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

1. OOGpa3oBarenbHblii cTanAapT Boiciiero oopazoBanus PI'AOY BO PHUMY um. H.M. [Tuporosa
MunuctepctBa 3apaBooxpaHeHuss Poccuiickoit ®enepanmuu M0 ypOBHIO 00pa3oBaHUS
crnenuanuteT no crneuuanbHoctd 30.05.03 MenuuuHckas KUOCpHETHKA, YTBEPIKIACHHBIN
npuka3oMm oT «29» mas 2020r. Ne 365 pyxk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

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



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

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

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

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

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

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

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

1.2. MecTO TUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrPaMMbl

Huctumnna «O6mast 6uoduszuka» uzydaercs B 5 cemectpe(ax) U OTHOCUTCS K 00s3aTENbHOU
yactu bioka b.1 «lucuuruiiaeny. SBiasercs 00s3aTeIbHON TUCIUTIIIMHOMN.

OO01as TpyA0EeMKOCTh TUCIUIUIUHEI cocTaBisiet 3.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMkKax oOpa3oBaTelbHOU
IpOrpaMMbl JIOJKHBI OCBOUTH CIEAYIONINE TUCHUIUIMHBI W NpakTuku: OpraHudeckas XHUMHS;
Wuoctpanubiii s3b1k; Briciias matemaruka; YactHas Mopdoriorus (aHaTOMuUs 4yenoBeKa, TUCTONOTHA);
buonorus; OOmias maroynorus: maTojioruyeckas aHaToMmus, narodusuonorus; dusudeckas XUMUs;
Ob6mas mopdonorus (aHaTomusi, TUCTONOTHS, uToNOTUA); Dunocodus; Ontruka, aToMHas (U3HKA;
Mexanuka, 31eKTpuuecTBo; buoxumus; ®@usnonorus; Heoprannueckas xumusi; Teopust BeposiTHOCTU
U MaTeMaTu4ecKasi CTAaTUCTHUKA.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JesSTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIIEH
JTUCIUIUTAHBIL, HEOOXOUMBI JJIs YCIEITHOTO MPOXO0KaeHUs npakTuk: [Ipeanumnomuas, HAP.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

5 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0

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

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

OIIK-1.UJ1 IIpumenser
($byHIaMeHTaNbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS JUIS
petreHus MpogecCHOHAIBHBIX 33124

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

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

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

OIIK-1.U 12 ITpumenser
MIPUKJIaHBIE MEAUIIMHCKYE 3HAHUS
JUISL pelIeH s TPOodecCHOHaIbHBIX
3amaq

3HaTh: OCHOBBI MOJICKYJISIPHOH OMOMU3UKH U POTOOHOPHU3UKH, COBPEMEHHBIE
JMarHOCTUYECKHE U €CTeCTBEHHOHAYYHBIC METOBI MCCIICIOBAHNSI.

‘YMeTb: HCHONB30BaTh (PU3HKO-XIMIUECKUE, MATEMAaTHUECKUE H €CTECTBEHHOHAYIHBIC 1
JIUarHOCTUYECKUE METO/Ibl UCCIIEIOBAHMS B PEIICHUH CTaHAAPTHBIX U HHHOBAIIMOHHBIX 3a7a4
po(heCcCHOHANBHOH AESTENbHOCTH.

B.ﬂa}IeTb NPaAaKTHICCKHUM ONILITOM (prllOBbIMI/I HeﬁCTBHHMﬂ): IPUMEHATH COBPEMEHHBIC
HH¢)OpMaHHOHHBIe TEXHOJIOTHH, BKIIIOYasd UHTECJUICKTYaJIbHBIC METOAbI IS aHaJIn3a
MCIULUMHCKUX JaHHBIX.

OIIK-1.U 3 IIpumenser
($yHIaMeHTanbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS JUIS
petreHus MpogecCHOHAIBHBIX 33124

3HaTb: OCHOBHBIE ITANbI, (OPMBI U 3aKOHOMEPHOCTH PA3BUTHUS (PU3UKO-XHUMHIECCKIX
HPOLIECCOB B OMOJOTMUECKUX 00BEKTaX Ha KBAHTOBOM, MOJIEKYJISIPHOM, KJIETOYHOM U
TKAaHEBOM YPOBHSX B HOpPME H IIPH MAaTOJOTHH, MPUBOASAIINX K MPOOIEMHO CHTyaln.

