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

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

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

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



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

1.1.1. Uens: OBnagenue 3HaHUSMU B 001acTh OMOPU3UYECKUX OCHOB (PYHKIIMOHUPOBAHUS KIIETOK,
OpraHOB M TKaHEd OpraHu3Ma 4YejloBeKa B HOPME M O CABUrax B 3THUX I[OKa3aTelsix MOpHu
MATOJIOTHYECKUX cocTOosiHUsX. OOydarommuecss AOKHBI TAaKXKe OBJIAJNETh MPUHIMUIIAMH METOJIOB
MUATHOCTUKU TMAaTOJOTHYECKHX COCTOSIHUM, OCHOBAHHBIX Ha MCCIEAOBaHUU Ouoduanyeckux
XapaKTEPUCTHK KJIETOK, OPraHOB U TKaHEW OpraHu3Ma 4esloBeKa.

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

® OOyueHue CTYJEHTOB BaXHEHIIMM MeTogaM OMO(PHU3NYECKOTO0  HCCIIECIOBAHUS;
MO3BOJISIIONIMM MPOBOJAUTh PAHHIOK JWAarHOCTHKY MATOJOTHYECKUX COCTOSHUHM Ha
MOJIEKYJISIPHO-KJIETOYHOM YPOBHE.

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

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

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

1.2. MecTO TUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrPaMMbl

Hucnunnuna «O6mas 6uodusuka» uzydaercs B 5, 6 cemectpe(ax) U OTHOCUTCS K 00s13aTeIbHON
yactu bioka b.1 «lucuuruiiaeny. SBiasercs 00s3aTeIbHON TUCIUTIIIMHOMN.

OO01as TpyA0EeMKOCTh TUCIUIUIMHEI cocTaBisieT 9.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMkKax oOpa3oBaTelbHOU
IIPOrpaMMbl JI0JKHBI OCBOUTH CJIEAYIOIIME JUCUUIUIMHBI U MPAKTUKUA: MeIUIMHCKas 31€KTPOHUKA;
®usnueckas xumus; Heoprannueckas xumus; buonorus; Oprannueckas xumus; IHOCTpaHHBIN S3bIK;
Marematuueckass Ouonorusi; Teopus BEpPOATHOCTH M MaTeMaTHYecKas CTAaTUCTHKA; MexaHuKa,
3JIEKTpUUECTBO; BBeneHue B cnennanbHOCTh; broxumus; Beiciias maremaruka; Ou3noaorus.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JesSTeIbHOCTH, MPUOOPETEHHBIE TP OCBOCHUHU HACTOSIIEH
JTUCHUIUTMHBI, HEOOXOAMMBI JUIsl YCIEUIHOTO OCBOCHHS AUCHUIUIMH: KimHudeckas nabopaTopHas
IuarHocTtuka; MenuuuHckue HaHoOuotexHosioruu; OOmas M MeIUIHMHCKas paguoOHOIOTHs,
paauanyonHas rurueHa; JlazepHas meaunuHa; TeXHONIOTMYECKHE OCHOBBI THOPUIHBIX METOJIOB
BU3yanu3anuy; MeaunuHckas Ouodusuka; (DyHKIUOHAIBHAS W YJIbTPa3ByKOBas IUArHOCTHKA;
[TogroToBKka W  HamucaHWE BBINYCKHOW KBalM(UKANMOHHON paboTel; HMmMmyHomorus;
OyHKIHMOHAIbHAS AUArHOCTUKA B HEBPOJOTUM; MeIUIIMHCKas AIEKTPOHHUKA.



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 ITANbI, (OPMBI U 3aKOHOMEPHOCTH PA3BUTHS (PU3UKO-XUMHICCKIX
HPOLIECCOB B OMOJOTMUECKUX 00BEKTaX Ha KBAHTOBOM, MOJIEKYJISIPHOM, KJIETOYHOM U
TKAaHEBOM YPOBHSX B HOPME H IIPH MAaTOJOTHH, IPUBOASAIINX K MIPOOIEMHO CHTyaln.

YMmerth: AHaJIM3UPOBAaTh OCHOBHBIC JTAllbI, (1)OpMI>I 1 3aKOHOMEPHOCTHU pa3sBUTHUA (I)I/I3I/IKO-
XUMHUYCCKHUX IIPOLECCOB B OMOJIOrMYECKNX 00BEKTaX Ha KBAaHTOBOM, MOJICKYJISIPHOM,
KJIICTOYHOM U TKAHEBOM YPOBHAX B HOPME U IIPU NATOJIOTUUN IIPU l'[pO6J'[eMHOﬁ CUTyaluuu

Baaaerb npakTH4YeCKHM ONBITOM (TPYAOBBLIMM JAefiCTBUSAMHU): HaBbIKAMH UCCIIEOBAHUS
Y BBISIBJICHHS Xa-paKTepa U 3aKOHOMEPHOCTEH (PHU3HUKO-XUMHICCKUX MPOIIECCOB B
OHMOJIOTHUECKUX 00BEKTaX HAa KBAHTOBOM, MOJIEKYJISIPHOM, KJIIETOYHOM M TKAaHEBOM YPOBHSX
B HOpME U ITPU MATOJIOTHH ISl PeLICHUS

NpoBOAUTH CHCTEMHBIH aHAJIN3

OIIK-6 Cnoco0eH onpenesTh CTPATernio H MPodJieMATHKY HCC/Ie0BAHU, BLIOUPATh ONTUMAJIbHBIE CIIOCOObI UX pelieHus,

00beKTOB HCCIeA0BaHNA, 0TBEYATH 34 IPABUJILHOCTDL U 000CHOBAaHHOCThH BbIBO/10B,

BHe/IpeHHUe MOTY4YeHHBIX Pe3yJbTATOB B MPAKTHUYECKOe 3IPABOOXPAHEeHHe

OIIK-6.1 /11 IInanupyer HayyHOE
HCCIIeI0BaHUE

3HaTh: COCTOSIHHUE pelIaeMoii MpoOIeMbl HA MOMEHT Hayajla MCCIIEIOBaHus

YmMmerth: q)OpMyJ'IPIpOBaTB OCJIN U 3a1a491 UCCIICJOBaHU

Baajerbs npakTH4YeCKHM ONBITOM (TPYAOBBLIMM AeHCTBUSAAMHU): TOCTUKEHUS
IIOCTABJICHHEIX IICJICH U 3a/1a4 UCCIIEIOBAHUI

OIIK-6.M /12 Ananusupyer
PEe3yNbTaThI HCCIEAOBAHUMA.

3HaTh: OCHOBHBIC JAOCTYITHBIC CITIOCOOBI M METOIBI peHeHu MOCTaBJICHHBIX
HCCICA0BATC/IbCKUX 3a1ay.

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

BiajgeTs NpaKTHYeCKMM ONBITOM (TPYIOBBIMM AHiCTBHUSIMHU): PEaM3alui HEOOXOAUMBIX
JUISL PELLICHUS TOCTABJICHHBIX UCCIIEOBATEIBCKUX 3a/1a4 METOI0B H CIIOCO00B

IIK-3 Cnoco0eH nMpoBOAMTH HAY4YHbIE HCCIE0BAHHUSA B 00J1aCTH MeIULMHBI U OHM0JIOTHHI

[K-3.1/1 Cobupaer u
o0OpabaTeIBaeT HAY4YHYIO M HayIHO-
TEXHHYECKYI0 HH(pOpMaLHo, B
pe3yunbTate 4ero GopMynupyer
[POBEpsiEMbIC TUIIOTE3bI B 00J1aCTH
MEIMIUHBI 1 OMOJIOTUU

3HaTh: OCHOBHbIE ()yHIaMEHTAIbHBIC H YaCTHbIE 3aKOHOMEPHOCTH MEANKO-OHOIOTHYECKOTO
npod IS, METOABI INIAHNPOBAHUS, (OPMYJIUPOBAHUS U PELICHHS HAYTHO-
HCCIIEZIOBATENBCKUX 3314 B 001aCTH OMOJIOTHH U MEULIMHbI

YMeThb: akKTUBHO IPHMEHSATH OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEIHKO-OMOTOTHUECKOTO MPOoduIs 1s GopMyTHPOBAHUS, TIIAHUPOBAHUS U PEIICHUS
HCCIIeI0BAaTEIbCKIX HAyYHBIX 3aJa4M B 00JIaCTH OMOJIOTHH ¥ MEIHIHBI

BiajgeTs NpaKTHYeCKUM ONBITOM (TPY/I0BBIMH JiefiCTBHAMH): (OPMYJIMPOBAHHUS,
IUIAHMPOBAHUSI ¥ PELLICHUS HCCIICOBATEILCKUX HAYYHBIX 3a/a4 B 00JaCTH OHOJIOTUH
MENLIUHBI

TIK-3.1/12 [IpoBoauT rccienoBaHus,
HAOJIOICHHS, SKCIICPUMEHTEHI,
M3MEPEHHUS s IPOBEPKHU THITOTE3 B
00J1acT! MEIUIIUHBI U OMOJIOTUU

3HaTh: OCHOBHBIC HAIIPABJICHUS HAYYHBIX HCCIIEOBAHUH B 00JIaCTSIX KBAHTOBOH 1
MOJIEKYJIAPHON OMOPU3UKH.

YMernb: GopMyIUpOBATh 3a/1a4K HCCIICAOBAHUN B 001aCTsIX KBAHTOBOW M MOJICKYJISIPHON
6uousnKy.

Baaners MPAKTUYECKUM OIIBITOM (pr}lOBbIMI/I HeﬁCTBﬂﬂMH)! HaBbIKaM# JICTAJIBHOTO U
TMOSTAITHOI'O TNTAHUPOBAHUSA UCCIIENO0BAHUS, JTOKYMEHTUPOBAHUS U aHAJIN3A ITOJTYUYEHHBIX

pe3yJIbTaToB.




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

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

3HaTh: OCHOBBI CUCTEMHOT'O ITOIX0/1a IS U3yUYESHUS MOJIEKYIISIPHO-OMOTIOTNIEeCKUX
MPOIIECCOB Ha MOJIEKYJIIPHOM YPOBHE.

YMerth: 0600111aTh COOCTBEHHBIE SKCIIEPHUMEHTAIbHBIE Pe3yIbTaThl, (HOPMYIHPOBATH HOBBIE
UJIeH ¥ BBIBOJIBI, TEHEPUPOBATH TUIIOTE3BI, OOBSCHSIONIIE IIPUPOLY H MEXaHU3MBI
MOJIEKYJIAPHO-OMOIOTMYECKUX MPOLIECCOB Ha MOJIEKYJIIPHOM YPOBHE.

Banajerbs npakTH4YeCKHUM ONBITOM (TPYAOBBLIMHM A€l CTBUSAMHU): BIIaJETh HaBBIKAMU
U3yUYCHHUS MOJIEKYISIPHO-ONOTIOTMYECKUX MPOLIECCOB, OMUPASCH HA KOMIUIECKC
9KCIEPUMEHTANIbHBIX, €CTECTBEHHOHAYYHBIX M CTATUCTUYECKHX METOOB.

IIK-7 CnocodeH pemaThb HcclleloBaTeJbCKHE 32124 B PAMKAX pPeaJu3allii HAYYHOTr0 MPOEeKTAa KaK caMOCTOSITeTbHO, TaK H
10J PYKOBOACTBOM 00Jice KBAIM(UIHMPOHHOI0 PA00THUKA

[IK-7.1]/1 Cobupaet u
00pabaTeiBaeT HAYYHYIO U HAyYHO-
TEeXHUYECKYI0 HH(OpMAIHIO B
paMKax peanu3aliy HayqHOTO
IIPOEKTa MOJ PyKOBOJACTBOM OoJiee
KBaJH(UIIIPOBAHHOTO PAaOOTHHKA

3HaTh: OCHOBHBIC (DyHJAMEHTAIBHbIE H YaCTHBIE 3aKOHOMEPHOCTH MEANKO-0HOIOTMIECKOTO
poGuIst, METOIbI ITAHUPOBAHKS, GOPMYTHPOBAHUS U PEIICHNS HAyIHO-
HCCIIEI0BATENbCKHUX 33124 B 001aCTH OHOJIOTUH ¥ MEJUIIIHBI

YMeTb: aKTHBHO IIPUMEHATH OCHOBHBIE (DYH/IAMEHTAIIbHBIC M YACTHBIC 3aKOHOMEPHOCTH
MEUKO-ONOIOTHYECKOT0 POQGUIIS [Tl GOPMyTHPOBAHNS, TNIAHHPOBAHUS U PEIICHHS
UCCIIEIOBATENILCKUX HAYYHBIX 33724 B 00JIaCTH OMOJIOTMU ¥ MEAULIUHBI

Biagers npakTH4YecKHM ONBITOM (TPYAOBBIMH JIefiCTBUSIMHU): GOPMYIIMPOBAHNS,
IUIAHUPOBAHUS ¥ PELLIEHUS HCCIICOBATENbCKUX HAYYHBIX 3a/1a4 B 00JaCTH OHOJIOTUH U
MEUIIHBI

[K-7.1/12 IIpoBoaUT HUCCIeTOBAHUS,
HAOJFOICHHS, SKCIICPUMEHTHI B
paMKax B paMKax pealn3aliin
Hay4HOTO MPOEKTa MO
PYKOBOICTBOM OoJee
KBaNN(UIIMPOBAHHOTO PaOOTHHKA.

3HaTh: OCHOBHBIC €CTECTBCHHOHAYYHBIC 3aKOHBI, UCIIOJIb3YEMbIC ITPU peaIU3alluu IIPOCKTa U
BO3MOKHBIEC METOAbl PEIICHHUSA ITOCTABJICHHBIX 3a1a4

YMeTh: KBATHQUIPOBAHHO OCYIIECTBISTH MPAKTHIECKYIO IKCIIEPUMEHTAIBHYIO
JeATeITBHOCTD

Baagernb NMPAaKTUYECKUM OIIBITOM (pr}.IOBI:-IMI/I HeﬁCTBﬂﬂMH): B o0JyiacTu OLICHKHU
KadeCTBa 3KCHepI/IMeHTaHBHOﬁ pa6OTI)I, BBIABJICHUA apTe(l)aKTOB " UX YCTpaHCHUA

M[K-7.1/13 ®opmynupyeT BEIBOABI IO
HWTOraM HMCCiIeI0OBaHMM, HaOII0eHu I
1 9KCTIEPUMEHTOB.

