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IIpu paspaborke paGoueit LIPOrpaMMbl Y4eOHOH JIMCHUIIIMHBI B OCHOBY IIOJIOXKCHBI:
1) ®roC BO 3 mo chmemmamesocTH 30.05.02 Menmummuckas Ouousuxa,
YTBEPXKICHHBIN IIPUKA30M Munucrepcrna Hayku M BeICHIEro obpaszosanust PD No 1002
or 13 aBrycra 2020 r.
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Poccun or «30» mas 2024 r., IpOTOKOJ Ne 5

3) Ipukas Munucrepersa Tpyna u conmansHoii sam|Tel PO Ne6111 or «04y aBrycra
2017 r. «O6 yrBepsxneHun PO ECCHOHAIBHOTO CTamapTa «Bpau-6uoduzuky.
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1poToK0I No ol
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1. ITosicHUTe/ILHASA 3ANIHCKA

1.1. Ileap ¥ MeCTO AMCHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Heas. OBnagenue 3HaHUSAMH B 001acTH OMO(PHU3MUECKUX OCHOB (PYHKIIMOHHUPOBAHHS KIIETOK,
OpraHoB M TKaHEW OpraHu3Ma 4YelIOBEeKa B HOPME M O CIBUTax B JTHX IOKa3aTesxX IpH
MATOJIOTMYECKUX COCTOSHUAX. OOywaromuecss IOJDKHBI TakKe OBJAACTh HMPHUHLIUIIAMH METOAOB
JMAarHOCTHKH TaTOJOTHYECKUX COCTOSIHUM, OCHOBAaHHBIX Ha HCCIEIOBAaHMU OHO(PU3NYECKUX
XapaKTEPUCTHK KIIETOK, OPraHOB M TKAHEH OpraHn3Ma 4eJoBeKa.

Juctunmuaa «Oomas ouodusukay n3ydaercs B TeUeHHUE 5 U 6 cemecTpa 3 Kypca U OTHOCUTCS K
OCHOBHOM dacTu y4yeOHOro rmaHa. JlMCHUIUIMHA SBISETCS TEOPETHUYECKHMM M TMPAKTUYECKUM
OCHOBaHUEM JUIsl TMOATOTOBKH CIIEUUATUCTOB 1o mpodumo «MenunuHckas ouodusukay. M3ydenue
muctumnHel «O61mas 6uodusnkay 0a3upyercs Ha 3HaHUAX, YMEHUSAX, HABbIKaX, CPOPMUPOBAHHBIX B
IpoLecce U3y4eHusl NUCUUIUIMH «Bpiciias matemaTtukay, «MexaHuka, 3JeKTpruiecTBo», «buonorus»
n «Hopmanbnas ¢Qusnonorus». OcBoeHHE [TaHHOH AMCHUIUIMHBI SBISIETCS OCHOBOHM /st
MOCJEAYIOIEr0 MU3Y4YEHUsS JUCHUIUIMH: «DU3NYECKUE OCHOBBI BHU3YaJIU3aLUU MEIULMHCKUX
n3o0paxkenmit», «JlydeBass auarHoctuka», «MeaunuHckas Onopusnka», «MIMMyHOIOTHS» a TaKkKe
JUIA  TOCJHENYIOIIET0 IPOXOXACHUS IEJaroruyeckod IMpakTUKW, MOJIOTOBKM K HTOTOBOMU
rOCyJ1IapCTBEHHOM aTTECTALUU.

1.2 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHUs] MO JMCHHUILJIMHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHON IPOrpaMMe HHAUKATOPAMH IOCTHKEHUsI KOMIIeTeH UM

Konx u HanmeHoBaHMe Koa n HanmeHnoBanue uHaAuKaTopa | Pe3yabTaThl 00yueHus
KOMIETEeHIHH AOCTHKEHUS] KOMIETEHIIUU 10 Y4eOHOH JMCUUTINHE
(MonyJ110)
OIIK-1. Crnocoben | OIIK-1.1. Hcnone3yer 3HaHUS O | 3HATBOCHOBHBIE 3aKOHBI U
UCIIONIB30BaTh W NPUMEHATH | COBPEMEHHBIX aKTyaJIbHBIX | PE/ICTaBICHUS B
byHIaMeHTalIbHbIE ¥ | mpo6IeMax, OCHOBHEIX OTKPBHITHSX M | OOJaCTHECTECTBCHHBIX U
MPUKIIAJHbIE MEHUIUHCKUE, | METOOJOTHYECKUX pa3paboTkax B | TPUKIAHBIX TUCIIHILIIMH
€CTECTBEHHOHAYYHBIE  3HAHUSA | 0OIACTH OMOIIOTUYECKHX y | MeauKo-Onomoreckoro
IS TIOCTAaHOBKM W PEUICHUS | CMEKHBIX HayK, normmaer | POPMIA.
YMeTbOLICHUBATh,
CTaH/IapTHBIX U | MOKIUCUUIUIMHAPHBIE  CBS3H |
aHaJIM3UpPOBaTh, 0000IIaTh
MHHOBAIIMOHHBIX 3a7a4 | CIOCOOGH WX  NPUMEHATh  IIpH
. o lu PUMEHSTh
npo¢ecCuOHAIIBHON perieHuu 3a1ad npodhecCuoOHATBHOM MPO(ECCHOHATBHYIO
IEATeNLHOCTH JeSITebHOCTH. HHDOPMAIIHTO Ha
TEOPETUKO-
OIIK-1.2. Ananusupyer TeHjaeHimy | METOAOTOTHICCKOM
Pa3sBUTHUS Hay4HBIX MccienoBanuil u | YPOBHE.
MPaKTUYECKUX pa3paboTok B
o Baangern OCHOBHBIMH
n30paHHON chepe
. METOAAMHU  HCCIEIOBAHUS
npoeCCUOHATIBHON  JIeSITEIbHOCTH,
B 00JIACTH HAyK MEIUKO-
bopmynupyer MHHOBALMOHHBIC | o o0 oo on
MPEATIOKESHUS TSt PEIICHHS | 110 dypriry.

HECTaHJApPTHBIX 3a7ad, HCIOJIb3Ys
yrIyOJeHHYI0 — OOIIEHAy4YHYI0 U
METOJINYECKYIO CHEUAIBHYIO
MOJITOTOBKY.




OIIK-1.3. CrnocobeH mIaHUPOBATb,
OpPraHHW30BBIBATH U TMPOBOJUTH
HAy4YHO-HCCIIEIOBATEIILCKIE PabOTHI
B o0nactu OMOTEXHOJIOTHH,
MMPOBOJIUTh KOPPEKTHYIO 00pabOTKy
pe3yabTaTOB  JKCIIEPUMEHTOB W
nenatb 00OCHOBaHHBIC 3aKIIOYCHUS
Y BBIBO/IBI.

[1K-4.
(byHIaMEeHTaIbHBIX
HCCIIEA0BaHUN B
MEULUHBI U OHOJIOTHH.

Brinmosnenue
Hay4YHBIX

oOJactu

[1K-4.1. TloHumaeT TeopeTHIEeCKue 1
METOANYECKUE OCHOBBI
(dyHIaMEHTAIBHBIX U MEIMKO-
OMOJOTUYECKHUX HAYK

[1K-4.2. O60CHOBBIBaET HAY4YHOE
HCCIIeIOBAaHKE, BEIOUPATh OOBEKT U
WCIIO0JIb30BaTh COBPEMEHHbBIC
ouodusnueckue, Pu3nKo-
XUMHAYECKHE U MEIIHKO-
OMOJIOTMYECKUE METOIbI
UCCIICIOBAHHS

I1K-4.3. CriocoOeH nMpoBOIUTH
AKCIICPUMEHTAIbHBIX HCCIICIOBAHUH,
HaIpaBJIEHHBIX Ha MOJIYYeHUE
HOBBIX ()yHIAMEHTAIBHBIX 3HAHUH O
(U3UKO-XMMHUECKUX MEXaHU3Max
(YHKITMOHUPOBAHUS YETOBEYECKOTO
opraHusma B HOpME U IIpH
MaTOJIOTHH

3HaTh OCHOBHBIE
dbyHIaMeHTaIbHBIE u
YaCTHBIC 3aKOHOMEPHOCTH
MEIMKO-OMOJIOTHYECKOTO

npoduis, METO/IBI
MJIAaHUPOBAHMUS,

dbopMynupoBaHUs u
perieHus Hay4HO-

HCCIIeIOBATSIBbCKUX 3aday
B o0jlacTd OHOJIOTHH U
MEIHIAHEI.

YMeTb aKTUBHO
MPUMEHSATh OCHOBHBIE
dbyHIaMeHTaJIbHBIC U
YaCTHbIEC 3aKOHOMEPHOCTH
MeIUKO-0MOJIOTHYECKOTO
npoduis 1s
dbopMynupoBaHusl,
MJIAHUPOBAHUS U PELICHUs
HCCIICA0BATENhCKUX
Hay4HbIX 337]a44 B
001acTH OMOJIOTHH U
MCOULIMHEL.

Baaaernb aHanuzoM u
OLICHKOW Hay4YHOU
uH(popMaluy,
(bOpMyITHPOBKH BHIBOJOB
[0 UTOTaM HCCIICAOBaHUM,
HAOIIOAEHUN U
AKCIIEPUMEHTOB.

2. TpeOoBaHus K pe3yJIbTATAM OCBOCHHSI YUeOHOH TUCHHUIIIMHBI

2.1. Tunsl 32524 npogecCHOHAIBHON AeATe1bHOCTH
3amaun npodeccrnoHalbHON N1eATENbHOCTH, KOTOpBIE JIEKaT B OCHOBE MpenojaBaHUs y4eOHOM
JTUCHUIUIMHBL. HAyYHO-UCCIIEI0BATENbCKUH.

2.2. IlepeyeHb KOMIETEHUHH, HHIUKATOPOB [OCTH/KCHUS KOMIETEHIHA M HHIEKcA

TPYA0BO# pyHKIHH

H3zyuenue yueOHOU OUCYUNIUHBI HANPABIEHO HA (HOpMUPOBAHUE )Y 00YUAIOUUXCS CLeOVIOUWUX
yuugepcanvhvix (VK), oowenpogheccuonanvnvix (OIIK) u npogeccuonanvuuix (I11K) xomnemenyuii:

n/Ne| Homep/ unaekc

Homep

HNnpexc ‘

Ilepeyenn

‘ OneHovnnlie




KOMINETEHIIHH | WHIHKATOpa TPYA0BOIi NMPaAKTHYECKUX cpeacTBa
(i ero yactu) | Kommerenuu | (pyHKIHM U ee HaBbIKOB IO
U ee cojepxkanue | W (MM ero COAECPKAHME OBJIAJICHU IO
YacTH) 1 ero KOMIIeTeHIHel
cojiep:kaHue
1 2 3 4 5 6

1. | OIIK-1. OIIK-1.1-1.3 OCHOBHBIMU YerHBI ompoc,
Crniocoben MeTOAaMH NHCbMEHHAs
UCTIOJIB30BaTh U chneﬂOBaHHH B | paGora, TecTsl,

o0yacTu Ha
MPUMEHSITh YK KOHTPOJIbHBIE
o ME/IUKO- 5
AMCHTAJIbHBI a0o0ThI

yHA 6HONIOrHIECKOTO | P ’
€ U IPUKJIA/IHbIC npodus MpaKkTUYeCKast
MEIUIIUHCKUE, 3ajava.
€CTeCTBEHHOHAYY
HBIC 3HAHUS JUIs
MOCTAaHOBKH U
pereHusI
CTaHIApPTHBIX U
WHHOBAIIMOHHBIX
3ama4
npodeccnoHaTbH
OM J1€ATEIBHOCTH.

2 [IK-4. I1K-4.1-4.3 B/01.7 (hopmyTMPOBAHUS | YerHbIA ompoC,
Brinonnenue Brmonnenne » IAHUPOBAHMA M | e Mennas
(byHIaMEeHTaJIbHBI ysnamenTanpH | POLICHIA paborta, TecThl,

HCCIIEIOBATEIBCK
X Hay4YHBIX BIX HaydHBIX X Haﬂ HEIX KOHTpPOJIbHBIE
HUCCIIENOBAHUI B HUCCIICIOBAHMH B i paboTHl,
6 3a/1a4 B 00y1acTH
obmacTu 00IIaCTH N — MpaKTUYeCKast
MEIUIMHBI U
MEIULIMHEL U Asea MEIALIAHE 3ajayda.
GHOJIOI 1. OHMOJIOTHH.
3. Conep:xanue padoyeii nporpaMmmsbl
3.1 O0bem yueOHOM AMCHHUILVINHBI (MOAYJIs1) M BUABI Y4e0HOH padoThI
Bcero Cemectp
. yacoB/
Bua y4e6Hoii padoThI Ne § Ne 6
3a4eTHBIX
e TMHMII 4acoB
1 2 3 4
KonTakTHasi padoTa (Bcero), B TOM 4uCIIE: 164 72 92
Jlexumu (JT) 42 18 24
[Tpaktuueckue 3anstus (I13) 122 54 68
JlaGopatopusie padotsl (JIP) - - -
CamocrosiTesibHast padoTa
124 72 52

odyuarmerocsi (CPO), B Tom unciie:
IloaroroBka K T€KyIeMy KOHTPOJIIO 40 24 15
[ToaroroBka Kk MPOMEXKYTOUYHOMY KOHTPOIIIO 40 24 15




[ToaroToBka Kk ayTMTOPHBIM 3aHITHSIM 44 24 22
Bua npomexxyTouHoii s () 36 ) 36
aTTecTAlH

HUTOI'O: Oomas gac. 324 144 180
TPY10eMKOCTh 3.e]1. 9 4 5

3.2. Ilepeyennb pa3nesnoB yueOHOW TMCHUIJIMHBI U KOMIIETEHIUI ¢ YKa3aHHEM COOTHECEHHBIX C

HUMHU TEM pa3aejaoB JUCHUIIIMHBI

Ne HNnaexc HaumenoBanue
n/nm | KOMIeTeHun pa3aesa yueOHoi Conep:xanue pa3nena (TemMbl pa3iesioB)
" AUCHHILIMHBI
1 2 3 4
1. | OIIK-1, IIK- IIpeamer wu  MeTonbl  OWOGM3WKH,  pa3eibl
4 OnopU3UKH. O6mue 3aKOHOMEPHOCTH
(GOTOOMONIOTHYECKUX — TPOLECCOB;  MPSAMBIE |
(dhoTOCCHCHOUTN3NPOBAHHEIC MIPOLIECCHI.
DJEeKTPOHHBIE TEPeXoJpl B OHOMOJEKYyNIax IMpH
MOTJIOIICHU T cBeTa u JIOMHUHECIICHITUH.