YMmerth: AHaJIM3UPOBAaTh OCHOBHBIC JTallbI, (1)OpMI>I 1 3aKOHOMEPHOCTHU pas3sBUTHUA (I)I/I3I/IKO-
XUMHUYCCKHUX IIPOLECCOB B OHOJIOrMYECKNX 00BEKTaX Ha KBAaHTOBOM, MOJICKYJISIPHOM,
KJIICTOYHOM U TKAHEBOM YPOBHAX B HOPME U IIPU NATOJIOTUUN IIPU l'[pO6J'[eMHOﬁ CUTyaluu.

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

OIIK-1.1]14 IIpumenser
MIPUKJIAIHBIE €CTECTBEHHOHAYIHBIE
3HAHUS JUIS PEIIeHHs
npo¢ecCHOHATBHBIX 33/1a4.

3HaTh: OCHOBHBIE €CTECTBCHHOHAYYHBIC 3aKOHBI, HCIIOJIb3YEMBIC ITPU PCATU3allUU IIPOCKTA U
BO3MOHBIE METOAbI PCIICHHUS ITOCTAaBJICHHLIX 3a1a4.

YMeThb: KBaTH(UIIPOBAHHO OCYIIECTBIISATH IPAKTHUECKYIO KCIIEPUMEHTANIBHYIO
JEATENBHOCTb.

BaageTh npakTH4YeCKUM ONBITOM (TPYAOBBIMH A CTBUSIMM): B 00JIaCTH OLICHKH
KauecTBa IKCIIEPUMEHTAIbHON paboThl, BBIIBICHUS apTe(hakTOB M UX YCTPAHEHHSI.

OIIK-6 Cnoco0eH onpenesiTh CTPATeruio H MPodJieMAaTHKY HCC/IeI0BAHU, BLIOUPATh ONTUMAJIbHBIE CIIOCOObI UX pelieHus,
NMPOBOMTH CHCTEMHBIN aHAJIN3 00bEKTOB HCCIeI0BAHHUS, 0TBEYATh 32 MPABUJIBHOCTH H 000CHOBAHHOCTH BHIBO/IOB,
BHe/IpeHHE NOJYYEHHbIX Pe3yJbTATOB B MPAKTHYECKOE 3APABOOXPaHEHHE

OIIK-6.1 /11 IInanupyer HayyHOE
HCCIIeI0BaHUE

3HATh: COCTOSIHUE pelIaeMoii MpoOIeMbl HA MOMEHT Hayajla MCCIIEIOBaHus

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

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

OIIK-6./12 Ananusupyer
PpE3yNIBTaThI UCCIEAOBAHUM.

3HaTh: OCHOBHBIC JAOCTYIIHBIC CITIOCOOBI M METOIBI peHeHus NOCTaBJICHHBIX
HCCICA0BATC/IbCKUX 3a1ay.

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

BiajgeTs NpaKTHYeCKMM ONBITOM (TPYIOBBIMM A€HCTBHSIMHU): PEaIM3alii HEOOXOAUMBIX
JUISL PELLICHUS TOCTABJICHHBIX UCCIIEOBATEIBCKUX 3a/1a4 METOI0B H CIIOCOO0B







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

®opmbl padoThl 00yuaromuxcs / Buabl ydeOHbIX 3aHATHI / DPOpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU yacos ceMecTpam
5

YuyeOHble 3aHATHS
KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 69 69
Cemunapckoe 3anstue (C3) 30 30
Jlekrmonnoe 3ausrtue (JI13) 18 18
JlaGoparopHo-nipakTuyeckoe 3ausatue (JII13) 9 9
Kosmoksuym (K) 12 12
CamocTrosiTesbHasi padoTa o0y4yaromuxcs B cemectpe (CPO), 36 36
B T.4.:
IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 36 36
IIpoMeKYyTOUYHAS ATTECTAIUSI:
KonrakTHas pa6oTa o0y4yarommuxcs B Xo1e npoMexyToyHoii artectanun (KPIIA), 3 3
B T.4.:
3auer (3)* 3 3

B yacax: OT/] = 108 108
06maﬂ TPYAOEMKOCTb JUCHUIINHBI KPO+CPO+KPITA+CPIIA
(OT) B 3aueTHbIX equnnnax: OTJI (B yacax): 36 3.00 3.00

* Bpems s mpoBeAeHHUS MPOMEXKYTOUYHOHM arTtectanuu B (opme 3ad4éTa BBIACISETCS B paMKax
KoHTakTHOU paboTsl ([IB3) [IpoBenenue npomexxyTouHoM aTTecTanuu B popMme 3a4€Ta OpraHu3yercs
B COOTBETCTBUU C PACHIHCAHUEM 3aHSITUH.



