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Hacrosimast pab6ouast mporpamma guctuumuinasl b.1.0.29 O6mas 6uodwusuka (manee — pabodas
nporpamMma JWCIHIUIMHBI) SIBISETCS 4YacThio mporpammbl  CrHenuanurera 1O HalpaBICHUIO
noarotoBku (crnenuanbHOocTH) 30.05.03 Menuuunckas kubepHetnka. HampaBieHHOCTH (TTpoduiin)
o0OpasoBatenbHOI TporpaMmbl: MenunuHcKas nHpopMaTHKa.

dopma 00yueHus: OUHAS

CocraBurenu:
Ne damuu, Yuénasn HokHocTh Mecto padoTsl Hoanuce
Hma, OTyecTBO CTeleHb,
3BaHMe

1 | barumes Ouer a.¢.-M.H., 3ageayroumii | ®I'AOY BO PHUMY nwm.

BstuecmaBoBuu npocdeccop kadenpoit H.U. ITuporosa
Munsnpasa Poccun
(ITuporosckuii
YHuBepcurer)

2 | AHocoB K.0.H., JIOLICHT ®dI'AOY BO PHUMY um.
Anexkcanap JIOLIEHT H.U. ITuporosa
KoncrantunoBuu Munsapasa Poccuun

(ITuporosckuit
YHuBepcurer)

3 | JIroOounkui Omaer K.0.H., JIOLIEHT ®I'AOY BO PHUMY um.

bopucosuu JIOLIEHT H.N. ITuporosa
Mun3snpasa Poccnn
(ITuporosckuit
YHuBepcurer)

PaGouas mporpamMma IUCIUIUIMHBI PACCMOTPEHA U 0J00peHa Ha 3aceanuu Kadeapsl (MpoTokom No
OT« » 20 ).

Pabouas nporpamma JUCHUIINIMHBI pCKOMEHIOBAHA K YTBCPIKICHUIO PCIICH3CHTAMMU:

Ne damning, Yuyénan JomxkHocTh MecTto padoThbI IMoanucek
Hms, OTuecTBO CTeNneHb,

3BaHUE




1 | Ksarosa Amnna J.M.H., npodeccop | PIAOY BO PHUMY nm.
AHaToIbeBHA npodeccop H.H. ITuporosa
Munsapasa Poccun
(ITuporoBckuii

YHuBepcurer)

Pabouass mporpamma AMCHMIUIMHBI pacCMOTpeHa U OJ00OpeHa COBETOM HHCTUTYyTa MHCTUTYT

ounomenuumabl (MB®) (mpoTokos Ne oT & » 20 ).




HopMmaTuBHO-1IpaBOBbIE OCHOBBI pa3pabOTKU U peanu3aiiy padodeil mporpaMMbl TUCHUTUIHHBL:

1. ObpazoBarenbHbIi cTaHaapT Bhicuiero oopaszosanuss ®I'AOY BO PHUMY um. H.U. ITuporosa
MunuctepctBa 31apaBooxpaHeHuss Poccuiickoit @enepanuu 1Mo ypoBHIO 00pa3oBaHUs
cnenuanuter no crneunanbHoctd 30.05.03 MenuuuHckas KuOEpHETHKA, YTBEPKACHHBIN
npuka3zoM oT «29» mas 2020r. Ne 365 pyk;

2. OOmras xapakTepuCcTHKa 00pa30BaTeIbHON IPOTrPAMMBI;

3. Y4eOnbIi 1aH 00pa30BaTEIHLHON MPOTPAMMEI;

4. YcraB ¥ TOKaJbHBIE AKTHl Y HUBEPCUTETA.

© @enepasibHOE TOCYIapCTBEHHOE AaBTOHOMHOE O00pa3oBaTebHOE YUPEKICHUE BBICIIETO
obpazoBanusi «PoccUiiCKMiI HAIIMOHALHBINA HCCIIEIOBATEIILCKUNA MEIUIIMHCKUN YHUBEPCUTET UMEHHU

H.N. IInporosa» Munucrepcrsa 3apaBooxpanenust Poccutickon @enepanum.



1. O0uue nmos1o:xxeHUst
1.1. Heab 1 321241 OCBOEHHS TUCIHUIIIUHBI

1.1.1. Lens.

OBnageHre 3HAHUAMH B 00yIacTH OMOPU3NUECKMX OCHOB ()YHKIIMOHUPOBAHUS KJIETOK, OPTAaHOB H
TKaHel opraHu3Ma 4YeloBeKa B HOPME M O CABUTaxX B ATHX IOKa3aTeIsAX MPU MAaTOJIOTUYECKHUX
coctosiHUAX. OOyuaromuecss AOKHBI TaKXe OBIAAETh MNPUHIUIAMU METOJOB JAUArHOCTHKU
MaTOJIOTUYECKUX COCTOSIHUM, OCHOBAaHHBIX Ha MCCIEIOBAHUU OMO(U3NUECKUX XapaKTEPUCTHK KIIETOK,
OpraHoOB U TKaHEl OpraHu3Ma 4yelioBeKa.

1.1.2. 3agaum, pemaemMsbie B X0/I€ OCBOCHUS TPOTPAMMBbI TUCIUTIIINHBIL:

® (OOyyeHHE CTYAECHTOB BaXHEHUIIUM METOJaM OHO(PHU3MYECKOTO HCCIIeTOBaHMUS,
MO3BOJIAIOIIMM TPOBOJUTH PAHHIO JIMAaTHOCTUKY IMaTOJOTUYECKUX COCTOSHUM Ha
MOJIEKYJISIPHO-KJIETOYHOM YPOBHE.

® OOyueHwHe CTy/ICHTOB HaBBIKaM 00pPa0OTKHU Pe3yIbTaTOB OMODU3UUECKIX H3MEPEHHIA.

® OOyueHHe CTYICHTOB HaBbIKaM pabOThl Ha COBPEMEHHOM HCCIIEJIOBATEIHCKOM U
JTUArHOCTUYECKOM OMO(pU3HIEeCKOM 000y 0BaHHH.

® TlpuoOpeTeHre CTyAEeHTAMH 3HAHWW 1O OO0IIeH OWopu3MKe, BKIIOYas T€ HPHHIIUIIGI,
KOTOpbIE JIE)KaT B OCHOBE (PYHKIIMOHHUPOBAHMS KJIETOK, OPraHOB U TKaHEW opraHu3Ma

YCI0BCKa.

1.2. MecTo AucOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Huctummuaa «O6mas 6nodusnka» u3ydaercs B 5 cemecTpe (ax) M OTHOCUTCS K 00s3aTenbHOM
qactu Ooka b.1 gucrimiuivael. SBnsgercsa 00A3aTeIbHON JUCIIUILINHOMN.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 3.0 3.¢.

JIJ1s1 yCrienrHoro OCBOCHHS HACTOSIIEH JUCIUTIIMHBI 00YUYarOImMecs TOJDKHBI OCBOUTH CIIETYIOIITHE
aucturanael:  Opranndeckas xumus; WHOcTpaHHBIM s3bIK; Bpicmias wmartematuka; YactHas
Mopdosiorus (aHaTOMHS YeJIOBEeKa, TUCToiorus); buonorus; OOmas maTonorus: MaTOJIOTHYECKast
aHatomusi, natopusuonorusi; dusmueckas xumus; OOmas mopdonorus (aHaTOMHS, TMCTOJOTHUSA,
nurtonorus); dunocodust; Teopuss BEpOSITHOCTH M MaTeMaTH4ecKas cTaTucThka, Heopranmueckas
xumust, Ouznonorus; buoxumus; Mexanuka, anexkrpudectBo; OnTuka, aToMHas Gu3nKa.

