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Hacrosmas pabouas mporpamma aucuumiaudsl b.1.0.24 O6mas u menuuuHckas Ouodu3uka
(ranee — pabouas mporpaMma JUCIUIUIMHBI) SIBJISETCS YacTbl0 MPOTPaMMBl CIELUATUTETa IO
cneuuanbHoctd 30.05.01 Menununckas 6MOXUMUSL.

Hanpasnennocts (npoduib): Menunuackas 6MOXuMusl.

®opma o0yuyeHus: OyHasl.

CocraBurenu:
Ne, damunusn, Ums, Yuénas cTeneHb, JI0/ZKHOCTH MecTto padoTbI
n/n OtuecTBO 3BaHHe
1 JIro6unkuii Oner K.0.H., IOIIEHT TIOLIEHT ®I'AOY BO PHUMY um. H.U. [Muporosa
Bopucosuu Munznpasa Poccun (ITuporosckuit
YHuUBepcUTET)
2 Bbarumes Oner o.¢.-M.H., 3aBeAyIOIUI OI'AOY BO PHUMY um. H.U. Iuporosa
BsiuecnaBoBuu npodeccop kadenpoit Munznpasa Poccun (ITuporosckuii
YHuBepcurer)
3 AHOCOB AnekcaHap K.0.H., JIOIICHT JTOLEHT OI'AOY BO PHUMY um. H.U. ITuporosa
Koncrantunosuu Munsnpasa Poccuu (ITuporosckuit
YHuBepcuTer)

Pabouas nporpamma JUCHUILNIMHBI pCKOMEHIOBAHA K YTBCPIKICHUIO PCIICH3CHTAMMU:

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

Munznpasa Poccun (ITuporosckuit
YHuBepcuTer)

Pabouas nporpamma IMCHUIUIMHBI pACCMOTPEHA U 0100peHa Ha 3acelaHuu Kadeapbl

«Kadenpa obmieit u meaunuHCcKoH 6nodusnkun MbDy
MIPOTOKOJI OT «___ »

No

3as. kadenpoi

batumnies Oner BsauecnaBoBuu
JlokTop Pu3uKo-MaTeMaTHIeCcKuX
HayK, JlomeHT

Pabouas nmporpamma IUCHUIUIMHBI pACCMOTpPEHA U 0100peHa YYEHbIM COBETOM

«

»

IMPOTOKOJ OT « »

20 Ne

Jdupexrop Uucruryra
[Ipoxopuyk Erop bopucosuu
JIokTOp OMOJIOTUYECKUX HAYK,
HUJ1eH-KOpPECTIOHIEHT
Poccuiickoii akagemMuu HayK




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.

[K-5 CnocodeH npoBoaMTh HAYYHbIE HCCIEJOBAHUA B 00JIACTH MOJIEKYJISIPHOI MeTHIIMHBI U MOJIEKY/ISPHON OHOI0THH

MK-5.1/]1 Cobupaer u
00pabaTheIBaeT HAy4YHYIO U

3HaTh: T1aBHbIE 0a3bl METUIMHCKON ¥ OMONIOTHYIECKON HAyYHOH IUTEPATyphl U OCHOBHBIE
O6rodusMUecKUe IepUOINIECKHIE H3TaHHs.

HayYHOTEXHHUYECKYIO HHPOPMAIHIO,
B pe3yJsbTaTe yero GopMyaupyer

YMeTh: neproInuecKie U3AaHMs; OCYIIECTBIATE MOUCK HH(POPMALMU B HAYYHBIX H3JaHUAX.

IIpOBEpsieMbIE THIIOTE3HI B 00JIaCTH
MOJIEKYJISIPHOW MEAUIMHBI U
MOJIEKYJISIPHOH OHoIoruy.

BiageTs npaKTH4YeCKHM ONBITOM (TPYAOBBIMH AeHCTBUSIMH): PaOOTHI C HAYYHBIMHU
CTaThAMH B 001acT! GMO(PU3UKY U UCTIONB30BAHMS MATEPHUANIOB U3 HUX ISl HOATOTOBKH
Hay4YHBIX COOOIIEHUH.

TIK-5.1/12 IIpoBoauT ucciae1oBaHus,
HAOJIOIeHNS, SKCIICPUMEHTHI,

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

HU3MEpEHHUSI U1 IPOBEPKH TUIIOTE3 B
0071aCTH MOJIEKYJIIPHOM MEIULIUHBI U

YMeTh: mIaHUPOBATH MEIUKO-OMOIOTHYECKIE UCCIEIOBAaHHS B 001acT OMODU3UKH.

MOJICKYJISIPHOH OHOJIOTHH.

Bnaners mpakTHYeCKNM ONBITOM (TPYAOBBIMH A€iiCTBUAMM): pa3pabOTKH U POBEIACHUS
0a30BBIX MEUKO-OMOIOTHYECKUX IKCIIEPHIMEHTOB.

[IK-5.1]/13 ®opmynupyeT BBIBOABI IO

3HaTth: MPUHIUIIBI UHTEPpIPETALIUN OHOJIOTHUYECKUX JIAHHBIX I/ICCJ'[eILOBaHI/Iﬁ 61/10(1)I/I3I/IKI/I.

WTOraM HMCCJIeIOBaHHUM, HAOIOIeHHUH,
9KCIIEPUMEHTOB, U3MEPEHUH B
00J1aCcTH MOJICKYJISIPHOW MEITUIIMHBI 1

YMeTb: popMyIHpPOBaTh BHIBOABI 10 MMEIOIIMMCS TaHHBIM JIA00PAaTOPHBIX MEIUKO-
OMOJIOTHUECKUX HCCIIEJOBaHUH.

MOJICKYJISIPHOI OHOJIOTHH

BiajgeTs NpaKTHYeCKMM ONBITOM (TPY/IOBBIMM A€fiCTBHSIMHU): HHTEPIIPETALNHN JJAHHBIX,
HOJIYYCHHBIX B PE3yJIbTaTe 1ab0paTOpHbIX paboT M IKCIIEPHMEHTOB.

YK-1 Cnocoden OCYlIEeCTBJIATH Kpl/lTl/l‘leCKl{lﬁ aHaJ/Iu3 l'lpOﬁJ'leMHle chyaum‘i Ha OCHOBE CUCTEMHOI'0 Ioaxoaa,

BbIPa0aThIBATh CTPATErUIO el CTBUM

VK-1.U/11 Ananusupyer
IPOOIEMHYIO CUTYAIMIO KaK
CHCTEMY, BBISIBIISIS €€ COCTABIISIOIINE

3HaTh: OCHOBHBIC oTallbl, (1)0pMI>I 1 3aKOHOMCEPHOCTHU pa3sBUTHUA (1)I/ISI/IKO-XI/IMI/I'ICCKI/IX
IIPOLECCOB B OHOJIOrMYeCKNX 00BEKTaX Ha KBaHTOBOM, MOJICKYJISIPHOM, KJIIETOYHOM U
TKAaHCBOM YPOBHSX B HOPME U IIPU MATOJIOTHH, IPUBOISAIIUX K HpO6J’IeMHOI71 CUTyaluu.

" CBA3U MEXKY HUMU

YMeTh: aHaTM3UPOBATh OCHOBHBIE ITAIbI, (POPMBI U 3aKOHOMEPHOCTH Pa3BUTHUS HU3HKO-
XUMHYECKUX ITPOLECCOB B OMOIOrNYECKUX 00BEKTaX Ha KBAHTOBOM, MOJICKYJISIPHOM,
KJIETOYHOM U TKAHEBOM YPOBHSIX B HOpPME H IPH MATOIOTHHU NPU MPOOIEMHON CUTYALHH.

BiasieTh NPaKTHYECKUM ONBITOM (TPYAOBBIMH AelCTBUSIMM): HaBBIKAMHU HCCIICIOBAHHS
U BBISBIICHMS XapaKTepa M 3aKOHOMEPHOCTEH (PM3MKO-XUMUUYECKHX IPOLIECCOB B
OrONOrnUecKix 00BEKTaX Ha KBAHTOBOM, MOJICKYJISIDHOM, KJIETOYHOM M TKAHEBOM YPOBHSIX
B HOPME U IIPU NATOJIOTHH JUIS PEIICHUS.

YK-1.1/12 Onpenensiet npobessl B

3HaTh: METOBI aHATH3A HpO6IIeMHOI>1 CUTyalluu.

“HpOPMAIHH, HEOOXOIUMOH IS
pelueHus nNpoOIeMHOM CUTyaluy, 1
MIPOEKTHPYET MPOLECCHI IO UX

YMerb: onpenensth Npooesbl B ”HYOPMALMU U HAXOAUTD ITyTH BOCHOJIHEHUS 3THX
po0OeNIoB; yCTaHABIMBATE IIPHINHEI BOSHUKHOBEHHS IIPOOIEMHON CHTYaLUH.

YCTpaHEHHUIO

BiajgeTs NpaKTHYeCKUM ONBITOM (TPY/IOBBIMH €HiCTBHSAMHU): PEIICHUS POOIEMHON
CHUTYyal[M{ Ha OCHOBE JOCTYITHBIX HCTOYHUKOB HH(OPMALIUH.

YK-2 Cnocoden YpaBJfATh IPOEKTOM HA BCeX dTallaxX €ro *KM3HEHHOro IUKJIa




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

YK-2.11/11 ®opmynupyeT Ha OCHOBE
MIOCTABJICHHOH MTPOOIIEMBI
MIPOEKTHYIO 3a/1auy 1 C1ocob ee
pelIeHHs epe3 pean3aIiio
MIPOEKTHOTO YIIPaBICHUS

3HaTh: COCTOsIHHE MPOOIIEMBI, Ha PELIEHHEe KOTOPOil HAaNPaBJIeH MPOEKT, HA MOMEHT €ro
HayJaa.

YMertnb: popMyIMpOBaTh LENb U 331a4H IPOCKTA.

Banajers npakTH4YeCKHUM ONBITOM (TPYAOBBIMHM A€ CTBUAMM): HABBIKAMU aHATUTUYECKON
U MCCIICAOBATENbCKON ACATEIPHOCTH B CIIELMAIILHON 00IaCTH IIAHUPYEMOTO IPOEKTa.

VK-2.1]12 PazpabatbiBaeT
KOHIICTILIHIO MTPOEKTa B paMKax
0003HaYCHHOIT IPOOIEMBI:
(bopmyaHpyerT 11elb, 381349,
060CHOBBIBAET aKTYalbHOCTD,
3HAYUMOCTb, 0XKHIACMbIC PE3yIbTaThI
U BO3MOXKHBIE C)ephl X IPUMEHEHHS

3Harth: MECTO/IbI U CIIOCOOBI JOCTHMIKCHUS 1SN U PCHICHU IMTOCTAaBJICHHBIX 3a71a4.

YMmeTb: BoIOUpats Hanboee 3 hexTuBHbIC 1 HHHOPMATHBHBIE METO/IBI H CIIOCOOBI
JOCTVDKEHUS e ¥ PEIICHNS TOCTAaBJICHHBIX 3a1ad.

BaageTh npakTH4YecKHM ONBITOM (TPYA0BBIMH /1€ CTBUSIMM): HaBBIKaMU 3¢ (GEeKTUBHON
peann3anuy METOA0B U CIIOCOOO0B TOCTHIKEHHS IIEJIN U PENIeHHs II0OCTaBIeHHBIX 3a/1ad.

VK-2.1U5 OcyuiectBusier
MOHHUTOPHHT XO/Ia pean3aui
MPOCKTA, KOPPEKTUPYET OTKIOHCHUS,
BHOCHT JIONIOJTHUTEIIbHBIE H3MCHCHUS
B IUIaH pean3alliy MPOeKTa,
YTOYHSIET 30HBI OTBETCTBEHHOCTH
YYACTHHUKOB MPOEKTA

3HaTh: METObI JIOTUICCKOI'O U aHAJIMTHUYICCKOI'O paCCMOTPECHU I/IH(i)OpMaHI/II/I.

YMeThb: IPOBOAUTH aHATIN3 PE3yJIbTaTOB SKCIEPUMEHTAILHONW UCCIIE0BATEIBCKON
JICSTENbHOCTH.

BiajgeTs NpaKTHYeCKUM ONBITOM (TPY/OBBIMH AefiCTBHSAMHU): GOpMyIUpOBaHUSA
BBIBOJIOB U 3aKJIFOUCHHI HA OCHOBAHUH MOJNYYEHHOI HHPOPMALIUH.

6 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpPA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHHUS JNCHUIIJIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0

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

SHAHUA NJI1 IOCTAHOBKHU U PCIICHUA CTAHAAPTHBLIX 1 HHHOBAIIMOHHBIX 3a/1a4 I[pO(l)eCCHOHa.]'IbHOﬁ AeATCJIbHOCTH

OIIK-1.UJ1 IIpumenser
($byHIaMeHTaNbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS JUIS
petreHus MpogecCHOHATbHBIX 3a1a4

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

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

Baaaerb npakTH4YeCKHM ONBITOM (TPYAOBBLIMM AeHCTBUSAMHU): OCHOBHBIMH METOJaMH
UCCIIeIOBaHUS B 00JIACTH HAYK MEAUKO-OHOIOrHYECKOTr0 IPOQUIIS.

[K-5 CnocodeH npoBoauTh HAYYHbIE HCCIEJOBAHUA B 00JIACTH MOJIEKYJISIPHOI MeTHIIMHBI U MOJIEKY/ISPHON GHOI0THH

MK-5.1U/]1 Cobupaer u
00pabaTeIBaeT HAy4HYIO U
HayYHOTEXHHUYECKYIO HHPOPMAIHIO,
B pe3yJsbTaTe yero GopMyaupyer
IIpOBEpsiIeMbIE THIIOTE3HI B 00IaCTH
MOJIEKYJISIPHOIM MEAULIUHBI U
MOJIEKYJISIPHOH OHoIoruy.

3HaTh: raBHbIC 02361 MEAUIIMHCKOM M OHOIIOTMYECKOM HAYYHOM JIMTEPaTyphl  OCHOBHbIC
OropU3MYECKUE IEPUOTUUCCKIE U3TAHMSL.

YMeTb: OCYIIECTBIIAT TOUCK HH(POPMAIINN B HAYUHBIX H3AAHUSAX.

Biagers npakTHYecKHIM ONBITOM (TPYXOBBIMH JIefiCTBHSIMH): pabOTHI C HAYYHBIMH
CTaThAMH B 001acT! GMO(PU3UKY U UCTIONB30BAHMS MATEPHUAIIOB U3 HUX JISI HOATOTOBKH
Hay4YHBIX COOOIIEHUH.

TIK-5.1/12 IIpoBoauT Hccie10BaHus,
HaOJIOIeHNS, SKCIICPUMEHTHI,

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

HU3MEpEHHUSI U1l IPOBEPKH TUIIOTE3 B
001aCTH MOJIEKYJIIPHOM MEIUIUHBI U

YMeTh: mIaHUPOBATH MEIUKO-OMOIOTHYECKUE UCCIEIOBAaHHS B 001acT OMODU3UKH.

MOJICKYJISIPHOIH OHOJIOTHH.

BaageTs npakTHYeCKHM ONMBITOM (TPY/IOBBIMH JICHCTBHSIMM): pa3paOOTKH U MPOBEICHUS
0a30BBIX MEAUKO-OMOIOTHYECKUX IKCIIEPHIMEHTOB.

[IK-5.1]/13 ®opmynupyeT BIBOABI IO

3HaTth: MPUHIUIIBI UHTEPpIPETALIUN OHOJIOTHUYECKUX JIAHHBIX I/ICCJ'[eILOBaHI/Iﬁ 61/10(1)I/I3I/IKI/I.

HWTOraM HMCCJIeIOBaHHUM, HAOIIOIeHUH,
9KCIIEPUMEHTOB, U3MEPEHUH B
00J1aCTH MOJICKYJISIPHOW MEITUIIMHBI 1

YMeTb: popMyIHpPOBaThH BHIBOABI 10 MMEIOIIMMCS TaHHBIM JIA00PAaTOPHBIX MEIUKO-
OMOJIOTHUECKNX HCCIIEJOBaHUH.

MOJICKYJISIPHOI OHOIOTUH

BaajgeTs NPaKTHYeCKUM ONBITOM (TPY/1OBBIMM A€fiCTBHSIMHU): HHTEPIIPETALMH JJAHHBIX,
HOJIYYCHHBIX B PE3yJIbTaTe 1ab0paTOpHbIX paboT M IKCIIEPHMEHTOB.

YK-1 Cnocoden OCYlIEeCTBJIATH Kpl/lTl/l‘leCKl{lﬁ aHaJ/Iu3 l'lpOﬁJ'leMHle chyaum‘i Ha OCHOBE CUCTEMHOI'0 Ioaxoaa,

BbIPa0aThIBATh CTPATErUIO el CTBUM




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

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

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

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

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

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

3HaTh: METObI aHANIN3a TPOOJIEMHON CUTYAIHUH.

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

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

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

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

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

YMeTb: GpopMyIHpOBaTh LENb U 3aJaH TIPOEKTA.

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

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

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

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

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

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

3HaTh: 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.




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.: 168 82 86
Cemunapckoe 3anstue (C3) 84 40 44
Jlekrmonnoe 3ausrtue (JI13) 28 14 14
JlaGoparopHo-nipakTuyeckoe 3ausatue (JII13) 28 12 16
Kosmoksuym (K) 28 16 12
CamocTrosiTesbHasi padoTa o0y4yaromuxcs B cemectpe (CPO), 116 58 58
B T.4.:
IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 116 58 58
IIpoMeKYyTOUYHAS ATTECTAIUSI:
KonrakTHas pa6ora o0yuyarommxcs B Xxoe npome:kyTouHoii arrecrauuu (KPITA), B 13 4 9
T.Y.:
3auer (3)* 4 4 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 COOTBETCTBUU C PACIIICAHUEM 3aHSTHH.

