rIoOysapHeix OenkoB. "Kanembnas" wmoxmens bpecnepa u
Tanmmyna. "Chepuueckas" monens Ouniepa. AHAIN3 TPETUIHON CTPYKTYphI Oenka mo dwuiepy.

[T1OTHOCTh YyIMaKOBKM aMHUHOKHCIOTHBIX OCTATKOB B MOJIeKyJax Oenka. O0beM M IUNIOTHOCTH OEITKOB.
JIMHAMUYHOCTb TPETUYHOU CTPYKTYpBl. AHANIU3 U NpeJICKa3aHe BTOPUYHON U TPETUYHON CTPYKTYPBI
Oeska 1o nepBUYHOM.

duznyeckre NPUHLMIBI CAaMOOPraHM3alu OeNnKOoBBIX MoJekynd. "TepMoauHamuueckas TUmoresa
caMoopraHusanuu" W SKCIepUMEHTalbHOE NoaTBepxkAeHue ee. CTaguu caMocOOpKH OeIKOBBIX
mosiekynd mo Iltuneiny O.B. CBsizb MeXIy CTPYKTYpPHBIM U (QYHKIMOHAJIBHBIM MOAO0HEM.
Bripoxaennocts  koHurypanuoHHoil uHbopmauuu. Dusuueckas Teopus CTPYKTYpHOU
OpraHU3aIiu OEITKOB.

OcHoBHbIE TIOJIOKEHUS (PU3HUECKON Teoprur. MeTo/1 TeoOpeTHUYeCKOro KOH(GOPMaIlMOHHOTO aHAIU3a.
KonuuecTBeHHBIN METO] TEOPETUUECKOTO KOHPOPMAIIIOHHOTO aHaIN3a ENTH/IOB.

YeTBepTUuHas CTPYKTypa. AHamM3 4yucia CyObEOUHUII U HX B3aUMHOTO PACIOJOKEHUS.
CTaOunpHOCTh YETBEPTUUYHOM CTPYKTYphl OenkoB. MeTonbl MpeAcKa3aHusi CTPYKTYpbl OEIKOB,
MOCTPOEHUE MOJIEKYJIAPHBIX MOeNel ¢ momoIiso IBM.
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CtpykTypa HYKJIEHMHOBBIX KHuCIOT. KoHpopmanuoHHbI aHamu3. YTJabl BpallleHUs OCTOBa
HYKJIEMHOBOM KHUCJIOTBHI U CTEpUYECKHE OrpaHNuYeHUs. B3anMoaeiicTBUS IepBOrO U BTOPOIrO MOPSIKA.
Cunpl, CcTaOUIM3UPYIOMIUE yHOpsSAodYeHHbIe KOoH(opmaruu. Tumbl cmapuBaHus OCHOBAaHWN B
KpHCTaJUIaX U B PaCTBOPE.

CtokuHr ocHOBaHMM. OCHOBHBIE CHJIBI, OOECHEUYHMBAIOLINE CTIKUHI-B3aUMOAECHCTBUS. TpeTHuHast
CTPYKTypa HyKJIICHHOBBIX KHCJIOT.

CrpykTypa XpomMaTHHa.

Nudpakpacnas cnekrpockonus (MKC) momunentumaoB u OenkoB. dusmyeckue ocHoBel MKC.
OCHOBHBIE THITBI KOJICOAHHUSI aTOMOB B MOJIEKYJIaxX. XapaKTePUCTHUECKUE YACTOTHI KOJIEOaHHUsSI aTOMOB
TN THTHOM TPpyMIbl OSNKOB. AHaNM3 CeKTpoB norjomenus 6enkoB B UK nuamazone. UK-guxpounsm.

Merton neiitepooOMeHa. AHalM3 BTOPHYHOM CTPYKTYyphl Oenka merogom WK cmexkrpockomum.
DKCcnepuMEeHTaIbHOE UCCIIeJOBaHNEe ONTHUYECKONW aKTUBHOCTH monunentuaos u 6enkos: JOB u KJI.
®u3nuecKrue OCHOBBI ONTHYECKOM aKTUBHOCTH MaKpOMOJIEKYJI.