3HaHUS, YMEHUSI U OMBIT MIPAKTUUECKON JCSITSIIBHOCTH, MPUOOPETCHHBIC TIPU OCBOCHUH HACTOSIICH

JUCIUIUIMHBL, HEOOXOJUMBI 11 YCIEIHOT0 NMPOoXokaeHus npaktuk: [Ipeanunnomuas, HUP.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 5

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Kox n HaumenoBanue Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN




OIIK-1 Cnoco0eH ucnoib30BaTh M MPUMEHATH QyHIAMEHTAJbHbIE U PUKJIAIHbIE
MeIUIIMHCKHUE, eCTeCTBEHHO-HAYYHbIe 3HAHUS VIS MOCTAHOBKYU U pellleHUsl CTAHAAPTHBIX U

HHHOBAIIMOHHBIX 32124 MPodecCHOHAIBbHOM AeITeTbHOCTH

OIIK-1.1M/I1 IIpumenser 3HATh: OCHOBHBIE 3Talbl, (POPMBI U 3AKOHOMEPHOCTHU PAa3BUTHUS
(byHIaMeHTaJIbHbIE (U3NKO-XMMHYECKUX TPOIIECCOB B OMOIOTUYECKHX 00bEKTaxX Ha
€CTECTBEHHOHAYYHbIE KBaHTOBOM, MOJIEKYJIIPHOM, KJIIETOYHOM M TKAaHEBOM YPOBHSX B
3HAHUS U1 PEeLIeHUs HOpME U TP MATOJIOTUH, PUBOAALINX K TPOOIEMHOM CUTYAIHH.

HpO(l)eCCI/IOHaJIBHBIX 3aJa4d
YMerh: AHAJIU3UPOBATHL OCHOBHBIC JTAllblI, (I)OpMBI )51

3aKOHOMCPHOCTHU pa3BUTUSA (bI/I3I/IKO-XI/IMI/I‘{eCKI/IX MponeccoB B
OHOJIOrHYECKUX 00BbEKTax Ha KBAHTOBOM, MOJICKYJISIDHOM,
KJICTOYHOM U TKAaHCBOM YPOBHAX B HOPMC U IIPU MMATOJIOTUHA ITPH

MPOOJIEMHOM CUTYyaIHH

Baaners npakTHyecKuM ONbITOM (TPYAOBBIMH AeHCTBUAMU):
HaBBIKAMH MCCJICIOBAHUS M BBISBJIICHHS Xa-paKTepa u
3aKOHOMEPHOCTEH (PU3UKO-XUMHYECKUX MPOIIECCOB B
OHOJIOrMYeCKUX 00BEKTaX Ha KBAHTOBOM, MOJICKYJISIPHOM,
KJIETOYHOM U TKaHEBOM YPOBHSIX B HOPME U MPU MATOJOTHH IS

PCUICHHUA

OIIK-6 Cnoco0eH onpenessiTb CTPATETHIO M MPO0JIeMATHKY MCCJIeI0BAHUI, BLIOMPATH
ONTUMAJIbHBIE CIIOCOOBI MX PelleHUs, IPOBOAUTH CHCTEMHBbIN AaHAJIN3 00bEKTOB
HCCJIeIOBAHNSI, 0TBEYATH 32 MPABHJIBHOCTh H 000CHOBAHHOCTh BbHIBO/I0B, BHE/IpEHUE

NOJIy4eHHBIX Pe3yJbTATOB B IPAKTHYECKOe 3IPAaBOOXPaHEeHH e

OIIK-6.1/]1 IInanupyer 3HaTh: COCTOAHUE peraeMoi po0IeMbl HA MOMEHT Havaja

HAay4YHOC HMCCJICJOBAHUC HUCCICI0BaHUA

YMern: (I)OpMy.]'II/II)OBaTB OCIn U 3aJa4 UCCIICJOBaHU

Baaaerb NpakTH4YeCKHUM ONBITOM (TPYAOBBIMHM I€HCTBUSIMH):

JOCTHIKCHUA ITOCTABJICHHBIX ueneﬁ " 3a1a4 I/ICCJ'IC,I[OBaHI/Iﬁ

OIIK-6.1/12 Ananusupyer |3HaTh: OCHOBHBIC IOCTYIHBIC CITOCOOBI M METO/IbI PEIICHUS

PE3YJIbTAaThI HCCIIEJOBaHUIA. IIOCTABJICHHBIX UCCIICA0OBATCIIbCKHUX 3aaa4.

YMeTh: peann3oBbIBaTh HA MTPAKTUKE HEOOXOIUMBIE CITIOCOOBI U

MCTOABI AJId PCHICHUA IMMOCTABJICHHBIX UCCIICA0BATCIIBCKUX 3aa4

Biaaers NpakTH4YeCKUM ONBITOM (TPYAOBbIMHM 1eHCTBUSIMH):
peanu3anuu HeOOXOIUMBIX JUTsl PELIECHUS TOCTaBICHHBIX

HCCICIOBATCILCKUX 3a]]a4 METOAOB U CIIOCOO0B







2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
5
YueOHble 3aHATHS
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 61 61
cemectpe (KP), B T.4.:
Cemunapckoe 3anstue (C3) 27 27
Jlexumonnoe 3anstue (JI3) 16 16
Jlaboparopuo-npaktudeckoe 3ansrue (JII13) 9 9
Komnokeuym (K) 9 9
CamocrosiTesibHas padora o0y4yaromuxcs B cemectpe (CPO), 44 44
B T.4.:
[TonroToBka K yueOHBIM ay TUTOPHBIM 3aHATUSIM 44 44
IIpome:xyrounas arrecranus (KPIIA), B T.4.: 3 3
3auer (3) 3 3
B yacax: OT/l = 108 108
OG611ast TPYIOEMKOCTh KP+CPO+KPITA+CPITIA
aucuumael (OT/I) B 3aueTHbIX equnannax: OTJ (B | 3.00 3.00
yacax)/36




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

S cemecTp
Ne Hudp HaumenoBanue pasjaesna Conep:xanue pa3jesia M TeMbl B
/1 [KoMIeTeHIuH (Moay.Jis1), TeMbI AMTAKTHYECKUX eUHUIAX
AMCUUIIMHBI

Pa3nen 1. ®oroduopusnka




OIIK-6.1]11,
OIIK-6.1]12,
OIK-1.M]11

Tema 1. ®oTobnodusnka

[Ipenmer u MeToabl OMOGU3UKH; pa3ieibl
ouo¢uzuku. OO0mIKe 3aKOHOMEPHOCTH
(0oTOOHOIOrMUECKHUX MPOIIECCOB; MPSIMbIE U
(hOTOCEeHCHOMITN3UPOBAHHBIE TIPOLIECCHI.
DJNEeKTPOHHBIE MTEPEXO0/Ibl B OMOMOJIEKYIaX MpU
MOTJIOUICHUH CBETA U JIIOMUHECLIEHIUH.
KonuuecTBeHHbIE 3aKOHOMEPHOCTH MOTJIOIEHUS
cBeta OmomorekynamMu. Oco6eHHOCTH
MOTJIOLIEHUS CBETa B OMOJIOTHYECKMX 00BEKTax:
BJIMSTHUE HEPABHOMEPHOTO paclpe/iesIeHus
MOTJIOUIAIOIIMX CBET MOJIEKYJ M CBETOPACCESHUS.
KonnuecTBeHHbIE 3aKOHOMEPHOCTH

(G OTONIOMUHECIIEHIINY B OMOJIOTHYECKHUX
cuctemax. CriekTpsl (POTOTIOMUHECIICHIIMU
OMOMOJIEKYJT U CHIEKTPHI €€ BO30YKIECHUS.
Kunernueckuii mepeHoC 3HEPTrun SJIEKTPOHHOTO
BO30YXKICHHS B OMOJIOTUUECKUX 00BEKTaX,
aHaM3 mpoiiecca npu GOTOIUHAMHYECKOM
Tepanuu. Murpamus 3Hepruu JIeKTPOHHOTO
BO30YXICHHS B OMOJIOTUUECKUX CUCTEMAX.
buontomuHecueHnysa 1 OMOXEMUITIOMUHECHEHITUS
ounonornyuecknx cucreM. Kunernka
($OTOXMMHUYECKUX MpPEeBpalleHU OMOMOJIEKYI.
CriekTpsl AeiicTBus poTonpeBpalieHnit
O6uromoJiekyn u (OTOOMOIOTHUECKUX IPOLIECCOB.
MexaHu3Mm elcTBHS yabTPadruoIeTOBOTO
U3Ty4eHus Ha OeJKU, TUIUAbI U HyKJICHHOBBIE
KHUcaoThl. bruodusnueckre MexaHU3MbI
(h0oTOOHOIOrMYECKHUX POIIECCOB B KOXKE,
BbI3bIBAEMBIX YJIbTPa(UOIETOBBIM U3ITyUEHUEM:
spuremMa, GoTocuHTE3 BUTaMHHa D3,
¢dbotokanneporenes. Hauanpubie Onodpuszndeckue
cTaauu (OTOCHHTE3a B 3€JICHBIX PACTCHUSIX.
CoBpeMeHHbIE KOMITBIOTEPHBIE CITOCOOBI
00paboTKu OMOPU3NIECKUX IKCTIEPUMEHTATBHBIX
JTAHHBIX, ITOJIy4a€MbIX B BUJIE CJIOKHBIX

KOJIWYECTBEHHBIX 3aBUCHMOCTCIA.