KBanToBas 6modusuka

KonnuecTBeHHBIE 3aKOHOMEPHOCTH IOTJIOIICHUS
cBeta Omomosekynamu. OCOOCHHOCTH MOTIIOMICHUS
cBeTa B OHOJOrMYECKUX OOBEKTax: BIHUSHHE
HEPABHOMEPHOT'O PACHPEIEICHHS TOTIONIAOIINX
CBET MOJIEKYN U cBeTopaccesiHusi. KonnyecTBeHHbIE
3aKOHOMEPHOCTH (hOTOFOMUHECTIEHITUT B
OMOIOTHYECKHUX CUCTEeMax. CrekTpsl
(boTOoNIOMUHECIIEHIINY OMOMOJIEKYST U CIIEKTPHI €€
BO30yKaeHHs. KHHETHYecKHil TepeHoC HHEPruu
AJICKTPOHHOTO BO3OYXKIEHUS B OHOJOTHYCCKHX
o0BeKTax, aHau3 mporecca npu
doroauHamMuyeckoil Tepanuu. Murpamnus 3Hepruu
AJICKTPOHHOTO BO3OYXKJIEHUS B OHOJOTHUYECKHUX
CUCTEMaXx. buonromuneceHnus u
OMOXEMUTIOMUHECIICHITUSIONOJIOTMYECKUX  CHUCTEM.
Kunertuka (OTOXMMHUYECKUX peBpaIieHui
OMOMOJIEKYII. CrnexTpbl nencTBus
dboTonpeBpalieHnIONOMOIEKYT u
($hOTOOMONIOTHYECKUX ~ MPOIECCOB. MexaHusm
OEHCTBUS  yAbTPa(UONETOBOTO HM3IYYCHHUS Ha
OenmkH, JMIHAIBI W HYKJICWHOBBIC  KHCIIOTEHL
buodusnueckne MexaHU3Mbl (OTOOMOTOTHUECKUX
IIPOIIECCOB B KOXe, BBI3BIBACMBIX
yIbTPaduOIECTOBBIM U3ITy4eHUEM: apUTEeMa,
dotocunTe3 BuTammHa D3, QoTokaHIEpOTreHe3.
HauanpHbie Onodusndeckue craguu GOoTOCHHTE3A B
3€JICHBIX pacTCHHSIX. CoBpeMeHHBIC
KOMIIBIOTEPHBIE CIOCOOBI 00paboTkH
OMo(pU3NUECKNX  DKCIIEPUMEHTAIBHBIX  JaHHBIX,
MOJIy4aeMBbIX B BHUJE CIOXKHBIX KOJIHYECTBEHHBIX
3aBUCUMOCTEM.




OIIK-1, TIK-
4

MonexyinspHas
onodusmka

[Ipeamer w MeToABbl MOJEKYISPHOU OUODU3UKH.
Ucrtopus pazButus. Bkiiag 0Te€4eCTBEHHBIX YYEHBIX
B pa3BUTHE MOJICKYJIIPHON OMOpHU3UKH.
CoiBopoTouHblii  ansOymun  uenoBeka (CAY):
coJiep>KaHue B KPOBU, OCHOBHbIE (DYHKIIMH. DTarbl
TpaHcOpTHON  ¢yHKIUM  Oenka.  OCHOBHBIE

(hUBUKO-XUMHYECKUE CBOICTBA CAY:
pacTBOPUMOCTb, MOJIEKYJISIpHAs —Macca, 3apsij,
M303JIEKTpUYecKas TOUKa, KO3 UIUEHT

muddy3un,  Bsa3kocth,  ¢opma.  CTpykTypa
CAUY.CpenneuncneHHass  MOJIEKYJIsipHas — macca.
CpenHeBecoBasMOJIEKYJIISIpHAsI Macca.
CpeaHeBUCKO3UMETPUYECKAsIMOJIEKYIIsIpHAs Macca.
[TprunHa HEBO3MOKHOCTH HCIIOJIb30BAHUS METOJI0B
KPUOCKONIUU M HO0YIMOCKONUU [UIsl U3MEpPEHUs
MOJIEKYJISIPHBIX Macc MakKpoMOJIeKyJd. MeTronbl

OIpEICIICHUS MOJICKYJISIPHBIX macc
OMOMaKPOMOJIEKYII: OCMOMETpHUS,
reJapbxpomMaTorpadus, anekTpodopes
BIIOJIMAKPUIIAMHTHOM  TeJie, paccesiHhue CBETa,
BUCKO3UMETPHSIL. Kondopmannonnas
MOTCHIUATbHAS YHEPTHS OCITKOBBIX MaKPOMOJIEKYIL.
BHyTpr- ©M = MEXMOJEKYISIpHbIE  CHIBI |

B3aMMOJICHCTBUS OMOMAaKPOMOJIEKYJI: KYJIOHOBCKOE
B3aMMOJEICTBHE, MOHIUIOIbHBIE B3aUMOJICHCTBUS,
BaH/IEPBAAJIbCOBBl  CHJIBI, BOJOPOJHBIE  CHJIBI,
cTepuueckue  cuibl  (cuiabl  nedopManMd U
HANpsDKEHUS BAJICHTHBIX CBSI3€M M YIJIOB, CHJIBI
3aTOPMOKEHHOCTH BpallleHUs NENTUIHBIX
TPYNIBOKPYr MpOCTBIX cBsize. [‘mapodobHOe
B3aMMOJICUCTBUE.  YHUKaJbHbIC (aHOMAIbHBIC)
¢usznueckue CBOMCTBA BOABI U HUX pOJb B
Ouoslornyeckux rmnporeccax. MoJenu CTpYKTyphl
Mosiekynbl Boabl. Ctpykrypa npaa. CTpykTypa
JKUJKOU BOJBbI. MOJen CTPYKTYpBI KUIKOU BOJBI:
MUKpPOKpHCTaJINYECKas,

KBa3MKpUCTAJUINYEeCKass(KOHTUHYaJIbHA) "
accouuatuBHas Tunote3pl. CTpykTypa BOABI B
pactBopax. MonHble pacTtBOphl. Kunernueckuii n
TEPMOJUHAMUYECKUH TOJAXOIbI JUIS  ONHCAHUs
COJIbBATallMd MOHOB B pacTBopax. OOmias Monenb
CTPYKTYpbI BOAbI B HOHHBIX pacTBopax. CTpykTypa
pacTBOpa HEMOJSIPHBIX MOJIEKYN: TUApopoOHOe
B3aUMO/ICHICTBHE. [lepBrunas CTPYKTypa.
HonuszanuoHHoe paBHOBECHE B Oemnkax,
MOJIIPHOCThH OEJIKOBBIX AMUHOKHUCIIOTHBIX OCTAaTKOB.
Bropuunas  crpykrypa.  PacmnpocTrpaHeHHOCTB
BTOPUYHBIX  CTPYKTYp B  Oeikax, BJIHMSHHE
AIIEKTPOCTATUYECKUX  CHI M THUAPO(OOHBIX
B3aUMOJICCTBUH Ha CTaOWJIIBHOCTh BTOPUYHOMN
CTPYKTYpPbI TOJHIENTHAOB U OenkoB. TpernuHas
CTPYKTYpa. TepmonnHamMuyeckas MOJIEIIb




CTPYKTYPHOM OpraHu3aluu OenKoB.
MaxkpoMoneKkynsipHasi OpraHu3aius TIOOYISIPHBIX
oenkoB. "KamenpHas" wmogmens  bpecnmepa wu
Tanmmypna. "Cdepuueckas" moaens Ouriepa.
AHaNM3 TPETUYHOM CTPYKTYpHI Oelika o duepy.
[1n10THOCTD YIIAaKOBKM aMUHOKHUCIOTHBIX OCTaTKOB B
MoutekyJax 6enka. O0beM U IIIOTHOCTh OEJIKOB.
JIMHAMUYHOCTb TPETUUHOM CTPYKTYpPbl. AHAIU3 U
MIPEACKa3aHNe BTOPUYHON U TPETUYHOUN CTPYKTYpbI
Oesnka no nepBuyHOM. OuU3nyecKkre MPUHIUIIBI

caMOOpraHu3alu OEIKOBBIX MOJIEKY.
"TepMoaHaAMHUYECKas rUInorTesa
camoopranuzanun” U 9KCHEPUMEHTAIbHOE

noaTBepxaeHue ee. Craauu caMocOOpKU OEITKOBBIX
mosiekyn 1o IItunemny O.b. Cssasp  Mexny
CTPYKTYPHBIM ¥ (YHKIIMOHAJIBHBIM I10/100HEM.

BripoxaeHHOCTD KOH(UTYpaIIIOHHOM
uHpopmanuu. du3nueckas Teopus
CTpyKTypHOHOpranuzauuuu 0OenkoB. OCHOBHBIE
MOJIOKEHUA(PU3MICCKOH TEOPHH. Meton
TEOPETHYECCKOTOKOH()OPMAITHOHHOTO aHaau3a.
KonmuectBeHHbIN METOJ TEOPETUYECKOTO
KOH(OpMaIMOHHOTO aHaIu3a NEITHUJIOB.
UYerBepTuuHas CTPYKTYpa. Ananuz Yqucia

CyObEMHMII M HX B3aUMHOIO paCIOJIOXKEHUS.
CTabuIbHOCTh YETBEPTHUUHOM CTPYKTYpHI OEJIKOB.
MeTtoel IpeCcKa3aHus CTPYKTYpBI
OENIKOB,[IOCTPOCHNUE MOJIEKYJISIPHBIX MOJeNel C
nomouipro 9BM. CTpykTypa HyKJIEHHOBBIX KHCIIOT.
Kondopmanmonnsiii  ananus. VYTaOel  BpalleHUs

0CTOBA HYKJIEUHOBOM KHCJIOTBI u
CTEpPUYECKUEOTPAHUYEHHS. B3anmoneiicteus
IIEPBOTO " BTOPOTO MOpsJKA. Cusl,
cTabuUIM3MpyroLIe YIOPSII0YEHHbIE

KoH(popManuu. Tumbel CrapuBaHUS OCHOBAHHWHA B
Kpuctauiax U B pactBope. CTIKMHI OCHOBAaHUM.
OcHoBHBIE CHJIBI, O0O0ECMEUYHBAIOIINE CTIKUHT-

B3aUMO/JICUCTBUS. Tpernunas CTPYKTypa
HYKJIIEMHOBBIX KHCIOT. CTpyKTypa XpOMAaTHHA.
Wndpakpacnas CIIEKTPOCKOITHS (MKC)

MOJIMMENTHIOB W OenkoB. DHU3WYECKHE OCHOBBI
HUKC. OcHoBHBICE THIIBI KOJeOaHWS  aTOMOB
BMOJIEKYJaxX. XapakTepucTuuecKue YaCTOThI
KOJIeOaHUs aTOMOB TENTHUIHON TPYIIBl OETKOB.
AHanu3 cnekTpoB morjomieHuss OenkoB B UK
nuamnaszone. UK-guxpousm. Mertop aeiitepoodmena.
AHann3 BTOpUYHON CTPYKTYpHI Oenka metogom MK
CIIEKTPOCKOITHH. DKCIEePUMEHTATHHOE
UCCJIEI0BAHKE ONTUYECKOM AKTUBHOCTH
noaunentuaoB u 6enko: JJOB u KJI[. ®uszndeckue
OCHOBBI ONTHYECKOMAKTUBHOCTH MAaKPOMOJIEKYII.
Meron JOB. OneHka cTeneHUu COUPATBHOCTH