3HATB: METO/IbI AaHAIIM3a PE3YJIbTATOB Hay4YHO-UCCIIEOBATENBCKOH PabOThI

YMeTh: KpUTHYCCKH COTIOCTABIISATH M aHATH3UPOBATh MOJTYYCHHEIC U MPEICYIIECCTBYIOIINE
JTaHHBIE

Bnaaerb npakTH4YeCKHMM ONBITOM (TPYAOBBLIMM AefiCTBUSIMHU): aHAIN3a U OLIEHKU
Hay4HOU MHpOpMaIH, GOPMYIUPOBKH BBIBOAOB [0 HTOraM HUCCIIEAOBaHUN, HAOIIOICHUH U
IKCIIEPHMEHTOB

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

BbIPa0aThIBATh CTPATErUI0 JAeHCTBUM

VYK-1.1/11 Ananusupyer
MPOOJIEMHYIO CHTYAIHIO KaK
CHCTEMY, BBISIBIISIS €€ COCTABIISIOIINE
1 CBSI3U MEXy HUMH

3HaTh: OCHOBHBIE OTallbl, (bOpMI)I 1 3aKOHOMCEPHOCTHU pPa3sBUTHUA (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX
IIpoueCcCoB B OHOJIOTHYECKHUX 00BEKTaX Ha KBAaHTOBOM, MOJIEKYJIAPHOM, KJICTOYHOM U
TKaHCBOM YPOBHSX B HOPME U IIPU MAaTOJIOTHUH, IPUBOIAIIUX K HpO6J’IeMHOI>i CUTyalluu.

YMmerh: AHAJIM3UPOBAaTh OCHOBHBIC JTaIlbI, d)OpMBI 1 3aKOHOMEPHOCTHU pa3sBUTHA (I)I/ISI/IKO-
XUMHYCCKHUX MTPOLECCOB B OHOJIOrMYECKNX 00BEKTaX Ha KBAaHTOBOM, MOJICKYJIIPHOM,
KJIIECTOYHOM U TKAHEBOM YPOBHAX B HOPME U IIPU NATOJIOTUHN IIPU HpOGJ’[eMHOﬁ CUTyaluu.

Baagersb MNPAKTUYECKUM OIBITOM (pr}lOBblMl/I HeﬁCTBﬂﬂMH)! HaBbIKaMH HUCCJICIOBAaHUA
1 BBIABJICHHUSA XapaKTepa U 3aKOHOMepHOCTeﬁ d)HSI/IKO-XI/IMI/I‘IeCKI/IX IIpoueCCOB B
OHOJIOrMYECKHX 00BEKTaxX Ha KBAaHTOBOM, MOJICKYJIAPHOM, KJIICTOYHOM U TKAHECBOM YPOBHAX
B HOPMEC U IIPU NATOJIOTHUHN AJIA PEIICHUA

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

3HaTh: MCTOJBI aHAJINn3a HpO6J’I6MH0171 CUTyallun

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

BaageTh NpakTHYeCKHM ONBITOM (TPYAOBBIMH el CTBUSIMM): PELICHUS IPOOIeMHON
CHTYaIl{ Ha OCHOBE JOCTYIHBIX HCTOYHUKOB HH(OPMAIHN.

YK-2 Cnioco0eH ynpasJ/isiTb IPOEKTOM Ha BCeX ITANAX €ro >KM3HEHHOr0 IUKJIAa




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: GpopMyIMpOBaTh LENb U 331a4H IIPOEKTA

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 LCJIN U PEIICHUS TOCTABJICHHBIX 3a/1a4

YMmeTb: BoIOUpats Hanboee 3 hexTuBHbIC 1 HHHOPMATHBHBIE METO/IBI H CIIOCOOBI
JOCTVDKEHHS SN U PEIICHNS TOCTABICHHBIX 3a/1a9

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 3aKJIFOUCHHUH HAa OCHOBAaHHH MOJTYy4YEHHOH HH(POpMALUH

6 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpPA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHHUS JNCHUIIJIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0
3HAHUA Uil IOCTAHOBKH U PellieHUsI CTAHAAPTHBIX H HHHOBAIMOHHBIX 3a/1a4 NMPodecCHOHAIbHO 1esiTeTbHOCTH

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

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

3HaTb: OCHOBHBIE 3TANbI, (OPMBI U 3aKOHOMEPHOCTH PA3BUTHUS (PU3UKO-XUMHIECCKIX
HPOLIECCOB B OMOJOTMUECKUX 00BEKTaX Ha KBAHTOBOM, MOJIEKYJISIPHOM, KJIETOYHOM U
TKAaHEBOM YPOBHSIX B HOpPME H IIPH MATOJOTHH, IPUBOASAIINX K MIPOOIEMHO CHTyaln.

YMmerth: AHaAJIM3UPOBAaTh OCHOBHBIC JTallbI, (1)OpMI>I 1 3aKOHOMEPHOCTHU pa3sBUTHUA (I)I/I3I/IKO-
XUMHUYCCKHUX IIPOILECCOB B OHOJIOrMYECKNX 00BEKTaX Ha KBAaHTOBOM, MOJICKYJISIPDHOM,
KJIICTOYHOM U TKAHEBOM YPOBHAX B HOPME U IIPU NATOJIOTUU IIPU l'[pO6J'[eMHOﬁ CUTyaluu.

Baaaerb npakTH4YeCKHM ONBITOM (TPYAOBBLIMM JAefiCTBMSIMHU): HaBbIKAMH UCCIIEOBAHUS
1 BBISIBJICHHS XapaKTepa M 3aKOHOMEPHOCTEH (DU3UKO-XUMHUYECKHUX MTPOIIECCOB B
OHMOJIOTHUECKUX 00BEKTaX HAa KBAHTOBOM, MOJICKYJISIPHOM, KJIIETOYHOM M TKAaHEBOM YPOBHSX
B HOpME U ITPU MATOJIOTHH ISl PeLICHUS

OIIK-6 Cnoco0eH onpeneasTh CTPaTernuio H MPodJieMaTUKY HCC/Ie10BAHU, BLIOUPATh ONTUMAJIbHBIE CIIOCOObI UX pelieHus,
NMPOBOMTH CHCTEMHBIH aHAJIN3 00bEKTOB HCCIeI0BAaHHUS, 0TBEYATh 32 MPABUJIBHOCTH H 000CHOBAHHOCTH BHIBO/IOB,
BHe/IPpeHHE NOJYYEHHbIX Pe3yJbTATOB B NPAKTHYECKOE 3APABOOXPaHEHHE

OIIK-6.1 /11 IInanupyer HayyHOE
HCCIIeI0BaHUE

3HATh: COCTOSIHUE pelIaeMoii MpoOIeMbl HA MOMEHT Hayajla MCCIIEIOBaHus

YmMmerth: q)OpMyJ'IPIpOBaTB OCJIN U 3a1a41 UCCIICJOBaHU

Baajerbs npakTH4YeCKHM ONBITOM (TPYAOBBLIMM AeHCTBUSAMHU): TOCTUKEHUS
IIOCTABJICHHEIX IICJICH U 3a/1a4 UCCIIEIOBAHUI

OIIK-6.M/12 Ananusupyer
PE3yNIBTaThI HCCIEAOBAHHMA.

3HaTh: OCHOBHBIC JAOCTYITHBIC CITIOCOOBI M METOIBI peHeHu MOCTaBJICHHBIX
HCCICA0BATC/IbCKUX 3a1ay.

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

BiajgeTs NpaKTHYeCKMM ONBITOM (TPYIOBBIMM A€HCTBUSIMHU): PEaM3alui HEOOXOAUMBIX
JUISL PELLICHUS IOCTABJICHHBIX UCCIIEOBATEIBCKUX 3a/1a4 METOI0B H CIIOCO00B

IIK-3 Cnoco0eH MpoBOAMTH HAYYHbIE HCCIE0BAHHUSA B 00J1aCTH MeIULMHBI U OU0JIOTHHI




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

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

3HaTh: OCHOBHBIE (D)yHAAMEHTANIbHbIE H YaCTHBIE 3aKOHOMEPHOCTH MEANKO-OHOIOTrHYECKOT0
npod IS, METOABI INIAHNPOBAHUS, ()OPMYIUPOBAHUS U PELIEHHS HAYTHO-
UCCIIeI0BaTENbCKHUX 33124 B 00/1aCTH GHOIOTUH U METULIUHBI

YMeTb: akKTHBHO IPHMEHSATh OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEIHKO-OHOTOTHUECKOTO POduIs 1is GOpMyTHPOBAHUS, TIIAHUPOBAHUS U PEIICHUS
HCCIIeI0BaTeIbCKIX HAayYHBIX 3aJa9H B 00JIaCTH OMOJIOTHH M MEHIHBI

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

IIK-7 Cnocoben pemars HcCIeA0BaTebCKHE 321241 B PAMKAX peaJli3allii HAYYHOI'0 IPOEKTA KaK CAaMOCTOATE/IbHO, TAK H
MojJ PyKOBOJACTBOM 0oiee KBAIHM(PHIMPOHHOT0 Pa0OTHHKA

[K-7.1/1 Cobupaer u
o0OpabaTeIBaeT HAYYHYIO M HayIHO-
TEXHHYECKYI0 HHPOPMALHUIO B
paMKax peain3alui HayqHOTo
IPOEKTa HOJ PYKOBOJACTBOM 0OoJiee
KBaIN(UIIMPOBAHHOTO PaOOTHHKA

3HaTh: OCHOBHBIC ()yHIaMEHTAIbHbIC H YaCTHBIC 3aKOHOMEPHOCTH MEINKO-0HOIOTMYECKOro
pod IS, METOABI INIAHNPOBAHUS, (OPMYIUPOBAHNUS U PELIEHHS HAYTHO-
MCCIIEIOBATENNBCKHX 33/1a4 B 00J1aCTH OMOJIOTUM ¥ MEULIMHBI

YMeThb: aKTUBHO IIPHMEHSATH OCHOBHEIE (DyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH
MEANKO-OHOIOrn4eckoro npoduis 11 GopMyIupOBaHUs, INIAHUPOBAHUS U PELLICHUS
HCCIIeI0BAaTEIbCKIX HAyYHBIX 3aJa9H B 00JIaCTH OMOJIOTHH M MEHIIHBI

BiajgeTs NIpaKTHYeCKUM ONBITOM (TPY/10BBIMH AeiiCTBHAMHU): (OPMYIIMPOBAHHUS,
IUIAHUPOBAHUS ¥ PELICHUS HCCIICOBATENBCKUX HAYYHBIX 3a/a4 B 00JIaCTH OHOJNIOTUH
MEIULIUHBI

TIK-7.1/12 TIpoBoauT HccaenoBaHus,
HaOJIIOAeHHNS, SKCTICPIMEHTHI B
paMKax B paMKax peai3aliu
HAyYHOTO IPOEKTA IO
PYKOBOJCTBOM Ooutee
KBaJH(PUIIIPOBAHHOTO pabOTHHKA.

3HaTh: OCHOBHBIE C€CTCCTBCHHOHAYYHBIC 3aKOHBI, HCIIOJIL3YEMBIC IIPU pe€ain3alilui MPOCKTa U
BO3MOJKHBIE METO/IbI PEHICHUA TOCTABJICHHBIX 3a1a4

YMmeTh: KBaJ'II/ICbI/IIII/IPOBaHHO OCYHICCTBJIATE NPAKTUICCKYIO SKCIICPUMEHTAJIbHYIO
JCATCIIbHOCTD

Baagers npakTH4YeCKHM ONBITOM (TPY/AOBBIMH JICHCTBUSIMH): B 00JTACTH OLICHKH
KauecTBa IKCIIEPUMEHTAIbHON paboThl, BHIIBICHHS apTe(hakTOB M UX YCTPAHCHHS

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

3HaTh: METOBI aHATH3A PE3YIIBLTATOB Hay‘lHO-HCCHeIIOBaTeHBCKOﬁ pa60TLI

YMeTh: KPUTHUECKU COMOCTABIIATh M aHAIU3UPOBATh NOTyUEHHBIE U MTPEICYIIECTBYIOIINE
JTaHHBIC

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

YK-1 Cnocoben ocymecTBJAATh KPUTHYECKUH aHAIU3 NPOOIEMHBIX CUTYallHii HA OCHOBE CHCTEMHOI0 OAX0/2,

BBIPA0ATHIBATH CTPATErHIO JIeiiCTBHIi

YK-1.1M/]1 Aranuzupyet
MPOOJIEMHYIO CHUTYAaIUIO KaK
CHCTEMY, BBISBIISISI €€ COCTABIISIOIINE
U CBA3U MEXLy HUMH

3HaTh: OCHOBHBIC oTallbl, (I)OpMI:I 1 3aKOHOMEPHOCTHU pa3sBUTHA (1)I/ISI/I](O-XI/IMI/I'-ICCKI/IX
IIpOoueCcCOB B OHOJIOrMYECKNX 00BEKTAaX Ha KBAaHTOBOM, MOJICKYJIAPHOM, KJIICTOYHOM U
TKAHCBOM YPOBHSX B HOPME U IIPH MATOJIOTHUH, IPUBOAAIIUX K HpOGHeMHOﬁ CUTYyalluu.

YMmeTh: AHAJIM3UPOBAaTh OCHOBHBIC 3TAIlbI, q)OpMI)I 1 3aKOHOMEPHOCTHU pPa3sBUTHUA (1)1/131/1}(0-
XUMHUYECKUX ITPOLECCOB B OHOJIOrHYECKHUX 00BEKTaX Ha KBAaHTOBOM, MOJICKYJIAPHOM,
KIJIIETOYHOM U TKAaHEBOM YPOBHAX B HOPME U IIPU NATOJIOTUHN IPU HpO6J’I€MH017[ CUTYyalluu.