Paznen 2. Mogiekyasipuas 0mopusuka

OIIK-1.1M/1,

Tema 1. MonekynsipHas

[TpenMeT 1 METOABI MOJIEKYIAPHOU OHMODU3UKH.




OIIK-6.1/1,
OIIK-6.1]12

onoduznka

Hcropust passutusd. Briaa oTe4ecTBEHHBIX
YUYEHBIX B Pa3BUTHE MOJICKYJISIPHON OMO(DU3HKH.
CeiBopoTouHbIi ans0ymuH yenoBeka (CAY):
coJiepKaHue B KPOBU, OCHOBHBIE (DYHKIINH.
Oransl TpaHCTIOPTHOU (YHKIMU OenKa.
OcHoBHbIe Ppu3nKo-xuMuueckue cBoiictea CAU:
pacTBOPUMOCTb, MOJIEKYJISIpHAs Macca, 3apsj,
M303JIeKTPUYECcKast TOYKa, KOAPPHUIIUEHT
muddysuu, BI3kocTb, popma. Ctpykrypa CAY.
CpenHeunciieHHas: MOJIEKYJISIpHAs Macca.
CpenHeBecoBasi MOJIEKYJISIpHAs Macca.
CpenHeBHCKO3UMETpUYECKash MOJIEKYJIIpHAas
Macca. [IpuunHa HEBO3MOKHOCTH UCIIOJIb30BAHUS
METOAO0B KPHOCKOIIUU M 30YITMOCKOIIUH JUIS
M3MEPEHUS MOJIEKYJIIPHBIX MACC MAaKPOMOJIEKYJI.
MeTtop! onpeiesieHns: MOJIEKYJISIPHBIX Macc
OMOMaKpPOMOJIEKYJI: OCMOMETPHS,
reabxpomMaTorpadusi, anekrpodopes B
MOJIMAKPUIIAMUTHOM Telie, pacCEsHUE CBETA,
Bucko3umerpus. Konpopmanmonnas
NOTEHIMATIbHAS YHEPTUsl OEITKOBBIX
MaKpoOMOJIeKyJ. BHyTpHU- U MeXMOJEKyYIISIpHbIC
CHJIBI U B3aUMOJICHCTBUSI OMOMAaKPOMOJIEKYIIL:
KYJIOHOBCKO€ B3aUMOJICHCTBUE, HOHAUIIOIbHbBIE
B3aUMO/ICICTBUS, BaHIEPBAATbCOBBI CHIIBL,
BOJIOPOJHBIE CUJIBI, CTEPUUECKUE CUIIBI (CHUJIBI
neGopMaluy U HaNPsOKSHUST BAJIGHTHBIX CBS3EH U
YIJIOB, CUJIBI 3aTOPMOKEHHOCTH BpAILICHUS
NENTUIHBIX TPYIIT BOKPYT MPOCTHIX CBSI3CH.
I'unpodobHOE B3aumMoaeiicTBHEe. Y HUKAIBHBIE
(aHoMmaubHbIE) (pU3MUECKHe CBOMCTBA BOJBI U UX
poJIb B OMOIOTHYECKHX mpoueccax. Monenu
CTPYKTYpPBI MOJIEKYJIbI BOAbL. CTPYKTYypa JibJa.
Crpykrypa ®’uakoi Boasl. Moaenu CTpyKTyphl
KHUJIKOH BOJIBI: MUKPOKPHUCTAJTMYECKas],
KBa3UKpUCTAJUIMYECKas (KOHTUHYaIbHAs) U
accouuaTuBHas Tunotessl. CTpyKTypa BOJbI B
pactBopax. Monnble pacTBopbl. Kunernueckuit u

TepMOILI/IHaMI/I‘IeCKI/Iﬁ noaAXOoAbl AJIA OIIMCaHUA




COJIbBATALIMU MOHOB B pacTBopax. O01ias Moenb
CTPYKTYPbI BOJIbl B HIOHHBIX PACTBOPAX.
CrpyKTypa pacTBOpa HETIOJISIPHBIX MOJIEKYJL:
ruapodobHoe B3aumoseiicteue. [lepBuunas
cTpyKTypa. MoHn3annoHHOE paBHOBECHE B
OenKax, MOIAPHOCTh OCIIKOBBIX AMUHOKHCIOTHBIX
ocTaTtkoB. BropuuHas cTpykTypa.
PacripocTpaHeHHOCTh BTOPUUYHBIX CTPYKTYP B
OenKax, BIUSHUE IIEKTPOCTATHYECKUX CHIT U
rupodoOHBIX B3aMMOICHCTBHI Ha CTAOUIBHOCTD
BTOPUYHON CTPYKTYPBI IMOJIUMIEITHIOB U OEJIKOB.
Tpernunas crpykrypa. TepmoauHamMudeckas
MOJIENIb CTPYKTYPHOM OpraHu3anuu OeiKoB.
MaxkpomoneKyJsipHasi OpraHu3anus
rino0ysapHeIx OenkoB. "KamnenbHas" Monensb
Bbpecnepa u Tanmyna. "Cdepuyeckas" moaenb
®umiepa. AHAJIN3 TPETUYHON CTPYKTYpHI Oenka
o @umepy. [InoTHOCTH yIakoBKU
AMHMHOKHCIIOTHBIX OCTaTKOB B MOJIEKYJax Oenka.
OO0BEM M IIIOTHOCTH O0€IKOB. JIMHAMUYHOCTD
TPETUYHON CTPYKTYpbl. AHAIIN3 U NPEICKAa3aHNUE
BTOPUYHON U TPETUYHOHN CTPYKTYpHI Oenka 1o
nepBU4HON. OU3NUECKrEe MPUHITUITBI
CaMOOpIaHU3aIH OCIKOBBIX MOJICKYII.
"TepMmoanHaMHUUecKasi TUIIOTE3a
camoopraHuzauuu" U SKCIIEpUMEHTAIbHOE
noaTBepxeHue ee. Craguu caMmocOOpKH
6enkxoBbIX MoJiekyn 1o [Ituieiny O.b. CBsi3b
MEXIY CTPYKTYPHBIM U (DYHKIIMOHAIBHBIM
nogo6ueM. BeIpoxkaeHHOCTh KOH(DUTYpaLIMOHHOM
uHpopMainu. Ousznueckas Teopusi CTPYKTYpPHOU
opranuzanuny 6enkoB. OCHOBHBIE MOJOKEHHS
¢dusnueckoit Teopun. MeTo TeOpeTHIECKOTo
KOH(OpMamoHHOTro aHanu3a. KoanmuecTBeHHbIN
METOJ TEOPETUYECKOT0 KOH(POPMAITMOHHOTO
aHaJIn3a MEeNTUA0B. YeTBepTUUHAs CTPYKTYpa.
Ananus yncia cyObeIMHHI U KX B3aUMHOTO
pacrnionoxxeHusi. CTaOMIbHOCTh YeTBEPTHUHON