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

5 cemecTp

Ne Mudp

/i KOMIIETEHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX

Pa3nen 1. @oToduodusznka

1 |OIK-6.1/11,
OIIK-6.1M 112,
OIIK-1.1 A1,
OIIK-1.1M12 ,
OIIK-1.113,
OIIK-1.1 /14

Tema 1. doTobuodusuka

[penmer u MeToxs! OHOGHU3NKH; pa3aensl obnopmsukn. Obmue
3aKOHOMEPHOCTH (HPOTOOMONOTHYESCKHUX MTPOLIECCOB; MPSIMBIE U
(OTOCCHCHONTM3NPOBAHHBIC IPOLIECCHI. DIEKTPOHHBIEC TIEPEXOIBI
B OMOMOJIEKYJIaX TIPHU MOIVIOLICHUH CBETa U JTIOMUHECLICHIINH.
KonnuecTBeHHbIC 3aKOHOMEPHOCTH MOTJIONICHUS CBETA
6uomonekyiaamu. OCOOEHHOCTH TOTJIOLICHHS CBETa B
OMOJIOTUYECKHX O0BEKTAX: BIMSHUE HEPABHOMEPHOTO
pacnpezieNieHus MOTJIOMAIONINX CBET MOJICKYJI U CBETOPACCESHUSL.
KonnuecTBeHHbIC 3aKOHOMEPHOCTH (OTONFOMHUHECIICHIIUH B
6uosnornuecknx cucremax. CrieKTpbl ()OTONOMUHECLICHIINT
OMOMOJIEKYJT U CIIEKTPHI ee BO30ykaeHns. KuHeTn4eckuii mepeHoc
9HEPrHU ANEKTPOHHOTO BO30YXKICHHUSI B OMOIIOTMIECKHX 00BEKTaX,
aHaIM3 mpouecca npu HOTOJMHAMUYCCKON Tepanui. Murparms
9HEPTHHU IEKTPOHHOTO BO30YXKICHHS B OHOJOTHYECKUX CUCTEMAX.
BHOIOMUHECIICHIHS ¥ OHOXEMITFOMUHECLCHIIUS OHOJIOTHYECKHX
cucteM. Kunerrka poTOXMMHYECKHX MPEBpaIeHIH OHOMOIICKYJI.
CnekTpsl feiicTBrs GoToNpeBpameHI OHOMOJIEKYIT ’
(oToOMONIOrMYeCKUX mporeccoB. MexaHu3M AeiicTBHs
yIBTPa(HOIETOBOTO M3ITyYCHHS Ha OSNKH, JTUIUIBI 1
HYKJICMHOBBIE KUCIOTHI. brodu3nueckue MexaHH3Mbl
(hOTOGHOIOrMYECKUX MIPOLIECCOB B KOXKE, BHI3BIBAEMBIX
yIbTpadHOICTOBBIM U3TyUYeHUEM: IpUTeMa, POTOCHHTE3
ButamuHa D3, porokanueporese3. HauanbHble Onodusnueckue
craguu (OTOCHHTE3a B 3eJI€HBIX pacTeHUsAX. CoBpeMeHHbIE
KOMITBIOTEpPHBIE CIIOCOOBI 00paboTKH OMODH3NIECKUX
9KCHEPUMEHTAIBHBIX JAHHBIX, IT0JTy4aeMbIX B BHJE CIOXKHBIX
KOJIMYECTBEHHBIX 3aBHCHMOCTEH.