BHa}IeTb NPaAaKTHYICCKUM ONILITOM (prIlOBbIMI/I }IeﬁcTBﬂﬂMH): HaBbIKaMH HUCCJICIOBAHUA
1 BBIABJICHHUS XapaKTepa U 3aKOHOMCpHOCT€ﬁ (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX IIpOueCCOB B
OHOJIOTHYECKHX 00BEKTaxX Ha KBaHTOBOM, MOJICKYJIAPHOM, KJIIETOYHOM U TKAHEBOM YPOBHAX
B HOPMC U IIPU NATOJIOTUHN AJIA PEIICHUA

YK-1.1M/12 Onpenensier npoOens! B
HHpOPMAIHH, HEOOXOTUMOH IS
petieHus poOIeMHON CUTYaLUH, U
MPOCKTHPYET MPOIIECCHI IO UX
YCTpaHEHHIO

3HaTh: METOIbI aHAJIN3a IPOOIEMHON CUTYAIUH.

YMmeTh: OMpeaCIATh HpO6CHI>I B PIHCbOpMaIII/II/I 1 HaXOOUTh IIYTHU BOCIIOJIHCHUSA dTUX
l'[pOGeJ'[OB; yCTaHaBJIMBaTb NPUYUHBI BOSHUKHOBCHUSA HpOGJ’[eMHOﬁ CUTYyalluu.

BaageTp npakTHYeCKHM ONBITOM (TPYAOBBIMH JA€HCTBUSIMH): PEIICHUS TPOOIEMHON
CHTYallM{ Ha OCHOBE JOCTYIHBIX HCTOYHUKOB HH(pOpMAIHN.

YK-2 Cnioco6eH ynpaBJisiTb IPOEKTOM HAa BCeX ITANAX €ro ;KU3HEHHOI0 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: GpopMyIMpOBaTh LENb U 331a4H IIPOEKTA

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 LCJIN U PEIICHUS TOCTABJICHHBIX 3a/1a4

YMmeTb: BoIOUpats Hanboee 3 hexTuBHbIC 1 HHHOPMATHBHBIE METO/IBI H CIIOCOOBI
JOCTVDKEHHS SN U PEIICHNS TOCTABICHHBIX 3a/1a9

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 HHq)OpMaHPIPI

YMeThb: IPOBOAUTH aHATIN3 PE3yJIbTaTOB SKCIEPUMEHTAILHONW UCCIIE0BATEIBCKON
JICSTENbHOCTH.

BiajgeTs NpaKTHYeCKUM ONBITOM (TPY/OBBIMH AefiCTBHSAMHU): GOpMyIUpOBaHUSA
BBIBOJIOB U 3aKJIFOUCHHUH HAa OCHOBAaHHH MOJTYy4YEHHOH HH(POpMALUH




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.: 142 70 72
Cemunapckoe 3anstue (C3) 36 15 21
Jlekrmonnoe 3ausrtue (JI13) 36 18 18
JlaGoparopHo-nipakTuyeckoe 3ausatue (JII13) 67 37 30
Kosmoksuym (K) 3 0 3
CamocTrosiTesbHasi padoTa o0y4yaromuxcs B cemectpe (CPO), 144 72 72
B T.4.:
IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 144 72 72

IIpoMe:xyTOUHASA aTTeCTAlMA:

KonrakTHas pa6ora o0yuyarommxcs B Xxoe npome:kyTouHoii arrecrauuu (KPITA), B 11 2 9

T.U.:

Ok3ameH (D)** 9 0 9

3auger (3)* 2 2 0

CamocTrosiTesibHasi padoTa 00y4aloUXCcsl NPU NOATO0TOBKE K MPOMEKYTOYHOMH 27 0 27

arrectannu (CPITA)**

O6umas TpyoesKocTs s (OTI) B yacax: OT/I = KPO+CPO+KPITA+CPITIA 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

Pasznea 1. KBaHT

oBasi 0uopU3NKa

VK-1.U/1, VK-1.
W2, VK-2. U1,
VK-2.1]12, VK-2.
W15, OTIK-6.
W1, OIIK-6.
W12, TIK-7.M]11,
TIK-7.1/12, TIK-7.
W13, OTIK-1.
W1, TIK-3.M/11,
TIK-3.1/12, TIK-3.
3

Tema 1. KBantoBas Grnodusnka

[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.

6 cemecTp
Ne ].Hl(l(l)p HaumeHnoBanue pasaeja, TeMbl Cozlepmamle pa3jiesa 1 TeMbl B TUAAKTHYECCKUX € IMHULIAX
Jii KOMIICTCHIIMHA JAUCIHUILINHBI

Pa3nen 1. MoJekyasipHas 6uopu3nka

TIK-7.112, TIK-7.
WJ13, VK-1.U/1,
VK-1.U12, VK-2.
W1, YK-2. 112,
VK-2.1]15, OIIK-
6.1]11, OITK-6.
WJ12, TIK-7.M]11,
OIIK-1.M/11, TIK-
311, TIK-3.
WJ12, TIK-3.1/13

Tema 1. Monexynsapaas Ouopusuka

[Ipenmer u MeToab! MoNeKyIsipHON Onodu3uku. Mcropust
pa3BuTHs. BKitag oTeyecTBEHHBIX yYEHBIX B Pa3BUTHE
MOJIEKYJISIpHOI Oro¢u3uky. CHIBOPOTOYHBIN aIEOYMHH YeIOBEKa
(CAY): conepxanue B KPOBU, OCHOBHBIC (DYHKITHH. DTAITBI
TpaHCTIOpTHOH (yHKIMHU Oenka. OCHOBHBIC (PHU3UKO-XUMHYECKHE
cBoiictBa CAUY: pacTBOPUMOCTh, MOJIEKYJIIpHAs Macca, 3apsij,
H303JICKTPHYECKask TOUKa, KOdQPHUIueHT n1udPpy3nu, BI3KOCTb,
¢dopma. Ctpykrypa CAY. CpenHeunCICHHAS MOJICKYIISIpHAS
Macca. CpeHeBecoBasi MOJIEKYJIISIPHAS Macca.
CpenHeBHCKO3UMETpHYECKast MOJIEKyIsipHast Macca. [Ipuanna
HEBO3MOKHOCTH HCTIOIb30BAHHUS METOIOB KPHOCKOIHH H
90yJIMOCKOITIH JUTS I3MEPEHUS MOJIEKYJIIPHBIX Macc
MaKpOMOJIEKYI. MeTObI ONIpeAeIeHNsI MOJIEKYISIPHBIX Macc
OHOMaKpPOMOJICKYJI: OCMOMETPHSI, TeIbXpoMaTorpadus,
3NEKTPodope3 B MOIHAKPUIAMHUIHOM I'elie, pacCessHIE CBETa,
BHCKO3UMeTpHsl. KoH(pOpMannoHHas MOTeHIMAIbHAS SHEPTHS
0ENKOBBIX MaKpPOMOJIEKYJI. BHYyTpu- 1 MeXMOJIEKyIISIPHBIEC CUIIBI X
B3aUMOJICHCTBHUS OMOMaKPOMOJIEKYIT: KYJIOHOBCKOE
B3aMMOJICHCTBHE, HOHIUIIOIbHBIC B3aUMOACHCTBHS,
BaHJIEPBAAIBCOBBI CHIIBI, BOJOPOJIHBIE CHIIBI, CTEPUUECKUE CHIIBI
(cuitsl medpopMaruy ¥ HaNPsHKEHUSI BAJICHTHBIX CBSI3€H U YTTIOB,
CHJIBI 3aTOPMO’KEHHOCTH BPALIEHHS eI TUIHBIX TPYIIT BOKPYT
npocThIx cBszeit. [ mapodoOHOe B3anMoaericTBrE. Y HUKATBHBIE
(aHOMasIBHBIE) (pU3MUECKUE CBOICTBA BOABI U UX POJIb B
Ononormueckux nponeccax. Mogenu CTpyKTypbl MOJIEKYJIIBI BOJIBI.
Crpykrypa nbpaa. CTpyKTypa )KuAKoH Boabl. Momenu CTpyKTyphI
XKHUIKOH BOIBI: MEKPOKPUCTAIUTIYECKAs!, KBa3UKPUCTAIINIECKast
(KOHTHHYabHas) U acconnaTUBHAs rHNOTe3bl. CTPyKTypa BOABI B
pactBopax. MonHnsle pacTBopsl. Kunetnueckuit u
TEPMOANHAMHYECKHUH ITOJIXO/IBI ISl OTTMCAHMSI COJIbBATALINH HOHOB
B pactBopax. O0mmas MoJe’b CTPYKTYPHI BOJBI B HOHHBIX
pactBopax. CTpyKTypa pacTBopa HETIOISIPHBIX MOJICKYII:
runnodobHoe B3aumoneiicTBre. [lenBuiHAs CTOVKTVDA.
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Vonm3anuonHoe paBHOBecHE B OeKax, MOJISIPHOCTh OEIIKOBBIX
aAMMHOKHCIIOTHBIX OCTaTKOB. BTOpuuHas cTpykTypa.
PacripocTpaHeHHOCTD BTOPHYHEIX CTPYKTYP B O€NKax, BIHSIHIE
IEKTPOCTATUYECKHUX CHII ¥ THAPOGOOHBIX B3aUMOACHCTBHI Ha
CTaOMIBHOCTH BTOPHYHON CTPYKTYPHI IOJIUIIEIITHIOB H OEJIKOB.
Tperuunas crpykrypa. TepmonuHaMuyeckas MoJeb
CTPYKTYpHOI oprau3anuy 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 ¥ npefcKazaHne BTOPUIHOM U TPETUIHOH CTPYKTYPHI
6enka o nepBruHOMN. OU3MYECKUe TPHHIMITB CAMOOPTraHU3AINU
0enkoBBIX MoIeKy. "TepMoanHaMIdeckast THIIOTE3a
caMoopraHu3aiyu" U 3KCIepUMEHTAIbHOE TOATBEPIKACHUE €e.
Cranun camoc6opku 6emkoBbIx Mostekyn 1o [Ituneiry O.B. CBs3b
MEXIy CTPYKTYPHBIM H ()YHKIMOHAIBHBIM HOZ00HEM.
BrrposxaeHHOCTS KOHGHUTYpannoHHOH nHpopMmanun. Pu3ndeckas
TEOopusi CTPYKTYpHOI oprann3anuuu 6enkoB. OCHOBHBIE
TIOJTOKEHUST QU3UIECKOH TeoprH. MeToa TeOpeTHIeCcKOro
KoH(OpMaIMOHHOTro aHanmu3a. KomuuecTBeHHbIH METO
TEOPETUIECKOr0 KOH(GOPMAIOHHOTO aHAIN3a MEeNTHIOB.
YeTBepTHYHAas CTPYKTypa. AHAIIN3 YHCTIa CYOBEIUHHUI U UX
B3aUMHOTO pacronoxeHus. CTaOMIbHOCTh YeTBEPTHIHON
CTPYKTYpHI OenkoB. MeToabI peicKa3aHus CTPYKTYPBI OCJIKOB,
MMOCTPOCHUE MOJICKYJIIPHBIX MOJIeIIEel ¢ moMoIIbio DBM.
CTpyKTypa HyKJIEHHOBBIX KHCJIOT. KOH(pOpMaMOHHBII aHAIH3.
YTl BpalleHUs OCTOBA HyKJICHHOBON KHCIIOTHI M CTEPHUYECKHUE
orpaHuueHus. BzaumoneiicTBUs epBOro U BTOPOro nopsaxa.
Cutbl, CTaOMITH3HPYIONIHE YIOpsH0odeHHbIe KoH(GopMarmu. Trmst
CIIapHBaHUs OCHOBAHUH B KpHUCTauIaX U B pacTBope. CTIKUHT
ocHOBaHUH. OCHOBHBIE CHIIBI, 00ECIIEIHNBAIOINE CTIKUHT -
B3aUMOJENCTBUA. TpeTUyHas CTPYKTYpa HYKJIEUHOBBIX KHCIIOT.
CrpykTrypa xpomatuna. MappakpacHas crnekrpockomnus (MKC)
MOIUIENTHIO0B U OenkoB. Pusznueckue ocHoBbl MKC. OcHOBHEIE
THITBI KOJIEOAHHS aTOMOB B MOJIEKyJIaX. XapaKTePHCTHICCKHE
YacTOTHI KOJIeOaHHsl aTOMOB MENTHIHON TPpyNIbI OSIKOB. AHAIN3
cnekTpoB noriomeHus 6enxoB B UK nuanazone. MK-muxpomsm.
Merton neiitepooOMeHa. AHaIN3 BTOPUYHOM CTPYKTYpBI OeKa
merogom MK criekrpockonuy. DKCIepuMeHTaIbHOE HCCIIeIOBAaHNE
ONTHYECKOM aKTUBHOCTH MOJIMIENTHI0B U 6enkoB: JJIOB u KJI.
®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 "M301uXpOryHbBIi
MeToA" PeHTTeHOCTPYKTYpHBIN aHaIN3 OEIKOB.
PeHTreHOCTpyKTYpHBIN aHaIN3 III00YIISIPHBIX OCIKOB.
MuepoBHI INIOCKOCTH OTPayKSHUSI PEHTT€HOBCKHX JTydel. 3aKoH
bperra-Bynbga. [TousaTre 06paTHON KPUCTATUTHUECKON PEIICTKH,
BeKTOpHas Gpopma ypasHeHus bperra-Bynsda. CtpykTypHbIit
¢axrop. [Ipodiema ¢a3 u MeTo N30MOPHHOTO 3aMEICHNSI.
Ompenenenne CTPYKTYPHBIX (paKTOPOB, BEMYHUCICHNE IIEKTPOHHOMN
rtotHocTd. Co3iaHue MPOCTPAHCTBEHHOW MOJIEITH OEIIKOB.
AHanm3 TpeTHIHON CTPYKTYPhI MHOTJIOOWHA, TeMOTTIOONHA,
JI301IMMa, pUOOHYKIIea3bl, KapOOKCUTIENTH Ia3bl. AHAIIN3
CTPYKTYPHI B (D)YHKIUH HOJNUIENTHIOB U OEIKOB C TOMOIIBIO
MeToa (IIyopecleHTHBIX 30H10B. [IpuHnun merona. OCHOBHbIC
THIIBI (ITyOPECIEHTHBIX 30H10B. [TapaMeTpsl HOTIomeHust 1
(IryopecIieHIIMN 30H/I0B: MOJIOKEHUSI MAKCUMYMOB TIOTJIOLICHHS 1
(ryopecreHINH, TOIYMIPHHA MAKCUMyMa, HHTEHCHBHOCTD
MaKkcuMyMa (IIyopeclieHIINH, KBAHTOBBIH BBIXO, BPEMS JKH3HU
B030YXICHHOTO COCTOSHHSA, CTEIICHb MOISIPU3AIMH, aHU30TPOITHS
¢dnyopectieninn. [Ipumenenne metoaa UPIID dnyopecrieHiim
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
natepaibHoOi A dy3un Mosieky1. Pe3oHaHCHBIE METOIBI
HCCIEAOBAHUS CTPYKTYPHI U (PyHKITHH TTOJIHUIICTITHIOB U OSITKOB!
SIMP, OI1P. SAnepHslit MarHuTHBIN pe3oHaHc (SIMP) Beicokoro
paspetienus noaunentuaoB OenkoB. [Tapamerpsr cekrpoB SIMP:
HMHTEHCUBHOCTb, IIOJMYIIUPHUHA, XUMUUECKUH cBUT. OTHECceHHe
curHaioB B criektpe SIMP Genka k onpeneneHHBIM
AMMHOKHCIIOTHBIM OCTAaTKaM MOJUNENTHAHOM 1enu. CBs3b
manaMeTnoB criektna IMP ¢ hu3ndeckiMu XanakTenucTHKaMn
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Monekyn. SIMP-cnekrpockomust 6uonorndeckux cucreM. 1H, 13C,
31P - SAIMP-cniextpsl 6enkoB. Criektpsl IMP HyKI€eHHOBBIX
KHCIIOT. MeTOoJ 3IeKTPOHHOTO NMapamMarHuTHoro pezonanca (OI1P).
®dusnueckue ocHOBBI MeToza. [lapameTpsl cniektpoB DI1P:
HMHTEHCUBHOCTB, MOIyIIHpHHa. CBEPXTOHKOE B3aHMOACHCTBHE.
KonTakTHOE B3auMoieiicTBre. AHM30TPOITHOE CBEPXTOHKOE
pacmemienue. OI1P-ciekTpockonys MeTaICOIeprKalIuX OEIKOB.
Mertoz CIMHOBBIX METOK U 30HI0B. Bpemst koppernsiunu
BpammaTensHoi anddys3un, mapaMeTp yrnopsaoueHHOCTH,
napameTp ruapodGoOHOCTH. MeTo/ CIMHOBBIX JIOBYIIICK:
OCHOBHBIE IIPHHIIUIIBI U TPAKTHIECKOE UCTIOIb30BAHHE.
IIpumenenue merona DIIP B MeqrKo-OHOTOTHYECKUX
HCCIEAOBAHUAX. MarHuTHAs pe30HaHCHAsi ToMorpadust:
¢usnueckue ocHOBHL. Mcmonb3oBanue Metoga MPT B Ouosoruu u
menutmHe. [pyrue Buasl tomorpaduu: KT, II9T, anruorpadus.
B3aumoneiicTBrue GHOMaKpOMOJIEKYII C JIUTaHJaMH B YCIIOBHUSIX
paBHOBecwHs. PaBHOBECHOE CBSI3BIBAHNE JTUTAHJIOB C
MakpoMoseKyi1amMu. THITbI CBs3bIBaHMs. B3auMoseiicTie Mexay
LIEHTpaMu cBsi3bIBaHUs. KoomepaTiuBHOE CBA3BIBaHNE KHUCIOPOIA
remorioonHoM. Kpuasi okcurenanuu. AHanu3 paBHOBECHS
cBs13bIBaHUS Kucaopoaa. Koncranra Xwumia n sHeprus
B3anMoJeicTBus reM-reM. Dddext bopa. Bzaumoneiicteue
JBYOKHCH yTJIepoja ¢ reMoraoonHoM. CBS3b MEXIY CTPYKTYPOH H
MEXaHU3MOM (YHKIMOHHPOBAHHS I'eMOTIIOOHHA.
KonpopmannoHHOE paBHOBECHE B ONUIENTHAAX U OSIIKax:
nepexo cnupainbkiayook. Konpopmarmonnas cTaOuiIbHOCTD U
KOH()OpPMaIMOHHEIE H3MCHEHHUS. TepMOarHAMIYECKOE OTINCAHIE
nepexoza. AHanu3 KOHQOPMAIIMOHHOTO PAaBHOBECHS TIPOCTHIX
JHHEHHBIX IeMel ¢ TOMOIIBI0 CTATUCTHYECKUX CyMM. MeToas! 1
MIpaBHJIa HAXOXK/ICHUS CTATHCTHIECKON CyMMBL. Mozenb nepexoaa
crpane—KIyOoK Trma "3acTexka—MonHus". Onrcanmne nepexoaa
CMpaNIb—KITy0OK M CPAaBHEHHUE C IKCIIEPUMEHTAILHBIMY JaHHBIMH.
KonpopmannoHHOE paBHOBECHE B ONUIENTHAAX U OEIIKax:
paBHOBECHOE CBOpayMBaHUe—pa3BopauuBanue. VcciaenoBanus
Iporiecca cBopaunBaHus 0enkoB. [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, UX CTPOCHHE U ITyTH
akTuBanuy. CTpyKTypHBIE IEPeXOIbl B HyKJICHHOBBIX KHCIIOTaX.
CrpykTypa 1 cTaOHIBHOCTD OHOLETIOYSYHBIX HYKJICHHOBBIX
KHCIIOT. PaBHOBecHe MEX Ly OTHO- U JIBYXIETIOYETHBIMH
cTpykrypamu. Temneparypa niaBjieHus ¥ CTaOWIBHOCTE. BinsiHue
pH Ha cTpyKTypy noIuHYKI€OoTHAO0B. [ HApo HAMIUYeCcKHe
HCCIIeIOBAHNUS TUIABIICHUSI IBOMHOM crimpainy. BiusHue noHHOM
CHJIBI HA TePMOCTAOMIBHOCTE IBOWHOM CIIMpAITH U Ha TUIaBJICHUE
nonunykieotuos. Ilnasnenue JJHK. Penatypanus
KOMIUTEMEHTApHBIX nerneil. CBs3bIBaHIE HyKICHHOBBIX KHCIIOT C
nuranaamy. OCHOBHBIE MEXaHU3MBI CBS3bIBAaHMSI.
TepmoamHaMmaeckast MOJETh CAMOOPTaHU3AINH OSIIKOBOH
MoJekyJibl. HennHelinas HepaBHOBecHas TepMoguHaMuKa. Teopust
[TpuroxwHa: TeOpHs TUCCUIIATUBHBIX CHCTEM, TEOPHS
oudypkarmii. DeHomeHonornueckas OudpypranuoHHasi MOAEIb
camocOopku 6enka. du3ndeckast Teopust CTPYKTYPHOH
opranu3auuy 6enka. biamknue, cpepHue, natbHIEe
BHYTPHMOJICKYJISIPHbIE HEBAJICHTHBIC B3aUMOJICHCTBHSL.
KonmyecTBeHHas OLIEHKA SHEPTUH BCEX BHJOB B3aUMOJICHCTBUI
Oenka. GparMeHTapHBIH METOX TEOPETHIECKOTO
KOH(OPMAIMOHHOTO aHAN3a IEeNTHAOB U OelKoB. Pacuer
TPEXMEPHOU CTPYKTYPBI OBIIbETr0 HaHKPEaTHIECKOro
TDUIICHHOBOTO MHTHOUTODA.