CTPYKTYpbI OeK0B. MeTob! mpecKa3aHus




CTPYKTYpBI O€JIKOB, TOCTPOCHUE MOJIEKYJIPHBIX
Mozeneit ¢ nomousro 9BM. Crpykrypa
HYKJIEMHOBBIX KUCIIOT. KoH(opMarimoHHbIi
aHau3. YTIIbl BPALLECHHs OCTOBA HYKJIEUHOBOM
KHUCJIOTBI U CTEPUUYECKNE OTPAHUUYEHUS.
B3anmoneicTBrs nepBOro U BTOPOro MOPSIKA.
Cuitbl, cTaOMIM3UPYIOLIUE YIIOPSIOUYCHHbIE
KoH(popmanuu. TUMBI ClIapiBaHKs OCHOBaHUHN B
KpucTajljax u B pactBope. CTIKUHI OCHOBaHHM.
OCHOBHBIE CHIIBI, 00ECIIEUNBAIOINE CTIKUHT -
B3auMozeucTBus. TpeTuuHas CTpyKTypa
HYKJIEMHOBBIX KHUCIO0T. CTpyKTypa XpoMaTHHa.
Wudpakpacnas cnekrpockonus (MKC)
MOJIUIENITUA0B 1 0enkoB. PU3NUecKre OCHOBBI
NKC. OcHOBHBIE THIIBI KOJIEOaHHUS ATOMOB B
MoJieKynax. XapaKTepUCTUUECKNE YaCTOThI
KOJIeOaHUsI aTOMOB MENTHUHOM TPyIIBI OEIKOB.
AHanu3 ciekTpoB noroiieHus 6enkos B K
nuanasone. UK-nuxpousm. Meton
neiirepooOMeHa. AHaIN3 BTOPUYHON CTPYKTYPBI
6enxa meronom MK ciekTpockonum.
OKCHEpUMEHTAJILHOE MCCIIEA0BAaHNE ONITUYECKON
AKTUBHOCTH MOJUINIENTUAOB U 0cinkoB: JJOB u
KJI. ®uznueckre 0CHOBBI ONITHYECKOM
aKTUBHOCTHU MakpomoJekys. Meroxa /1OB.
O1eHKa CTENeHU CIUPATBLHOCTH OEIKOB METOIOM
JOB: meton lpyne, meroq Moddura. Meron
K. Onenka creneHy CnupaibHOCTH OEIKOB
meroaoMm KJI "uzomuxponunsiii meton"
PeHTreHOCTpyKTYpHBII aHanu3 OENKOB.
PeHTreHoCTpyKTYpHBII aHan3 rIo0yIsSpHBIX
0enKxoB. MHUJLIEPOBBI IIIOCKOCTH OTPAXKEHHUS
PEHTreHOBCKUX Jyuei. 3akoH bperra-Bynbda.
[TonsiTHE 0OpPaTHOI KPUCTATUINYECKOHN pEIIeTKH,
BeKkTOpHas (popma ypaBHeHus bperra-Bymnbda.
CrpyxrypHblii pakrop. [IpobGrema a3 u metoq
uzomopduoro 3amenienus. Onpenenenue
CTPYKTYpPHBIX (PaKTOPOB, BEIYMCICHHE

ANEKTPOHHOM ToTHOCTU. Co3/1aHue




IPOCTPAHCTBEHHON MOENH OEJIKOB. AHAIN3
TPETUYHOM CTPYKTYPBI MHOTTIOOMHA,
reMOrjI00MHa, TU301UMa, pUOOHYKJIIeasHl,
KapOOKCHIENTHIa3bl. AHAJIN3 CTPYKTYPHI U
(YHKIMHU TOJTUIIENTHIOB U OEJIKOB € TIOMOIIBIO
MeToAa (hITyOpECIeHTHBIX 30HA0B. [IpuHINI
meToaa. OCHOBHBIE THITBI (DITYyOPECIIEHTHBIX
30H7A0B. [TapameTps! noriouieHus u
(iryopecueHIIH 30H/10B: TTOJI0KEHUS
MaKCHUMYMOB TOTJIOIIEHUS U (DITyOpECIICHIIUH,
MOJIyIIMPUHA MAaKCUMYyMa, HMHTEHCUBHOCTD
MakcUMyMa (IJIyOpecleHIINN, KBAHTOBBIN BBIXO/,
BpeMs KHU3HH BO30YKIEHHOTO COCTOSHUS,
CTEIEHb MOJISIPU3ALINN, aHU30TPOIIHS
¢dnyopecueniyu. [Ipumenenne merona MPIID
(aryopecueHIH 111 OLEHKU PACCTOSHUA MEXTY
napamu 30H7I0B, CBSI3aHHBIX C OMOOOBEKTOM.
HccnenoBaHue CTPyKTYpbI OCIKOB U
HYKJIEMHOBBIX KUCIIOT. M3yueHne 6enok-
JIMIHUIHBIX TPOCTPAHCTBEHHBIX
B3aMMOOTHOIIEHUI B MeMOpaHax ¢ MOMOILBIO
HPIID ¢ayopecuennuu. MeToasl onpeaeneHus
BpalaTeIbHON U JaTepaabHoOl 1uddy3un
MoJIeKyJ1. Pe30HaHCHBIE METO/IBI UCCIIEIOBAHUS
CTPYKTYpbI B (DYHKIIUU TOTUTICHITHIOB ¥ OSJTKOB:
SMP, OIIP. SnepHblii MarHUTHBIN PE30HAHC
(AMP) BbICOKOTrO pa3pelieHus NOJUIENTHIOB
6enxo. [Tapametpsl ciektpos SIMP:
MHTEHCUBHOCTbD, MOJIYLIIMPHUHA, XUMUYECKUI
casur. OTHeEceHHne CUTrHaioB B criektpe SIMP
OenKa K onpeeICHHBIM aMUHOKHUCIIOTHBIM
ocTaTKaM MOJIMNENTUAHON enu. CBs3b
napameTpoB criektpa AMP ¢ puznyecknmu
XapaKTEPUCTUKAMU MOJIEKyJI. SIMP-
CHEKTPOCKOMNUs Onojoruyeckux cucreM. 1H,
13C, 31P - AIMP-cniextpsl 6enkoB. CieKTpbl
SIMP HyKIJIEHMHOBBIX KUCIOT. MeTon
AJIEKTPOHHOI'O TapaMarHUTHOI'O PE30HAaHCa

(OI1P). ®uznueckue ocHOBEI MeToaa. Ilapamerpsl




cnekTpoB OIIP: MHTEHCUBHOCTD, MOJIyIIMPHUHA.
CaepxTonkoe B3aumojericteue. KontaktHoe
B3aMMOJIEIiCTBUE. AHU30TPOITHOE CBEPXTOHKOE
paciuerienue. JIIP-cnexkrpockonus
MeTaJuIcoIepKaIuX 0enkoB. MeTo ] CTUHOBBIX
METOK U 30HJ0B. BpeMms koppensiuuu
BpamarenbHoi 1uddys3un, napameTp
YHOPSIIOYEHHOCTH, TTapameTp ruipoodHOCTH.
MeTo CIMHOBBIX JIOBYIIEK: OCHOBHBIE
IIPUHLIMIIBI U IPAKTUYECKOE UCIIOJIB30BaHUE.
ITpumenenue metona JIIP B meauko-
OMOJIOTUYECKUX UCCIIEOBAaHUAX. MarHuTHas
pe3oHaHCHas ToMorpadus: Gpu3ndeckue OCHOBBHI.
Hcnonb3oBanue meroga MPT B Guosnoruu u
meaunune. Jpyrue Buast Tomorpaguu: KT, 19T,
anruorpadus. Bzanmopelicteue
OMOMAaKpPOMOJIEKYJI C JIMTaHIAMHU B YCIOBUSX
paBHOBecHsl. PaBHOBECHOE CBSI3bIBAaHME JIMTAHIOB
C MaKpoMoJIeKyJIaMH. TUIbI CBA3BIBAHUS.
B3auMozeicTue Mexay LEHTpaMU CBS3bIBAaHUS.
KoonepaTuBHOE CBA3BIBAHNE KUCIOPOIA
remorioouHom. Kpusast okcurenau. AHammu3
paBHOBeECHs CBsI3bIBaHMs kuciopoaa. Koncranra
Xwia ¥ SHeprus B3auMOJIECUCTBUS TeM-TEM.
Dddext bopa. BzaumopeiicTBre 1ByoKHCcH
yriepoja ¢ reMoriaooMHoM. CBsI3b MKy
CTPYKTYPOH 1 MeXaHU3MOM (DyHKIIMOHHUPOBAHUS
remoriobuna. KonpopmarmonHoe paBHOBecHe B
MOJIMIENITHAAX U OeIKaxX: Mepexo
criupanbkiy6ok. Koupopmarmonnas
CTaOMIIBHOCTH ¥ KOH(OPMAIIMOHHBIE U3MEHEHHUS.
TepMoaMHaAMHUUYECKOE ONTUCAHKE ITEPEXO/IA.
AHanu3 KOH(POPMALMOHHOTO PaBHOBECHS
IIPOCTHIX JINHEWHBIX LIETIEH C IIOMOIIBIO
CTaTUCTUYECKUX CyMM. MeToibl U ITpaBuiIa
HAaXO/ICHUs CTaTUCTUYECKOU CyMMBbl. Mozenb
nepexo/a CIpab—KIyOoK THIIA "3acTexKa—
mMounHus". Onucanue nepexoja Crnupatb—Kiy0ok