Pa3nen 2. MoJiekyasipHas 0uopu3nKa

1 |onk-1um2,
OIIK-1.1]13,
OIIK-1.M]14,
OIIK-1.1/11,
OIK-6.1/11,
OIIK-6.1]12

Tema 1. MonekynspHas ouodusnka

[Ipenmer 1 MeTOABI MONIEKYJIsIpHOIT Onodusuku. Vicropus
pa3BuTHA. BKi1ag oTeuecTBEHHBIX YUCHBIX B Pa3BUTHE
MOJIEKYJISIpHOH OHMo(u3nKy. CHIBOPOTOYHBIN albOyMUH YelIoBeKa
(CAY): comepxaHue B KPOBH, OCHOBHBIC (DYHKIIHH. DTAIIbI
TpaHCIOPTHOH (yHKuMK 6enka. OCHOBHBIE (M3MKO-XUMUIECKHE
cBoiictBa CAY: pacTBOPUMOCTB, MOJIEKYJISIpHASA Macca, 3aps,
H303JIEKTpHYEcKas Touka, kodddunuent nuddysnu, BI3KOCTS,
¢dopma. Ctpykrypa CAY. CpenHeuucaeHHas MOJICKYISpHAs
Mmacca. CpejHeBecoBasi MOJICKYJISIDHas Macca.
CpenHeBHCKO3UMETpHUECKast MOJIEKysipHas Macca. [Tpuanna
HEBO3MO)KHOCTH HCIIOJIb30BaHMSI METOIOB KPHOCKOIIHH H
30yIMOCKOIINHY T H3MEPEHUS] MOJIEKYIIPHBIX MacC
MAaKpOMOJIEKyJl. MeTo/ibl OnpeieNIeHs MOJIEKYIIPHBIX Macce
OMOMAaKpPOMOJIEKYJI: OCMOMETPHS, TeIbXpoMaTorpadus,
3neKkTpodope3 B MOIHAKPUIAMUIHOM Telle, PACCEsIHUE CBETa,
Brcko3uMeTpusi. KoHpopMannoHHas HOTeHIMAIbHAS YHEPTHS
0EJKOBBIX MaKpPOMOJIEKYJl. BHYyTpH- M MEKMOJIEKYIISIPHBIE CHIIBI
B3aUMOJICHCTBHUS OOMaKPOMOJIEKYII: KyJTOHOBCKOE
B3aUMOJICHCTBUE, HOHIANIIOIBHEIE B3aNMOACHCTBYS,
BaH/IEPBAAIBCOBBI CHIIBI, BOJOPOHBIE CHIIBI, CTEPUYECKUE CHIIBI
(cnutel nedopmanyy ¥ HaNPsHKEHUS BAJICHTHBIX CBSI3eH U YIJIOB,
CHJIBI 3aTOPMOKEHHOCTH BPAIICHUS HENTHAHBIX TPYII BOKPYT
TIPOCTHIX cBsizel. [ mapodoOHOe B3auMoaelicTBre. Y HUKAIbHEIE
(aHOManbHBIC) (HU3NUECKIE CBOMCTBA BOJBI H UX POJIb B
Onoormyeckux npoueccax. Mosien CTpyKTyphl MOJIEKYJIBI BOJIBI.
Crpykrypa npaa. CTpyKTypa *KuUAKOH BoAbl. Moaenu CTpyKTyphl
JKUIKOHM BOIBI: MEKPOKPUCTAJUTIYECKAs!, KBA3HKPHUCTAIIINIECKAs
(KOHTHHYaJbHAS) U aCCOLMATUBHAS TUIOTE3bl. CTPYKTypa BOJBI B
pactBopax. MonHbIe pacTBopsl. Kunetnueckuii u
TEpMOIMHAMUYECKHI TOXOABI AT OMHCAHUS CONbBATAI[NU HOHOB
B pactBopax. O01mas MoJieb CTPYKTYPBI BOJBI B HOHHBIX
pactBopax. CTpyKTypa pacTBOpa HEMOISAPHBIX MOJICKYIL:
ruapodoOHOoe B3auMoiericTBre. [lepBUUHas CTPYKTYpa.
Vonu3anuonHoe paBHOBECHE B OeIKax, MOISIPHOCTh OEIIKOBBIX
AMUHOKHCIIOTHBIX OCTaTKOB. BropuyHas cTpykTypa.
PacmipocTpaHeHHOCTD BTOPHYHBIX CTPYKTYP B O€NKax, BIMSIHHIE
IEKTPOCTATHYECKUX CHII ¥ THAPOGOOHBIX B3aNMOACHCTBHI Ha
CTaOUIBHOCTh BTOPUYHON CTPYKTYPBI IOJIUIENTHIOB H OEIKOB.
Toernunas crovkrvna. TepMonrHaMuUecKasi MoIenb
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CTPYKTYpHOI oprau3anuu 0enkoB. MakpOMOIeKyIsIpHast