3.2.

Ilepeuens pa3genos,

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

TEM JUCHUIVIMHBL A CaMOCTOATEJIBHOI0 HU3YYCHHUSA



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

Ne | Buabt Ilepuon odyuenus (cemectp). [lopsiakoBbie HoMepa U |KosmmuecTBo | Buabl Texkymero | ®@opmMsbl NpoBeaeHUsT
N | y4eOHBIX | HAMMeHOBAaHHS pa3/1eoB (MIPH HAJUYMH), TeM, Y4eOHbIX 4acoB KOHTPOJIst TeKYLIero KOHTPOJIs
/m | 3ansTHIE* 3aHATHIA KOHTAKTHOIi | yceBaeMOCTH** | _ycnmeBaeMocTH***

paGoTet KI1|0oy|on|oK|J1p
1 2 3 4 5 6 (71819110
5 cemecTp

Pasznen 1. KsanroBas 6modusuka

Tema 1. KBanToBas onodusuka

1 J3 [Ipeamet n Metoas! Onoduznku. OOIIHE 3aKOHOMEPHOCTH 2 I 1|1
(h0oTOOMOTOTNYECKUX TOTJIOIICHIH CBETa U
nmoMuHeceHITuH. OCOOCHHOCTH ITOTJIONIEHHS CBETa B
OHOJIOTMYECKHMX 00BEKTAX.

2 JI3 KonuuecTBeHHBIC 3aKOHOMEPHOCTH (POTOTFOMUHECIICHITUH B 2 pi| 1|1
6uonornuecknx cucremax. CrieKTpbI TIOMHHECICHIN 1
CHEKTPBI BO30YKICHUSA. XEMUITFOMUHECIICHITUS
OHMOJIOTHUECKHUX CUCTEM.

3 I3 KuneTtnka GoTOXMMHIECKHX MpeBpanieHIi OHOMOIIEKYII. 2 pi| 1 {1
Cnektpsl aeiicTBus GpoToan3za GHOMONIEKYI 1
(HOoTOOMOTOrHYECKUX MPOIECCOB.

4 I3 MexaHu3M eHCTBHS YIBTPA(UOICTOBOTO H3IIyIeHHS Ha 2 bl 1|1
Oesky. MexaHn3M JIeHCTBHS yIbTPadHoIeTOBOTO 3Ty YEeHHS
HA HYKJICMHOBBIC KUCJIOTBHL.

5 J3 MexaHu3M eHCTBHS YIBTPA(HOISTOBOTO H3IIyUYSHUS Ha 2 bl 1|1
JIMIHBL.
6 J3 broduzndeckne MexaH3MbI HOTOOHOTOTHIECKUX 2 I 1|1

MPOLIECCOB B KOXK€. MeXaHU3M MHIYKIIUU DPUTEMBI KOKHU
YIbTPa(pHOICTOBBIM H3TYUCHHEM.

7 JI3 Mexanu3m (pOTOKAaHIIEPOTeHE3a B KOXKE IO ICHCTBUEM 2 pil 1 1
yabTpadroaeToBOro u3ny4deHus. Mexanusm GpoTocHHTEe3a
puTamMuHa D3 B KoXKe.

8 I3 Mexanusm ¢oTto3arapa, GoronpespanieHus OmwmpyorHa B 2 bl 1|1
KOXe IpH (POTOTEPAIINH KENTYXHU HOBOPOXKICHHBIX.
Mexanmm potopenenyn. PoToduznueckne cTaanu
3peHHUsl y TTI0O3BOHOYHBIX, MEXaHU3M (DOTOCHHTE3a B
rajgo0aKTepHsIX.

9 J3 CeHcHOMTH3HPOBaHHBIE (HOTOOHOIOTUYECKHIE POIIECCHI. 2 I 1|1
MexaHu3M CeHCUOMIN3UPYIONIETo AEHCTBUS IICOPATICHOB
npu Gororepanun ncoprasa. HayansHele cragun
(dhoTocHHTE3a B 3€JICHBIX PACTCHUSIX.

10 C3 CrieKTpaibHbIE METOABI UCCIIENOBAHUS B OMOJIOTHH 1 3 T 1 [1]1
MeauInHe (MPaKTHKYM). BBoIHOE 3aHsTHE.

11 JITI3 CrieKTpasibHbIE METOBI HCCIICTOBAHUS B OMOIOTHH H 3 T 1 1 1 1
MeuIHe (TIPakTUKyM). MeTonbsl 00paboTKH pe3yIbTaToB
OHMO(pU3NUECKUX U3MEPEHU.

12 JII3  |ChoextpaibHbIe METOIBI HCCIEAOBaHUS B OHONOTHH U 3 T 1 [1]1 1
MeUIHe (TIPakTUKyM). MeToabl 00paboTKH pe3yIbTaToB
ouodusnuecknx usMepenuil. IlpogoimkeHue.

13 JIII3  |ChoextpaibHBIE METOIBI HCCICAOBAHUS B OHONIOTHH U 3 T 1 [1]1 1
Meauimne (npakTukym). JlJaboparopuas padora 1.

14 JITI3 CrieKTpaJibHbIE METOBI UCCIICTOBAHUS B OMOIOTHH U 3 T 1 1 1 1
MenuimHe (mpakTukyM). JlaboparopHas padota 1.
[IpomomkeHue.

15 C3 CrekTpalibHbIe METO/IbI HCCIICJOBAHMUS B OMOIIOTHH 1 3 T 1 [1]1 1
MeauIuHe (IpakTukyM). JlaboparopHast padora 1. 3ammra
PE3YJIBTATOB.

16 JII3  |ChoextpanbHbIe METOIBI HCCIECAOBaHUS B OHONOTHUH U 3 T 1 [1]1 1
MeaunuHe (mpakTukyMm). JlJabopatopHast padoTta 2.

17 JITI3 CrieKTpaJIbHbIC METOIBI UCCIICIOBAHUS B OMOJIOTHH U 3 T 1 1 1 1
MenuimHe (mpakTukyM). JlaboparopHas pabota 2.
[IpomomkeHue.