1 CPABHCHUC C SKCTICPUMCHTAJIbHBIMU JJTaHHBIMH.




Kondopmanmonnoe paBHOBECHE B TIOJIHUIIECITHIAX
u Oenkax: paBHOBECHOE CBOpAaUYHMBaHUE—
pa3BopauuBanue. MccenenoBanus npouecca
cBopaunBaHus OenkoB. [Iporecc neHarypauu
6enxoB. KieTounbsle MeXaHH3MBI KOHTPOJIS 32
YKJIAJIKOHM IOJIMIIENITUIHOM LIENU BO BHOBb
CHUHTE3UPYyEMBIX Oenkax. Ydactue OelKoB
TEIUIOBOTO 1110Ka (IIallEpOHOB) B penapanuu
CTPYKTYpBI JIEHATYPUPOBAHHBIX OCITKOB.
MexaHU3MBbl yJaJIeHUs! TOBPEXKICHHBIX OCIIKOB;
IIPOTEOCOMBI, UX CTPOEHUE U IIyTH aKTUBALIUU.
CTpyKTypHBIE IEPEXObl B HYKJIEHHOBBIX
kucinotax. CTpyKTypa ¥ cTaOUIBHOCTD
OJIHOLIETIOYEYHBIX HYKJIEMHOBBIX KUCIIOT.
PaBHOBeCHE MEXYy OIHO- U IBYXLEIIOYECUHBIMU
cTpykrypamu. TemmnepaTypa niaBieHus U
crabunbHOCTh. Biinsinue pH Ha cTpykTypy
MIOJIMHYKJICOTUIOB. ['uapoagunamuyeckue
UCCJIEA0BAHM TUIABJICHNS] IBOMHON CIIUPAJIH.
BrnustHue MOHHON CHITBI HA TEPMOCTA0MIIBHOCTh
JIBOMHOM CIIMpav U Ha IJIABJICHUE
nonunykneotunos. [lnasnenune JJHK.
Penarypanus KOMIIZIEMEHTApHBIX LEHEH.
Casi3pIBaHNE HYKJIEMHOBBIX KHCIIOT C JINTAHIAMHU.
OCHOBHBIE MEXAHU3MBI CBSI3bIBAHUS.
TepmoarHaMuueckass MOJEIb CAaMOOPraHU3aLUN
OenkxoBoit Moniekynbl. Henuueitnas
HEpPaBHOBECHAs TepMOAMHAMUKA. Teopus
IIpuroxuHa: TeopHst JUCCUITATUBHBIX CUCTEM,
Teopus oudypkanuit. DeHomeHoTOTHIeCcKas
oudyprarmoHHas MoOIeTTb CaMOCOOPKHU Oerka.
dusnueckast TEOpUsl CTPYKTYPHON OpraHU3aluu
Oenka. bakHue, cpeqHUe, TalbHNIE
BHYTPHUMOJIEKYJISIPHBIE HEBAJICHTHBIE
B3aumoeiicTBus. KonnuecTBeHHas OLleHKa
SHEPrUM BCEX BUOB B3aUMOJICHCTBUI OemKa.
@parMeHTapHbI METOJ TEOPETUYECKOTO
KOH(OPMALMOHHOTO aHAJIN3a MENTHA0B U

OenkoB. Pacuer TpexMepHO CTPYKTYpHI ObIUBETO




| | MaHKPEAaTUYICCKOTO TPUIICUHOBOT'O I/IHI‘I/I6I/ITOpa.

3.2. Ilepeyenb pa3genoB, TeM [IUCHUILUIMHBI [Jsi CAMOCTOATEJIBLHOr0 HU3Yy4YeHHs
00yYarOIIUMHCS
PaSHGJ'II)I 1 TEMbI JUCHUININHBI AJI CAMOCTOATCIBbHOIO U3YUCHUS 06y‘~IaI-OIIII/IMI/IC$I B IIporpamMme HE

IPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne
n

/n

Buasi
Y4eOHBIX
3aHATHI /
¢popma
MPOMEIK.

aTrecTanuu

Ilepnon o0yuenus (cemectp)
IopsaaxoBbie HOMepPa U
HAHMEHOBaHHeE Pa3/ieJIoB.
IopsaxoBbie HOMepPa U
HANMEHOBaHHe TeM pa3/eJioB.

Tembl y4eOHBIX 3aHATHH.

KoanuecTtBO
JacoB
KOHTAKTHOM

padoThI

Buawbl
KOHTPOJISA

ycneBaeMoCTHu

Dopmbl

KOHTPOJIA

YCneBaeMoCTH U

MPOMEKYTOYHOH

aTrecTalnu

KII |OII |OK

JIP

2

3

6 1718

5 cemecTp

Pa3nen 1. ®otobuodusuka

Tema 1. ®oTobnodusnka

1

C3

Bgoanoe 3ansitue. e u
3amauu npaktukyma. [Ipasuna
TEXHUKU 0€30MacHOCTH.
TpeboBaHMs K CTyICHTAM.
buonornueckas
CHEKTPOHOTOMETPHSL.
XapaKkTepUCTUKHU

QJICKTPOMArHUTHOT'O U3JTYyYCHMU.

C3

KonndecTBeHHbIe MMOKa3aTeIn
3(PEKTUBHOCTH TTOTIIOMICHUS
CBETa OMOJIOTUYECKUMU
o0bekTaMu. CTIeKTpBI
MOTJIOIIECHUS] OUOJIOTHUYECKU
3HaYMMBIX MOJIeKyJ1. OCHOBHBIC
KOMIIOHEHTHI CIIEKTPaIHLHOTO

00opyT0BaHuUS.

C3

Oco0EHHOCTH TOTJIONICHUS
cBeTa B OMOJOTrHYECKUX
00BEKTaX: SKpaHUPOBaHUE B
MHOTOKOMIIOHEHTHBIX 00BEKTaX,
BIIUSTHUE CBETOPACCESHUS U
HEPaBHOMEPHOTO

pacrpeiesieHus BEIIeCTBa.




JII3

JlabopaTopHas paboTa 1o Teme
«buonornueckas

CHEKTPOHOTOMETPHUSI.

C3

KomnyectBenHbie
3aKOHOMEPHOCTH
(hOTOTIOMUHECTICHITHH
OMOJIOrHYe-CKUX 00BEKTOB.
3aBHCHUMOCTbH ITIOTOKA
(OTONOMUHECTIEHITUHN OHOJI0-
THYECKUX OOBEKTOB OT
XapaKTePUCTHUK
JTFOMUHECITUPYIOIIIX
cocaunennii. CoOCTBeHHAs
JTIOMUHECIICHINS OMOJIOTHYECKH

S3HaAYUMBIX MOJICKYJL.

