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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
cnenuanureT no cneunanbHocT 30.05.01 MeauuunHckas OMOXUMHUS, YTBEPKACHHBIA PUKA30M
oT «29» mas 2020r. Ne 365 pyk.

. 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. Lenp: monyueHue oOOydYAOIIMMHCS TEOPETHUYECKUX U MPUKIATHBIX 3HAHUW B obOiIactu
MOJIEKYJISIpPHON OMOPU3UKH U OMOPU3UKH KIETOK, OPTaHOB U TKaHEH OpraHu3Ma 4eloBeKa B HOPME U
Opy TAaTOJIOTMYECKUX IIpoleccax, a TakKe IMOJArOTOBKAa OOyyalIIuXcs K peanu3aluu 3aaad
npohecCHOHANBHOM NEATENLHOCTH B 00JIACTH METUITUHCKON OMOXUMUHU.

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

® Pa3BuBaTh MNpO(ECCHOHATBPHO BaXHBIE KadecTBa, 3HAYMMBIC JJIS MPaKTHYECKON
JEATEILHOCTH.

® CdopmupoBarb TOTOBHOCTH M CIOCOOHOCTh NPHUMEHATh 3HAHUS W yMEHHS B
npodeccronansHoM chepe.

® CdopmupoBath cucteMy 3HaHUH B 001aCTH OOILEH M MEAMIIMTHCKON OMOPH3HUKH.

® CdopmupoBaTh yMEHHUs, HABBIKHM, KOMIICTCHIIMH, KOTOpble OYIyT HEOOXOIUMBI B
npodeccCHOHaIbHON AEATETHHOCTH.

1.2. MecTO TUCUMIITIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPpaMMbl

Jucuumnuna «O01mas 1 MeauIHCcKas Onodpusnka» uydaercs B 5, 6 cemectpe(ax) U OTHOCHUTCS K
o0s3aTenbHOM yacTu biioka b.1 «/luciurinHe. SIBisieTcs 00sA3aTeIbHON JUCIUILUIHHOM.

OO01as TpyA0eMKOCTh TUCHUIUIMHEI cocTaBisieT 9.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMKax oOpa3oBaTeIbHOU
IpoOrpaMMbl JOJDKHBI OCBOMTH CIEAYIOIIME AUCHUMIUIMHBI M NpakTUKU: buosorus; Beicuias
Marematuka; Opranmdeckas xumus, OOmas u Heopranumdeckas xumus; OOmas Mopdoaorus
(aHaToMUsA, TUCTOJOTHS, LUTOJOTHs); MHOCTpaHHBIN S3bIK; MeXaHHKa, 3JeKTpuuecTBO; ONTHKA,
aToMHas ¢u3uka; Teopuss BEpOATHOCTH M MareMmaTudeckas cratucTuka; dPunocodus;, YactHas
Mopdosiorus (aHaTOMHS 4YeloBeKa, ructojorus); OOmas MaTojaorHs: MaToJorHyYecKass aHaTOMHS,
naropuzuonorus; dusznonorus; buoxumus, dusndeckas U KOUIOMIHAS XUMHUsI; MartemaTuyeckas
ouosorusi; OCHOBBI HHPOPMAITMOHHBIX TEXHOJOTHA.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JesSTeIbHOCTH, MPUOOPETEHHBIE TP OCBOCHUHU HACTOSIIEH
JTUCIUILTAHBL, HEOOXOUMBI I YCIEITHOTO MPOX0okaeHus npakTuk: [Ipeanumnomuas, HAP.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

5 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0

NPUMEHATDb (l)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 MpogecCHOHAIBHBIX 33124

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.

OIIK-6 Cnoco0eH onpeneasiTh CTPATernio H MPodJieMAaTUKY HCC/Ie10BAHU, BLIOUPATh ONTUMAJIbHBIE CIIOCOObI UX pelieHus,
NMPOBOMTH CHCTEMHBIH aHAJIN3 00bEKTOB HCCIeJ0BAaHHUS, 0TBEYATh 32 MPABUJIBHOCTH H 000CHOBAHHOCTH BHIBO/IOB,
BHe/IPpeHHE NOJYYEHHbIX Pe3yJbTATOB B NPAKTHYECKOE 3APABOOXPaHEHHE

OIIK-6.1 /11 IInanupyer HayyHOE
HCCIIeI0BaHUE

3HATB: COCTOSIHHE pelIaeMol MpoOaeMbl Ha MOMEHT Hayajla HCCIIeIOBaHHUS.

YmMmerth: q)OpMyJ'IPIpOBaTB OCJIN U 3a1a41 UCCIICJOBaHUs.

Baajerbs npakTH4YeCKHM ONBITOM (TPYAOBBLIMM AeHCTBUSAAMHU): TOCTUKEHUS
IIOCTaBJICHHEIX IICJICH U 3a/1a4 UCCIIEIOBAHUM.

OIIK-6.M /12 Ananusupyer
PEe3yNbTaThI HCCIEAOBAHUMA.

3HaTh: OCHOBHBIC JAOCTYITHBIC CITIOCOOBI M METOIBI peHeHus MOCTaBJICHHBIX
HCCJICA0BATC/IbCKUX 3a1ay.

YMeTh: peann30BbIBaTh HA MPAKTUKE HEOOXOAUMBIE CIOCOOBI M METOJIBI TSl PELICHUS
IMOCTaBJICHHEIX MCCIICAOBATEILCKUX 3a1a4.

BiajgeTs NpaKTHYeCKMM ONBITOM (TPYIOBBIMM AHiCTBHUSIMHU): PEaM3alui HEOOXOAUMBIX
UL PELLICHUS] TOCTABJICHHBIX UCCIIEOBATENBCKUX 3a/1a4 METOIOB H CIIOCOOOB.

ITK-5 Cnoco6en npoBoAMTh HAYYHbIE HCCIE0BAHUSA B 00J1ACTH MOJIEKY JISIPHOI MeIMIMHBI M MOJIEKYJISIPHOI 6H10J10THH

[K-5.1/1 Cobupaer u
00pabaThIBacT HAYYHYIO U

3HaTh: raBHbIC 0a3bI MEAUIIMHCKOM M OHOJIOTHYECKOM HAYYHOM JIMTEPaTyphl H OCHOBHbIC
Onou3MYECKAE MIEPUOTUUCCKIE U3TAHISL.

HAyYIHOTEXHUYECKYIO HHH)OPMALIHIO,
B pe3yJibTaTe 4ero GopMyiIupyer

YMeThb: nepuoauyeckrue U31aHus; OCYLIECTBIIAT MOUCK MH(OPMALIMK B HAYUHBIX U3TAHUSIX.

MPOBEPSAEMBIC THIIOTE3BI B 00JIACTH
MOJIEKYJIIPHOH MEIUIMHBI U
MOJICKYJISIPHOIH OMOJIOTHH.

Biagers npaKTH4YeCKHM ONBITOM (TPYAOBBIMH AeHCTBUSIMH): PaOOTHI C HAYYHBIMHI
CTaThsIMH B 00J1acTH OMO(GU3NKH M MCIIOIb30BaHU MATEPHAJIOB U3 HUX IS MOJATOTOBKU
Hay4HBIX COOOLICHHUI.

[K-5.1/12 IIpoBoAUT UCCIEIOBAHYS,
HAOJIFOICHHUS, SKCIICPUMEHTBI,

3HATh: NPUHLMIIBI IVIAHUPOBAHUS U IPOBEICHUS HAYYHBIX UCCIICIOBAHUI U SKCIIEPUMEHTOB
B Onoduznke.

HU3MEPEHMS UL IPOBEPKH TUIIOTES B
00J1aCTH MOJICKYJIIPHON MEIULIMHBI U

VYMeTh: 1aHUPOBATh MEUKO-ONOIOTHYECKUE UCCIIeIOBAHUS B 001acTH OMOBHU3UKH.

MOJIEKYJISIPHOH Onooruu.

Bnaners mpakTHYeCKMM ONBITOM (TPYAOBBIMH A€iiCTBUAMM): pa3paOOTKU U IPOBEIACHUS
0a30BBIX MEAUKO-OMOIOTHYECKUX IKCIIEPUMEHTOB.

[IK-5.1]/13 ®opmynupyeT BbIBOABI IO

3HaTth: MPUHIUIIBI UHTEPpIPETALlNN OHOJIOTHUYCCKUX JAHHBIX HCCIICIOBAHMIA 61/10(1)1/131/11(1/1.

HWTOTraM MCCIICJOBaHUI, HAOIIOCHUI,
9KCIEPHUMEHTOB, U3MEPEHUH B
001acTH MOJICKYJISIPHOW METUIIMHBI 1

YMerb: GpopMyIHUpPOBaTh BHIBObI O MMEIOLIMMCS JaHHBIM JIA0OPATOPHBIX MEIUKO-
OMOJIOTHUECKUX HCCIIEJOBaHUMH.

MOJICKYJISIPHON OHOJIOrUH

BiajgeTs NPaKTHYeCKUM ONBITOM (TPY/I0BBIMH I€fiCTBHSIMHU): HHTEPIIPETALNH JJAHHBIX,
HOJIyYCHHBIX B pe3yJIbTaTe 1abopaTopHbIX paboT M IKCIIEPHMEHTOB.

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

BbIPa0aThIBATh CTPATErUI0 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: METO/IbI JIOTUYCCKOI'0 U aHAJIUTUYCCKOI'O paCCMOTPECHUA I/IH(bOpMaL[I/II/I.

YMeTh: MOPOBOAUTL aHAIU3 PE3YJILTATOB 3KCHepI/IMCHTaHBHOﬁ HCCIIeAOBATEIbCKOM
JACATCIIBHOCTHU.

BaageTh npakTH4YeCKHM ONBITOM (TPYAOBBIMH el cTBUSIME): (OpMYITHPOBAHHS
BBIBOJIOB 1 3aKJIIOYCHUH Ha OCHOBaHHU MOJTyUeHHOH nH(opMarmu.

6 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
petreHus 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.

OIIK-6 Cnoco0eH onpeneasTh CTPATErHI0 H NPOGJIEMATUKY HCCIEI0BAHUN, BLIOUPATh ONTUMAIBHBIE CIIOCOObI X PeLIeHHUs,
NMPOBOJAMTH CHCTEMHBIil AaHAJIN3 00BHEKTOB HCC/IeJ0BAHMS, 0TBEYATh 32 IPABUJIBLHOCTH H 000CHOBAHHOCTDH BbIBO/IOB,
BHeJIPeHHeE MOTYYeHHBIX Pe3yJbTATOB B MPAKTHIECKOe 3IPaBOOXPaHeHHe




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

OIIK-6.1 /11 [Inanupyer HayyHOE
HCCIIEI0BaHUe

3HATB: COCTOSIHHE pelIaeMol MpoOaeMbl Ha MOMEHT Hayajla HCCIeIOBaHHUS.

YmMmerth: q)OpMy.]'IPIpOBaTL OEJIN U 3aa44 UCCIICJOBaHUs.

Biagerh NpakTHYeCKHM ONBITOM (TPYA0OBBIMH JefiCTBUSIMH): JOCTHKEHUS
TIOCTABJIEHHBIX IIENEH U 3a1a4 HCCIIeI0BaHAH.

OIIK-6.1/12 Ananusupyer
Ppe3yNbTaThl HCCIEA0BAHHMA.

3HaTh: OCHOBHBIC JAOCTYIIHBIE CITIOCOOBI M METOIBI peUICeHU MOCTABJICHHBIX
HCCICA0BATCIIbCKUX 3a1ay.

YMeTh: peann30BbIBaTh HA IPAKTHKE HEOOXOAUMBIE CIOCOOBI M METOJIBI TSl PELICHUS
IIOCTABJICHHEIX MCCIICAOBATEILCKUX 3a1ad.

BiajgeTs NpaKTHYeCKUM ONBITOM (TPYIOBBIMH I€HiCTBHUSIMHI): PeaM3alii HEOOXOAUMBIX
JUISL PeLLIeHHs] TOCTABJICHHBIX UCCIIEOBATENBCKUX 3a/1a4 METOJIOB H CIIOCOOOB.

ITK-5 Cnoco6en npoBoAMTh HAYYHbIE HCCIE0BAHUSA B 00J1ACTH MOJIEKYJISIPHOI MeIMIIMHBI M MOJIEKY JISIPHOI 61010THH

[K-5.1/1 Cobupaer u
o0OpabaTeIBaeT HAYYHYIO U
Hay4YHOTEXHHYECKYI0 HH(OpMALHIO,
B pe3yabTaTe 4ero GopMyIupyeT
IIPOBEPsIEMBIC TUIIOTE3bI B 00J1aCTH
MOJIEKYJISIPHOM MEAUIIUHBI 1
MOJIEKYJISIPHOI GHONOTHH.

3HaTh: raBHbIE 0a3bl MEAULIMHCKOM U OMOJIOrHYecKO HaydHO! INTepaTyphl U OCHOBHBIE
Onodu3nYeCcKre IEPHOTUIECKIE U3TaHHSL.

YMeTb: OCyLIECTBIATh HOMCK HHPOPMALIMK B HAYYHBIX H3AaHUSX.

Biagers npakTHYecKHM ONBITOM (TPYAOBBIMH JIefiCTBHSIMH): paOOTHI ¢ HAYIHBIMH
CTaThsIMH B 00J1aCTH OMOGU3UKH M HCIIOIb30BaHU MATEPHAJIOB U3 HUX A1 MOJATOTOBKU
Hay4HBIX COOOLICHHUI.

[K-5.1/12 IIpoBoaUT HUCCIEeTOBAHYS,
HAOJFOICHHS, SKCIICPUMEHTHI,
HM3MEPEHHS IJIs IPOBEPKU THUIIOTE3 B
0071aCTH MOJICKYJIIPHOM METUIIMHBI 1
MOJICKYJISIPHOI OHOIOTHH.

3HATh: NIPUHLMIIBI IVIAHUPOBAHUS U IPOBEICHUS HAYYHBIX UCCIICIOBAHUI U SKCIIEPUMEHTOB
B Onoduznke.

YMeTb: MIaHUPOBATH MEANKO-ONOJIOTNYECKIE HCCIIEIOBaHMS B 001aCTH OMOU3HKH.

BaageTh npakTHYeCKUM ONBITOM (TPYAOBBIMH J€HCTBUSIMH): Pa3paOOTKH U MPOBEICHUS
0a30BBIX MEAUKO-OMOIOTMYECKUX IKCIIEPUMEHTOB.

[IK-5.1]/13 ®opmynupyeT BbIBOABI IO
HWTOTraM MCCIIEJOBaHUH, HAOIIOCHUI,
9KCIEPHUMEHTOB, U3MEPEHUH B
001acTH MOJIEKYJISIPHOM METUIIMHBI 1
MOJICKYJISIPHOIM OHOJIOTHH

3HaTh: MPUHIUIIBI UHTEPpIPETALNU OHOIOTHYECKHUX JJAHHBIX HCCIIEIOBAHUIA 61/10(1)1/131/11(1/1.

YMerb: GpopMyIHPOBATH BHIBOBI O UMEIOLIMMCS JaHHBIM JIA0OPATOPHBIX MEIUKO-
OMOTIOTHUECKUX HCCIIEJOBaHUMH.

BiajgeTs NPaKTHYeCKUM ONBITOM (TPY/10BBIMH A€fiCTBHSAMHU): HHTEPIIPETALNN JJAHHBIX,
HOJIy4YCHHBIX B pe3yJIbTaTe 1abopaToOpHbIX paboT H SKCIIEPHMEHTOB.

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

BbIPa0aThIBATh CTPATErUIO JAeHCTBUM

VYK-1.1/11 Ananuzupyer
MPOOJIEMHYIO CHTYAIHIO KaK
CHCTEMY, BBISIBIISISL €€ COCTABIISIIOIIIE
1 CBSI3U MEXy HUMH

3HaTh: OCHOBHBIE OTallbl, (bOpMI)I 1 3aKOHOMCEPHOCTHU Pa3sBUTHUA (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX
IIpoueCcCoOB B OHOJIOTHYECKHUX 00BEKTaX Ha KBAaHTOBOM, MOJIEKYJIAPHOM, KJICTOYHOM U
TKaHCBOM YPOBHSX B HOPME U IIPU MAaTOJIOTHUH, IPUBOIAIIUX K HpOGJ’IeMHOﬁ CUTyalluu.

YMmerth: AHAJIM3UPOBAaTh OCHOBHBIC JTaIlbl, (bOpMI)I Y 3aKOHOMEPHOCTHU pa3sBUTHUA C])I/I3I/IKO-
XUMHUYCCKUX ITPOILECCOB B OMOJIOrMYECKNX 00BEKTaX Ha KBAaHTOBOM, MOJICKYJISIPDHOM,
KJIIECTOYHOM U TKAHEBOM YPOBHAX B HOPME U IIPU NATOJIOTUHN IPHU HpOGHeMHOﬁ CUTYyaluu.

Baagersb MNPAKTUYECKUM OIBITOM (pr}lOBblMl/I HeﬁCTBﬂﬂMH)! HaBbIKaMH HUCCJICIOBaHUA
1 BBIABJICHHUSA XapaKTepa U 3aKOHOMepHOCT6ﬁ d)HSI/IKO-XI/IMI/I‘IeCKI/IX IIpoueCCOB B
OHOJIOrMYECKHX 00BEKTaxX Ha KBAaHTOBOM, MOJICKYJIAPHOM, KJIICTOYHOM U TKAHEBOM YPOBHAX
B HOPMEC U IIPHU NNATOJIOTHUHN OJId PECILICHUA.

VK-1.U/12 Onpenensier mpoGes B
“HpOPMAIIH, HEOOXOIUMOH IS
pelIeHHs MPOOIEMHOMN CHTYaLHH, 1
MPOEKTUPYET MPOLIECCHI 10 UX
YCTPaHEHHIO

3HaTh: MCTOJBI aHaJIn3a HpO6J’I6MH0171 CUTyalluu.

YMmerh: OnpeacIATh npoGenm B HH(bOpMaL[HH W HAaXOJUTh IIYTHU BOCHIIOJIHEHHUS 3TUX
HpO66J’IOB; YCTaHaBJIMBAaTh NPUYUHBI BOSHUKHOBCHUSA HpO6JICMHOI>1 CUTyaluu.

BaageTh NpakTH4YeCKHM ONBITOM (TPYAOBBIMH el CTBUSIMH): PELLICHUS IPOOIeMHON
CHTYaIl{ Ha OCHOBE JOCTYIHBIX HCTOYHUKOB HH(OPMAIHN.

YK-2 Cnioco0eH ynpaJ/isiTb IPOEKTOM Ha BCeX ITANAX €ro >KM3HEHHOr 0 IUKJIAa

YK-2.1/11 ®opmynupyeT Ha OCHOBE
TIOCTaBJICHHOHN MTPOOJIEMBI
MPOEKTHYIO 3aJ1a4y H crocol ee
pelIeHus Yepe3 peatn3ariio
MIPOEKTHOTO YIPaBICHUS

3HaTh: COCTOSIHHE HpO6J’IeMLI, Ha pC€IICHUe KOTOpOﬁ HaIpaBJICH IPOCKT, HA MOMEHT €TI0
HayaJa.

YMeTh: HopMyIIHPOBATH LiEb U 3a/1a4d IPOSKTA.

Baaaerb npakTH4YeCKHM ONBITOM (TPYAOBBLIMM A€W CTBMSAMHU): HABBIKAMHU aHATUTUYECKON
U HCCIIEZIOBATENBCKON EATEILHOCTH B CHEIMAIBHOI 001aCTH IIIAHUPYEMOTO POEKTa.




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

VK-2.1]12 PazpabatbiBaeT
KOHIICTILHIO MTPOEKTa B paMKax
0003HaUCHHON MTPOOIEMBI:
(bopmyaupyeT 11elb, 381349,
000CHOBBIBAET aKTyalbHOCTb,
3HAYUMOCTb, OXKHAACMbIC PE3yIbTATHI
1 BO3MOXKHBIE C(epbl HX TPUMEHEHUSI

3HaTh: METOJBI U CIIOCOOBI JOCTHIKEHUS LIEJIN U PEIICHHSI TOCTABICHHBIX 3a1ay.

YMeTb: BeIOHpats Hanbouee 3G heKTuBHEIE 1 HHYOPMATUBHEIE METO/BI H CIIOCOOBI
JOCTHIKEHUSI 11NN U PEILIeHHs TOCTaBICHHBIX 33/1au.

Biagers npakTHYecKNM ONBITOM (TPYAOBBIMH JIefiCTBUSIMH): HaBBIKaMU 3 (QEKTHBHOMN
peanu3alnuy METOAOB U CIIOCOOOB TOCTHKEHMS LIEJIN U PELIEHHs TOCTaBICHHBIX 3a1a4.

YK-2.1]15 Ocymectiuser
MOHHUTOPHHT XOJIa peann3anui
IIPOEKTa, KOPPEKTHUPYET OTKJIOHEHHS,
BHOCHT JIOTIOJTHUTEIIbHBIC H3MECHCHUS
B IUIaH PealIM3alliy IPOEKTa,
YTOYHSICT 30HBI OTBETCTBEHHOCTH
YYaCTHHKOB IIPOEKTa

3Harth: METO/bI JIOTUICCKOI'0 U aHAJIMTUIECKOI'0O paCCMOTPECHU I/IH(i)OpMaL[I/II/I.

YMeTb: IpOBOAUTH aHANIN3 PE3YIIBTATOB SKCIIEPUMEHTAIBHOM HCCIIE0BATENbCKON
JICSITENBHOCTH.

BiajgeTs NpaKTHYeCKUM ONBITOM (TPY/AOBBIMH AefiCTBHSAMHU): (OpMyIHUpOBaHHSA
BBIBOJIOB U 3aKJIFOUCHHI HA OCHOBAHUH MONYYEHHOI HHOOPMAIIUH.




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

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

5 6
YuyeOHble 3aHATHS
KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 141 69 72
Cemunapckoe 3anstue (C3) 62 29 33
Jlekrmonnoe 3ausrtue (JI13) 36 18 18
JlaGoparopHo-nipakTuyeckoe 3ausatue (JII13) 19 7 12
Kosmoksuym (K) 24 15 9
CamocTrosiTesbHasi padoTa o0y4yaromuxcs B cemectpe (CPO), 144 72 72
B T.4.:
IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 144 72 72
IIpoMeKYyTOUYHAS ATTECTAIUSI:
KonrakTHas pa6ora o0yuyarommxcs B Xxoe npome:kyTouHoii arrecrauuu (KPITA), B 12 3 9
T.Y.:
3auer (3)* 3 3 0
Dx3amed (D)** 9 0 9
CamocTrosiTesibHasi padoTa 00y4aloUXCcsl NPU NOATO0TOBKE K MPOMEKYTOYHOMH 27 0 27
arrectannu (CPITA)**
O6umas TpyoesKocTs s (OTI) B yacax: OTJ = KPO+CPO+KPITA+CPIIA 324 144 180

B 3aueTHbIX eaununax: OT/I (B yacax): 36 9.00 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 M €ro IPOXO’KICHNUE YCTAaHABIUBACTCS y4eOHBIM TUIaHOM 00Pa30BaTEeIbHON MPOTrPaMMBI.




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

5 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/m KOMIIETeH NN JHCHHILITHHBI
Pa3nen 1. @oToduodusznka

1 |OIIK-6.1/11, Tema 1. doTobrodusuka [Ipenmer u Metosl Onodusnku; pasaensl ornodpmsnku. Oomme
OIIK-6.1 /12, TIK- 3aKOHOMEPHOCTH (HPOTOOMONOTHYESCKHUX MTPOLIECCOB; MPSIMBIE U
S.UA1, TIK-5. (hoToCEeHCHONIN3NPOBAHHBIE IPOIECCHL. DIICKTPOHHBIC IEPEXOBI
na2, rk-5s.1Ma3, B OMOMOJIEKYJIaxX MIPU MOIJIOMIEHHH CBETA U JIIOMUHECIICHLIUH.
YK-1.1U11, YK-1. KonnuecTBeHHbIE 3aKOHOMEPHOCTH MOTJIONIEHHS CBETa
na2, YK-2.1ai, 6uomonekyiaamu. OCOOEHHOCTH TOTJIOLICHHS CBETa B

VK-2.UJ12, VK-2.
W15, OTIK-1.M/11

OMOJIOTUYECKHX O0BEKTAX: BIMSHUE HEPABHOMEPHOTO
pacnpezieNieHus MOTJIOMAIONINX CBET MOJICKYJI U CBETOPACCESHUSL.
KomnmaecTBeHHBIE 3aKOHOMEPHOCTH (HYOTONIOMHHECIICHIUH B
6uosnornuecknx cucremax. CrieKTpbl ()OTONOMUHECLICHIINT
OMOMOJIEKYJT U CIIEKTPHI ee BO30ykaeHns. KuHeTn4eckuii mepeHoc
9HEPrHU ANEKTPOHHOTO BO30YXKICHHUSI B OMOIIOTMIECKHX 00BEKTaX,
aHaIM3 mpouecca npu HOTOJMHAMUYCCKON Tepanui. Murparms
9HEPTHHU IEKTPOHHOTO BO30YXKICHHS B OHOJOTHYECKUX CUCTEMAX.
BHOIOMUHECIICHIHS ¥ OHOXEMITFOMUHECLCHIIUS OHOJIOTHYECKHX
cucteM. Kunerrka poTOXMMHYECKHX MPEBpaIeHIH OHOMOIICKYJI.
CnekTpsl feiicTBrs GoToNpeBpameHI OHOMOJIEKYIT ’
(oToOMONIOrMYeCKUX mporeccoB. MexaHu3M AeiicTBHs
yIBTPa(HOIETOBOTO M3ITyYCHHS Ha OSNKH, JTUIUIBI 1
HYKJICMHOBBIE KUCIOTHI. brodu3nueckue MexaHH3Mbl
(hOTOGHOIOrMYECKUX MIPOLIECCOB B KOXKE, BHI3BIBAEMBIX
yIbTpadHOICTOBBIM U3TyUYeHUEM: IpUTeMa, POTOCHHTE3
ButamuHa D3, porokanueporese3. HauanbHble Onodusnueckue
craguu (OTOCHHTE3a B 3eJI€HBIX pacTeHUsAX. CoBpeMeHHbIE
KOMITBIOTEpPHBIE CIIOCOOBI 00paboTKH OMODH3NIECKUX
9KCHEPUMEHTAIBHBIX JAHHBIX, IT0JTy4aeMbIX B BHJE CIOXKHBIX
KOJIMYECTBEHHBIX 3aBHCHMOCTEH.