18 C3 CrieKTpaJibHbIE METOBI UCCIICTOBAHUS B OMOIOTHH U 3 T 1 1 1 1
MenuirHe (MpakTHKyM). JlabopartopHast pabota 2. 3amuTa
pE3yJIbTaTOB.




Ne | Buasl Iepuon o0yuyenus (cemectp). [lopsinkoBsie HoMepa 1 |KoamuectBo | Buasl Texkymero | ®@opmbl npoBeneHust
Nl | y4eOHBIX | HANMEHOBAHNS Pa3/ieoB (MPH HATHYINH), TeEM, YIeOHBIX 4acoB KOHTPOJISI TEKYIIero KOHTPOJISI
/m | 3aHsATHIT* 3aHATHI{ KOHTAKTHOIi | ycieBaeMOCTH** [ ycmeBaeMocTH***

padore! KI1|0Y|om|OK 1P
1 2 3 4 5 6 171819110
19 JII3  |ChoextpanbHbIe METOIBI HCCIEAOBAaHUS B OHONOTHH U 3 T 1 [1]1 1
MeaunuHe (nmpakTukyMm). JlJabopatopHast padoTta 3.
20 JITI3 CrieKTpaJIbHbIE METOBI UCCIICIOBAHUS B OMOJIOTHH U 3 T 1 1 1 1
MenuimHe (mpakTHkyM). JlaboparopHas padota 3.
[IpomomkeHue.
21 C3 CrieKTpaJibHbIE METOBI UCCIICTOBAHUS B OMOIOTHH U 3 T 1 1 1 1
MenuirHe (MpakTHKyM). JlabopartopHast pabdota 3. 3amuTa
pE3YJIbTaTOB.
22 JIII3  |CnekTpanbHbIe METObI HCCICAOBAHMS B OMOJIOTUH U 3 T 1 [1]1 1
MeaunuHe (mpakTukyM). JlJabopatopHast padoTa 4.
23 JITI3 CrieKTpaJIbHbIE METOBI UCCIICIOBAHUS B OHOJIOTHH U 3 T 1 1 1 1
MenuIuHe (mpakTHkyM). JlaboparopHas padota 4.
TIpogomxeHue.
24 C3 CrieKTpaJIbHbIE METOBI UCCIICIOBAHUS B OMOJIOTHH U 3 T 1 1 1 1
MenuiuHe (IpakTHKyM). JlabopartopHast pabdota 4. 3amuTa
PE3YJIBTAaTOB.
25 JITI3 CrieKTpaJibHbIE METOBI UCCIICTOBAHUS B OMOIOTHH U 3 T 1 1 1 1
Meauinbe (mpakTukym). JlJabopaTopuas padora 5.
26 JITI3 CrieKTpalibHbIE METOBI UCCIIETOBAHUS B OHOJIOTHH U 4 T 1 1 1 1
MenuiuHe (npakTukyM). JlaboparopHas pabota 5.
IIpomomxkenue. 3amura pe3yIbTaToB.
27 3 3auer 2 ITA 1
Bcero B cemecTpe 72 26 12617 16
6 cemecTp

Pasnen 1. MosnekyisipHas Ono(du3nka

Tema 1. MonekynspHas 6nodusuka
28 I3 ITpenmeT 1 METOIBI MOJIEKYIISIpHOM Onodm3ukn. Brman 2 I L1 ] 1]1f1

OTCUYECCTBCHHBIX yqubIX B Pa3BUTUC MOJ'IeKyIIﬂpHOI\/'I
OHO(U3HKH.

29 I3 Crpykrypa Genka. Pacuer moteHImanbsHOM SHEPrUy B 2 bl I {11 f[1]f1

oenkax. Ilorenmman Jlennapa-J>xonca.
30 J3 BenxoBas kpucrammorpadus. Uanekcs! pediiekca. 2 I L1 ] 1]1f1
DneMeHTapHas siueiika. BripammBanue 0CIKOBBIX
KPHCTAJLIOB.

31 J3 3akoH bperra-Bynpda. YpaBaenue (orpanndenue) Jlays. 2 I L1 ] 1]1f1
BekTop paccesiHusl.

32 JI3 O6paTHOe npoctpancTBo. CTPYKTYpHBIH (BakTop. 2 I 1 1111171
YpaBHeHHE IEKTPOHHOHN II0THOCTH. ITocTpoerne Xapkepa.

33 JI3 CTpyKTypa BOAbI B paCTBOPax. 2 J1 1 1 1 111

34 J3 DNeKTpOHHBIN napaMarHuTHbIA pe3sonaHc (DI1P). 2 bl 1|11 ]1f1
Ou3nyeckre NPUHIUILL. MeauKo-0HoIorniaeckoe
OpUMEHEHHE.

35 J3 SMP u MPT. ®usnueckue npuHIUnsL. Menuko- 2 bl 1|11 ]1f1
OHMOJIOTHYECKOE M KIIMHIUYECKOE PUMEHEHHE.

36 I3 TepareprioBast criekTpockonus 6enkoB. Ouzuueckne 2 bl 1|11 ]1(1

0cHOBBI. [IprMeHeH e [UIsl OLICHKH CTPYKTYPBI OCIKOB.
37 C3 Mertonpl MOJIEKYJIApHOH OMO(PU3NKU B OHONOTHH U 3 T L1 ] 1]1f1
MeauIHe (IpakTUKyM). BBogHOE 3aHsTHE.

38 JIII3  [Metoxs! MOJIEKyISIpHOH OMO(GHU3UKN B OHOJIOTHH U 3 T {11 f[1]f1
Meauiibe (mpakTukym). JlJabopaTopHas padota 1.

39 JIII3  |MeToapl MONEKYISPHOI OMOPHU3UKH B OUOJIOTHU H 3 T L1 ] 1]1f1
MenuimHe (mpakThkyM). JlaboparopHas padota 1.
IIpomomkeHue.

40 C3 Mertozp! MoneKyIIpHON 6HOPHU3NKY B OHOJIOTHH 1 3 T 1|11 ]1(1
MenuiuHe (IpakTHKyM). JlabopatopHas pabota 1. 3amuTa
pE3YIBTATOB.

41 JIII3  [Metoxs! MoKy ISIpHOH OMOGHU3UKY B OHOIOTHH U 3 T 1|11 ]1(1
Mmeauiae (mpakTukym). JJabopaTopHas padora 2.

42 JIII3  |Metoapl MONEKYISAPHOI OMOPHU3UKH B OUOJIOTHHU H 3 T L1 ] 1]1f1
MenuImHe (mpakThkyM). JlaboparopHas padota 2.
IIpogomkeHue.




Ne | Buasl Iepuon o0yuyenus (cemectp). [lopsinkoBsie HoMepa 1 |KoamuectBo | Buasl Texkymero | ®@opmbl npoBeneHust
Nl | y4eOHBIX | HANMEHOBAHNS Pa3/ieoB (MPH HATHYINH), TeEM, YIeOHBIX 4acoB KOHTPOJISI TEKYIIero KOHTPOJISI
/1 | 3aHAgTHIT* 3aHATHH KOHTAKTHOIi | ycieBaeMOCTH** | _ycmeBaeMocTH* **

padore! KI1|0Y|om|OK 1P
1 2 3 4 5 6 171819110

43 C3 Metoapl MOJIEKYJIApHOH OMO(PU3NKU B OHONOTHH U 3 T L1 ] 1]1f1
MeauIuHe (IpakTKyM). JlaboparopHast padora 2. 3ammra
PE3YJIbTATOB.

44 JIII3  |Metoapl MONEKYISAPHOI OMOPHU3UKH B OUOJIOTHU U 3 T L1 ] 1]1f1
Meauine (npakTukym). JlJaGoparopuas padora 3.

45 JITI3  |MeToapl MOJICKYIISIPHOIT OMOGH3UKH B OUOJIOTHH U 3 T L {11 |1f1
MenuimHe (mpakTukyM). JlaboparopHas padota 3.
[IpomomkeHue.

46 C3 Mertozbl MOJIEKyIIsIpHOIT 6MOodU3NKK B OHOJIOTUH U 3 T L)1) 1]1]1
MeauIuHe (IpakTukyM). JlaboparopHast padora 3. 3ammra
PE3YJIBTATOB.

47 JIII3  |Metoapl MONEKYIApHOI OMOGHU3UKH B OUOJIOTHHU U 3 T L1 ] 1]1f1
MeaunuHe (mpakTukyMm). JlJabopatopHast padoTa 4.

48 JITI3  |MeToap! MONEKYISPHOIT OMODH3UKH B OUOJIOTHH U 3 T {11 f[1]f1
MenuiuHe (mpakTHkyM). JlaboparopHas pabota 4.
[IpomomkeHue.

49 C3 MeTopl MOJIEKYIPHON OHO(U3UKH B OHOJIOTHH U 3 T L {11 |1f1
MenuImHe (MpakTHKyM). JlabopartopHast pabota 4. 3amuTa
pE3yJIbTaTOB.

50| JHI3  [Meroxsl MOJCKYISIpHOH OMOGHU3UKN B ONOJIOTHH U 3 T L)1) 1]1]1
MeaunuHe (mpakTukyMm). JlJabopatopHast padoTa 5.

51 JIII3  [Metoxs! MoKy ISIpHOH OMO(GHU3UKY B OHOIOTHH U 3 T 1|11 ]1(1
MenuimHe (mpakTukyM). JlaboparopHas pabota S.
TIpogomxeHue.

52 C3 MeTobl MOJIEKYJIApHOM OMO(GHU3UKU B OHONOTHH U 3 T {11 f[1]f1
MenuiuHe (MpakTHKyM). JlabopartopHast pabota 5. 3amuTa
pE3YIIBTAaTOB.

53 C3 OOuIMii 324€ET 110 IPAKTUKYMY. 3 T 1 1 1 1|1
54 K MonynbHbIH KOHTPOJIb IO pasaeny «MonekynspHas 3 P 1|11 ]1f1

orodusrKay (KOJUIOKBUYM)

55 €] TIpomexyrounas arrecranus (DK3aMeH) 9 I1A 1 1 1 1|1

Bcero B cemecTpe 81 27 127 (27127127
Beero no aucuuninze 153 53153144 (27143

(*, **, *** cMOTpHU yCIIOBHBIE 0003HAYCHUS)

YciaoBHLIE 0003HAYEHUSA

Bunbl yueOHBIX 3aHATHI*

Buap! yueOHbIX 3aHATHIH

Coxkpaménnoe HauMeHOBaHHE

JlekunoHHOE 3aHATHE Jlexuus JI3
Crienuanu3upoBaHHOE 3aHATHE Crieruanu3upoBaHHOE C3
JlabGopaTopHO-TIIPaKTUUECKOE 3aHATHE JlaGopaTopHO-TIpaKTHUECKOE JIII3
CeMHHapcKoe 3aHATHE CemuHap C3
Konnoxsuym Konnoksuym K

Bunel Tekymiero kontpons ycnesaemoctu (BTK)**

Buas! Tekymero KOHTpoJist
ycneBaemoctH (BTK)

Coxpaménnoe
HAaHMEHOBaHHE

Copepixanue

Texymmuit
JTUCHMILTMHUPY IO
KOHTPOJIb

Juctumnuaupyromuii | 11 | KoHTponb mocemaeMocT 3aHATHIH 00y YarouMCst




Buabl Tekyunero KOHTpoJIst Coxpaménnoe Conepixanne
ycneBaemoctu (BTK) HAaHUMEHOBaHHe
Texymuii TeMaTH4ecKuil TemaTuueckuit T | Ouenka ycBoeHUs 00y4JaronUMcs 3HAHIH, yMEHUIT U OIIbITa
KOHTpOJIb MPaKTUYECKOH AesTeIbHOCTH MO TeME 3aHATUS
Texymuit pyOexHbIi PyOexHbIit P | Ouenka ycBoeHust 00y4aromuMcst 3HaHUH, YMEHUH U OTbITa

KOHTPOJIb

HpaKTHHeCKOﬁ JCATCIIBHOCTHU I10 TEMC (pa3)1€ny, MOIIyJ'IIO) JHUCIUITITUHBI

®opMBI TPOBEICHUSI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH 00yJaromuxcs ***

Ne [ dopmbI npoBegeHNs TeKyIIEro KOHTPOJISI Texnnueckoe n Bo3mo:kHOCTH TPOBEAEHHS TEKYIEro
ycneBaemocTu odyuarommuxes (PIITKY) COKpaléHHoe KOHTPOJIsI yCIIeBAeMOCTH 10 BHJaM
HaHMeHOBaHHe KOHTPOJIS
pi | T P
1 | KonTpoas npucyrcTus IIpucyrctBue KIT | +
2 | Onpoc ycTHbIi Omnpoc ycTHbIH oy
3 | Onpoc nucsMeHHBIH Onpoc mucemennsiit | OIT +
4 | Onpoc KOMOMHHPOBAHHEIH Omnpoc OK +
KOMOMHHMPOBaHHBIN
5 | IlpoBepka 1abopaTopHOii paboThI JlaGoparopHas JIP +
pabora




5. [Ipome:xyTOUHAS ATTeCTALHSA 00YYAIOIINXCS MO0 AUCHUILINHE

OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

Cemectp dopMa NPOMEKYTOUHOI ®opMa npoBeeHHs MPOMEKYTOUYHON aTTeCTALMI
ATTeCTANMU * * ¥ %
1 2 3

5 3auer Omnpoc ycTHbIH

ceMecTp

6 DK3aMeH Kontpons npucyrersus, Onpoc ycTHbli, Onpoc nucbMeHHbIH, Onpoc

ceMecTp KOMOWHHpOBaHHEIH, [IpoBepka mabopaTopHO paboOTHI

YciaoBHBIE 0003HAUEHUA *¥¥*%
DopMbI MPOMEKYTOYHOM aATTECTALMH CoxpanménHoe HaMMeHOBaHHe