opraHu3anys rao0yspHbIx 6enkoB. "KanensHas" Moziens
Bpecnepa u Tanmyna. "Chepuueckas” monens Oumepa. Ananms
TPETHYHOU CTPYKTYphI Oenka o dumepy. [I10THOCTS yakoBKU
AMUHOKHCIIOTHBIX OCTaTKOB B MOJIeKyIax Oenka. O0beM u
IUIOTHOCTh 0€JIKOB. JINHAMUYHOCTh TPETUYHON CTPYKTYPBL.
AHanm3 ¥ npefcKazaHue BTOPUIHOM U TPETUIHOH CTPYKTYPHI
6enka 1o nepBruHOMN. OU3MYECKUe TPHHIMITB CAMOOPTaHU3AINU
0enkoBbBIX MoeKy. "TepMoanHaMIdecKkast THIIOTE3a
caMoopraHu3aiyu" U 3KCIepUMEHTAIbHOE TOATBEPIKACHUE €e.
Cranun camoc6opku 6emkoBbIx Mostekyn 1o [Itunesiry O.B. CBs3b
MEXTy CTPYKTYPHBIM H ()YHKIMOHAJIBHBIM HOZO0HEM.
BrrposkaeHHOCTS KOHOHUTYpannoHHOH nHpopMmanun. Pu3ndeckas
TEopusi CTPYKTYpHOI oprann3anuuu 6enkoB. OCHOBHBIE
TIOJTOKeHUST QU3UIECKOH TeoprH. MeToa TeopeTHIeCcKOro
KoH(OpMaIMOHHOTrO aHanu3a. KomuuecTBeHHbIH METO
TEOPETUIECKOr0 KOH(GOPMAIOHHOTO aHAIN3a MEeNTHIOB.
YeTBepTHYHAas CTPYKTypa. AHAIIN3 YHCTIa CYOBEIUHHUI U UX
B3aUMHOTO pacronoxeHns. CTaOMIbHOCTh YeTBEPTHIHON
CTPYKTYpHI OenkoB. MeTo/bl IpeicKa3aHus CTPYKTYPBI OCJIKOB,
MMOCTPOCHUE MOJICKYIISIPHBIX MOJIeIei ¢ moMoIbio DBM.
CTpyKTypa HyKJIEHHOBBIX KHCJIOT. KOH(pOpMaMOHHBII aHAIH3.
YTIIBI BpalleHUs OCTOBA HyKJICHHOBON KHCIIOTHI M CTEPHUYECKHUE
orpaHuueHus. BzaumMoneiicTBUs epBOro U BTOPOro nopsaxa.
Cutbl, CTaOMITH3HPYIONIHE YIOpsKodeHHbIe KoH(GopMarmu. Tumst
CIIapHBaHUs OCHOBAHUH B KpHUCTa/uIaX U B pacTBope. CTIKUHT
ocHOBaHUH. OCHOBHBIE CHIIBI, 00ECIIEINBAIONINE CTIKUHT -
B3aUMOZENCTBUA. TpeTHUyHas CTPYKTYpa HYKJIEHHOBBIX KHCIIOT.
CrpykTrypa xpomarusa. MappakpacHas crnekrpockomnus (MKC)
MOMUIENTUIO0B U OenkoB. dusznueckue ocHoBbl MKC. OcHOBHEIE
THITBI KOJIEOAHMS aTOMOB B MOJIEKYJIaX. XapaKTePHCTHICCKHE
YacTOTHI KOJIeOaHHsl aTOMOB MENTHIHOW TPyNbl OSIKOB. AHAIN3
cnekTpoB norsomeHus 6enxos B UK quanazone. UK-muxpomsm.
Merton neiitepooOMeHa. AHaIN3 BTOPUYHOM CTPYKTYpBI OeKa
merogom MK criekrpockonuy. DKCIepuMeHTaIbHOE HCCIIeIOBAaHNE
ONTHYECKOM aKTUBHOCTH MOJIMIENTHIOB U 6enkoB: JIOB u K/I.
®dunzuueckne 0CHOBBI ONTHYECKON aKTHBHOCTH MAaKPOMOJIEKYJI.
Merox JIOB. Ouenka cTeneHn CHUpaIbHOCTH OEIKOB METOJIOM
JOB: meton Apyze, metog Moddura. Metox KJI. Ouenka
CTETICHH CIUPATBHOCTH OenikoB MeTomoM KJI "H30uXpOnyHbIi
MeToA" PeHTTeHOCTPYKTYpHBIN aHaIHU3 OEIKOB.
PeHTreHOCTpyKTYpHBIN aHa N3 II00YIISAPHBIX OCIKOB.
MuepoBHI INTOCKOCTH OTPayKeHUSI PEHTT€HOBCKHX JTydel. 3aK0oH
bperra-Bynbga. [TousaTre 06paTHON KPUCTATUTHUECKON PEIICTKH,
BeKTOpHas Gpopma ypasHeHus bperra-Bynsda. CtpykTypHbIit