Pa3nen 2. MoJiekyasipHas 0uopu3nKa

OIIK-6.M]11,
OIIK-6.11]12,
OIIK-1.M11, TTK-
S.MJIL, TIK-5.
W12, TIK-5.1/13,
VK-1.U]11, VK-1.
WJ12, VK-2. 111,
VK-2.1J12, VK-2.
Uns

Tema 1. MonekynspHas ouodusnka

[Ipenmer 1 MeTOABI MONIEKYJIsIpHOIT Onodusuku. Vicropus
pa3BuTHA. BKi1ag oTeuecTBEHHBIX YUCHBIX B Pa3BUTHE
MOJIEKYJISIpHOH OHMo(u3nKy. CHIBOPOTOYHBIN albOyMUH YelIoBeKa
(CAY): comepxaHue B KPOBH, OCHOBHBIC (DYHKIIHH. DTAIIbI
TpaHCIOPTHOH (yHKuMK 6enka. OCHOBHBIE (M3MKO-XUMUIECKHE
cBoiictBa CAY: pacTBOPUMOCTB, MOJIEKYJISIpHASA Macca, 3aps,
H303JIEKTpHYEcKas Touka, kodddunuent nuddysnu, BI3KOCTS,
¢dopma. Ctpykrypa CAY. CpenHeuucaeHHas MOJICKYISpHAs
Mmacca. CpejHeBecoBasi MOJICKYJISIDHas Macca.
CpenHeBHCKO3UMETpHUECKast MOJIEKysipHas Macca. [Tpuanna
HEBO3MO)KHOCTH HCIIOJIb30BaHMSI METOIOB KPHOCKOIIHH H
30yIMOCKOIINHY T H3MEPEHUS] MOJIEKYIIPHBIX MacC
MAaKpOMOJIEKyJl. MeTo/ibl OnpeieNIeHs MOJIEKYIIPHBIX Macce
OMOMAaKpPOMOJIEKYJI: OCMOMETPHS, TeIbXpoMaTorpadus,
3neKkTpodope3 B MOIHAKPUIAMUIHOM Telle, PACCEsIHUE CBETa,
Brcko3uMeTpusi. KoHpopMannoHHas HOTeHIMAIbHAS YHEPTHS
0EJKOBBIX MaKpPOMOJIEKYJl. BHYyTpH- M MEKMOJIEKYIISIPHBIE CHIIBI
B3aUMOJICHCTBHUS OOMaKPOMOJIEKYII: KyJTOHOBCKOE
B3aUMOJICHCTBUE, HOHIANIIOIBHEIE B3aNMOACHCTBYS,
BaH/IEPBAAIBCOBBI CHIIBI, BOJOPOHBIE CHIIBI, CTEPUYECKUE CHIIBI
(cnutel nedopmanyy ¥ HaNPsHKEHUS BAJICHTHBIX CBSI3eH U YIJIOB,
CHJIBI 3aTOPMOKEHHOCTH BPAIICHUS HENTHAHBIX TPYII BOKPYT
TIPOCTHIX cBsizel. [ mapodoOHOe B3auMoaelicTBre. Y HUKAIbHEIE
(aHOManbHBIC) (HU3NUECKIE CBOMCTBA BOJBI H UX POJIb B
Onoormyeckux npoueccax. Mosien CTpyKTyphl MOJIEKYJIBI BOJIBI.
Crpykrypa npaa. CTpyKTypa *KuUAKOH BoAbl. Moaenu CTpyKTyphl
JKUIKOHM BOIBI: MEKPOKPUCTAJUTIYECKAs!, KBA3HKPHUCTAIIINIECKAs
(KOHTHHYaJbHAS) U aCCOLMATUBHAS TUIOTE3bl. CTPYKTypa BOJBI B
pactBopax. MonHbIe pacTBopsl. Kunetnueckuii u
TEpMOIMHAMUYECKHI TOXOABI AT OMHCAHUS CONbBATAI[NU HOHOB
B pactBopax. O01mas MoJieb CTPYKTYPBI BOJBI B HOHHBIX
pactBopax. CTpyKTypa pacTBOpa HEMOISAPHBIX MOJICKYIL:
ruapodoOHOoe B3auMoiericTBre. [lepBUUHas CTPYKTYpa.
Vonu3anuonHoe paBHOBECHE B OeIKax, MOISIPHOCTh OEIIKOBBIX
AMUHOKHCIIOTHBIX OCTaTKOB. BropuyHas cTpykTypa.
PacmipocTpaHeHHOCTD BTOPHYHBIX CTPYKTYP B O€NKax, BIMSIHHIE
IEKTPOCTATHYECKUX CHII ¥ THAPOGOOHBIX B3aNMOACHCTBHI Ha
CTaOUIBHOCTh BTOPUYHON CTPYKTYPBI IOJIUIENTHIOB H OEIKOB.
Toernunas crovkrvna. TepMonrHaMuUecKasi MoIenb




Ne m
/i

Mudp
KOMIICTCHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

CTPYKTYpHOI oprau3anuu 0enkoB. MakpOMOIeKyIsIpHast
opraHu3anys rao0yspHbIx 6enkoB. "KanensHas" Moziens
Bpecnepa u Tanmyna. "Chepuueckas” monens Oumepa. Ananms
TPETHYHOU CTPYKTYphI Oenka o dumepy. [I10THOCTS yakoBKU
AMUHOKHCIIOTHBIX OCTaTKOB B MOJIeKyIax Oenka. O0beM u
IUIOTHOCTh 0€JIKOB. JINHAMUYHOCTh TPETUYHON CTPYKTYPBL.
AHanm3 ¥ npefcKazaHue BTOPUIHOM U TPETUIHOH CTPYKTYPHI
6enka 1o nepBruHOMN. OU3MYECKUe TPHHIMITB CAMOOPTaHU3AINU
0enkoBbBIX MoeKy. "TepMoanHaMIdecKkast THIIOTE3a
caMoopraHu3aiyu" U 3KCIepUMEHTAIbHOE TOATBEPIKACHUE €e.
Cranun camoc6opku 6emkoBbIx Mostekyn 1o [Itunesiry O.B. CBs3b
MEXTy CTPYKTYPHBIM H ()YHKIMOHAJIBHBIM HOZO0HEM.
BrrposkaeHHOCTS KOHOHUTYpannoHHOH nHpopMmanun. Pu3ndeckas
TEopusi CTPYKTYpHOI oprann3anuuu 6enkoB. OCHOBHBIE
TIOJTOKeHUST QU3UIECKOH TeoprH. MeToa TeopeTHIeCcKOro
KoH(OpMaIMOHHOTrO aHanu3a. KomuuecTBeHHbIH METO
TEOPETUIECKOr0 KOH(GOPMAIOHHOTO aHAIN3a MEeNTHIOB.
YeTBepTHYHAas CTPYKTypa. AHAIIN3 YHCTIa CYOBEIUHHUI U UX
B3aUMHOTO pacronoxeHns. CTaOMIbHOCTh YeTBEPTHIHON
CTPYKTYpHI OenkoB. MeTo/bl IpeicKa3aHus CTPYKTYPBI OCJIKOB,
MMOCTPOCHUE MOJICKYIISIPHBIX MOJIeIei ¢ moMoIbio DBM.
CTpyKTypa HyKJIEHHOBBIX KHCJIOT. KOH(pOpMaMOHHBII aHAIH3.
YTIIBI BpalleHUs OCTOBA HyKJICHHOBON KHCIIOTHI M CTEPHUYECKHUE
orpaHuueHus. BzaumMoneiicTBUs epBOro U BTOPOro nopsaxa.
Cutbl, CTaOMITH3HPYIONIHE YIOpsKodeHHbIe KoH(GopMarmu. Tumst
CIIapHBaHUs OCHOBAHUH B KpHUCTa/uIaX U B pacTBope. CTIKUHT
ocHOBaHUH. OCHOBHBIE CHIIBI, 00ECIIEINBAIONINE CTIKUHT -
B3aUMOZENCTBUA. TpeTHUyHas CTPYKTYpa HYKJIEHHOBBIX KHCIIOT.
CrpykTrypa xpomarusa. MappakpacHas crnekrpockomnus (MKC)
MOMUIENTUIO0B U OenkoB. dusznueckue ocHoBbl MKC. OcHOBHEIE
THITBI KOJIEOAHMS aTOMOB B MOJIEKYJIaX. XapaKTePHCTHICCKHE
YacTOTHI KOJIeOaHHsl aTOMOB MENTHIHOW TPyNbl OSIKOB. AHAIN3
cnekTpoB norsomeHus 6enxos B UK quanazone. UK-muxpomsm.
Merton neiitepooOMeHa. AHaIN3 BTOPUYHOM CTPYKTYpBI OeKa
merogom MK criekrpockonuy. DKCIepuMeHTaIbHOE HCCIIeIOBAaHNE
ONTHYECKOM aKTUBHOCTH MOJIMIENTHIOB U 6enkoB: JIOB u K/I.
®dunzuueckne 0CHOBBI ONTHYECKON aKTHBHOCTH MAaKPOMOJIEKYJI.
Merox JIOB. Ouenka cTeneHn CHUpaIbHOCTH OEIKOB METOJIOM
JOB: meton Apyze, metog Moddura. Metox KJI. Ouenka
CTETICHH CIUPATBHOCTH OenikoB MeTomoM KJI "H30uXpOnyHbIi
MeToA" PeHTTeHOCTPYKTYpHBIN aHaIHU3 OEIKOB.
PeHTreHOCTpyKTYpHBIN aHa N3 II00YIISAPHBIX OCIKOB.
MuepoBHI INTOCKOCTH OTPayKeHUSI PEHTT€HOBCKHX JTydel. 3aK0oH
bperra-Bynbga. [TousaTre 06paTHON KPUCTATUTHUECKON PEIICTKH,
BeKTOpHas Gpopma ypasHeHus bperra-Bynsda. CtpykTypHbIit
¢axrop. [Ipodiema ¢a3 u MeTo N30MOPHHOTO 3aMEIICHNSI.
Ompenenenne CTPYKTYPHBIX (paKTOPOB, BEIYHCICHNE IIEKTPOHHOM
rtotHocTH. Co3iaHKe MPOCTPAHCTBEHHON MOJIENTH OEIIKOB.
AHanm3 TpeTHIHON CTPYKTYPhI MHOTJIOOWHA, TeMOTTIOONHA,
JIM301IMMa, pUOOHYKIIea3bl, KapOOKCUTIENTH Ia3bl. AHAIIN3
CTPYKTYPHI B (DYHKIUH HOJNUIENTHIOB U OEIKOB C TOMOIIBIO
MeToa (IIyopecleHTHBIX 30H10B. [IpuHnun metona. OCHOBHbIC
THIIBI (ITyOPECIEHTHBIX 30H10B. [TapaMeTpsl HOTIomeHust 1
(IryopecIieHIIMN 30H/I0B: MOJI0KEHUSI MAKCUMYMOB TIOTJIOLICHHS 1
(ryopecreHINH, TOIYMIPHHA MAKCUMyMa, HHTEHCHBHOCTD
MaKkcuMyMa (IIyopeclieHIINH, KBAHTOBBIH BBIXO, BPEMS JKH3HU
B030YXICHHOTO COCTOSHHSA, CTEIICHb MOJISIPU3AIMH, aHU30TPOITHS
¢dnyopecteniun. [Ipumenenne metoaa UPIID dnyopeciieHimm
JUISL OLICHKH PACcCTOSIHUH MEXIy ITapaMH 30HJI0B, CBSI3aHHBIX C
6noobbexTOM. MccnenoBanue CTpyKTyphbl OIKOB U HyKJICHHOBBIX
KHCIOT. M3ydeHne GelIoK-THIUIHBIX IPOCTPAHCTBEHHBIX
B3aHMOOTHOILICHUH B MeMOpaHax ¢ nomouisio UPIID
(uryopecrieHIMA. MeToIbI ONpeeTIeHIs BpalaTeIbHON 1
natepaibHoOl A dy3un Mosieky. Pe3oHaHCHBIE METOIBI
HCCIEAOBAHUS CTPYKTYPHI U (PyHKITHH ITOJIHUIICTITHAOB U OSITKOB!
SIMP, OI1P. SAnepHslit MarHuTHBIN pe3oHaHc (SIMP) Beicokoro
paspetienus noaunentuaoB OenkoB. [Tapamerpsr cekrpoB SIMP:
HMHTEHCUBHOCTb, IIOJYIIUPHUHA, XUMUUECKUH cBUT. OTHECeHHe
curHaioB B criektpe SIMP Genka k onpeneneHHBIM
AMMHOKHCIIOTHBIM OCTAaTKaM MOJUNENTUAHOM 1enu. CBs3b
napaMeTpoB crektpa SIMP ¢ ¢pusudeckuMu XapakTepuCTHKaMU
Moieky. SIMP-ciekrpockomust 6uonornueckux cucrem. 1H, 13C,
31P - SAIMP-cnextpsl 6enkoB. CriekTpbl IMP HyKIEHHOBBIX
KHCIIOT. MeTo1 3JIEKTPOHHOI0 TapaMarHuTHoro pesonanca (3I1P).
Ousnyeckne 0CHOBBI MeToa. [TapameTpsl criekTpos DIIP:
HMHTEHCUBHOCTb, Oy pHHA. CBEPXTOHKOE B3aUMOJEHCTBHE.
KoHTakTHOE B3anMOIeHCTBIE. AHM30TDOITHOE CBENDXTOHKOE
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pacmemienue. OI1P-ciekTpockonus MeTaICoIeprKalIuX OEIKOB.
Mertoz CIMHOBBIX METOK U 30HI0B. Bpemst koppernsiunu
BpammaTensHoi anddys3un, mapaMeTp yrnopsaoueHHOCTH,
napameTp ruapodGoOHOCTH. MeTo/ CIMHOBBIX JIOBYIIICK:
OCHOBHBIE IIPHHIIAIIBI U TPAKTHIECKOE NCTIOIh30BAHHE.
IIpumenenue merona DIIP B MeqrK0O-OHOTOTHYECKUX
HCCIEAOBAHUAX. MarHuTHAs pe30HaHCHAsi ToMorpadust:
¢usnueckue ocHoBHL. Mcmonb3oBanue Metoga MPT B Ouosoruu u
menutmHe. [pyrue Buasl tomorpaduu: KT, II9T, anruorpadus.
B3aumoneiicTBue 6HOMaKpOMOIIEKYII C JIUTaHIaMH B YCIIOBHUSIX
paBHOBecwHs. PaBHOBECHOE CBSI3BIBAHNE JIUTAHJIOB C
MakpoMoleKyiIamMu. THITbI CBs3bIBaHMs. B3auMoseicTie Mexay
LIEHTpaMu cBsi3bIBaHUs. KoomepaTiuBHOE CBA3BIBAaHUE KUCIOPOIA
remorioonHoM. Kpuasi okcurenanuu. AHanu3 paBHOBECHS
cBsI3bIBaHUS Kucaopoaa. Koncranra Xwuiia n sHeprus
B3auMoJeicTBus reM-reM. Dddext bopa. Bzaumoneiicteue
JBYOKHCH yTJIepoa ¢ reMornoonHoM. CBS3b MEXIY CTPYKTYPOH H
MEXaHU3MOM (YHKIHOHHPOBAHHS I'eMOTJIOOHHA.
KonpopmannoHHOE paBHOBECHE B HONUIENTHAAX U OEIIKax:
nepexo cnupaibkiayook. KonpopmarmonHas cTaOuIbHOCTD U
KOH()OpPMaIMOHHbEIE H3MCHEHHUS. TepMOarHAMIYECKOE OTINCAHIE
nepexoza. AHanu3 KOHQOPMAIIMOHHOTO PAaBHOBECHS IIPOCTHIX
JMHEHHBIX IETel ¢ IIOMOIIBI0 CTATUCTHYECKUX CyMM. MeToas! 1
MpaBHJIa HAXOXK/ICHUS CTATHCTHYECKON CyMMBL. Mozenb nepexoaa
crupane—KIyOoKk Trma "3actexka—MonHus". Onrcanmne nepexoaa
CIMpaNIb—KITy0OK ¥ CPABHEHUE C IKCIIEPUMEHTAILHBIMY JaHHBIMH.
KonpopmannoHHOE paBHOBECHE B ONUIENTHAAX U OEIIKax:
paBHOBECHOE CBOpavYMBaHue—pa3BopaunBanue. VccinenoBanus
TIporiecca cBopaunBaHus OenkoB. [Iponece neHaTypanun 6€IKoB.
KrerouHble MEXaHH3MBI KOHTPOJIS 33 YKJIAKOH TOJHIISTITHIHOM
[T BO BHOBB CHHTE3HUPYEMBIX Oenkax. YdacTue OenKoB
TEIUIOBOTO IIOKa (IIAIIEPOHOB) B perapanuy CTPYKTyphI
JICHaTypPHPOBAHHBIX OEIKOB. MeXaHN3MBI yJaleHHUS
MOBPEXICHHBIX OEJIKOB; IPOTEOCOMBI, HX CTPOCHHE U ITyTH
akTuBanuy. CTpyKTypHBIE IEPeXOIbl B HyKJICHHOBBIX KHCIIOTaX.
CrpykTypa 1 cTaOHIBHOCTD OHOLETIOYSYHBIX HYKJICHHOBBIX
KHCIIOT. PaBHOBecHe MEX Ly OTHO- U JBYXIETIOYECTHBIMH
cTpykrypamu. Temneparypa niaBjieHus ¥ CTaOWIBHOCTE. BinsiHue
pH Ha cTpyKTypy nonuHyKIeoTHI0B. [ Hapo nHaMUdecKre
HCCIIeIOBAHNUS TUIABIICHUSI IBOMHOM crimpainy. BinusiHrue noHHOM
CHJIBI HA TePMOCTAOMIBHOCTE IBOWHOM CIIMpAITH U Ha TUIaBJICHUE
nonunykieotuios. Ilnasnenue JJHK. Penatypanus
KOMIUTEMEHTApHBIX nerneil. CBs3bIBaHIE HyKICHHOBBIX KHCIIOT C
nuranaamMy. OCHOBHBIE MEXaHU3MBI CBSI3bIBAaHHMSI.
TepmoamHaMmaeckast MOJETb CAMOOPTaHU3AINH OSIIKOBOH
MoJekyJibl. HennHeliHas HepaBHOBeCHas TepMoguHaMuKa. Teopust
[TpuroxwHa: TeOpHs TUCCUIIATUBHEIX CHCTEM, TEOPHS
oudypkamumii. DeHomeHonornueckas OudpypranuoHHasi MOAEIb
camocOopku 6enka. duzndeckast Teopust CTPYKTYPHOH
opranu3auuy 6enka. biamknue, cpepHue, natbHIE
BHYTPHMOJIECKYJISIPHbIE HEBAJICHTHBIC B3aUMOJICHCTBHSL.
KonmnyecTBeHHas OLIEHKA SHEPTUH BCEX BHJOB B3aUMOJICHCTBUI
Oenka. OparMeHTapHBIH METOX TEOPETHIECKOTO
KOH(OPMAIMOHHOTO aHAN3a IEeNTHAOB U OelKoB. Pacuer
TPEXMEPHOU CTPYKTYPBI OBIIbETr0 HaHKPEaTHIECKOro
TDUIICHHOBOTO MHTHOUTODA.

6 cemecTp
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Paznen 1. buopusuka

KJETOYHBIX IPOLECCOB

OITK-1.1/11, TIK-
5.MJIL, TIK-5.
W12, TIK-5. 113,
VK-1.U]11, VK-1.
WJ12, VK-2. 111,
VK-2.1J12, VK-2.
W15, OTIK-6.
W1, OITK-6.1/12

Tema 1. Buodusmka KneTouHBIX
MPOIECCOB

TparcnopT BemecTB B OMoMeMOpaHax U OHOIJIEKTPOTreHe3
Tpancnopt HeanekTponutos. Juddysus. 3akon Ouka. YpaBHEHHE
mapoysun. Ooneruénnas nuddysus. [laccuBHBIN TpaHCTIOPT TIPH
y4acTHu nepeHocunkos. TpancnopT Bojbl. Koadduunent
OCMOTUYECKON BOJHOM MPOHUIIaeMOCTH. AKBalopuHsl. TpaHcnopt
noHoB. VloHHBIE paBHOBeCHS. DNEKTPOXUMUYECKHI TOTEHIHAI.
I'mpparanust noHoB. MloHHOE paBHOBecHe Ha TpaHHMIlE paszaena das.
[Ipodunu moTeHnnana 1 KOHUCHTPALUHA y TpaHUIIBI pa3aena ¢as.
JIBoiiHOI1 AexTpuueckuii cioil. JIoHHaHOBCKOE paBHOBECHE.
OnexTpoanddy3noHHas TEOPHs TPAHCIOPTA HOHOB Yepe3
MeMOpaHsbl. YpaBHeHne aekrpoauddysnn Heprcera-Ilnanka.
[ToubnmxeHne NOCTOSIHHOTO Tons. [TnoHHIaeMoCTb 1




Ne m
/i

Mudp
KOMIICTCHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

MPOBOJNMOCTE. BonpTaMmepHbie xapakTepucTHKH. COOTHOMICHNE
VYccunra-Teopesia. UHAynupoBaHHBIN HOHHBINH TPaHCIOPT.
[onemwxuble nepeHocunku. Kanamoobpasyromue areHTsl. KaHamsl,
00pa3oBaHHbIC TPAMUIIUAMHOM A. AnamenutrH. Biausaue
MMOBEPXHOCTHOTO U TUIIOJIFHOTO MOTEHIIHAIOB HA CKOPOCTh
HOHHOTO TpaHcnopTa. VIoHHBIH TpaHCIOPT B KaHanax. /luckpeTHoe
omnmcaHue TpaHcnopTa. biokupoBaHne u HaCHIIICHHE KaHAaa.
OYHKINN COCTOSIHUS KaHAIBHOM 1opkl. VIOHHBIH KaHa Kak
ITHaMHIYecKas CTPYKTypa. TpaHCHIOPT B OTKPBITOM KaHaJe.
Teopus cenekTHBHOCTH. MeTO IOKAIBHOM (hHKCauK
HaTpspKeHHA (THTY-K1amir). MoneKyJIsipHOe CTPOSHHE KaHAaIOB.
HancemelicTBo noTeHIMan3aBUCHUMBIX KaHANOB. JIurana-
onepupyemble kKaHanbl. Ces3piBaHue nuranna. [lepenava
nHpopmarmu o cBs3bIBaHUH. BopoTHEIN MexaHu3M. MeTon
MOJICKYJISIPHOI THHAMUKH B M3yYEHUH BOPOTHOTO MEXaHU3Ma
KaHaJIoB. brokupoBanue kaHanoB. VIHrmOupoBaHie BOPOTHOTO
MexaHn3Ma. DITyKTyalnu 3JeKTPHIECKAX CBOUCTB MeMOpaH.
TerunoBoii mym u 1po6oBslii myMm. LIlymbr oTKpeIBaHMS-
3aKpbpIBaHMA KaHalloB. HeMapkoBckasi KHHETHKA KaHAIIOB.
KanbiueBas npoBoAMMOCTh BO30YTUMBIX MeMOpaH. TpaHcropT
HMOHOB B BO30yIUMBIX MeMOpaHax. [loTeHan qecTBys.
YpaBuenue ['onpamana. 'enepanns ummnynbca. VIoHHBIE TOKH B
MeMOpaHe akcoHa. V3MepeHns MeMOpaHHOTO TOKa METOJIOM
¢ukcanmy noreHnuana. OmicaHue HOHHBIX TOKOB B MOJIEIH
XomxkrHa-Xakcau. I3MeHeHus KaJlneBOH MpoBOANMOCTH.
M3meHeHust HaTpUEeBOH MPOBOJUMOCTH. TOKH BOPOT.
Oco0eHHOCTH BOPOTHBIX TOKOB. Y IPOIIEHHBIE MATEMATHUECKIE
MoJIeH Bo30yIMMBIX MeMOpaH. CIIOHTaHHAast aKTUBHOCTb.
CkaukooOpazHas Jerosnspu3anus. TpurrepHbsie CBocTBa
MeMOpaHnsbl. KauecTBeHHBIE MoJIenu Bo30y kaeHus. Moenb
OurnXero-Harymo. Knaccupukanus HeHpOHOB 1O THITY
B030ynumocTu. PacipocTpanenue umimyiibsca. Teopust J0KalbHBIX
ToKOB. KabenbpHbIe CBONHCTBa HEPBHOTO BOJIOKHA. AKTHBHBII
Tpancnopt. Kanbuuersit Hacoc. Obmiee crpoenne. CalTh
cBsI3bIBaHUs Kanblus. Harpuif-kanuessiit Hacoc. HaTpuii-
kanueBas-ATd-a3a. DNeKTPOreHHbI TPAHCTIOPT HOHOB.
AKTHUBHBIA TPAHCIIOPT HATPHSA B SITUTEIHATBHBIX TKAHSIX.
Tpancnopt potoHoB. [IpoTonHsle kaHaib!. [IpoTon-ATd-aza.
Tpancdopmanus sueprun B 6nomemOpanax. [lepeHoc 35eKTpOHOB
U TpaHchopManus SHepruu B bnomembpanax. O6mas
XapaKTEepPHUCTHKA MPeoOpa30oBaHus SHEPTUH B OnOMeMOpaHax.
DJeKTpOH-TPaHCIIOPTHBIE enu. MeXaHu3Mbl TpaHCIOKaIUuU
MIPOTOHOB ¥ T€HEPAINU TPAHCMEMOPAHHOH Pa3HOCTH
3JEKTPOXUMHUYECKUX OTEHI[MAJIOB HOHOB BOJOPOJa B
IIBIXaTEIBHON U OTOCHHTETUIECKON IETISX IICKTPOHHOTO
TpaHcnopra. AT®-a3ublit komriekc. ATd-a3HbIH KOMIUIEKC Kak
MOJIEKYJISIpHEIA MoTOp. Pabota MoTopa AT®d-a3HOr0 KOMILIEKCA.
OO1ye IPUHIMIBI SHEPreTHYEeCKOoro conpspkeHus. dusmka
MBIIICYHOTO COKPAIICHHUS, aKTHH-MHO3WHOBBIN MOJICKYJISIPHBII
MoTop. O0mIas XapakTepuCTHKA MPpeodpa3oBaHus SJHEPTUH B
cucreMax OMOIOTHIeCKON MOABMKHOCTH. OCHOBHEIEC CBENICHHS O
CBOMICTBaX MOIEPEYHO-II0I0CATHIX MBIIIL. MeXaHuka U
SHEPTeTHKA MBIIIEYHOTO COKpanieHus. CTpyKTypHas OpraHu3amnus
MBIIIEYHOH KiIeTKU. Teopust CKOMb3AImMX HUTeH. MOCTHKOBas
THIIOTE3a TeHepaluy CHITbl. KMHETHYecKre MOIEN MBIIIEYHOTO
cokpameHus. Mozens O. Xakcnu. CTpKTypHasi opraHu3anus
COKPATHTENBHBIX M PETYIATOPHBIX OENKOB MBI Perymsmus
MBILIEYHOTO COKpAILEeHUs. 3aBUCUMOCTb Pa3BUBAEMOT0
HaTIPsDKEHHUS OT KOHICHTPAIH HOHOB Kanbiust. Cucrema
IEKTPOMEXaHHIECKOTO CONPsDKEHUS MBIIIIBL. OcOOEHHOCTH
KaJIbIIMEBON PETYIAINN COKPAIIECHHS MBI Pa3IAIHBIX THIIOB.
Marematnyeckue MoJeNIH JIEKTPOMEXaHHUECKOTO CONPSKEHUS B
MHOKapJie. MexaHOXNMHUYecKoe IpeoOpa3oBaHie YJHEPTHH B
Mblne, cxema Jlumua-Teinopa. HectanmonapHble pexxMBl
COKpaIeHHs. MexaHn4ecKre OTBETHI Ha CTYIICHYAThIC H3MEHEHUS
JUIMHBI MBIIIIEYHOT'O BOJIOKHA, KOHIIEIIIHSI IOBOPAUYUBAIOIIETOCS
Moctuka. Moxenp Xakcnun-CummoHca. TpéxMepHas CTpyKTypa
aKTHHA ¥ MHO3MHOBOH roJIOBKU. MexaHu3M paboyero Iukia
aKTHH-MHO3MHOBOTO MOTOpa. Tpanchopmanus SHEpTUH B
MepBUYHBIX Tporieccax ¢porocuHTe3a. OOIas cxema MepBHYHBIX
mporeccoB poTocHHTEe3a. MeXxaHU3MBI TpaHcHOpMaLIU! SHEPTUH
B030YXaeHus B poTocuHTeTHYecKOi MeMmOpane. TpaHchopmarms
SHEPTUHU B MUTOXOHAPHSIX. CTPOCHNE MUTOXOHIPHI.
JlpIxaTenbpHble KOMIUIEKChl MUTOXOHApHNA. CTpyKTypa
naxarenbHbix kommiekcos I, 11, III u IV. IlpeBpaienust kosH3uMa
Q B MuToXOHIpUX. CTPyKTYpa MUTOXOHAPHAIBHON 3JIEKTPOH-
TDAHCTIODTHOM 11eTH. DIIEKTDOXMUMHUIECKH I TOTEHITHAIT
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muToxoHapuil. Teopus Mutdenna. buosHepreTnyeckue GpyHKIMN
MuToxoHInui. OkucianTensHoe hochopmmnoBanue.