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



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

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

Pa3nen 1. @oToduodusznka

OITK-1.1/11, TIK-
5.W1, TIK-5.
W12, TIK-5. 113,
VK-1.U1, VK-1.
WJ12, YK-2. 111,
VK-2.U12, VK-2.
U5

Tema 1. doTobuodusuka

[penmer u MeToxs! OHOGHU3NKH; pa3aensl obnopmsukn. Obmue
3aKOHOMEPHOCTH (HPOTOOMONOTHYESCKHUX MTPOLIECCOB; MPSIMBIE U
(OTOCCHCHONTM3NPOBAHHBIC IPOLIECCHI. DIEKTPOHHBIEC TIEPEXOIBI
B OMOMOJIEKYJIaX TIPHU MOIVIOLICHUH CBETa U JTIOMUHECLICHIINH.
KonnuecTBeHHbIC 3aKOHOMEPHOCTH MOTJIONICHUS CBETA
6uomonekyiaamu. OCOOEHHOCTH TOTJIOLICHHS CBETa B
OMOJIOTUYECKHX O0BEKTAX: BIMSHUE HEPABHOMEPHOTO
pacnpezieNieHus MOTJIOMAIONINX CBET MOJICKYJI U CBETOPACCESHUSL.
KonnuecTBeHHbIC 3aKOHOMEPHOCTH (OTONFOMHUHECIICHIIUH 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

OITK-1.M/11, TIK-
5111, TIK-5.
WJ12, TIK-5.1/13,
VK-1L.U1, VK-1.
WJ12, YK-2. 111,
VK-2.U12, VK-2.
nJis

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
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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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m

HIugp
KOMIIETEHIIHH

HaumenoBanue pasjaeiia, TeMbl
AU CHHUTIHHBI

Conepmanne pa3aesia 1 TeMbl B TUAAKTHYCCKUX €IUHULIAX

Paznen 1. buopusuka

KJETOYHBIX IPOLECCOB

OIIK-1.M11, ITK-

5.MJIL, TIK-5.
W12, TIK-5.1/13,

VK-1.UJ1, YK-1.

WJ12, VK-2. 111,

VK-2.UJ12, VK-2.

nas

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
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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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HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

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-1L.UJL, VK-1.
WJ12, VK-2.U]11,
VK-2.1]12, VK-2.
UJI5

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.




Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX
m KOMIIETEHITHH I CIUTLTAHBI
S5.AM1, TIK-5. IIPOLIECCOB ITocneacTBus 1is KJIETKH MOBPEXACHUS J1a3MaTHIYECKON
naz, rk-s.Mas, MeMOpaHbl, MEMOPaH MUTOXOHAPHH, TH30COM, SACPHOI

VYK-1.1/1, YK-1.

W12, VK-2. U1,

VK-2.UJ12, VK-2.

s

MeMOpaHbl. OCHOBHBIC (PH3UKO-XHUMUYECKUE IPUINHBI HAPYIICHHS
OapbepHBIX CBONCTB MeMOpaH: MEePEeKHUCHOE OKHCIICHUE JTUITHI0B
(ITOJI), bepmeHTaTHBHOE pACIICIICHHE JTUITUIOB H OCIKOB,
HM3MEHEHHE 3apsiia U KOH(GOpMAaIUK OCIKOB, acopOIHs OCIKOB,
OCMOTHYECKOE pacTshkeHne MeMOpaH. CBOOOIHBIE paIiKalbl B
Ouosnornueckux cucremax. OnpesenaeHue MOHATHsI CBOOOIHOTO
panukana. HomeHkatypa paankanoB. OCHOBHAS KiTacCHDUKAIHS
CBOOOJHBIX PAAMKAIIOB: IEPBUYHbIC, BTOPUYHBIC U TPETUYHBIC
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
(YHKIMOHATIBHBIX TPYII OEIKOB, MOAU(HKAINS QU3HIECKUX
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.
Omnpenenenre anonto3a. OCHOBHBIE MPEICTABICHUS 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
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Pazpea 1. 3KCHepHMeHTaJ’leLl€ METOAbI

HCCJIETOBAHUS OMOJIOTHYECKHX MOJICKYJI

TIK-5.1J12 , TIK-5.
W3, VK-1LUJI2 ,
YK-2.U]11 , YK-2.
U2, VK-2.UJ15 ,
YK-1.UJI1 , OIIK-
LML, TIK-5.1J11

Tema 1. Macc-criekTpoMeTpust

Macca u 3apsi. VIOHBI B 2JIEKTPUYECKOM ¥ MArHUTHBIX TTOJISIX.
Mertoas! nonnsauuu. Macc-criekrpomeTpsl. Paszpemenue u
TOYHOCTb OIpesiesieHnst Macchl. CTPYKTYpHO-(DyHKI[HOHAIBHEIE
uccnenoanus. OnpeneneHne CTpyKTYpbl U GYHKIIHH OCIKOB.
Ormpenenenne Macest 6enkoB. HM3yuenue nporeccos
cBopaunBaHus. CeKBeHUpoBaHUE OEIKOB. Brruncienue
AMUHOKHCIIOTHOH MOCIe[oBaTesIbHOCTH Oenka. Vinentudukanms
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
1 opraHesu1. Macc-clieKTpoMeTpHiecKast BU3yaan3arys
M300paKeHMI KIIETOK M TKaHEMH.

OITK-1.1/11 , TIK-
S.UI1, TIK-5. 112
,TIK-5.1]13 , VK-
LAAL, VK-1.U2
, VK-2.1]11 , VK-
2U12 , VK2 U]15

Tema 2. PeHTreHOBCKAst 1 HEUTPOHHAS
nudpakius

MakpoMOIIeKyIIbl KaK PacCEHBAIOIIIE H3IyICHNE TACTUIIL.
PaccesHue peHTreHOBCKUX Jiyyel U HeliTpoHOB. PaccesHue
OJMHOYHBIM aTOMOM. BekTop paccestHus U IPpOCTPaHCTBEHHOE
paspeuienue. PaccesiHue ancam6iaeM aToMoB. MeTonuka
PEHTTEHOBCKOM U HEUTPOHHOH nudpaknuy. ManoyrioBoe
paccesHre. MakpoMouleKyJIsipHasi peHTT€HOBCKast
kpucramiorpadus u Herirpororpadus. Poct kpucramnos. Oomue
MIPUHIIMIIEI Iepexo/ja MaKpOMOJIEKYJIbI 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.

VK-1.UJ11 , OIIK-
LUl , TIK-5.1]11
, TIK-5.WJ12 , TIK-
5.U13, VK-1.UI2
, VK2 W1, VK-
2UN12, VK-2.U]15

Tema 3. DnexTpoHHasT TUPPAKIHS

BonnoBeie cBoiicTBa A51eKTpOHOB. B3anmopeiicTBre 3JeKTPOHOB ¢
BEIIECTBOM. DJIEKTPOHHAs MUKpocKonus. IIpuHnunuansHas cxema
JIEKTPOHHOTO MUKPOCKOMA. [IpHHINIIEI noTydeH s H300pakeHHi
B 2IEKTPOHHOW MUKPOCKOMIHHU. THIIBI 3JIEKTPOHHBIX MUKPOCKOIIOB.
IIpocBeunBaronye 1 CKAHUPYIOIIUE MUKPOCKOIIBL.
[IpuroTtoBnenue o6pa3LOB A 3NEKTPOHHON MUKPOCKOIIHH.
Kontpactuposanue o6pa3nos. Kpromukpockomnus. beictpoe
3aMopakuBaHue 00pa3uoB. TpéxmepHas peKOHCTPYKIMA B
JJIEKTPOHHOM MUKPOCKOINUU.

YK-1.UJ1 , [IK-5.
W2, IK-5 W13,
OIIK-1.M/11 , TIK-
SUI1, YK-1.UI2
, VK211 , VK-

2012, VK215

Tema 4. Mukpockonus

Krnaccnueckast cBeToBasi MUKPOCKOITHSI B paMKaX T€OMeTpHIEeCKOH
ontuky. CTaHIApTHBIA CBETOBON MUKPOCKOII. [Iu-(ppakunoHHOE
orpaHHYeHHe pasperiaroniell ciocooHoctu. [Ipobiema koHTpacTa.
Mukpockonust TeMHOBOTO 1oJ1s1. Pa30BO-KOHTpacTHas
mukpockonus. [Tonspr3annonnusiii Mukpockor. CyOBoTHOBOE
paspelieHne B paMKax reomerpuyeckoii ontuku. KondoxanpHas
MHKpOocKonusl. TpéxmMepHoe n300paskeHNe U pa3pelieHue.
beznuu3oBas Mukpockonust. CkaHUPYIOIasi MUKPOCKOTHS
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.

VK-2.WJ12 , VK-2.
U5, VK-1LUAL,
OIIK-1.1J11 , TIK-
5.M1, TIK-5.1]12
, TIK-5.1J13 , VK-

1LUJ2 , VK-2. W11

Tema 5. [lerekTpOBaHUE OJUHOYHBIX
MOJIEKYT

dnyopecueHTHas CIIEKTPOCKONHUS OAUHOYHBIX MOJICKYJI.
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
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3aryxaromeM noie. KomOuHanus onTuaeckoi 1 aTOMHO-CHIIOBO
MuKpockonuu. CKaHHpPYIOIIasi paMaH-CHEKTPOCKOMHS OIIMKHETO
TTOJIST.

6 |YK-1.1U11, OIIK- [Tema 6. AGcopOuroHHast CrnexTpooTOMeTpHI U crIeKTpOMeTpBl. OZHOBOIHOBAS U
1L.UJ1 , TIK-5.1U]J]1 [ciekTpocKots B yAbTpadUOICTOBOM  |ABYBONHOBas cxema uaMepenusa. OObIuHble U auddepeHInaIbHbIC
, IK-5. 112 , TIK- |u BugmMoii 06acTax crekrpa cnekTphl. CIIEKTpPHI MOTJIONICHUS OSTKOB U HYKIEHHOBBIX KHCIIOT.
S.HUA3, YK-1.1]12
, YK-2. U1, VK-

2112 , VK-2.UJ5

7 |YK-1.1MA1, OIIK- [Tema 7. AGcopOunoHHas JlucrepcHoOHHBIE CIIEKTpOMeTpbI OnrkHero nadpakpacuoro (K)
1.1, IIK-5. 1M1 |ciexTpockonus B nHGpaKpacHOH Juana3zoHa. CIeKTpOMETPBI CPEIHETO U JalIbHEro AUana3oHa ¢
, IK-5.1/12 , [IK- |oGnactu dypre npeobpazoBanneM. Konebanust MOJIeKyl. AKTHBHBIE U
S5.MA3, YK-1.1]/12 HEaKTHBHBIC MOJIbI. AMUIHBIC TIOJIOCH TTOJHIIEITHIOB U OCJIKOB.

, YK-2.1U1, VK- OmnpeneneHne BTOPUYHON CTPYKTYphI Oenka. McnonzoBanue MK-

2102, YK-2.U5 CIEKTPOCKOINH JUTsl onpeneneHus koHopmarmu JTHK.
Wndpakpacuas quddepeHpanbHas CIeKTPOCKOIHSL.
WndpakpacHas CHEKTPOCKOINS, pa3penIéHHast BO BPEMEHH.
JBymepHas UK-cnextpockonus. OnpeneneHue TpeTUIHOH
CTPYKTYPBI IENTUIOB.

8 |IK-5.1/12, IIK-5. |Tema 8. Cnekrpockonus Knaccnueckas (pamanoBckas) cnekrpockomnus KP. PamanoBckue
A3, YK-1.UJ12 , |komOuHanmonHoro paccesaus (KP) cnekTpoMeTpsl. OnpeaeneHue BTOPUYHOM CTPYKTYPBI MOJEKYIT 13
VK211, YK-2. cnekrpos KP. Kondopmarmonnas nruramuka GeIIKOB B pacTBOpE.
na2 , yK-2.U1s, Hcnons3oBanue s onpeaenenus konpopmarmu JHK.
VK-1.1M/11 , OIIK- Pe3oHaHCHAs CTIEKTPOCKOMHS KOMOHHAIIMOHHOTO PACCESHUSL.
.11, TIK-5.1 /11 Cnexrpockonus KP Ha moBepxHocTH (rurantckoe KP).

PamaHOBCKast ontideckast akTHBHOCTE. J{nddepeHnnanbpaas
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- HcnonwszoBanue K| nis onpenenenuss BTOpUUHON CTPYKTYPbI
5.U13, YK-1.1]/12 OEIIKOB.
, YK-2.1U1, VK-
2112, VK-2.U]5
10 |OIIK-1.1M[1 , TIK- | Tema 10. JlromMmuHEeCEHTHAS dnyopecuieHTHas crieKTpocKonus. CIeKTphl BO30YKACHHS.

S.UJ1, IK-5 112
, TIK-5.1]13 , VK-
L1, VK-1.1]12
, VK211 , VK-
2.UJ12, VK215

CIICKTPOCKOIIUA

CriexTps! uryopecueHIny 1 hochopeceHInu. Anmaparypa s
(yopecrieHTHO# cniekTpockonuu. KauecTBeHHbIH 1
KOJTMYECTBEHHBIN (pyopoMerpuieckuii aHammu3. M3mepenue
BpeMEH 3aTyxaHus QuyopecueHuy. VIMITyIbCHbIe H3MEpeHUs
BpeMEH 3aryxanus. Da30Bble ¥ MOIY ISIIIUOHHBIC H3MEPEHHS
BpeMEH 3aTyXaHus (QIyopecleHIN. AHAIN3 KPUBBIX 3aTyXaHHs
¢yopecuentmu. omspusamus dayopecienuuu. OnpenencHne
MOJISAPU3AMH U aHU30TponuH. CIIeKTPHI MOIIpHU3ALIT
¢dryopodopos. Jemomsipusariust payopecueniun. 3meperre
AHU30TPOITHH (ITyOpeCICHIINK. BinsHue BpalaTeabHOM
mudby3un Ha aHU30TPOIHIO (PIyOPECIeHIHH. Y paBHEHHE
[eppena. [IprMeHeHHsT I3MEPEHUI aHU30TPOIIHU B OMOXUMHHU.
OtrieHKa MUKPOBSI3KOCTH KJIETOYHBIX MeMOpaH. BpamiarenpHast
mudysus 6enkoB. Peakiun acconnanuu. Jlenarypanus JJHK.
Kunernka 3aTyxaHusi aHH30TPOIHHU ()ITyOpEeCICHIHH.
Hecummerpuunsie ¢uryopodopsl. Diryopodopsl ¢ 3aTpyAHEHHBIM
BparieHneM. VCrob30BaHue H3MEPeHN I KHHETHKHU 3aTyXaHHs
AQHM30TPOINH B OMOXUMUH. BinsiHUE pacTBOpHUTENeH Ha CIIEKTPHI
¢yopecrenimu. CTOKCOBBI CABUTH U PETAKCALIUSI PACTBOPHUTEIISL.
OO01ee BIUSIHUE PACTBOPUTENICH Ha CIIEKTPHI (IyOpecleHIIUH.
Vpasuenue Jlunmnepra. [IpakTrdeckoe MPUMEHEHHE BIMSHHS
pacTBopuTeneil B OHOXMMHUUECKUX HCClieNoBaHusX. Jlokanu3amnus
CBSI3aHHBIX ¢ MeMOpanamu Giryopodopos. Jlokanusarms
CBSI3aHHBIX ¢ OenkaMu GyopodopoB. MexaHU3MBI U IUHAMUKA
MPOLIECCOB pellaKkcalliy pacTBopuTenel. Biusaue penakcarum
pacTBOPUTEIS HAa CHEKTPBI HCIYCKAaHUS (IIyOPECICHIINH.
W3ydenne penakcanuu pactBoputeist (a3oBO-MOIYISIIHOHHBIMA
MeToJaMH. AHAIIN3 CIIEKTPAIbHON pellakcalii B MOJICIIbHBIX
memOpanax u 6enkax. Tymenue dpayopecuenuunn. Tymmrenn
¢yopecreniu. Teopust TUHAMUYECKOTO TyIICHNs. Y paBHEHHE
Irepua-Donbmepa. CTaTHIECKOE U TUHAMUYECKOE TYIIIC-HHE.
Coepa Tymenus. [Ipumenenne Tymenus (ryopecieHINN B
6uoxumun. [IpOHUKHOBEHUE 3aPSHKEHHBIX M HEUTPaIbHBIX
TymmTesne B 6enku. [IpuMeHeHre TyIIeH s IS BBISIBICHHS
JIOKAITU3aUH MEMOpPaHO-CBsI3aHHbIX (iryopodopos. IlepeHoc
sHepruu. Teopus nepeHoca SHEPrHUH ISl JOHOPHO-AKIIENTOPHBIX
nap. M3mMepeHne paccTosHKUS METOIOM IIEPEHOCa SHEPTHH.
OOHapy>KeHHe peaKklui acCoIHalii MaKPOMOJIEKYJT IO IEPEHOCY
sueprun. Oiayopecuenius 6enkoB. CrieKTpaibHbIE CBOHCTBA
anOMaTUYECKUX aMHUHOKUCIOT. OOIasi XanaKTEDUCTUKA
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¢dryopecuenin 6e1KoB. PaKTOPEI, BIUSIOMINE HA CIIEKTPHI
HCIyCKaHus OeNKoB. [lnHaMHKa OCKOB, pericTpUpyeMas
¢ryopecueHTHRIME MeToiaMu. DiryopeceHTHAs KOpPeTAuOHHAS
CIICKTPOCKONUS. AHaIN3 QIyKTyaruii OnoMoneKky. JIByx-1BeTHas
vonectieHTHast KDOCC-KODDENSITHOHHAS CTIEKTDOCKOTIHST.