oenkoB Mmeroaom JIOB: wmerton [lpynme, meton
Mododura. Meron K. Ounenka creneHu
CIIUPATTBHOCTH 0€eJIKOB METOJIOM K/
"N30AMXPOUYHBIA MeTOA" PeHTreHOCTPYKTYpHBIH
aHanu3 OenKoB. PeHTreHOCTpYKTYpHBINH aHalu3
TIOOYISIPHBIX  O€NKOB.  MUJUIEPOBBI  IIOCKOCTH
OTpaX€HUs PEHTreHOBCKUXJyded. 3akoH bperra-
Byneta. Ilonarue oOpaTHOM KpHUCTAITUYECKOM
pelieTku, BekTopHas ¢opMa ypaBHeHus bperra-
Byneda. Crpykrypnsiii dakrop. Ilpodiema da3 u
MeTos u3oMopdHoro 3amemieHusa. OmnpeneneHue
CTPYKTYPHBIX (akTopos, BBIUHCIICHUE
AIEKTPOHHON IJIOTHOCTH. Co3pnanue
MIPOCTPAHCTBEHHOW  MOJelNu  O€JNKOB.  AHanu3
TPETUYHOM CTPYKTYpPbl MHOTJIOOMHA, T€MOTTIOOHUHA,
JaM30UMMa, PUOOHYKIIEa3bl, KapOOKCHUIIENTH/IA3HI.
AHanu3 CTPyKTYpbl U (DYHKUMU MOJUMIENTUIIOB U
OClIKOB C TMOMOMIBIO MeToja (IIyOpEeCeHTHBIX
30HA0B. Ilpunmun wmeroga. OCHOBHBIE —THIIBI
(di1yopecueHTHBIX 30H/IOB. [TapameTpsl
MOTJIOIICHUS u dbyopecueHIuu 30H/I0B:
[IOJIO)KEHHUST ~ MAakCMMyMOB  TIOIJIOIIEHUS U
dyopecueHIH, MOJIYIIMPUHA MaKCcuMyMa,
MHTEHCUBHOCTh ~ MakcuMyMma  (JIyopecLeHIuH,
KBAaHTOBBII BBIXOJ], BpEMsl JKHU3HU BO30YKIECHHOTO
COCTOSIHUS, CTENEHb MOJIIPU3ALNN, AaHU30TPOIUS
¢nyopecuennuu. I[Ipumenenne wmeroma HWPIID
GiyopecueHIIMM Al OLEHKH PACCTOSTHUINMEXKTY
napamMM 30HJOB, CBSI3aHHBIX C OHOOOBEKTOM.
UccnenoBanue CTpyKTypbl OEIKOB U HYKICHHOBBIX
KHCJIOT. N3yuenne OeOK-TUITHUTHBIX
MIPOCTPAHCTBEHHBIX B3alMOOTHOLICHHH B
MeMOpanax ¢ momombsio MPIID ¢dayopecuennuu.
Meronsl OIIpEACIICHUSA BpallaTeIbHON u
narepanbHON Jubdy3un Monekyil. Pe3oHaHCHBIE
METOJIbl HCCJEOBAaHUS CTPYKTYphl M (QYHKIUHU
nonunentuaoB u Oenxos: AMP, OIIP. Snepnsrit
MarHUTHBII pe30HaHC (SIMP) BBICOKOT'O
paspelieHuss MmoaunentuaoB OenkoB. [lapamerpbl
criekTpoB  SIMP: WHTEHCHMBHOCTH, NOJIYIIMPUHA,
XUMHUECKU caBur. (OTHECEHHE CHUTHaJIOB B
cnektpe  SIMP  OGenka Kk ompene’IeHHBIM
AMUHOKHUCJIOTHBIM OCTAaTKaM MOJUIENTHIHON LIETIH.
Cas3p napamerpoB crnektpa AMP ¢ ¢usnyeckumu
XapakTepUCTUKaMU MoJieKyl. JAIMP-cniekrpockonus
owmonornueckux cucrem. 1H, 13C, 31P - SAMP-
cnekTpel OenkoB.Criektpsl  SIMP  HyK/IeHHOBBIX
KUCIOT. MeToJ 53JIeKTPOHHOTO MapaMarHUTHOTO
pezonanca (OIIP). ®usuueckue OCHOBBI METOA.
[TapameTrpsl  cniektpoB  OIIP:  HMHTEHCHUBHOCTB,
nonymupuHa.  CBEpXTOHKOE  B3aUMOJEHCTBUE.
KonTtaktHOoe = B3auMojencTBUE.  AHH30TPOIHOE

10



CBepXTOHKOe pacuierienne. JOIIP-cnexkrpockonus
MeTajuico/iepKamux OenkoB. MeToJ CHHHOBBIX
METOK M 30HJOB. Bpemss  koppensauuu
BpallaTeabHON g dy3uu, napamerp
VIOPSAOYEHHOCTH, MapaMeTp TuApopoOHOCTH.
MeTo/1 CIIMHOBBIX JIOBYIIEK: OCHOBHBIE MPUHITUITHI
U TpakTU4Yeckoe Hcronb3oBaHue. llpumenenue
MeTo/1a OIIP B MEINKO-ONOIOTHUECKUX
HCCJIEIOBAHUSIX. MarnutHas pe30HaHCHAs
Tomorpadust: pusnueckue ocHOBBL. Vcnonp3oBaHue
merona MPT B Omonoruu m memunuue. Jlpyrue
Buael tomorpapuu: KT, IIDT, anruorpadus.
BzaumopeiictBue OMOMaKpOMOJIEKYJ C JIUTaHJIaMU
B YCJIOBMSIX paBHOBecHUs. PaBHOBECHOE CBSI3bIBaHUE
JUTaHJ0B C MaKpOMoOJIeKydamMu. THUIIbI CBA3BIBAHUS.
B3auMozeicTBue Mexay LEHTPaMH CBS3bIBAHUS.
Koomnepatusnoe CBSI3bIBaHUE KHUCIIOpOJia
remoriioonHomM. KpuBas oOkcureHanuu. AHam3
paBHOBecHsICBSI3bIBaHUS  Kuciopojga. KoncranTa
Xwula W JHEpPrus B3aUMOJCHUCTBUSA T'E€M-TEM.
Oddexr bopa. BzaumoneiictBue  IBYOKHCH
yraepoga ¢ remoriobmHoM. CBsi3b  MeXIy
CTPYKTYpOl U MeXaHu3MOM (DYHKIHOHHUPOBAHUS
remornioonna. KondopmanmonHoe paBHOBecHe B
nonunenTuaax u  Oenkax. Yyactue OenKoB
TEIUIOBOTO IIOKa (IIAepOHOB) B  penapanuu

CTPYKTYpBbI JEHaTYpPUPOBAaHHBIX OEJIKOB.
MexaHu3mbl yaJeHUSTIOBPEKIEHHBIX
O€JKOB;IPOTEOCOMBI, HUX CTPOCHHE U MYTH
aKTHBALINU. CtpyKTypHBIE MIepPeX0/1bl B
HYKJIEMHOBBIX KHCIIOTax. Crpykrypa "
CTaOMIIBHOCTD OJIHOLIETIOYEYHBIX HYKJIEMHOBBIX
KHCJIOT. PaBHOBecue MEXIy  OJHO- "

JBYXIIETIOYEYHBIMH  CTPYKTypaMu. Temmeparypa
IUIaBJIeHUs U crabuiabHOCTh. BnusHue pH Ha
CTPYKTYpYy MTOJIMHYKJIEOTUIOB.
I'mpponvHaMUYeCKUe MCCIIEIOBAHUS  IIJIABICHUS
JBOMHOM chupanu. BiusHue WOHHOW CHIIBI Ha
TEPMOCTAOMIILHOCTHABOMHON  CHOHMpald U Ha
miaBieHre noiauHykieotunoB. [lnaenenne [JHK.

Penaryparnus KOMIUIEMEHTaPHBIX Lenei.
CBs3pIBaHNE HYKJIEMHOBBIX KHCIOT C JIMTaHJaMHU.
OcHoBHbIE MEXaHU3MBI CBSI3bIBaHMSI.

TepmonnHamuueckass MOJEIb CaMOOPTaHU3ALNA
OenxoBoi MoJekyibl. HenuueitHas HepaBHOBecHas
tepmonuHamuka. Teopuss Ilpuroxxkmna: Teopus
JMICCUTIATUBHBIX CHUCTEM, Teopus Oudypkauui.
denomeHosornueckas OudypkaloHHass MOJEIb

camocOopkuOeKa. dusnueckas TEOPHS
CTPYKTYpHOW opranuzanuu Oenka. bmkawme,
cpenHue, JaJIbHHAE BHYTPUMOJIEKYIIIPHBIE

HEBAJICHTHLIE B3anMoaelcTBus. KoanmuecTBeHHas
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OIICHKa »HHEPrMU BCEX BHUJIOB B3aMMOJACHCTBHI
oenka. @dparmeHTapHbId METOJ TEOPETUUYECKOTO
KOH(OPMaIIMOHHOTO aHAIM3a MENTUI0B M OEITKOB.
Pacuer  TpexmepHOW  CTPYKTYpBI
MaHKPEATHYECKOr0 TPUTICHHOBOTO HHTHOHUTOPA.

OBIYBETrO

3.3. Pa3znennbl yueOHOM JUCUMIIMHBI, BUAbI YUeOHOI 1eITeJIbHOCTH U ()OPMbI KOHTPOJIS

DopMbI
N TeKyIIero
Buabl yueOHO# 1eATeJIbHOCTH,
KOHTPOJIsA
BKJII0YAsl CAMOCTOSITEIbHYIO
Ne HaumenoBanme pa3jaena ycrneBaeMocCT
Ne . padoty o0y4arommuxcs
ceMe Y4eOHOM TUCUUIIMHBI u (no
n/n (B yacax)
cTpa (Mmonxyuis) Heoenam
cemecmpa)
3+, Konr
J JIP o Cp poith BCEro
1 2 3 4 5 6 7 8 9 10
1. 5 NUCbMEHHAs
KBanToBas 6no¢usnka 18 - 54 72 - 144 pabora,
TECTUPOBAHU
e
2. 6 MUChbMEHHAs
MonexynsipHasi Onopu3uKa 24 - 68 52 - 144 pabora,
TECTUPOBAHU
e
3. 6 IToaroroska k - - - - DK3aMeH
MIPOMEKYTOUHOMN 36 36
aTTeCTalluu
Wtoro 42 - 122 124 36 | 324

*TIpumeuanue: B TOM 4uciie npakTudeckas noaroroska (I11T)

3.4. Hazpanue TeM JeKIUH M KOJUYECTBO 4YacOB IO ceMecTpaM H3y4eHUsl y4deOHOM
AUCHUILIMHBI (MOYJIs).

Ha3panue Tem Jiekumid y4eOHOH IMCHUILIMHBI (MOIYJIs1)

Yacel

Cemectp

2

3

4

Paznen 1. KBantoBas 6nodusnka

I[Ipenmer wu  merompl  Owodmsuku.  OOmue  3aKOHOMEPHOCTH
(OTOOMONOTHYECKMX ~ MPOIECCOB. DONEeKTpOHHbIE  MEpexoabl B
OMOMOJIeKylnax  I[pH  TOMVIOMIEHHMM  CBeTa M JIIOMHHECICHIIUU.
KonnyecTBeHHBIE 3aKOHOMEPHOCTH TIOTJIONIEHHUSI CBETa OMOMOJIEKYIIaMHU.
OcoOeHHOCTH TOTJIOUICHUSI CBETAa B OMOJIOIMYECKMX OOBEKTax: BIIUSHHUE
HEPaBHOMEPHOTO pacHpe/esieHHs] TOTJONIAOINX CBET MOJEKYT W
cBeTopaccestHusl. OCOOCHHOCTH TOTJIONIECHUS CBETa B OHOJIOTHYECKUX
00BEKTaX: 3aBUCHMOCTb OT OPHEHTAIIH MOJICKYJI.

KonunuecTBeHHbIE 3aKOHOMEPHOCTHU (boToMOMUHECIEHITNN B
Ouosornyeckux cucremax. CHeKkTpbl JIOMMHECLHEHLIIMM U  CHEKTPBI
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BO30YKIICHHs JIFOMUHECIICHIIMU OMOMOJIeKysl. KuHetndeckuii TmepeHoc
SHEPTUU DJICKTPOHHOTO BO30YXKJCHHS B OHOJOTHYECKHX OOBCKTaX.
Murpanust SHEPTUU  SJICKTPOHHOTO BO30YXJICHUS B OWOJIOTHYECKUX
cuctemMax. XeMIJTIOMUHECIICHIUSI OMOJIOTHUECKHUX CHCTEM.

Kunernka Qoroxumuueckux mnpeBpaiieHuii Ouomonekyin. CrekTpbl
neiictBus poronuza OMOMOIIEKY M (POTOOMOTOTMYECKHIX TPOILIECCOB.

Mexanusm  JeicTBHA  yAbTPaHUOIETOBOIO HM3JIY4YECHUS Ha  OEJKH.
MexaHnu3m JecTBus ylabTpaduoJeTOBOrO HU3JIyYEHHUs Ha HYKJIEHHOBBIE
KHCJIOTBI.

bruodusnueckne MexaHu3Mbl (OTOOHMOIOIMUECKUX IPOLECCOB B KOXKE.
MexaHu3M HHIYKIIUU 3PUTEMbI KOXKH YIbTPa(UOICTOBBIM U3TYYSHUEM.

Mexannu3m HCﬁCTBHH y.]'II)Tpa(bI/IOJ'IeTOBOFO H3JIYUCHH HA JIUIIUABI.

Mexanuzm (hoToKaHIIEpOreHE3a B KOXe noj JEeHCTBUEM
yIabTpaguoIeTOBOrO u3nydeHus. Mexanusm ¢orocuHTe3a BuTamuna D3 B
KOXe.

Mexanusm (orosarapa, ¢GoTonpeBpaiieHuss OuinpyOuHa B KOXKE IPHU
doToTepanuu KEATYXH HOBOPOXKACHHBIX. MeXaHu3M (OTOPEUCIIIUY.
dorodusznyeckue CTaiuu 3peHus y MO3BOHOUHBIX, MEXaHU3M (POTOCHHTE3A
B rajio0aKkTepusx.

CencubwimsupoBaHHble  (poTroOmosornyeckue mporeccel.  KuHeTtnka
(boTonpeBpaIeHUHIICOPATICHOB. Peakmun doTonprCcoeTMHCHUS
MICOPaJICHOB K MUPUMHUIUHOBBIM OCHOBaHUSIM. Mexanusm
CCHCUOMITU3UPYIOIETO JCHCTBHS IICOPATICHOB MPH (DOTOTEpaIu rcoprasa.
HauanbHble cTamuu GOTOCHHTE3A B 3€JICHBIX PACTCHHSIX.

Paznen 2. MonekynspHas 6nopusnka

10.

[Ipeamer u MeToasl MOJIEKYJIsspHON Onodu3uku. Bxiaaa oTedecTBEHHBIX
YUYEHBIX B Pa3BUTUE MOJCKYISIPHONH OHODU3HKY.

11.

CrpykTypa 6enka. PacueT noreHnmnanbHoM sHepruu B Oenkax. [lotenmnman
Jlennapna-/IxxoHca.