Dk3amMeH Dx3aMeH
3ager

3auer




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

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

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

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

5 cemecTp
Co0TBeTCTBHE OLIEHOK
Brn sanaTHi @DopMbl POBeIEHNUs TEKYLIEro Koa-Bo . Makec. ko- eHTHHIOBLIM GaIam
KOHTPOJIS1 ycIIeBaeMOCTH KOHTpoJIel | Bo 6a/10B
TK|BTK|Ot. | Xop. | YioBi.
JlaboparopHo- JITI3| IlpoBepka nabopaTopHoit padotsl | JIP 12 108 B T 9 6 3
MPAKTHYECKOE 3aHITHE
CeMHHapCKOe 3aHATHE C3 Onpoc NMUCbMEHHBIN oIl 5 45 B T 9 6 3
KotokBuym K Onpoc KOMOMHUPOBAHHBIHA OK 0 0 B P 701 | 467 234
CymMa 0ajIoB 10 JMCIUIIINHE 33 CEMECTP 153
6 cemecTp
CooTBeTCTBHE OLIEHOK
TR p—— ®DopMbl POBEACHUS TEKYIIEro Kou-Bo _ Makec. KoJ- eHTHHIOBLIM Ga/lIam
KOHTPOJISl yCIIeBAaeMOCTH KOHTpOJIei | Bo 6amioB
TK|BTK | Ota. | Xop. | Yaosi.
CneunaimsupoBanHoe C3 Onpoc THCEMEHHBIN OI1 0 0 B| T 9 6 3
3aHITHE
JaGopatopHo- JIII3| ITposepka maboparopHoii padotsl | JIP 10 90 B| T 9 6 3
MPAKTHYECKOE 3aHITHE
CeMHHApCKOE 3aHATHE C3 Onpoc NMCbMEHHBIN OIl 7 63 B| T 9 6 3
Komtoksuym K Onpoc KOMOMHUPOBAHHBIA OK 1 701 B P 701 | 467 234
CymMa 0aIoB 10 JUCIUIIINHE 33 CEMECTP 854

Kpurepuu BbicTaB/IeHUs] OLEHOK NPH NMPOXO0KIEHUH NMPOMEKYTOUHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PelTHMHIA yCIeBAeMOCTH 00y4Yalolierocss M pe3yJbTaTOB IMPOXO0KICHUS
TeKylero pyoe;kHoro KOHTPOJIA 10 AUCHHMILIMHE (MOAYJ/II0) MJIU € YacTH B cemMecTpe)

S cemecTp

xkana Kpurepun BbicTaB/IeHUS] OLEHKH
OLICHHBAHHUS
«324TEHO» PetitunroBsrit 6amt — He meHee 60 % (ae meHee 90 GayToB)

u

INomy4enue OIEHKH HEe HIKE «YIOBICTBOPUTEIHHO 3 MPOXOKACHHE KaX 00 TEKYIIET0 pyOeKHOT0 KOHTPOIIS B
ceMecTpe

«He 324TeHO0» P/eﬁTMHmBLn?r 6am1 — menee 60 % (meHee 90 6ayuToB)
%(I)/I;;Iqeﬂne OLICHKU HIKE «YJIOBJIETBOPUTEIILHOY 32 IIPOXOXKICHUE XOTs OBl OTHOTO TEKYIIEro pyOeKHOT0 KOHTPOJIS B
CEMECTPE MIIM HE TIPOXOKIICHHE PYOESKHOTO KOHTPOJIS

KpnTepml BBICTABJICHUSI OLCHOK IPHA MPOXO0KIACHUN HpOMe)l(yTO‘lHOﬁ arTrecralluu B (l)opMe
IK3aMcEHa (Ha OCHOBaAHMHU peﬁTHHI‘a ycnneBaeMoCTu oﬁyqalomerocsl H Ppe3yJabTaTroB
NMPOXO0KAEHHUS TEKYIIero pyoe:KkHOro KOHTPOJIS M0 JMCHUILIHHE (MOAYJII0) WIHN €€ YacTH)

6 cemecTp



IlIkayia oneHMBAHUSA

Kputepun BhICTABJIEHHS OIEHKH

«OTJIIUYHO» Peiitunroseiii 6amn ve menee 90 % (e menee 900 6amioB)
"
ITosyueHe OLICHKH HEe HUKE «YAOBJIECTBOPUTEIILHOY 33 IIPOXOKACHUE KAXKIOT0 TEKYIIEro pyoeKHOro
KOHTPOJISL B CEMECTPE

«XOPOLIO Peiitunrosstii 6amt He meHee 75 % (He MeHee 750 GasioB)

u
IMosyyeHue OLEHKHU HE HIKE «YIOBJICTBOPUTEIBHOY 3a MPOXOXKIECHHUE KAXIOT0 TEKYIETO PYyOeKHOrO
KOHTPOJISL B CEMECTPE

«YAOBJIETBOPUTEIBbHO»

Peiitunroserii 6amn He Mmenee 60 % (He menee 600 6amtoB)

u

[MoyyeHue OLEHKHU HE HIKE «YIOBICTBOPUTEIBHOY 3a MPOXOKICHHIE KaXI0T0 TEKYIIEro pyOeKHOrO
KOHTPOJIS B CeMecTpe

«HEYAOBJECTBOPUTEJIbHO»

Peiitunrossrit 6amt menee 60 % (menee 600 6anIoB)

u/unu

TIMostyueHHE OLIEHKH HIKE «yIOBJICTBOPUTEIHLHOY 32 MPOXOXKICHHUE XOTS Obl OTHOTO TEKYIIEro PyOeKHOrO
KOHTPOJISL B CEMECTPE HIIM HE MPOXOXKICHHE PYOEKHOr0 KOHTPOJIS




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

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

[Mpeamer u Metonasl Omoduszmku. OOImEE 3aKOHOMEPHOCTH (POTOOMOIIOTHYECKUX IPOIECCOB.
aﬂeKTpOHHBIe nepEXOabI B 6I/IOMOJ'IeKy.]'IaX IIpU MOrJIOMCHUH CBETAa N TIOMUHECIICHIINH.

KonnuecTBeHHbIE 3aKOHOMEPHOCTH IOTJIONIEHUS cBeTa OroMosiekyaaMu. OcoOEHHOCTH MOTIOEHUS
cBeTa B OMOJIOTMUECKHX OOBEKTaX: BIUSHUE HEPABHOMEPHOI'O pAClpeiesieHHs MOTIOLIAIONINX CBET
MOJIEKYJI U CBETOPACCESTHUSI.

OcoOEeHHOCTH TIOTJIONICHUS CBETA B OMOJIOTHYECKUX 00BEKTaX: 3aBUCUMOCTh OT OPUEHTAIIMHA MOJIEKYII.

KonunuectBenHble 3aKOHOMEPHOCTH (OTOIIOMUHECHEHIMH B OHONOru4Yeckux crucreMax. CHeKTpsl
JIOMUHECIICHIINH U CLIEKTPHI BO30YXKACHUS JTIOMUHECIICHIIMY OMOMOJIEKYI.

Kunernueckuii nepeHoc 3HEPIUn 3JIEKTPOHHOTO BO30YKAECHUS B OMOJIOTMUECKUX 00BEKTAX.
Murpanus 3Hepruu 3J1eKTPOHHOTO BO30YK/I€HHs B OMOJIOIMYECKHX CUCTEMAX.

X eMUITIOMUHECIIEHIUS OMOJIOTHYECKUX CUCTEM.

Kuneruka oToXMMHU4eCKUX MpeBpaIieHuil 0HOMOJIEKYI.

Criextps! neiictBus ¢potosnza 6MOMOIEeKyI U GOTOOHOIOTHUECKUX POIIECCOB.

MexaHu3M JIeficTBUA yIbTpaduOIETOBOTO N3TYUCHUS Ha OCIIKH.

MexaHu3M eicTBUS yIbTPAQHOIETOBOTO U3TYUEHHs Ha HyKIEUHOBBIE KHCIOTHI.
MexaHu3m eHCTBUS YIbTPa(rOIeTOBOr0 U3IyYEHUS Ha JIUIH/IBL.

buoduznueckne mexaHu3zMbl (HOTOOHMONIOTMYECKUX MPOLIECCOB B KOXe. MeXaHu3M HUHIYKIUU
9PUTEMBI KOKH YIbTPA(PHUOIETOBBIM U3ITyUYECHHUEM.

Mexanusm GoToKaHLeporeHe3a B KOXKe Mo AeHCTBHEM yibTpaduoIeTOBOro u3nydeHus. Mexanusm
dboTrocuHTE32 BUTAMHUHA D3 B KOXKE.

Mexanusm ¢oto3zarapa, ¢oTompeBpaiieHus OwiMpyOrHa B KOXe MpU (POTOTEpanmuu >KEITyXu
HOBOPOXICHHBIX.

Mexanusm GoTopenenium.
doTopuznyeckre CTa UK 3peHHsl y TO3BOHOYHBIX, MEXaHU3M (POTOCHHTE3a B ralo0aKTepHsX.
CencubunmsupoBanHblie (OTOOMOIOTHUECKUE TPOLIECCHI.

Kuneruka QoronpeBpamenuii mncopaneHoB. Peaknuu QoTonmprcOoeTUHEHUsI IICOPAJICHOB K
NUPUMUIMHOBBIM OCHOBAaHUSAM. MeXaHU3M CEHCHOWIM3UPYIOUIETO NEHCTBHS ICOPAJIEHOB IpHU
¢doroTepanuu ncopuasa.



6 cemecTp

IlepeyeHb BOPOCOB VISl MOATOTOBKHU K MPOMEKYTOYHOM aTTecTallMU B (JOpMe IK3aMeHa

1. Ilpeamer u Metombl Omodm3uku. OOmME 3aKOHOMEPHOCTH (HOTOOMOJOTHYSCKUX ITPOIECCOB.
DJIEKTPOHHBIC TIEPEXO/IbI B OMOMOJIEKYJIaX TPHY TIOTJIOMCHHH CBETA U JIIOMUHECIICHITUH.

2. KonndecTBeHHEBIC 3aKOHOMCPHOCTHU  IIOIJIOIICHUA  CBETa 6I/IOMOJ'ICK}’J'IaMI/I. OcobeHHOCTH
IIorjiomeHuss CBE€Ta B OMOJIOTMYEeCKUX O0O0BEKTaX: BIUSIHHUE HCPABHOMEPHOT'O pacupEaciCcHusd
Imorjiaomaromux CBET MOJIEKYJI U CBETOPACCCAHUA.

3. OcoOeHHOCTH TOTJIONIEHUSI CBETa B OHMOJOTHMYECKHUX OOBEKTaX: 3aBUCUMOCTb OT OPHEH-TAINH
MOJIEKY!I.

4. KonnuecTBeHHBIE 3aKOHOMEPHOCTH (POTOTIOMHHECIIEHIIUA B OMOJIOTHYECKUX cucTeMax. CreKTpbl
JIOMHHECIICHITUU ¥ CTIEKTPBI BO3OYKICHUS JTIOMUHECIICHIIMH OMOMOJICKYI.

5. KuHeTu4eckuii mepeHoc SHEPTHH AJICKTPOHHOTO BO30YKICHUS B OMOJIOTHYECKUX 00BEK-Tax.
6. Murpamus Hepruu JIEKTPOHHOTO BO30YKICHHS B OMOJIOTUYECKUX CUCTEMAX.

7. XeMWIIOMUHECIIEHITNSI OMOJIOTHUYECKUX CUCTEM.

8. Kunernka poTOXMMHYECKUX PEBPALICHHI OMOMOJIEKY.

9. CrexTpsl neicTBus hoTonm3a OMOMOJIEKYI U (OTOOHOIOTHUECKHUX TPOIIECCOB.

10. MexaHu3M AeicTBHS YIBTPaPUOIECTOBOIO U3TyUSHUS Ha OCIIKH.

11. Mexanu3Mm AeicTBUS yIbTPadUOIECTOBOTO U3TYyUEHUS HA HYKJICMHOBBIE KUCIOTHI.

12. MexaHu3M AeicTBUs yIbTPadUuOIECTOBOIO U3TyUCHUS Ha JTUTTUIBL.

13. BI/IO(pI/BI/ILIeCKI/IC MCXaHHN3MBbI (bOTO6I/IOJ'IOl"I/I‘lCCKI/IX IMpoOIECCOB B KOIXKEC. MexaHu3m HH-OYKIUHN
OPUTCMBI KOXKHU y.TIBTpa(pI/IOJ'IeTOBBIM N3JIYUYCHUCM.

14. Mexanu3Mm (QoToKaHLEporeHe3a B KOXE IMOJ ACHCTBHEM YJIbTPa(HOIETOBOIO HU3IyUEHUS.
Mexanusm gorocuHTe3a ButamuHa D3 B koxe.

15. Mexanusm ¢oto3arapa, ¢oromnpeBpalieHuss OuanpyOnHa B KoXe MpH (HOTOTEpANUU SKEATYXH
HOBOPOXKJICHHBIX.

16. MexanusMm (poropeneniium.
17. ®orodusndeckue CTaauu 3peHus y TO3BOHOYHBIX, MEXaHNU3M (POTOCHHTE3a B TAIOOAKTEPHSIX.
18. CencubunusupoBaHHbIe (OTOOMOIOTHIECKHE TTPOLIECCHI.

19. Kunermka dQoTonpeBpanieHuii mncopaieHoB. Peaknum ¢GOTONMPUCOSAMHEHHUS TICOPATICHOB K
NUPUMUIMHOBBIM OCHOBaHUSM. MeXaHU3M CEHCHOWIM3UPYIOUIETO NEHCTBHS MCOPAJIEHOB MpHU
dboToTepanuu ncopuasa.



20. Bryiax OTeuYeCTBEHHBIX YYEHBIX B pa3BUTHE MOJIEKYJsApHOH Ouodusuku. ChIBOPOTOUYHBIM
anbOoymuH yenoseka (CAY): copepkaHue B KpOBU, OCHOBHbIE (YHKLUMU. DTambl TPAHC-IIOPTHOU
¢yukuuu 6enka. OcHOBHbIE (Qu3uKo-xumuueckue coiictBa CAY: pacTBOpU-MOCTb, MOJIEKYJIIpHAs
Mmacca, 3apsjl, M303JIeKTpUueckas Touka, kodpduuueHT auddy-3uu, BsI3KocTh, popma. CTpykTypa
CAU.