Pa3nen 2. buodu3nka opraHoB M TKaHel

OIIK-1.1/11, TIK-
5.1]11, TIK-5.
WJ12, TIK-5.1/13,
VK-1.U]1, VK-1.
WJ12, VK-2.U]11,
YK-2.1]12, VK-2.
W15, OIIK-6.
W1, OIIK-6.1/12

Tema 1. bBuodusuka opraHoB u TKaHel

buodusnyeckre 0CHOBBI reHe3a OMONOTEHIMAIOB OpraHoB. THIIBI
UEKTPUIECKOI aKTHBHOCTH KJIIETOK. DJIEKTPOIPOBOJHOCTD TKAHEH
1 opra"oB. O0ue XapakTepUCTUKH OHONOTEHIINATIOB M UX
HCTOYHUKOB B OpraHax M TKaHsX. [loTeHnnam TOKOBOro YHHIIONS B
HEOTpaHUYEHHOH cpenie. JJunonabHbli NOTEHIMAI TOKOBOIO
JBYXIOJIIOCHOTO HCTOYHHKA B HEOTPaHUICHHOH cpejie.
MynbTHIIONBHOE Pa3JI0KEHHE MTOTEHIINATa TOKOBBIX JUIONS U
KBazpymois. IMnenanc aeKTpuIeckux Ienel, SKBUBaICHTHBIX
OuonormyeckuM oobekTaM. bronorennuans! cepama. Cucrema
otBeneHuit anexrpokapauorpamm (OKI'). Pacpoctpanenue
BO30YX/IEeHUS B TKaHAX cepaua. [Ipupona ncTouHUKOB
BHEKJICTOYHOTO TOKa. /IMIIOJIbHBIE 3aKOHOMEPHOCTH
OMOTIOTEHIINANIOB Ceplia Ha MOBEPXHOCTH Tena. BekropHsie
NIEKTPOKapAUOTpaMMEL. KiieTouHBI MexaHU3M reHesa
3NIEKTPOKapAHOTrpaMM. bromoTeHIMans! roJT0BHOTO MO3Ta.
OnexTpudecKast akTHBHOCTh HEHPOHOB HOBOM KOPHI OOJIBIIIOTO
Mo3ra. CHCTeMBI OTBeIeHHA dIeKTposHueanorpammsl (33I).
OcHoBHble BubI DT, Cratuctrueckue xapakrepuctuku D91 .
O61ast popmysta ucrepcus OUOMOTEHIMAIOB TOJIOBHOTO MO3Ta.
Teopus 3aBucumMocTr guctepeny 331 0T MOphoIOrHIecKux
XapaKTEePUCTHK HOBOH KOpbI OouipIoro Mosra. HTerpagpHas
¢dopmyna mucnepenu I3I IS IIIOCKOTO M chepUIecKoro ydacTka
KOpBI. 3HauCHHE MEXHEHPOHHOW CUHXPOHHU3ALNH U
IUTOMOP(OJIOTNIECKHUX XapaKTEPUCTHK HOBOH KOPHI JUIS TeHEe3a
33T". OcobeHHOCTH HOPMUPOBAHHUS INEKTPHIESCKOTO OIS
runmokaMna. Teopust OPMHPOBAHUS BHEIIHETO YIEKTPHYECKOTO
roJis runmnokamMma. I'enes purmuueckux 991" B HEHPOHHBIX CETAX.
[NaccuBHBIC GOMEXaHUYECKUE MPOIECCH] B OpPraHax U TKAHAX.
OO01ue 3aKOHOMEPHOCTH JehopMaIii OPraHOB U TKaHEH.
Bsi3koynpyrue cBoiicTBa TkaHel U opraHos. MoeKysipHbIC
OCHOBBI YIIPYTUX CBOMCTB TKaHel. Teopus BA3KOYNIPYIMX CBOWCTB
MEXaHUYECKUX CHCTEM C UCIIOIb30BaHNEM aHAJIOTOBBIX
NEKTPUIECKHX IieTled. MeXaHHUeCKOe COCTOSTHUE CTEHOK IOJIBIX
OPTaHOB U JPYTHX CTPYKTYpP. DIEMEHTHI TEOPUH YIIPYTOCTH
TOHKHX 000J109eK. MeXaHHYeCKHe CBOMCTBA KOCTEH, MBIIIIIL U
CTEHKH KPOBEHOCHBIX COCY/I0B. brmoMexannueckne sBieHns B
JIErkux. MexaHuueckas: yCTOWYMBOCTh alibBEOJI. MexaHndyeckue
cBOMcTBa KpoBU. MeXxaHUYeCKUEe CBOMCTBA CHHOBHAIBHOM
XKUAKOCTH. | eMouHaMuueckue mpoueccsl. JBIkeHne KpoB1 B
KpoBeHOCHOM cocyie. CkopocTh kpoBoTOoKa. [ledopmanus
KPOBEHOCHOTO cocya I'eMoinHaMUYIeCKE XapaKTePHUCTHKU
KPOBEHOCHBIX COCYIOB C KPOBBIO. PactipocTpaHeHue yIbCOBOM
BOJIHBI IO cocyaaM. I eMoguHaMuueckye MpoLeccs B CHCTEME
MHKpococyoB. CyMMapHbIe TeMOJMHAMIUYeCKIe CBOMCTBa
apTepHaIbHOTO OT/esa OONBIIOT0 Kpyra KpoBOOOpaIIeH s,
Kapauorennoe nBmxkenne tena. KapauoreHHoe n3MeHeHHe
CONPOTHUBIIEHHS TeNa JUIsl IepeMeHHOoro Toka. Mimmenancorpadust
B MICCJICIOBAHNH CHCTOJINYECKOr0 00bEMa kpoBH. CokpamieHue
CKENETHBIX MBI, DeMeHONIOorHYecKie 3aKOHOMEPHOCTH
COKpAIIIeHHs] MBI TerIonpoayKus Npyu YKOPOUYSHNH MBIIIIIBL.
CoOTHOIIEHNE MEXYy CKOPOCTBIO H30TOHHUECKOTO COKPAIIEHHS 1
Harpy3koi. MexaHndeckasi paboTa MBIIIIBI ITPU Pa3THIHBIX
ycaoBusx. CTpyKTypa COKpPaTUTENBHOTO alapara MBIIIEUHbIX
BOJIOKOH. MOJIEKyJISIPHBIA MEXaHH3M MBIIIEYHOTO COKPAICHNS.
Kunerndeckas Teopysi MBIIIEYHOTO COKpaieHus. TpaHcmopT
BEIIIECTB Yepe3 SIUTENINH OpraHoB U TKaHel. Poib mepeHocunKkoB
B TPAHCIIOPTE CaXapoB M aMUHOKHCIIOT B KullieuHnke. Kiunetnka
TPAHCIOPTA BEUIECTBA C IOMOIIBIO IIEPEHOCUHKA Yepe3
anuKagbHyI0 MeMOpaHy SMUTeTHOIUTOB. KoHIleHTpannoHHas
3aBUCHMOCTH TPAHCIOPTA CaXapoB M aMHHOKHUCIIOT B KHIIICTHHKE.
ComnpsikeHne TPaHCIIOPTa caXxapoB M AMUHOKHCIIOT C TPAHCTIOPTOM
HOHOB HATpHsl. DJIEKTPOreHe3 IPH aKTHBHOM TPAHCIIOPTE HOHOB
HaTpus. MexaHn3M OCMOTHYECKOTO KOHIIEHTPHPOBAHHUS MOYH.
TpancanurenuaneHblil TpancnopT Boabl. doropenenmusa. OnTHka
ria3a. CTpykTypa GOTOpELenTOPHOI KIETKH. 3pUTeIbHbIE
MUrMEHTHL. TpaHCAyKnus CUrHana B (POTOPEIEITOPHON KIICTKE.
Xemopenenuus. O6onsuue. CTpoeHne 000HATEIBHOTO
aHaNM3aTopa MO3BOHOYHBIX. OOOHSTENIFHEIE PEENTOPHBIE
MOJIEKYJbI. TpaHCOyKIUs cUTHaNIa B OOOHATEIBHOM peLenTOpHOM
kieTke. OCHOBHEIE XapaKTEePHCTHKH BKYCOBOTO aHAIN3ATOPA.

Pa3gen 3. buodu3nka naTo10ru4ecKux NpoeccoB

1

OIIK-1.M1. TTK-

Tema 1. Buodusrka maronoruyeckux

|POJ'[I> MOBDEXIEHHUS] MEMODAH B Da3BUTHHU KIIETOYHON NATOJIOTHH.
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S5.AM1, TIK-5. IIPOLIECCOB ITocneacTBus 1is KJIETKH MOBPEXACHUS J1a3MaTHIYECKON
naz, rk-s.Mas, MeMOpaHbl, MEMOPaH MUTOXOHAPHH, TH30COM, SACPHOI
VK-1.1M/11, YK-1. MeMOpaHbl. OCHOBHBIC (PH3UKO-XHUMUYECKUE IPUINHBI HAPYIICHHS
na2, yK-2.1M11, 0apbepHBIX CBOMCTB MEMOpaH: TIEPEKUCHOE OKUCIICHUE JTUITUIIOB
YK-2.1]/12, YK-2. (ITOJI), bepmeHTaTHBHOE pACIICIICHHE JTUITUIOB H OCIKOB,
NJs, OIIK-6. H3MEHeHHe 3aps/ia U KoHopmarmu 6eIKoB, ancopOLust OENKOB,

W1, OIIK-6.1/12

OCMOTHYECKOE pacTshkeHne MeMOpaH. CBOOOIHBIE paIiKalbl B
Ouosnornueckux cucremax. OnpesenaeHue MOHATHsI CBOOOIHOTO
panukana. HomeHkatypa paankanoB. OCHOBHAS KiTacCHDUKAIHS
CBOOOIHBIX PaTUKAIIOB: ICPBUYHBIC, BTOPUYHBIC U TPETHUHBIC
pazuKanel. DIEKTPOHHOE CTPOSHHE H XUMUUECKIE CBOHCTBA
MIPOJYKTOB BOCCTAHOBJICHHUS U BO30YXIEHHBIX (Gopm
MOJIEKYJISIPHOTO KHCIIOpoaa. AKTHBHBIE ()OPMBI KACIOPOIa
(ADK). Metons! m3yuennst ADK: ciekrpodoromerpruueckue,
PaaAnOCHEKTPOCKOTNIECKIE METOIBI, METOL
XEMIJIFOMUHECIICHIINH, METO]| «IIepeXBaTInKoBy». CBOOOIHO-
pazukansHOe iepekncHoe okucienue munuaos ([10JT). Kunetnka
ITOJI. O6mas cxema peakuuit. CKOPOCTb OTACIBHBIX CTAINI
nporecca. Peakinu HHUIUUPOBAHUS, IPOJOKCHHUS,
pa3BeTBiieHUs U 00pBIBa Lerneil. TpurrepHas pojb HOHOB
IIBYXBaJICHTHOTO Jkene3a. OcHOBHbIE Au((epeHInaIbHbIE
YpaBHEHUSI, ONKCHIBAOLINE KHHETHKY PEaKIUil EPEeKUCHOTO
okucienusi. OCHOBHBIE CIIOCOOHI ee ynpomuleHus. MaremaTtuaeckoe
moaenupoBanue nporeccoB [1OJI. YeiaoBrue BOSHUKHOBEHUS U
AKTHBALUH MIEPEKUCHOTO OKHUCIICHHS B KieTke. DH3HuKO-
XUMHYECKUE MEXaHU3MBI ISHCTBUS IEPEKUCHOTO OKUCICHHS
JUMHAIOB HA CTPYKTYPY U QYHKIUH MeMOpaH: pa3pylnicHne
(YHKIIHOHATBHBIX TPYII OCIKOB, MOIU(PHUKAINSA (PU3UICCKUX
CBOWCTB JIUMUIAHOTO OUCIIOS, YBEIWICHUE TPOHUIIAEMOCTH IS
HOHOB, CHI)KEHHE AJISKTPUIECKOI MPOYHOCTH MeMOpaH. MeTo b
H3yYeHHS TIEPEKICHOTO OKUCIICHHS JINTIHIOB: aHAJIH3
MOTPeOICHNs KMCIIOPO/ia U HAKOIUICHUSI Pa3InYHbIX IPOTYKTOB
MEPEKUCHOTO OKHCIICHUS, U3MEPEHNE XEMITFOMUHECIICHIIUH U
¢yopecueniuu. HecraronapHasi KHHETHKA
XEMUTIOMUHECIICHIIUH, COIIPOBOXKIAIONIAS TIEPEKICHOE OKUCIICHHE
JIUITUIOB, HHIYIIUPOBAHHOE HOHAMH JIByXBAJICHTHOT'O JKele3a.
Cranuy pa3BUTHS XeMITIOMUHECIICHIIUH. BpIcTpas u MeyieHHas
BCIIBIIIKY XEMUJTIOMAHECIICHIINH, CTAllHOHAPHOE CBEUCHHUE.
JlaTeHTHBIH IEpHO.T Pa3BUTHS XEMILTFOMHHECIICHIIHH.
[IpumeHeHe akTUBATOPOB XEeMIITIOMUHecHeHITnU. VoHbI xene3a B
perynsnun cBoOOIHO-paIUKANBHBIX IPOIeccoB. VIOHH kere3a B
Ouornornyeckux cucreMax. Merabonn3m xene3a B OpraHu3Me.
CriocoOBl OTnpeieIeHUs] HOHOB XKeJie3a B ONOJIOTMIEeCKUX
cucteMax. LIUTOTOKCHYHOCTH HOHOB JXelie3a U (JaKTOphI Ha Heé
BIIHSTFOIIHE. MeXaHU3MbI IUTOTOKCHYECKOTO JEHCTBHS HOHOB
xkese3a. BinsiHue koMmiekcooOpa3oBaHusl HA XUMHYECKYIO
PEaKTUBHOCTH HOHOB XkeJe3a. KOMIUIEKCH HOHOB JKele3a ¢
KHCIJIOPOJIOM, MX Y4acTHE B CBOOOTHO-PaANKAIBHBIX PEAKIUIX
MexaHH3MBI KOHTPOJISI IUTOTOKCHYHOCTH MOHOB Keje3a B
opranu3Mme. Pefokc MK ¥ yTH BOCCTAHOBJICHHSI HOHOB JKelie3a B
Omonormyeckux cucreMax. MexaHn3Mbl BBICBOOOXKICHHSI HOHOB
JKeJle3a U3 HKeNe30-CoepKaInuX OSTKOB. AHTHOKCHIAHTHAS
cucrema 1epyJormasMua-Tpancheppus. Pors dpocdonmmnas B
MOBPEXICHUH KIIETOK. PacnpocTpaHeHHe CBA3aHHBIX ¢ MEMOpaHOii
¢dochonumaz. Pochonumazpl, BXOIIIMNE B COCTaB IK30TOKCHHOB.
Ponp axTuBanuu Gpocdoinunas B HOBPEKACHUHN KICTOK IIPH
TKaHeBOi rumokcuu. TpaHcdopmanus GU3HIEcKOi CTPYKTYPHI
MIPOHULIAEMOCTH MeMOpaH B pe3yJibTaTe AeiicTBrs pochonnnas.
Poins nonos Ca2+. ®ocdonunazsl MUTOXOHIpUH. Pons akTHBanuu
(docdonunas B HOBPEKASHUN MUTOXOHPHIA IPH TKaHEBOW
rurnokcud. bruodusnyeckne MeXxaHNU3MBI BIMSTHAS
(hapMaKoIOrHIECKUX MPEMapaToB Ha aKTHBHOCTh Gocdoumnas.
Knerounsle MeXxaHI3MBI BOCCTAaHOBJICHHS CTPYKTYPHI B (DYHKIIUI
MeMOpaH nocie neiictBus hocdonunas. Hexpos u anmonTos.
Hexkpo3 u anonTo3: coBpeMeHHBIE MTPEICTABICHHUS 0 MEXaHH3MaX.
Omnpenenenue anonro3a. OCHOBHbIE NPEICTABIECHUS O
MeXaHn3Max anonTo3a. CoBpeMEeHHBIE THIIOTE3bI O MEXaHM3MaxX
arronto3a. Ponpb nUTOXpoMa ¢ B allONTOTHYECKUX PEAKIIUX.
CriocoOBI perysIuy amonTOTHIECKIX PEaKnii. AHTHOKCHIAHTHI.
Ionstue 06 antHokcuaanTax. Kiaccugukarys aHTHOKCHIAHTOB.
MexaHHU3MBI Ie3aKTHBAIINN HHUIIHATOPOB IIEPEKUCHOTO
OKHCJICHHUS JIMITHJIOB: POJIb CYNIEPOKCHIICMYTa3bl, KaTaasbl,
KapOTHHOHJIOB, TITyTaTHOHIIEPOKCHIA3bl. AHTHOKCHIAHTHEIE
(epMeHTHI, MOJIEKYJISIPHBIE MEXaHU3MBI UX paboTHI.
IlepexBaTunku panukanoB. XenaTopsl MeTauioB. OCHOBHEBIE
CII0co0BI H3MEPEHHs aHTHOKCUIAaHTHOM akTHBHOCTH. HapymieHus
OCMOTHYECKOTO haBHOBECHS. [IDWUWHEI 1 CIIENICTBUS HADVIIIEHUS
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OCMOTHYECKOTO PaBHOBECHS MEKAY KIIETKOH U CPEIOi, MKy
KJICTKOM U KJICTOYHBIMH OpTaHeJUIaMH, BBIKITIOYEHHE KIIETOYHBIX
"HacocoB", CIBUTH B HOHHOH MMPOHUIIAEMOCTH MEMOpaH.
Moandukanys MOJIeKyISIPHOH OpraHH3aliyi MeMOpaH Py UX
OCMOTHYECKOM PACTHKCHUHN. MeXaHU3MBbl BOCCTaHOBJICHUS
OCMOTHYECKUX HapylIeHUl B kieTke. JlericTBue
(hapMaKoIOTUIECKUX MPEIapaToB (INYPETUKH, CEPACTHBIC
TJIMKO3UJIbI, AaHTUOMOTHKH) HA OCMOTHYECKOE PaBHOBECHE.
SIBIIeHHE >NEKTPIYECKOTO MPpodost MeMOpaH. MeToabl H3y4IeHUs
EKTPUIECKOT0 MP0oOO0st. DINEKTPUIECKH MPOoOOI HCKYCCTBEHHBIX
(BJIM, MMTIOCOMBI) M IPUPOTHBIX MEMOpaH (3PUTPOIHTHL,
MHUTOXOHJPUH) HOHHBIM T ((HY3MOHHBIM TOTSHIIUATIOM.
CHIKEHHE 3JICKTPHYECKOI TPOYHOCTH MeMOpaH (IIOTeHIHaIa
1po06os1) TP MEPEKUCHOM OKHCIICHHUH JIUIHUIOB, ACHCTBUN
¢dochomnmmaz, 0CMOTHIECKOM PACTSDKCHUH MEMOpPaH, aacopOonuu
OenkoB. ['uoresa o pony 3IeKTpHYecKoro mpobosi MeMOpaH B
HapyIeHnu OapbepHOi PyHKIIMH MeMOpaH B TaTOJIOTHH.
Hapymenns MmonexyssipHoii opranuzaiuu MemOpas. Hapymenue
(YHKIHOHUPOBaHUS MeMOpaH MPpH U3MEHEHIH MHKPOBS3KOCTH U
MIOBEPXHOCTHOTO 3apsaa MeMOpaH. V3MeHeHne MoeKyJIspHOU
OpraHu3aliy MeMOpaH MpH JEHCTBHA MEMOPAaHOTOKCHHOB,
B3aMMOJICHCTBIH BHPYCOB U aHTUTEI C [IUTOIIA3MAaTHYECKUMH
MeMOpaHaMH, aHTUTEHOB ¢ IMMYHOKOMIICTEHTHBIMH KIICTKAMH.
MexaHHu3M JIeHCTBHS XOJIECTEpHHA U €r0 POJIb B PA3BUTHH
aTepockiepos3a. Hapymenus 0nosHepreTHIeCKIX QyHKIHN
MUTOXOHIpUH.. CTpOCHHUE MUTOXOHAPHA. JpIXaTenbHbIe
KOMILIEKCH MUTOXOHpHUI. CTPYKTypa axaTeIbHBIX KOMIUIEKCOB
I, I, III u I'V. IlpeBpaiuenus ko3H3uMa Q B MUTOXOHIPUSIX.
CTpyKTypa METOXOHIPHAIEHON 3JICKTPOH-TPAHCIIOPTHOH LETIH.
Crpoenue ATP-cuHTa3HOrO KOMIUIEKca (Komiuiekca V).
DNEeKTpOXUMHUYECKHUN TIOTEHIIAT MUTOXOHApHit. Teopust
Muruenna. buosHepretnueckre GpyHKIIMH MUTOXOHIPHUIA.
OxucnurensHoe GochopmwirpoBanre. MUTOXOHApHATIbHAS
MeMOpaHa U 3JIeKTPOH-TPAHCIIOPTHAs 11eTb. OKHUCITUTEBHO-
BOCCTaHOBHUTEIIbHBIC MIOTEHIIHAIBI IEPEHOCUYUKOB. TpaHCTOpT
Kanpys U pocdaTa B MUTOXOHIPUH. DHEPrU3aLUsSI MUTOXOHIPHU
pu TiepeHoce 31eKTpoHOB. [lepeHoc Ca2+ u pocdara B MaTpUKC
MuToxoHapuil. IIporoH-nBrKymas cuna. VizmepeHue ckopocTu
IBIXaHUSI MUTOXOHIPHiA. J[pIXaHHe MUTOXOHIPHIT B Pa3HBIX
(YHKIMOHAJIBHBIX COCTOSTHMSIX. [IoBpexkIeHre MUTOXOHIPUIT IPH
rurokcud. OCHOBHBIEC THITHI TATOJIOTHYECKHUX MPOIECCOB,
CBSI3aHHBIE C [IEPEKUCHBIM OKHUCJICHHEM JUNUI0B. Posb
cBOOOTHOPAIUKAIBHBIX MTPOIIECCOB B KAHIIEPOTCHE3E.
CB00OIHOpAINKAIBHBIE MIPOLIECCH! M TKaHEBasi THIIOKCHSI.
[Ipobaema mepekncHOTO OKUCICHUS MIPH KOHCEPBUPOBAHUH
opraHoB U TkaHe. [lepekucHoe okuciaeHue u crapesue. Pomnp
cBOOOTHO-paTUKAFHBIX TIPOLIECCOB B PA3BUTHH aTEPOCKIEPO3a.
BnusiHue okucieHus JUNONpOTeU 0B Ha IEPEHOC X0JIeCTepUHa
MEXIY JIMIONPOTCHHAMHE U KJIETKaMu. BIHsTHIE OKICICHHBIX
JIMTIONPOTEHHOB Ha pa3Hble CTaJUU aTepockiiepo3a. Poib
cBOOOTHO-PATUKAIFHOTO OKUCIICHHUS B TATOTE€HE3€ KaTapPaKTEL.
CTpyKTypa XpyCTalnuKa U MEXaHU3MbI HOCPIKaHUs ero
Mpo3padHOCTH. OU3UKO-XIMMUIECKUE MEXaHU3MbI BOSHUKHOBEHUS
MIOMYTHEHUA XpycTanuka. KoHIenus oKUCIuTeaIbHOro cTpecca B
karapaktoreHese. [locTTpaHCIAIOHABIE MOAH(UKAIIN OEIKOB
XpYCTaJIMKa ¥ UX B3aUMOCBS3b CO CBOOOTHO-PAINKAIBHBIM
okucnenneM. daronuTos u BocmaieHue. JpxaTenbHbIH
(pecniupatopHbiii) «B3pbIBy. AkTuBanus HAJI®OH-okcnaass u
Muenonepokcuaaspl. O0pa3oBaHHEe CYIEPOKCUIA H THIIOXIIOPHTA.
OO6pa3oBaHue «IIOPOYHOTO Kpyra» MPU FHIIOKCHH. XPOHHYECKOES
BOCIIAJICHIE U ayTOMMYHHBIE Iporiecchl. EcTecTBeHHBIE
MEXaHU3MbI TOPMOXKEHHS BOCHIAJIUTEIILHON peakiui. AKTHBALUS
MIEPEKUCHOTO OKHUCIICHUS JIMITUIOB IIPHU THIIOKCHH U
peoxcurenanuu. ®@enomen akruBanuu [10J] npu runokcuu u
penepdy3un u e€ TpUINHBL. AKTHBALUSI KCAHTHHOKCUIA3HOU
peakiu. AKTHBaNus NPOIYLUPOBaHHs CYyTIEpOKUIa
MHUTOXOHIpUSAMH. AKTHBaIuA Gocdonnmas u HabyxaHne
MHUTOXOHJPHI NPH TUIIOKCcHH. HakoruieHne B TKaHSIX HOHOB
xKene3a. Poib HEHTPOIIOB B aKTUBAIIMH CBOOOIHO-PAIUKATBHBIX
MDOIIECCOB. AHTHOKCHIAHTHBIC CHCTEMBI DKM THITOKCHH.