Merox JIOB. Ouenka crtenenu cnupanbHocTu OenkoB meroaom JOB: meton [pynme, merton
Moddura.

Merox KJI. Omnenka crtemenu crnupainbHocTu OenkoB MetogoMm KJ[ "w3oaumxpouunsii meton”
PeHTreHOCTpYKTYpHBII aHanu3 OenKoB. PeHTreHOCTPYKTYpHBIH aHanu3 TI00YJIApHBIX OEIKOB.
Mui1epoBBI IJIOCKOCTH OTPayKEHHsI pEHTIC€HOBCKUX JIyuel. 3akoH bperra-Bynbda.

[TonsiTue oOpaTHON KpUCTAIIIMYECKOW pelIeTKH, BeKTOpHas (opma ypaBHeHus bperra-Bynbda.

CrpyktypHblii  ¢akrop. I[IpobGrema ¢a3 um meron wuszoMmopdHoro 3amemieHus. OmnpeneneHue
CTPYKTYPHBIX (aKTOpPOB, BBIYHUCICHHE OHIIEKTPOHHOM MIoTHOCTH. Co3qaHHe MPOCTPAHCTBEHHOM
MoJIeNu OeJIKOB.

AHanu3 TPEeTHYHOH CTPYKTYphl MHUOTIOOMHA, TeMOrjioOWHa, JH30IMMa, PUOOHYKIIEa3Hl,
KapOOKCHUIICTITHIA3bI.

AHanu3 CTPYKTypbl U (YHKIUU TOJHIICTITHIOB U OCIKOB C IMOMOIIBIO METO/Aa (PIIyopecieHTHBIX
30H10B. [TpuHnn Meroma. OCHOBHBIE THITBI (DIIyOPECICHTHBIX 30HAOB. [lapaMeTpsl MOTIOMICHUS U
(GyopecleHIInE 30HI0B: TIOJIOKECHUSI MAaKCHMYMOB IOTJIOMICHHUS U (DITyOpPECICHIINH, TONyIIHPHUHA
MaKCUMyMa, WHTEHCHUBHOCTh MaKCHMyMa (QIIYyOPECIEHIINNA, KBAaHTOBBIH BBIXOJ, BpEMs >KH3HU
BO30YKJICHHOTO COCTOSTHUS, CTEIICHB TIOJISIPU3AINH, aHU30TPOIHS (IIyOPECIICHITHH.

[Tpumenenne merona MPIID dnyopecueHnnn 1isi OLEHKH PAacCTOSHUN MEXIy MapaMH 30HIIOB,
CBA3aHHBIX ¢ 0MO00BEKTOM. VcciienoBanue CTpyKTYphl OEJIKOB M HYKJIEMHOBBIX KUCIOT. M3ydeHue
OCJIOK-TUMHUIHBIX TMPOCTPAHCTBEHHBIX B3aMMOOTHOIIEHUM B MeMOpanax ¢ momompbio HWPIID

bayopecieHIun.
Mertob! onpeieNieHnst BpalaTeIbHOH U TaTepaabHOl MU dy3ur MOJIEKYII.

Pe3oHaHCHBIE METOMIBI HCCIIEA0BAHUS CTPYKTYpPbl U (YHKUIMU NOIUNenTHI0B U 6enkos: AMP, DOIIP.
Snepubiit MarHUTHBIN pe3oHaHc (IMP) BeIcOKOTO pa3perieHus MOJUIETTHIOB OSIKOB.

[TapameTpsl cnexktpoB SAAMP: MHTEHCHUBHOCThH, MOJYIIMPUHA, XUMHYECKUUA CABUT. OTHeceHue
curHasioB B crektpe SIMP OGenka k omnpeneneHHbIM aMHHOKHCIOTHBIM OCTAaTKaM MOJUIEHTHAHON
nenu. Cs3b napametpoB crekTpa AMP ¢ duznyeckumu XxapakTepucTUKaMU MOJIEKYI.

13 31

1
SAMP-cniekTpockonusi GMOTOTUYECKUX cucTeM. H, C, 7P - SAIMP-cniektpsl 6enkoB. CreKTpbl

SIMP HyKIIEMHOBBIX KUCIIOT.