21. CpenneuucneHnass MoJiekysipHas wacca. CpenHeBecoBass MosiekyJsapHas wacca. Cpen-
HCBUCKO3UMCTPHUUICCKAA MOJICKYJISIpHad Macca. HpI/I‘-II/IHa HEBO3MOXHOCTHU HCIIOJIB30Ba-HUA METOJ0B
KPUOCKOIUHU U 30YITUOCKOTNH JIJIsI U3MEPEHHS MOJIEKYJISIPHBIX MACcC MaK-pPOMOJIEKYJ.

22. Metonpl omnpeAeciaeHUs MOJEKYJSIPHBIX MacCc OHMOMAaKpOMOJIEKYJI: OCMOMETpHUsS, TelbXpo-
matorpadusi, 1eKTpodope3 B MOITHAKPHUIAMHUIHOM Telie, paccessHue CBETa, BUCKO3UMETPHSL.

23. KondopmanuoHHass TMOTEHIUMAIbHAs OSHEPrUs OCJNKOBBIX MaKpOMOJEKyl. BuyTtpu- wu
MEXMOJICKYJISIPHBIE CHJIBI M B3aUMOJCHCTBHS OMOMaKpOMOJIEKYJI: KyJIOHOBCKOE B3aUMO-ACHCTBUE,
MOH/IUIIOJIBHBIE B3aMMOICHCTBUS, BaHIEPBAAIbCOBBI CHJIBI, BOAOPOIHBIE CH-JIBI, CTEPUYECKHE CHIIBI
(cuibl mepopManuu ¥ HANPSDKEHUS] BAJIGHTHBIX CBSI3€H M yTJIOB, CHIIBI 3aTOPMO’KEHHOCTH BPALCHHS
NENTUAHBIX TPYII BOKPYT MPOCTHIX cBsi3eit . ['uapododHoe B3anmoneiicTpue.

24. YHukanpHbIe (aHOMAJIbHBIE) (U3NYECKUE CBOMCTBA BOJBI M X POJIb B OMOJOTHYECKHUX MPOIIECCaXx.
Mogenu cTpyKTypbl MoJieKydbl Bojbl. CTpykTypa npaa. CTpykTypa >KUAKOW BoAbl. Mojaenu
CTPYKTYpPBl >KHAKON BOJBI: MUKPOKPHCTAJUIMUECKasi, KBa3UKpHUCTANIMUe-CKasi (KOHTHUHYyalbHas) M
accoIMaTUBHAS TUTIOTE3bI.

25. Crpyktypa BOoAbl B pactBopax. Monnsle pacTtBopbl. KuHeTrnueckuili M TepMOAMHAMHUE-CKHUM
MOJXOJbI JJISi OMUCAHMs COJIbBATallUM MOHOB B pacTBopax. OOmas Moleib CTPYK-Typbl BOJABI B
MOHHBIX pacTBOpax. CTpyKTypa pacTBOpa HEMOJISIPHBIX MOJIEKYJI: TUAPO-(HhOOHOE B3aUMOICHCTBHE.

26. IlepBuyHasi cTpykTypa. MOHHM3allMOHHOE paBHOBECHE B OelKax, MOJISIPHOCTh OEITKOBBIX
AMUHOKHCIIOTHBIX OCTATKOB.

27. BropuuHas CTpyKTypa. PacnpocTpaHEHHOCTh BTOPHMYHBIX CTPYKTYp B OellkaX, BIUSHUE
NEKTPOCTATUYECKUX CHII U THIIPO(OOHBIX B3aUMOJEHCTBUI Ha CTAOMIIBHOCTh BTOPUY-HON CTPYKTYPBI
HOJIMIIENTHIOB U OEIIKOB.

28. Tperuunas crpykrypa. TepmoaumHamuueckass MoOJelb CTPYKTYpHOM OpraHusanuu Oel-KOB.
MaxkpomosekyigpHasi opraHuzauus rnoOysapHbix OenkoB. "Kanenbnas" wmoxens bpecnepa u
Tanmyna. "Coepuueckasa" moaens Ouiepa. AHaIN3 TPETUYHON CTPYKTYphI Oenka o duiepy.

29. II10THOCTh YNAKOBKM aMMHOKHCJIOTHBIX OCTaTKOB B MoJieKynax Oenka. OObeM U IJIOT-HOCTh
6enkoB. [IMHAMUYHOCTh TPETUYHOU CTPYKTYpHl. AHANIM3 U MpeAcKa3aHUe BTOPUYHON U TPETHUUHOM
CTPYKTYpBI OeJKa Mo MepBUYHOM.

30. ®usnyeckue MPUHIUIBI CAMOOPraHU3aIUU OENIKOBBIX MoJeKyll. "TepMoauHamMuueckas THIIOTe3a
caMoopraHmu3anuu" M SKCIIepUMEHTalIbHOEe mNoATBepkAeHuEe ee. CTaguu camo-cOOpKH OEIKOBBIX
mosiekyll 1o Iltunbiny O.b. CBA3p MeXay CTPYKTYpHbIM U (YHKLIHMO-HAJIbHBIM MOJ00HEM.
Bripoxaennocts  koHdurypanuoHHoit uHdopmanun. Dduszuueckas Teopus CTPYKTYpHOU
OpTraHHU3aIHH OEJIKOB.

31. OcHoBHbIE TMONOXKEHUS (QU3NYECKOW Teopuu. MeToa TEeopeTUYeCKOro KOH(POPMAIMOHHOTO
aHanu3a. KoiauuecTBeHHBIM METOI TEOPETHUECKOT0 KOH(POPMAIITMOHHOTO aHaIN3a MENTH/I0B.

32. YerBepTHuHass CTPYKTypa. AHanu3 4Yuciaa CyObEeIWHHUII M HMX B3aHUMHOTO PAaCIOJIOKEHUS.
CTaOunpHOCTh YETBEPTUUYHOM CTPYKTYphl OenkoB. MeTonbl MpeAcKa3aHusi CTPYKTYpbl OEIKOB,
MOCTPOEHUE MOJIEKYJIAPHBIX MOeNel ¢ momoIiso IBM.

33. CrpykTrypa HYKJIEHMHOBBIX KHCIOT. KoHdopmarmonHbeii aHanu3. YTabl BpalleHUs OCTOBa
HYKJIEMHOBOM KHUCIJIOTBHI U CTEpUYECKHE OTpaHUYeHUs. B3anMoaeiicTBUS epBOro U BTOPOrO MOPSIKA.



Cunpl, CcTaOUIM3UPYIOIMIUE yHOpsSAodYeHHbIe KOH(opmaruu. Tumbl cnmapuBaHus OCHOBAaHWN B
KpHCTAJUIaX U B PaCTBOPE.

34. CtoxuHr ocHOoBaHUN. OCHOBHBIE CHJIbI, 00ECIICUMUBAIONINE CTIKMHT-B3aUMOICUCTBUS. TpeTuyHas
CTPYKTypa HyKJICHHOBBIX KHCJIOT.

35. CtpykTypa XpoMaTuHa.

36. Uuadpakpacuas crnekrpockonus (MKC) momumentumoB u OenkoB. dusnyeckue ocHoBsl MKC.
OcHoBHbIE THIIBI KOJIE0AHUSI AaTOMOB B MOJIEKYJIaX. XapaKTEpUCTUUECKHE YaCTOThI KOJIeOaHHsI aTOMOB
NEeNTUAHON rpyninbl 0enkoB. AHanu3 crekTpoB nornomenus 6enkoB B MK nuanazone. UK-guxpounsm.

37. Meron paeiitepooOMeHa. AHamu3 BTOPUYHON CTPYKTyphl Oenka meronom MK cnekTpo-ckomuu.
DKCHEpUMEHTaIBHOE HUCCIICI0BAHNE ONTHYECKONW aKTHMBHOCTH monumnentuaoB u 6enxos: JJOB u KJI.
DU3NYECKUE OCHOBBI ONITUYECKOW aKTUBHOCTH MAaKPOMOJIEKYJI.

38. Merox IOB. Ouenka crenenu crnupanbHocTH OenkoB Meronom JIOB: meron [pyzne, me-ton
Moddura.

39. Merox KJI. Ouenka crenenu cnupalbHOCTH OenkoB meTtogoMm KJI "uzomuxpowunsiii me-ton"
PeHTreHOCTpYyKTYpHBI aHanu3 OelKkoB. PEHTTeHOCTPYKTYpPHBIM aHamu3 TIIOOYIsAp-HBIX OEIKOB.
MuniepoBHI IIIOCKOCTH OTPAKEHUS PEHTTEHOBCKUX Tyuell. 3akoH bperra-Bymnbda.

40. ITonsTe 0OpaTHOM KpUCTAJUIMYECKOW PELIeTKH, BEKTOpHas ¢opma ypaBHeHus bperra-Bynbda.
CtpyktypHbiii ¢akrop. IIpoGrema ¢a3 um meron wuzomopdHoro 3amemieHus. OmnpeneneHue
CTPYKTYPHBIX (aKTOpPOB, BBIYHUCICHHE HJIEKTPOHHOM MIOoTHOCTH. Co3qaHue MPOCTPAHCTBEHHOM
MoJieNu OeJKOB.

41. Ananu3 TpPETUYHOM CTPYKTYphl MHOINIOOMHA, TeMOIVIOOMHA, JU301UMa, PUOOHYKIIEas3Hl,
KapOOKCHIIENTH Ia3bl.

42. AHanu3 CTPYKTYpbl U (YHKIMHU MOJMIIENTHIOB U OEIKOB C MOMOIIBIO MeToJa (hiIyopec-IeHTHBIX
30H10B. I[Ipuniun merona. OcHOBHBIE TUIBI (DIIYyOpECHEHTHBIX 30HA0B. Ilapa-mMeTpsl nmornomeHus u
(iyopeclieHIInN 30HOB: TMOJO0XKEHUS MAaKCUMyMOB TOIVIOIIEHUS U (DIyOpecUeHIMH, MOJyIIHpHHA
MakKCHUMyMa, HMHTEHCHBHOCTh MakKcHUMyMa (IIyOpeCLEHLMH, KBAHTOBBIM BBIXOJ, BpEMs >KHU3HH
BO30Y>KJIEHHOT'O COCTOSIHUSI, CTETEHb MOJISIPU3aLH, aHU30TPOIHs (PIIyopeceHInH.

43. Tlpumenenue merona MPIID duyopecueHuu Ui OLIEHKA PACCTOSHUN MEXIy MapamH 30HJIOB,
CBSI3aHHBIX ¢ OM000BEKTOM. VcciieoBaHne CTPYKTYphl OCIKOB M HYKJIECHHOBBIX KHUCIJIOT. M3yueHue
OCJIOK-JIMIHUIHBIX IPOCTPAHCTBECHHBIX B3aMMOOTHOIICHUH B MeMOpa-Hax ¢ nomoinpio HWPIID
dryopecueHIHH.

44. Metoapl onpeieJICHUs BpalaTeIbHON 1 JaTepadbHON Tu(dy3Uun MOICKYII.

45. Pe3oHaHCHBIE METOIbI MCCIEAOBAHUS CTPYKTYpbl U (YHKIMH TMOJIUIENTHIOB B OenkoB: SIMP,
OIIP. SlnepHblii MarHuTHBIN pe3oHanc (IMP) BbICOKOTO pa3peieHus MOJTUIEITHI0B OSIKOB.

46. Ilapametrpol crnexktpoB AMP: MHTEHCHBHOCTb, MOJYIIMPUHA, XUMHUYECKUUA cABUT. OTHE-CEHUE
curHajoB B crnektpe SAIMP Genka k ompeneieHHBIM aMHHOKHCIOTHBIM OCTaTKaM TMOJIMIETTHIHOMN
nenu. CBs3b mapameTpoB cnekrpa AMP ¢ pusznuecknmu xapakTepucTUKaMu MOJICKYJI.

47. SIMP-cnextpockonust 6uonornueckux cuctem. 1H, 13C, 31P - AMP-cnektpsl 6enkoB. CrieKTpsI
SIMP HYKIEHHOBBIX KHCJIOT.

48. Meton »JIEKTpOHHOTO TMapamarHuTHOro peszoHaHca (JOIIP). ®dusnueckne OCHOBBHI METOjA.
[Tapamerpsl cnektpoB OJIIP: wuHTEHCUBHOCTH, moNymHpUHA. CBEPXTOHKOE B3aUMOJEHCTBHE.
KonTtakTHOE B3ammojelicTBHe. AHH30TPONHOE CBepXTOHKoe paciersieHue. JIIP-cnekTpockonus
METaJUICOAEPKAITUX OCITKOB.



49. Metosl CIMHOBBIX METOK M 30H0B. Bpemsi koppensuuu BpamarenbHo nud@ys3uu, ma-pamerp
YHOPSA0YEHHOCTH, ITapamMeTp THAPO(HOOHOCTH.

50. BzaummopeiicTBue OHMOMaKpOMOJIEKYJl C JIMTAHJaMU B YCIOBUSX paBHOBecHs. PaBHOBec-HOe
CBA3BIBAHUC JIMTAHAOB C MAaKPOMOJICKYJIaMHU. Tunel cBs3BIBAHMA. BSaHMOI[CfICTBHG MCXKIAY LCHTpaMHu
CBA3bIBAHUS.

51. KoomepatuBHOe CBsI3bIBAHME KHUCIOpojaa reMorioouHom. KpuBas okcureHauuu. AHaIU3
paBHOBecHs CBsi3bIBaHUSA Kuciopoaa. Koncranta Xwuia ¥ 3HEpPrusi B3auMMOJCHCTBHUS TE€M-TEM.
Oddexr bopa. BzaumoeiicTBre IBYOKUCH YIiiepoja ¢ TeMOrIOOMHOM. CBSI3b MEXKIY CTPYKTYPOU U
MEXaHU3MOM (DYHKITMOHHPOBAHHSI T€MOTIIO0MHA.