11

VK-1.UJ(1 , OIIK-
LAA1 , TIK-5. 111
, TIK-5.4J12 , TTK-
5113, VK-1.U2
, YK-2. W11 , VK-
2U12 , VK2 1]15

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 B3anMoeiicTeie. C1abo U CHIIBHO
B3auMozeicTBytomue cnuubl. IMP-cnextpockomnus ¢ dypee-
npeobpazoBanreM. OTHOUMITYILCHBIE IKCIICPHMEHTHI.
MHOTONMITYTECHBIE SKCIIEPUMEHTEL. V3MepeHus BpeMeHH CITHH-
pemérounoii penakcaiyu T1 METOJOM UHBEPCUU-
BOCCTaHOBIICHUS. VI3MepeHne BpeMeHH CIINH-CITHHOBOH
penakcanuu T2 MeTo1oM cIMHOBOTO 3Xa. CIMHOBOE 3X0 B
rpagueHTe UMITyJIbCHOTO nosts. [lepeHoc moiaspu3ayu ¢ OXHIX
anep Ha npyrue (Meronsl INEPT u CRYPT). [IBy-mepHnslii SIMP.
Koppensunonnas cnekrpockomust (COSY). SAnepublit 3dpdext
Ogepxayzepa (NOE). CriekTpocKomusl ¢ UCTIONIb30BAHUEM
smepHoro 3¢ dexra OBepxaysepa (NOESY). MHOromMepHSIid,
roMosiepHbIi u rereposinepuslit IMP. Cekrpockonus
ONTUMH3HPOBaHHOM nonepedHoit penakcanuu (TROSY).
Crepuuecky HaBeIEHHAS OPUCHTAIMSA MOJIEKYJI B pacTBOpE.
OcraTo4HbIe JUIONBHBIC B3aNMOACHCTBHIA. AHH30TPONIHUS
xummdeckoro casura (CSA). SIMP B tBépnoit daze. Metos
BBEIYHCIICHUS TPEXMEPHOH CTPYKTYPBI MOJICKYJIBI B TBEPIOM
cocrossHnu u3 SIMP-nannbix. M3oTonHoe MeueHne 6enKkoB U
HYKJIEHHOBBIX KHCIIOT. KarcynupoBanue GenKoB.
KoppensunoHHas cieKTpOCKONUS B MAarHUTHOM 101 3eMJIU
(EFCOSY). Ucnonp3oBanue SIMP ams BeraucneHus: TpEXMEPHOI
CTPYKTYpHI OroMoieky1. OnpeneneHue TpEXMEPHOU CTPYKTYPBI
TIIOOYISIPHBIX OETKOB, MEMOPaHHBIX OEIKOB, HYKJIIEHHOBBIX
KHCIIOT, YrieBo10B. V3ydyeHne GenoKk-0eIKOBBIX B3aUMOICHCTBHI.
Wzyuenne nuHamMuku 6uomornekyn meronoM SIMP. M3mepenune
MOJICKYJISIPHOW penakcaiui. AHHU30TPOIHUS BpalllaTelbHON
muddysun. [locrymarensHas auddy3us. MarHUTHO-pE30HAHCHAS
ToMorpadusi. MarHUTHO-pEe30HAHCHAs MUKPOCKOITHS. MarHuTHO-
PE30HAHCHAS CHJIOBASI MUKPOCKOIHS.

12

VK-1.UJ11 , OIIK-
LUl , TIK-5.1]11
, TIK-5.1J12 , TTK-
5.U13, VK-1.UI2
, YK-2. U]l , VK-
2UN12, VK-2.U]15

Tema 12. Merton 351€KTpOHHOTO
napamMarHuTHoro pesonasca (JI1P)

IIpunnun merona. Mcropust oTKpsITHA. MexaHUUECKUI 1
MarHUTHBI MOMEHTHI AIeKTpoHa. D ekt 3eemana. OCHOBHOE
ypaBHEHUE pe30HaHCca. XapaKTepUCTHKH creKTpoB DIIP.
Awmmnuryna cursana. @opma nunuu. llupuna nuHuN.
CaepxToHKas cTpykTypa cuekrpos OIIP. YcerpoiicTBo
panuocnekrpometpa DIIP. Curnanst DI1P, HabarogaemMble B
Onoormueckux cucreMax. MeToJ CIMHOBBIX METOK M 30HJIOB.
MeTo/1 CIMHOBBIXJIOBYIIEK.

13

VK-1.M/1 , OITK-
LUAIL , TIK-5. 111
, TIK-5.1]12 , TIK-
5UJ3 , VK-1.UJI2
, VK-2.U]11 , VK-
2.J12 , VK-2.UJI5

Tema 13. Metoa raMma-pe30HaHCHOM
cnekrpockoruu (I'PC)

®uznueckue ocHOBBI MeToa. Dddext Meccbayapa. Usyuenne
BHYTPCHHUX IBIKEHHI B MOJIEKYJIaX.

Pazgen 2. MareMaTH4yecKHe MeTOAbI B 0HO(DH3HKeE

VYK-1.UJ1 , OIIK-
LUAIL , TIK-5.1]11
, TIK-5.1J12 , TIK-
513, VK-1.1JI2
, VK211 , VK-
2.UJ12, VK215

Tema 1. [{udpposas o6paboTka 1
AHAJIM3 CUTHAJIOB

CurHaisl ¥ ux rpapudeckoe orodpakenue. CHUrHaIIBI U IIPOIIECCHL.
JleTepMUHHPOBaHHBIE U CIyJaiHbIE CHTHAIBI. AHAIOTO-IU(PPOBOE
npeobpaszoBanue. Teopema oTcuéToB. JIMHEIHBIC CHCTEMBI.
Caéprka. CpoiictBa cBEpTKHU. brIcTpas cBépTKa. JJuckpeTHOE
npeo6pazosanue Oypoe (I1D). [Ipumenenue JI1D. CroiicTBa
npeobpazoBanus Dypre. [Tapsr Pypoe-npeodbpazoBanmii. bricTpoe
npeobpaszoBanne Pypbe. Beenenre B uppoBy0 GHUIBTPAIIUIO.
Opuoponsbie GrIbTpbl. OKOHHBIE QUILTPEIL. ClieHANTbHBIC
¢unbTpel. Pexypcusnbie GpuiibTpsl. @uibTpbl UeObliesa.
CpaBHuTENbHEIH aHanu3 GuisTpoB. Lludposas oOpadoTka 3ByKa.
dopmupoBaHHe U IEMOHCTpAIHs H300paxeHuit. JInneiHas
00paboTka n3o0paxenuit. Ocodbie MeTOIBI 00pabOTKH
n3obpaxxenuii. Heliponnsie cetu. [IpeobpasoBanue Jlamnaca. Z-
IpeoOpa3oBaHue.

TK-5.UJ13 , VK-1.
W12, VK-2.U]11 ,
VK-2.UJ12 , VK-2.
W5, VK-1.U1 ,
OIIK-1.W/11 , TIK-
5.V . TIK-5. 1712

Tema 2. udpposas o6padoTka 1
aHann3 OMOMEIUIIMHCKHUX CUTHAJIOB

[NonsTHE «OMOMETUIIMHCKIE CUTHAIB. [Iprpoaa
OMOMEIMIIMHCKUX CUTHAJIOB. Llenu aHaan3a OHOMeTUIIMHCKIX
curHaNoB. TpyaHOCTH, BCTpEUAIOIIUeCs IPU CHITHU U aHAJIA3¢e
OMOMEIMLIUHCKUX CUTHaoB. KoMIbroTepHas JUarHOCTUKA.
AHanmm3 OTHOBPEMEHHBIX, MTAPHBIX U KOPPEIUPOBAHHBIX
mnoueccos. PunbTnanus I VCThaHeHWs anTehakToB.
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Cay4aiiHbIA IIyM, CTPYKTYPHPOBAHHBIN ITyM U (PU3HOTIOTUIECKIE
nomexu. CTallMOHapHbIE U HECTAIIMOHAPHEIE ITPOLIECCHI.
OunpTpanus Bo BpeMeHHOH o01acTi. @UibTpaust B 4aCTOTHOM
oGnactu. OnTumanbeHas ¢uiabTpanus: GuisTp Bunepa.
AnantuBHBIE GUIBTPHI L1 ycTpaHeHus momex. OOHapyxeHne
coObITHi. OOHapYKEHUE COOBITHI W BOJIH B CHTHAJIAX.
Koppensiunonnsiit ananu3. MeTo sl Ha OCHOBE B3aMHOTO
cnekrpa. CornacoBanHsle GUILTPEL ['oMoMopdHas GpumbTpanys u
KOMILIEKCHBIH KerncTp. AHaNu3 (OopM BOJH U UX CI0KHOCTH.
Moponorindeckuii aHaI3 CUTHAIOB. Brienenue u ananus
orubaromieil. AHaIM3 akKTUBHOCTH. VccrenoBaHue XapaKTEPUCTHK
CUTHAJIOB U CUCTEM B yacToTHOM o0mact. Criektp Pypbe. OneHka
(YHKIUH CHEKTPaNbHOM ioTHOCTH MoutHOCcTH (CIIM).
XapakTepucTHKH, omydaemsble u3 Gpynkiun CIIM. Anamms
HECTallMOHAPHBIX CUTHAJIOB. JIMHAMIYECKHE CHCTEMBL.
®dukcupoBaHHAsI CETMEHTAIMA. ANAaNTUBHAS CETMEHTAIHSI.
Vcnionp30BaHue aganTUBHBIX (PUIIBTPOB IS CETMEHTAIHH.
Knaccudukanus o0pa3oB 1 JUATHOCTUUCCKHIE PEIICHHS.
Knaccuguxanus o6pa3oB. O0ydeHHE CHCTEMBI «C yUUTEIEM» U
«0e3 yuuTess». BeposSTHOCTHBIE MOIENN U CTAaTU-CTHYECKHE
petienus. Jloructuueckuii perpeccuoHHbIN aHanu3. HeliponHbie
ceTu. XapaKkTepHCTHKU TOYHOCTH U IIEHBI TUaTrHOCTUKH.
HapéxaocTh KITaCCU(UKATOPOB U CUCTEM MPHHATHS PELICHHUIH.
MopenupoBaHue IPOLECCOB U CHCTEM, TIOPOXKIAIOIINX
OHMOMETUIINHCKIE CUTHAIBL. TOUeyHbIE IPOIECCHI.
[TapameTpruueckoe MOAEIUPOBAHUE CHCTEM. ABTOPEIPECCHOHHOE
1 TIOJIFOCHOE MOZIENUPOBaHNE. MOJEeINpOBaHHE C HCIONb30BaHUEM
TIOJTIOCOB | HyJIeH. DJIeKTPOMEXaHNUECKUE MOJICIN TeHepaIiy
CUTHATA.




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 XapaKTepUCTUKHU 3JIEKTPOMAarHUTHOTO H3y4deHus. KBaHTOBO- 4 T 1 1 (1
MEXaHIYEeCKUE IIPHYUHBI U TTOCIIEACTBHS MOTJIOMICHNS CBETa
MoJieky1amMu. KonnuecTBeHHbIe 3aKOHOMEPHOCTH MOTJIOLICHUS
cBeTa OMOJIOTHUECKUMH O0BEKTaMHU.

2 C3 KonnvecTBeHHbIe OKa3aTeny 3 GpEeKTHBHOCTH MOTJIOMICHUS 4 T 1 1|1
cBeTa 6nonornaecknMu 00bekTaMu. CHEKTPHI TTOTIIONMIEHHS
OMOJIOrNUECKN 3HAYUMBIX MOJIeKY/l. OCHOBHBIE KOMITIOHEHTHI
CIICKTPAIILHOTO 000PYI0BAHHSI.

3 C3 Features of light absorption in biological objects: shielding in 4 T 1 1|1
multicomponent objects, the effect of light scattering and
uneven distribution of matter.

4 JII3  |JIaGopaTopHast paboTa o Teme «bronornaeckas 4 T 1 I [1]1
CIIEKTPODOTOMETPHS.
5 C3 KonuuaecTBeHHBIE 3aKOHOMEPHOCTH (POTONIOMUHECIICHIIUH 4 T 1 1 [1]1

OHOJIOTHUYECKUX 00BEKTOB. 3aBUCUMOCTD MTOTOKA
(hoTomoMHIHECTIEHITNN OHOTOTHYECKUX 0OOBEKTOB OT
XapaKTEPUCTHK JTFOMHHECIIUPYIOIIUX COCTUHCHUIA.
CoOcTBeHHas TIOMHHECIICHIIMS OMOJIOTHYECKH 3HAYUMBIX

MOJIEKYIL.

6 C3 CnexTpbl (OTOTIOMUHECIICHIINK U CIIEKTPBI BO30YKICHUS 4 T 1 1 [1]1
(DOTOIFOMUHECIICHITHH.

7 C3 ITepeHOC SHEPTHUN TEKTPOHHOTO BO30YXKICHUS. Y paBHEHHE 4 T 1 1 [1]1
DeEpcrepa.

8 JIII3  |JIabopatopHas pabota mo Teme «buonorndeckas 4 T 1 1 [1]1

CIIEKTPO(DIYOPUMETPHS.

9 C3 Bupas! 1 0cHOBHBIE XapaKTEePUCTUKH XEMUITIOMUHECIICHITUH. 4 T 1 1 [1]1
XeMUITIOMUHECIICHIINS KaK METO/ HCCleJoBaHus QyHKIUU
KJIETOK. BiusHue akTMBaTOPOB U TyIIUTENCH Ha UHTEHCUBHOCTh

XEMHUITIOMUHECIICHIIUH.

10 JIII3  |JIabopatopHast paboTa mo TeMe « BHOXeMIITIOMUHECTICHITHS U 4 T 1 1 [1]1
OMOJIFOMUHECIICHIIHSY.

11 C3 Kunetnka GOTOXUMHYECKHX NpeBpalieHHH GHOIOrHYeCKH 4 T 1 1 111

3HAYMMBIX MOJICKYIJI.

12 C3 OcobGeHHOCTH (POTOXMMHIECKHX IIPeBpanieHIi B OenKkax, 4 T 1 1 [1]1
JMINAAX U HYKJIEMHOBBIX KHCIOTaX. CeHCHOMIN3UPOBaHHbIC
(HOTOXMMHYECKHE PEaKIIHH.

13 C3 Pemenne 3agaq no teme «@oTOXUMHYECKHE IPEBPALLICHUS 4 T 1 1 [1]1
OMOTOTHUECKU 3HAUUMBIX COSIMHEHHUID.

14 K Texymmuit pyOe HBIH KOHTPOIIb TI0 TeMe «bronorunueckas 4 P 1 1 [1]1
CIEeKTPOOTOMETPHSY.

15 K Tekyumii pyOexHbIi KOHTPOIIB 1o TeMe «buonoruyeckas 4 P 1 1 [1]1

CIEKTPODITYOPUMETPHS.

16 K Texymmii pyOeXHBIH KOHTPOJIB 110 TeMe 4 P 1 1 [1]1
«brOXeMUTIOMHUHECIICHITHS i OUOTIOMHHECHEHITHS.

Pasznen 2. MonexyisgpHas 6uopusuka

Tema 1. MosiekysipHas OMohu3nka

17 JI3 [IpeaMeT 1 MeTOIBI MOJIEKYJISIpHOM Ouohu3uKu. Bran 2 pil| 1 1 [1]1
OTEUECTBEHHBIX YUCHBIX B Pa3BUTHE MOJEKYISIPHOH OHOGMH3HUKH.

18 J3 CrpykTypa Oenka. Pacder moTeHIManbHON SHEPTHU B OEITKaX. 2 I 1 1 [1]1
ITorennuan Jleanapa-JI>koHca.

19 J13 benkoBas kpucramiorpadus. VHnekcs! pediekca. 2 b 1 1L ]1f1
DneMeHTapHas sueiika. BolparnBanue OSIKOBBIX KPUCTAIIIOB.




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
20 J3 3akoH bperra-Bynbda. YpaBuenue (orpannyenue) Jlays. 2 b 1 1 [1]1
BekTop paccesiHus.
21 JI3 Oo6parHoe npocTpancTBo. CTPYKTYpHBIH (hakTop. YpaBHEHHE 2 pil| 1 1 [1]1
2JICKTPOHHOM II0THOCTH. [locTpoeHune Xapkepa.
22 J3 DJEeKTPOHHBIA TapaMarHUTHEIA pe3oHaHc (DI1P). dusnueckue 2 a 1 1 [1]1
npuHIHIEL. Meauko-ouonoruyeckoe npumenenue. IMP n
MPT. ®usndeckne MPUHIHAIEL. MeanKo-0HOIOTHYECKOe U
KJIMHHYECKOE ITPHUMEHEHHE.
23 J3 SMP u MPT. ®usnueckue npuHIUIBL. Menuko- 2 bl 1 1 [1]1
OMOJIOTHYECKOE U KIIMHIYECKOe TpuMeHeHue. CTPyKTypa BOIBI
B pacTBopax. TeparepuoBas CIEKTPOCKOIHS OEIKOB.
Omnyeckne 0CHOBHI. [IpruMeHeHNE IS OIIEHKU CTPYKTYPhL
OCIIKOB.
24 K Texymuii pyOeHbIH KOHTPOJIB 10 pa3zerny «MoneKyspHas 4 P 1 1 [1]1
onodusuka".
25 3 3auer 4 ITA 1 1
Bcero B cemectpe 86 24 | 24 124 21
6 cemecTp
Pasznen 1. buodusuka KIETOYHLIX IPOLECCOB
Tema 1. brodu3uka KIIETOYHBIX IIPOIIECCOB
26 JI3 TparcnopT BeliecTs B OMoMeMOpaHax u OHOYJIEKTPOreHes. 2 J1 1 1 1] 1
27 JI3 brodusrka akTUBHOTO TPAHCMEMOPAHHOTO TPAHCIIOPTA. 2 pil| 1 1 [1]1
Tpanchopmanus SHeprur B OnoMeMOpaHax.
28 C3 [IpakTHyecKoe 3aHATHE 110 pa3aeny 1. 4 T 1 1 1] 1
29 JITI3 JlaboparopHasi padoTa o pasaeny 1 (1 4.). 4 T 1 1 1] 1
30 JITI3 JlaGoparopHas pabora mmo pasgeny 1 (2 u.). 4 T 1 1 1] 1
31 C3 3ammra pe3ynbpTaToB Ja0opaTopHOil paboThI 1. 4 T 1 1 1 1
32 C3 Pemenue 3agau nmo pasgeny 1. 4 T 1 1 1 1
33 K Tekyumii pyOexHbIiH KOHTpOIIb 1o TeMe "bruodusnka 4 P 1 1 1] 1
KJICTOYHBIX ITPOIIECCOB".
Pasznen 2. buodusrka opraHoB U TKaHEH
Tema 1. buodusuka opraHoB ¥ TKaHEH
34 J3 brodusndeckue 0cHOBBI reHe3a OMOMIOTEHIINAIOB OPTaHOB. 2 bl 1 1 [1]1
buonoreHImasl cepia. BuomoTeHuap ToJIOBHOIO MO3Ta.
35 JI3 ITaccuBHBIE OMOMEXAaHUYECKHE IIPOLIECCH] B OpraHax U TKaHIX. 2 J1 1 1 1 1
36 JI3 I"eMoMHAMHYECKHE TPOLIECCHI. 2 J1 1 1 1 1
37 C3 CokpalieHHe CKEeJETHBIX MBIIIIIIL. 4 T 1 1 1 1
38 C3 TpaHCIOPT BENIECTB Yepe3 DIMUTENMI OPraHOB M TKAHEM. 4 T 1 1 1] 1
39 C3 DoTtoperenimsa. XeMOpeuenuus. 4 T 1 1 1] 1
40 JITI3 JlaGoparopHas pabora mo pasgeay 2 (1 4.). 4 T 1 1 1] 1
41 JITI3 JlaGoparopHasi padoTa 1o pasaeny 2 (2 4.) 4 T 1 1 111
42 K Texymmii pyOeXHBIH KOHTPOIIB 1o paszneny "bruodusuka 4 P 1 1 [1]1
OpPraHoB U TKaHeH".
Pasnen 3. bruodusnka naToornyecKkiux nporeccon
Tema 1. bruodu3uka MaToJOrHyecKux MpoLeccoB
43 J3 Ponb noBpexxaeHnss MeMOpaH B pa3BUTHHU KIIETOYHON 2 b 1 1 [1]1
naTojorui. CBOOOIHbBIC paJMKAJIbl B OMOJIOTHYECKUX CHCTEMaX.
44 J13 CB000THO-paIUKANBEHOE TIEPEKUCHOE OKMCIICHUE JIUITHIOB 2 pi| 1 1 1 1
(ITOJI). Nonsl xemne3a B peryIsaiiu CBOOOTHO-PAIUKATBHBIX
porteccoB. Posb dochonnnas B HOBPEIKICHUH KICTOK.
45 C3 Hekpo3s u amonTo3. 4 T 1 1 1] 1
46 C3 AHTHOKCUJIAHTEI. 4 T 1 1 1 1
47 C3 Hapyuienus ocmoTrueckoro paBHoBecusi. SIBieHue 4 T 1 1 [1]1
3IEKTPUIECKOro mpobost MeMOpaH. HapymeHus MoneKyIspHOH
opraHu3anyy MeMOpaH.
48 C3 (OCHOBHBIE THITBI TATOJIOTHYECKUX MTNOIIECCOB. CBSI3AHHBIE C 4 T 1 1 1 1