12.

benkoBas kpuctamiorpadus. Unaekcel peduiekca. DneMeHTapHas syeika.
BelpammunBanue GeIKOBBIX KPUCTAJIIOB.

13.

3akon bperra-Bynsga. VYpaBuenue (orpanuuenue) Jlays. Bextop
paccestHusl.

14.

O6patHoe pocTpancTBO. CTPYKTYpHBIH (pakTop. YpaBHEHHE dTEKTPOHHOM
mwrotTHocTH. [TocTpoenne Xapkepa.

15.

CrtpykTypa BOJBI B pacTBOpax.

16.

DneKTpoHHBIM napaMarHuTHbIN pe3oHanc (DI1P). dusnveckue mpUHIHUIIHL.
Mennko-0HoJI0rHYecKoe IPUMEHEHHUE.

17.

AMP u MPT. ®wusnyeckue mNpUHIUIBL. MeauKo-OMOIOTHYECKOE H
KJIMHUYECKOE NIPUMEHEHHE.

18.

TepareprioBast cniekrpockonus 0enkoB. @uznyeckne ocHOBEI. [IpruMeHnenwne
JUISL OTICHKU CTPYKTYPBI OCIIKOB.

19.

Oddexr bopa. B3zaumoseiicTBue NBYOKHCH Yrjepoja C Te€MOTJIOOHHOM.
CBsi3b  MEXAy CTPYKTYpOH ©  MeXaHU3MOM  (GYHKIMOHHUPOBAHUS
remoryioonHa. KondopmanronHoe paBHOBecue B MOJUMNENTHIAX U OeNKax.
VYyacTue 0eIKOB TETUIOBOTO IOKa (IIarepOHOB) B peMapalui CTPYKTYPHI
JICHATyPUPOBAHHBIX  OCNMKOB. MeXaHM3Mbl  YJaJICHUSTIOBPEIKICHHBIX
OEJIKOB;IPOTEOCOMBI, HX CTPOCHHE U ITYTH aKTHBAIUH.
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20.

Bimusaaune pH Ha cTpykTypy NOJMHYKIEOTHAOB. [uapoauHamudeckue
HCCIEA0BAHUS IUIABJICHUS BOMHOM CIUpaId. BiusHHE MOHHOW CUIIBI Ha
TEPMOCTAaOUIIbHOCTH/IBOMHON CIIMpAJIM U Ha IUIABJICHUE NOJUHYKICOTH/IOB.
[InaBnenne JIHK. Penarypamusa KomIiuieMeHTAapHbIX 1eneid. CBs3bIBaHUE
HYKJICHHOBBIX KUCJIOT ¢ aurasgamMu. OCHOBHbIE MEXaHU3MBbI CBS3bIBAHU.
TepmoauHaMuyeckas MOJesIb CaMOOPIaHU3aluU OEJIKOBOM MOJIEKYJIBI.

21.

Henunelinas HepaBHOBeCcHas TepMoguHaMuka. Teopus IIpuroxuna:
TEOpHsl TUCCUIIATUBHBIX CUCTEM, TeOpus OudypKauii.
denomeHonornueckas oudypkannoHHas MoJaellb caMOCOOpKUOEIKa.
dusnueckas Teopus CTPYKTypHOU opranuzanuu 6enka. binxuaue,
CpeJHUE, TalbHHE BHYTPUMOJIEKYJISIPHBIE HEBAJICHTHBIE B3aUMOICHCTBUSL.

Hroro:

42

3.5. Hazpanue TeM J1a00pATOPHBIX 3aAHATHI Y4eOHOM IUCHUILIMHBI (MOLYJIfA).
He npenycMmotpenst

3.6. IlpakTHyecKue 3aHITHSA

Ha3BaHnue TeM NPaKTH4YeCKUX 3aHATHH Y4eOHOM IMCUMILIHHBI (MO1YJIs1)

Yacel

Ceme
cTp

2

Paznen 1. KBantoBas 6nodusuka

CriekTpanbHble METO/bI UCCIIEAOBAHNS B OMOJIOTUN U MEIULIUHE (IPAKTUKYM).
BBosHoe 3aHsTHE.

CriekTpaibHBIE METOJBI HMCCICAOBAaHUS B OHOJOTHMH W MEIUIMHE. MeTo bl
00paboTKH pe3ynbTaToOB OHO(DU3NUECKUXU3MEPEHHI.

CrexTpasibHbIe METO/IbI UCCIICIOBAHMS B OMOJIOTUM U METUIIUHE. MeToIbl
00paboTKH pe3yabTaTOB OMO(PU3NIECKIUXU3MEPEHUI.

3J’IGKTpOHHI>Ie Nnepexonl B 6I/IOMOJ'IeKy.]'IaX IIpH IIOTJIOIICHHUU CBCTA U
JJFOMHMHCCLICHIINH.

O6mne 3akoHOMepHOCTH (HOTOOHMOTOTUIECKIX MPOIIECCOB; MPSMBIE U
(hOTOCEHCUOMIIN3UPOBAHHBIE TTPOIIECCHI.

OO0mue 3akOHOMEpPHOCTH (HOTOOMOJOTHYECKHX IIPOLECCOB; IMpsIMBIE U
(hOTOCEHCUOMIIU3UPOBAHHBIE TTPOIIECCHI.

SJIGKTPOHHI)IG nepexoasl B 6I/IOMOJ'I€Ky.]'IaX Ipu IOrjIomeHUn CBETa H
JJIOMHMHCCHCHIINH.

QHGKTpOHHBIe nepexoasl B 6I/IOMOJ'ICKy.]'IaX Inpu IOrJIOIEHUHU CBETa H
JJIOMHUHCCHCHIINH.

KonuuecTBeHHEIS 3aKOHOMCPHOCTHU IIOTJIOIICHHA CBECTA 6I/IOMOJ'ICKyJ'IaMI/I.

10.

KonTponbHas padoTa (KOIOKBHYM)

11.

OCOOCHHOCTH TIOTJIONICHUSI CBETa B OWOJIOTUYECKUX OOBEKTAaX: BIUSHHE
HEPaBHOMEPHOTO  paCMpENCICHUsT  TOTJIOMIAIOIIUX  CBET  MOJIEKYJI H
CBETOpACCESTHHUS.

12.

KonnuecTBeHHbIE 3aKOHOMEPHOCTH (DOTOFOMUHECHICHIINN B OMOJIOTHYECKUX
CHUCTEMAX.

13.

CriexTpsl HOTOTFOMUHECIIEHIINA OMOMOJIEKYJI M CTIEKTPHI €€ BO30YKICHHS.

14.

Kunernyeckuiéi  MEpeHOC  DHEPTrUU  JJCKTPOHHOTO  BO30OYXKICHHUS B
OMOJIOTHYECKMX O00BEKTaX, aHalIM3 Tmporecca npu (HOTOAMHAMHIECCKOM
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Tepanuu.

15. | Murpanus 3Hepruu 3JIeKTPOHHOTO BO30YKICHUS B OMOJIOTHYECKUX CUCTEMAX. | 2

16. | Murpanus 3Hepruu 3JIEeKTPOHHOTO BO30YKICHUS B OMOJIOTHYECKUX CUCTEMAX | 2

17. | buomomMuneceHnns 1 OMOXEeMUITIOMHUHECHEHINAOHOIOTHUECKUX CUCTEM. 2

18. | buomomuHecueHysa 1 GUOXEMIITIOMUHECHEHIIUIONOIOTHYECKIX CUCTEM. 2

19. | Kuneruka ¢poTOXMMHUECKUX MPEBPAILICHHI OMOMOIEKYT. 2

20. | KonTponbsHas pabora (KOJUTOKBUYM) 2

21 Crektpsl nedcTBUST (HOTONPEBPAICHUHONOMOICKYT U (POTOOHOIOTHUSCKUX

" | mpoleccoB. 2

99 MexaHu3M JEHCTBHS YIbTpa(UOIETOBOTO M3Iy4eHUS Ha OCNKH, JHUIUABI U

" | HyKJICMHOBBIE KUCIOTHI. 2
93 Mexanu3m aeicTBUS yIbTpaduOIETOBOTO M3IYYeHHUS HA OCNKH, JIUMUIBl U

" | HyKJIEMHOBBIE KUCIOTHI. 2
buodusnueckue MexaHu3Mbl (POTOOMOIOTHUECKUX TIPOIECCOB B KOXE,

24. | BbI3bIBaEMbIX  YNbTPadUOJICTOBBIM U3TyYEHHEM: JpuTeMa, (OTOCHUHTE3 | 2
ButamuHa D3, ¢oTtokaHueporexes.

25. | Hauanpable Onodu3ndeckne craanu (OTOCHHTE3a B 3€JIEHBIX PACTCHUSX. 2
CoBpeMEHHBIE KOMIIBIOTEPHBIE  CIIOCOOBI  00paboOTKM  OMOPU3UYECKUX

26. | DKCIIEPUMEHTANbHBIX  JAHHBIX,  MOJIy4aeMbIX B  BHUAE  CIOXHBIX | 2
KOJMYECTBEHHBIX 3aBUCUMOCTEH.

27. | KonTtponbHas paboTa (KOJIOKBHYM) 2

Paznen 2. MonekynsapHas 6noduzuka
CoiBopoTounblii anbOymuH uenoseka (CAY): conepkanue B KpOBH, OCHOBHbBIE

1 ¢byHkuuMu. OTanel TpPaHCHOPTHOM ¢(yHKkuMHM Oenka. OCHOBHBIE (U3HKO- 9
xumudeckne cBoiictBa CAUY: pacTBOpHMOCTh, MOJEKYJSIpHAs Macca, 3aps,
M303JIEKTpUYecKas TouKa, KoaphuiueHt aupdys3un, BI3KocTh, popma.
CpenHeBecoBasiMOJIEKYIsipHas Mmacca.
CpenHeBUCKO3UMETpUYECKasIMONIEKYIIsApHast Macca. [IpyunHa HeBO3MOXHOCTH

2. UCIOJb30BAHUS METOJOB KPUOCKONMUM W 30yIHMOCKOMHMU IS HM3MEpEeHUs 2
MOJIEKYJISIPHBIX MacC MaKpOMOJIEKYI.

Mertoab! onpeaeneHust MOJIEKYIPHBIX Macc OMOMaKpOMOJIEKYI: OCMOMETpHs,

3. | reapxpomarorpadus, eKTpodope3 BIOIHAKPUIAMUAIHOM Teje, paccesHue | 2
CBETa, BUCKO3HMETPHSI.

Kondopmanmonnass moTeHIMaabHass dHEPTUsi OEJIKOBBIX MaKpPOMOJEKYI.
BHyTpu- u MeXMOJIEKyIsIpHbIE CUIIbl U B3aUMOJCHCTBUS OMOMaKpOMOJIEKYJI:
KYJIOHOBCKO€E B3aNMOJICHCTBHE, HOHJIUITONIbHBIC B3aMOJCHCTBHS,

4. BaH/ICPBAAIbCOBBI CHJIBI, BOJOPOJIHBIC CHJIBI, CTEPHUUYECKHE CHIIBI (CHIIBI 2
nepopManii W HANpSOKEHHWs] BaJICHTHBIX CBSI3€H H  yIJIOB,  CHJIBI
3aTOPMOYKEHHOCTH BPAIICHHUS MENTHIHBIX TPYIITBOKPYT MPOCTHIX CBS3EH.

5. | KonTponpHas pabora (KOII0KBHYM) 2
I'uapodobHOE B3ammomelicTBUE. YHHKaIbHBIE (aHOMAJIbHBIC) (PU3HUECKUE

6. CBOICTBa BOJBI U UX POJIb B OMOJIOIrMYECKUX MPOIIECcCax. 2
Mogenu cTpyKTypbl MOJIEKYIbl BOJbl. CTpykTypa Jbaa. CTpyKTypa KUIKOU

7. | Boabl. Monenu CTPYKTypbl KHAKOM BOABI: MHUKPOKpPHCTAJUIMYECKas, | 2

KBa3UKpUCTAINYECKass(KOHTUHYaIbHAasl) U aCCOLIMAaTUBHAS THUIIOTE3bI.
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Crpykrypa Boael B pactBopax. Monnble pactBopbl. Kunermdeckuii u
TEPMOJMHAMUYECKUN IOAXOIAbI JJUI1 OINMCAHMS COJIbBAaTallud HOHOB B
pactBopax. Ob1ast MoieIb CTPYKTYPHI BOJBI B MOHHBIX PACTBOPAX.

CtpykTypa pacTBOopa HEMOJISPHBIX MOJIEKYJ: TUApOohoOHOE B3aUMOACHCTBHE.
[lepBuuHas cTpykTypa. MoHu3annoHHOEe paBHOBecHe B OelKax, MOJIAPHOCTH
OENKOBBIX aMUHOKHUCIIOTHBIX OCTAaTKOB.

10.

dusnueckue MIPUHIUTIBI caMOOpraHu3alnu OCIKOBBIX MOJICKYIL.
"TepMoMHaMUYecKasi THUIOTE3a CaMOOPraHU3alMu" W SKCIIEPUMEHTAIbLHOE
nonaTBepxaeHue ee. Ctaanu camocOOpkH OENKOBBIX MOJIEKYN 1o IITHUIbIHY
0O.b. CBs13b MEXTY CTPYKTYPHBIM B ()YHKITMOHAIBHBIM ITOJJ00HEM.

11.

KonrponsHas pabora (KOITOKBUYM)

12.