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

MeTton 31eKTpoHHOr0 napamariutTHoro pezonanca (OI1P). @usnyeckue ocHoBBI MeToAa. [lapamerpsl
cnektpoB OIIP: HMHTEHCUBHOCTH, mMoJymHupuHa. CBEpXTOHKOE B3auMojeiicTBue. KoHTakTHOE
B3aMMOJICHCTBHE. AHU30TPONTHOE CBEPXTOHKOE paciienjeHue. OIIP-cniekTpocKonus
METaJUICOAEPKAIUX OCITKOB.

Meton cIMHOBBIX METOK M 30HI0B. Bpems koppensmuu BpamartenbHOW auddys3un, mapamerp
YHOPSA0YEHHOCTH, MapameTp TuapohoOHOCTH.

B3anmopeiictBue OMOMaKpOMOJIEKYJ C JIMTaHJAaMW B YCJIOBHUSIX paBHOBecHs. PaBHOBecHoe
CBS3BIBAHME JIUTAHJIOB C MaKpoMoJieKyJlaMu. Turbl cBsi3bIBaHUA. B3aumoneiicTBue Mexay LeHTpaMu
CBSI3BbIBAHUSI.

KooneparuBHoe cBsI3bIBaHHE KHCIOpOAa reMoriaoonHoM. KpuBas okcureHanuu. AHann3 paBHOBECHS
cBs3bIBaHUS Kuciopoaa. KoHcranta Xwina U 3Heprus B3auMojencTBus rem-reM. O¢dekt bopa.
B3aumogeiicTBue nByOKHCH yriepojia ¢ TeMOrao0MHoM. CBs3b MEXIY CTPYKTYPOH M MEXaHH3MOM
(GYHKIIMOHUPOBAHUS T€MOTJIOOHHA.

Kondopmarimonnoe paBHOBecMe B TMOJMMENTUHAAX U OeJKax: MEepexo]l CIHpPalb-KIyOoK.
Kondopmannonnas ctabuibHOCTh U KOH(DOPMAIIMOHHBIE H3MEHEHUS. TepMOAMHAMUYECKOE OTMCAHNE
nepexoja. AHanu3 KOH(OPMAIMOHHOTO PAaBHOBECHUS NPOCTHIX JIUHEHHBIX IeNeld C MOMOIMIBIO
CTATUCTUYECKUX CyMM. MeTO/bl U MpaBUiia HAXOKJICHUs CTaTUCTUYECKOW cyMMBbl. Mojenb nepexoaa
cnupanb—KiayOok Tuma "3actexxka—monHus". OmnucaHue nepexofa CIupaib—KIyOOK M CpaBHEHHE C
9KCIIEPUMEHTATLHBIMU JAHHBIMHU.

KonpopmannonHoe paBHOBecue B NOJUNENTHAAX U OelIKax: pPaBHOBECHOE CBOpayMBaHUE—
pasBopauuBanue. MccnenoBanus mpoiecca cBopaunBanus 6enkoB. [Iporecc nenarypamuu 6enkoB.

Knerounsle MeXaHHW3MBbl KOHTPOJSA 3a YKJIAJAKOW IOJIMIENTHIHON LIENH BO BHOBb CHUHTE3UPYEMBIX
Oenkax. Yyactue O€lIKOB TEIUIOBOTO IIOKa (IIAIIEPOHOB) B penapaliyl CTPYKTYPhI I€HATYPUPOBAHHBIX
O0enkoB. MeXaHU3MBl YJaJeHHUS MOBPEXKICHHBIX OEJNKOB; MPOTEOCOMBI, MX CTPOCHHE H MYyTH
aKTUBaLUU.

CTpyKTypHBIE IE€pexo/ibl B HYKJIEMHOBBIX KHciaoTaX. CTpyKTypa M CTaOMIBHOCTH OJHOILIETIOUEYHBIX
HYKJICMHOBBIX KHUCJIOT. PaBHOBECHE MEXy OJHO- U JBYXLENOYEYHBIMU CTPYKTypaMu. Temmeparypa
IUTaBIICHUSI M CTaOMIbHOCTh. BiusiHue pH Ha cTpyKTypy NOJMHYKICOTHAOB. ['MapoaumHaMudeckue
UCCIICIOBaHMs TUIABJICHUS JBOWHOHM crnupanu. BrnusHue MOHHON CHIIBI HAa TEPMOCTAOMIBHOCTD
JBOMHOM cCHUpalM W Ha IaBjleHHe nonuHykiaeotunos. Ilmasmenme JIHK. Penarypanus
KOMILJIEMEHTApPHBIX LEEeH.