3.2.

Ilepeuens pa3genos,

o0yyaroumumMmcs

TEM JJUCHUIVIMHBL A CaMOCTOATEJIBHOI0O HU3YYCHHSA



Ne Mudp HaumeHoBaHue TeMbl Coaepixanue TeMbl

/m KOMIIeTeHIIUH

Pasnen 1. DxcnepuMeHTAIbHbIe METOABI HCCIE0BAHNS OHOJIOTHYECKHX MOJEKYJI

1 |VYK-1.1/1, OIIK- |Tema 1. Macc-ciekTpomeTpust Macca u 3apsa/. oHBI B 271€KTpUYECKOM U MarHUTHBIX MOJIAX.
1L.1Al, IIK-5.1U 1 Mertoas! nonnsauuu. Macc-criekrpomeTpsl. Paszpemenue u
, IK-5.1/12 , TIK- TOYHOCTb onpeeneHus Macchl. CTpyKTYpHO-()YHKIIHOHATBHEIC
S.UA3, YK-1.1/2 uccnenoanus. OnpeneneHne CTpyKTYpbl U GYHKIIHH OCIKOB.

, YK-2.U1 , VK- Omnpenenenre Maccsl OekoB. M3yueHue nporeccoB

2102, YK-2.U5 cBopaunBaHus. CeKBeHUpoBaHUE OEIKOB. Brruncienue

, OIIK-6.1/11 , AMHIHOKHCJIOTHOM TIOCIICIOBATENbHOCTH Oenka. neHTndukanus

OIIK-6.1 /12 0enKoB B IByMEpHOM 3JekTpoopese. Poip Macc-criekTpomMeTpun
B (D)yHKIMOHAIBHOH IpoTeomuke. MccnenoBanne HyKIEHHOBBIX
KHCIIOT C TIOMOIIBIO MacC-CHEKTPOMETPHHU. AHAIN3 CMECH
onuronyxiieoruios. Cexsenuponanue JJHK. Macc-
CIEKTPOMETPHS YTIIEBOAOB. M3yueHne CyOKIeTOUHBIX KOMILIEKCOB
U oprases1. Macc-criekTpoMeTpuyeckasi BU3yaau3anus
M300paKeHMI KIIETOK M TKaHEMH.

2 |ONK-1.1MA1, K- |Tema 2. PeHTreHoBCKas 1 HeWTpoHHas | MakpOMOIEKYJIbI KaK PacCEHBAIOIINE H3TyYCHUE YaCTHIIBL.
S.UAL, TIK-5.U]12 | mudpaxums Paccesinue peHTreHOBCKUX JTyueil 1 HeHTpoHOB. PaccesHue
, IK-5.1/13 , YK- OZIMHOYHBIM aTOMOM. BeKTop paccesHust 1 IPOCTPaHCTBEHHOE
L.UAL, YK-1.U12 pasperienue. PaccesiHue ancamOiieM aToMOB. MeToanka
, YK-2.1U1, VK- PEHTTEHOBCKOM U HEUTPOHHOH nudpaknuy. ManoyrioBoe
2.1]12 , YVK-2.11]15 paccesiHre. MakpoMoeKyJIsIpHasi peHTTeHOBCKast
, OIIK-6.1 1, kpucramiorpadus u Herirpororpadus. Poct kpucramnos. Oomue
OIIK-6.1/12 TIPUHLHUIIBI IEPEX0]Ia MAaKPOMOJIEKYJIbl U3 PacTBOPA B

KpHCTAIIHIeCcKyIo GopMy. Metoas! kpuctammmusanuu. Kpemnenue
kpuctaiia. ['onnomerp. Meuenue Tsoxénbimu atoMmamu. OOpaTHast
KpHCTAIIHIecKas pemeTka, cepa DBanbaa U CTpyKTypHBIE
¢axropsl. 3akoH bparra. CHMMeTpHs IPOCTPAHCTBEHHOM TPYIIIBL.
Pemérku Bpapa. DnekTpoHHas IIOTHOCTE. [lepexon OT JaHHBIX MO
HWHTEHCUBHOCTH K aMIUIMTYAaM CTPYKTYPHOTO (haKkTopa.
Ompeznenenne MOJENH, COOTBETCTBYIOMIEH IKCIICPIMEHTATBHBIM
JaHHBIM. [lepexon oT 3KcrepUMEHTAIbHbIX JaHHBIX K
pacmpeeneHuro MeKTPOHHO utoTHOCTH. HavansHas omeHka
¢a3bl. MonekynsipHoe 3ameienne. OJJHOKpaTHOE ¥ MHOTOKPAaTHO®
n3oMopdHoe 3amerenre. JlJoBoaka U yrouneHne as.
OxoHYaTeNnpHas OLleHKa CTPYKTyphl. Kunetudeckas
kpuctamiorpadus. HelitpoHHas kpucTamiorpadus.

3 |YK-1.1A1, OIIK- |Tema 3. DnexTpoHHas AU(ppaKIUsL BounHOBEIE CBOICTBa 31IEKTPOHOB. B3anMoneiicTBUE 2JIEKTPOHOB €
1.1Aal1, IK-5.1U A1 BEILECTBOM. DJEKTpOHHAs MUKpockomnus. [IpuHnnnuansHas cxema
, IK-5.1]12 , I1K- JIEKTPOHHOTO MUKPOCKOMA. [IpHHINIIEI noTydeH s H300pakeHHi
S.UA3, YK-1.1J2 B 3JIEKTPOHHOI MUKPOCKONMHU. THIIBI 37I€KTPOHHBIX MUKPOCKOIIOB.
, YK-2.1 1, VK- IIpocBeunBaronye 1 CKAHUPYIOIIUE MUKPOCKOIIBL.

2112, YK-2. 15 [IpuroTtoBnenue o6pa3LOB A 3NEKTPOHHON MUKPOCKOIIHH.

, OIIK-6.1 11, Kontpactuposanue o6pa3nos. Kpromukpockomnus. beictpoe

OIIK-6.1/12 3aMopakuBaHue 00pa3uoB. TpéxmepHas peKOHCTPYKIMA B
JIEKTPOHHON MUKPOCKOIIHH.

4 [YK-1.UA1, [IK-5. [Tema 4. Mukpockonust Kiaccuueckasi cBeTOBasi MUKPOCKOMHSI B paMKaX T'eoOMeTpUIecKoil
naz2 , 1K-s.1ua3s, ontuky. CTaHIApTHBIA CBETOBON MUKPOCKOII. [Iu-(ppakunoHHOE
OIIK-1.MA1 , TIK- orpaHHYeHHe pasperiaroniell ciocooHoctu. [Ipobiema koHTpacTa.
S.UAL, YK-1.1]J2 Muxkpockonus TeMHOBOTO 1oJst. ©a30BO-KOHTpacTHas
, YK-2.1U 1, VK- mukpockonus. [Tonspr3annonnusiii Mukpockor. CyOBoTHOBOE
2102, YK-2. 1115 paspelieHne B paMKax reomerpuyeckoii ontuku. KondoxanpHas
, OIIK-6.1/11 , MUKpockomus. TpéxmepHoe n300pakeHUE U pa3pelieHIe.
OIIK-6.1 /12 BesnunzoBas Mukpockonus. CkaHUPYIOIIas MUKPOCKOIIUS

OmmKHETO 101 MUKpOCKOIIHS CHIT0BOTO ToJisl. OCHOBHEIE
MIPUHIAITEI aTOMHO-CHIIOBOI MuUKpockonuu (ACM).
Busyanmzanus 6nonoruueckux crpykryp Mmerogom ACM.
Wzyuenne moaABMKHOCTH OHOJIOTHUECKHIX cucTeM MeToroM ACM.
®ayopecuentHas Mukpockomus. Kiaccudeckas ¢iryopecueHTHas
Mukpockonus. CTaHAapTHBIH (IyopecleHTHbIH MUKPOCKOII.
JByx- u Tp€xpoToHHOE BO30OY)aeHNe. MUKpocKomus B
3aTyXaloLUX MOJMAX (C MOIHBIM BHYTPEHHUM OTPAKEHUEM).
®yopecueHTHas MUKPOCKOITHS BHE TU(PPaKIIMOHHOTO Oapbepa.
4Pi—xoH}oKanbHast MUKPOCKOIHA. J[ByXHMITyIbCHAs
CTHMYNUpPOBaHHAs! MHKpocKonusl. DayopeceHTHas MUKPOCKOITHS
B CTOSIYMX BOJIHAX. DIIyOpeCclieHTHO-PE30HAHCHBIHM IEPEHOC
suepruu. [Ipupoxansie ¢uryopecrupyronye 6enku. M3yuenue
JKM3HU KIETKH B PEaTbHOM BPEMEHH.

5 |YK-1.MA1, OIIK- |Tema 5. JlerekTipoBaHie OOMHOYHBIX |DiIyopecueHTHAS CIIEKTPOCKONHUS OAUHOYHBIX MOJICKYJI.

LUl , TIK-5.1]11
, TIK-5.11J12 , TIK-
5113, VK-1.12
, VK2 W11 , VK-

MOJICKY T

JleTekTHpOBaHKE OJJMHOYHBIX MOJICKYI B TBEPIOH Pase.
JleTexTHpOBaHE OJHHOYHBIX MOJIEKYJ B KOHACHCHPOBAHHON
(asze. OnTHUECKOE NCTCKTUPOBAHNE OJMHOYHBIX MOJICKYJI Ha
moBepxXHOCTH. CKaHUPYIOIIAs ONTUYECKAsT MUKPOCKOITHUS
ommkHero nons. KongokanbHas MUKPOCKOIIHS JabHETO MOJIs.
[ITunokonmonsHas SUUILTIOMUHATNINS. DIIVODECTIEHTTHS B




Ne Mudp HaumeHoBaHHe TeMbl Copep:xanue TeMbl

/n KOMIIeTeHIHH
2.1]12 , YVK-2. 115 3aryxaromeM noie. KomOuHanus onTuaeckoi 1 aTOMHO-CHIIOBO
, OIIK-6.1 1, MuKpockonuu. CKaHHpPYIOIIasi paMaH-CHEKTPOCKOMHS OIIMKHETO
OIIK-6.1112 TTOJISI.

6 |OIIK-6.111, Tema 6. AGcopOurOHHAS CrnexTpooTOMeTpHI U crIeKTpOMeTpBl. OZHOBOIHOBAS U
OIIK-6.M/12 , YK- [cnexTpockonus B yapTpagroaeToBol  |ABYBOJIHOBas cxeMa m3MepeHus. OObraHbIe U qud depeHIanbHbIe
1.1MA1 , OIIK-1. Y BUIUMOH 00JIaCTAX CIIEKTpa cnekTphl. CIIEKTpPHI MOTJIONICHUS OSTKOB U HYKIEHHOBBIX KHCIIOT.
nal, lK-s.uat ,

K-5.1J12 , TTK-5.
W3, YK-1.UJI12 ,
VK-2. W11, VK-2.

na2 ., yK-2.J5

7 |OIIK-6.1MA1, Tema 7. AGcopburOHHAS JlucnepcHoHHBIE CIIEKTpOMeTpbI OnrkHero nHdpakpacuoro (MK)
OIIK-6.M/12 , YK- |cmexTpockonus B HH(paKpacHOH Juana3zoHa. CIeKTpOMETPBI CPEIHETO U JalIbHEro AUana3oHa ¢
1.UA1, OIIK-1.  |oGmacTtu dypre npeobpazoBanneM. Konebanust MOJIeKyl. AKTHBHBIE U
nal, rnK-s.uat , HEaKTHBHBIC MOJIbI. AMUIHBIC TIOJIOCH TTOJHIIEITHIOB U OCJIKOB.
IK-5.1/12 , I1K-5. Omnpenenenne BTOPUYHON CTPYKTYphI Oenka. McnonzoBanue K-
na3, yK-1.ua2, CIEKTPOCKOINH JUTsl onpeneneHus koHopmarmu JTHK.
VK-2.U/1 , YK-2. Wndpaxpachas muddepeHnnanbHas CIeKTPOCKOH.
naz, vyK-2.uas WndpakpacHas CHEKTPOCKOINS, pa3penIéHHast BO BPEMEHH.

JBymepHas UK-cnextpockonus. OnpeneneHue TpeTUIHOH
CTPYKTYPBI IENTUIOB.

8 |YK-1.1UA1, OIIK- [Tema 8. CekTpockonus Knaccnueckas (pamanoBckas) cnekrpockomus KP. PamanoBckue
1.UA1 , IIK-5.U /11 [komOunarmonsoro paccesaus (KP) cnekTpoMeTpsl. OnpeaeneHue BTOPUYHOHN CTPYKTYPBI MOJEKYIT U3
, IK-5.1)12 , I1K- cnekrpos KP. Kondopmarmonnas nuramuka GeIKoB B pacTBOpe.
S.UA3, YK-1.1J2 Hcnons3oBanue s onpenenenus konpopmarmu JHK.
, YK-2.1U 1, VK- Pe3oHaHCHAs CHIEKTPOCKONHS KOMOMHAIIMOHHOTO PaCCESTHUS.
2112, YK-2.1U/5 Cnexrpockonus KP Ha moBepxHocTH (ruranrckoe KP).
, OIIK-6.11 , PamaHOBCKast ontideckast akTHBHOCTE. J{nddepeHnnanbpaas
OIIK-6.1/12 crnexkrpockonus KP.

9 |YK-1.U/1, OIIK- |Tema 9. MeToas! u3aMepeHus Kpyrosoii nuxpousm (K1), 31IunTHaHOCT, AUCTIEPCUS
1.1U11 , IIK-5.1M]1 |onTryeckoil akTHUBHOCTH onrtuueckoro Bpamenus (JIOB). Cnekrpomerpsr K/I.
, IK-5.1/12 , T1K- HcnonwszoBanune K| nns onpenenenuss BTOpUUHON CTPYKTYpPbI
5.U13, YK-1.1]/12 OEIIKOB.
, YK-2.1U1, VK-
2112, YK-2.U5
, OIIK-6.1 11 ,
OIIK-6.1J12

10 [OIIK-6.112, Tema 10. JIromuHecieHTHas dryopecuenTHas criekTpockomnust. CrieKTpbl BO30YKICHUS.

OIK-1.M/11 , TIK-
S.U1, TIK-5. 112
,TIK-5.113 , VK-
LAAL, VK-1.U2
, OTK-6.1]11 ,
VK-2.U]11, VK-2.
U2, YK-2. 115

CIICKTPOCKOIIUA

CriexTps! ¢uryopecueHIny 1 hochopeceHIuN. Anmaparypa s
(yopecrieHTHO# cniekTpockonuu. KauecTBeHHbIH 1
KOJIMYECTBEHHBIN (pyopoMerpuieckuii aHamm3. M3mepenue
BpeMEH 3aTyxaHus QuyopecueHuy. VIMIyIbCHbIe H3MEpeHUs
BpeMEH 3aryxanus. Da30Bble ¥ MOIY ISIIIUOHHBIC H3MEPEHHS
BpeMEH 3aTyXaHus (QIyopecleHIN. AHAIN3 KPUBBIX 3aTyXaHHs
¢yopecuentmu. omspusamus dayopecienunu. OnpenencHne
MOJISAPU3AIMH U aHU30TponuH. CIeKTPHI MOTIpU3ALIT
¢dryopodopos. Jemomsipuzariust payopecueniun. 3meperue
AHU30TPOITHH (ITyOpeCICHIINK. BinsHue BpalaTeabHOM

i by3un Ha aHU30TPOIHIO (IyOPECIeHINH. Y paBHEHHE
[eppena. [IprMeHeHHsT I3MEPEHUI aHU30TPOIIHU B OMOXUMHHU.
OtrieHKa MUKPOBSI3KOCTH KJIETOYHBIX MeMOpaH. BpamiarenpHast
mudysus 6enkoB. Peakiun acconnanuu. Jenarypanus JJHK.
Kunernka 3aTyxaHust aHH30TPOIHHU ()ITyOpEeCICHIHH.
Hecummerpuunsie ¢uryopodopsl. Diryopodops ¢ 3aTpyAHEHHBIM
BparieHneM. VCrob30BaHue H3MEPeHN I KHHETHKHU 3aTyXaHHs
AQHM30TPOIMH B OMOXUMUH. BinsiHUE pacTBOpHUTENeH Ha CIIEKTPHI
¢yopecrenimu. CTOKCOBBI CABUTH U PETAKCALIUSI PACTBOPHUTEIISL.
OO01ee BIUSIHUE PACTBOPUTENICH Ha CIIEKTPHI (IIyOpeclieHIIUH.
Vpasuenue Jlunmnepra. [IpakTrdeckoe MPUMEHEHHE BIMSIHHS
pacTBopuTeneil B OHOXMMHUUECKUX HCClieNoBaHusX. Jlokanu3amnus
CBSI3aHHBIX ¢ MeMOpanamu Giryopodopos. Jlokanusarms
CBSI3aHHBIX ¢ OenkaMu GyopodopoB. MexaHU3MBI U IUHAMUKA
MPOLIECCOB pellaKkCalli pacTBopuTene. Biusaue penakcarum
pacTBOPUTEIS HAa CHEKTPBI HCIYCKAaHUS (IIyOPECIICHIINH.
W3yd4enne penakcanuu pactBoputeisi (a3oBO-MOIYISIIHOHHBIMA
MeToJaMH. AHAIIN3 CIIEKTPAIbHON pellakcalii B MOJICIIbHBIX
memOpanax u 6enkax. Tymenue dpayopecuenuunu. Tymmrenn
¢yopecrenimu. Teopust TUHAMUYECKOTO TyIICHHS. Y paBHEHHE
Irepua-Donbmepa. CTaTHIECKOE U TUHAMUYECKOE TyIIIC-HHE.
Coepa Tymenus. [Ipumenenne Tymenus (ryopecieHINN B
6uoxumun. [IpOHUKHOBEHUE 3aPSHKEHHBIX H HEUTPaIbHBIX
TymmTesne B 6enku. [IpuMeHeHre TyeH s IS BBISIBICHHS
JTOKATU3aUH MEMOpPaHO-CBsI3aHHbIX (iryopodopos. IlepeHoc
sHeprun. Teonus meneHoca SHEDIHUHU ML TOHODHO-AKIIENTODHBIX




Ne m
Jhii

Mudp
KOMIIETEHIIMH

HaumeHoBaHuUe TeMBbl

Conepma}me TEMbI

nap. M3MepeHue pacCTOsIHUS METOZOM MEPEeHOCa YHEPTUH.
OOHapy>keHUe peaKkui acCOIHaIiy MaKPOMOJIEKYJI IO IEPEeHOCY
sHepruu. OnyopecueHnus 6enkoB. CrieKTpalbHbIE CBOUCTBA
apoMaTHYEeCKNX aMHHOKHCIOT. O0IIast XapaKTepuCTHKa
¢diryopectenn 6e1KoB. PaKTOPEI, BIUSIOMINE HA CIIEKTPHI
HCITycKaHus OenKoB. J[nHamMuKa GesIKOB, perucTpupyemas
¢dryopecteHTHRIME MeToaMu. DiryopeceHTHAs KOpPeTAuOHHAS
criekTpockomnus. AHanu3 GiyKkTyarmii OnoMomneky. J[Byx-nBeTHas
hirvoneciieHTHAs KNOCC-KODDENSTTMOHHAS CIIEKTDOCKOTIS.

11

OIIK-6.W/11 ,
OIIK-6. 112 , VK-
LWL, OTIK-1.
W1, [IK-5.1]11 ,
K-5.1J12 , TTK-5.
W3, YK-1.UJI12 ,
VK-2. W11, VK-2.
WJ12 , YK-2.UJI5

Tema 11. Meton ssinepHOTO
MarHuTHOro pezoHaxca (IMP)

SnepHsblii MarHUTHBIA pe3oHaHc. Knaccuueckoe onucanue.
KBanroBo-mexanndeckoe onucanue. Crnekrpsl AMP. Brnu-saue
OKpy>keHHs Ha crieKTpbl IMP. Xumndeckue capuru. CrvH-
CrMHOBOE B3anMoeiicTere. C1abo U CHIIBHO
B3auMozecTBytomue cnuubl. IMP-cnextpockomnus ¢ dypee-
npeobOpazoBaHueM. OIHOUMITYJIbCHbBIE SKCIIEPUMEHTBL.
MHOTONMITYTECHBIE SKCIIEPUMEHTEIL. V3MepeHus BpeMeHH CITHH-
pemérounoii penakcaiyu T1 METOJOM UHBEPCUU-
BOCCTaHOBIICHUS. VI3MepeHne BpeMeHH CIINH-CITHHOBOH
penakcanuu T2 MeTo1oM cIMHOBOTO 3Xa. CIMHOBOE 3X0 B
rpaJueHTe UMITyJIbcHOTO nouts. [lepenoc moaspu3ayu ¢ OXHIX
anep Ha npyrue (Merons! INEPT u CRYPT). [IBy-mepHnslii SIMP.
Koppensunonnas cnekrpockomust (COSY). SAnepublit 3¢ dext
Ogsepxaysepa (NOE). CriekTpoCKOmusl ¢ UCTIONIb30BAHUEM
sepHoro 3¢ dexra OBepxayzepa (NOESY). MHOromMepHSIid,
roMosnepHbIi u rereposinepuslit IMP. Cekrpockonus
ONTUMH3HPOBaHHOM nonepedHoit penakcanuu (TROSY).
Crepuuecky HaBeIEHHAS OPUCHTAIMS MOJIEKYJI B pacTBOpE.
OcraTo4HbIe JUIONBHBIC B3aNMOACHCTBHIA. AHH30TPONIHUS
xummdeckoro casura (CSA). SIMP B tBépnoit daze. Metost
BBEIYHCIICHUS TPEXMEPHOH CTPYKTYPBI MOJICKYJIBI B TBEPIOM
cocrossHnu u3 SIMP-nannbix. M3oTonHoe MeueHne 6enKkoB U
HYKJIEHHOBBIX KHCIIOT. KarcynupoBanue GenKoB.
KoppensunoHHas cneKTpOCKONUS B MAarHUTHOM TI0J1€ 3eMJIU
(EFCOSY). Ucnonp3oBanue SIMP ams BeraucneHus: TpEXMEPHOI
CTPYKTYpHI OroMoiekyi1. OnpeneneHne TpEXMEPHOU CTPYKTYPBI
TIIOOYISIPHBIX OEIKOB, MEMOPAaHHBIX OEIKOB, HYKJIIEHHOBBIX
KHCIIOT, YrieBo10B. V3yuyeHne GenoK-0eIKOBBIX B3aUMOICHCTBHI.
Wzyuenne nuHamMuku 6uomornekyn meronoM SIMP. M3mepenune
MOJICKYJISIpDHOW penakcaiui. AHHU30TPOIHUS BpallaTelbHON
muddysun. [ocrymarensHas auddy3us. MarHUTHO-pE30HAHCHAS
ToMmorpadust. MarHUTHO-pe30HaHCHAs! MUKPOCKOIHS. MarHUTHO-
PE30HAHCHAS CHJIOBASI MUKPOCKOIHS.