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsiikoBbie HOMEpa U KonuuyectBo | Buabl Tekyuero DopMbI
N | y4eOHBIX | HaMMeHOBaHHS pa3/eaoB (MPH HAIHYHNH), TEM, YYeOHBIX 4acoB KOHTPOJIS NpPOBeIeHNsI
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycmeBaeMoCTH ™ * TeKyLIero
padoTsl KOHTPOJIA
yCIeBaeMoCTH ™ **
KII | OK | P3| JIP
1 2 3 4 5 6 [ 7819
TIENEKUCHBIM OKHUCIIEHUEM JIMTTUIIOB.
49 C3 ®DaronuTo3 u BocnajieHue. AKTUBALNS IEPEKUCHOTO OKUCIICHUS 4 T 1 1 [1]1
JIMIVJIOB TIPY TUIIOKCUY Y PEOKCUTCHAIIUHL.
50 K Tekymuii pyOeKHBIH KOHTPOJIB 110 pa3aeny "buodusuka 4 P 1 1 1] 1
MATOJIOTHYECKHX MPOIECCOoB".
51 2 DK3aMeH 9 ITA 1 1 [1]1
Bceero B cemecTpe 95 25 125125125
Bcero mo nucuumninHe 181 49 149 149146
(*, **, *** cMoTpHU yCIIOBHBIE 0003HAYCHUS)
YciaoBHbIe 0003HAYEHHUS
Bunpl yueOHbIX 3aHATHI*
Bujbl yueOHbIX 3aHATHI Coxkpaménnoe HauMeHOBaHHE
JlexunoHHOE 3aHATHE Jlexuus JI3
JlabGopaTopHO-IPaKTHUECKOE 3aHATHE JlaGopaTopHO-TIpaKTHUECKOE JIII3
CeMHHapcKoe 3aHATHE CemuHap C3
Konnoxsuym Konnoksuym K

Bunel Tekymiero kontpons ycnesaemoctu (BTK)**

Buabl Tekymero KOHTpoJIs Coxpaménnoe Copaep:xanue
ycneBaemoctH (BTK) HaMMEHOBaHHUe
Texymmuit Juctmmmuaupytomyii | [ | Kortpons nocemaemocTr 3aHATHI 00y9aromMCst
JUCHMILTMHUPY IO
KOHTPOJIb
Texymuii TeMaTH4ecKuil TemaTuueckuit T | Ouenka ycBoeHUs 00y4JaronuMcs 3HAHHH, yMEHHUIT U OIIbITa
KOHTpOJIb MPaKTUYECKOH AESTENbHOCTH MO TeME 3aHATUS
Texymmit pyOesxHbII PyGexHbIit P | Onenka ycBoeHust 00y4aronmMcs 3HaHUH, YMEHUH U OIlbITa
KOHTpOJb MPaKTUIECKOH AESATEIFHOCTH M0 TeMe (pa3aery, MOILYIIIO) TUCIIAILTHHBL
®DopMBI TPOBEICHUSI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH 00yJaromuxcs ***
Ne [ dopmbI npoBegeHNs TEKYLIEro KOHTPOJISI Texnnueckoe n Bo3mo:KHOCTH IPOBeIeHHS TEKYIETO
ycneBaemoctu odyuyaromuxcs (PIITKY) COKpaléHHoe KOHTPOJISI yCIIeBA€MOCTH 10 BHAaM
HaHMeHOBaHHe KOHTPOJISI
bl § T P
1 | KonTpons nmpucyrcTus [IpucyrctBue KII | +
2 | Onpoc KOMOMHUPOBAHHBIH Omnpoc OK +
KOMOWHHUPOBAaHHBIH
3 | Pemienune mpakTHUECKOH (CUTYyallHOHHOM) IIpaktuaeckas P3 +
3a1aun 3a7a4a
4 | IIpoBepka mabopaTopHOil paGOTHI JlaGoparopHas 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 KonTpoins npucyrcreus, Onpoc KOMOMHUPOBaHHBIH
ceMecTp
6 DK3aMeH KonTtpons npucyterusi, Onpoc KOMOMHUPOBAHHEIH, PelieHne IpakTHUeCcKoM
ceMecTp (curtyarroHHo#) 3anauu, [IpoBepka mabopatopHOii paboTEI
YcioBHbIC 0003HAYCHHA ****
DopMBbI IPOME:KYTOUYHON aTTeCTALUU CokpaniéHHoe HaUMEHOBAHUE
OK3aMeH OKk3aMeH €)
3auer 3auer 3

5.2 Kputepuu BbICTABJICHUS OLICHOK

KpnTepml BBICTABJICHUS OLCHOK IMPH MPOXO0KACHUN l'lpOMC)KyTO‘lHOﬁ aTrrecralum B (l)OpMe

3adyeTa
S cemecTp
Mxana Kpurepun BbicTaB/IeHUS OLIEHOK
OIICHUBAHUS

«3BaYTCHO» CO6JI}O)ICHI/IC ABYX yCHOBHﬁZ 1. Pemrena xotst ObI OJHa 3a71a4a U3 NPaKTUICCKOro 3alaHusl, OIIMCAHHOI'O B 6I/IJ'I€T€; 2. HaH
MTOJIHBIN U Mcqepnbma}omuﬁ OTBET XOTs1 ObI Ha OJIMH M3 YCTHBIX BOIIPOCOB, JdHHBIX B ousere

«He CoGuroieHre 0JJTHOTO U3 ABYX ycioBuii: 1. He BbINOIHEHO MpakTUYECKOe 3alaHNe, COCTOAIIEE U3 ABYX 3a/ad,
3a4YTEHO» onuCaHHEIX B Omiere; 2. [Ipy yCTHOM OTBETE CTYACHT JIEMOHCTPHUPYET Pa3po3HEHHbIE 3HAHHSI IPOTPAMMHOTO
MaTepHaia, JOMyCKaeT CyIECTBEHHbIE OIIUOKN U HE KOPPEKTUPYET OTBET MOCHE JOMOIHUTENBHBIX U YTOUHSIOIINX
BOIIPOCOB IIPETIOIABATEIsI, HE OTBEYAeT Ha JOMOIHUTENBHEIE BOIPOCH], HE esIacT 000OMIEHNS 1 BBIBOIbI, HE YMEeT
MIPUMEHSTh TEOPETUUECKHE 3HAHUS MIPHU PEIICHUS MPAaKTUIECKHUX 3a/1a4; UM OTKa3bIBAETCs OT OTBETA, BO BPEMSI
TIOATOTOBKH K OTBETY M CAMOT'0 OTBETA UCIIOIb3YeT HECAHKIMOHUPOBAHHbIE HCTOYHHKH HHQOPMAITHH.

KpnTepm[ BBICTABJICHUS OLCHOK IPH MPOXO0KACHUN l'lpOMe)KyTO‘-lHOﬁ aTrrecralum B ([)opMe

6 cemecTp

IK3aMCHa

IlIkayia oneHNBAHUSA

Kpurepuu BbICTABJIEHHS OLIEHOK

«HEYAOBJECTBOPUTEJIbHO»

B TOM CJIy4ae, eclId 00yJarOIIMICs: - YACTUYHO BBINOJIHUII WM HE BBIOJIHUI 3aJaHus, IPELyCMOTPCHHbIC
OmeToM; - AEMOHCTPHPYET pa3pO3HEHHBIE 3HAHNUS IPOrPAMMHOTO MaTepHaia (B X0Je OTBEeTa
(hparMeHTapHO ¥ HEJIOTUYHO M3JIaraeT CyIHOCTh NOHSTHH, SBICHHH, IPHHIIMIIOB, 3aKOHOB,
3aKOHOMEPHOCTEH, TEOPHi), He HCTIOIB3YeT MM CI1ab0 HCIOIb3yeT HayIHYI0 TEPMHHOJIOTHIO); - IOMYyCKaeT
CYIIECTBEHHBIC OIINOKU U HE KOPPEKTHPYET OTBET MOCIIE JOMOTHUTENBHBIX U YTOUHSIOINX BOIIPOCOB
HpeToJaBaTeNs; - He AeslaeT 000OMIeHNs 1 BBIBOIBL; - HE OTBEYaeT Ha AOTIOIHUTENBHBIC BOIPOCH; - HE
yMeeT IPUMEHSTh TEOPETUYECKUE 3HAHHSI IPU PEILICHUHU NIPAKTUYECKUX (CUTYallMOHHBIX) 3a/1a4; - HE yMeeT
MOJTB30BaThCS. HEOOXOMMMBIM 000pyIOBaHHEM, HHCTPYMEHTaMH, 00paIIaThes ¢ IpenapaTaMu; Win: -
OTKAa3bIBAETCS OT OTBETA; I - BO BpeMsI IOJTOTOBKH K OTBETY M CAaMOT'0 OTBETA UCIIOJIb3YET
HECAaHKIIMOHWPOBAHHBIC HCTOUYHUKU HH(OPMAIHH, TEXHUUECKHE CPEJICTBA.

«XOPOILIO»

B TOM CIIydae, eCJI 00yJalOIIMICS: - BBIOIHIIT 33aHHs, IPeyCMOTPEHHbIE OMIIETOM; - IEMOHCTPUPYET
YCBOEGHHE NIPOrPaMMHOTr0 MaTepHaia (B X0/ie OTBETa PACKPBIBACT CYIIHOCTb IIOHATHH, SBICHUH,
HPHUHIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOpHif), BBIACISAECT B HEM TJIaBHEIE ITOJI0XKEHHUS; - TPaMOTHO,
UCHOJIb3YSI HAYYHYIO TEPMHUHOJIOTHIO, U3JIaraeT IPOrpaMMHbIH MaTepuall, 1aeT MOCIel0BaTeIbHbIA 1
HCUEPIIBIBAIONINI OTBET Ha IIOCTaBJICHHBIE BOIPOCH], AeJIacT 00OOMIICHNS 1 BBIBOBI; - HE JOITyCKAeT
Cephe3HBIX OLUIMOOK IIPU BOCIIPOU3BEICHUH 3HAHUH; - OTBeyaeT 0e3 0coOBIX 3aTpyJHEHUH Ha
JIOTIOJTHUTEIIBHBIE BOTIPOCHI II0 IIPOTPaMMHOMY MaTepHaIy; - yMeeT IPUMEHSTh [OTyYeHHBIC 3HAHUS 1
YMEHUS TIPU PEIICHUHU MPaKTHYECKUX (CUTYallMOHHBIX) 3a/1a4; J[oImycKaroTcs: MEJIKHEe HETOYHOCTH U HE
GoJee IBYX OMIMOOK, KOTOPBIE ITOCIIE YTOUYHEHHS (HABOIAIIUX BOIPOCOB) 00YYAIONIUICS CIIOCOOCH
MCHPABUTB.

«VIOBJIETRODUTEITIhHO»

B TOM CJIVHAE. €CITH 0OVUAIOIITHIACS: - YACTUYHO BBITIOJTHHIT 3adaHHUs. MNETVCMOTDEHHBIE OUIIETOM: -




IlIkayia oneHMBAHUSA

Kputepuu BbICTABJIEHHSI OLIEHOK

JAEMOHCTPHUPYET YCBOCHUEC IPOTrPAaMMHOT'0 MaTepualia (B X04€ OTBETA B OCHOBHBIX YEPTaX PACKPBIBACT
CyHIHOCTb HOH?ITI/II\/‘I, HBHSHHﬁ, MIPpUHIOUIIOB, 3aKOHOB, 3aKOHOM€pHOCT€I7[, TeOpHﬁ), HO UCHBITBIBACT
3aTPYAHCHUSA IIPU €0 CaMOCTOATCIIBHOM BOCIIPOU3BEICHUH, Tpe6yeT JOTIOJIHHUTEIbHBIX U YTOYHAIOIIUX
BOIIPOCOB IPETIOoAaBaTeisd; - 1a€T HeHOHHLIfI, HCIOCTAaTOYHO aprMeHTPIpOBaHHbIﬁ OTBCT, - HC OCJ1acT
IIpaBUJIbHBIC 0606]].[6]—{1/15[ 1 BBIBOJIBI; - 1OIIYCKacT OIIMOKHU Py BOCIIPOU3BECACHUN 3HaHHﬁ; - Ha
JOTIOJIHUTEIIbHBIC OTBETHI IO IIPOrpaMMHOMY MaT€pHraily OTBEYACT C TPYAOM; - YMECT IPUMCHATH
TOJIYYCHHBIC 3HAHUA IIPHU PEIICHUU NPAKTHUIYCCKUX (CI/ITyaHHOHHHX) 3a/1a4, HO JOITYyCKacT HE3HAYUTECIIbHBIC
OIIII/I6KI/I; HOHyCKaIOTC?I OIIMOKHK ¥ HETOYHOCTHU B COACPIKaHUU OTBETA, KOTOPBHIC HUCIIPABIIAIOTCA
00VYAIOIINMCSI C TTOMOIIBI0 HABOISIINX BOMIDOCOB MINEMOIABATENS.

«OTIHYHO»

B TOM CJIy4ae, eClIi 00yJarOIIMIACs: - BBINOIHII 33JaHUs, IPEIyCMOTPEHHbIE OHIIETOM; - IEMOHCTPUPYET
YCBOEHHE BCET0 00bEeMa IPOrpaMMHOTO MaTepualia (B X0JIe OTBETa PACKPHIBACT CYIIHOCTh MMOHSATHIA,
SIBJICHUH, IPUHIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHIA), BBIAEISAECT B HEM IVIaBHBIC ITOJIOKEHUS; -
TPaMOTHO, UCTIONIB3YS HAYYHYIO TEPMUHOIIOTHIO, JIOTHYHO M3JIaraeT MpOrpaMMHBIA MaTepual, 1act
MOCJIEIOBATENbHbIA 1 MCYEPIIBIBAIOIINIT OTBET Ha MMOCTABJICHHBIE BOIIPOCHI, iefiaeT 0000ICH S 1 BBIBOBI,
- HE JIOIyCKAaeT OIMUOOK MPH BOCIIPOHU3BEICHUH 3HAHMUIA; - JIETKO OTBEYACT Ha JOMOITHUTEIBHBIEC BOIIPOCH
10 IPOTPaMMHOMY MaTepHaly; - OCMBICICHHO IPUMEHSET [TOYUYECHHbIC 3HAaHHUSI U YMEHUS NIPU PEIICHUU
MPAKTHUYECKUX (CUTYAIlMOHHBIX) 3a/1a4;




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. koi- CHTHHIOBBLIM GAJLIAM
KOHTPOJIS1 yCIIeBaeMOCTH KOHTpoJIeil | Bo 6a/110B
TK|BTK | Ota. | Xop. | YioBa.
Pemenue npakruueckoi
Jlaboparopto- JIII3 (cuTyallMoOHHOW) 3a/1auu P3 3 27 BT 9 6 3
MIPAKTUIECKOE 3aHIATHE -
IIposepka taboparopHoii padorsr | JIP 3 27 B[ T 9 6 3
CeMuHapcKoe 3aHsITHE C3 Pemenne NPaKTIHECKOMN P3 10 90 B| T 9 6 3
(cuTyanMoHHO#) 3a1a4n
KomokBuym K Onpoc KOMOMHUPOBAHHBIH OK 4 404 B P 101 | 67 34
CyMma 0aJijioB 110 JIUCIMILINHE 38 CEMECTP 548
6 cemecTp
CooTBeTCTBHE OLIEHOK
Brn sanaTHii ®DopMbI NIPOBeIeHHU TEKYIIEro Koua-Bo . Makec. ko- CHTHHIOBBLIM GaJLIAM
KOHTPOJIS1 yCIIeBaeMOCTH KOHTpoOJIeil | Bo 6a/110B
TK|BTK | Ota. | Xop. | YioBa.
Pemenue npakruyeckoi
Jlaboparopro- JI3 (CHTYaIMOHHO) 312Ul P3 4 36 Bl T 9 6 3
MIPAKTUIECKOE 3aHIATHE -
IIposepka taboparopHoii padorer | JIP 4 36 B[ T 9 6 3
CeMuHapcKoe 3aHsITHE C3 Pemenne TpaKTHHECCKOU P3 11 99 B| T 9 6 3
(cuTyanMoHHOM) 3a1a4K
KomokBuym K Onpoc KOMOMHUPOBAHHBIH OK 3 303 B| P | 101 ]| 67 34
CyMma 0aJljIoB 110 JTUCIMILINHE 38 CEMECTP 474

Kpurtepun BbIcTaB/IeHHS] OLCHOK NPH NMPOXO0KICHUH NMPOMEKYTOUYHON aTTecTanuu B opme
3a4eTa (HAa OCHOBAHMM PEHTHHIA yCIEBAeMOCTH 00Y4Yalomierocsi U pe3yJbTaToOB NPOXOKICHUS
TeKylero pyoe;KkHoro KOHTPOJIA 110 AUCHHUININHE (MOAYJ/II0) HUIH €€ YaCTH B cemecTpe)