C3

CrniekTpsl (POTOTIOMUHECIICHITNH
Y CHEKTPHI BO30YXKACHUS
¢dotomromunecteHuu. [lepenoc
SHEPTUH IEKTPOHHOTO
BO30YKIeHUsI. Y paBHEHHE

dépcerepa.

C3

[Tepenoc a3HEeprun 3MEKTPOHHOTO
BO30YKIEHUs. Y paBHEHHE

®dépcrepa.

JIII3

JlaGopatopHas paboTa 1o Teme
«buonornyeckas

CHEKTPO(ITyOpUMETPHS.

C3

Bunnl u ocHOBHEBIE
XapaKTEPUCTHKU
XEMUJIIOMUHECIICHIIHH,
XeMMITIOMUHECIICHITUS KaK
METOJ CCIIeIOBAaHUS (DYHKITUH
KJICTOK. BiisiHMEe aKTHBATOPOB U
TYIIMTENICH Ha MHTEHCUBHOCTD

XEMUITIOMAHECIICHIIHH.

10

JII3

JlaboparopHast paboTta 1mo Teme
«BI/IOXCMI/IJHOMI/IHGCI_IGHHI/IH n

OUOJFOMUHECLIEHIHASD.




11

C3

Kunerunka poroxumuaeckux
MpeBpaIeHNi OMOJIOTUYECKH

3HAYUMBIX MOJICKYJL.

12

C3

OcobenHocTH (HOTOXUMHYECKHX
MpeBpalleHuii B Oenkax,
JMIUIAX ¥ HYKJICHHOBBIX
KHCJIOTaXx.
CencuOunm3upoBaHHbIC

(hOTOXMMHYECKHE PEAKITHH.

13

Texyuuii pyOeKHBI KOHTPOJIb
o TeMe «buonoruueckas

CHEKTPOHOTOMETPHSI.

14

Texyuuii pyOeKHbI KOHTPOJIb
1o reme «buosornueckas

CTEKTPO(ITyOpUMETPHSI».

15

Texyuuii pyOeKHbIH KOHTPOJIb
10 TEME
«brnoxeMuIrOMUHECEHIIUS U

GI/IOJ'IIOMI/IHCCI_[CHI_II/ISI».

Pazaen 2. Monexynsipaas 6uopusuka

Tema 1. MonekynsipHas 6nopusnka

1

J3

[Ipenmet u MeToIbI
MOJIEKYJISIPHOIN OMO(DU3UKH.
Bkiiag 0TeUeCTBEHHBIX YUCHBIX B
pa3BUTHE MOJICKYJISIPHOU

Onodu3nKH.

J3

Crpykrypa Oenka. Pacuer
MIOTEHIMATIBbHOW SHEPIUH B
oenkax. [Torentman Jlennapa-

JIxoHca.

J3

BbenkoBas kpuctamnorpadus.
WNunexcer peduiekca.
OnemeHTapHas s4erKa.
BripamuBanue 6€IKOBBIX

KpHUCTAJIJIOB.




4 JI3 3akoH bperra-Bynnda. 2 Ji| 1
VYpaBHeHue (orpaHUYEHHE)

Jlays. BekTop paccesiHusl.

5 JI3 OO6patHOe MPOCTPAHCTBO. 2 i 1
CtpykTypHBIi QakTop.

YpaBHEHHE 2JIEKTPOHHOU
mwioTHocTu. [locTpoeHue

Xapkepa.

6 JI3 DJIEKTPOHHBIN TapaMarHUTHBIN 2 pi| 1
pe3onanc (OI1P). duznveckue
MpUHLIUIEL. Meauko-
OHoI0rMYecKoe MpUMEHEHHE.
SAMP nu MPT. ®usnueckue
MpUHLIUIEL. Meauko-
OHOJIOTMYeCKOe U KIMHUYECKOE

IIPpUMCHCHUC.

7 J3 SAMP u MPT. ®usnueckue 2 )i 1

MpUHLUIIBL. Menuko-

OMOJIOrHYECKOEe U KIMHHUYECKOE

MIPUMEHEHHUE.

8 J3 CrpykTypa BoJsl B pacTBOpax. 2 A 1

Texymuii KOHTPOJIb yCIEBAEMOCTH OOydYalOUIErocs B CeMecTpe OcyllecTBiseTcs B ¢dopmax,
IPeyCMOTPEHHBIX TEMaTHUECKUM IIJIAHOM HacTosei paboyeil mporpaMMbl TUCHUTUIMHEL.
@DopMbI TPOBEJICHUSI KOHTPOJISL yCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTecTallui 00y4YarouInXcs /BUIbI

PaboTHI O0YYAFOIIIMXCS

Ne i/ DopMbl IPOBEICHUA TEKYIEr0 KOHTPOJIA Buasl padoTsi
YCIIeBAEMOCTH U NPOMEKYTOYHOM aTTeCTALNH o0yuarwmuxcs (BPO)
odyuarwmuxcs (PTKY)

1 Kontpons npucyrctBus (KII) [IpucyrcrBue

2 Onpoc mucebmenHsIi (OIT) Brinonnenue 3ananus B

nuchbMeHHOU (hopme

3 Onpoc kombunuposanHblil (OK) BeinonHenue 3aganuii B

YCTHOW U MUCbMEHHOMN
dbopme

4 [IpoBepka nabopaTtopHoii padotsl (JIP) Brinonuenue (3ammra)

nabopaTopHOil paboThI




4.2. ®opMbl IPOBEACHUSA IPOMEKYTOUYHOM aTTECTAIUMN
5 cemectp
1) ®opma npomMeKyTOUHOMN aTTECTAllUU - 3a4eT

2) @opma OpraHu3alnuy IpoOMeXyTOUHOM arrecTanuu -Onpoc yCTHBIN



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

5 cemectp
DOpPMBI TeKyIIero Maxc. CooTBeTCTBHE OLICHOK
. KoJu-Bo Sesd
Buabl 3aHSTHH | KOHTPOJISI yClIeBaeMOCTH .| K01-BO | peiiTHHrOBHIM Ga/lIaM
KOHTpoOJ1eii
/BUABI padOTHI 0a/1J10B TK|BTK|O11.|Xop.|VioB.
JlaGopatopHo- IIpoBepka
npaktuueckoe  [JII13 nabopaTopHOi JIP 3 33 B| T |11 ] 8 4
3aHATHE paboThI
Cemunapckoe .
C3 | Onpoc nucemennbit |OI1 9 99 B| T |11 | 8 4
3aHATHE
Ormpoc
Komnoxksuym K . |OK 3 525 |B| P (175|117 59
KOMOMHHUPOBAHHbBIN
Cymma 6asuioB 3a ceMecTp 657

5.2. Kpurepuu, mokasaTteJqu M NOPSAOK NPOMEKYTOYHOH aTTecTallud O0y4YAlOUIHXCH C
HCIO0JIb30BaHHEM 0a/UIbHO-pPedTHHIOBOM cucTembl. Ilopsinok mepeBoga pedTHHIOBOM OLEHKH
o0y4aromerocsi B TpaIHIHOHHYI0 CHCTEMY OL[EHOK

ITopsinox MpoMe:KyTOYHOH aTTecTanMu o0ydaromerocss Mo JMCHMILIMHE (Moay.aw0) B ¢opme
3ayéra

[To wToram pacdeTa peWTHHTAa MO IUCIHHUIUIMHE B 5 ceMecTpe, OOydaroIIuics MOXKET OBITh

aTTECTOBAH MO JUCIHUIIINHE 0€3 MOCEIICHHS MPOIEAYPhI 3a4€Ta, MPH YCIIOBUH:

Onenka PeliTHHTOBBII 02101

3auTeHo 392




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMHA

5 cemecTp

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa

[Ipeamer u metonbl 6modusznku. OOHME 3aKOHOMEPHOCTH (HOTOOHMOIOTHYECKUX IMPOIIECCOB.

SJ'ICKTpOHHLIC Mepexobl B 6I/IOMOJ'ICKYJ'IE[X IIpU MOrJIONICHUH CBETA U JIFOMUHCCIICHIIUH.