12 |VK-1.1A1, OIIK- [Tema 12. MeToz 351€eKTpOHHOIO IIpunnun merona. Mcropust oTkpsITHA. MexaHUUECKUI 1
1.UA1, IIK-5.M /11 [mapamarauTHOrO pe3oHanca (JI1P) MarHUTHBI MOMEHTHI AeKTpoHa. D ekt 3eemana. OCHOBHOE
, IK-5.1]12 , I1K- ypaBHEHUE pe30HaHCca. XapaKTepUCTHKH creKTpoB DIIP.
S.UA3, YK-1.1J2 Awmmnuryna cursana. @opma nunuu. llupuna nuHuM.
, YK-2.1U 1, VK- CaepxToHKas cTpykTypa cuekrpos OIIP. YcerpoiicTBo
2102, YK-2. 15 panuocnekrpometpa DIIP. Curnanst DI1P, HabarogaemMble B
, OIIK-6.1/11 , OHOJIOTMYEeCKHUX cucTeMax. MeTo I CTMHOBBIX METOK M 30HJIOB.
OIIK-6.1]/12 MeTo CIMHOBBIXJIOBYIIIEK.

13 |YK-1.1U11, OIIK- |Tema 13. Merox ramma-pe3onancHoit | ®usndeckue ocHOBBI MeToza. Dddext Meccbayapa. M3yueHue

LUAAL , TIK-5. 111
, TIK-5.1]12 , TIK-
51113, VK-1.12
, VK-2.U]11 , VK-
2UJ12, VK2 W15
, OITK-6.M]11 ,
OIIK-6.1J12

cnekrpockoruu (I'PC)

BHYTPCHHUX I[BI/I)KCHI/Iﬁ B MOJICKYJIax.

Pazgen 2. MareMaTH4yecKHe MeTOAbI B 0HO(DH3HKeE

VK-1.UJI1 , OIIK-
LUAIL, TIK-5.1]11
, TIK-5.1J12 , TIK-
513, VK-1.1JI2
, VK211 , VK-
2.UJ12, VK215
, OTK-6.11]11 ,
OITK-6.1]12

Tema 1. [{udpposas o6paboTka 1
AHAJIM3 CUTHAJIOB

CurHaisl ¥ ux rpapudeckoe orodpakenue. CHUrHaIIBI U IIPOIIECCHL.
JleTepMUHHPOBAHHBIE U CIyJaiHbIE CHTHAIBI. AHAIOTO-IU(POBOE
npeoOpaszoBanue. Teopema oTcYETOB. JIMHEHHbBIE CUCTEMBI.
Caéprka. CpoiictBa cBEpTKHU. bricTpas cBépTKa. JJuckpeTHOE
npeobpazoBanue Pypoe (JA11D). Ilpumenenune JI1D. CpoiictBa
npeobpazoBanus Dypre. [Tapsr Pypre-npeodbpazoBanmii. bricTpoe
npeobpaszoBanne Pypbe. Beenenre B uppoByO GHUIBTPAIIUIO.
Opuoponsbie GrIbTpbl. OKOHHBIE QUILTPEIL. ClieHATEHBIC
¢unbTpel. Pexypcusnbie GpuiibTpbl. @uibTpsl UeObliesa.
CpaBHuTENbHEIH aHanm3 GuisTpoB. Lludposas oOpadoTka 3ByKa.
dopmupoBaHKe U IeMOHCTpaIHs H300paxkeHuit. JInneinas
00paboTka n3o0paxenuit. Ocodbie MeTOIBI 00pabOTKH
n3obpaxxenuii. Heliponnsie cetu. [IpeobpasoBanue Jlamnaca. Z-
IpeoOpa3oBaHue.




Ne Mudp HaumeHoBaHHe TeMbl Copep:xanue TeMbl
/n KOMIIeTeHIHH
2 |YK-1.U[1, OIIK- |Tema 2. l{udpposas o6paboTka u [onsTHE «OMOMETNIIMHCKIE CUTHAIBD. [Ipupoaa

LUl , TIK-5.1]11
, TIK-5.1J12 , TIK-
51113, VK-1.U2
, VK2 W11 , VK-
2U12 , VK2 U]15
, OTK-6.1]11 ,
OIK-6.11]12

aHaJIn3 6I/IOM€Z[I/ILII/IHCKI/IX CUTrHaJIOB

OMOMETMIIMHCKIX cUrHanoB. {enn aHann3a OMoMeTMIMHCKIX
curHanos. TpyIHOCTH, BCTpeUaroNuecs Py CHATHHU U aHAH3e
OMOMETMIIMHCKIX CUTHAIOB. KoMIbIoTepHast IMarHoCTHKa.
AHanu3 oZHOBPEMEHHBIX, TTAPHBIX M KOPPEITHPOBAHHBIX
nporieccoB. GUIIbTpaIys s yCTPaHSHHS apTe(aKToB.
Cry4aiiHbIA IIyM, CTPYKTYPHPOBAHHBIN IIyM U (PU3NOJIOTUIECKIE
nomexu. CTallMOHapHBIE U HECTAIIMOHAPHEIE TTPOLIECCHI.
OunpTpanus Bo BpeMeHHOH o01acTi. OUibTpaust B 4aCTOTHOM
oGnactu. OnTumanbeHast GpuiabTpanus: GuisTp Bunepa.
AnantuBHBIE GUIBTPHI LI ycTpaHeHus momex. OOHapyxeHne
coObITHi. OOHapY)KEHUE COOBITHI W BOJH B CHTHAJAX.
Koppensiunonnsiit ananu3. MeTo sl Ha OCHOBE B3aMHOTO
cnekrpa. CornacoBanHsle GUILTPEL ['oMoMopdHas GpumbTpanys u
KOMILIEKCHBIH KerncTp. AHANU3 (GOpM BOJH U UX CIO0KHOCTH.
Moponorudeckuii aHau3 CUTHAIOB. Brienenue u ananms
orubaromieil. AHaIM3 akKTUBHOCTH. VccrenoBaHne XapaKTEPUCTHK
CUTHAJIOB U CUCTEM B yacToTHOM o0mact. Criektp Pypbe. OneHka
(YHKIUH CHEKTpalbHOM ioTHOCTH MoutHOCTH (CIIM).
XapakTepucTHKH, orydaemble u3 Gynkun CIIM. Anamms
HECTallMOHAPHBIX CUTHAJIOB. JIMHAMIYECKHE CHCTEMBL.
®dukcupoBaHHAsI CETMEHTAIMA. ANAaNITUBHAS CETMEHTAIHSI.
Vcnionp30BaHue aganTUBHBIX (GUIIBTPOB IS CETMEHTAIHH.
Knaccugukanus o0pa3oB 1 JUATHOCTUUCCKHIE PEIICHHS.
Knaccuguxanus o6pa3oB. O0ydeHHE CHCTEMBI «C yUUTEIEM» U
«0e3 yuuTess». BeposSTHOCTHBIE MOIENN U CTAaTU-CTHYECKHE
petienus. Jloructuueckuii perpeccuoHHbIN aHanu3. HeliponHbie
ceTu. XapaKTepHCTHKU TOYHOCTH U IIEHBI TUarHOCTUKH.
HapéxaocTh KITacCU(UKATOPOB U CUCTEM MPHHSATHS PELICHHUIH.
MopenupoBaHue IPOLECCOB U CHCTEM, TIOPOXKIAOIINX
OHOMETUIINHCKIE CUTHAIBL. TOUeyHbIE IPOIECCHI.
[NTapameTpruueckoe MOACIUPOBAHUE CHCTEM. ABTOPEIPECCHOHHOE
1 TIOJIFOCHOE MOZIENUPOBaHNE. MOoeINpOBaHHe C HCIONb30BaHUEM
TIOJTIOCOB | HyJIeH. DJIeKTPOMEXaHNIECKUE MOJICIN T'eHepaliy
CHUTHaJa.




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

Ne | Buasl Ilepuon o0yuyenus (cemectp). [lopsinkoBbie HOMepa U KosmmyecTBo | Buabl Tekymero ®opmbl
N | y4eOHBIX | HAMMEHOBAHMS Pa3/ea0B (MPH HAIMYHMH), TEM, YUeOHbIX 4acoB KOHTPO.Is MpoBeJeHNs
/m | 3aHATHIR* 3aHATHI KOHTAKTHOH | ycrieBaeMoCTH** TeKYIIero
padoTsl KOHTPOJIs1
yCIeBAeMOCTH* **
KII | OK | P3| JIP
1 2 3 4 5 6 [ 7819
5 cemecTp

Paznen 1. Dorobuobdusnka

Tema 1. Dorobrobdusnka

1 C3 Bognoe 3anstue. Llenu u 3amaun npaktukyma. [Ipasuna 3 T 1 (1
TexHHKH Oe3omacHocTd. Tema 1. Buosoruueckas
cneKTpooToOMEeTpHsl. XapaKTEPUCTHKH IIEKTPOMATHUTHOTO
W3JTYUCHHS.

2 C3 KonuuectBenHbIe MokazaTenu 3¢ GEKTUBHOCTH MOTIOMICHUS 3 T 1 1
cBeTa OnonorndeckuMu o0bekTaMu. CIEKTPHI MTOTIIOIECHHS
OHMOJIOTHYECKH 3HAYUMBIX MOJIEKYJl. OCHOBHBIC KOMITOHEHTHI
CIIEKTPAIbHOT0 00OPYI0BAHHSI.

3 C3 OC0OEHHOCTH MOTJIOIIEHNS CBETAa B OMOJIOTMYECKNX 00BEKTaX: 3 T 1 1
9KpPaHUPOBAHNE B MHOTOKOMIIOHCHTHBIX 00BEKTaX, BIMSHUC
CBETOpACCESHUs U HEPABHOMEPHOI'O paclpeielcHysl BENIECTBA.

4 JII3  |JIaGopaTopHast paboTa o Teme «bronornaeckas 3 T I [1]1
CIIEKTPODHOTOMETPHSI

5 C3 [lepenoc sHEPTUH AMEKTPOHHOTO BO30YXKIEHHS. Y paBHEHHE 4 T 1 [1]1
Dépcrepa.

6 C3 Buzp! 1 OCHOBHBIE XapaKTEPUCTHKH XEMIIFOMUHECIICHIINH. 4 T 1 111

XeMITIOMAHECTICHIINS KaK METO] UCCIIeIOBaHUS (QyHKIUU
KJIETOK. BiusiHMe akTHBATOPOB U TYILIMTENEH HA MHTEHCUBHOCTh

XEMHIITIOMUHECIICHIIUH.

7 JIII3  [JIaGopaTtopHas paboTa 1o TeMe « BHOXeMIITIOMUHECIIEHIINS 1 4 T 1 [1]1
OUOTIOMHHECLIEHITHS.

8 C3 Kunetnka GpoTOXUMHYECKHX NMPEBPALICHUI OHOIOTHYECKH 4 T 1 [1]1

3HAYUMBIX MOJICKYJI.

9 C3 Oco6eHHOCTH ()OTOXMMHUYECKUX MPEeBpaIleHHH B Oekax, 4 T 1 [1]1
JIMTIHZIAX U HYKJIEWHOBBIX KHCIOTaX. CeHCHOMITM3UPOBaHHbIE
(hOTOXUMUYECKHE PEAKIIHH.

10 C3 Pemenue 3anau no reme «oToXUMHUYECKUE TPEBPALICHUS 4 T 1 [1]1
OMOTOTHUECKN 3HAUYNMBIX COSTMHEHHUID.

11 K Texymmuii pyOeXHBIH KOHTPOIIb TI0 TeMe «bronornueckas 3 P 1 [1]1
CrIeEKTpO(hOTOMETPUSY

12 K Texymuit pyOeKHbBIH KOHTPOJIb TI0 TeMe 4 P 1 [1]1
«BHOXeMUITIOMIUHECTICHITHS ¥ OMOITIOMHHECIICHITHSD).

13 K Texynmii pyOexHBIH KOHTPOIIB 10 TeMe «DoToXuMHIYecKue 4 P 1 (1]1
HpeBpAIICHAs OMOIOTHIESCKH 3HAUYMMbBIX COCIMHEHUM.

14 K Texymmuii pyOe HBI KOHTPOIIB 110 pa3aery «MoneKyspHas 4 P 1 [1]1
ouodusuka'.

Pasnen 2. MosiekyisipHast Ono(u3uka

Tema 1. MonekynspHas 6nodpusuka

15 I3 IIpenmer u MeToxb! MONeKyIIsIpHOIT Onodu3uky. Brian 2 b 1 1 [1]1
OTEYECTBEHHBIX YUCHBIX B PA3BUTUE MOJICKYJIAPHOH OMO(QU3HKH.

16 J3 CrpykTypa Oenka. Pacuer moreHIManbsHON 3HEPrUU B OenKax. 2 bl 1 1 [1]1
TTorennman JlenHapa-JlxoHca.

17 JI3 benkosas kpucrammiorpadus. Muamekcsl pediiekca. 2 pil| 1 1 [1]1
OnemeHTapHas sueika. BeipamuBanue OSITKOBBIX KPUCTAILIOB.

18 J3 3akoH bperra-Byneda. YpaBaenue (orpanmdenue) Jlays. 2 I 1 1 [1]1
BekTop paccesiHusl.

19 JI3 Ob6patHoe npocTpancTBO. CTPYKTYpHBIH (akTOp. YpaBHEHHE 2 bl 1 1 [1]1
31eKTpOoHHOU TioTHOCTH. [TocTpoenue Xapkepa.

20 I3 OnexTpoHHBIN napaMarHUTHEINA pe3oHaHc (DI1P). dmsnueckue 2 b 1 1 [1]1
HOPUHIHIBEL. MeIMKo-Ouonornieckoe MpuMeHEeHHe.

21 J3 SIMP u MPT. ®usnveckue mpuHIHIEL Meanko- 2 I 1 1 [1]1

OHOJIOTHUYECKOE U KIIMHUYECKOE IIPUMCHCHHUC.




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsiikoBbie HOMEpa U KonuuyectBo | Buabl Tekyuero DopMbI
| y4eOHBIX HANMEHOBAaHUS pa3/iesioB (MPU HAJUYHH), TeM, YIeOHBIX 4acoB KOHTPOJISA TPOBeIeHNUs
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycmeBaeMoCTH ™ * TeKyLIero
padoTsl KOHTPOJIA
yCIeBaeMoCTH ™ **
KII | OK [P3|JIP
1 2 3 4 5 6 71819
22 JI3 CTpyKTypa BOABI B PACTBOPAx. 2 J1 1 1 1] 1
23 J3 TepareprioBas crieKTpockonus 0enkoB. PU3nYecKre OCHOBBI. 2 I 1 1 [1]1
[IpriMeHeHHe TSt OLIEHKH CTPYKTYPhI OEJIKOB.
24 3 3a4eT Mo BCEM paszjaenaM Kypca 3 I1A 1
Bcero B cemecTpe 72 9 123123[20
6 cemecTp
Pasznen 1. Buodusnka KIeTOYHLIX IPOLECCOB
Tema 1. brodu3uka KIIETOYHBIX IIPOIIECCOB
25 JI3 TpancnopT BeniecTs B OMoMeMOpanax v OHOYJIEKTPOreHes. 2 J1 1 1 1 1
26 JI3 brodusrka akTUBHOTO TPAHCMEMOPAHHOTO TPAHCIIOPTA. 2 pil| 1 1 1] 1
Tpanchopmanust SHeprur B OnoMeMOpaHax.
27 JI3 Tpanchopmalrysi SHeprui B OHOMeMOpaHax. 2 I 1 1 1] 1
28 C3 [IpakTHYecKoe 3aHITHE 0 pa3jueny 1. 3 T 1 1 1] 1
29 JIT13 JlaGoparopuas pabora o paszgeny 1 (1 4.). 3 T 1 1 1 {1
30 JIT3 JlaGoparopHas pabora o pasgeny 1 (2 u.). 3 T 1 1 1 {1
31 C3 3ammra pe3ynbTaToB JadopaTopHOi paboThl 1. 3 T 1 1 1 1
32 C3 Pemenue 3agau no paszgeny 1. 3 T 1 1 1 1
33 K Texymmuii pyOexHbIi KOHTpOIIb 110 TeMe "brodusuka 3 P 1 1 [1]1
KJIETOYHBIX ITPOIIECCOB".
Pasznen 2. buodusrka opraHoB 1 TKaHEH
Tema 1. bruodusuka opraHoB U TKaHEH
34 J3 Bruodusnueckre 0CHOBBI reHe3a OHOTIOTEHIIHATIOB OPTaHOB. 2 a 1 1 [1]1
buomnoTreHIansl cepana. bBHomoTeHIMaIbl TOJIOBHOT'O MO3Ta.
35 JI3 ITaccuBHBIE OMOMEXaHHYECKHE IIPOLIECCH] B OpraHax M TKaHAX. 2 J1 1 1 1 1
36 JI3 I"'eMoaMHAMHYECKHE TPOLIECCH. 2 J1 1 1 1] 1
37 C3 CoKpallleHHe CKEACTHBIX MBIIIIIL. 3 T 1 1 1] 1
38 C3 TpaHCHOPT BEIIECTB YepPe3 SIUTEIMA OPraHOB U TKAHEH. 3 T 1 1 1] 1
39 C3 Doropenenuus. XeMOPCICIIIHS. 3 T 1 1 1] 1
40 JITI3 JlaGoparopHas pabora mmo pasgeny 2 (1 4.). 3 T 1 1 1] 1
41 JITI3 JlaGoparopHas pabora 1o pasgeny 2 (2 u.) 3 T 1 1 1 {1
42 K Tekyumii pyOexHbIH KOHTPOIIB 1o pa3zaeny "buodusuka 3 P 1 1 111
OpraHoB U TKaHei'.
Pasznen 3. buodusuka naTonorn4eckux MporeccoB
Tema 1. Bruodusuka naToornyeckux MpoLeccoB
43 JI3 Ponp nospesxaeHust MeMOpaH B pa3BUTUH KJIETOUHOH 2 bl 1 1 [1]1
naTojorui. CBOOOHbBIC paJUKaJIbl B OMOJIOIHYECKUX CHCTEMaX.
44 JI3 CB000THO-paIMKATEHOE IEPEKUCHOE OKUCICHUE JIUITHIOB 2 I 1 1 111
(ITOJI). Nonsl xemne3a B perysiuu cBOOOIHO-PaAUKAIBHBIX
IPOLIECCOB.
45 JI3 Posb docdonnnas B HOBPEKIEHUH KIETOK. 2 J1 1 1 1 {1
46 C3 Hexpos 1 anonTos. 3 T 1 1 1 1
47 C3 AHTHOKCHJIAHTBHI. 3 T 1 1 1 1
48 C3 Hapymenus ocmMoTryeckoro paBHoBecus. SIBneHne 3 T 1 1 [1]1
AIIEKTPUYECKOT0 MPoOosi MeMOpaH. HapymeHns MoJieKysipHOT
OpraHu3aiuyi MEMOpaH.
49 C3 OCHOBHBIE THIIBI TATOJIOTHYECKHUX MTPOIIECCOB, CBA3AHHBIC C 3 T 1 1 [1]1
MEPEKMCHBIM OKHCIIEHHEM JIMITHJIOB.
50 C3 ®daronuTo3 ¥ BocnayieHue. AKTUBAIUS IEPEKUCHOTO OKHCIICHHS 3 T 1 1 11
JIMIK0B IPH THIOKCUU U PEOKCHUTCHAIMH.
51 K Texymmit pyOeXHBIH KOHTPOIIB 1o paszneny "buodusuka 3 P 1 1 [1]1
M1aTOJOTMYECKHMX MPOIECCOB.
52 D DK3aMeH 9 I1A 1 1 | 1] 1
Bcero B cemecTpe 81 27 | 27 |27] 27
Bcero mo guciunjinHe 153 36 [ 50 | 50| 47




(¥, **, ¥** cMOTpH yCIIOBHBIE 0003HAUCHUS)

YciaoBHBIE 0003HAYECHUSA

Bunb! yueOHbIX 3aHATHN ™

Buabl yueOHbIX 3aHATHI CoxpauniéHHoe HaMMeHOBAHHE
JIeKIMOHHOE 3aHATHE Jlexnmst JI3
JIabGopaTopHO-TIPaKTHYECKOE 3aHATHE JlaGopaTopHO-TIpaKTHYECKOE JIII3
CeMuHaApCKOE 3aHATHE CemuHap C3
Konnoxsuym Konnoxsuym K

Bunel Tekymiero koutpois ycnesaemoctu (BTK)**

Buabl Tekymero KOHTpoJIs Coxpaménnoe Conepixanne
ycneBaemoctu (BTK) HAHUMEHOBaHHE

Texymuit Juctummmaupyromuii | 1 | KoHTpons nocemaeMocTy 3aHATHIA 00y9alomuMCst
JUCHMILTHHUP YOI I
KOHTPOJIb
Texymuii TeMaTu4ecKui Temarnyeckuit T | Onenka ycBoeHust 00y4aroniMcs 3HaHUH, YMEHHUI H OIIbITa
KOHTPOJIb MPAKTHYECKON JESITEIHLHOCTH 110 TeME 3aHITUS
Texynmii pyOe:KHBII PyOexHbIit P | Onenka ycBoeHus 00ydaromMcst 3HAHUI, YMEHHHN | OITbITa
KOHTPOJIb MPAaKTUYECKOHN ESTENBHOCTH MO TeMe (pa3ley, MOAYIIIO0) THCIUIIHHBL

@opMbI TPOBEIEHUS TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH O0yyaronmxes ***

Ne @opMBbI NPOBEICHHUA TEKYIIEr0 KOHTPOJIA Texnnyeckoe u Bo3Mo:xHOCTH IPOBEeHH TEKYLIEro
ycneBaemocTu odyuaromuxcs (PIITKY) COKpalIéHHoe KOHTPOJIS1 yCIIeBaeMOCTH 110 BUJIaM
HAaNMEHOBaHHe KOHTPOJIS
bl | T P
1 | KonTpons npucyrcrus IIpucyrcrBue KIT | +
2 | Onpoc KOMOMHHPOBAHHEIH Omnpoc OK +

KOMOMHHUPOBaHHBIN

3 | Pemenue mpakTuueckoi (CUTyalluOHHOM) IIpakTuueckas P3 +
3amaqn 3amaqa
4 | IlpoBepka 1abopaTOpHOH PabOTHI JlaGoparopHast JIP +

pabora




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

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

Cemectp | ®opMa npoMeKyTOUHOI ®opMma NpoBeIeHNsT TPOMEKYTOUHON aTTeCTANA
aTTecTanuu****
1 2 3
5 3auer Omnpoc KOMOWHUPOBAHHEIN
ceMecTp
6 DK3aMeH KonTtpons npucyterusi, Onpoc KOMOMHUPOBAHHEIH, PelieHne IpakTHUeCcKoM
ceMecTp (cutyanmonHo#) 3amaun, [IpoBepka mabopatopHOil pabOTHI
YcioBHbIC 0003HAYCHHA ****
DopMBbI IPOME:KYTOUYHON aTTeCTALUU CokpaniéHHoe HaUMEHOBAHUE
OK3aMeH OKk3aMeH
3auer

3auer




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.

5 cemecTp
CooTBeTCTBHE OLIEHOK
Brn sanaTHi ®DopMbI NIPOBeIeHU TEKYIIEro Koa-Bo . Makec. ko~ CHTHHIOBBLIM GAJLIAM
KOHTPOJIS1 yCIIeBaeMOCTH KOHTpoJIeil | Bo 6a/110B
TK|[BTK|Ota.| Xop. | YaoBi.
JlaboparopHo- JITI3| TIIporepka maboparopHoii pabotsr | JIP 2 24 B| T 12 8 4
MPAKTHYECKOE 3aHATHE
Pemenue npakTuyeckoi
CeMmuHapcKoe 3aHATHE C3 (CHTYAIHOHHON) 3a1aTH P3 8 96 B| T 12 8 4
Komnmoksuym K Onpoc KOMOMHUPOBAHHBIH OK 4 404 B| P | 101 ]| 67 34
Cymma 6ajuIoB 110 JIMCHUILINHE 338 CEMECTP 524
6 cemecTp
CooTBeTCTBHE OLIEHOK
Brn sauaTHii ®DopMbI IPOBeIeHHU TEKYIIEro Koa-Bo . Makec. ko~ CHTHHCOBBIM BaLiam
KOHTPOJIS1 yCIIeBaeMOCTH KOHTpoJIeil | Bo 6a/110B
TK|{BTK|Ot..| Xop.| YioBi.
JlaGoparopo- JII3| TIIpoepka mabopaTopHoii padotsl |JIP 4 48 B T 12 8 4
MPAaKTHYECKOE 3aHITHE
Pemenne npaktuueckoit
CeMmHHapcKoe 3aHATUE C3 (CHTYAUHOHHO) 3012490 P3 11 132 B T 12 8 4
KomnokBuym K Omnpoc KOMOMHUPOBAHHBIN OK 3 303 B| P | 101 ]| 67 34
Cymma 0ajuIoB 0 JMCHUILINHE 33 CEMECTP 483

Kpurepun BbIcTaBJIeHUSI OLEHOK NPH MPOXOKIAEHUU NMPOMEKYTOYHOI aTrTecTanuu B ¢gopme
3a4yeTa (HAa OCHOBAHUM PEeMTHHIA yCIEBAeMOCTH 00Y4aloUIerocss M pe3yjbTATOB IMPOXOKIAEHUS
TeKylero pyoes;KkHOro KOHTPOJISl 0 AUCHUILVIAHE (MOIYJII0) UJIM €€ YaCTH B ceMecTpe)

5 cemecTp

MIxkana Kpurtepuu BbicTaBJICHHS] OLICHKH
OLICHUBAHUS
«32aYTEHO» PeiitiaroBeIii 6aur — He MeHee 60 % (He meHee 312 GaiioB)

u

[Moy4eHue OIEHKHU HE HIKE «YIOBICTBOPUTEIBHOY 3@ MPOXOXKIECHHE KAXKOT0 TEKYIIEro pyOeKHOr0 KOHTPOJIS B
ceMecTpe

«He 3auTeH0» |PeiiTunroBsIil 6amn — menee 60 % (Menee 312 GamioB)
W/UITH
[MoyyeHue OLEHKH HIDKE «yJOBICTBOPUTEIBHOY 3a MPOXOKICHHE XOTsI ObI OJJHOTO TEKYIIETr0 PyOeKHOTO KOHTPOIISI B

CEeMECTpE WIH HE MIPOX0KICHHE PYOSIKHOTO KOHTPOJIS
Kputepun BbICTaBJIeHHSI OLIEHOK NMPH MPOXOKIACHUU NMPOMEKYTOUHOI aTTecTanuu B ¢gopme

JK3aMeHa (HA OCHOBAHMU PeHTHHra YCHeBaeMOCTH O00y4Yalwlerocs M pe3yJbTaTOB

MPOXO:KIEHHUS TeKYIIero py0es;KHOro KOHTPOJIs 0 IMCIHUIIMHE (MOAYJ/II0) WU €é 4acTH)

6 cemecTp



IlIkayia oneHMBAHUSA

Kputepun BhICTABJIEHHS OIEHKH

«OTJIMYHO» PeiitunroBsiii 6ayut ve Meree 90 % (He Menee 900 6atoB)
"
IMosyueHNe OLIEHKH HEe HUKE «YIOBJIECTBOPUTEIILHOY 33 IPOXOXKACHUE KAXKIOr0 TEKYIIEro pyoeKHOro
KOHTPOJISL B CEMECTPE

«XOpouIo» Peitrunrossiii 6amt He MeHee 75 % (He MeHee 750 6aioB)

u
[MoyyeHue OLEHKHU HE HIDKE «YIOBICTBOPUTEIBHOY 3a MPOXOKICHHUE KAXIOT0 TEKYIIEro pyOeKHOro
KOHTPOJISL B CEMECTPE

«YyTOBJIETBOPUTEIBHO»

Peiitunroserii 6amn ve menee 60 % (e menee 600 6amtoB)

u

[MonyyeHue OLEHKH HEe HIKE «YIOBICTBOPUTEIBHOY 3a MPOXOKICHHE KaXI0T0 TEKYIEro pyOekKHOro
KOHTPOJISL B CEMECTPE

«HEYAOBJETBOPUTEJIbHO»

PeiitunroBerit 6amn menee 60 % (Menee 600 6anoB)

u/nunu

IMonydyeHue OLEHKHU HIDKE «yIOBIETBOPUTEIBHOY 32 MIPOXOKIEHHE XOTSI ObI OJJHOTO TEKYIIETO PyOEKHOTO
KOHTPOJISL B CEMECTPE HIIM HE MPOXOKICHHE PYOEKHOr0 KOHTPOJIS




10.