S cemecTp

Ixana Kputepuu BoICcTaB/IEHUSI OLIEHKH
OLleHMBAHUS
«324YTEHO» PeiitiHroBeiii 6au — He MeHee 60 % (He MeHee 322 6asioB)

u

HonyquI/Ie OLICHKH HC HUXKE «YyNOBJICTBOPUTECIIBHOY 3a IMMPOXOKACHUE KAXKIOI0 TEKYLIETO py6e>!<H0r0 KOHTPOJIA B
CEMCCTPC

«He 3a4TeHo» |PeliTuHroBsrit 6amn — menee 60 % (MeHee 322 6aioB)
n/unu
HonyquI/Ie OLCHKHN HNUKE «yJOBJIECTBOPUTCIBHO» 3a IPOXOKACHUEC XOT OBI OJHOT'O TEKYLIETrO py6e>1<H0r0 KOHTPOJIA B
CeMECTPE UIH HE MPOX0KICHHUE PYOEIKHOIO KOHTPOJISI

Kpurtepun BbIcTaB/IeHHs] OLCHOK NPH NMPOXO0KICHUH NMPOMEKYTOYHON aTTecTanuu B opme
3K3aMeHa (HA OCHOBAaHMH PeWTHHIra YCHeBaeMOCTH OO0y4YalIIerocss H pe3yJabTaTOB
NMPOXO0KACHHUS TEKYlIIero pyoes;KkHOro KOHTPOJIS M0 JMCUHUILIHHE (MOAYJII0) WIHN €€ YacTH)




6 cemecTp

IlIkaJjia oneHMBAHUSA

Kpurepun BhICTABJIEHHUS OLEHKH

«OTJIHIHO» Peiitunroseiii 6ayut ve Meree 90 % (He menee 900 6aioB)
"
[Momyyenue OLEHKH HEe HIKE «YIOBJIECTBOPUTEIBHOY 32 MIPOXOXKICHHE KaXI0T0 TEKYIETo pyOeKHOTro
KOHTPOJIsL B CEMECTPE

«XOpouIo» Peiitunrosstii 6amt He MeHee 75 % (ue menee 750 GaoB)

%4
HOHy‘ICHI/IC OLICHKHN HC HUKE «YyAOBJICTBOPUTECIILHO» 3a IMMPOXOKACHUE KAXKIAOT0 TEKYLIETO py6C)KHOI‘O
KOHTPOJIA B CEMECTPE

«YyTOBJIETBOPUTEIBHO»

Peiitunrosesiii 6amn ve menee 60 % (He menee 600 6amioB)

u

[MomyyeHue OLEHKH HE HIKE «YIOBICTBOPUTEIBHOY 3a MPOXOXKICHHUE KaXI0T0 TEKYIEro pyOeKHOro
KOHTPOJISL B CEMECTPE

«HEYAOBJIETBOPUTEJIbHO»

Petitunrossrit 6ait menee 60 % (Menee 600 6amtoB)

u/unu

IMosyyeHue OLEHKHU HIDKE «yIOBIECTBOPUTEIBHOY 32 MIPOXOKIEHHE XOTSI ObI OJJHOTO TEKYIIErO PyOEeKHOTO
KOHTPOJISL B CEMECTPE HIIM HE MPOXOKICHHE PYOEKHOI0 KOHTPOJIS




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
1. XapaKTepI/ICTI/IKI/I SJICKTPOMAarHuTHOIO HM3JIY4YCHUA. KBanTOBO-MEXaHHUCCKHE INpUYIUHBI U
MOCJIICACTBHS IMMOTTIOMICHUSA CBETA MOJICKYJIaMU.

2. QHGKTpOHHI)Ie MNEpEXOJbl B aTOMax W MOJICKYyJax IIPH MOITIOMCHHWH KBAHTOB 3JICKTPOMArHUTHOI'O
N3JIIYyUYCHUA.

3. KonnyecTBeHHBIE 3aKOHOMEPHOCTH TOTJIONIEHUS CBETa OMOJIOTHUECKUMHU 00BheKTaMu. BriBo 3aKkoHA
byrepa-Jlam6epra-bepa.

4. KonuvecTBeHHBIE TOKa3aTeNMH d()PEKTHBHOCTH TIOTJIOMICHHUS CBETAa OMOJOTHUYECKUMU OOBEKTAMH.
B3anMoCBsI3b MEXKIY ITUMU ITOKA3aTEIISIMU.

5. CnexTpbl NOIJIOUIEHUsT OMOJIOIMYECKH 3HAUYMMBIX MOJIeKyJ. KadecTBeHHBIN M KOJIMYECTBEHHBIN
CHEKTPO(POTOMETPUUECKUNA aHATU3.

6. OnpeﬂeneHI/Ie cocTaBa MHOIOKOMITOHEHTHBIX 00BEKTOB METOdJaMH CHGKTpO(I)OTOMeTpI/II/I.

7. Tlomstue «paszpemenue cuekrpa». Kpurepuii paspemenus mosioc Penes. CriocoObl yBenuueHUs
pa3penieHus CeKTpoB.

8. Bnusnue CBCTOpACCCAHNA U HCPABHOMCPHOI'O pacunpeacjicHusA BCHICCTBA Ha PC3YyJIbTAaThbl
CHCKTpO(I)OTOMCTpI/I‘-ICCKOFO aHaiauza. Metoanl KOppPCKIHU CIICKTPOB.

9. KonnuectBenHoe onucanue 3ppeKTa «CUTay.
10. OcoOeHHOCTH MOTIIOIEHUS CBETA B OUOJIOTHYECKUX O0OBEKTAX.

11. CpoeuumanbHble METOABI CHEKTPOGOTOMETPUM: HHU3KOTEeMIlepaTypHas, AuddepeHunanbHas |
IPOM3BOJIHAS CIIEKTPO(POTOMETPHSL.

12. BwiBoa ¢GopMyJibl 3aBUCUMOCTH TOTOKA (DOTOJTFOMHHECIEHIIUU OT KOHIICHTpAIMH JIIOMHHOpOpA B
00BEKTE.

13. OcobenHoctu (PpyopUMETpUYECKOro aHajau3a B OMOIOrHYecknX o0bekTax. D(deKTsl IKpaHUPOBKH,
peabcopbuuu, cBeTopaccenBanusi. BnusiHue «mmapa3suTHOT0» CBeTa M KOMOWHAIIMOHHOTO PacCeHBAHUS
Ha MOJIEKYJIaX BOJBI.

14. YcnoBus BeinosnHeHus 3akoHa byrepa-Jlambepra-bepa.

15. Bunsl u npuyuHbBl OMMOOK MPH M3MEPEHHHM ONTHYECKOW MIIOTHOCTH. IIOHATHSA «KIOBETHOW» U
«TpUOOPHOI OIIHNOKH.

16. W3MepeHue BEIMYUHBI CBETOPACCEMBAHHUS B OOBEKTE KaK METOJ M3y4YEHHUS] €ro CBOMCTB.
Hedenomerpuueckuii u TypOOAMMETPUUECKHM aHATH3.

17. OHpGI[GJ'IeHI/IC U BUJblI JIOMHHCCICHIINH. KBanTOBO-MeXaHHYECKHE IMPUYHHBI UCITYCKaHUSA CBETa
BE€IICCTBOM.



18. 3akoHbI (hOTOTFOMUHECIICHITUH.

19. OmnpeneneHue TOHITHM «CHEKTP (OTOJIOMUHECHEHIIMU» U «CIEKTP BO30OYKICHUS
doromomuHecueHunny». KauecTBeHHbIN (HIyopuMeTpHUUECKUid aHAIH3.

20. OmpeneneHue TOHATHH «KBAHTOBBIM BBIXOA (DOTOTIOMHUHEICHIIMN», «UCTHHHOE BpEMS KU3HHU
BO30YKJIEHHBIX COCTOSTHUI», «peajbHOE BPEMS >KM3HU BO30YXKICHHBIX COCTOSIHUI». B3anmMocBs3b
MEXIY STUMHU MTOHATHSIMH.

21. BrausHUe OKpYXKEHHUS JIOMUHECHHUPYIOIIUX MOJEKYJ Ha MapaMeTpbl (OTOIIOMUHECLECHIINH.
@IyopecIieHTHBIE 30H/IbI U METKH.

22. Tymenue dpoTtomomuHecieHIInU. Tunsl Tymenus. Beisoa 3akona llItepra-doasmepa.

23. Murpanus 3Hepruu 3JIeKTPOHHOTO BO30YKIACHHUS. Y CIOBUS BOSHUKHOBEHHS ITOTO sIBIEHUs. Teopus
dépctepa. 3aBUCUMOCTh 3PPEKTUBHOCTH MUIPALUU OT PACCTOSHUS MEXIY TOHOPOM M aKIENTOPOM
SHEPTUH.

24. Tlonspuzanus QoTtomoMuHecHeHIMH. KBaHTOBO-MEXaHUYECKHE MPUYMHBI U KOJUYECTBEHHBIE
XapaKTEPUCTHUKHU.

25. TlonsTtue «BpeMs BpamaTenbHOl penakcaum». CrocoObl M MPUYMHBI U3MEPEHUS BEITUYUHBI 3TOTO
IIOKa3aTes.

26. BUIbI XeMITIOMAHECIIEHIINN OUOJIOTHYECKUX CUCTEM. X EMUITIOMUHECIIEHTHBII aHAJIN3.

217. OHpeI[eJIeHI/IC HUCTUHHOTO BPCMCHHU IKH3HU B036Y)KI[€HHBIX MOJICKYJI, OTBCTCTBCHHBLIX 3a
XCMHUJIIOMHUHECICHIINIO, C IIOMOIIBIO (i)I/IBI/I‘-ICCKI/IX AKTHUBATOPOB.

28. Ilpotounas uroduryopuMerpus. [I[puHImn MeToa U ero UHPOPMATUBHOCTE.

29. BumsHue paszMepa JIIOMHUHECHUPYIOMIEH MMOJYyIPOBOJHUKOBOM 4YacTHIBI Ha ee cBoicTBa. lloHsaTue
«KBaHTOBAasi TOUKAY.

30. XapakTepucTuKa *UBbIX OOBEKTOB KaK TEPMOJMHAMHUYECKHX cucTeM. [lepBblif U BTOpOIl 3aKOHBI
TEPMOJUHAMUKHU.

31. IIpeBpaleHre HEPTUH B KIIETKE.

32. Iloustus «CBOGOI[H&?I OQHCPIUA» U ((BJ'ICKTpOXI/IMI/I‘IeCKI/Iﬁ INOTCHIMAID). BzanMocBa3b MCKAY 9THMH
IOHATHUAMMU.

33. BTopo# 3aKOH TEpMOJIMHAMHUKH U YCIIOBHUS TEPMOAMHAMUYECKOTO PABHOBECHS.
34. DHeproconpsArarwne CUCTEMbl KIIETKH.

35. Ilytu npeoOpa3oBaHUs SHEPTUU B )KUBON KIIETKE.

36. OO0mias xapakTepUCTHKA CTPYKTYPbl OUOTIOINMEPOB.

37. Busl B3aUMOJICHCTBUH, CTAOMIM3HPYIOMIUX CTPYKTYPY MaKPOMOJIEKY L.

38. CtpykTypa BOIbI U THAPO(HOOHBIE B3aUMOICHCTBUS.

39. Ponp ruapodoOHbIX B3auMoAeHcTBUI B (OpMHpPOBAHUU CTPYKTYphl OenkoB. Monens bpecnepa-
Tanmypa.



40. KoandecTBEHHOE OIMCAHHE CBS3BIBAHHSA JIMTaHJ0B C MaKpOMOJICKYJIaMHU. IlonsTHsa «KOHCTaHTa
CBsA3bIBAHUA» U «KOHCTAaHTA JUCCOLIMALINID).

41. KondopmanoHHble U3MEHEHUS B MOJIEKYJI€ TEMOTJIOOMHA ITPH CBSI3BIBAHUU C KUCIOPOIOM.

42. I'eMOTJIOOMHOIIATHH KaK MMPUMEP MOJIEKYJISIPHBIX TTATOJIOTHA.

6 cemecTp

Ilepeyennb BOpoCoB U1 NOATOTOBKH K IPOMEKYTOYHOM aTTecTanuu B opme IK3aMeHa
1. XapakTEpUCTUKHU 3JIEKTPOMATHUTHOTO M3IydYeHHUs. KBaHTOBO-MEXaHMYECKHE NPUYMHBI U
NOCJIEACTBHS MOIVIOIIEHUS CBETA MOJIEKYJIAMHU.

2.  DNeKTpOHHbIE MEPEXO0/bl B aTOMaxX U MOJIEKYJIaX IPH MOIVIONIEHUH KBAHTOB 3JEKTPOMATHUTHOTO
W3ITy4EHMUS.

3. KonuyecTBeHHBIE 3aKOHOMEPHOCTHU MOTJIOLIEHUS CBETAa OMOJIOTMYECKUMU 00beKTaMu. BbIBO/I 3akOoHA
byrepa-Jlam6epra-bepa.

4.  KonunuectBeHHbIE TTOKa3aTeM 3(P(HEKTUBHOCTU MOTJIONMIEHUS] CBETA OMOJIOTHYECKUMH 00BEKTaMHU.
B3anmocBs3p MEXTy STUMU MOKa3aTeNISIMU.

5. CHCKTpLI IIOTJIOIICHU ST OMOJIOTHYECKH 3HAYMMBIX MOJICKYJIL. KauecTBEHHEI U KOJIMYECTBEHHBIN
CHEKTPOPOTOMETPUIECCKHUI aHAITH3.

6. Omnpenenenue cocTaBa MHOTOKOMIIOHEHTHBIX OOBEKTOB METO/IaMU CIIEKTPO(HOTOMETPHH.

7. [Tonsatue «paspemienne crnektpa». Kpurepuii paspemenus nonoc Penes. CriocoObl yBeTM4YeHUS
pa3pelieHus CeKTPOB.

8. Bmusuue CBCTOPACCCAHHUA W HCPABHOMCPHOI'O pacClHpecAcICHUA BCHICCTBA Ha PC3YJIbTAThI
CHGKTpO(I)OTOMeTpI/I‘ICCKOFO aHaiau3a. Metoasl KOppPCKIHU CIICKTPOB.

9. KonuuectBenHoe onucanue 3hHeKTa «CuTay.
10. OcobeHHOCTH NOTJIOIEHUS CBETA B OMOJIOTHYECKUX 00BEKTAX.

11. CroeuuanbHble METOIBI CHEKTPOPOTOMETPUU: HU3KOTeMIlepaTypHas, IuddepeHuumanbHas u
MPOM3BOIHAS CTIEKTPOOTOMETPHSL.

12. BriBoa ¢opMyJibl 3aBUCUMOCTH TMOTOKA (DOTOTIOMHUHECLEHIIMN OT KOHIICHTpAIMH JIIOMHHO(pOpa B
0OBEKTE.

13. OcobenHoctu (PpryopuMeTpUYecKOro aHajan3a B OMOIOrHYecKX 00bekTax. D((eKTsl IKpaHUPOBKH,
peabcopbumu, cBeTOpaccenBaHus. BiusiHue «I1apa3uTHOr0» CBeTa 1 KOMOMHAIIMOHHOTO PacCEeMBAaHUS
Ha MOJIEKYJIaX BOJBI.

14. YcnoBus BeinoiHeHUs 3akoHa byrepa-JlamOepTa-bepa.

15. Buapl 1 npuuuHBl OIIMOOK NPH HM3MEPEHUHM ONTHYECKOM MIOTHOCTU. [IOHATHUS «KIOBETHOW» H
«TpuOOPHOI» OIINOKH.

16. H3MepeHue BEIMYMHBI CBETOPACCEMBAaHHSA B OOBEKTE KaK METOJ M3Yy4YEHHUsI €ro CBOMCTB.
Hedenomerpudeckuit u TypOOIUMETPUIECKUIA aHAITN3.



17. Onpenenenve u BUIBI JIOMUHECHEHIMH. KBaHTOBO-MEXaHUYECKHUE NMPUUYMHBI MCIYCKaHHUSI CBETA
BELLIECTBOM.

18. 3akoHBI (hOTOTFOMUHECIICHITUH.

19. OmnpeneneHue TMOHATUH «CHEKTP (OTONIOMHUHECHEHIHN» M «CHEKTP BO30YXKACHUS
doromomuHecieHnny. KauecTBeHHBIN (HIyoprUMeTpUYeCcKHii aHAIH3.

20. OmpeneneHne MOHATUN «KBAHTOBBIM BbIXOJ (DOTOTIOMUHELEHIUN», «UCTUHHOE BpEeMs >XKU3HU
BO30YX/ICHHBIX COCTOSHHII», «peanbHOE BpeMs XKM3HH BO30YXKIECHHBIX COCTOSHHIDY. B3anmocBs3b
MEXIY dTUMHU MOHATUSMH.

21. BnusHue OKpY>XKEHHUs IIOMUHECHUPYIOIIMX MOJEKYJ Ha mapaMeTpsl (HOTOTIOMHHECLEHLUH.
@D1yopeCLieHTHBIE 30H/IbI U METKHU.

22. Tymenue gotomomuHecteHIuy. Tunsl Tyienus. BeiBon 3akona Ll tepna-donpmepa.

23. Murpanust SHepruu 3JIEKTPOHHOTO BO30YKIACHHUSA. Y CIOBUS BOSHUKHOBEHHS TOTO sIBIEHUS. Teopus
®épcrepa. 3aBUCUMOCTh YPPEKTHBHOCTH MHUTPALUU OT PACCTOSHUS MEXIYy TOHOPOM H aKIETITOPOM
DHEPTHUH.

24. Tlonspuszanus (HOTONFOMUHECHIEHIINA. KBaHTOBO-MEXaHWYECKHE MPUYMHBI U KOJIMYCCTBCHHBIC
XapaKTePUCTUKH.

25. llonsatue «Bpems BpamaTeabHON penakcanumn». CrocoObl U MPUYUHBI U3MEPEHUST BEIMYUHBI ATOTO
MoKa3aTesl.

26. Buapl XeMATIOMAHECIIEHIINH OMOJIOTMYECKUX CUCTEM. XEMHUIIOMUHECLIEHTHRIN aHaIN3.

27. OmnpeneneHue HCTUHHOIO BPEMEHHM >KM3HHU BO30YKJAEHHBIX MOJIEKYJ, OTBETCTBEHHBIX 3a
XEMIIFOMUHECLIEHIIUIO, C TIOMOIIBIO0 (PU3NUYECKUX aKTUBATOPOB.