CBs13bIBaHHE HYKJIICMHOBBIX KUCJIOT C JIMTaHJAaMH. OCHOBHBIE MEXAHU3MBI CBSI3bIBAHUS.

TepmoanHamMuueckas MOJENNb CaMOOpraHU3aluu OeJIKOBOM MoJieKysbl. HennHeliHass HepaBHOBeCHas
tepMmoauHamuka. Teopus [Ipuroxxkuna: Teopusi AUCCUNIATUBHBIX CUCTEM, TEOPHs OudypKariuii.

denomenomornueckas oudypkannoHHas MOAEIh CaMOCOOPKH Oeka.

®dusnyeckas TeOpuUs CTPYKTypHOM opranu3auuu Oenka. biuwxuue, cpenHue, HgajabHUE
BHYTPUMOJIEKYJIIPHBIE HEBAJICHTHBIC B3auMoAelcTBUsA. KolnuecTBEeHHAs! OLlEHKAa SHEPTHH BCEX BUIOB
B3aUMOJIecTBUN Oenka. DparMeHTapHBIH METOJl TEOPETHYECKOTO KOH()OPMAIIMOHHOTO aHaln3a
nenTuaoB U OenkoB. PacyeT TpexmepHON CTPYKTypbl ObIUBETO MAaHKPEATUYECKOro TPUIICMHOBOIO
WHTHOHTOpA.

Oo0pa3zen OuteTa 11 NPOBeIeHUsI IK3aMeHa

OI'AOY BO PHUMY wum. H.U. ITuporoBa Munszapasa Poccun (ITuporockuii Y HuUBepcUTET)



Kadenpa obmieit u menununackont onopuznku Mbd
buser Ne

JUTSI TIPOBEJICHUS DK3aMEHA 110 TUCIUIUTNHE « MeauImHCcKas Onopu3nKay Mo MporpaMMe
cnerpanureTa 1o cnenuanbHocTh 30.05.02 Menuuackas onodusnka
HarnpaBJIeHHOCTH (Mpodmib) MeaunuHckas Onodusnka

1. DddexTsr ynpTpaduoneToBOr0 M3NyUeHHUS HAa KOXKY. buomormdeckass 3¢(HeKTUBHOCTH
YOA- (320-400 um), YOB- (280-320 um) u YOC-uznyuenus (JUIMHbI BoJH MeHee 280 HM).

2. CBoOOJHBIE paguKaibl MPU LEMHBIX PEAKIUIX OKUCICHUS JUIHI0B B MEMOpaHax U JPyrux
KJIETOYHBIX CTPYKTYpax.

3aBenyromnuit kadenpoit
batumes Oner BsuecnaBosuu
JoxTop ¢pusuko-
MaTeMaTHYeCcKuX HayK, JlomeHT

Kadenpa obmieii u Mmeguimackoi 6noduzuku Mbd




8. MeTroauyeckue ykazaHusi 00y4aommuMcs M0 0CBOEHHIO U CUUIIJIMHbBI

MeTtoauyeckue yKkazaHusi AJsl MOJATOTOBKH K 3aHIATHAM JIEKIIMOHHOT0 THIIA

- BHUMATEJIBHO MPOYUTATHh MaTeprall IpeablAyIeH JeKIUH;
- O3HAKOMHTHCS ¢ YU€OHBIM MaTE€pPHAIOM MO y4eOHUKY, YU4EOHBIM MOCOOHSIM, a TAK)KEe DJIEKTPOHHBIM
o0pa3oBaTeNbHBIM PECYpcaM ¢ TEMOU MPOYNUTAHHOH JICKIIHNH;
- BHECTH JOTOJIHEHUS K MMOJYYEHHBIM paHEe 3HAaHUSM 110 TeME JIEKI[UU Ha MOJISX JISKUMOHHOW TeTpaau;
- 3aMMcaTh BO3MOYXKHBIE BOIIPOCHI, KOTOPBIE CIEAYET 3a4aTh IPENOIaBATEI0 IO MaTEpUAIly U3YUEHHOMN
JIEKIIUU.