11.

12.

13.

14.

15.

16.

17.

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

5 cemectTp

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

XapaKTepI/ICTI/IKI/I QJICKTPOMArHuTHOIO H3JIYUYCHUA. KBanTOBO-MEXaHHUCCKHE INpUYIUHBI H
MOCJIICACTBHS IMMOTTIOMICHUSA CBETA MOJICKYJIaMU.

SJIGKTpOHHI)IC MNepEXoabl B aTOMax M MOJICKYJIaX IIPU IMOTJIOIMICHUHW KBAHTOB 3JICKTPOMArHUTHOI'O
N3JIIYyUYCHUA.

KosmdecTBeHHBIE 3aKOHOMEPHOCTH TIOTJIONICHHS CBETa OMOJIOTHYECKUMHU 00beKTaMu. BhIBOJT 3aKkoHA
byrepa-Jlam6epra-bepa.

KonnuecTtBenHsle mokaszaTenu 3h(HEKTUBHOCTH TOTJIONICHUS CBETa OMOJIOTHUYECKUMHU O0BEKTaMHU.
B3anMoCBsI3b MEXKIY ITUMU ITOKA3ATEIISIMU.

CrieKkTphl MOTJIOLICHUST OMOJIOTMYECKH 3HAYMMBIX MOJIeKyJ. KauecTBEHHBIH M KOJIMYECTBEHHBIN
CHEKTPO(POTOMETPUUECKUNA aHATU3.

OnpeneneHI/Ie cocTaBa MHOIOKOMITOHEHTHBIX 00BEKTOB METOdaMH CHGKTpOCbOTOMeTpI/II/I.

[Tonstue «paspemenue cnektpa». Kpurepuii paspemenus nonoc Penes. CriocoObl yBenndeHHs
pa3peleHus CIIEKTPOB.

BiusiHue cBeTopaccessiHHs M HEPABHOMEPHOTO pacIpe/eseHus BEIIECTBA Ha pe3yJbTaThl
CHEKTPO(POTOMETPUUECKOTO aHaIHU3a. MeTo1bl KOPPEKIIHH CIIEKTPOB.

KonnuectBenHoe onucanue 3pdexra «curtay.
OCc00EHHOCTH MOTJIOIIEHHUS CBETA B OMOJIOTHYECKUX 00BEKTAX.

CrenpanbHble METOIBI CIEKTPOPOTOMETPHH: HU3KOTeMIepaTypHas, AuddepeHnnansias u
IIPOU3BOJHAS CTIEKTPOPOTOMETPUSI.

BriBog GopMyibl 3aBUCUMOCTH TOTOKA (DOTONIOMMHECLIEHIIMM OT KOHLEHTpalUH JIIOMUHOQOpa B
00BEKTE.

OcoOeHHOCTH (PITyOPUMETPUUYECKOTO aHaIM3a B OMOJOTHYECKUX 00beKTaxX. DPPEeKThl SIKPAaHUPOBKH,
peabcopbunm, cBeTopaccenBaHus. BiusHue «mmapa3uTHOr0» cBeTa U KOMOMHAIIMOHHOTO PacCEeMBAaHUS
Ha MOJIEKYJIaX BOJIBI.

Ycnosus BeInosiHeHUs 3akoHa byrepa-JlamGepra-bepa.

Bunel u npuduHBl OMMOOK TPU U3MEPEHHH ONTHYECKON IUIOTHOCTH. [TOHATHS «KIOBETHOW» H
«IpuOOPHOI» OIINOKH.

W3MmepeHne BeNMUYMHBI CBETOpAcCeMBaHUsA B OOBEKTE KaK METOJl M3Y4YeHUs €ro CBOMCTB.
Hedenomerpuueckuii u TypOOIMMETpUUECKUI aHAIN3.

OnpeneneHI/Ie U BHAbI JIOMHMHCCHCHIINU. KBaHTOBO-MeXaHHUYECKHE MpUYHHBI UCITYCKAHUA CBCTA
BCIICCTBOM.
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

3aKoHBI (POTOTIOMUHECIICHITHH.

OmnpeneneHve TMOHATHH «CHEKTP (POTOTIOMUHECIEHIIMUY» W  «CIEKTP BO30YXIACHUS
doromomuHecueHunny». KauecTBeHHbIN (HIyopuMeTpHUUECKUid aHAIH3.

OrnpeneneHre MOHATUNW «KBAHTOBBIM BBIXOJ (OTOJIOMUHEICHIIMNY, «UCTHHHOE BpEMS JKHU3HU
BO30YKJIEHHBIX COCTOSTHUI», «peajbHOE BPEMS >KM3HU BO30YXKICHHBIX COCTOSIHUI». B3anmMocBs3b
MEXIY STUMHU MTOHATHSIMH.

BrnusiHue oxpyXeHHS JTIOMHHECIUPYIOIIMX MOJEKYJl Ha MapaMeTpbl (OTOJIOMUHECLECHIINH.
@IyopecIieHTHBIE 30H/IbI U METKH.

Tymenne poronmroMuHecteHnun. Tumbl TymeHus. BeiBoj 3akona IlTepra-donbpmepa.

Murpanus 3Hepruu 3JIEKTPOHHOTO BO30YXAEHUSA. Y CIOBUS BO3ZHUKHOBEHMS HTOTO siBJeHUs. Teopus
dépctepa. 3aBUCUMOCTh 3PPEKTUBHOCTH MUIPALUU OT PACCTOSHUS MEXIY TOHOPOM M aKIENTOPOM
SHEPTUH.

[Monspuzanus QoronomMuHecueHInd. KBaHTOBO-MeXaHWYECKHE MPUYMHBI M KOJUYECTBEHHBIE
XapaKTEPUCTHUKHU.

[TonsiTue «Bpems BpamateabHON penakcanumy. CrocoObl U MPUYUHBI U3MEPEHUS! BEITMUUHBI 3TOTO
IIOKa3aTes.

BI/IIIBI XCMUJIIIOMHMHCCIICHIIHN OHMOJIOTHYECKUX CHCTEM. XCMHHIOMHHCCHGHTHLIﬁ aHaJIu3.

OnpeaeneHI/Ie HCTHUHHOI'O BPCMCHU IKHU3HU BO36y)KZ[€HHI)IX MOJICKYJ, OTBCTCTBCHHBLIX 3a
XCMHUJIIOMHUHECICHIINIO, C IIOMOIIBIO (i)I/ISI/I'-ICCKI/IX AKTHUBATOPOB.

[Tporounas nurodayopumerpus. [Ipuniun Metona u ero ”HGOPMaTUBHOCTD.

BnusHue pasmepa JFOMHHECIUPYIOLIEH IOJYIIPOBOJHUKOBOM 4YacTHIBl HA ee cBoMcTBa. lloHsATHe
«KBAaHTOBAs TOYKa.

XapakTepuUCTUKA KUBBIX OOBEKTOB KaK TepMOJAMHAMHUYECKUX cucteM. IlepBblil U BTOpOI 3aKOHBI
TEPMOJUHAMUKHU.

[IpeBparieHre SHEPTUU B KIIETKE.

IonsaTus <(CB060I[HaH OQHCPIUs» U ((3JI€KTpOXHMH‘lCCKHfI IIOTCHOHUAID). BzanmocBsa3n MCXKIAY 3TUMU
IOHATHUAMMU.

BTopoii 3ak0H TepMOIMHAMUKU U YCIOBHS TEPMOIMHAMUYECKOTO PABHOBECHS.
OHEproconpsAraroIue CUCTEMbI KIETKH.

[Tytn npeoOpazoBaHust SHEPTUU B )KUBOM KIIETKE.

OO01ast XapaKTEpUCTHKA CTPYKTYPbl OMOTIOIUMEPOB.

Buabl B3aumoieicTBui, CTAOUIU3UPYIOIIUX CTPYKTYPY MaKpPOMOJIEKYJI.
CtpykTypa BoJbl U THAPO(HOOHBIE B3aUMOICHCTBUSI.

Pons runpodoOHBIX B3auMoaencTBUN B (pOpMHUpPOBAHUU CTPYKTYphl OenkoB. Mopens bpecnepa-
Tanmypa.



40.
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42.
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15.

16.

KommuecTBeHHOE ONMCAaHUE CBI3LIBAHUS JIMTaHJ0B C MAaKpOMOJICKYJIaMH. IloHsTHa «KOHCTaHTa
CBsA3bIBAHUA» U «KOHCTAaHTA JUCCOLIMALINID).

Kongopmarmonusie U3MEHEHHS B MOJIEKYJI€ TEMOTTIO0MHA IPU CBA3BIBAHUHU C KUCIOPOIOM.

['emornoOuHONaTHN KaK MPUMEP MOJIEKYJISIPHBIX MTaTOJIOTUH.

6 cemecTp

Ilepeyennb BOpoCoB U1 NOATOTOBKH K IPOMEKYTOYHOM aTTecTanuu B opme IK3aMeHa

XapaKTepI/ICTI/IKI/I QJICKTPOMArHUTHOTO H3JIYUCHUA. KBanTOBO-MEXaHHUUECKHE INpUYUHBI U
MOCJICACTBHA MMOTJIONICHUS CBETA MOJICKYJIaMU.

DNEeKTpOHHBIE MEPEXObl B aTOMaxX M MOJIEKYJIaX MPU NOTJIOLIEHNN KBAHTOB 3JIEKTPOMArHUTHOTO
W3ITy4EHMUS.

KonmuecrBenubie 3aKOHOMCPHOCTH MOTIJIOIICHHUA CBETA OMOJIOTHYECKNMH OOBEKTAMH. BI)IBOI[ 3aKOHa
byrepa-Jlam6epra-bepa.

KonuuectBennsie mokaszatenu 3(PEKTUBHOCTH TOTJIONIEHUS CBETa OMOJIOTUYECKUMU OOBEKTaMHU.
B3anMocBs3b MeXIy STUMU MTOKa3aTEISIMU.

CnekTpbl TOTJIONIEHUST OMOJIOTHYECKH 3HAYMMBIX MOJIEKYJd. KauecTBEHHBIH M KOJMYECTBEHHBIN
CIEeKTPO(HOTOMETPUUECKHUIA aHAITN3.

Omnpenenenre coctaBa MHOTOKOMIIOHEHTHBIX 0OBEKTOB METO/IaMU CIIEKTPO(HOTOMETPHH.

[Tonsarue «pazpemenue crekrpay». Kpurepuii paspemenus nosioc Penes. CriocoObl yBelInueHHS
pa3pelieHus CeKTPOB.

Bmusaue CBCTOpACCCAIHUA W HCPABHOMCPHOI'O paclpCACICHHUA BCIICCTBAa Ha PE3YyJIbTaTbl
CHGKTpO(I)OTOMeTpI/I‘{eCKOFO aHaiau3a. Metoasl KOppPCKIHU CIICKTPOB.

KonnuectBenHoe onrcanue rdhexra «curay.
OcO0EHHOCTH IOTJIOLIEHUS CBETA B OMOJIOrMYECKUX 00BEKTaX.

CrenuanbHble METOJBI CIHEKTPOGOTOMETPHH: HU3KOTeMIepaTypHas, AuddepeHunanbias u
MPOM3BOIHAS CTIEKTPOOTOMETPHSL.

BriBon (opMyIibl 3aBUCMMOCTH TOTOKa (POTOJIOMUHECICHIIMM OT KOHLEHTpALMU JIIOMHUHOpOpa B
0OBEKTE.

OcobeHHOCTH (DITyOpUMETPUYECKOTO aHaM3a B OMOIOrHYecKuX o0bekTax. Jh(eKThl SKpaHUPOBKH,
peabcopbumu, cBeTOpaccenBaHus. BiusiHue «I1apa3uTHOr0» CBeTa 1 KOMOMHAIIMOHHOTO PacCEeMBAaHUS
Ha MOJIEKYJIaX BOJBI.

YcnoBus BeImosiHEHUS 3akoHa byrepa-Jlambepra-bepa.

Buapl 1 npuyuHbl OMMOOK NMPU HU3MEPEHUM ONTUYECKOM MIOTHOCTH. [IOHATHS «KIOBETHOW» H
«TpuOOPHOI» OIINOKH.

W3mepeHue BeIWYUHBI CBETOpAacCeMBaHHMS B OOBEKTE KaK METOJ] H3yYEeHHS €ro CBOMCTB.
Hedenomerpudeckuit u TypOOIUMETPUIECKUIA aHAITN3.
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Onpez[eneHHe W BHUIBI JIIOMUHECHCHIIUU. KBaHTOBO-MeXaHHYECKHUE INpHUYXHBI HUCITYCKaHUA CBETa
BCIICCTBOM.

3aKOHBI (bOTOJ'IIOMI/IHeCI_IeHI_II/II/I.

OmnpeneneHue TMOHATHH «CHEKTp (OTOJIOMHUHECLUEHIMU» M  «CHEKTp BO30YXICHHS
doromomuHecueHIMn». KauecTBeHHBIN (u1yOoprUMeTpUUYECKH aHATU3.

OmnpeneneHne NOHATUH «KBAaHTOBBIM BBIXOJ (OTOJIOMMHELEHLUN», «MUCTUHHOE BpeMs >KHU3HH
BO30YX/ICHHBIX COCTOSHHII», «peanbHOE BpeMs XKM3HH BO30YXKIECHHBIX COCTOSHHIDY. B3anmocBs3b
MEXIY dTUMHU MOHATUSMH.

BnusiHue OKpy)XKeHUs JIOMHUHECHUPYIOIIMX MOJEKYJ Ha mapameTpbl (OTOTIOMUHECICHIUH.
@D1yopeCLieHTHBIE 30H/IbI U METKHU.

Tymenune goromomunectueHmy. Tumnsl Tymenus. BeiBoa 3akona Lltepaa-donbmepa.

Murpanus SHepruu 3JIEKTPOHHOTO BO30YXKACHUSA. Y CIOBHUS BO3HUKHOBEHHS ATOTO siBJIeHUA. Teopus
®épcrepa. 3aBUCUMOCTh YPPEKTHBHOCTH MHUTPALUU OT PACCTOSHUS MEXIYy TOHOPOM H aKIETITOPOM
DHEPTHUH.

[Tonstpuszanus ¢dotomomMuHeceHIMU. KBaHTOBO-MEXaHMYECKUE HPUYMHBI U KOJUYECTBEHHBIE
XapaKTePUCTHUKH.

ITousTue «BpeMA BpamaTeanoﬁ peirakcanmn». CrocoObI u MNPUYUHBI U3MEPCHUSA BCIINYUHBI 3TOT'O
IIoKa3aTeJis.

BI/I}II)I XEMUIIIOMUHECIICHITNHN OMOJOTrHYECKUX CHCTEM. XCMHHIOMHHCCHCHTHBIﬁ aHaJIn3.

OnpeﬂeneHI/Ie HCTHHHOI'O BPCEMCHU IKHU3HU B036y>KI[eHHI>IX MOJICKYJ, OTBCTCTBCHHBLIX 3a
XCMHMIIIOMHMHCCLHCHIIUIO, C IIOMOIIBIO (I)I/IBI/IHGCKI/IX AKTHUBATOPOB.

[Tporounas mutodayopumerpus. [Ipuniun Metona u ero ”HGOPMaTUBHOCTbD.

BnusiHue pa3zMepa NrOMUHECIUpPYIONIEH MOJYIPOBOJHUKOBON YacTUIIBI Ha ee cBoiicTBa. [loHsATHe
«KBAaHTOBAs TOUKAY.

XapaKTepI/ICTI/IKa JKMBBIX OOBEKTOB KakK TCPMOAUHAMHUYCCKUX CUCTCM. HepBHﬁ n BTOpOﬁ 3aKOHBbI
TCPMOANHAMHKHU.

IIpeBpalieHre SHEPIrUU B KIIETKE.

[Tonatus «cBOOOMHAS FHEPTHS» U «IIEKTPOXUMHUECKUN MOTEHIUA». B3auMOCBs3b MEX1y 3THUMHU
HNOHATUSIMH.

BTopoii 3aKk0H TEPMOJIMHAMUKY U YCIOBUS TEPMOJAUHAMUYECKOTO PABHOBECHSL.
OHEProconpsAraInue CUCTEMbl KJIETKH.

[Tytu npeoOpa3oBaHus SHEPTUH B )KUBOM KIIETKE.

OO61as xapakTepuCcTUKa CTPYKTYPbl OMOIIOJIUMEDPOB.

Bunpl B3anmoneic B, CTAOUIU3UPYIONIUX CTPYKTYPY MaKpPOMOJIEKYJI.

CtpykTypa BoJbl ¥ TUIPO(POOHBIE B3aMMOICHCTBHS.



39. Poub ruapodoOHBIX B3aUMOJCHCTBUNA B (OPMHUPOBAHUU CTPYKTypbl OenkoB. Mogaens bpecinepa-
Tanmyna.

40. KomnmyecTBEeHHOE ONMCAHHE CBI3LIBAHUSA JIUTaHJ0B C MAKpPOMOJICKYJIaMHU. IloHsTHA «KOHCTaHTa
CBA3bIBAHUA» U «KOHCTAHTaA JUCCOLMAILIUID).

41. KOHq)OpMaI_[I/IOHHBIe HU3MCHCHUSA B MOJICKYJIC reMOTIOONHA IIpU CBA3BIBAHUU C KUCIIOPOAOM.

42. I'eMOr100MHONATUH KaK MPUMEP MOJIEKYJISIPHBIX MATOJIOTHH.
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dusnueckue METOAbl U3yUeHHUS CTPYKTYPbl U (YHKIHUI KIETKH. DJIEKTPUUYECKHE CBOMCTBA
KJIeTOK. MexaHnueckne cBOWCTBA KIETKU U LUTOIUIa3Mbl. COCTOSIHUE BOJIBI U JIEKTPOJIMTOB B
kieTtke. CBOOOIHAS M CTPYKTYPHPOBAHHAS KJIETOYHAS BOJA.
Bunpl nponieccoB nepeHoca BelecTB yepe3 MeMOpaHnsbl. [10TOK M IJIOTHOCTh ITOTOKA BEILIECTBA.
3axkoH nqud¢y3uu, ypapHenue Ouka, ypaBHeHue 11 11 Ppy3un BEIECTB uepe3 MEMOpaHHbI.
OcHoBHoe ypaBHeHue sekTpoanddys3un (ypaBuenne Hepacra-Ilnanka). Pemenue ypaBHeHus
anextpoauddys3un st MeMOpaH B MPUOIIKEHHH OJTHOPOIHOTO TOJIS.
Vpasuenue ['onbamana-XokkuHa-Kana.

[IpoHnnaeMocTh OMOJIOTMYECKMX U MOJIEIbHBIX MeMOpaH; METOJbl €€ HCCIEeI0BaHus.
Koadduurent nponunaemoct OnomMeMOpaH, €ro 3aBUCUMOCTb OT PaCTBOPUMOCTH BEIIECTBA
B JIMNIU/1aX, KOO PULUEHT pacripeieeHusl.

DeKTpu4ecKue eMKOCTh MEMOpaH U UMIieAanc. MeTobl u3ydeHusl uMIeaHca. 3aBUCUMOCTb
MMIIEIAHCA OT YacTOThI IEPEMEHHOTO TOKA.

Tpancnopt BemecTB uepe3 MeMOpaHbl myTem obOnerdeHHoi aud¢ysun. Ilopsr B
O6noMeMOpaHax, MeToAbl OLEHKH 3(dexTuBHOTrO pasmepa mnop. JuHamuyeckue MOpHl U
MEXaHU3M HX (OPMHUPOBAHUSI.
3aBHCHMOCTB MPOHUIIAEMOCTH OMOMEMOpaH Uil pa3IMYHBIX BEIIECTB OT (a30BOTO COCTOSHHS
munuaoB. TparcrnopT Boasl. Mexann3M (GyHKIMOHUPOBAHUS BOJHBIX KaHAIIOB.

. o o + +
AKTHUBHBIN TPaHCTIOPT BEIIECTB B KUBOH KiIeTKe. MomneKysipHbIid Mexanu3Mm padbotel K , Na -

u Ca+—ATCDa3. OnbiTel  YCHHra, KacawUuics H3MEpEHUs HOHHBIX IMOTOKOB 4Yepes
MHOT'OKJIETOYHBIE CUCTEMBI.

CBs13b TpaHCHIOPTa BOJBI C JIBMKEHHEM APYTUX BeniecTB. OcMOTHYECKOE CkaThe U HaOyXxaHue
KIIETOK. XEMUOCMOTHYECKAsI TEOPUsl OKUCIUTENBHOTO (pochopunupoBaHuss B MUTOXOHAPHUSX:
OCHOBHBIE ITOCTYJaTbl MuTYena u ux 3KCIEpUMEHTAJIbHBIE 1OKA3aTEIbCTBA.

Pacnpenenenue MOHOB MEXAy BOJHOW M JUOUAHOW ¢azamu; Mex(aszHbI MOTEHIHAI.
[ToBepxHOCTHBIE 3apsiibl U MOBEPXHOCTHBIM MOTEHIMAN. MeMOpaHHBIM MOTEHLUAN XHBOU
KJIETKA. MeTobl n3MepeHus: OMOTOTEHIIUAIOB: MUKPOIJICKTPOIHAS TEXHUKA, XapaKTEPUCTHKU
MHKPOIJIEKTPOIOB.

PaBHoBecHble moreHuuansl Hepuera u JlonHana. CraunoHapHbBI NMOTEHLUAT: ypaBHEHUE
l'onsamana-XomxkkuHa-Kana s pacyera 3Ha4€HUW MOTEHUMAIOB MOKOS W AehcTBUA. Poiib
AKTUBHOT'O TPAHCIIOPTa HOHOB B F'€HEPALIMHU OTEHIUAIIOB IMOKOSI.

OnekTporeHHbI Hacoc. [ToTeHnaNbl MOKOS KJIETOK NMEYEHH, MOYEK, CEP/IEYHOM, CKEIETHOU U
rJ1aJKOM MBI, HEPBHOW TKaHU B HOPME U NIATOJIOTHH.

['enepamust KieTkaMu SJIEKTPUYECKUX HMITYJIHCOB. bruodu3mdyecknii MexaHu3M TEHEpAIU
noTeHIrana aedcTeus. Meros duKcanuu HampspDKeHUss Ha mMemOpaHe. M3MeHeHusT TOTOKOB
MOHOB KaJIus U HATPHsI BO BPEMEHM IPY F€HEPALMH IOTEHIAAJIA ACHUCTBUS.

CeneKkTUBHOCTh MOHHBIX KaHAJIOB, PEeryssiius paboThl MOHHBIX KaHallOB. BOpOTHBIE TOKH.
KabenbHble cBOICTBa HEPBHBIX BOJOKOH. CKOPOCTH MPOBEACHUS HEPBHOTO HMMIIYJIbCA;
TenerpaHoe ypaBHEHUE.

Oco0OeHHOCTH TPOBENEHUS HEPBHOTO MMITYJIbCA B MHUEJIM3UPOBAHHBIX HEPBHBIX BOJIOKHAX.
['pagyanbHBIE ANMEKTPUUECKHE UMITYIIBCHI KIETOK, X OCOOCHHOCTH U MEMOpaHHbIE MEXaHU3MbI
TE€HEepalnHu.