28. Ilporounas murodyopumerpus. [IpuHiun meToaa u ero UHPOPMATUBHOCTD.

29. BnusiHue pazmepa JIOMUHECIUPYIONIEH MOJyNpPOBOJHUKOBOM YacTUllbl Ha ee cBoicTBa. [loHsTHE
«KBAHTOBAs] TOUKAY.

30. XapakTepuCTHKa XUBBIX OOBEKTOB KaK TEPMOJUHAMMUYECKUX CUCTEeM. [IepBbIif M BTOPOIl 3aKOHBI
TEPMOJUHAMUKH.

31. IIpeBpaiieHue SHEPTUU B KIIETKE.

32. TonsATus «CBOOOIHAS SHEPTUSN» U «IIEKTPOXUMUYECKHH MOTEHLIHAI». B3auMOCBA3b MEXIY 3TUMHU
HNOHATUSIMH.

33. BTopoii 3aK0H TEpMOJIMHAMUKH U YCIOBHUS TEPMOAMHAMUYECKOTO PABHOBECHS.
34. DHeproconpsArarwimne CUCTeMbl KJIETKH.

35. Ilytu nmpeoOpa3oBaHUs SHEPTUH B )KHUBOM KIIETKE.

36. O61mas xapakTepucTHKa CTPYKTYPbl OMOIOJIMMEPOB.

37. Buzasl B3auMOACHCTBUHN, CTAOMIN3UPYIOMIUX CTPYKTYPY MaKPOMOJIEKYJI.

38. CtpykTypa Boabl U THAPOPOOHBIE B3aMMOICHCTBHUS.



39. Ponb ruapodoOHBIX B3aMMOACHCTBHIA B (HOPMUPOBAHUM CTPYKTYphl OenkoB. Mogens bpecnepa-
Tanmyna.

40. KonndecTBeHHOE ONMCAHHE CBI3LIBAHUS JIUTAaHI0B C MAaKpOMOJICKYJIaMHU. IlonsTna «KOHCTaHTa
CBA3bIBAHUA» U «KOHCTAHTaA JUCCOLMAILIUID).

41. KordopmalmoHHble U3MEHEHHUSI B MOJIEKYJI€ TeMOTJI00MHA IPU CBSI3bIBAHUHU C KMCIOPOAOM.
42. I'eMOr1I00MHONATHH KaK IPUMEP MOJIEKYJIIPHBIX MATOJOTUH.

43. ®usnyeckre METOJbl U3YUYEHUS CTPYKTYPHI U (DYHKIUH KIETKU. DIIEKTPHUUECKUE CBOWCTBA KIIETOK.
MexaHnudeckue CBOMCTBA KIETKM M LUTOIIa3Mbl. COCTOSHHE BOJBI M AJIEKTPOJUTOB B KIIETKE.
CBo0osiHas M CTPYKTYpPHPOBAaHHAS KJIETOYHAs BOAA.

44. Buasl porieccoB MepeHoca BeniecTB uepe3 MeMOpanbl. [I0TOK 1 MIOTHOCTH MOTOKA BEIIeCTBa. 3aKOH
mudy3un, ypasaenne Ouka, ypaBaenue ais 1ud@y3un BemecTB 4yepe3 MEMOPaHBI.

45. OcHoBHOe ypaBHeHHe 3nekTpoauddys3un (ypaBHenue Hepucra-Ilnanka). Pemenue ypaBHeHHS
anekrpoaudy3un it MeMOpaH B IPHOIMKEHUH OJTHOPOIHOTO TIOJIS.

46. Ypasuenue ['onpamana-Xopxkuna-Karia.

47. TIpoHUIIaeMOCTh OMOJIOTHYECKUX U MOJAETBHBIX MeMOpaH; MeTo/bl ee uccienoBanus. Koadduuuent
IPOHUIIAEMOCTH OHOMEMOpaH, €ro 3aBUCUMOCTb OT pAacTBOPUMOCTH BeLIEeCTBa B JIMMMJAAX,
KOA(pGUIUEHT pacipeiesIeHusl.

48. DnexkTpuuecKkrue eMKOCTh MeMOpaH M UMIeNaHc. MeToabpl U3ydeHUs: UMIeJaHca. 3aBUCUMOCTD
HUMIIEeJIaHCA OT YaCTOTHI IEPEMEHHOTO TOKA.

49. TpaHcnopT BemiecTB uepe3 MeMOpaHbl myTeM obierdeHHod nudgysuu. Ilopel B 6momemOpaHnax,
METO/bI OLIEHKH 3((EeKTUBHOIO pa3Mepa nop. JJuHamMudeckre nopsl 1 MEXaHU3M UX (OPMHUPOBAHHUS.

50. 3aBHCHUMOCTb MPOHMUIIAEMOCTH OHMOMEMOpaH MJisi Pa3IMYHBIX BELIECTB OT (ha30BOT0 COCTOSIHHS
munuaoB. TpancnopT Boasl. Mexanusm (pyHKIIMOHUPOBAHUS BOJIHBIX KaHAJIOB.

" o " + + +
51. AKTUBHBIN TPAHCIIOPT BEIIECTB B KUBOI Ki1eTke. MonekymnspHbiii Mexanu3m pabotel K, Na - u Ca
-AT®a3. OnbiTel YCHHTa, KacaroUUWUCS W3MEPEHUs] MOHHBIX IOTOKOB Yepe3 MHOTOKIETOYHBIE
CHUCTEMBI.

52. Css3b TpaHCHOpTa BOJBI C JBHXXEHHEM JIpYyrux BemiecTB. OcMoTHYecKOe ckaThe M HaOyXaHue
KJIETOK. XEMHOCMOTHYECKasi TEOpUsS OKHUCIUTEIBHOro (OCHOPUINPOBAHUS B MHUTOXOHIPHUIX:
OCHOBHBIE IIOCTYJIaTBl MUTUYEIIa U UX DKCIIEPUMEHTAJIbHBIE JOKA3aTeIbCTBA.

53. PacmpeneneHue WOHOB MEXAy BOAHOM W NUNHAHOW ¢da3zamu; Mex(a3HbIM MOTEHIIHA.
[ToBepXHOCTHBIC 3apsi/ibl M MOBEPXHOCTHBIN TMOTEHIHAN. MeMOpaHHBIM MOTEHIIUAT JKUBOW KIIETKH.
Metonbl  u3MepeHUs ~ OWOMOTCHIIMATIOB:  MHKPOAJICKTPOJHAS  TEXHHKA, XapaKTePUCTHKU
MUKPOIJIEKTPOIOB.

54. PaBHoBecHbIe noTeHansl HepHera u Jlonnana. CrannoHapHbli oTeHIMAN: ypaBHeHue ['onbamMaHa-
XomkknHa-Kama mig pacdera 3Ha4eHUW IOTEHUMAIOB IOKOS M JIEUCTBHS. Ponp aKTUBHOTO
TPAHCIIOPTA NOHOB B T'€HEPALIMH ITIOTEHIIUAJIOB TIOKOSI.

55. DnextporeHHblii Hacoc. [loTeHIManbl MOKOS KJIETOK MEYEHH, MOYEK, CEPACUHOU, CKEJIETHOU U
TJIaIKOM MBI, HEPBHOU TKaHU B HOPME U MATOJIOTHH.



56. T'eHepanus KJIETKaMH D3JEKTPUYECKUX HMIMYJbcOB. buodusnueckuid MexaHHW3M TeHEpaluu
noTeHuuana aeiicteus. Meton ¢ukcanuu HanpsbkeHUs Ha MeMmOpaHe. VI3MeHeHus MOTOKOB HMOHOB
KaJIsl ¥ HaTpHsl BO BPEMEHHU MPU I'eHepaluy NOoTeHIana JeiHCTBUSL.

57. CeneKTUBHOCTh MOHHBIX KaHAJIOB, PETYJIsilus paObOoThl HOHHBIX KaHaJIOB. BopoTHbie Toku. KabenbHbie
CBOWCTBA HEPBHBIX BOJIOKOH. CKOPOCTh IPOBEIEHHUSI HEPBHOT'O UMITYJIbCA; TelerpadHOe ypaBHEHHUE.

58. OcoOGeHHOCTH MpOBEAEHUS HEPBHOTO HMMIYJbca B MHEIU3UPOBAHHBIX HEPBHBIX BOJIOKHAX.
['panyanbHble 3IEKTPUYECKUE HMITYJIbChl KJIETOK, MX OCOOEHHOCTH M MEMOpaHHbIE MEXaHU3MBI
reHepaluu.

59. Metoapl M3y4eHHUs XOJMHOPEUENTOPOB. MoOJEKylIsipHash OpraHu3alus M MEXaHU3M JIeHCTBUSA
xonuHopenentopa. KuHeTnka B3auMOJEWCTBUS BEHIECTB C XOJHMHOpeuentopamMu. @Dusuko-
XUMHYECKasi MOJIeNb B3aUMOACHCTBHS alleTUIIXOJIMHA M €T0 aHAJIOTOB C PELETITOPOM.

60. buodusnueckre MexaHU3MbI JTEUCTBUSA IUKIHYeCKOH AM®D, posib MOHOB KalblHs B JICHCTBUU
nAMO®.

61. buodpuznueckne MmexaHu3Mbl GYHKIIMOHUPOBAHUS XEMOPEIEITOPOB.

62. OU3NKO-XUMHYCCKHE XapaKTCPpUCTUKHU KJIETOYHOMH IMMOBEPXHOCTHU, MCTOABI UX HU3YUYCHUI. Knerounsie
KOHTAKTBI: TUIIBI, 3JICKTPHUYCCKUC CBOﬁCTBa, MCXaHUYCCKadA MPOYHOCTD. MGTO,Z[H HU3y4YCHHUA aAIrC3Un
KJICTOK.

63. BI/IO(I)I/BI/I‘-ICCKI/IG MCXaHH3MbI arperalfioOHHOTO B3aHMOHCﬁCTBHH SpUTPOLUTOB, AKTUBUPOBAHHBLIX
TpOMGOI_II/ITOB. Mexanuszm HapyIICHUA MCKKIICTOYHBIX BSaHMOHGﬁCTBHﬁ B ITaTOJIOI'HH.

64. Ponp moBpexaeHHs MeMOpaH B Pa3BUTHUU KIETOYHOUW maTtonoruu. llociencTBus st KIETKH
MIOBPEKICHUS TI1a3MaTHIECKON MEMOpaHbl, MEMOpaH MUTOXOHIPHH, JIM30COM, SJIEPHON MEMOpaHbI.

65. OcHoBHbBIE (PU3UKO-XUMHUECKUE MPUYHHBI HApYyIICHHUsT OapbepHBIX CBONCTB MeMOpaH: MEePeKUCHOE
OKHCIICHUE JIUMUIIOB, (PEPMEHTATUBHOE PACIICIUICHUE JUIUJIOB M OEJIKOB, M3MEHEHHE 3apsna M
KOH(popMaIuu 6EIKOB, aIcOpOIHs OCITKOB, OCMOTHYECKOE PACTSHKCHUE MEMOpaH.

66. PacmpocTpaHeHue CBSI3aHHBIX ¢ MeMOpaHou ¢ocdonumnaz. Docdonnmnasel, BXOIANUE B COCTaB
9K30TOKCHHOB. Poib akTuBanuu (ocgosunmnas B NOBPEKICHUH KJIETOK IPU TKAHEBOM TUITOKCUU.

67. Tpanchopmamusi GU3NIECKON CTPYKTYphl W MPOHHUIIAEMOCTH MeMOpaH B pe3yibTare IeHCTBUS
dbochonumas.

2+ .
68. Poxp mono Ca™ . ®ocdonumnaszel MUTOXOHIpUH. Posb akTuBamuu ¢ocdonumnas B MOBPEKICHUN
MUTOXOHJIPHI MPH TKAHEBOW TMIIOKCHHU.

69. buodusnyeckne MeXaHW3MBl BIHSHHUS (ApPMaKOJIOTHYECKHX IMpernapaToB Ha AaKTUBHOCTD
dochonunasz. Kierounble MeXaHU3Mbl BOCCTAHOBJIEHHS CTPYKTYpbl M (QYHKIUI MemOpaH mocie
neiictBus pochonunas.

70. HepeKHCHoe OKHUCJICHHUC JIMIIMAO0B KakK q)YHHaMeHTaHLHBIﬁ MCXaHU3M MCM6p8.HHOfI I1aTOJIOI'uH.
O6IJ_I8.SI cxXeMma peaKI_II/Iﬁ HOCTTHOTO OKHUCJICHUA OPraHUYCCKUX coeauHeHui. MeToabl HU3YyUYCHUA
MNEPECKUCHOTO OKHCJICHUSA JHUINIO0B: aHAJIN3 HOTpC6J'IeHI/I}I KHUCJIOpOJa W HAKOIUICHHA PAa3JIMYHBIX
MMPOAYKTOB NCPECKUCHOI'O OKHUCJIICHUSA, H3BMCPCHHUEC XCMUITOMHUHCCIICHIIUMN U (I)J'IYOpCCL[CHI_II/II/I. Peakun
HWHUOUHUPOBAHUA, HNPOHOJIKCHUA, PA3BCTBICHHUA U O6pBIBa Lene OKHCJICHUS HEHACHIIEHHBIX
JIUITUAOB. HepeKI/ICHOC OKHCJICHHE JTUIUI0B o AekicTBueM YD 06J'IyLIeHI/I$I.



71. Tpurrepnas ponb uoHoB Fe(Il). OcHoBHble auddepeHnnansHble YpaBHEHUS, OMHCHIBAIOIINE
KMHETUKY pEaklUHil MepeKucHOro okucieHuss. OCHOBHbIE CIOCOOBI €€ yNpouleHus. YcloBue
BO3HMKHOBEHHUS U aKTUBALMN NTEPEKUCHOIO OKHUCIIEHUS B KIIETKE.

72. OU3NKO-XUMUYECKHE MEXAHU3MbI JCHCTBHS IEPEKUCHOIO OKHMCIICHHUS JIMIUAOB HA CTPYKTYypy MU
byHKIIMU MeMmOpaH: pa3pymieHue (yHKIIMOHAIBHBIX TPyHn OenKoB, Moaudukamus (HU3HIECKUX
CBOMCTB JIMIIUJHOTO OHUCIIOS, YBETWYEHHE MPOHUIIAEMOCTH IS MOHOB, CHUKEHHE AJIEKTPUUECKOU
MIPOYHOCTH MEMOPaAH.

73. OCHOBHBIE THNBI MATOJOTHUYECKUX TPOIIECCOB, CBSI3aHHBIC C MEPEKHMCHBIM OKHUCIICHHEM JIMITHIOB:
ABUTAMUHO3bI, HEJOCTATOK CeJieHAa B MUIE, MHTOKCHKAIMU, NEHCTBUE HOHU3MPYIOUIEH paauanuu,
nericteue Y® nmydelt, BOCMalieHWE, KaTapakTa W JPyTrHe TJa3Hble O0Jie3HU, OOJIC3HHM HUMMYHHOU
CUCTEMBI, aT€POCKIIEPO3.

74. Ponb CBOOOMHOpAIUKAIBHBIX MPOIECCOB B KaHIeporeHeze. CBOOOAHOpAIUKATBHBIE TPOIECCHI H
TKaHeBasi THUIIOKCHS.

75. TlpobGnema MepeKHUCHOTO OKUCIEHHUS MPU KOHCEPBUPOBAHUHU OpraHoB U TkaHed. [lepekucHoe
OKHCJICHUE U CTapeHHE.

76. Her03 " aIltoIITo3: COBPCMCHHLIC ITPCACTABJICHHA O MCXaHU3MaX.

77. OcHoBHas Kiaccu(UKalMsg CBOOOJHBIX PaIMKAIOB: IEPBUYHBIC, BTOPUYHBIC U TPETHUUHBIE paJuKaibl.
I'enepanus cBOOOIHBIX paJMKANOB B IEMAX MEPEeHOCa 3JIeKTpoHA. Pob MOHOB Kene3a B TeHepaluu
CBOOOJTHBIX Pa/INKaJIOB.

78. CynepoKCUIHBIN U THAPOKCUIIBHBIN PaJUKalbl, METOAbI UX 0OHapyx eHUs. CHHIJIETHBIA KHCIOPOJ U
€ro JIEUCTBHE Ha KJIETOUYHbIE CTPYKTYPBHI.

79. MexaHu3MBl J1€3aKTUBALMM WHULHMATOPOB IEPEKUCHOIO OKMCJIEHMUS JIMIUIOB: pOJb
CYICPOKCUIAUCMYTA3bI, KaTaJja3bl, KapOTHUHOW OB, TIIYTAaTUOHIICPOKCHU A3 bI. Ilonarue 06
AHTUOKCHUIAaHTax. KJIaCCI/I(l)I/IKaIII/ISI AHTUOKCUIAHTOB. AHTI/IOKCI/IIIaHTHBIG q)epMeHTI)I, U MEXaHU3MBbI UX
pabotel. IlepexBaTumku pagukaioB. Xematopbl MeTauioB. OCHOBHBIE CIOCOOBI H3MEpEHUS
aHTHOKCHI[aHTHOﬁ AKTUBHOCTH.

80. Omnpenenenue amnonto3a. OCHOBHBIE MPEACTaBICHUS O MeXaHu3Max amnonrtosa. CoBpeMEHHbIE
TUNoTe3bl 0 MEXaHW3Max aromros3a. Poib qUTOXpOoMa C B aAIllONTOTHYCCKUX PCAKIHAX. CHOCO6I)I
PErysanrn amonTOTUYCCKHUX peaKqu/’I.

81. IlpuuuHbI U ClEICTBUS HAPYIICHUS] OCMOTUYECKOTO PAaBHOBECHS MEXKY KJIETKOW M CPEelIon, MEKITY
KJIETKOW W KJICTOYHBIMH OpPTaHEJUIaMH, BBIKIIOUYCHHE KJICTOUYHBIX '"HAacOCOB", CABUTU B HOHHOU
npoHunaeMoctu MemOpaH. Moaudukanus MOJEKyJISIpHON opraHuzanuu MeMOpaH 0pH  HX
OCMOTHYECKOM PaCTsHKEHUU. MeXaHN3Mbl BOCCTAHOBJICHHSI OCMOTHYECKUX HAPYIIEHUH B KIIETKE.

82. JlelicTBue (hapMaKoJIOTMYECKUX MpEenaparoB (AUYPETUKH, CEpIeUHbIEe TJIMKO3U/Ibl, aHTUOMOTUKH) Ha
OCMOTHYECKOE PaBHOBECHE.

83. SlBinenue nayeKTpuUuyeckKoro mnpoboss MemOpaH. MeTonpl H3y4deHUS SJIEKTPUUECKOTO MpoOos.
DnekTpudeckuii mpoboit nckycctBeHHbIX (BJIM, nmumocomMbl) U mpUpOAHBIX MeMOpaH (SPUTPOIUTHI,
MUTOXOHIPUH ) HOHHBIM JTH(P(Y3MOHHBIM TTOTCHIIHAJIOM.