MeTtoauyeckue ykazaHusi AJsl OJATOTOBKH K 3aHATHAM CEMUHAPCKOI0 THIA

- BHUMATEJIbHO M3YYUTh TEOPETUUYECKUI MaTepHal MO KOHCHEKTY JICKIHH, Y4eOHUKaM, Y4eOHBIM
MOCOOMSIM, a TaKXkKe JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcam;
- MOATOTOBUTHCSA K BBICTYIUICHMIO HAa 33/laHHYI0 TE€MY, €CJIM JaHHOE 3aJaHu€ MPEyCMOTPEHO IO
JMCIUIUINHE;
- BBIMIOJIHUTH MTUCHbMEHHYIO paboTy, €Clii JaHHOE 3aJaHKe MPEIyCMOTPEHO MO JUCIUILIHNHE;
- TOATOTOBUTH AOKIAJ, MpE3eHTAIUI0 uiu pedepaT, eciu JaHHOE 3aJaHue MPEeAyCMOTPEHO IO
IUCIAIIINHE,

MeTtoauyeckue ykazaHusi AJs NOATOTOBKH K 3aHATHAM JIA00PATOPHO-NPAKTHYECKOT0 THIA

- BHUMATEJIbHO U3YYUTh TEOPETUUYECKUN MaTepHal MO KOHCHEKTY JICKIHH, Y4eOHUKaM, Y4eOHBIM
MOCOOMSIM, a TaKXkKe JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcam;
- TIIATEJIBHO U3YYHUTh U 3aKOHCIIEKTUPOBATh METOAUKHU MIPOBEACHUS IKCIIEPUMEHTOB;
-popaboTaTh TECTOBBIC 3aJaHUS W CHUTYallMOHHBIC 33/Jaud, KOTOpbIe OBLIM PEKOMEHJOBAHBI s
CaMOCTOSITEJIbHOT'O PEIICHMUS.

MeToan4yeckue yKazaHHus JJI CAMOCTOATEIbHOM padoTsl ctyaeHToB (CPC)

paboTel ¢ yueOHOH, y4eOHO-METOIUUECKON TUTEPaTypoit o TeMe (PEeKOMEHI0BaHHbIE YUeOHUKH,
METOJIMYECKUE MOCOOUs, 03HAKOMJICHHE C MaTepHallaMH, ONMyOJIMKOBAHHBIMU HAa PEKOMEHIOBAHHBIX
MEIUIMHCKUX CalTax), OJJIEKTPOHHBIMH OO0pa30BaTElbHBIMH pecypcaMu (IOTOJHUTEIbHbBIC
WUTIOCTPATUBHO-UH(GOPMAIMOHHBIE MaTepHalbl, MpEeJICTaBICHHbIE Ha calTe Kadeapsl), ¢
KOHCIIEKTaMH OOy4YarolIerocsi: 4YTeHUe, M3y4YeHHe, aHamu3, cOop u 0000meHue wHPOpManuu, e
KOHCIIEKTUPOBAHHUE.



9. Y4eOHO-METOAMYECKOE,

HH(POPMALIMOHHOE M MAaTepHAJIbHO-TeXHHYeCKoe obecneyeHne

AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne HaumeHnoBanue, aBTOp, roJ 1 MEeCTO U3AAHUS Pexomenayercst npu KoanuecTBo JIeKTPOHHBI
n H3y4YeHUH pa3aesoB IK3eMILISAPOB B ajpec pecypca
/1 JTHCIHUTLIMHBI 0M0JIMOTEKE
1 2 3 4 5
1 [(Bompocs! 6nohu3NKH, OMOXUMUU U TATOJIOTHU Buodusnyeckne 0CHOBBI 2