BripoxieHHOCTh KOHGUTypauuoHHOW wuHpopmanuu. Pusnyeckas Teopus
CTpyKTypHOMOpranuzauuuu 0OeiakoB. OCHOBHBbIE MOJOXKEHUSADUIUUECKOM
TEOPUHU. MeTton TEOPETUYECKOTOKOH(POPMAIIHIOHHOTO aHaiu3a.
KonuuecTBeHHBIII METOA TEOPETHYECKOTO KOH(GOPMAlMOHHOTO aHajH3a
nenTuaoB. YeTBepTuuHas CTPYKTypa. AHanmM3 4uciaa CyOBEAMHHII U HX
B3aMMHOI'O PACTIONOKECHHS.

13.

CTabWIBHOCTh YETBEPTUYHOW CTPYKTYphl OenkoB. MeToasl mMpencka3aHus
CTPYKTYpBI O€JIKOB,[IOCTPOECHUE MOJIEKYJISIPHBIX Moelneil ¢ momouisio DBM.
CtpykTypa HYKIEHHOBBIX KHCIOT. KoH(opmanMoHHBI aHamu3. YTIJIbI
BpallleHHsl OCTOBA HYKJIEMHOBOM KMCIIOTBI M CTEPUUECKUEOIPAHUYECHHUS.

14.

B3aumogeiictBus mepBoro u BTOporo mopsiaka. Cuibl, CTaOWUIM3UPYIOIINE
ynopsiaoueHHble KoHpopmanuu. Tumnsl cnapuBaHusi OCHOBaHUM B KpUCTaJlIax
u B pactBope. CT3kMHr ocHOBaHHM. OCHOBHBIE CHIIBI, OOECIEUMBAIOIINE
CTOKUHT-B3auUMOJCHCTBUS. TpeTudHas CTPyKTypa HYKJIEHHOBBIX KHCIIOT.
CrpykTypa XpoMaTHHa.

15.

Wndpakpacnas cnekrpockonust (MKC) nonunentuaos u 6enko. Pusnyeckue
ocHoBbl MKC. OcHoBHblE THIBI KoNeOaHHS aTOMOB  BMOJIEKYJIaX.
XapakTepUCTUUECKUE YacTOThl KOJICOAHUS aTOMOB MENTHIHOW T'PYIIIbI
OenkoB. AHanu3 crnekTtpoB mnorjomeHus OenkoB B WK numanasone. UMK-
auxpousM. Meton aeitepooOMeHa. AHainu3 BTOPUYHOW CTPYKTYpbI Oenka
MetonoM MK cnektpockonumu.

16.

DKCIEPUMEHTAIBHOE MCCIIEIOBAHNE ONTUYECKONW aKTUBHOCTHU IMOJIMIIENTHIOB
u OenkoB: JIOB u KJ[. ®dwusnueckue OCHOBBI ONTHYECCKOMAKTHBHOCTHU
Makpomoiekyn. Meroxg JOB. Ormenka cTeneHW CHUPAIbHOCTH OEIKOB
metoniom JIOB: merox [pyne, meron Moddura. Meton K/I. Ouenka crenenu
cnupanbHocTu 6enkoB MeTogoM KJI "uzonuxpoununsiii meroxa”

17.

KonTponbHas padoTa (KOIOKBHYM)

18.

PeHTreHOCTpYKTYpHBII aHanu3 OenkoB. PeHTreHOCTpYKTYpHBIH —aHanu3
00y PHBIX OEJIKOB. MuinnepoBbl IIJIOCKOCTH OTpaXEHUs
peHTreHoBckuxiydeil. 3akoH  bperra-Bynwsga. Ilonstue  oOpaTHOM
KPUCTAJNTMYECKOI peleTk, BeKTopHas ¢popma ypaBHeHus bperra-Bynbda.

19.

[Ipumenenue metoga UPIID dayopecueninn s OLEHKH PacCTOSHUNMEXKTY
mapaMM 30HJIOB, CBSI3aHHBIX € OHooOBekTOM. MccienoBaHuEe CTPYKTYpBI
OeTKOB UM HYKJIEHMHOBBIX  KHUCJIOT.  M3yueHue  OenOK-JIUIMUTHBIX
MMPOCTPAHCTBEHHBIX B3aMMOOTHOIICHHH B MemOpaHax ¢ momombio MPIID
dbayopecieniiui.  MeToapl OmNpeneseHUsT BpallaTeIbHONM | JIaTepaabHOU
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T Py3un MOJEKYII.

20.

Pe3oHaHCHBIE METOMBI UCCIICIOBAHUS CTPYKTYPHI M (DYHKIIUU MOJUTIEITHIOB
u 0enkos: SIMP, DIIP.

21.

Mertoa sieKTpOoHHOTO TapamMarHuTHoro pe3oHanca (OIIP). dusnueckue
ocHOBBI MeToja. [lapamerpsl criektpoB DIIP: HHTEHCHBHOCTH, MOTYIIMPUHA.
CBepXTOHKOE B3aUMOJICUCTBHE. KonraktHOE B3aUMO/ICHCTBHE.
AHM30TPOITHOE CBEPXTOHKOE pacllerieHue. OIIP-crieKTpoCKONus
MeTaJIco/iepKalx OenkoB. MeToJ CIMHOBBIX METOK M 30HIO0B. Bpems
KOppessiuy  BpamaTtenbHol  auddysuu, mnapaMerp YHOpsAI0YEeHHOCTH,
napameTp ruapogoOHOCTH.

22.

KonrponsHas pabora (KOIITOKBUYM)

23.

Meroa CHMHOBBIX JIOBYLIEK: OCHOBHBIE TNPHHIMIBI M MPAKTUYECKOE
ucnons3oBanue. Ilpumenenue wmeroma OIIP B Menanko-OMOIOTHYECKHX
uccienoBaHusax. MaroutHas pe3oHaHcHast ToMorpadusi: GuU3ndeckue OCHOBBI.
Ucnons3oBanue meroga MPT B Ouonormum u mepuinuHe. Jlpyrue BUbl
tomorpaduu: KT, [I9T, anruorpadus. BzaumonelictBue 6MoMakpoMOJIEKyI ¢
JUraHjamMu B YCJIOBUSAX paBHOBecus. PaBHOBECHOE CBs3bIBaHUE JIMTAHJOB C
MAaKpOMOJIEKYJIaMHU.

24.

Tunel cBsa3piBaHuA. B3auMozaeicTBue MeEXAy ILEHTPAMHM  CBSI3BIBAHMS.
KoonepatuBHoe  cBsa3bIBaHME  Kuciaopojga  remorijoOuHom.  Kpusas
OKCUT€Haluu. AHaInu3 paBHOBECUSCBsI3bIBaHUS Kuciopoaa. Koncranta Xunna
W DSHeprus B3auMoaeucTBUs rem-reM. Oddexkr bopa. BsammopeiicTBue
JIBYOKHCH YTJIEpO/ia C TEMOTTIOONHOM.

25.

CBs13b MEXy CTPYKTYPOH U MeXaHU3MOM (YHKIIMOHUPOBAHMSI T€MOTTIOONHA.
KondopmannonHoe paBHOBecHe B MOJUMENTHAAX U Oeskax. YdacThe OeiaKoB
TEIUIOBOIO HIOKa (IIalepOHOB) B PeNapaluu CTPYKTYpPbI A€HATYPHUPOBAHHBIX
0€JKOB.

26.

MexaHu3MBbI YAAJICHUATIOBPCIKACHHBIX 66HKOB;HpOTeOCOMH, HUX CTPOCHUC U
IIyTH AaKTHUBAlWUU. CTPYKTypHLIe Nnepexoabl B HYKICHUHOBBIX KHCIIOTax.
CprKTypa nu CTaOUIBLHOCTh OIHOLCTIOYCUYHBIXHYKIICUHOBBIX KHCJIOT.
PaBHOBecue MCKAY OOAHO- U ABYXICTIOYCUHBIMU CTPYKTYpPAMHU.

27.

Kontponbhas paboTa (KOJIOKBUYM).

28.

Temneparypa mnnaBieHuss M crabuibHOCTb. BimsHue pH Ha cTpykTypy
MOJINHYKJIEOTUI0B. [ MApOoAMHAMUUYECKNE UCCIIEOBAHUS IIJIaBIEHUS JBOMHON
CIIUPATIH.

29.

BnusHue WOHHOW CHJIBI Ha TEPMOCTAOMIBLHOCTHABOWHOW CHUpald M Ha
IJIABJICHUE TTOJIMHYKJIEOTUIOB.

30.

[InaBnenne JIHK. Penarypanuss komiieMeHTapHbIX 1eneid. CBsi3pIBaHHE
HYKJICMHOBBIX KHUCJIOT ¢ TUrangaMu. OCHOBHBIE MEXaHU3MbI CBSI3bIBAHUS.

31.

TepMmonuHaMuyeckass MOZENb CAaMOOpPraHM3alMU OEJIKOBOM  MOJIEKYIIBI.
Henunelinasg HepaBHOBecHass TepmoauHamuka. Teopus IIpuroxkuna: teopus
JTUCCUMATUBHBIX CHUCTEM, Teopus Oudypkanuii. DOeHOMEeHOoJIornyecKas
OoudypkanmoHHass  Monenab  camocOopkuOenka. duzmyeckas  Teopus
CTPYKTYPHOM OpraHu3anuu Oenka.

32.

brnwxHMe, cpeaHwe, JanbHHE ~ BHYTPUMOJCKYJSPHBIE  HEBAJICHTHBIC
B3aumojeiicTBus.  KonmuecTBeHHass  OIICHKAa  OSHEPTUM  BCEX  BHJIOB
B3aUMOJEUCTBUI OeJIKa.
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@parMeHTapHBI METOJ TEOPETUYECKOro KOH(POPMALMOHHOTO aHAIN3a

33. | mentuaoB  u  OenkoB. Pacuer  TpexmepHOHl  CTPYKTyphl — Oblubero | 2 6
MAaHKPEATHIECKOT0 TPUIICHHOBOTO HHIHOUTOPA
34. | KontponbHas pabora (KOJUIOKBHYM) 2 6
3.7. CamocTosiTesqibHAs padoTa 00y4arouerocs
3.7.1. Bunst CP (AYAUTOPHAS PABOTA)
He npenycmorpeHo.
3.7.2. Buasi CP (BHEAY/IUTOPHAS PABOTA)
Buaer CP
- MOJITOTOBKA K MPAKTHYECKUM 3aHSATHSM;
- TOJITOTOBKA K JICKITHSIM;
- BBITTOJIHEHUE MTPAKTHYECKHX 331aHUH (penieHne
3aja4, pa3doop CUTYyAaIlHH)
- BBIIOJIHEHUE BHEAYJUTOPHOM KOHTPOJIbHON
paboTHI;
- KOHCIIEKTUPOBAHUE UCTOYHHUKOB;
- aHHOTUPOBAaHME, PELCH3UPOBAHUE TEKCTA; -
N paboTa C 3IeKTPOHHBIMU PECYpPCAMU;
Neo - - yTeHue y4eOHOM JInTepaTypbl, TEKCTOB JeK1uii; | Bceero
nm | €Vt Tema CP - nonrOTy:BKa KO BCGMI])BI/IL}[]:M ;'IpOMe)KyTOIIHoﬁ ’ 4acoB
pa aTTecTalluu (3aueTam, FK3aMeHaM, B TOM YHCIie
UTOTOBBIM aTTECTAL[HIOHHBIM HCIIBITAHUSIM);
- TOJITOTOBKA OTYETOB O MPOXOXKICHUN TIPAKTHUK;
- TOJITOTOBKA W HamMcaHue pedeparos, KypCOBBIX
paboT, BHITYCKHOW KBaJIM(UKAIIMOHHOW padOThI;
- MOJITOTOBKA K YYACTHIO B HAYYHO-TIPAKTHUECKUX
KOH(EpeHIMSIX;
- ohopmiieHNE MYTBTUMEIUUHBIX TPE3EHTAIIUN
y4eOHBIX pa3/IelioB;
- UHbIE (POPMBL.
1 2 3 4 5
1. 5 PaboTa ¢ IeKIIMOHHBIM MaTepHAIIOM,
KBanToBas
Suodm3mKa caMOCTo;{Tenr?Hoe U3Y4YEHUE OT/IEIbHBIX TEM 72
JCHUIUIMHBI,
2. 6 MonekyispHas ITOUCK U o639p JUTEPATYPBI U IIEKTPOHHBIX
SuodH3mKa HCTOYHMKOB; YTEHHE 1 H3y1eHUE yueOHUKa 1 52
y49eOHBIX TTOCOOHA.
HUTOI'O gacos: 124

3.7.3. IlpuMepHas TeMaTHKa KOHTPOJBbHBIX BOIIPOCOB M 3a1a4
Bonpocs! k mpoMekyTouHOM aTTecTaluu B GopMe 3K3aMeHa:

1. [Tpeamet u meTonbl 6nodusnku. OOIIE 3aKOHOMEPHOCTH (OTOONOIOTHIECKUX TIPOIIECCOB.
DJEeKTPOHHBIC IEPEXO/Ibl B OMOMOJIEKYJIaX MPH MOTJIOIIEHUH CBETa U JTFOMHHECIICHIINH.
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2. KonmnuecTBeHHBIE 3aKOHOMEPHOCTH TIOTJIONMICHUS cBeTa OnomMosiekyinamMu. OCOOEHHOCTH
MIOTJIOIIEHUS CBETA B OMOJIOTHUECKUX OOBEKTaxX: BIMUSIHUE HEPABHOMEPHOTO PACIIPEICTICHHS
HOTJIOIIAIOUIMX CBET MOJIEKYJ U CBETOPACCESTHUSL.

3. OcobeHHOCTH MOTTIONICHHUS CBETa B OMOJIOTUYECKUX 00BEKTaX: 3aBUCUMOCTh OT OPHEHTAIUU
MOJIEKYJI.

4. KonnuecTBEHHBIE 3aKOHOMEPHOCTH (POTOIFOMUHECIICHIIMKA B OMOJOTHYeCKHX cucTeMax. CIeKTphI
JIOMUHECLEHIIMU U CIIEKTPbI BO30YXKIE€HUS JIFOMUHECLIEHIIUY OMOMOJIEKYJI.