¢axrop. [Ipodiema ¢a3 u MeTo N30MOPHHOTO 3aMEIICHNSI.
Ompenenenne CTPYKTYPHBIX (paKTOPOB, BEIYHCICHNE IIEKTPOHHOM
rtotHocTH. Co3iaHKe MPOCTPAHCTBEHHON MOJIENTH OEIIKOB.
AHanm3 TpeTHIHON CTPYKTYPhI MHOTJIOOWHA, TeMOTTIOONHA,
JIM301IMMa, pUOOHYKIIea3bl, KapOOKCUTIENTH Ia3bl. AHAIIN3
CTPYKTYPHI B (DYHKIUH HOJNUIENTHIOB U OEIKOB C TOMOIIBIO
MeToa (IIyopecleHTHBIX 30H10B. [IpuHnun metona. OCHOBHbIC
THIIBI (ITyOPECIEHTHBIX 30H10B. [TapaMeTpsl HOTIomeHust 1
(IryopecIieHIIMN 30H/I0B: MOJI0KEHUSI MAKCUMYMOB TIOTJIOLICHHS 1
(ryopecreHINH, TOIYMIPHHA MAKCUMyMa, HHTEHCHBHOCTD
MaKkcuMyMa (IIyopeclieHIINH, KBAHTOBBIH BBIXO, BPEMS JKH3HU
B030YXICHHOTO COCTOSHHSA, CTEIICHb MOJISIPU3AIMH, aHU30TPOITHS
¢dnyopecteniun. [Ipumenenne metoaa UPIID dnyopeciieHimm
JUISL OLICHKH PACcCTOSIHUH MEXIy ITapaMH 30HJI0B, CBSI3aHHBIX C
6noobbexTOM. MccnenoBanue CTpyKTyphbl OIKOB U HyKJICHHOBBIX
KHCIOT. M3ydeHne GelIoK-THIUIHBIX IPOCTPAHCTBEHHBIX
B3aHMOOTHOILICHUH B MeMOpaHax ¢ nomouisio UPIID
(uryopecrieHIMA. MeToIbI ONpeeTIeHIs BpalaTeIbHON 1
natepaibHoOl A dy3un Mosieky. Pe3oHaHCHBIE METOIBI
HCCIEAOBAHUS CTPYKTYPHI U (PyHKITHH ITOJIHUIICTITHAOB U OSITKOB!
SIMP, OI1P. SAnepHslit MarHuTHBIN pe3oHaHc (SIMP) Beicokoro
paspetienus noaunentuaoB OenkoB. [Tapamerpsr cekrpoB SIMP:
HMHTEHCUBHOCTb, IIOJYIIUPHUHA, XUMUUECKUH cBUT. OTHECeHHe
curHaioB B criektpe SIMP Genka k onpeneneHHBIM
AMMHOKHCIIOTHBIM OCTAaTKaM MOJUNENTUAHOM 1enu. CBs3b
napaMeTpoB crektpa SIMP ¢ ¢pusudeckuMu XapakTepuCTHKaMU
Moieky. SIMP-ciekrpockomust 6uonornueckux cucrem. 1H, 13C,
31P - SAIMP-cnextpsl 6enkoB. CriekTpbl IMP HyKIEHHOBBIX
KHCIIOT. MeTo1 3JIEKTPOHHOI0 TapaMarHuTHoro pesonanca (3I1P).
Ousnyeckne 0CHOBBI MeToa. [TapameTpsl criekTpos DIIP:
HMHTEHCUBHOCTb, Oy pHHA. CBEPXTOHKOE B3aUMOJEHCTBHE.
KoHTakTHOE B3anMOIeHCTBIE. AHM30TDOITHOE CBENDXTOHKOE
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pacmemienue. OI1P-ciekTpockonus MeTaICoIeprKalIuX OEIKOB.
Mertoz CIMHOBBIX METOK U 30HI0B. Bpemst koppernsiunu
BpammaTensHoi anddys3un, mapaMeTp yrnopsaoueHHOCTH,
napameTp ruapodGoOHOCTH. MeTo/ CIMHOBBIX JIOBYIIICK:
OCHOBHBIE IIPHHIIAIIBI U TPAKTHIECKOE NCTIOIh30BAHHE.
IIpumenenue merona DIIP B MeqrK0O-OHOTOTHYECKUX
HCCIEAOBAHUAX. MarHuTHAs pe30HaHCHAsi ToMorpadust:
¢usnueckue ocHoBHL. Mcmonb3oBanue Metoga MPT B Ouosoruu u
menutmHe. [pyrue Buasl tomorpaduu: KT, II9T, anruorpadus.
B3aumoneiicTBue 6HOMaKpOMOIIEKYII C JIUTaHIaMH B YCIIOBHUSIX
paBHOBecwHs. PaBHOBECHOE CBSI3BIBAHNE JIUTAHJIOB C