KoauuecTBeHHEIC 3aKOHOMCPHOCTH MNOTJIOIICHUA CBECTA 6I/IOMOHeKyJ'IaMI/I. OcoOeHHOCTH HNOrJIOIICHU A
CBETa B OMOJIOTMUECKHX OOBEKTAX: BIHSIHHC HCPAaBHOMCPHOI'O pacCIpCACIICHUA MOTJOMAIMUX CBET

MOJICKYJI 1 CBETOPACCCAHUA.

OcobenHoct MOrJomcHusa CBCTa B OMOJIOTMYCCKUX OOBEKTaX: 3aBUCUMOCTH OT OpUCHTAllUU

MOJIEKYI.

KommuecTBeHHEIC 3aKOHOMCEPHOCTHU q)OTOJ'IIOMI/IHCCI_IeHI_II/II/I B OMOJIOTMYECKUX CHCTEMAX. CHCKTpH

JFOMUHECIEHIIMU ¥ CTIEKTPBI BO30YKICHUS JIIOMUHECIICHITUH OMOMOJICKYI.
KuHeTHuecKuii mepeHoc YHEPTUU ICKTPOHHOTO BO30YKICHHUS B OMOJIOTHUECKUX 00BEKTAX.
Murpanust 3Hepruy IEKTPOHHOTO BO30YKICHHSI B OMOIOIMYECKIX CHCTEMAX.
X eMUITIOMUHECIICHITUS OUOJIOTHYECKUX CHCTEM.
Kunetnka hoToXUMHYECKUX MPEBpaIICHUN OMOMOJIEKYII.

CrexTpsl aeiictBus Gotonnza O6MOMOIEKYT U POTOOMOIOTHYECKUX MPOIIECCOB.

10. Mexanusm aelcTBUS yIbTPaQHOIETOBOTO U3IYUEHHS HAa OCJIKH.

11. MexaHusm aelcTBUS yIbTPapUOIETOBOIO U3TYUEHHUS HA HYKJIE€HMHOBbIE KUCIIOTHI.

12. MexaHu3M JIeHCTBUS yabTPAdUOICTOBOTO U3ITYUCHHUS HA JTUITUIBI.

buodusnueckne mexaHu3Mbl (POTOOMOIOTHUECKUX IMPOIECCOB B KOXKE. MeEXaHWU3M HHIYKIHH

APUTEMBI KOXKH YIbTPa()HUOIETOBBIM N3ITyYCHHEM.

14. Mexanu3Mm GOTOKaHIIEPOTeHE3a B KOXKE MOJI JCHCTBHEM YIbTPaHOIETOBOIO H3IydeHUs. MexaHn3m

¢doTocuHTE3a BUTAMUHA D3 B KOXE.



15. Mexanusm ¢oro3zarapa, (oTonpeBpamieHuss OminpyOuHa B KOXe HpHU (POTOTepanmuu KEeNTyXHu

HOBOPOXJICHHBIX.
16. Mexanu3m GoTOpeLEIIIUH.
17. ®otodusnueckue CTaaAuu 3peHUs Y TO3BOHOYHBIX, MEXaHU3M (OTOCUHTE3a B TrajJo0aKTepHsIX.
18. CencubunusupoBaHHble (POTOOMOTOTUYECKUE TPOIIECCHI.

19. Kunetruka d¢oTonpeBpamieHuii mncopaieHoB. Peaknuu ¢GoTonprcOeNMHEHUST IICOPAIEHOB K
NUPUMUIMHOBBIM OCHOBAaHHUSM. MeXaHU3M CEHCHOWIM3UPYIOUIETO NEHCTBHS TCOPAJIEHOB MpU

doroTepanuu ncopuasa.



7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH

- BHUMATEJIbHO MPOYUTATh MaTepUal NpeAblayIIeH JTeKINH;
- O3HAKOMHTHCS C YUEOHBIM MaTEpPHAIOM IO YYEOHHKY, YYCOHBIM MOCOOUSM, a TAKXKE JIEKTPOHHBIM
00pa3oBaTeNbHBIM PecypcaM ¢ TEMOM MPOYUTAHHOM JICKIIHH;
- BHECTH JIOTIOJIHEHUS K MOJIyY€HHBIM paHee 3HaAHUM 10 TeMe JIEKLIUHU Ha MOJISIX JIEKIIMOHHOM TeTpaiu;
- 3aMMcaTh BO3MOXKHbIE BOMPOCHI, KOTOPBIE CIEAYET 3aaTh MPENoAaBaTelio 0 MaTepualy U3y4yeHHOU
JCKIUH.

JlJ1s1 MOATOTOBKY K 3aHATUSIM CEMHHAPCKOT0 THNA 00yYAIOIINUCS J0/KeH

- BHUMATEJIbHO U3YYUTh TEOPETUUECKUI MaTepHall MO KOHCHEKTY JIEKIHH, Y4eOHUKaM, Y4eOHbIM
MOCOOHSM, a TAaK)KE JICKTPOHHBIM 00pa30BaTEIIbHBIM PECYpCaM;
- TIOJATOTOBUTHCS K BBICTYIUICHUIO Ha 33JaHHYIO TeMy, €ClId JaHHOE 3aJlaHue MPEeayCMOTPEHO IO
JTUCIUIINHE;
- BBIMIOJIHUTH TUCHbMEHHYIO paboTy, €Clii JaHHOE 3aJaHHe MPEeTyCMOTPEHO MO JUCIUILINHE;
- MOATOTOBUTH AOKJIAJ, MpE3eHTAlUI0 uiu pedepaT, €ciu JaHHOE 3aJaHue MPEeAyCMOTPEHO IO
JTUCIUILTHE.

JIJ1s1 IOATOTOBKH K 3aHATHUSIM J1a00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKIIUIICH T0/KEH

- BHUMATEJIbHO U3YYUTh TEOPETUUECKUN MaTepHall MO KOHCHEKTY JIEKIHH, Y4eOHUKaM, Y4eOHbIM
MOCOOHSM, a TAaK)KE FJICKTPOHHBIM 00pa30BaTEIIbHBIM PECYpCaM;
- TIIATENIbHO U3YYUTh U 3aKOHCIIEKTUPOBATh METOAUKH MPOBEACHUS SKCIIEPUMEHTOB;
-popaboTaTh TECTOBBIE 3aJlaHWs W CHUTYallMOHHBIE 33/Jaud, KOTOpble OBbUIM PEKOMEHJOBAHBI s
CaMOCTOSITENIbHOTO PEIICHHUS.

CamocrositenbHas padora cryaeHtoB (CPC) Briaovaer B cedst

paboThl ¢ y4eOHOM, Y4eOHO-METOUYECKON TUTEpaTypol 1Mo TeMe (PEKOMEHIOBaHHbBIE YUCOHHKH,
METOJIMYECKHE MOCOoOUsI, 03HAKOMJICHHE C MaTepualaMH, OIyOJIMKOBAHHBIMU HAa PEKOMEHIOBAaHHBIX
MEIULHUHCKUX CcalTax), OSJIEKTPOHHBIMH OO0pa30BaTeNbHBIMH pecypcaMu (JOTOJHUTENbHbIE
WUTIOCTPATUBHO-UH(GOPMAIIMOHHBIE MaTepHalbl, MpeJICTaBlIeHHble Ha calTe Kadeapsl), ¢
KOHCTIEKTaMHU O00ydYaromierocs: 4TeHue, M3ydeHHe, aHaiau3, coop um o0oOmenne wmHbOpMammu, e&

KOHCIICKTUPOBAHUC.