sputpoiutos, Ppank I'. M., 2024 - 2025 MaTOJOTUU
2 |®wusuka u Ouodu3nka: yueOHUK Ui CTYACHTOB buodusuka kinetku 7
MEIHUIIMHCKUX BY30B, AHTOHOB B. @., 2024 - 2025
3 |Bbuodwusuka membpan, biromendensn JI. A., 2024 - 2025 buodusuka KieTku 4
4 |BBenenue B QyHKIMOHAIBHYIO THATHOCTHKY BHEIIHETO Buoduznyeckne 0OCHOBBI 2
neixanust, Ctpyukos I1. B., Buaunkas P. C., Jlrokesuu U. (YHKIMOHATIBHON
A., 2024 - 2025 JIMarHOCTUKU
5 |MarauTHO-pe30HaHCHas TOMOTpadus: CIIPaBOYHUK, buogusndeckre 0CHOBBI 0 https://ibooks.ru
VYacropyk K., 2024 - 2025 (YHKIMOHATIBHON /bookshelf/392773
JINArHOCTHKH /reading

9.2. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTu «UHTEpHET», B TOM
yucie npogeccCHOHATBHBIX 0a3 TaHHBIX, He00XOANMBIX /IJIs1 0CBOCHHS TMCIUIIIHHbI

1. «Web of Science» https://clarivate.com/
2. Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU https://elibrary.ru/
3. http://biblio-online.ru
4. http://www.medbiophys.ru
5. https://www.pubmed.gov
6. 3. ObC «KoncynpTanT cTynentay www.studmedlib.ru
7. http://www.medlinks.ru
8. http://www.biblioclub.ru  (snmekTpoHHass OuONMMOTEYHAss CcUCTeMa «YHHUBEPCHUTETCKas
oubnmoteka onnaitay PHUMY um. [Tuporosa).
9.3. IlepeyeHb WHMPOPMANMHOHHBLIX TEXHOJOTHI, HCHOJb3YyeMbIX MNPH OCYIIECTBJIEHUU

o0pa3oBaTe/IbHOIO Mpouecca 1o JUCHHUIIMHE, BKJII0Yasi NepedeHb IPOrpaMMHOI0 odecnedeHus
¥ HH(OPMALIMOHHBIX CIPABOYHBIX cHcTeM (IIPU HAJIMYUM)

1.
12.
13.
14.
15.

1. MS Windows B penaknusx: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nunien3ust 6eccpouHo
2. MS Office B penakmusix: «Standardy», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —

JUTIEH3HS O6€CCPOTHO

3. MS Visio B penakuusx: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nuueH3us

OeccpoIHO

R

OeccpoIHO

Lo wn

Adobe Acrobat Reader — cBo601H0 pacnipoctpansemoe [10
["apanT (cripaBoyHas nmpaBoBasi cucrema) — Jaunensus a0 31.07.2027
FastStone Image Viewer — cBoOoaHO pactpoctpansiemoe [10
Annexc bpay3sep s opranuzanuii — cBo6ogHO pacnpoctpansiemoe [10
[Tnatdopma «1C:IIpeanpustue 8», kondurypamuu «1C:JJokyMeHTOOOOPOT rOCYIapCTBEHHOTO

Astra Linux Special Edition, BapuanT nunensuposanus «Opem», PYCB.10015-10 — nuuen3us

yupexnenusn», «1C:Yuausepcutet [TPODy», «1C:Meauunna» — nuieH3ust 0eCCpoyHO

paspabotka PHUMY

. Enunas uudposas obpazoBarenvHas cpena PHUMY wum. H.M. IluporoBa — cobcTtBeHHas

MTC Jlunk nnatdopma a1 mpoBeaeHus: BeouHapos — iuueH3us 1o 04.07.2027 r.
AntuBupyc Kaspersky endpoint Security — nunensus a0 19.09.2027 r.
ApxuBatop 7-Zip — cBoboaHO pacmpoctpansemoe [10
[TnaTdopma «Kinescope» - mumensus o 11.03.2027 r.

16.
17.
18.