MakpoMoleKyiIamMu. THITbI CBs3bIBaHMs. B3auMoseicTie Mexay
LIEHTpaMu cBsi3bIBaHUs. KoomepaTiuBHOE CBA3BIBAaHUE KUCIOPOIA
remorioonHoM. Kpuasi okcurenanuu. AHanu3 paBHOBECHS
cBsI3bIBaHUS Kucaopoaa. Koncranra Xwuiia n sHeprus
B3auMoJeicTBus reM-reM. Dddext bopa. Bzaumoneiicteue
JBYOKHCH yTJIepoa ¢ reMornoonHoM. CBS3b MEXIY CTPYKTYPOH H
MEXaHU3MOM (YHKIHOHHPOBAHHS I'eMOTJIOOHHA.
KonpopmannoHHOE paBHOBECHE B HONUIENTHAAX U OEIIKax:
nepexo cnupaibkiayook. KonpopmarmonHas cTaOuIbHOCTD U
KOH()OpPMaIMOHHbEIE H3MCHEHHUS. TepMOarHAMIYECKOE OTINCAHIE
nepexoza. AHanu3 KOHQOPMAIIMOHHOTO PAaBHOBECHS IIPOCTHIX
JMHEHHBIX IETel ¢ IIOMOIIBI0 CTATUCTHYECKUX CyMM. MeToas! 1
MpaBHJIa HAXOXK/ICHUS CTATHCTHYECKON CyMMBL. Mozenb nepexoaa
crupane—KIyOoKk Trma "3actexka—MonHus". Onrcanmne nepexoaa
CIMpaNIb—KITy0OK ¥ CPABHEHUE C IKCIIEPUMEHTAILHBIMY JaHHBIMH.
KonpopmannoHHOE paBHOBECHE B ONUIENTHAAX U OEIIKax:
paBHOBECHOE CBOpavYMBaHue—pa3BopaunBanue. VccinenoBanus
TIporiecca cBopaunBaHus OenkoB. [Iponece neHaTypanun 6€IKoB.
KrerouHble MEXaHH3MBI KOHTPOJIS 33 YKJIAKOH TOJHIISTITHIHOM
[T BO BHOBB CHHTE3HUPYEMBIX Oenkax. YdacTue OenKoB
TEIUIOBOTO IIOKa (IIAIIEPOHOB) B perapanuy CTPYKTyphI
JICHaTypPHPOBAHHBIX OEIKOB. MeXaHN3MBI yJaleHHUS
MOBPEXICHHBIX OEJIKOB; IPOTEOCOMBI, HX CTPOCHHE U ITyTH
akTuBanuy. CTpyKTypHBIE IEPeXOIbl B HyKJICHHOBBIX KHCIIOTaX.
CrpykTypa 1 cTaOHIBHOCTD OHOLETIOYSYHBIX HYKJICHHOBBIX
KHCIIOT. PaBHOBecHe MEX Ly OTHO- U JBYXIETIOYECTHBIMH
cTpykrypamu. Temneparypa niaBjieHus ¥ CTaOWIBHOCTE. BinsiHue
pH Ha cTpyKTypy nonuHyKIeoTHI0B. [ Hapo nHaMUdecKre
HCCIIeIOBAHNUS TUIABIICHUSI IBOMHOM crimpainy. BinusiHrue noHHOM
CHJIBI HA TePMOCTAOMIBHOCTE IBOWHOM CIIMpAITH U Ha TUIaBJICHUE
nonunykieotuios. Ilnasnenue JJHK. Penatypanus
KOMIUTEMEHTApHBIX nerneil. CBs3bIBaHIE HyKICHHOBBIX KHCIIOT C
nuranaamMy. OCHOBHBIE MEXaHU3MBI CBSI3bIBAaHHMSI.
TepmoamHaMmaeckast MOJETb CAMOOPTaHU3AINH OSIIKOBOH
MoJekyJibl. HennHeliHas HepaBHOBeCHas TepMoguHaMuKa. Teopust
[TpuroxwHa: TeOpHs TUCCUIIATUBHEIX CHCTEM, TEOPHS
oudypkamumii. DeHomeHonornueckas OudpypranuoHHasi MOAEIb
camocOopku 6enka. duzndeckast Teopust CTPYKTYPHOH
opranu3auuy 6enka. biamknue, cpepHue, natbHIE
BHYTPHMOJIECKYJISIPHbIE HEBAJICHTHBIC B3aUMOJICHCTBHSL.
KonmnyecTBeHHas OLIEHKA SHEPTUH BCEX BHJOB B3aUMOJICHCTBUI
Oenka. OparMeHTapHBIH METOX TEOPETHIECKOTO
KOH(OPMAIMOHHOTO aHAN3a IEeNTHAOB U OelKoB. Pacuer
TPEXMEPHOU CTPYKTYPBI OBIIbETr0 HaHKPEaTHIECKOro
TDUIICHHOBOTO MHTHOUTODA.