8. VYueOHo-MeTOaMYecKOe, WH(OPMANMOHHOE H MATEPHAJBLHO-TEXHHYECKOe oOecneyeHHe

JMUCIUIINHDI

8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

Ne HaumeHoBaHue, aBTOP, FOX 1 MECTO Hcnoas3dyercsa | KosuvecTtBo |Ii1eKTPOHHBII
n U31aHUA NP U3YYEHHH |IK3eMILISIPOB ajapec
/m pa3nesioB B pecypcoB

OndMoTeKe
1 2 3 4 5
1 [Dwuszuka u 6nodusnka: yaeOHUK s dotobuodusuka 7
CTYJIEHTOB MEAUIIMHCKUX BY30B, AHTOHOB B. |MonekynspHas
@., 2024 - 2025 onoduznka
2 | DU3MKO-XUMHUYECKHE OCHOBBI dorobuodusrka 489
(OTOOMOTOTHYECKHX TIPOIECCOB: YICOHUK
JUISL CTYJIEHTOB BY30B, Biianumupos 1O. A.,
IToranenko A. 4., 2024 - 2025

8.2. Ilepeuenn pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «VHTepHET», B TOM

yucse npodeccuoHaIbHBIX 023 TaHHBIX, HEO0OXOAUMBIX /IJIA OCBOCHHS JUCHUNIMHBI (MOIYJIA)

AN

8.3.

Hayunas snektponHas 6uonuoteka https:// www.elibrary.ru/

http://www.medbiophys.ru

www.studmedlib.ru — caiiT seKTpoHHOM OMOMHMOTEKH cTyaeHTa «KOHCYIBTaHT CTyIeHTa»
https://pubmed.ncbi.nlm.nih.gov/

www.studmedlib.ru

http://www.biblioclub.ru  (3mexTponnass OuOmMOTEYHass cHCTEeMa «YHHUBEPCUTETCKAS

oubnoreka onnaitay PHUMY um. [Tuporosa).

Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCIMOJIB3YEMbIX IIPpU OCYIIECCTBJIICHUU

06p330B3TeHLHOFO nmponecca mo AUCHUIIMHE (MO)Iy.]'[lO), BRJIKOYasi MEPeYCHb NMPOrpaMmMHOIo

o0ecnevyeHus U I/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM (l'lpH Ha.]'l]/l‘ll/ll/l)

Al

ABTOMaTH3UpOBaHHBIKH UHGOpMaUMOHHBIN komIuieke «lludpoBas agMuUHHCTpAaTUBHO-
obpasoBarenbHas cpena PHUMY um. H.U. [Tuporosax»

Cucrema yrpaBieHus 00y4eHreM

Microsoft Office (Word

MS Office (Excel)

MS Office (Power Point



6. bamibHO-peHTHHIOBas CUCTeMa KOHTPOJISl KauecTBa OCBOCHUS 00pa30BaTENIbHONM MPOrpaMMbl B

aBTOMAaTH3UPOBAHHOM 00pa30BaTENIbHON CUCTEME YHUBEPCUTETA.



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-

TEXHUYECKOTO olecredeHus: oOpa3oBaTeIbHON ACATEILHOCTH ISl pealu3anuud 00pa3oBaTeIbHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HaumeHoBaHue 000pyA10BAHHBIX Y4eOHBIX Ay IUTOPHUH Ilepeyenn

n CIenMaJIN3MpPoOBaHHON Meleu,

/m TeXHHUYECKHX CPe/ICTB

o0yueHust

1 [Ayautopus [uisl IPOBENEHNUS 3aHATUN JIEKIUOHHOTO THna,  (Croiel , CTanmoHapHbIN
3aHATHHA CEMUHAPCKOI0 TUIA, TPYIIIOBBIX U KomnsioTep , Komnerorep
VHAMBUYAJIbHBIX KOHCYJIbTALUH, TEKYIEr0 KOHTPOJIS U NepCcoOHaANIbHBIN , KoMIIbIOTEpHBIN
IPOMEKYTOUHON aTTecTaluu, 000pyA0BaHHAS cron , KoMnbroTepHas TeXHUKA €
MYJIbTUMEIUMHBIMUA U UHBIMU CPEACTBAMU 00y4YEHUs BO3MO>KHOCTBIO IIOJIKJIFOUEHUS K

cetu “Unrtepuer”

2 |AyauTopus Ais NpoBeAeHUs 3aHATHI ceMuHapckoro tTuna  |Crnekrpodoromerp , Kommnbrorep
(MpakTUYEeCKUX 3aHATUI), TAOOPATOPHBIX IPAKTUKYMOB, NIEPCOHANIBHBIN , KOMIIBIOTEpHBIN
1a00paTOPHBIX padOT, IEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB  |[CTOJ , [lokmouenus K
IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAlUM, TEKYLIETO  |KOMIIBIOTEpPY U MPUHTEPY , CTOJIBI
KOHTPOJISL U IPOMEXKYTOUHOM arTecTanuu, 000pya0BaHHas
MYJIbTUMEAUMHBIMU U UHBIMH CPEACTBAMU O0YyUEHHUS

3 |llomemieHue a1t caMOCTOATENbHOM paboThl 0Oyydaronuxcs, |YueOHas MeOemnb (CTOMbI, CTYJIIbs),
OCHAILIEHHOE KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO KOMIIBIOTEPHAsI TEXHHUKA C
HOJKITIOUEHUS K ceTH MHTepHeT U o0ecrieyeHneM I0CTya B |BO3MOYKHOCTBIO MOAKIFOYCHHS K
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPELy cetn «IHTEpHET» U
OpraHu3anuu o0ecreyeHrneM J10CTyrna B

3JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNbHYI0 CpeIy




4 |YuebHas ayauTopHs sl POBEICHUS IPOMEKYTOUHOM Y4eOHast MeOenb (CTONBI U CTYJIbS
aTTecTaluu JUTSE 00YYArOIIUXCS ), CTOJ, CTYI
npenoaaBaTeiiAi, HCpCOHaHLHBIﬁ
KOMIBIOTEP; HA0Op
JICMOHCTPAIIMOHHOTO

00opyoBaHus (MIPOEKTOP, SKPaH,

KOJIOHKH)

YHuBepcuter oOecriedyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMoro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TOAJICKUT OOHOBJICHUIO MTPH HEoO0XoaumMocTh). bubiaroreynsiit poH] yKOMIUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OO0YydYaloIlIerocs W3 Yuclia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

OOyuatromuMmcs obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIEe B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, IUCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HHPOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT 0OHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecredeHbl TNeYaTHBIMU U (WUJU) BJIEKTPOHHBIMU

O6paSOBaTeHBHHMI/I pecypcamMu B (bopMax, aJ[alITUPOBAHHLIX K OI'PAHUYCHHAM UX 300POBbA.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2
K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

@®opMbI NPOBeEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe
NPOMEKYTOYHOI aTTecTAlNu HAaNMeHOBaHHe
Koutpoib npucyrcrBus [IpucyrcrBue KIT
Onpoc nMCbMEHHbIN Omnpoc nucsmennsiii | OI1
Onpoc KOMOMHUPOBAHHBIHN Omnpoc OK
KOMOMHHPOBaHHBIN
[TpoBepka abopaTopHOii paboTHI JlaGopatopHnas JIP
pabota
Bunpl yueOHBIX 3aHATHN B (HOPMBI TPOMEKYTOUHOM aTTECTAIINN
®opMbI IPOBeIeHNS TEKYIIEr0 KOHTPOJISAA yCIeBAeMOCTH U Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTALNH HAHMMEHOBaHUE
JlekimoHHOE 3aHsATHE Jlexknus JI3
JlaGopaTOpHO-IIpaKTUYECKOE 3aHATHE JlaGopatopHo- JIII3
IIPaKTUYECKOE
CemMuHapckoe 3aHsTHE CemuHap C3
Konnoksuym Konnoksuym K
3auet 3auer 3
Buas! KOHTpOJIA yCrIeBaeMOCTH
®opMbI IPOBeIeHNS TEKYIIEr0 KOHTPOJISAA yCIeBAeMOCTH U Coxpaménnoe
NMPOMEKYTOYHOM aTTeCTALNH HAMMEHOBaHHUe
Texkymuil AMCUUTUTUHUPYIOIIUN KOHTPOJIb Hucuumnuaupyromuid | 1
Tekymmii TEeMaTU4ECKU KOHTPOJIb Temaruueckuii
Texkymuit pyOeKHBII KOHTPOJIb PyGexubrii P
IIpomexxyTouHas arrecranus [IpomexxyTouHas ITA




aTTecTanusg
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