5. Kunetnyeckuii mepeHOC YHEPTUH JIEKTPOHHOTO BO30YXKIEHUS B OMOIOTHYECKUX 0OBEKTaX.

6. Murparus 3Hepruu 31€KTPOHHOTO BO30YKICHHsI B OMOJIOIMYECKUX CUCTEMAX.

7. XeMUTIOMHUHECHEHIINS OMOIOTUYECKIX CHCTEM.

8. Kunetnka (hoTOXUMHYECKHX MTPEBPAIICHI OMOMOJIEKY!I.

9. CrexTpsl neiicTBust Ghotonmu3a OMOMOIEKY U POTOOHOIOTHIECKHX TPOIIECCOB.

10. MexaHu3Mm JeicTBHS YIbTPa(pUOIETOBOTO U3ITyUYCHHs Ha OCIIKH.

11. Mexanusm aeicTBus yibTpaduoieTOBOrO U3IyYeHUs! Ha HYKJIEMHOBbBIE KHUCIIOTHI.

12. Mexanu3M AelCcTBUS yAbTPpadruoIeTOBOTrO U3IydeHUs Ha JIMITU/IBI.

13. buodpuznveckne MexaH3Mbl (OTOOMOJIOTHUECKUX MPOIIECCOB B KOXe. MeXaHH3M HHIYKIUU
SPUTEMBI KOKH YIIbTPa()UOJIETOBBIM U3ITyYEHHUEM.

14. Mexanu3M (OTOKaHIIEPOTeHEe3a B KOXKE MO/ JCHCTBUEM YIbTPa(pHOIETOBOTO H3ITydEHHS.
Mexanusm gortocuHTe3a ButamuHa D3 B koxe.

15. Mexanusm ¢oto3arapa, poTonpeBpaieHusi OWIMpyOrHa B KOKE TPH (POTOTEPAITUH JKENTYXU
HOBOPOK/ICHHBIX.

16. Mexanu3m (HOTOpEICIIIIHH.

17. ®orodusnueckue cTaaAuy 3peHus y HO3BOHOUHBIX, MEXaHU3M (POTOCUHTE3a B rallo0aKTepUsIX.

18. CencubunuzupoBaHHble (HOTOOHOIOTUYECKHE TIPOLIECCHI.

19. Kuneruka ¢otomnpeBpamieHuiincopaseHoB. Peakuun ¢oTonprucoenHEHUs ICOPaJICHOBK
NUPUMHUIMHOBBIM OCHOBAaHUSAM. MeEXaHM3M CEHCHOMJIM3UPYIOUIEro JAEHCTBHS IICOPAJIEHOB MpHU
¢doToTepanuu ncopuasa.

20. Bkiag 0TeueCTBEHHBIX YUEHBIX B pa3BUTHE MOJIEKYJIIpHON Onodu3uku. ChIBOPOTOUHBIN
anpOymuH yenoBeka (CAY): conepkaHue B KPOBH, OCHOBHBbIE (YHKIUHU. OTambl TPAHCHOPTHOU
¢ynkuun Oenka. OcHOBHbIE (Qu3MKO-xUMHYeckue coiicTBa CAY: pacTBOPUMOCTb, MOJEKYJISpHas
Macca, 3apsiji, U303JIEKTpUYecKas Touka, KodpduuueHT aud@ys3uu, BSI3KOCTb, Popma. CTpyKTypa
CAU.

21. CpenneuncneHHass  MojekyiasipHas  Macca.  CpenHeBecoBas — MOJIEKYNspHas — macca.
CpenHeBHCKO3UMETpUYECKass MOJIEKYJsIpHas Macca. [IpuynMHa HEBO3MOMKHOCTH HCIOJIB30BaHUS
METOJI0OB KPUOCKOIIUU U 30YJIMOCKOIINH I U3MEPEHUS MOJIEKYJISPHBIX Macc MaKpOMOJIEKYII.

22. Meroasl  ompeneNeHUs  MOJIEKYJSIPHBIX ~ MacC ~ OMOMAakpOMOJIEKYJ:  OCMOMETpHS,
refibxpomaTorpadusi, 3nekTpodopes B MOJIMAKPUIAMHUIHOM I'ejle, paccesHUe CBETa, BUCKO3UMETPHUS.
23. KoHdopmannoHHass MOTEHLUMAIbHAs JSHEprus OEIKOBBIX MAakpoMojieKkyild. BHyTpu- u
MEXMOJIEKYJIIPHbIE CHJIBI U B3aUMOJEUCTBHSI OMOMAaKpOMOJIEKYJ: KYJIOHOBCKOE B3aHMOJECICTBHE,
VOH/IUIIOJIbHBIE B3aMMOJECHCTBHSI, BaHAECPBAaaIbCOBBI CHUJIbI, BOJOPOAHBIE CHIIBI, CTEPUUECKUE CHIIBI
(cunel nedopMalliy U HANPSDKEHUS BAJICHTHBIX CBSI3€H W YIJIOB, CHJIBI 3aTOPMOKEHHOCTH BpalllEHUs
NENTUIHBIX TPYII BOKPYT MPOCTHIX cBsizel . ['mapodobHoe B3auMoaeicTBue.

24. YHukanbHble (aHOMaJIbHBIE) (PU3HUECKHUEe CBOMCTBA BOJBI M X POJIb B OMOJIOTHYECKUX MPOIIeccax.
Mognenu cTpykTypel Moiekyinbl Boabl. CtpykTypa mapaa. CTpykTypa >KuAkoll Boasl. Moxenu
CTPYKTYpBl KHJAKOW BOJBI: MHUKPOKPHUCTAJUIMUECKas, KBa3HKpHUCTauIMyeckash (KOHTUHYyajbHas) W
accOLMaTUBHAs TUIIOTE3bI.

25. Crpykrypa Boabl B pacTBopax. MoHHble pacTBOpbl. KMHETHMYECKMI W TEpMOJUHAMUYECKUUN
MOJIXO/IbI JUTSl OIIMCAHUS COJIbBATAIIMM HOHOB B pacTBopax. O0Ias MOJeNIb CTPYKTYPhI BOJIbI B HIOHHBIX
pactBopax. CTpyKTypa pacTBOpa HEMOJISIPHBIX MOJIEKYJI: THAPOPOOHOE B3aUMOACHCTBHE.

26. Ilepuunas crpykrypa. VOHM3allMOHHOE paBHOBecHE B O€lIKax, MOJSAPHOCTh OEIKOBBIX
AMMHOKHCIIOTHBIX OCTaTKOB.
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27. BropuuHas CcTpykTypa. PacmpocTpaHEHHOCTh BTOPHUYHBIX CTPYKTYp B OeiKax, BIIHSHHUE
AJIEKTPOCTATUYECKUX CHII M TUAPOGPOOHBIX B3aUMOJCHCTBUI Ha CTAaOMIBHOCTh BTOPHYHOU CTPYKTYPHI
MOJIUTIENTUIOB U OEJIKOB.
28. TperumuHass cTpykrypa. TepMomuHamuyeckass MOJAETb CTPYKTYPHOM OpraHu3amuyd OEJKOB.
MakpoMosekynisipHas opraHuzanus DIoOyiasapHbix OenkoB. "KamensHas" wMopenb bpecnepa u
Tanmmyna. "Chepuueckas" moaens Ouniepa. AHAIU3 TPETUIHOU CTPYKTYpHI Oenka o dumiepy.
29. IInOTHOCTh YIAKOBKM aMHUHOKHCIOTHBIX OCTaTKOB B MoJieKynax Oenka. OO0beM U IJIOTHOCTD
0enxoB. JIMHAMUYHOCTh TPETHYHOW CTPYKTYpPHl. AHAIM3 W NpeACcKa3aHWe BTOPUYHOW U TPETUYHOMN
CTPYKTYpHI OeJKa 110 IEPBUYHOM.
30. ®usnyeckre NPUHIMIBI CaMOOPTraHu3aluK OeNKOBBIX MOJeKyJ. "TepMoauHamuyeckas runoresa
camoopranuzanuu" W OSKCIepUMEHTalbHOe MNoATBepxkAeHue ee. Craauum camMocOOpKU OelKOBBIX
monekyn 1o Iltuneiny O.b. CBS3b MEXIOy CTPYKTYpPHBIM M (YHKIHOHAJIBHBIM MOJO00HEM.
BripoxnenHocTh KOHPUTypalmoHHOU nHpopManuu. Ouznyeckas TEOpUsi CTPYKTYpHOMOpPTraHU3aluuu
OEJIKOB.
31. OcHoBHblEe NONOXKEHUS (u3ndecKod Teopuu. MeToa TeopeTHUecKoro KOH(OPMAIMOHHOTIO
anann3a. KoinmuecTBeHHBIH METO/I TEOPETUIECKOTO KOH(DOPMAITMOHHOTO aHAIN3a TIEeTITH/IOB.
32. YerBepTHuHas CTPYKTypa. AHaIW3 4YHcla CyOBEAMHUI] W HMX B3aUMHOTO PACIOJIOKECHHUS.
CTaOuIbHOCTh YETBEPTHYHOW CTPYKTYpHI O€iIKOB. MeTOIbpl MpeacKa3aHusi CTPYKTYpPhI OEIKOB,
MIOCTPOEHUE MOJIEKYJISIPHBIX MOJIeNeil ¢ moMoniso DBM.
33. CtpykTypa HyKJIenHOBBIX KuciI0T. KoHdopmanmonuelilt aHanu3. YTl BpallieHus OCTOBa
HYKJIEMHOBOM KUCJIOTHI U CTEPUYECKHE OrpaHudYeHus. B3anmoaeiicTBus IepBOro U BTOPOro MOPSAIKA.
Cunpl, CTa0MIM3UPYIOIIKE YIOPSIOYeHHBbIE KOH(pOpMauuu. THIBI CrHapuBaHWs OCHOBAaHUM B
KpUCTaJUIaX U B pacTBOPE.
34. Croxunr ocHoBaHui. OCHOBHBIE CHIIBI, 00ECIIEUNBAIONINE CTIKMHT-B3auMOJIeiCTBHA. TpeTudHas
CTPYKTYpa HyKJI€MHOBBIX KHCIIOT.
35. CtpykTypa XpoMaTHHa.
36. Undpakpacnas cnekrpockonus (MKC) nmomunentunoB m OenkoB. dusznueckue ocHoBsl MKC.
OcHoOBHbIE TUIIBI KOJIEOAHUSI aTOMOB B MOJIEKYJIaX. XapaKTepUCTHUECKHUE YAaCTOThl KOJIeOaHUsI aTOMOB
NEeNTUIHON TpyNbl OenkoB. AHanu3 ciekTpos norioieHus oenkos B UK auanazone. UK-nuxponsm.
37. Meton neitepooOMeHa. AHaiu3 BTOPUYHOM CTpYKTypbl Oenka meronoM MK cnexkrpockonuw.
DKcIepUMEeHTaIbHOE MCCIeI0BaHUE ONTUYECKON aKTUBHOCTH monumnentunoB u 6enkos: JJOB u K/I.
DU3NYECKUE OCHOBBI ONTUYECKOW AKTUBHOCTH MAaKPOMOJIEKYII.
38. Meroax HOB. Omnenka crenenu cnupaibHocTu OenkoB Metonom JIOB: meron [pynme, meron
Moddura.
39. Meron KJI. Ouenka creneHu crnupaibHOCTH OenkoB meroaoM KJI "u3omuxpoudHbliimeTon"
PeHTreHocTpyKTypHbIM aHanu3 OenkoB. PeHTreHOCTpYKTYpHBIH aHaiu3 TJI00YJISpHBIX OEIKOB.
Mu1epoBbI MJIOCKOCTH OTPaXKEHHsI pEHTIeHOBCKUX JTydeil. 3akoH bperra-Bynbda.
40. Tlonatue oOpaTHOM KpUCTAIIIMYECKOW PELIETKH, BeKTOpHas ¢opMa ypaBHeHHs bperra-Bynboda.
CrpyktypHbiii  ¢aktop. IIpobiema ¢a3 u wmerox wuzomopdHoro 3zamermeHus. OmnpeneneHue
CTPYKTYpPHBIX (PaKTOpOB, BBIUMCIEHHE 3JIEKTPOHHOW IUIOTHOCTH. Co3/aHue NPOCTPAHCTBEHHOU
MO/JIeNIN OEJIKOB.
41. AHanu3 TPETUIHOU CTPYKTYpPhl MHOTJIIOOWHA, TEMOTJI0O0MHA, TU30IIMMa, PUOOHYKJIIEa3Hl,
KapOOKCHUIENTHAA3bI.
42. AHanu3 CTPYKTYpHl U (YHKIIUU TOJTUIENTHIOB U OCIKOB C MOMOIIBI0 MeToAa (IyopeceHTHBIX
30H10B. [Tpuniun merona. OcHOBHbBIE TUIBI (PIYyOPECIEHTHBIX 30HJOB. [lapaMeTpbl MOriomeHus u
(byopecueHIIMN 30H/I0B: TOJIOKEHHSI MaKCUMYMOB IOTJIOIIEHUS M (DIyopecleHlnd, MOIYyIIHpUHa
MaKCUMyMa, HMHTEHCHBHOCTb MaKCUMyMa (IyOpecleHIIMN, KBAHTOBBIH BBIXOJ|, BpEMs JKU3HHU
BO30YKJEHHOT'O COCTOSIHUS, CTETIEHb MOJIIPU3alluU, AHU30TPOIHUs (PIyOpecLeHIIUH.
43. Ilpumenenne merona MPIID ¢uyopecueHuu 1l OLEHKH PAcCTOSIHUNA MEXAY MapaMu 30H[OB,
CBSI3aHHBIX ¢ OHooOBekTOM. MccrnenoBanue CTpyKTypbl O€IKOB M HYKJIEHMHOBBIX KHCIOT. M3ydeHue
OEJOK-TMMUIHBIX TPOCTPAHCTBEHHBIX B3aMMOOTHOLIEHWH B MeMOpaHax ¢ mnomoieio HPIID
(bayopecieHIuH.
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44, Metoapl onpeieJICHUs BpalaTeIbHON U JaTepalbHON AU y3ur MOJIEKYII.