Mertoabl n3ydeHus: XOJIMHOPEUenTopoB. MonekyisspHast OpraHu3anus U MEXaHu3M JICHCTBUSA
xosMHopeuentopa. KuHeTnka B3auMOAEHCTBHS BEIIECTB C XoJUHOpeuentopamu. Pus3uko-
XUMHMYECKAsI MOJIEINIb B3AaUMOJEHCTBUS allETUIIXOJIMHA U €r0 aHAJIOTOB C PELIENTOPOM.
buodusnueckne MmexaHu3Mbl JeHCTBUS HUKIndeckoit AM®, posib HOHOB KaJlblUsl B ACHCTBUH
nAM®O.
buodbusnueckne MmexaHn3Mbl HYHKITMOHUPOBAHHS XEMOPEIIETITODOB.
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OU3NKO-XUMUYECKHE XapPaKTEPUCTUKH KICTOYHOH MOBEPXHOCTH, METOIBI MX H3YYCHHS.
Kierounple KOHTaKTBI: THIIBI, SJIEKTPUYECKHE CBOWCTBA, MEXaHUYECKasl MPOYHOCTb. MeETOMbI
U3y4YCHUS aJre3uH KIECTOK.

brodusnueckne MexaHM3MBI ~arperalyoHHOTO  B3aWMOACHCTBHUS  SPUTPOIUTOB,
aKTHBHPOBAaHHBIX TPOMOOIIMTOB. MeXaHW3M HapyLICHUS MEXKJICTOYHBIX B3aMMOJCHCTBUH B
HaTOJIOTHH.
Ponb moBpexneHus MeMOpaH B pa3BUTHU KJIETOYHOW marosoruu. [lociaencTBus i KiIeTKu
HOBPEXACHUS IJIa3MaTUYeCKOoW MeMOpaHbl, MeMOpaH MUTOXOHIPHH, JU30COM, SJIEPHOMN
MeMOpaHBI.

OcHoBHbBIE (U3UKO-XMMHUYECKHE TNPUYMHBI HapylIeHHs OapbepHBIX CBOMCTB MeMOpaH:
NEPEKUCHOE OKHCIIEHUE JUNUAOB, (EPMEHTATUBHOE pacIlelJieHHe JHUIMHI0B U OENKOB,
U3MEHEHHE 3apsaaa U KoHpopMmanuu OenkoB, agcopOuus GelKOB, OCMOTHUECKOE PACTSHKEHUE
MeMOpaH.

Pacnpoctpanenue cBsi3aHHBIX ¢ MeMOpaHoil ¢ochonumnaz. Pochonunaszel, BXOAAIINE B COCTAB
9K30TOKCHHOB. Ponb aktuBanmm (ocdosnnas B TMOBPEXKICHUU KIETOK IPU TKAaHEBOH
THIIOKCHUH.

Tpancdopmanus pusnyeckoi CTpyKTyphl U IPOHUIIAEMOCTH MEMOpPAH B pe3yJIbTaTe ICHCTBHS
docdommmas.

Pons wmonOB Ca2+. dochonunazel MuToXoHApUN. Ponp aktmBamuu Qocdonumnas B
MOBPEXICHUH MUTOXOHIPUHM IIPU TKAHEBOM TMIIOKCHUH.

buodusnyeckne mMexaHu3Mbl BIAUSHUSA (PapMaKOJIOTHUYECKUX IMPErnapaToB Ha aKTUBHOCTH
docdonumnaz. Kinerounble MexaHU3Mbl BOCCTAHOBJICHUS CTPYKTYpbl U (yHKIHI MeMOpaH
nociie aerctBus Gocdomumnas.

[TepexucHoe OKHCIEHUE JTUMUIOB KaK (hyHIaMEHTAIbHBIA MEXaHH3M MEMOpPaHHOI MaTOJIOTHH.
OO0mas cxeMa peakifii LEeMHOr0 OKHCICHHUsS OPraHUYEeCKUX COCIUMHEHUN. MeToabl u3ydeHus
MEPEKUCHOTO OKHCICHHS JHUNUIOB: aHAIW3 TMOTPEOJICHUS KHUCIOpOAa W HAKOIUICHHS
pPa3IMYHBIX MPOAYKTOB MEPEKUCHOTO OKUCICHUS, W3MEPEHHE XEMWIIOMHUHECLUEHIUU U
dnyopecuennuu. Peaknuy MHUIIMUPOBAHUS, MPOJOJDKEHUS, Pa3BETBICHUS U OOpBIBa IIeTei
OKHCJICHHsI HEHACBILICHHBIX JIMNUIO0B. llepekucHoe okuciaeHue JIUNUI0B o aeicTBueM YD
o0yueHus.

Tpurrepuas pons noHos Fe(Il). OcHoBHble nuddepeHnanbHble ypaBHEHUS, OMUCHIBAIOIIHE
KUHETHKY PEaKIMi MepeKucHOro okucieHus. OCHOBHbIE CIOCOOBI €e ympolleHus. YcioBue
BO3HHKHOBEHHUS U aKTUBALUU MTEPEKUCHOTO OKUCIICHHUS B KJIETKE.

OU3HKO-XUMHUECKUE MEXaHU3MBbI JACHCTBUS MEPEKUCHOTO OKHUCIICHHS JIUIUJIOB HA CTPYKTYPY
U (QyHkoumm MeMOpaH: paspymieHue (QYHKIHMOHAJIBHBIX TpyNN O€NKOB, MoIu(UKAIUsI
(u3NYECKUX CBOMCTB JUMHUAHOIO OUCIIOS, YBEIMUEHUE IPOHULIAEMOCTH JJI1 HOHOB, CHUKEHHE
AIIEKTPUYECKON TIPOYHOCTH MEMOpaH.

OCHOBHbIE THIIBI MATOJOTUYECKUX IIPOLIECCOB, CBA3AHHBIE C MEPEKUCHBIM OKHCIEHHEM
JUIKJIOB: AaBUTAaMUHO3bI, HEJOCTAaTOK CeJieHa B IMHIE, HWHTOKCUKAlMHM, JAeHCTBHUE
VMOHU3MPYIOIIEH pannanuu, aeiicteue Y® irydyei, BocrageHue, KaTapakTa U APyrue IIa3HbIe
0oJie3HM, 00JIE3HU UMMYHHOUW CHCTEMBI, aTEPOCKIIEPO3.

Ponb cBOOOAHOPAIMKATIBHBIX MIPOLIECCOB B KaHIeporeHese. CBOOOHOpaANKATIbHbBIE TPOLIECCHI
Y TKaHEBasi TUIIOKCHSI.

[Ipobiiema MEpPEeKUCHOTO OKUCIICHUS NP KOHCEPBUPOBAHUHU OpraHOB M TKaHel. [lepexucHoe
OKHCJICHUE U CTapEHHUE.

Hekpo3 u arnonTo3: cCoBpeMEHHbIE MPEICTABICHUS O MEXAHU3MAaX.

OcHoBHas knaccudukaius CBOOOJHBIX PAIUKaIOB: MEPBUYHBIC, BTOPUYHBIE U TPETUUYHBIC
paaukanbl. ['eHepamnus CBOOOIHBIX pPaaUKalOB B IEMAX IMEepeHoca AIeKTpoHa. Poiab MOHOB
xKeJe3a B reHepali CBOOOIHBIX paiuKajoB.

CynepoKCUIHBI U THAPOKCUIBHBIN paguKalbl, METOABl UX OOHapyxeHus. CHHTICTHBIN
KHCJIOPOJI ¥ €T0 JIEHCTBUE HA KJIIETOUHBIE CTPYKTYPBHI.

MexaHu3Mbl J€3aKTUBAllMM WHULMATOPOB IEPEKUCHOIO OKHUCIEHUS JHUIUIOB: PpOJIb
CYNEepOKCHUITUCMYTa3bl, KaTajasbl, KapOTHHOHWJAOB, TIyTaTHOHIEpokcuaasbl. [lonstue o006
aHTHokcunanTax. Kilaccupukanuss aHTHOKCHIAHTOB. AHTHOKCUIAHTHbIE (EPMEHTHI, U
MeXxaHM3Mbl UX padoThl. [lepexBaTunku pagukaioB. XenaTopsl MeTaioB. OCHOBHBIE CIIOCOObI
U3MEPEHUs] AHTHOKCUAAHTHON aKTUBHOCTH.

Omnpenenenue anonto3a. OCHOBHbIE NMPECTABICHUS O MeXaHHW3Max anonrto3a. CoBpeMeHHbIE
TUIIOTE3bl O MEXaHM3Max amnonrto3a. Ponp mUTOXpoMa C B amoONTOTHYECKUX pPEAKIUAX.
CrocoOb!I perymsiuy anonTOTUYECKUX PEaAKIIHA.
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. [IpyuuuHbl U cneACTBUS HapyLIEHUS OCMOTHYECKOI'O PAaBHOBECHS MEXIY KJIETKOH U cpenow,
MEXy KICTKOW M KJIETOYHBIMHM OpraHeJlJIaMH, BBIKJIIOUEHUE KJICTOYHBIX "HACOCOB', CIIBUTH B
MOHHOM MpOHUIIaeMOoCcTH MeMOpaH. Moaudukanus MOJIEeKyJIIpHON OpraHu3aluu MeMOpaH Mpu
UX OCMOTHYECKOM PaCTsSKEHHH. MeXaHnU3Mbl BOCCTAHOBIICHHS] OCMOTHYECKUX HapylIEHUH B
KJIETKE.

[HelictBue (¢GapMakoJIOrH4ecKUX IMpenaparoB (IAUYPETUKH, CEpleYHbIEe TJIMKO3U]IbI,
AHTUOMOTHKHN) Ha OCMOTHYECKOE PaBHOBECHE.

SIBneHue 3NeKTpUUYecKoro mpobos memOpaH. MeTonbl M3y4eHHs 3JIEKTPUUYECKOro MpoOosi.
Onextpudeckuil mpoboil uckyccrBeHHbIX (BJIM, numocoMbl) M HPHUPOAHBIX MeMOpaH
(3pUTPOLIUTHI, MUTOXOHAPUH ) HOHHBIM AU (D ()Yy3HOHHBIM NOTEHIIMATIOM.

CHuxeHue >JeKTPUUECKON MPOYHOCTH MeMOpaH (IOTeHLHanda Npobos) MpH HNEPEeKHCHOM
OKHCJICHMM JIMNUIOB, JedcTBUM (ocdonumas, OCMOTHUECKOM PpACTSIKEHUH MeMOpaH,
aacopOuun OenkoB. I'mmoTe3a o poOJM AJIEKTPUUYECKOTO MpoOos MeMOpaH B HapylIEHUHU
OapbepHOi (GyHKIIMN MeMOpaH B MaTOJIOTUH.

V3MeHeHne MOJEKYJISpHOW OpraHu3alud MeMOpaH Npu JEeHCTBUUM MEMOpPaHOTOKCHHOB,
B3aUMOJICCTBUM BUPYCOB U AHTUTEJ] C LUTOIIA3MAaTHUYECKUMH MEMOpaHaMM, aHTUIE€HOB C
UMMYHOKOMIIETEHTHBIMH ~ KJIeTKamHu. Hapymenue QyHKIHOHHpoBaHUS MeMOpaH mpu
U3MEHEHUN MHUKPOBSI3KOCTH U MIOBEPXHOCTHOTO 3apsia MeMOpaH.

MexaHu3M JIEUCTBUS XOJIECTEPUHA U €0 POJIb B Pa3BUTHH aTEPOCKIIEPO3a.

3ajaund MCCIENOBAHMS AJIEKTPUUYECKUX OHMOMOTEHIIMATIOB OpPraHOB. OJIEKTPOTrpaMMbl U
IIPOCTPAHCTBEHHOE paCIpe/eeHUue MOTEHIHAIa KaK OCHOBHBIE XapaKTEPUCTUKH BHEHIHUX
3JIEKTPUYECKUX TOJIEH TKAHEW U OPTaHOB.

[TaccuBHBIE 3JEKTpUUYECKUE CBOWCTBA TKAaHEW W OPraHOB. DKBHMBAJEHTHBIE JJIEKTPUUYECKHUE
CXEMBbI TKaHEH U OPTraHoB.

OJIIEKTPUYECKUI UMIIEJAaHC TKAHEH, €ro 4aCTOTHAs 3aBUCUMOCTb. KIIETKM Kak TOKOBBIE
UCTOYHUKHU  JJeKTpuuecTBa. MexaHusm GOpPMUPOBAHHS  KIETOYHBIX  HCTOYHUKOB
3JIEKTPUYECTBA IPH JIOKATBHOMN 3JIEKTPUUYECKON aKTUBHOCTH.

Onucanue MOTEHIMAIOB, CO3/1aBA€MbIX KJIETOYHBIMM MCTOYHUKAMH, HA OCHOBE MOTEHIMAJa
OTZEJIBHOIO0 TOKOBOI'O IOJIOCA M IOTEHLHala TOKOBOI'O [BYXIIOJIOCHOIO TE€Heparopa B
00BEMHOM AJIEKTPONPOBOIAIIEH Cpejie.

bruodusnueckre OCHOBBI PETUCTPALMU 3JIEKTPOKAPAUOTPAMM IPHU PA3IUYHBIX OTBEICHUSX.
[ToTenuman TepMmuHaneit st ogHonossspHou peructpauun DKI'. dopmupoBaHne UCTOYHUKOB
JJIEKTPUYECTBA B TKaHU MHUOKapza. IIpocTpaHcTBeHHOE pacnpeeneHue MOTEHINUAIOB cepaua
Ha IIOBEPXHOCTH Tela.

DnekTpuueckuii BekTop cepana. IIpocTpaHCTBEHHBIE M IUIOCKHE BEKTOPHBIE
ANIEKTPOKApIUOTpaMMbl, METOJbl MX HU3MepeHus. Buael anexrposHuedanorpamm (391).
Craructuueckue xapakrepuctuku 301
Pacuer cniektpa MomHocTr D3I B paMKax MHTErpanbHOro npeodpasosanus Oypbe U BeMBIIET-
aHaIMu3a.

OneKkTpruyeckas: aKTUBHOCTh MUPAMHIHBIX HEMPOHOB HOBOM KOPBI KaK MCTOYHUK I'eHE3a
anekTposHiedanorpamm. Mexanusm rene3a IOI: posib MOCTCHHANTHYECKUX IMOTEHIIUAIOB
NAPaMUAHBIX HEHPOHOB, 3HAYEHHE CHHXPOHU3AUHUHM HUX OJJIEKTPUYECKOW AaKTUBHOCTH U
MIPOCTPAHCTBEHHON OpUEHTAIUH.

I'enes purmuyeckux 331" B HEHPOHHBIX CETSX.

Yopyrue u miactuueckue aegopMalid TKaHEW M OpPraHoOB; CHIIBI, MPOTUBOACHCTBYIOIINE
negopmanuu. HploTOHOBCKME U HEHBIOTOHOBCKHE JKUAKOCTH. HampsbkeHue ciBura u cKopocTb
CIBHIa B KHUJIKOCTSX.

Bsi3ko-ynpyrue cBolicTBa TKaHEW M opraHoB. Penakcaius HanpsyKeHUsS U IOJ3Y4ECTh NpHU
nedopManui TKaHEH; TUCTepe3nC MEXaHMYECKUX XapaKTepuCTHK TKaHed. Craruueckas
nedopManus pacTSDKEHUST MATKUX TKaHeHd, 3((eKTUBHBIA (TaHTeHUUAIbHBIA) MOIYJb
YIOPYTOCTH.

Bsi3ko-ynpyrue cBoiicTBa CHHOBHAJIbHOW )KUIKOCTH, IEPMOHAIIONHUTENCH (1epMODUILIIEPOB).

Junamudeckas aegopMaivs TKaHEW, NHHAMHYECKHH MOIYJIbh YINPYrocTu. MexaHU4ecKue
CBOICTBA MBI U KOCTEM.

100. VYupyrue cBoiicTBa 000J104€K MOJIBIX OPraHoOB. ¥YpaBHeHue Jlamnaca Juist CTaTUYECKOTo
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COCTOSTHUS] TOHKUX YIIPYTHUX 000JI0YEeK.

1. CraTuyeckoe COCTOSIHUE YIIPYTOoro KpOBEHOCHOTO cocya, ypaBHenue Jlame. YpaBHeHue
nedopmanuu KPOBEHOCHOTO cocyJa MpU H3MEHEHUHU JaBJICHUS KPOBU. MexaHMUecKue
CBOICTBa KPOBH.



102. HeHnproTOHOBCKOE T€YEHUE KPOBU IIPU HU3KUX CKOPOCTAX CABUra, ypaBHeHHE KeccoHa u
ypaBHEHHE 3axapyeHKO. MOJIEKYJISAPHO-KIECTOYHbIH MEXaHU3M HEHBIOTOHOBCKHX CBOMCTB
KPOBH, POJIb arperaiuuu (MeKKJIETOYHBIX B3aUMOACUCTBUI) SPUTPOLIUTOB.

103. OnTu4eckue U AIEKTPUUYECKUE METOAbI UCCIEAOBAHUS MEKKJIETOUHBIX B3aUMOICHCTBHI
W arperaTHOTO COCTOSIHUS KPOBH.

104. MexaHuueckue sIBJICHUA B JIETKHX. JluarpaMMbl pacTs>KeHUS JIETKUX B YCIOBHSX
3aM0JIHEHUS CpeJaMu C pa3HbIM MOBEPXHOCTHBIM HATS)KEHUEM.

105. Bxnag moBepXHOCTHOTO HATSKEHHUS B albBEOJIAX U YIPYTUX CUII AJIbBEOJIIPHON TKaHU B
paboty Bbioxa. CTaTHyeckoe MEXaHMYECKOE COCTOSIHHUE aTbBEOJbl, ypaBHeHUE Jlammaca.

106. Ponb cypdhakTanTa B M3MEHEHHH TTOBEPXHOCTHOTO HATSHKEHUS B allbBeoiaX. 3HAUCHHE
MOBEPXHOCTHBIX SBJICHHUM MPU OTEKE JETKUX.

107. JIuneiiHas 1 00bEMHasi CKOPOCTb KPOBOTOKA. METO/IbI U3MEPEHHSI CKOPOCTH JIBHIKEHHS

KpPOBU B KpPOBEHOCHBIX COCYJax, YyJbTPa3BYKOBOM JAONIIEPOBCKUI cnoco0. I['paaueHT
CKOPOCTHU TE€UEHUSI KPOBH B PA3IMUHBIX YYaCTKaX KPOBEHOCHOW CHUCTEMBI M €ro 3HAYEHUE IS
Pa3BUTHA ATOJOTUYECKUX COCTOSHUM.

108. [M'unpaBnanueckoe (reMoJUHAMUYECKOE) COMPOTUBIICHHUE, THAPOAMHAMUYECKAs EMKOCTb
U TUIPOAMHAMHUYECKAs: MHAYKTUBHOCTh COCY/1a C KPOBBIO.

109. MexaHu3M reHepaluy U pacipoCTpaHEHUs MyJIbCOBON BOIHBI. DopMyiibl Ga3oBoi
CKOPOCTH pacIpOCTPaHEHUs IyJIbCOBON BOJIHBI, X BBIBOJ, C TOMOLIBIO aHAJIN3a PA3MEPHOCTH.

110. Onpenenenue ynpyrux CBOMCTB COCYJI0OB MyTEM M3MEPEHUSI CKOPOCTH MYyJIbCOBOM
BOJIHBI.

111. I'emopnHaMuueckue mpoLECChl B CUCTEME MUKPOLUPKYJSALMM, PE3UCTUBHBIN
(BSI3KOCTHBII) XapakTep CONPOTHBIIEHUS MEIKUX cocyaoB. OO0Iiee CONPOTHBIEHUE CUCTEMbI
COCYJIOB, COEMHEHHBIX IOCJIEOBATEIbHO WIM NapajuieabHo. PopMmyiia reMOINHAMUYECKOTO
nepupepruIecKoro CONpOTUBICHHUS.

112. Cucronnyeckuii, MUHYTHBI 00beM KPOBU U CEpJEYHBIH MHACKC KaK MOKa3aTesln
POU3BOAUTEIBLHOCTH Cepala. AHaNIM3 KPOBOTOKA B OOJIBIIOM Kpyre KpOBOOOpalieHUs Ha
OCHOBE CHCTEMBbI JKBHMBAJCHTHBIX COCYIOB, T'€éMOJAMHaAMUYecKass (Gopmyrna CHUCTOIHMYECKOTO
00BbeMa KPOBH.

113. Oco0eHHOCTH TeMOJUHAMUKH TPU CEPACYHON HEeJA0CTAaTOUYHOCTH. Bapumaruum
AJIEKTPUYECKOr0 UMIIEJJaHCA TKaHEH B Pe3yJIbTaTe U3MEHEHUs KPOBEHAIOJHEHHSI UX COCY/I0B.

114. Metoa umnenaHcHOi peorpaduu i ONpeesIeHUs] CUCTOIIMYECKOTO BBIOpOCa KPOBH;
JJIEKTPOHBIE CUCTEMBI, IPUMEHSIEMbIE B UMIIEJaHCHOW peorpaduu.

115. Kapnuorennoe cmemnienune tena. bamnuctokapamorpammsel. OmnpeneseHue
CHUCTOJMYECKOTO  BbIOpOCa  KpOBM IO  JaHHBIM  H3MEPEHHMS  HM3KOYaCTOTHOM
0aJTHCTOKAPAUOTPAMMBI.

116. OCOOEHHOCTH COKpaIleHHs MPSMOU M TeprucToi Mbii. CokpalieHue CKeIeTHOU
MBIIIIBl B AKCHEpPUMEHTE 0e3 ycKopeHHs. TeraonpoayKuus HpU YKOPOUYEHHUU MBILIIIBL.
3aBUCHMOCTb CKOPOCTH HM30TOHMYECKOTO COKpAIICHUS MBIIINIBI OT CHJIOBOM HarpysKy,
ypaBHEHHE XWIlIa.

117. I'enepanuu cuiibl nonepeyHbIMU MOCTUKaMH. CHila Ha KOHIE MBIILIEYHOTO BOJIOKHA U
€ro CKOPOCTb YKOPOYEHHsI, BEIPAKEHHBIE YEpPE3 NTapaMeTPhl capKoMepa.

118. I'enepanys 3ByKa IpU COKPAILEHUH MBIIIIBI.

119. BekropHast opranuszanys CTpyKTypbl SIIUTENNS B KALIEYHUKE U HeppoHaX. TpancnopT

caxapoB W AMHHOKHUCIIOT B TOHKOM KHIIKE B KOMILICKCE C MNEPCHOCUYHUKOM. MCTOH
KOPOTKO3aMKHYTOI'O TOKa Vccunra IJI UCCIICAOBAHUA aKTUBHOI'O TPAHCIIOPpTAa MOHOB.

120. TpaHcanuTeMaNbHBI TPAHCTIOPT BOJABI B KUIIEYHHKE W HepoHax. MexaHU3M
OCMOTHYECKOI0 KOHIIEHTPUPOBAHUS MOYH B HE(hpOHaX.
121. Kierounblii MexaHu3Mm neicTBUS HEPPOTPONHBIX TUYpETUUECKUX BellecTB. Kuneruka

OKCUT'€HAIlMU KPOBH B ajbBeosiaX. 3HauY€HUE CKOPOCTU AU(PGY3Un M BEIUYUHBI IJIOLIATU
JIbIXaTeNIbHBIX MEMOpaH allbBEOJI B HACBHIILIEHUU KPOBU KHCIIOPOJIOM.

122. Onrtuyeckas cuctemMa riasza. Pasmepsl (GOTOpEnenTOpPHBIX KJIETOK (MaJloueKk U
KOJI00YEK), OCTpOTa 3pEHUS U sBJIeHUE AUPPAKIIUU CBETA.
123. MonekynsipHas opranu3anus (GoTopernenTopHOi MeMOpaHbl.. 3PUTEIIbHBIC TUTMEHTHI:

KJaccu(uKanus, CTpOCHUE, CIIEKTPalIbHbIE XapaKTEPUCTUKH; (POTOXUMHUYECKHUE MPEBpAILEHUS
pozorncuHa. PaHHUE ¥ T031HKE peLeNTOPHbIE TOTEHIIUAIbI.

124. Perunonarus, poiab GOTOCEHCHOUIN3UPOBAHHOTO CBOOOIHBIM MOJIHOCTBIO-TPAHC-
peTHHAJIeM OKHCIeHUsT MeMOpaHHBIX JUNUA0B. I[lpupoga mMmpo3pauyHOCTH POTOBHIBI U
XpycCTaluKa.



125. Mexanusm cBeTOpaccessHus B XpyCTaluKe Npu KatapakTe. POTOXMMHYECKHUE
MEXaHU3Mbl BOSHUKHOBEHHUSI KaTapAKThI XPYCTAIUKOB.

126. Oco0GeHHOCTH MOJICKYJISIPHO-KJICTOUHOW OpTaHU3aIlii OOOHSTEIBHBIX M BKYCOBBIX
Ki1eTok. KuHeTHueckne XapakTEepUCTHKH B3aUMOJECHCTBUSA IMMAaXydyUX CTHUMYJIOB C
xemopeuentopamu. TpaHCOyKUHs CUTHalIa B OOOHSATEIbHONM M BKYCOBOH pELENTOPHBIX
KJIETKAaX.

127. duznyeckas npupojaa 3Byka. HacToTHas 3aBUCMMOCTbh YYBCTBUTEIBHOCTH yXa.
Mexanuueckue cBoiicTBa 6apaOaHHOMN MEpEenoHKU U 0a3mIspHONH MeMOpaHbl YIUTKH. MeTo bl
uccienoBaHus KosneOaHui Oa3uisipHoM MeMOpanbl. Penenmus koneOaHuit 0a3uisipHON
MeMOpaHbl BOJOCKOBBIMH  KJETKaMH. MeXaHM3M paclno3HOBAaHMUS UYHUCTBIX TOHOB.
XapaKkTepUCTUKU CIYXOBOI'O OIIYIIEHHS U HUX CBA3b C (PU3NUYECKUMH XapaKTEepPUCTUKAMHU
3ByKa. 3akoH Bebepa-Dexnepa. 3BykoBble uamepenus. Aynuomerpus. lllymomep.

128. OCHOBHBIE XapaKTEPUCTUKHA BHEIIHUX JJIEKTPUUECKHUX MOJEH TKaHEH U OPTraHOB.
KileTkn kak TOKOBBIE 3JEKTpUYECKHE TeHepaTopbl. IlaccHBHBIE 3IE€KTpUYECKHE CBOMICTBA
TKaHEW U OpPTraHoB.