84. CHmxeHue EKTPUIECKON MPOYHOCTH MeMOpaH (IOoTeHIhaja mpoodos) Mpu NEPEKUCHOM OKUCIICHUH
JUMHUIOB, NeUCTBUU (Gocdoaumnas, OCMOTHUYECKOM pACTSHKEHHH MeMOpaH, aacopOuuu OenKoB.
['unores3a 0 posid AIEKTPHUYECKOTO MPOOOST MEMOpaH B HapyHICHUH OapbepHON (YHKIIMU MEeMOpaH B
NaTOJIOTHH.



85. H3MeHeHue MOJIEKYISpHON oOpraHu3anuu MeMOpaH Mpu JeHCTBUUM MeMOPaHOTOKCHHOB,
B3aUMOJICICTBUM BHPYCOB M aHTHUTEN] C LMUTOIIa3MaTUYECKUMU MeMOpaHaMHu, aHTHUTE€HOB C
MMMYHOKOMIIETEHTHBIMU KJIeTKamHu. Hapymienue ¢(yHKIMOHHpOBaHUS MEMOpaH MpH H3MEHEHUU
MUKPOBSI3KOCTH U MIOBEPXHOCTHOT'O 3apsijia MEMOpaH.

86. MexaHu3M JIeWCTBHS XOJIECTEPUHA U €T0 POJIb B Pa3BUTHHU aTEPOCKIIEPO3a.

87. 3amauM HCCIEAOBAHUS DIEKTPUUYECKUX OHMOMOTEHLIHAJIOB OPraHoB. OJEKTPOTPaMMbl U
IPOCTPAHCTBEHHOE paclpejie/ieHne IOTeHIMala KakK OCHOBHBIE XapaKTePUCTHUKU BHEIIHUX
IEKTPUUECKUX NOJIeH TKaHEeH U OPraHoB.

88. ITaccuBHBIE 2JIEKTPUUECKHE CBOMCTBA TKAHEH M OPraHOB. DKBUBAJEHTHBIC AJICKTPUUYECKUE CXEMBbI
TKaHeW U OpPTraHoB.

89. DJeKTpUYEeCKU MMMEAaHC TKaHEH, ero 4acTOTHAs 3aBUCUMOCTh. KIIETKH Kak TOKOBBIE UCTOUYHHKH
anekTpuuecTBa. MexaHu3M (pOpMHUpPOBaHUS KIETOYHBIX UCTOYHUKOB DJIEKTPUUECTBA MPU JTOKATHHOU
3JIEKTPUYECKON aKTUBHOCTH.

90. OmnwucaHue TOTEHIUAIOB, CO3/JaBacMbIX KIETOYHBIMH HCTOYHHKAMH, Ha OCHOBE MOTCHIIHAJa
OTJICIBHOTO TOKOBOTO TOJOCAa M MOTECHIIMAJa TOKOBOTO JIBYXIIOJIFOCHOTO T€HepaTtopa B OOBEMHOM
AIIEKTPOTIPOBOIAILEH cpee.

91. buodusnueckre OCHOBBI PETUCTPALUU SJICKTPOKAPAUOTPaAaMM MPH Pa3JIUYHBIX OTBEACHMSIX.
[lorenuuan tepmuHaneid ansg oxHonosisspHod peructpanuun OKI. ®opmupoBaHue HCTOYHHKOB
JJIEKTpUYECTBA B TKaHU MHOKapaa. lIpocrpaHcTBeHHOE paclpenesneHue INOTEHIUANIOB cepala Ha
IIOBEPXHOCTH TEJA.

92. 9HCKTpPI‘ICCKI/II\/'I BCKTOP CCpAala. HpOCTpaHCTBCHHBIC U IMJIOCKHUEC BCKTOPHBIC DJICKTPOKAPAUOTPAMMBI,

MeTOAbl MX u3MepeHus. Buasl snextposnuedanorpamm (D3I). CraTucTHuecKrne XapaKTePUCTHKH
90T

93. Pacuer cnektpa mMomHocTH D3I B pamMkKax HMHTErpanbHOro npeodpaszoBanusi Oypbe u BelBIeT-
aHanu3a.

94. DinexkTpuyeckas aKTHUBHOCTb IUPaMUJHBIX HEHMPOHOB HOBOW KOpBl KaK HCTOYHUK TIEHE3a
anekTpodHIedamorpaMm. Mexanu3M reHe3a DODI: poib MOCTCHHANTHYECKHX IMOTEHIIHAIOB
NUPAaMUIHBIX HEHPOHOB, 3HAYCHHE CHHXPOHH3AIHMH WX OJIEKTPUYECKOW aKTUBHOCTH W
MPOCTPAHCTBEHHON OpUEHTAIUH.

95. I'ene3 putmuueckux 301" B HEMPOHHBIX CETSAX.

96. Yopyrue u miuactuueckue naedopmanuud TKaHEH M OpPraHoB; CHJIbI, MPOTHUBOJEHCTBYIOIINE
nepopmanun. HpIOTOHOBCKME M HEHBIOTOHOBCKHE KHMIAKOCTH. HampsbkeHue ciaBura M CKOpOCTh
C/IBUTa B KHUJIKOCTSIX.

97. BsA3ko-ynpyrue CBOMCTBa TKaHEH W OpraHoB. Penakcanus HampspKeHUs W IIOI3Y4YeCTb IPHU
negopMannu TKaHeH; TUCTepe3suc MEXaHMUYECKUX XapaKTepucTHK TkaHe. CraTuueckas aedopmarus
pacTsHKEHUST MATKUX TKaHEeH, 2O PEeKTUBHBIN (TaHTCHITHATBHBINA) MOIYJIb YIIPYTOCTH.

98. Bsi3ko-yrpyrue cBOMCTBa CHHOBHAJIBHOM KHUIKOCTH, IEPMOHATIONHUTENEH (1IepMOPUILIEPOB).

99. Jlunamudeckas nedopmanus TKaHEH, TUHAMUUYECKUN MOAYJIb YIPYTroCTH. MeXaHHYeCKHue CBOWCTBA
MBIIII] ¥ KOCTEH.

100. Ynpyrue cBoiicTBa 000J09€K TOJIBIX OPraHoB. YpaBHeHUe Jlammaca ajis CTaTUYECKOTO COCTOSTHHS
TOHKHUX YIPYTHX 000JI0UEK.



101. CraTudeckoe COCTOSHHUE YMNPYIroro KpPOBEHOCHOTO cocyla, ypaBHeHue Jlame. YpaBHeHue
nedopMalii KpOBEHOCHOTO COCyJa NMpPH HW3MEHEHUHU JAaBlIEeHUS KpoBH. MeXaHHWYecKHe CBONCTBA
KPOBH.

102. HeHbIOTOHOBCKOE TE€UEHHE KPOBU MPU HU3KUX CKOPOCTSX CABUTa, ypaBHeHHE KeccoHa U ypaBHEHUE
3axapueHko. MONeKyISIpHO-KIETOUHbIA MEXaHU3M HEHbIOTOHOBCKHX CBOMCTB KPOBH, POJIb arperauu
(MEXKIJIETOUHBIX B3aUMOICUCTBUI) SPUTPOIIUTOB.

103. OnTuueckue MU SIAECKTPUUYECKUE METOJbl HMCCIEIOBAHMS MEXKKJIETOUYHBIX B3aUMOJCHUCTBUI U
arperaTHoOro COCTOSIHUSI KPOBH.

104. MexaHuueckue SIBICHUS B JETKuX. J(MarpaMMmbl pacTsDKEHMs JIETKMX B YCJIOBHUSIX 3aIlOJIHEHMS
CpelaMHM C pa3HbIM ITIOBEPXHOCTHBIM HATSKECHUEM.

105. Bxiag moBepXHOCTHOTO HATSHDKEHHUS B allbBEOJIaX M YNPYTHX CHII aJbBEOJISIPHON TKaHU B paboTy
BbIJ10Xa. CTaTHUECKOEe MEXaHNYECKOE COCTOSIHUE allbBEOJIbl, ypaBHeHue Jlamaca.

106. Ponp cypdakrtanta B HM3MEHEHHHM TMOBEPXHOCTHOTO HATSIKEHHS B alibBeojiax. 3HAYCHHE
MMOBEPXHOCTHBIX SBJICHUH MPU OTEKE JIETKUX.

107. JluneitHass 1 oObeMHasi CKOPOCTh KPOBOTOKA. MeToAbl U3MEPEHHUsS] CKOPOCTU JBHXKEHUSI KPOBU B
KPOBEHOCHBIX COCYylaX, YJIbTPa3ByKOBOM JONILIEPOBCKUMA c11oco0. ['paiueHT CKOPOCTH TeYEHHS KPOBH
B PA3JIMYHBIX y4acTKaX KPOBEHOCHOM CHUCTEMBI M €ro 3HAu€HHUE JJs Pa3BUTHs MaTOJOTMYECKUX
COCTOSTHUM.

108. T'mppaBnmyeckoe (T€MOAMHAMHYECKOE) COMPOTHBICHHUE, THAPOJUHAMUYECKAS EMKOCTh H
TUAPOIMHAMUYECKAs MHIYKTUBHOCTh COCY/1a C KPOBBIO.

109. MexaHu3M reHepanuu M pacupoCTpaHEHUs MyJbCOBOM BOJHBI. PopMyibl (a30BOH CKOPOCTU
pacnpocTpaHeHUs ITyJIbCOBOM BOJIHBI, X BBIBOJ] C IOMOIIBIO aHAJIN3a PA3MEPHOCTH.

110. Onpenenenue ynpyrux CBOMCTB COCYOB ITyTEM U3MEPEHUSI CKOPOCTH TyJILCOBOM BOJIHBI.

111. T'emonmuHaMUYecKue TPOIECCHl B CHCTEME MUKPOIMPKYISIHUK, PE3UCTUBHBIN (BS3KOCTHBIN)
XapakTep COMPOTHUBICHUS MEJIKUX cocyaoB. OO0Iee CONPOTUBIEHUE CUCTEMBI COCY/I0B, COSAMHEHHBIX
MOCJieA0BaTeIbHO WM  mapaiienbHo. @opMmyna TeMOAMHAMUYECKOTO mepudepuueckoro
COTPOTUBIICHUSI.

112. CuCTONMYECKHUH, MHUHYTHBIH O0O0BEM KpPOBH U CEpJCYHBIH HWHACKC KaK II0Ka3aTeau
MPOU3BOIUTENIHFHOCTH cep/ia. AHaiu3 KPOBOTOKAa B OOJNBIIOM Kpyre KpoBOOOpalleHHs Ha OCHOBE
CUCTEMBI DKBUBAJICHTHBIX COCY/IOB, FeMOIMHAMUYECKasi popMyJia CHCTOIMYECKOTO 00beMa KPOBH.

113,  OcobeHHOCTH T€MOJUHAMUKH TIpPHU CEpJIeYHOM HEAOCTATOYHOCTH. Bapuanuu >1eKTpuyecKoro
MMIIEJJaHCA TKAHEH B pe3yJIbTaTe U3MEHEHUS! KPOBEHAIIOJIHEHUS UX COCY/IOB.

114. Meron umnenaHcHo# peorpaduu AJs ONpeeeHusl CUCTOJIMYECKOT0 BRIOpOCca KPOBH; 3JICKTPOIHBIE
CHCTEMBI, IPUMEHsIEMbIE B UMIIEJTAHCHOM peorpadum.

115. KapI[I/IOFCHHOG CMCHOICHHUEC TCJIA. EaJ'IJ'II/ICTOKapI[I/IOI‘paMMBI. OHpCI{CJ’ICHI/IC CHUCTOJINYCCKOI'O BBI6pOC€l
KpPOBHU 110 JAHHBIM U3MCPCHUA HU3KOYaCTOTHOM 6aJIJII/ICTOKapl[I/IOFpaMMBI.

116. OcoOeHHOCTH cOKpalleHUs NpsSMOW M mepucTod Mbimm. CoKpalleHHe CKEJIETHON MBIl B
IKCIIepUMeEHTe 0e3 yCcKopeHus. TemnonpoayKuus mpu YKOPOUYEHUH MBI, 3aBUCUMOCTh CKOPOCTH
MU30TOHMYECKOTO COKPAIIIEHHS MBIIIIIBI OT CHJIOBOM HAarpy3KH, ypaBHEeHUE XWILIa.

117. I'enepauuu cuiibl onepeyHbIMU MOCTUKaMU. Cuila Ha KOHIE MBIILIEYHOTO BOJIOKHA U €T0 CKOPOCTh
YKOPOUYEHHS, BEIpAXKEHHbBIE Uepe3 apaMeTpbl capKoMepa.



118. I'enepanys 3ByKa pu COKpPAILIEHUH MBIIILIBI.

119. BekTopHas opraHuzanus CTPYKTYphl SNUTENUS B KUILIEUHHKE U HedpoHax. TpaHcnopT caxapoB u
AMHHOKHUCJIOT B TOHKOM KHIIKE B KOMIUJIEKCE C MEPEHOCUMKOM. MeTOoJl KOPOTKO3aMKHYTOTO TOKa
VYcecenHra aiid ueeneoBaHusl akTUBHOTO TPAHCIIOPTAa HOHOB.

120. TpaHcanuTenUanbHbI TPaHCHOPT BOJBI B KUIIEYHHKE M HedpoHaX. MeXaHU3M OCMOTHUYECKOIO
KOHIICHTPUPOBAHUS MOUYU B HEPPOHAX.

121. KnerouHblii MexaHU3M JEHCTBUS HEQPOTPOIHBIX AUYypETUUYECKUX BellecTB. KuHeTnka okcureHauu
KPOBH B aJIbBEOJIaX. 3HAUYEHUE CKOPOCTU JU(PGY3UH U BEJINYMHBI IUIOIAAM JIbIXaTEeIbHBIX MEeMOpaH
aJIbBEOJI B HACBHIIICHUN KPOBHU KUCIIOPOAOM.

122. Omntuueckas cuctema riasa. Pasmepsr GoTopernenTopHbIX KIETOK (IMalo4eK U KOI00YeK), OCTpoTa
3peHus U sIBICHHUE JUPPAKINK CBETA.

123. MonekynsipHass opraauzanus ¢GOTOpenenTOpHOH MeMOpaHbl.. 3pUTEIbHBIE TUTMEHTHI:
Kiaccu(ukanus, CTPOCHHE, CHEKTpajbHBIE XapaKTEPUCTHUKH; (HOTOXUMHUECKHE TpEeBpalICHUs
pononcuna. Pannue v mo3qHue peuenTopHble NOTEHIIUAbL.

124. Perunomnarusi, poiab (HOTOCEHCHOMIM3UPOBAHHOTO CBOOOJHBIM IOJTHOCTHIO-TPAHC-PETHHAIEM
OKUCJIEHHS MeMOpaHHBIX JTUNUI0B. [Ipupoaa npo3payHOCTH pOTOBUILIBI U XPYCTAIUKA.

125. Mexanu3sm cCBeTOpaccesHus B XPYCTaIHUKE NpU KaTapakTte. DOTOXHUMHUYECKHE MEXAHU3MBI
BO3HUKHOBEHMS KaTapaKThl XPYCTAIUKOB.

126. OcoOGeHHOCTH MOJIEKYJISIPHO-KJIETOUHOW OpraHu3alud OOOHSATEIBHBIX M BKYCOBBIX KJIETOK.
Kunetnueckue XapakTEpUCTUKH B3aMMOJEUCTBUS MAXydWX CTHMYJIOB C XEMOpELENTOpaMu.
Tpancaykius curHaia B 000HSTENbHOM U BKYCOBOM PEIIENTOPHBIX KIIETKAX.

127. ®dusmyeckas npupoja 3BykKa. YacTOoTHas 3aBUCUMOCTh UYBCTBUTEIBLHOCTH yxa. MexaHHYECKHE
cBolicTBa OapaOaHHON TMepernoHKH M Oa3uisgpHON MeMOpaHbl YIUTKH. MeToabl HccleoBaHUs
KoJiebaHui OaswisipHOW MeMmOpaHbl. Penenmus koneOGaHui Oa3uiissipHOH MeMOpaHbl BOJIOCKOBBIMH
KJIeTKaMUd. MeXaHu3M PaclO3HOBAaHUS YUCTBIX TOHOB. XapaKTEPUCTUKH CIIyXOBOTO OIIYIICHUS U UX
CBA3b C (U3MUECKHMH XapaKTepucThkamu 3Byka. 3akoH BebOepa-Dexnepa. 3ByKOBbIE U3MEpEHUSI.
Aynuometpus. LHlymomep.

128. OCHOBHBIE XapaKTEPUCTUKH BHEIIHUX JJIEKTPUYECKUX MOJIEH TKaHeW W opraHoB. KiileTku Kak
TOKOBBIE JJIEKTpUUECKHE reHepaTopsbl. [laccuBHbIE 35IeKTpUYECKE CBOMCTBA TKAHEW U OPTraHOB.

129. DkBUBajICHTHBIE QJICKTPHUYCCKUC CXCMbI TKaHEH U OpTaHOB. 9HeKTqueCKHﬁ UMIIEJAHC TKaHEH U ero
YacTOTHAs 3aBUCHUMOCTE. OCHOBHEIC BU/BI BHCKTqueCKOﬁ AKTUBHOCTH KHUBBIX KJICTOK.

130. Onucanue NnepeMEeHHON AJIEKTPUYECKON AKTUBHOCTH KJIETOK M TKAHEW TOKOBBIM JIHIIOJIBHBIM
reHeparopoM. To4euHbIN U KOHEYHBIM TOKOBBIN AUIIOJIBHBINA T€HEPATOP, €ro JUIOJIbHBIA MOMEHT.

131. TloTeHunan OTAETBHOTO MOJIFOCA TOKOBOT'O MCTOYHHUKA, HAXOJAIIETOCS B 0OBEMHOI MPOBOJSIICH
cpene. [loTeHnuman TOKOBOro JABYXITOIOCHOTO UCTOYHHUKA B OOBEMHOW Cpelie U €ro MYJIbTUIIOIBLHOE
pa3oKEeHueE.

132. Bbuodusnyeckre NpUHIHIBI HIEKTPOUMIIEIAHCOMETPUIECKUX METOJIOB MCCeI0BaHHUs. TeXHOIOTUU
JIEKTPOUMIIEJTAHCHBIX U3MEPEHUN CIIOKHBIX OOBEKTOB.