45. Pe3oHaHCHBIC METOJBI MCCICIOBAHHS CTPYKTYphl M (DYHKIMU TMOJUINENTUAOB U OenkoB: SIMP,
OIIP. SnepHblii MarHuTHBIN pe3oHanc (IMP) BeICOKOTO pa3pernieHus

MOJIUIETITHIOB OEJIKOB.

46. Ilapametpsl criekTpoB AMP: MHTEHCUBHOCTb, MOJYIIMPUHA, XUMUYECKUH caABUr. OTHeceHue
curHajgoB B crekrpe SIMP Oenka k ompenesieHHBIM aMUHOKUCIOTHBIM OCTAaTKaM IOJIMITCTITUIHON
uenu. CBsa3b mapameTpoB crektpa AMP ¢ puznueckumu xapakTepucTUKaMU MOJIEKYIL.

47. IMP-cnekrpockonust ononorundeckux cucreM. 1H, 13C, 31P - IMP-cnekTpsl 6€7TKOB.

Cnektpsl IMP HyKJIIEMHOBBIX KHUCIIOT.

48. Meroa »BIEKTPOHHOIO IMapaMarHUTHOro pe3oHanca (OIIP). ®usuueckue OCHOBBI METOJIA.
[TapameTrpsl cnektpoB OIIP: wuHTEHCHMBHOCTH, mnoJymupuHa. CBEPXTOHKOE B3aWMOJICHCTBUE.
KonTakTHOE B3ammojeicTBUE. AHH30TPOIIHOE CBEPXTOHKOE pacuiemenue. OIIP-cniekTpockonus
METaJJICOJEPKaIINX OCNIKOB.

4.1. IlepeyeHbp KOMIETEHIUHMII WHHAUKATOPOB [JOCTHKEHHMS KOMIIETEHUMH ¢ YKa3aHUEM
COOTHECEHHBIX ¢ HUMHM 3aIUIAHUPOBAHHBIX Pe3yJbTATOB 00yUeHUs 10 JUCIUIIJINHE.

Onucanue KPUTEPHUEB U LIKAJ ONCHUBAHUA PE3yabTaTOB oﬁyqe}mﬂ no TMCIHMIIJIMHE

Kong wu dopmymupoBka komnerenmuu: OIIK-1 CnocoGeH wucmonb3oBaTh U NPUMEHSTH
(dyHIaMEHTAIbHBIE W MPUKJIAJHBIC METUIIMHCKUE, €CTECTBEHHOHAYYHbBIC 3HAHUS JIJISI TIOCTAHOBKH M
pEIICHUs CTaHAAPTHBIX M MHHOBAIIMOHHBIX 33729 MTPO()EeCCHOHATLHOU IS TEIILHOCTH.

Kox u popmynuposka kommereHiun: [1K-4 Brimonnenue ¢pyHIaMeHTATBHBIX HAYYHBIX UCCIICAOBAHUN
B 00JIaCTH METUITUHBI U OMOJIOTHH.

Koa n Pe3yabTaTsl Kputepun onieHnBaHus pe3yabTaTOB 00y4EHHUS
HANMMEHOBa | 00y4YeHHs MO
HHe AUCHHUILINHE 2 3 4 5
HHIMKATOpPa («He («YnonerBopu- | («Xopomoy» | («OTIHYHO)
AOCTHKEHUS yJIOBJIETBOPH- TEJIBHOY) )
KOMIIeTeHIH TEJIbHOY)
"
OIIK-1, I[TIK- | 3name: Henonumanue | 3HaHue u | OOyyatomu | ['myGokue
4 CYIIHOCTH MIOHUMaHHe Hcs MCUEPIIBIBAOIL]
U3JIaraeMbIX OCHOBHBIX MPaBUIBHO | M€ 3HaHUS
BOIIPOCOB, BOIIPOCOB OTBEYAET OT | BCETrO
rpyOsie IPOrpaMMBl. 76% 710 | IPOrPaMMHOTO
OITHOKH B | OOygaronmiics 89% Marepuara,
OTBETE, MIPaBHIILHO BOTIPOCOB. | JIOTHYECKH
HeyBepeHHbIe U | oTBeuaeT oT 51% IIOCJIEI0BATENb
HETOYHBIE 10 75% BOTIPOCOB. HbIC, IIOJTHEIC,
OTBETHI Ha rpaMMaTH9ecK
JIOTIOJTHUTEIHH U TIpaBUJIbHBIC
Bl€  BOMPOCHI U KOHKpETHEIC
9K3aMEHaTOPOB. OTBETHI Ha
BOIIPOCHI
9K3aMEHallMOH
HOro Ounera u
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JIOTIIOJIHUTEIIbH
bI€  BOIIPOCHI
YJICHOB

KOMHCCHH;
HCIIOJb30BaHH
e B
Heo0X0 MO
Mepe B
OTBETax
SI3BIKOBOT'O
MaTepuaa,
MIPEJICTaBICHH
oro B
pPEKOMEHIYEM

BIX  Y4eOHBIX
nocoousx

JIOTIOJTHUTEIIHH
Oi1 IuTEpaType
OOyuarormiics
OTBEYaeT
MpaBUJIBHO Ha
90% wu Oonee
BOTIPOCOB.
Vvems: Obyuarommiics | Umeet Ob6yuvaromu | OOBsCHsIET
MIPABUIILHO IIpeJCTaBICHNE Hicst TEOpeTUYECKHE
OTBEYAET MEHEE | OTEOPETUYECKUX U | IPAaBWIbHO | U
50% TeCTOBBIX | PKCHEPUMEHTAIbH | OTBEYACT OT | HKCIEPUMEHTA
BOIIPOCOB. bIX 3aBUCHUMOCTEH | 76% JI0 | JIbHBIE
HaHoMaTepuanax, | 89% 3aBUCHUMOCTH
HO  HE  3HaeT | BOIIPOCOB. CBONCTB
METObI ux 00BEMHBIX
MOJTy4YeHus, HE HaHOCTPYKTYp
yMeeT HMPOBAHHBIX
MIPOTHO3UPOBATH MaTepHajoB OT
CBOMCTBA pazmepa
BEIIIECTBA o CTPYKTYpHOTO
3aBHCHUMOCTSIM. DIIEMEHTa
Obyyvarommiics HaHOMaTepHa
MIPaBUJIbHO a.O0yuarouit
otBeyaetr oT 51% csi  OTBEYaer
10 75% BOIIPOCOB. MpaBWJIbHO Ha
90% wu Oonee
BOTIPOCOB.
Braoems: OO6yuarommiics | Brnageer 3Haet ChopmupoBaHo
MIpPaBUILHO METOaMH IIOHUCKa | OCHOBBI YMCHHE
oTBeuaeT MeHee | mHbopMarmm, HO | €00Pa, JlorpHcckn - H
50% TeCTOBBIX | HE Moker | XPAHCHIA, apryMCHTHPOBA
BOITPOCOB. POBOIUTH fioneKa,nepe | Ho ana-
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MEKTUCIUILTMHAD | pabOTKHM,Ipe
HBIE CBSI3U u | oopa3zoBaHus

0000111aTh \
JaHHBIC. pacnpocTpaH

N CHUS Me-
OOGyuarommiics N
JMITAHCKOM
MPaBUIBHO
nHpopMaIun
oTBeuaer ot 51%

. ,  CIIOCOOBI
110 75% BOMPOCOB. | 1 renmoit

00paboTKuu
HaIJISIHOT Ol
pe/CTaBICHH
SIUTAHHBIX
MeIn-
IIUHCKOH
JUTEPATYPHI
n
COOCTBEHHEI
XHAOIIIOIeHH

Hﬂ
HOJIOITYCKaeT
HECYIIECTBE
HHEOIIHNOKH.
OO6yyaromu
Hcs
NpaBUIILHO
OTBEYAET OT
76% pi (o)
89%

BOITPOCOB.

JIU3UPOBATH
UHOPMAIHIO;
MOJIb30BATHCS
y4eOHOM,
Hay4YHOH
JIUTEPATYPOH,
CETBIO
HNutepuer  mist
npohecCuoHab
HOU
JESITEIBHOCTH.

Ipumeuanue: Bviuwe npedcmasnena madoauya 01s oopmvl RPOMENHCYMOUHO20 KOHMPOIS — 3aUem
C OyeHKoll, 01151 3auema yKasvleaem Kpumepuu oyeHusanus o wrawl: «3aumenoy, «He saumenoy.

4.2. TunoBble KOHTPOJIbHbIE 32aHUSI WM HHbIE MATepPHAIbl, HEOOXOAUMbIE /Ui OLlEHMBAHUS
pe3yabTaToB O00y4YeHHsI MO Y4eOHOl IMCHMILIMHE, COOTHECEHHBLIX C YCTAHOBJIEHHBIMH B
o0pa3oBaTe/ibHOI NPOrpaMMe HHAMKATOPAMH JOCTHKEHUs] KOMIIeTEeHIIUIi

Koa m nHammMeHoBaHHne
HHAUKATOPA
JOCTHKEHUS

KOMIIEeTeHIINH

Pe3y.]'leaTl>I oﬁyqe}mﬂ o AMCHUIIJIMHE

OuneHoYHBIE CPeICTBA

OITK-1 (1.1-1.3)

3HaTh OCHOBHBIC 3aKOHBI U MMpEACTaBJICHUA B
obOnacTh €CTCCTBCHHBIX u IMPHUKIIATHBIX

Tect nau nucrMeHHAas
pabora.

JTUCLUIUINH MeIMKO-OHMOJIOTHYECKOTO

npodus.

YMmerth OLIEHUBATh, aHaJM3UpPOBaTh, | TecT MM MIUCEMEHHAS
00001aTh ¥ IPUMEHATH NMPO(ECCHOHANLHYIO | paboTa.
uH(pOpMaIIHIO Ha TEOPETUKO-

METOJI0JIOTUYECKOM YPOBHE.
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Baagers OCHOBHBIMHU MeTonaMu | TecT Wiv NuCbMEHHas
UCCIIeIOBAaHMsI B OOJIACTH HAyK MEAMKO- | paboTa.
OMO0JIOTNYECKOTO MPO(UIIS.

I1K-4 (4.1-4.3) 3HaTh OCHOBHBIC (yHIAMEHTaNbHBIC | | TecT Wi MUCbMEHHAas
JacTHBIC 3aKOHOMEPHOCTH MeJIMKO- | paboTa.
OMOJIOTUYECKOTO npodus, METOIbI

TUTAHUPOBAHUS, (POPMYITUPOBAHUS M PEIICHUS
HAyYHO- UCCIIEJIOBATENIbCKUX 3a/1a4 B 001aCTH
OMOJIOTUY M ME/TUITHBI.

YMeTh aKTUBHO MPUMEHSTH OCHOBHBIC Tect wim nUCEMEHHAS
(byHIaMEHTaJIbHBIC ¥ YaCTHBIC paboTa.
3aKOHOMEPHOCTH MEIUKO-OMOIIOTHYECKOTO
npoduis 1 GopMyIUpOBaHUSA,
TUTAHUPOBAHUS U PEIICHUS
UCCIIEIOBATEIILCKUX HAYYHBIX 33]au B
o0acT OMOJIOTUU ¥ METUITMHBI.

Baagers aHanu3oM W OLEHKOM Hay4dHOW | TecT uiv nuchbMeHHas
uHpopmanuy, (HOpPMYIHPOBKH BBIBOJOB IO | paboTa.

WTOraM  HCCIIeOBAaHUM, HAOMIOACHUN U
IKCIIEPUMEHTOB.

5. Y4eOHo-MeTOoaMYecKOe oOecnieyeHue Y4eOHOM QM CUMILIHHbBI (MO1YJIs1)
5.1. IlepeyeHb OCHOBHOH M [IONOJIHUTEJIbHOH JUTEPaTypbl, HEOOXOAMMON AJIsI OCBOCHUS

Y4eOHOM QM CUMILINHBI

w

OcHoBHasi iuTEpaTypa

AnToHOB, Banepuit ®enoposuu, Enena Kapnosna KozmoBa, Anekcanap MuxainoBuy
Yepnbiil. Qusuxa u buogusuxa: yueonux. ' 20TAP-Menua, 2010.

Bnagumupos, HOpuit Annpeesuu, Anexcanap SkosneBuu Ilotanenko. Qusuko-xumuueckue
0CHO8bI pomobuonozuyeckux npoyeccos. JIpoda, 2006.

Pomynkun, 1. W., B. I'. AptioxoB. OcHoBwl (otobuodusuku. Bopounex: N3marenbcTBo
BopoHexckoro rocyaapcTBeHHOTo yHuBepcurera, 1997 r.

Py6un, Awnnpeit bopucoBuu. buoguszuxka. ABTOHOMHAsT HEKOMMEpYECKas OpraHU3aIlus
WxeBcknii MHCTUTYT KOMIIBIOTEPHBIX UcciiefoBanuid, 2013.

Pemuzos, A. H. Meaunuackas u Ouonorudeckas pusuka : yueonuk / A. H. Pemusos. - 4-e uzj.
Juctp. u nepepad. - Mocksa : [DOTAP-Menua, 2018. - 656 c. : un. - 656 c. - ISBN 978-5-
9704-4623-2. - Tekcrt : snexrponubii / OBC "KoucymsranT crymenrta" : [cait]. - URL
:https://www.studentlibrary.ru/book/ISBN9785970446232.html

JlonoIHUTeILHAS JTUTEpPaTypa

AntonoB, B. ®@., A. B. Kopxyes. "®uszuka u Omodusuka. Kypc nexnuii s CTyIEHTOB
MEIUIUHCKUX BY30B." M.: M30am. epynna I DOTAP-Meoua (2006).