129. OKBUBAJIEHTHBIE YIEKTPUUECKUE CXEMBI TKAHEN U OPraHOB. DJIEKTPUUECKUM UMIIEIaHC
TKaHEW M €ro 4acToTHas 3aBUCUMOCTb. OCHOBHBIE BHU/IbI AIEKTPUUYECKON aKTUBHOCTH KMBBIX
KJIETOK.

130. Onurcanue NepeMeHHOMN AIEKTPUUECKON aKTUBHOCTU KJIETOK U TKAHEW TOKOBBIM
JUIIOJIBHBIM Ie€HepaTopoM. TO4YeuHBI W KOHEYHBIM TOKOBBIM JUIIOJIBHBIA I'E€HEpPAToOp, €ro
JIUNOJILHEIA MOMEHT.

131. IToTeHmuan oTaAEABLHOr0O MOJII0CAa TOKOBOIO MCTOYHHUKA, HAXOISIIETOCS B 00bEMHOI
npoBosmei cpeae. [loTeHman TOKOBOro JABYXIOIIOCHOTO MCTOYHHKA B 0OBEMHOM cpejie U
€ro MYJIbTHUIIOJIBLHOE Pa3IokKeHHE.

132.

133. buoduznueckue MPUHIUIBI JTEKTPOUMITCITAHCOMETPUIECKUX METOJIOB MCCIICIOBAHMS.
TexXHOI0TUH ICKTPOUMIIETAHCHBIX U3MEPEHUN CII0KHBIX O0OBEKTOB.

134. MOoCTOBO METOJ U3MEPEHUS FTCKTPUIECKUX CBOMCTB OMOOOBEKTOB.

135. VIMITy TbCHBIN METOT U3MEPEHUS STEKTPHUUECKUX CBOWCTB OMOOOBEKTOB.

136. ®a30BbIi METOA U3MEPEHUS DIEKTPUIECKUX CBOHCTB OMO0OBEKTOB.

137. brodusnueckue OCHOBBI PETUCTPAIUU JICKTPOKAPAUOTPAMM IPU PA3TUIHBIX

OTBCJIACHUAX. I[HHTCHBHBIﬁ MOHUTOPHUHI JJCKTpOKapAuorpamMm B MNOEIAX JHArHOCTUKHU
(YHKIIMOHAJIBHOI'O COCTOSHUS Cep/lia.

138. Muokapa Kak 3JIEKTpUYECKUN CUHUUTUH. PDOpMHPOBAHME MCTOYHMKOB TOKa
JTUTIOJIBHOTO THUITAa B MHOKApP/IE MPHU TeHEPAIUK ITOTEHITNAIOB ICUCTBUS MUOITUTOB.
139. DIIeKTpUUYECKHue OMOMOTEHITUAIIBI Cep/illa Ha TTOBEPXHOCTU Teja; X TUTOIbHBIN

xapakTep. OJIEKTPUYECKHM BEKTOp cepAlla Kak JUMOJbHBIA MOMEHT 3KBHUBAJIEHTHOTO
ANEKTPUYECKOTO TUTIOIBHOTO HCTOYHUKA MUOKAp/a.

140. [IpocTpaHCTBEHHBIE U MIOCKHE BEKTOPHBIE JIEKTPOKAPIUOTPAMMBI U METOABI UX
u3MepeHuss. MyJNbTUIIONHBIA XapakTep SIEKTPUUECKUX OHOMOTEHIIMANIOB Ccepiala Ha
HEOOJIBIIIOM YJaJIeHUU OT MUOKap1a. MeToabl HCcCleI0BaHusl.

141. Kunerounsiit mexanusm rene3a OKI'; onpenenenne AUNOIbHBIX MOMEHTOB Pa3JIMUHbBIX
Y4aCTKOB MHUOKapAa IO JaHHBIM MPOBEACHHS BO30YKICHUS M TOTCHIIMAIIOB JEHCTBUS €TO
KJIETOK.

142. DnekTpudeckre OMOMOTEHIIABI TOJIOBHOTO MO3ra Ha IIOBEPXHOCTHU TOI0Bbl. CHCTEMBI
Komnbrotepnsiii pacuer OKI' B HOpMe M IpU NATOJOIMYECKUX COCTOSHUSX B PazIUYHBIX
OTBECHUSX.

143. orBeaeHus DOI'; Buabl OOI. DnekTpuyeckas akTUBHOCTh UPaMUAHBIX HEHPOHOB
HOBO KOpPBHI KaK UICTOYHHUK I'eHe3a IEKTPOIHIIedaIorpamm.

144. NmMnynscHas v rpagyainbHas dJeKTpUYecKasi akTUBHOCTh MUPAMUIHBIX HEHPOHOB HOBOM
Kopbl. DopMHUpOBaHUE TOKOBBIX ABYXIIOJIOCHBIX UCTOYHUKOB U KBaJPYIOJIbHBIX T'€HEPATOPOB
B IUPAMUIHBIX HEHPOHAX.

145. O6mas dhopmyna st nucniepenn DO1; ko PUITUEHT B3aMMHOM TOMTapHON KOPPEIIAIUH
AJIEKTPUYECKON aKTHBHOCTH HEHWpPOHOB. buodusmueckue ocHOBBI peructparuu IO npu
Pa3IMYHBIX OTBEJICHUSX.

146. JlnmutenbHbId MOHUTOPUHT D3I B 1IEAX TUAarHOCTUKH (DYHKIIMOHATBHOTO COCTOSTHHS
TOJIOBHOTO MO3Ta. 3HA4YeHUE OpHUEHTAllMM MHPAMUIHBIX HEWpPOHOB B HOBOW KOpEe U
CUHXPOHM3AINH UX TEKTPHUECKON aKTUBHOCTHU AJis Tene3a D01,



147. ®opmynbl 3aBUCUMOCTU aucnepcun DI mpu HECKOppeIupoBaHHOU U
CKOPPEJMPOBAHHON JJIEKTPUYECKON AKTUBHOCTH HEWPOHOB; OMNPEACICHHE HX CPEIHETO
Koa(puImeHTa KoppesIuu.

148. OCoOEHHOCTH AIEKTPUUYECKOTO TMOJIs TUIITIOKAMIIA: TPOCTPAHCTBEHHASI 3aBUCUMOCTD
3HaKa MAMIUIMTYJbl €ro pUTMHYECKUX »dyekTporpamMMm. @dopmyna mnpocTpaHCTBEHHOTO
pacrpezieNieHus: HOTEHIMaNa ANEKTPUIECKOTO MOl TUIIOKAMITa C Y4E€TOM €r0 KPUBU3HBI.

149. I'ene3 purmuuecknx 31" B HEHPOHHBIX CETAX C BO3BPATHBIM TOPMOKEHHEM. 3HAUYCHUE
addepeHTHON UMITyIIbCalluU B TeHe3e puTMuueckux I01.
150. buodusuka ynpTpa3zByka. AKycTudecKuil uMmmenaHc cpeabl. BzaumoneiictBue

yibTpa3Byka ¢ TKaHsMH. OCHOBHBIE pexuMbl paboTel. A. B, M, [lomiepoBCKkHUe pPEKUMBI:
PWD, CWD, PD, TD, CFM.

151. [punnun dopmupoBanus Y3 n300pakeHHuss B KaXJI0M U3 pexuMoB. OCHOBHbBIE
XapaKTEPUCTHKH YIIBTPAa3BYKOBBIX CKAHEPOB: MPOCTPAHCTBEHHAS pa3pelIaonas CliocoOHOCTb;
MPOJONbHAS U MONEpeYHasl pa3pemaromas crnocoo0HocTb. UyBCTBUTENBLHOCT. JInHAMUYECKU
Iuana3oH. BpemeHHas pasperaronias CiocoOHOCTb.

152. VYnbrpa3BykoBble qaTuuky. [IpuHiun paboTe! naTunka. TUbl JATYMKOB.

153. ApredakTsl akycTHuueckoro n3obpaxenus. [lomexu u HaBoaku. MepTBasi 30HA.
bokoBeie nemectku. OOpa3zoBaHue TeHEH. AKyCTHUECKOE TCEBIOYyCHIIeHHE. PeBepOeparum.
JlatepanbHble TEHU. XBOCT KOMETHI.

154. Oddext Hommepa. OneHka CKOPOCTH ABWKEHUS TI0 JOTUIEPOBCKOMY CIBUTY YacTOT.
HonnepoBckuii yron. HenpepwsiBHOBOTHOBOHM nommiep. O6nactu mpumeHeHus. OCHOBHBIC
JOCTOMHCTBA W HemocTaTku. MwmmynbcHOBONHOBOM mommiep. OO0macTd NpUMEHEHHS.
OCHOBHBIE TOCTOMHCTBA U HEAOCTATKH.

155. JonmiepoBkue U HEAOMIUIEPOBCKUE MOTO/Ibl BU3yau3allil U OLIEHKH KPOBOTOKA.
Oxokapauorpadus. OcHOBHBIE yIbTPa3ByKOBBIE JOCTYTbI K cepauy.
Homnepaxokapauorpadusa. Kommnbrotepras OxoKI. KourtpactHas 3OxoKI'. Knunuueckas
sxokapauorpadusa. IxoKI - metox pacuera nokaszaTeneil IIEHTPATbHON TeMOAMHAMUKH.

156. Y3 AuarHocTuka HEKOTOPBIX MATOJOTHYecKuX cocTosiuuit 6ompHoro (MBC,
KapAuoMuonaTuu, nepukapautsl). Ctpecc — OxoKI'.

157. VY bpTpa3ByKOBbIE METO/bI MCCIIEIOBAHUS COCYAUCTON CUCTEMBI: Jommieporpadus,
I[BETOBOE JIOMIUIEPOBCKOE KapTUPOBAaHHE MOTOKOB, TPAHCKpaHUANbHas aommieporpadus, Y3
CKaHHUPOBAHHE.

158. MarnautHo-pe3oHancHas Tomorpadust (MPT, MRT, MRI). Bkinan oTreuecTBeHHBIX U
3apyOexHbIX uccienonateneil B cozganue SAMP-tomorpapuu (MPT). buogusnyeckue oCHOBbI
merona MPT. IaTeHCUBHOCTB peructpupyeMoro MP-curnana: npoToHHasl INIOTHOCTh TKaHEH,
BpeMsl NPOAOJBHON CIMH-PELIETOYHOM peJlaKkCalun T1 BpeMsl IONIEPEYHOM CIMH-CIIMHOBOMN

b
penakcauuu, AUPpQy3us UCCIEAYEMbIX CTPYKTYP.

159. VYpasuenue brnoxa. [lpunnunel nocrpoenus MP-u3zo6paxenuit. MP-tomorpadsl. Buabt
tomorpadun: nuddysHas cnekrpaabHas Tomorpadus, MP nepdysus, MP cniekrpockonus, MP
anruorpadus, pyaknuonansaas MPT, MPT tepmomeTpus.

160. AOGCOIIOTHBIE U OTHOCHUTEIIbHBIE TPOTHUBOIIOKa3aHus 1yist MPT.

161. PaguonyknuaHass AuarHOCTHKA M HCCIeIOBaHUS. METOJbl, UCHOIB3YIOIIHE
pazMOaKTUBHBIE WHIAUKATOPBl — PATUOHYKIHMbI (MEYEHBbIE aTOMbI) C JHArHOCTUYECKUMHU U
UCCIIEI0BAaTEIbCKUMU LEIAMU. [leTEeKTOpbl, PErucTpUpyIOlUe HOHU3UPYIOIIEE H3IIyUYEHUE:
CJIeZIOBbIE (TPEKOBBIE) JETEKTOPhI, CYETYUKH, HHTEIPAJIbHBIE TPUOOPHI.

162. Cuunturpadus. Pannodapmanesruueckue npenaparsl (POII). 'amma-cuunTurpadus
(ramma-tomorpad). I'amma-kamepsl. Jlerextopsl. @Y. KommumaTopsl. DIeKTpOHHOIyYEBas
TpyOka. @oTorpaduueckas U MoJIIPOUIHAS KAMEPHI.

163. bunyknunneie ucciaenoBanus. Junamuueckas cuuHTUrpadus. ABropaguorpadus.
®otosmynbcua. PagmoaBrorpad mmm aBTopanuorpamma. PaauanyonHas 0€301aCHOCTD.
Hopwmsl paguannonnoit 6e3onacHoctu. Tpu rpynns! nanuentos: AJl, B, B/I.

OO0pasen OnJieTa /11 IPOBeICHUsI IK3aMeHa

OI'AOY BO PHUMY um. H.U. IIuporosa Munsapasa Poccun (ITuporosckuii Y HuBepcurer)



Kadenpa obmieit u menununackont onopuznku Mbd
buser Ne

JUTSI TIPOBEJICHUS DK3aMeHa 1o quctumuinae « OO0Imas 1 MeANIHHCKas: On0PU3NKay 10
nporpamme crierpanuteTa no crnenranbHocTy 30.05.01 Menuuunckas OMOXUMUS
HaIpaBJICHHOCTH (Mpodnitb) MeaumuHcKass OMOXUMUS

1. PaBHoBecHbie moTeHIManbl Hepruera u Jlonnana. CtanimoHapHbBINA MOTEHIIUAI: YPaBHEHUE
lNonbamana-XomxkkuHa-Kama g pacyera 3Ha4€HUN MOTEHIIMATIOB MOKOS U JIEHCTBUS.
Posb akTHBHOTO TpaHCIIOPTa MOHOB B F€HEPALIMU TOTEHIIMAJIOB MOKOSI.

2. OCHOBHBIE€ THIIBI MATOJOTHYECKUX MPOIIECCOB, CBSI3AHHBIE C MEPEKUCHBIM OKHUCICHUEM
JIUTIUJOB: ABUTAMHUHO3bI, HEIOCTAaTOK CeJIeHa B MUIIE, MHTOKCHUKAIIMU, JEHCTBUE
WOHM3HpYIOUIEH paauanuu, aercrBue Y@ mydel, BocHaleHHE, KaTapakTa U JApyTHe
r1a3Hbie 00s1e3HU, 00JIE3H UMMYHHOW CHCTEMBI, aTe€POCKIIEPO3.

3. MexaHu3M CBETOpaccessHHs B XpYyCTalMKe IpH Karapakre. DOTOXUMHUUYECKHE
MEXaHU3Mbl BO3SHUKHOBEHHUSI KaTapPAKThI XPYCTAJIUKOB.

3aBenyroumii kadenpoii

Batumen Oxner BauecnaBoBuu

Jlokrop ¢usuko-

MaTeMaTUYeCKUX HayK, JloleHT

Kadenpa obmieit u menunuuckoit onopuznku MbD




8. MeTroauyeckue ykazaHusi 00y4aommuMcs M0 0CBOEHHIO U CUUIIJIMHbBI

MeTtoauyeckue yKkazaHusi AJsl MOJATOTOBKH K 3aHIATHAM JIEKIIMOHHOT0 THIIA

- BHUMATEJIHHO MPOYUTATH MaTepUal MPEAbIIYIIECH KU,
- 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
IHUCIUIUIHHE;
- 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 (PEeKOMEH/I0BaHHbIE YUeOHUKH,
METOJIMYECKUE MOCOOUs, O3HAKOMJICHHE C MaTephallaMH, ONMyOJIMKOBAHHBIMU HAa PEKOMEHIOBAHHBIX
MEIUIUHCKUX CalTax), OJJIEKTPOHHBIMH OO0pa30BaTEIbHBIMH pecypcaMu (IOTOJHUTEIbHbBIC
WUTIOCTPATUBHO-UH(GOPMAIMOHHBIE MaTepHalbl, MpEeJICTaBICHHbIE Ha calTe Kadeapsl), ¢
KOHCIIEKTaMH OOy4YarolIerocsi: 4YTeHUe, M3y4YeHHe, aHamu3, cOop u 0000meHue wHPOpManuu, e
KOHCIIEKTUPOBAHHUE.



9.

YueOHO-MeTOANIECKOE,

HH(POPMALIMOHHOE M MAaTepHAJIbHO-TeXHHYeCKoe obecneyeHne

TUCIHUIINHBI

9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne | HaummenoBaHue, aBTOpP, FoJ M MecTO u3aHusa | Pexomenayercst npu uzydenun pasnesiop | KoauuecTtBo |I1eKTPOHHBINH
n JAUCHMILTHHBI 3K3eMILISAPOB | agpec pecypca
/n B On0anorTexe
1 2 3 4 5
1 |buodwusuka opraHoB: yuebHOe mocodue st Buodusuka opranos u Tkaneit buodusznka 4

CTYIICHTOB BY30B, 00Y4aIOIIHXCs 110 CIIell. ~ MaTOJOTMYECKUX IPOIIECCOB
Buodmsuka’, Pourynkun . U., ecenko E. E.,
Hogocenos B. Y., 2024 - 2025
2 | Du3NKO-XUMHYECKHE OCHOBHI (hoToOnonorudeckux |Dorodnodusuxa 489
TIPOLIECCOB: YUEOHUK IS CTYJCHTOB BY30B,
Bragumupos 10. A., ITotanenko A. 5., 2024 - 2025
3 |buodwusmuka: yaeOHUK 11t By30B, ApTioxos B. I, Bro¢dusmka KISTOYHBIX MPOLECCOB 0 https://www.
2024 -2025 Bro¢wusuka opraHoB u TkaHel iprbookshop.ru
MornekynspHaast 6buopusuka bruoduzuka /110045.html
MIaTOJIOTUIECKHX IIPOIIECCOB
Dorobnobusuka
4 | ®usuka u Onopusuka: yaeOHUK I CTYACHTOB Brodusnka KI1eTOYHBIX MPOLIECCOB 7
MEIUIIMHCKUX BY30B, AHTOHOB B. @., 2024 - 2025 |Buo¢usuka opraHoB U TKaHEH
Monexkynsapras 6uodusuka brnodpusmnka
MaTOJOTMYECKUX IIPOIIECCOB
DoTobuobusnka
5 |buodwusnka kneTouHBIX mpoueccoB. brnodusnka: Brodusnka KI1eTOYHBIX POIIECCOB 30
[yueOHUK 1T OMOTOTMIECKUX CIICIIHATBHOCTEH
By30B], Pyoun A. B., 2024 - 2025
6 |brodusnka KIETOUHBIX IponeccoB ; MexaHU3MBI Bro¢usuka KICTOYHEIX IPOIECCOB 18
HEePBUYHBIX (POTOOHOIOTHIECKHX MTPOLIECCOB. dorobrodusuxa
Bro¢usuka: [ydeOHUK 1151 BEICIINX yIeOHBIX
3aBenenuii], Pyoun A. B., 2024 - 2025
7 |buodu3smka KIECTOYHBIX IpoleccoB ; buodusuka Bruodusnka K1eTOYHBIX MPOLIECCOB 18
MeMOpaHHBIX IponeccoB. brnodusnka: [yue6Hnk
JUIS BBICIIMX Y4eOHBIX 3aBefeHui], Pyoun A. b.,
2024 - 2025
8 |MenunuHckas onodusnka: [yueOHUK Is brodu3srka KIETOYHBIX MPOIIECCOB 1
TEXHUYECKUX YHHBEPCUTETOB U MEIUIIUHCKIX Bro¢usuka opraHoB u TKaHel
By30B], Camoitnos B. O., 2024 - 2025 MonexynspHas 6nopusuka bruodunzuka
TIaTOJIOTUYECKUX IPOIIECCOB
DoTobuobusnka
9 |O6uias buodusnka, Bonpkenmreitn M. B., 2024 - |Brodu3uka KI€TOUHBIX IPOLIECCOB 6
2025 Buodusuka opraHoB u TkaHel
MonexkynspHaas 6nopusuka bruoduzuka
TIaTOJIOTUIECKHX IIPOIIECCOB
Dorobuobusuka
10 |Buodusuxa, Bnagumupos 10. A., 2024 - 2025 Buogu3nka KIeTOYHBIX TPOLIECCOB 5
Bro¢usuka opraHoB u TkaHeH
MonekynspHaas 6uopusuka bruoduzuka
TIaTOJIOTUIECKHX IPOIIECCOB
Dorobuobusnka

9.2. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTEpHET», B TOM
yucie npogeccCHOHATBHBIX 0a3 TaHHBIX, HEOOXOANUMBIX /IJIs1 OCBOCHHS TMCIUIIHHbI

1. Hoctyn x uHbOpMaIMoHHO-TToucKoBoi cucteme: Medline, PubMed - https://www.ncbi.nlm.nih.
gov/pubmed/
2. Protein Data Bank (https://www.rcsb.org/)

9.3. IlepeyeHb HMHPOPMAUMOHHBIX TEXHOJOIMH, MCHOJb3YyeMbIX TMPH OCYIIECTBJIEHUH
o0pa3oBaTe/ILHOI0 Mpolecca Mo JUCHUILINHE, BKIOYAas NepedyeHb MPOrpaMMHOro odecneyeHust
U NMHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (IIPU HAJTUYHHT)

1. MS Windows B penakmusx: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nunien3ust 6eccpouHo
2. MS Office B penakmusx: «Standardy», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUTEH3HS 0€CCPOYTHO



o

Lo

10.

11.
12.
13.
14.
15.
16.
17.
18.

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

MS Visio B penakmusx: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nuueH3us
OeccpoyHO

Astra Linux Special Edition, BapuanT nunensuposanus «Opem», PYCB.10015-10 — nunen3us
OeccpoyHO

Adobe Acrobat Reader — cBo601H0 pacnipoctpansemoe [10

["apaHT (cripaBoyHas nmpaBoBasi cucrema) — Jauiensus a0 31.07.2027

FastStone Image Viewer — cBoOoaHO pactpoctpansiemoe [10

Snnexc bpaysep st opranmzanuii — cBo0oaHO pacmpoctpansiemoe [10

[Tnardopma «1C:Ilpennpusrue 8», konpurypauuu «1C:loKkyMEHTOOO0OPOT roCy1apCTBEHHOIO
yupexenus», «1C:Yuusepcutetr [TPODy», «1C:Meauunna» — nuieH3ust 0ecCpoyHo

Enunas uudposas oOpazoBarenbHas cpena PHUMY wum. H.M. IluporoBa — cobcTtBeHHas
paspabdotka PHUMY

MTC Jlunk nnatdopma aJis mpoBeaeHus: BeouHapos — nueH3us 1o 04.07.2027 r.

Antuupyc Kaspersky endpoint Security — munensust 1o 19.09.2027 r.

ApxuBatop 7-Zip — cBoboaHO pacmpoctpansemoe [10

[TnaTdopma «Kinescope» - munensus 1o 11.03.2027 r.

Cucrtema ynpasnenus ooyuenuem (LMS) — nunensus 6eccpounas

Ubuntu — cBo6onHo pacnpoctpansemoe [10 (OC ¢ OTKpBITHIM UCXOIHBIM KOJIOM)

Debian — cBo6oH0 pacnpoctpansiemoe [10 (OC ¢ OTKpPBITHIM UCXOIHBIM KOJIOM)
bannbHO-pedTHHTOBAsE cucTeMa KOHTPOJIsI KauecTBa OCBOEHMSI 00pa30BaTEIbHOM MMpOrpamMmbl B
ABTOMAaTHU3MPOBAHHON 00pa30BaTEIbHON CUCTEME YHUBEPCUTETA.

MS Office (Excel)

MS Office (Power Point

PowerGraph Professional

Kinetic Analyser

National Instruments LabVIEW

ADInstruments LabChart

MS Office B penakmusix: «Standardy, «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUTEH3HsT 06€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 1uis IPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA, 3aHATHH Cronsl , CTalmoHapHBIN KOMIBIOTED , DKpaH

CEMHHAPCKOT'0 THIIA, TPYNIOBBIX H MHAWBUIYAIBHBIX KOHCYJIBTAIMH, TEKYIETO
KOHTPOJISL ¥ MPOMEXYTOUHOH aTTecTaluy, 000py10BaHHAs MyJIbTUMEINHHBIMHE U
HHBIMU CPEACTBAMH O0YUCHUS

Juis mpoexTopa , Komnerorep nepcoHaibHBbIi ,
[Ipoekrop MynbTUMEIUIHBII

Aynutopus Ui IPOBEACHUS 3aHATUH CEMUHAPCKOI0 TUMA (MIPAKTUYECKUX

Becsl 1aboparopssie , CriekTpodoTomeTp ,

3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT, Huctumsarop , Lentpudyra , XoaoaunbpHUK
JIEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB TPYIIIOBBIX ¥ MHMBUTyaTbHBIX
KOHCYJIbTAIUi, TEKYIET0 KOHTPOJIS M IIPOME)KYTOYHOI! aTTeCTalllH,

060DyI[OBaHHaSI MyJ'[I:TI/IMeZ[I/IﬁHLIMI/I W WHBIMU CPCACTBaAMU O6quHI/IH

VYueGHast MeOeInb (CTOJIbL, CTYIbs),
KOMITBIOTEpHAsI TEXHUKA C BO3MOKHOCTBIO
MOJIKITIOUCHUS K ceTH «HTepHeT» U
obecreueHneM JOCTYIIa B IEKTPOHHYTO
MH(DOPMAIIMOHHO-00pa30BaTEILHYIO CPEAY

3 |TlomeeHue 1u1st CAMOCTOSITEIBHOM paboThl 00YYarOIMXCsl, OCHAILIEHHOE
KOMITBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO IIOAKITIOUEHHS K ceTu VIHTepHeT 1
obecrieyeHreM JIOCTyIa B 3IEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeIbHY IO
Cpely OpraHH3aIun

VueGHast MeOenb (CTOJIBI U CTYJIbSI ISt
00YJaIOIIIXCsT), CTOJ, CTYJI IPETOIaBaTes,
MePCOHANBHBINA KOMITBIOTED; HAOOP
JIEMOHCTPAIIMOHHOTO 000PYI0BAHHS
(IpOEKTOP, DKPaH, KOJOHKH)

4 | YueGHas ayquTOpus JUIs IPOBEACHUS IPOMEKYTOYHOMN aTTeCTaluH

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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