Cucrema ymnpasienus ooyuenneMm (LMS) — nunensus 6eccpounas

Ubuntu — cBob6onno pacnpoctpansemoe [10 (OC ¢ OTKpBITHIM UCXOIHBIM KOJIOM)
Debian — cBo6oH0 pacnpoctpansiemoe [10 (OC ¢ OTKPBITHIM HCXOIHBIM KOJIOM)
MS Oftice (Power Point



19.

20.
21.

bannbHO-pedTHHTOBAsE cucTeMa KOHTPOJISI KauecTBa OCBOEHMSI 00pa30BaTEIbHOM MpOrpaMmbl B
ABTOMATHU3MPOBAHHON 00pa30BaTEIbHON CUCTEME YHUBEPCUTETA.

MS Office (Excel)

MS Office B penakmusix: «Standardy, «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUTEH3HS 6€CCPOTHO



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHnoBaHue 060py/10BaHHBIX Y4eOHBIX ayAUTOPHIA Ilepeuyennb cienuaIu3MPOBAHHON Meben,
I TeXHUYECKHUX CPeJCTB 00y4eHHs

/m
1 |Aynutopus 1is NpoBedeHHs 3aHATHI JEKIIHOHHOTO THIIA, 3aHATHI Kommbrotep nepconanbsHsli , KommnbioTepHsIit

CEMUHApPCKOI'o TUlla, rpyIioBbIX U HHAUBUYaJIbHBIX KOHCyJ’IBTaL[PIfI, TEKYLIETO cToJ , KOMHLIOTepHaH TEXHHUKA C
KOHTPOJIA U HpOMe)KyTO‘{HOI‘/'I aTTeCTaluu, O60pyﬂ0BaHHaﬂ MyHbTI/IMC,I[PII;'IHBIMPI U |BO3MOXXHOCTBHIO ITOJAKITOYCHHA K CETHU

HWHBIMH CPEJACTBAMH O0yUEHUS “Unrepuer” , CToIIBI

2 |Aynutopus Jyid IPOBEICHUS 3aHATHIH CEMUHAPCKOI0 TUIMA (MIPAKTUYECKUX Juctmisrop , Llentpudyra , Becor
3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT, naboparopHslie , CiekTpodoToMeTp ,
JIEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB I'PYNIOBBIX U HHINBHUIYyAIBHBIX Ho3zarops! nuneroynsie Ha 2, 10, 200, 1000
KOHCYJBTAIUH, TEKYIIETO0 KOHTPOJIS U IPOMEXXYTOTHON aTTeCTallnH, MK , CTOJBI
000pyI0BaHHAs MYJIbTUMEANHHBIMYI Y HHEIMU CPEICTBAMU O0YUYCHHS

3 [[TomemieHune st CAaMOCTOSITENIBHOM pabOTH 00YJaIOIIUXCSI, OCHAIICHHOE VYueGHast MeOeInb (CTOJIbL, CTYIbs),
KOMITBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO IIOAKITIOUEHHS K ceTu VIHTepHeT 1 KOMITBIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO
obecriedeHreM 0CTyIa B AIEKTPOHHY0 HH(POPMaIMOHHO-00pa30BaTeIbHYIO MOJKIIOUCHHUS K ceTH «MHTepHeT» U
Cpely OpraHH3aIun obecredeHneM JOCTyIa B IEKTPOHHYTO

HH(OPMAIIMOHHO-00PA30BATENLHYIO CPELY

4 | YueGHas ayquTOpus JUIs IPOBEACHHMS IPOMEKYTOYHON aTTEeCTalNH VueGHast MeOenb (CTOJIBI U CTYJIbSI ISt
00yJaroIuxcs), CTOJ, CTYJI TIPETIOIaBaTEeNs,
MePCOHANBHBIH KOMITBIOTEP; HAOOp
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS
(IpOEKTOP, DKPaH, KOJOHKH)

YHuBepcuter oOecredyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TTOAJICKUT OOHOBJICHUIO MTPH HEeoO0XoaumocTh). bubianorednsiit poH] yKOMILUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

OOyuatomuMmcs obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIE B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WJU) BJIEKTPOHHBIMU
o0pa3oBaTeNbHBIMH pecypcamMu B popmax, aIaiTUPOBAHHBIX K OTPAHHUYEHUSIM UX 3/I0POBBSI.
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