Aptioxos, B. T., et al. "BUO®U3SUKA (yueOHuk miast By30B)."Vcnexu cospemennoco
ecmecmesosnanus 2 (2010): 12-13.

Kypuan «buodusuka» http://www.biofizika.psn.ru/ru/

Caiir kadpenpsl onodpusuku MI'Y https://www.biophys.msu.ru/news

5.2. Tlepedyenb pecypcoB HH(OPMALMOHHO-TEICKOMMYHUKAIMOHHOUH ceTn «UHTepHeET»,

H606XOHI/IMI)IX AJIF OCBOCHUSA y‘lCﬁHOﬁ AUCHHUIIIIMHBI

1. https://www.medicinform.net/ (MeauuHckas nHGOpMAIIMOHHAS CETh)
2. https://www.studentlibrary.ru/ (KorcymnbranT cTyaeHTa)
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https://www.studentlibrary.ru/book/ISBN9785970446232.html
http://www.biofizika.psn.ru/ru/
https://www.biophys.msu.ru/news

6. MarepuajbHO-TexHMYecKasi 0a3a, Heo0OXoAuMasi AJIsl OCYLIECTBJIEHHSI 00Pa30BATEJIbLHOIO
npoiecca mo y4eOHoi Jucunniute (MoayJis)
6.1. MarTepuajibHO-TeXHU4YecKasi 0a3a, HeoOXoAMMAas ISl OCYLIECTBJIEHUS 00Pa30BATEILHOIO
npoiecca no y4eOHoi Jucunniute (MoayJis)

Taoauna

No | HaumeHnoBanue Bujaa HanmenoBanue Anpec (MecTomonoxeHrue) o0beKTa,

n/n | obpazoBaHusl, ypOBHS o0BeKTa, MOJITBEP K JAIOLIET0 HATMYKMe MaTepUaIbHO-
oOpa3oBaHus, nmpodeccuu, MOJATBEPXKJIAIOLIETO | TEXHUUYECKOTo o0ecrneueHus, (¢ ykazaHueM
CIEIMAIbHOCTH, HAIIPABJICHUS | HAJTMYKE HOMEpa TaKOBOI'0 00BEKTa B COOTBETCTBUU
HOJArOTOBKHU (17151 MaTepuaibHO- C IOKYMEHTaMH 10 TEXHUYECKON
npo¢ecCuOHaIBHOTO TEXHUUYECKOTO VMHBEHTapU3aL1H)
o0pa3oBaHus), MOJABUIA obecrieueHus, ¢
JIOTIOTHUTEIILHOTO IIEPEYHEM OCHOBHOTO
o0Opa3oBaHUs o0opynoBaHus
2 3 4
YposeHb obpazoBanus: | Cumynstop MPT CuMyILIMOHHO-aKKPEIUTAIIMOHHBIH
BhICIICe — (cneyuanumem) PHYWE ueHtp, K. Mapkca 50.

Hanpasnenue MOATOTOBKH

(crenmanpHOCTh):  30.05.02

MenmunuHckas onodusuka

YposeHb obpazoBanust: | Cumynsitop KT CuMyIIALIMOHHO-aKKPEIUTAIIMOHHBIH
BbICIIICE — (Cneyuanumem) PHYWE ueHTp, K. Mapkca 50.

Hanpasnenue MOATOTOBKH

(cnemmanbHOCTh):  30.05.02

MenunuHckas 6nopusnka

6.2. CospevenHble npodeccHOHANbHbIE 0a3bl JaHHBIX, HH(OPMAIMOHHBIC CIPaBOYHbIC
CHCTEeMBbI

1. http://www.pubmedcentral.nih.gov - U.S. National Institutes of Health (NIH). CBo6oambrit
nu(ppoBOM apXMB OKYpPHAJIBHBIX MNyOJIMKaui 1O pe3yiabTaTaM OMOMEAMIIMHCKUX HAay4HBIX
HUCCIeJOBaHUH.

2. http://medbiol.ru - Caiit s 06pa3oBaTeIbHBIX U HAYYHBIX IIETICH.

3. http://www.biochemistry.org - Caiit MexayHapoaqHOro OHOXMMHYECKOTO OOIecTBa
(ThelnternationalBiochemicalSociety).

4, http://www.clinchem.org - CaiiTxypHaina Clinical Chemistry.
OpranAMeprUKaHCKOHACCOOITUAIIMUKITNHIUECKOUXUMUN -
TheAmericanAssociationforClinicalChemistry (AACC). (MexyHapoHoe 00111eCTBO,

00BEIUHSIONIEE CICHHAINCTOB B O0JAaCTH MEIMIHMHBI, B cdepy MpodeccHoHATbHBIX HWHTEPECOB
KOTOPBIX BXOMAT: KJIMHWYECKass XWUMHs, KIMHHYECKas JaboparopHas Hayka U J1abopaTopHas
MEIUIINHA).

5. http://biomolecula.ru/ - Ouomonekyna - CcalT, MOCBSIIEHHBIA MOJEKYJISIPHBIM OCHOBaM
COBPEMEHHOW OHOJIOTMH W MPAKTUYECKHM IMPUMEHCHHUSIM HAYYHBIX JOCTHXXCHHH B MEAUIMHE U
OMOTEXHOJIOTHH.

6. https://www.merlot.org/merlot/index.htm - MERLOT - Multimedia Educational Resource for
Learning and Online Teaching.

7. www.elibrary.ru - marponanpHas 6udauorpadudeckas 60a3a JaHHBIX HAYYHOTO [IUTHPOBAHMS
(mpodeccronanpHas 6a3za TaHHBIX )

8. WWW.SCOPUS.COM - KpymHe#mmas B MHUpe eauHas pedepaTuBHas 0Oa3za  JaHHBIX

(mpodeccronanpHas 6aza JTaHHBIX )
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http://www.pubmedcentral.nih.gov/
http://medbiol.ru/
http://www.biochemistry.org/
http://www.clinchem.org/
http://biomolecula.ru/
https://www.merlot.org/merlot/index.htm
http://www.elibrary.ru/
http://www.scopus.com/

WwWW.pubmed.com - aHTIos3bIYHAs TEKCTOBAS 0a3a JaHHBIX
MEIUIUHCKUX U OHMOJIOTUYECKHUX nyOJIMKaIui
(npodeccronanpHas 6aza JaHHBIX).
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http://www.pubmed.com/

6.3. JIuneH3noHHOEe U CBOOOJHO pacnpocTpaHsieMoe MPOrpaMMHoe odecriedeHue, B TOM YK cJie 0Te4eCTBEHHOI0 MPOU3BOACTBA

11\/&11 Haumenosanue Onucanue Kon-Bo | ITocTtaBimk I'ne ycranosneno

1. |IIpaBa Ha nmporpammy st 9BM kopriopatuBHas JuiieH3us1 Ha|OneparmoHHas cuctema| 200 |OOO Kadenpsl u mnoapaszneneHus
CreHaTbHbIH Habop [IPOrPaMMHBIX npoaykros|MicrosoftWindows + «Codrmaiin YHuBepcurera
MicrosoftDesktopSchool ALNG LicSAPKk OLVS E 1Y|oducHsri MaKeT Tpeitn»

AcadenicEditionEnterprase MicrosoftOffice

2. |[Ipaa wa mporpammy it OBM Habop BeO-cepBucoB, OpraHu3anus BKC| 25 |0O0OO JlexiMOHHBIE ayTUTOPUH
IPEJOCTABIIAIONIAX JOCTYIl K pa3iudHbiM mporpammam u|MicrosoftTeams «Codrnaitn Kadenpet u moapaznenenus
ycnyraMm Ha ocHoBe Iuiatdopmsl  MicrosoftOffice  mns Tpeiin» VYHuBepcurera
obpazosanus MicrosoftOffice 365 A5 forfaculty - Annually

3. |[IpaBa nHa mporpammy mis OBM cucrema aHTHBUPYCHOW|AHTHBHpYCHAs samural 1750 |OOO Cepgepa, Kadeaps u
3alIUThI MEPCOHAJIbHBIX KoMITbIOTepOB|(poccuiickoe [10) «Codrnaitn MOApa3ICICHUS
Dr.WebDesktopSecuritySuite KomrmuiekchHas 3amura + Tpeitn» VYHuBepcurera
LlenTp ynpaBieHus

4. |llpaBa Ha mporpammy i DOBM cucrema aHTHBUPYCHOU|AHTHUBUpPYCHAs samural 450 OO0 Kadenpsr u moapasnenenus
3alMThl  pabouMx craHmuii u  ¢alIoBeix  cepBepoB|(poccuiickoe [10) «Codrnaitn YHuBepcurera
KasperskyEndpointSecurity nJst On3Heca Tpeitn»

CrannaptaeiiiRussianEdition. 500-999 Node 1
yearEducationalRenewalLicense

5. [IIpaBa Ha mporpammy ans 9BM OducHoe nporpaMMHoe OducHblil maker 120 |O0O Kadenps! n nogpazaenenus
obecnieueHneMoitOpucCranaapTHbI (poccutickoe [10) «Codrnaitn VYHuBepcurera

Tpenn»

6. |[IpaBa Ha nmporpammy s O9BM Onepanuonnas cucrema s |OniepaiioHHas CHCTEMa 40 000 Kadenps! u moapasznenenus
00pa3oBaTeNbHBIX YUpEeKICHUI AcTpa (poccuiickoe I10) «Codrnaitn YHusepcurera
LinuxCommonEdition Tpetin»

7. |IIpaBa Ha nporpammy ans O9BM Cucrema KOHTEHT- OunpTpanusi UHTEPHET- 1 000 Cepaep
¢unbTpanun SKYDNS KOoHTeHTa (poccuiickoe [10) «Co¢rnaitn
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Tpenn»

8. [[IpaBa Ha mporpammy anst OBM Cucrema it opranuzanuu u |Oprasu3aiiu Beo- 1 000 Cepaep
MIPOBEICHMS BeO-KOH(pEpeHINi, BEOMHAPOB, MacTEP-KIAcCOB |KOH(pEpeHIni, BEOMHAPOB, «Codrnaitn
MirapolisVirtualRoom MacTep-KIaccoB Tpetin»
(poccuiickoe I10)
9. |[IpaBa Ha nmporpammy mis O9BM Cucrema qAucTaHIMOHHOTO | YueOHBIN mopTal (B cCOCTaBe 1 «Codrnaitn XOCTHHT Ha BHEILIHEM
oOyuenus Pyccknii Moodle 3KL OUOC BI'MY) (poccuiickoe Tpeiin» pecypce
[10)
10. |IIpaBa na nporpammy it 9BM "AUC «BUT: YnpaBiaeHue |JIeKTPOHHBIN AeKaHAT (B 1 Komnanus Cepaep
BY30M»'"' coctase DMIOC BI'MY) «ITepBbIit
(poccuiickoe [10) BUT"
(poccuiickoe I10)
11. (IIpaBa na nporpammy 111 O9BM «1C-burtpukc: Kopnoparussslii nopTai (B 1 000 Cepaep
BuyTpenHuii mopraJ yue6HOro 3aBeeHus» (Heorp. koi-Bo [cocrare DM1IOC BI'MY) «B206Cod1»
MOJI30BATEIICH ) (poccuiickoe [10)
12. |IIpaBa na nporpammy it OBM «1C-Butpuke: Caiit OO (B coctaBe D11OC 1 000 XOCTHHT Ha BHEIIHEM
YupagsieHue caiiToMm - JKcnepT» BI'MY) (poccuiickoe I10) «B206Cod1»  |pecypce
13. (IIpaBa Ha porpammy 11t 9BM «1C-bButpuke: Caiit 1 000 XOCTHHT Ha BHEIIHEM
Y4eOHOro 3aBeIeHus» «B206Cod1»  |pecypce
14. |IlpaBa Ha mporpammy ans DBM maker anst craructaueckoro|llaker mist cratuctuyeckoro| 10 |OOO Kadenpa 0OIIECTBEHHOT'O
ananm3aStatisticaBasicAcademicforWindows12 Russian/12|ananu3a qaHHBIX «CodtnailH  [370pOBbSI W  OpraHU3ALUU
English Tpeiin» 3IIpaBOOXPAHEHHS
15. |IIpaBa Ha mporpammy aist DBM maker asisi CTaTUCTHYECKOTO 11 |000 Kadenpa smmnemuonornu — 3
ananm3aStatisticaBasicAcademicforWindows10 Russian/13 «Codtnaitn  |mmT.,
English Tpeiin» Kadenpa marodusmonornn —

4 .,
Kadenpa smmnemuonornu — 3
TIT.

2

Kadenpa dapmaxomorunm — 1
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16.

[IpaBa Ha nporpammy st 9BM nakeT A CTaTUCTUYECKOTO
ananm3aStatisticaBasicAcademicforWindows13 Russian/13
English

IIT.

[IpaBa na nporpammy st 9BM nakeT A CTaTUCTUYECKOTO
ananm3aStatisticaBasicAcademicforWindows13 Russian/13
English

[IpaBa na nporpammy st 9BM nakeT A CTaTUCTUYECKOTO
anam3aStatisticaBasicAcademicforWindows13 Russian/13
English (ceresast)

S) 000 Kadenpa HOpPMaTbHON
«Codrnaitn dbusnonornu — 4 mr.,
Tpena» Kadenpa CTOMATOJIOT U
JETCKOTO BO3pacTra u
OPTOJIOHTUM — | TIT.
75 |000 Kadenpa MEIUITTHCKOM
«Codrnaitn bu3uKu
Tpeua»
50 |O00O Cepgep
«Codrnaitn
Tpena»
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