52. KondopmannoHHoe paBHOBeCHME B MOJUNENTHIAX M OelKax: Iepexoa CIHUPaIbKIyOoK.
Kondopmannonnass cTraOMIBHOCT, W KOH(OpPMAIMOHHBIE H3MEHEHUs. TepMoauHaMHue-CKoe
omMcaHue nepexona. AHalW3 KOH()OPMAIMOHHOTO PAaBHOBECHS TPOCTHIX JUHEHHBIX Lemen c
NMOMOIIBIO CTATUCTUICCKUX CYMM. MeTOIIBI U MpaBujia HAXOXIACHUSA CTaTUCTUYECKOM CYMMBI. MOHCHB
nepexoja crnupaib—KiIyOok Tuma "3acrexka—MonHug'. OnucaHue Mepexoaa CHHpaTb—KIyOoK H
CpaBHCHHC C SKCIICPUMCHTAJIbHBIMHA JaHHBIMU.

53. KoudopmanmoHHoe paBHOBECHE B MOJHIICNITHAAX W OENKax: pPaBHOBECHOE CBOpAaYMBa-HHE—
pa3BopaunBanue. VccrienoBanus mporecca cBopaunBanus 0eskoB. [Iporecc nenarypamuu 6enKoB.

54. KneTouHble MEXaHU3MBbI KOHTPOJIA 3a YKJIAJKON MMOJMIIENTHIHON IIENU BO BHOBb CHUHTE-3UPYEMBIX
Oenkax. VYyacTue O€IKOB TEIJIOBOrO IIOKa (IIAIEpOHOB) B perapaluu CTPYK-TYpPHI
JCHATYpPUPOBAHHBIX OelIKOB. MexaHM3MBbl yAaJeHHs TMOBPEXKIECHHBIX OEIKOB; MPO-TEOCOMBI, HX
CTPOCHHUE U IIyTH aKTUBALUH.

55. CrpykTypHBIE Nepexolbl B HYKJICHMHOBBIX Kuciaorax. CTpykTypa U CTaOMIBHOCTH OIHO-
LIEIIOYECYHBIX HYKJIEMHOBBIX KUCIOT. PaBHOBEcHE MEXIy OAHO- U JIBYXLEINOYEUHBIMU CTPYKTYpAMHU.
Temneparypa miaBieHuss W cTaOuiabHOCTh. BiusHue pH Ha CTPYKTypy NOJMHYKJICOTHIOB.
I'mpponuHamuyeckue WUCCIEAOBAaHUs IUIABJICHUS JBOMHOW CIHMpanu. BiusHue HOHHOM CWIbI Ha
TEPMOCTAOMIIBHOCTD JBOWHOM CHUpajdd W Ha IUIaBiIeHHe No-IuHykiIeotuaoB. Ilnasnenue JIHK.
Penarypanust KOMIZIEMEHTAPHBIX LEIEH.

56. CBs3bIBaHUE HYKJIICMHOBBIX KUCJIOT C JIMTAHJAaMHU. OcHOBHBIC MEXaHU3MEI CBS3LIBAHUS.

57. TepmoaumHamuueckas MOJEIb CaMOOpraHW3anuu OenkoBOil  Molekynbl. Henunelinas
HEpAaBHOBECHAs TepMoanHaMuka. Teopust lIpuroxkuHa: TE€Opus AUCCUIIATUBHBIX CHCTEM, TEOPHUS
oudypxauuii.

58. denomeHonoruueckast OupypkanroHHas MOJENb CaMOCOOpKH Oenka.

59. ®wusuueckas Teopus CTPYKTYpHOW opraHuszanuu Oenka. bnuwxkHue, cpeanue, gaibHUE
BHYTPHUMOJIEKYJISIPHbIE HEBaJIGHTHbIE B3auMojielcTBUs. KolnuecTBeHHasi OlLIEHKa HYHEP-TUU BCEX
BUJIOB B3auMoOJeHcTBUIl Oenka. DparMeHTapHbIH METOJ TEOPETHUYECKOro KOH-(OPMAIMOHHOTO
aHanu3a nentuaoB u OenkoB. Pacuer TpexmepHOW CTPYKTYpbl OBIYBEro MNaHKPEATHYECKOTO
TPUIICUHOBOTO HHTUOUTOPA.

Oopasen OusteTa 1J1 NPOBEAEHNUS IK3aMeHa

OI'AOY BO PHUMY um. H.U. ITuporoBa Munszapasa Poccuu (ITuporoBckuii Y HUBepcUTET)

Kadenpa o0meit 1 mequnmackoil onodpusuku MbdD



Bbuier Ne

IUTSL TIPOBENICHHSI SK3aMeHa 1o nuciuruinae «O01mas Onopu3uKay mo mporpaMMe CrenuaauTeTa
no cneranbHocTH 30.05.02 Meaunackas Onodusmnka
HarpaBJIeHHOCTH (Tpodmib) MeaunuHckas Onodusnka

BI/IO(l)I/IBI/I‘-ICCKI/Ie MCXaHU3MBbI I[ef/'ICTBI/ISI BBICOKOMHTCHCUBHOI'O W HHU3KOHMHTCHCHBHOI'O
JIa3€PHOIr0 U3JTyYCHHA Ha OMOJOTrHYECKHE CUCTEMEL.

Tperuunas crpykrypa. TepmonuHamMuueckass MOJENIb CTPYKTYpHOM OpraHu3aliu OENKOB.
MaxkpomornekyisipHas opraHuzanus rio0ynspHbeix Oenkos. "KanenbHas" mozaens bpecnepa u
Tammyna. "Cdepudeckas" moaens Ourepa. AHAIN3 TPETUIHOM CTPYKTYpHI Oenka o durepy.

3aBenyromnuit kadenpoit
batumes Oner BsuecnaBosuu
JoxTop dpusuko-
MaTeMaTH4eCcKuX HayK, JlomeHT

Kadenpa obmieii u Mmeguimackoi 6noduzuku Mbd




8. MeTroauyeckue ykazaHusi 00y4aommuMcs M0 0CBOEHHIO U CUUIIJIMHbBI

MeTtoauyeckue yKkazaHusi AJsl MOJATOTOBKH K 3aHIATHAM JIEKIIMOHHOT0 THIIA

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

MeTtoauyeckue ykazaHusi AJsl OJATOTOBKH K 3aHATHAM CEMUHAPCKOI0 THIA

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

MeTtoauyeckue ykazaHusi AJs NOATOTOBKH K 3aHATHAM JIA00PATOPHO-NPAKTHYECKOT0 THIA

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

MeToan4yeckue yKazaHHus JJI CAMOCTOATEIbHOM padoTsl ctyaeHToB (CPC)

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



9. Y4eOHO-METOAMYECKOE,

HH(POPMALIMOHHOE M MAaTepHAJIbHO-TeXHHYeCKoe obecneyeHne

TUCIHUIINHBI

9.1. IlepeyeHs JiMTEPATYPhI IO TUCHHUIINHE:

Ne HaumeHnoBaHue, aBTOp, o U MeCTO H3AaHUS Pexomennyercsi npu | KoauyecTBo |DJIeKTPOHHBII
n H3YYeHHH pa3fieJioB |3K3eMILIAPOB B | ajpec pecypca
/1 JTHCIHUTLIHHBI 0M0JIMOTEKE
1 2 3 4 5
1 |®usuka u 6uodusnka: yueOHUK JUIs CTYAEHTOB MEIMIIMHCKHX By30B, |KBaHTOBas 7

AmnTOHOB B. @., 2024 - 2025 orodu3rka
MonexynspHast
onodusKKa
2 | DU3MKO-XUMHYIECKHE OCHOBBI ()OTOOMOIOTHYECKHX MTPOLIECCOB! KBanToBas 489
y4eOHHK JUIS CTYyAEHTOB By30B, Biamumupos 0. A., [Totanenko A. onodusnka
., 2024 - 2025

3 |buodumsnka KIETOUHBIX MPOIECCOB ; MeXaHU3MbI IEPBUYHBIX MonekynspHas 18
(oTobnonormyeckux nponeccos. brnodusnka: [ydeOHUK It BEICIINX — |OHOQH3NKa
yueOHbIX 3aBefeHunii], Pyoun A. B., 2024 - 2025

4 |MonexynsapHas GOTOOHOIOTHS: IPOLECCH HHAKTUBAIIH U MonekynsipHas 6
BoccTanoBjeHus, Cmut K., XoHeyont @., 2024 - 2025 ouobusnka

9.2. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTu «UHTEepHET», B TOM
yucje npodeccHoHAIbHBIX 023 TaHHBIX, HE00X0IUMBIX 1JIsi OCBOECHUS JUCIIUIJIMHBI

AR

9.3.
o0pa3oBaTeIbHOIO MpoIecca Mo JUCHHUIIMHE, BKJII0Yasi lepedeHb IPOrpaMMHOI0 odecnedeHus
U HH(OPMAIMOHHBIX CIIPABOYHBIX cHCTeM (IIPHU HAJIMYHM)

1.
12.
13.
14.
15.
16.
17.
18.
19.

b

Lo wn

Hayunas snextponnast ubnuoteka https://www.elibrary.ru/

http://www.medbiophys.ru

www.studmedlib.ru — caift snekTpoHHON OMOMHOTEKH cTyaeHTa «KOHCYIBbTaHT CTyIeHTa»
https://pubmed.ncbi.nlm.nih.gov/

www.studmedlib.ru

http://www.biblioclub.ru  (3mexTponnass OuOIHOTEUHAsS
oubnmoteka onnaitay PHUMY um. [Tuporosa).

CHUCTCMa ((yHI/IBepCI/ITCTCKaSI

Hepeqeﬂb I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, HCIMOJB3YEMbBIX IIPpU OCYIIECTBJIICHHUU

1. MS Windows B penakmusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nmutieH3us 6eccpouHo
2.

MS Office B pegakiusx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUTEH3HsT 0€CCPOUHO

MS Visio B pemaknusx: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nureH3us
OeccpoyHO

Astra Linux Special Edition, BapuanT mmnensupoBanus «Opem», PYCB.10015-10 — nunen3ust
OeccpoyHO

Adobe Acrobat Reader — cBo6o1HO pacnipocTpansemoe 110

l"apanT (cripaBouHas mpaBoBas cuctema) — auueH3us 10 31.07.2027

FastStone Image Viewer — cBo60aHO pacmpocrpansemoe [10

SAnnexc bpaysep s opranusanuii — cBoO0HO pactpoctpansemoe [10

[Mnardpopma «1C:IIpennpusarue 8», kondurypammun «1C:JoKkyMeHTOOO0OPOT roCcyAapCTBEHHOTO
yupexaenus», «1C:Yuausepcutet [TPOD», «1C:Meauunna» — nuueH3ust 0ecCpoyHO

. Enunas umdpoas obpazosarenvHas cpena PHUMY wum. H.U. IluporoBa — coOcTBeHHas

paspadorka PHUMY

MTC JIunk mmatdopma ass mpoBeneHust BeOMHapoB — juneH3us 10 04.07.2027 r.
AnTusupyc Kaspersky endpoint Security — munensust 1o 19.09.2027 r.
Apxusarop 7-Zip — cBoboaHO pacnpoctpansemoe [10

[Mnardopma «Kinescopey - ymnensus g0 11.03.2027 r.

Cucrema ymnpasnenus ooyuenuem (LMS) — nunen3us 6eccpounas

Ubuntu — cBo6oH0 pacnpoctpansgemoe [10 (OC ¢ OTKPBITHIM HCXOIHBIM KOJIOM)
Debian — cBo6oano pacnpoctpansemoe [10 (OC ¢ OTKPBITHIM HCXOIHBIM KOJIOM)
MS Office (Excel)

MS Office (Power Point



20.
21.

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

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



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

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

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

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

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

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

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

1 |Aynutopus 1uis IPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA, 3aHATHH CraunoHapHbIi KOMIbIOTEp , KommbioTep

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

nepcoHaNbHbIH , KoMrbloTepHslii croi ,
KommnbroTepHast TeXHHKA ¢ BO3MOXXHOCTBIO
noakIroueHus K cetd “Uurteprer” , CTombI

2 |Aynutopus Jyid IPOBEICHUS 3aHATHIH CEMUHAPCKOI0 TUIMA (MIPAKTUYECKUX Crousr , Ciektpodoromerp , Kommbrotep
3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT, MepcoHaNbHBIN , KoOMIBbIOTEpHBIN CTOT ,
JIEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB TPYIIIOBBIX ¥ MHMBUTyaTbHBIX [MoaxroyeHUs K KOMITBIOTEPY U IIPUHTEPY
KOHCYJBTAIUH, TEKYIIETO0 KOHTPOJIS U IPOMEXXYTOTHON aTTeCTallnH,
000pyI0BaHHAs MYJIbTUMEANHHBIMYI Y HHEIMU CPEICTBAMU O0YUYCHHS

3 [[TomemieHune st CAaMOCTOSITENIBHOM pabOTH 00YJaIOIIUXCSI, OCHAIICHHOE VYueGHast MeOeInb (CTOJIbL, CTYIbs),
KOMITBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO IIOAKITIOUEHHS K ceTu VIHTepHeT 1 KOMITBIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO
obecrieyeHreM JIOCTyIa B 3IEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeIbHY IO MOAKITFOYEeHUsS K ceTH «HTepHeT» 1
Cpely OpraHH3aIun obecredeHneM JOCTyIa B IEKTPOHHYTO

nHGOPMAIMOHHO-00Pa30BATENbHYIO CPELy

4 | YueGHas ayquTOpus JUIs IPOBEACHUS IPOMEKYTOYHOMN aTTeCTaluH VYuebHas Me6erb (CTOMBI U CTYJIbS TS

00yJaroIuxcs), CTOJ, CTYJI TIPETIOIaBaTEeNs,
MePCOHANBHBIH KOMITBIOTEP; HAOOp
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS
(IpOEKTOP, DKPaH, KOJOHKH)

YHuBepcurer

obecreyeH HEOOXOIMMBIM

KOMIIJICKTOM

JJUOCH3HUOHHOIO H

CcBOOOIHO

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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