133. MocToBO# METOI H3MEPEHHSI ANEKTPHUECKUX CBOWCTB OMOOOBEKTOB.

134. VMITyibCHBIN METOJT M3MEPEHHSI AIIEKTPHUECKUX CBOMCTB OMOOOBEKTOB.



135. ®da3oBblil METO U3MEPEHUS IEKTPUUECKUX CBOMCTB OMOOOBEKTOB.

136. buodusnueckre OCHOBBI PErHUCTPALMH 3JIEKTPOKAPAUOTPAMM MPU Pa3IUYHBIX OTBEIACHMSIX.
JnuTenbHBI MOHMTOPUHI JJIGKTPOKAapAHOTpaMM B IENSIX JUAarHOCTUKH (PYHKIHOHAJIBHOTO
COCTOSIHUS CepaLa.

137. Mmuoxkapz Kak 3JIEKTPUUECKUNA CUHIUTUN. POpMHUPOBAHNE UCTOYHMKOB TOKA JHIIOJIBHOIO THIIA B
MUOKap/ie TIPY TeHepaly NOTCHIIMAJIOB IEHCTBUS MUOLIUTOB.

138. DnexTpuueckne OMOMOTEHIHMAIBI CepAlla Ha MOBEPXHOCTH Teja; WX ITUIOJBHBIA XapakTep.
DONEeKTpUUECKU BEKTOP cepJilla KakK JUMOJbHBIH MOMEHT SKBUBAJIEHTHOTO D3JIEKTPUYECKOTO
JTUTOJILHOTO UCTOYHUKA MUOKap/Ia.

139. TIlpocTpaHCTBEHHBIE U TIJIOCKHUE BEKTOPHBIEC JJIEKTPOKAPIUOTPAMMBI U METOJIbl MX HU3MEpPEHUS.
MynbTUIIONHBINA XapakTep AJIEKTPUUECKUX OWOMOTEHIIMANIOB cepAlla Ha HEOOJIBIIOM yAaleHUU OT
MHUOKap/ia. MeToabl HccleA0BaHuUS.

140. Knerounslii Mexanus3M reHe3a OKI'; ompeneneHue ITUMOJbHBIX MOMEHTOB Pa3IMYHBIX YYaCTKOB
MHOKap/ia Mo JaHHBIM MPOBEICHUS BO30YKICHUS U TOTCHIIMAIOB JIEHCTBHS €T0 KJIETOK.

141. DnexTtpuueckre OHOMOTEHIHANIBI TOJOBHOT'O MO3ra Ha TOBEPXHOCTH TOJOBBL. CHCTEMBI
Komnerotepnsiit pacuer IKI' B HOpMe U TpU ATOJIOTUYECKUX COCTOSTHUSX B Pa3IUYHBIX OTBEICHUSX.

142. OtBenenus 2317; Bunpl D01, Dnexkrpuueckas akTUBHOCTh MUPAMHUAHBIX HEHPOHOB HOBOM KOPBI Kak
HCTOYHUK T€HEe3a 3JIEKTPOIHIIePaorpamMmm.

143. NmnynbcHas W rpagyajibHasl JIEKTPUUECKAs aKTUBHOCTh MHUPAMUIHBIX HEUPOHOB HOBOW KOPBI.
@opMHpPOBaHUE TOKOBBIX JBYXIIOJIOCHBIX MCTOUYHMKOB M KBaJPYINOJbHBIX T'E€HEPATOPOB B
MUPAMUTHBIX HEHPOHAX.

144. OOmas dopmyna s aucnepcun IOI; kKodPHUIIMEHT B3aUMHOW TOMAPHOUW KOPPEISAIUH
AJIEKTPUYECKON aKTUBHOCTH HEMpPOHOB. brodusnueckue ocHOBBI peructparuu D3I mpu pa3TudaHbIX
OTBEJICHUSX.

145. JInuTenbHbIi MOHUTOPHHT DD B IENAX TUATHOCTHKUA (PYHKIIMOHAIBHOTO COCTOSIHHS TOJIOBHOTO
MoO3Ta. 3HAauCHHE OPHCHTAIlUM THUPAMHUIHBIX HEHUPOHOB B HOBOM KOpE W CHUHXPOHHU3AIUM HUX
AJIEKTPUYECKOM aKTUBHOCTH JJisl rene3a D01

146. @opmynbl 3aBUCMMOCTU auctiepcurn OO mpu HECKOPpPEIUPOBAHHOM M CKOPPEIUPOBAHHOM
ANEKTPUYECKON aKTUBHOCTH HEMPOHOB; OMpeIeNIeHNE UX CPeIHEr0 KOdPPUIIEHTa KOPPEIISIIHH.

147. OcobeHHOCTH QJICKTPHUYCCKOI'O IIOJIA THUIIIOKaMIia: IIPOCTPAHCTBCHHASA 3aBUCUMOCTHL 3HAKa
HaMIUIATYybl €TI0 PUTMHUYCCKUX OJICKTPpOIpaMM. dDopMyna MMPOCTPAHCTBCHHOT'O PacCpCACIICHUA
MOTCHIUAJIA SJICKTPUUCCKOI'O I10JIS THIIIIOKaMIIa C YYC€TOM €0 KPHUBHU3HBI.

148. T'ene3 putmuyeckux IODI' B HEHPOHHBIX CETAX C BO3BPATHBIM TOPMOKEHHEM. 3HAUYCHHUE
addhepeHTHON UMIyJIbCAIIMK B TeHe3e puTMudeckux D01 .

149. buodusuka ynprpazByka. AKyCTUYECKHUI HMIEAAaHC cpelnbl. B3aumoneicTBue yinbTpasByka ¢
TkansMu. OCHOBHBIE pexxuMbl paboTel. A. B, M, JlomuiepoBckue pexumsl: PWD, CWD, PD, TD, CFM.

150. Tlpunnun dbopmupoBanus Y3 u300pakeHus] B KaKIOM U3 peKUMOB. OCHOBHBIE XapaKTEPUCTUKH
yIBTPAa3BYKOBBIX CKAaHEPOB: MPOCTPAHCTBEHHAsl paspeniaroiias CHoCOOHOCTh; MPOJOJbHAS U
norepevHasl pa3pemaromnas cnocooHocTh. UyBCcTBUTEIBHOCTD. JJuHaMUYecKkuil nuanazoH. BpeMmennas
paszpemiaromias CrrocoOHOCTb.

151. YabpTpasBykoBble AaT4uku. [IpuHiun paboTel qaTunka. TUIBI JATYNKOB.



152. ApredakTtsl akycTHueckoro uobpaxenus. [Tomexu u HaBoaku. MepTBas 30Ha. bokoBbIe JenecTKH.
OO0pazoBanue TeHel. AKycTudeckoe mceBioycuieHue. PesepOepaunu. JlarepanbHble TeHH. XBOCT
KOMETBI.

153. Dddexr Homnepa. OueHka CKOPOCTH ABUKEHHUS IO JTOMJICPOBCKOMY CIIBUTY 4acToT. JlomiepoBcKuit
yroi. HemnpepbsiBHOBosIHOBOM jommuiep. OOnactu mnpumeHeHUs. OCHOBHBIE JOCTOMHCTBA U
HepocTaTku. VIMmynbcHOBOJIHOBOM nommiep. Ob6nactu nmpuMmeHeHus. OCHOBHBIE JOCTOMHCTBA U
HEJI0CTaTKH.

154. JlonmuepoBKHE M HEIOMIUIEPOBCKHE MOTOJBI BHU3yalH3alldd M OLEHKH KpPOBOTOKA.
Oxokapauorpadguss. OCHOBHBIE YIbTPa3BYKOBBIE HOCTYNbl K cepany. Jomnepaxokapauorpadusi.
Komnerotepnas OxoKI'. KontpactHas DOxoKI'. Knunudeckas sxokapauorpadus. OxoKI - merton
pacuera nokaszaTelnei [IeHTpaIbHON TeMOAMHAMUKH.

155. V3 aumarHocTrika HEKOTOPBIX MATOJOTHMYECKUX cocTossHui OosnpHOro (MBC, kxapamomuomnaruw,
nepukapauTsl). Ctpecc — OxoKIT'.

156. YnabpTpa3ByKOBBIE METOJbI HCCIEAOBAHUS COCYIHUCTOM CHCTEMBI: JIOMIUIeporpadus, IIBETOBOE
JOTIIIJIEPOBCKOE KapTUPOBaHKE MOTOKOB, TPaHCKpaHUalbHas Jgomnrieporpadusi, Y3 ckaHupOBaHUE.

157. MarnutHo-pe3onancHas Tomorpadus (MPT, MRT, MRI). Bknaag oTe4ecTBEHHBIX U 3apyOeKHBIX
uccnenonareneid B co3ganue SAMP-tomorpadpum (MPT). buodusuueckne ocuoBel meroga MPT.
NuTeHcuBHOCTh peructpupyemoro MP-curnana: npoToHHAasl IJIOTHOCTh TKaHEW, BpeMs MPOAOJIbHOM
CIIMH-PENIETOYHOM peslaKkcaluu T1 BpeMsl TIONEPEYHON CIHMH-CIIMHOBOM penakcanuu, nuddysus

>

UCCIIETyEMBIX CTPYKTYD.

158. VYpaBHenue bioxa. Ilpunuuner moctpoenuss MP-uzobpaxkenuii. MP-tomorpadsl. Bumsr
toMmorpaduu: nuddysnas cnekrpanbHas Tomorpadus, MP mepdysus, MP cnekrpockonus, MP
anruorpadus, pyakauonansaas MPT, MPT tepmomeTpus.

159. AGcontoTHBIE M OTHOCUTENbHBIC TPOTHBOTIOKa3anust 11t MPT.

160. PagnonykinaHas JUarHOCTUKA M UCCIEAOBaHWA. METOJbl, HMCHOJB3YIOMINE PaJIHMOAKTUBHBIE
WHJIUKATOPHhl — PaTUOHYKIUBI (MEUEHBIE aTOMbl) C JMATHOCTHYECKUMH M HCCIIECIOBATEIIHCKUMHU
nensaMu. JleTeKTOphl, PETHCTPUPYIONIME HOHU3HPYIONIee HW3JIydYeHUe: CIeAOBbIE (TPEKOBBIC)
JIETEKTOPBI, CYCTUUKHU, HHTETPATIbHBIC PUOOPHI.

161. Cuunrturpadus. Panunodapmanesrtudyeckue npenapatsl (POII). 'amma-cuunTturpadus (ramma-
tomorpad). 'amma-kamepnl. Jletexkropel. ®IY. Kommumatopel. DnekTpoHHOJy4YeBas TpyOKa.
®dororpaduueckas 1 MOJISIPOUIHAS KaMEPHI.

162. bunyknunnaeie uccinenoBanus. lunamuueckas cuuHturpadus. Apropaguorpadus. orosmynbeus.
PagnoaBTorpad wnm aBTOpammorpamma. Pammarnmonnas Oe3omacHocTb. HopMmbl paamanmoHHON
6e3omacHoctu. Tpu rpynns! nanuentos: AJl, B/, B/I.

Oo0pa3zen Oustera 11 NPOBeIeHUs IK3aMeHa

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

Kadenpa obmieit u menunuackon onopuznku Mbd
Bujer Ne

JUTISL IPOBEJICHUS dK3aMeHa 1Mo AucuIuiHe «O0mas u MeAuInHCKast Onohu3uKay mo
nporpamme crienpanuTeTa no crnenuanbHocTy 30.05.01 Menuuunackas OMoXuMuUst




HaIpaBJIeHHOCTH (Mpoduis) MeauuHCcKass OMOXUMHS

1. PaBHoBecHbIe oTeHManbl Hepruera u Jlonnana. CtaniioHapHBIN MOTEHITMA: YPaBHEHUE
lNonbamana-XomkkuHa-Kana s pacyera 3Ha4€HUNA MOTEHIIMAIOB MOKOS U JICHCTBUSL.
Ponp akTHBHOTrO TpaHCIIOPTa HOHOB B F€HEPALIMH IOTEHLIUATIOB TIOKOSI.

2. OCHOBHBIE THIBI NATOJIOIMYECKUX MPOLECCOB, CBSA3AHHBIE C NEPEKUCHBIM OKHCICHUEM
JAMHUIO0B: ABUTAMHUHO3bl, HEJOCTAaTOK CEJIEHa B IWINE, WHTOKCHUKALUM, JEHCTBHE
WOHM3HpYIOUIEH paauanuu, aerictBue Y@ mydeil, BocmajieHHE, KaTapakTa U JApyTrUe
ry1a3Hblie 00J1e3HU, 00JIE3H UMMYHHOW CHCTEMBI, aTEPOCKIIEPO3.

3. MexaHu3M CBeTOpacCessHUs B XpYCTallMKe NpuU Karapakte. POTOXHMHUYECKHUE
MEXaHU3Mbl BO3SHUKHOBEHHUSI KaTapPAKThI XPYCTAIUKOB.

3aBenyrouuii kageapoit

Bbatumes Oxner BauecnaBoBuu

JoxTop pusuko-

MaTeMaTUYeCKUX HayK, JloleHT

Kadenpa obmieit u menuuuHackoi onopuzuku 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 |buodwusuka: yuebHuk amst By30B, ApTioxoB B. I, doTtobuodusuka buopuzuka KICTOUHBIX 0 https://www.
2024 - 2025 nporieccoB MoutekynsipHast OHopu3nka iprbookshop.ru
Buodusuka opraHoB u TkaHelt buodusuka /110045.html
TIATOJIOTUIECKHX IIPOIIECCOB
4 |®uszuxa u 6nousmka: yaeOHHUK I CTYJCHTOB dorobroduznka bruodpusnka KIeTOUHBIX 7
MEANIUHCKUX By30B, AHTOHOB B. @., 2024 - 2025 [mpoueccoB MonexynsipHas 6noduznka
buogusnka naToJornieckrux IporeccoB
Buodusnka opraHoB 1 TKaHEH
5 |buodwusnka kneTouHBIX mpoueccoB. brnodusnka: Brodusnka KI1eTOYHBIX POIIECCOB 30
[yueOHUK 1T OMOTOTMIECKUX CIICIIHATBHOCTEH
By30B], Pyoun A. B., 2024 - 2025
6 |brodusnka KIETOYHBIX MPOIECCOB ; MeXaHI3MbI dotobnodusnka bruopusnka KICTOTHBIX 18
HEePBUYHBIX (POTOOHOIOTHIECKHX MTPOLIECCOB. HPOLIECCOB
Bro¢usuka: [ydeOHUK 1151 BEICIINX yIeOHBIX
3aBenenuii], Pyoun A. B., 2024 - 2025
7 |buodwusuka knerounsix npoueccos ; bruodusuka Bro¢usnka KIETOYHBIX MPOLECCOB 18
MeMOpaHHBIX IponeccoB. brnodusnka: [yue6Hnk
JUIS BBICIIMX Y4eOHBIX 3aBefeHui], Pyoun A. b.,
2024 - 2025
8 |MenumuHcKas Onopu3nka: [yIeOHUK s dorobrodusnka bruodusnka KIeTOUHBIX 1
TEXHUYECKUX YHHBEPCUTETOB U MEIUIIUHCKIX nponeccoB MomekyisipHas 6nodusnka
By30B], Camoitnos B. O., 2024 - 2025 buogwusnka opranos n Tkaneit buogpusuka
TIAaTOJIOTUYECKHX IPOIIECCOB
9 |OO6muias 6noduzuka, Bonmpkenmreitn M. B., 2024 - | Dorobuodpusnka bruodusnka KIeTOIHBIX 6
2025 nporeccoB MoekyssipHas Onodusnka
Buodusuka opranos u Tkaneit buodusznka
[aTOJOTMYECKUX MPOLIECCOB

10 |Buodwusuxa, Bnagumupos 10. A., 2024 - 2025 dorobroduzuka bruodusnka KIeTOUHBIX 5

nponeccoB MonekyisipHas onodusuka
brodusuka naTosornuecKux IpounecconB
Buodusnka opraHoB U TKaHeH

9.2. IlepeyeHb pecypcoB MHGPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHON ceTu «VHTepHeT», B TOM
yncse npodeccCHoHaIbHBIX 023 TaHHBIX, HE00X0AMMBIX IJISI OCBOCHUS JUCIUIJIMHBI

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

9.3. IlepeyeHp HHMPOPMAIMOHHBIX TEXHOJOIHH, MCHOJB3YeMbIX MNPH OCYIIECTBJCHHHU
0o0pa3oBaTe/ILHOIO Mpouecca Mo JUCHUILVINHE, BKJIKYAs NepedyeHb MPOrpaMMHOro odecneveHust
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (P HAJTUYMH)

1. MS Windows B penakuusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nmutieH3us 6eccpouHo
2. MS Office B pemakmusx: «Standardy, «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
TUIeH3UsST 6€CCPOUHO
3. MS Visio B penmakmusx: «Professionaly (2013, 2016, 2019, 2021(x86, x64)) — nuueH3us
OeccpouHo
. Astra Linux Special Edition, Bapuant nunensupoBanus «Open», PYCB.10015-10 — nuuensus
0OeCcCpoYHO



Lo

10.

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

Adobe Acrobat Reader — cBo601H0 pacnipoctpansemoe [10

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

FastStone Image Viewer — cBo6oaHo pactpoctpansiemoe [10

Snnexc bpaysep st opranmzanuii — cBo0oaHO pacmpoctpansiemoe [10

[Tnardopma «1C:Ilpennpusrue 8», konpurypauuu «1C:loKyMEHTOOO0POT roCy1apCTBEHHOIO
yupexenus», «1C:Yuusepcutetr [TPODy», «1C:Meauunna» — nuieH3ust 0ecCpoyHo

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

. MTC Jlunk mnardopma 1 npoBeaeHus BeOuHapoB — aunensus 1o 04.07.2027 r.
12.
13.
14.
15.
16.
17.
18.

AntuBupyc Kaspersky endpoint Security — nunensus go 19.09.2027 r.

Apxusarop 7-Zip — cBoboaHO pacrpoctpansemoe [10

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

Cucrema ymnpasienus ooyuenueM (LMS) — nunensus 6eccpounas

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

Debian — cBo6oH0 pacnpoctpansiemoe [10 (OC ¢ OTKpPBITHIM UCXOIHBIM KOJIOM)
bannbHO-peldTHHIOBasE cucTeMa KOHTPOJIsI KauecTBa OCBOCHMSI 00pa30BaTEIbHOM MpOorpaMmbl B
aBTOMATU3MPOBAaHHOW 00pa30BaTEIILHOM CHCTEME 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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