3.2. Ilepeyenb pa3nenos,

o0yyarouumMmcs

TEM JUCHUIVIMHBL A CaMOCTOATEJIBHOI0 HU3YYCHHSA

Pa3ZI€JII)I 1 TCMbI JUCHUININHBI OJId CAMOCTOATCIBbHOIO0 U3YUCHUS 06y‘-IaIOHII/IMI/IC$I B IIporpamMme HE

IIPEyCMOTPEHBI.



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

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

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

Paznen 1. Dorobuobdusnka

Tema 1. Dorobrobdusnka

1 C3 CriekTpasibHBIE METOABI CCIIENOBAHUS B OMOIOTHH 1 3 T 1|1
MeauInHe (MPaKkTHKYM). BBoJiHOE 3aHsTHE.

2 C3 KonuuecTBeHHbIe MokazaTenu 3¢ GeKTUBHOCTH MOTIOMICHUS 3 T 1] 1
cBeTa OnonorndeckuMu o0bekTaMu. CIEKTPHI MTOTIIOIECHHS
OHMOJIOTHYECKH 3HAUUMBIX MOJIEKYJl. OCHOBHBIC KOMITOHEHTHI
CIIEKTPAIbHOT0 00OPYIOBAHHSI.

3 C3 OCOOEHHOCTH MOTIIONIEHNS CBETA B OMOIOTMYECKHAX 3 T 1 1
00beKTaX: IKpAaHUPOBAHKHE B MHOTOKOMITOHEHTHBIX
00beKTax, BIUSHUE CBETOPACCESHHUS K HEPABHOMEPHOTO
pacrpeieJIeHHsI BELIECTBA.

4 JIII3  |JIabopatopHas pabota mo Teme «buonorndeckas 3 T 1]1 1
CIIEKTPO(HOTOMETPHS).
5 C3 KonuuecTBeHHBIE 3aKOHOMEPHOCTH (POTONFOMUHECIICHITUH 3 T 1)1 1

OHOJIOrMYECKNX 00BEKTOB. 3aBUCUMOCTh IIOTOKA
(hoTOMOMHIHECTICHITMY OUOJIOTHIECKUX OOBEKTOB OT
XapaKTePUCTHK JIIOMUHECILIUPYIOLINX COSTHHEHUI.
CoOcTBEHHAS TFIOMUHECHEHIINSA OHOJIOTHYECKH 3HAYMMBIX

MOJIEKYIL.

6 C3 CrieKTpsI (OTOTFOMUHECTICHIINH U CIIEKTPHI BO30YKACHUS 3 T 111 1
(OTONIOMHHECIICHIIHN.

7 C3 [TepeHOC HEPTUH ANEKTPOHHOTO BO30OYKICHHS. Y paBHEHHE 3 T 1] 1 1
Dépcrepa.

8 JIII3  |JIaGopaTopHast paboTa o Teme «bronornaeckas 3 T 1|1 1

CIIEKTPODITYOPUMETPHSDY.

9 C3 Buasl 1 0cHOBHBIE XapaKTEPUCTUKH XEMUITIOMUHECIICHITIH. 3 T 1|1 1
X eMIITIOMUHECIICHIINS KaK METOJI HCCIeIOBaHUS (DYHKIMN
KJIETOK. BiusiHMe akTHBAaTOPOB U TyILIMTENEH Ha
WHTEHCHBHOCTb XeMWJIIOMUHECIICHIINL.

10 JITI3  |JIabopatopHast paboTa mo TeMe « BHOXeMUITIOMHUHECIICHITHS 3 T 1|1 1
Y OUOJIIOMHUHECIIEHIIHS.

11 C3 Kunertrka GoTOXMMHYIECKUX MPEBPACHUH OHOIOTHIECKI 3 T 1]1 1
3HAYUMBIX MOJICKYJL.

12 C3 Oco6eHHOCTH (POTOXMMHUYECKUX MPEeBpaIeHUH B OenKkax, 3 T 1]1 1
JIMINAX U HYKJIEMHOBBIX KHCIOTaX. CeHCHOMITH3UPOBaHHbIC
(POTOXMMHUYECKHE PEAKLIMH.

13 C3 Pemmenne 3agad mo teme «@oTOXUMHYECKHE TPEBPAILICHUS 3 T 111 1
OMOJIOTUUECKU 3HAUUMBIX COSIMHEHHUID.

14 K Tekyumii pyOexHbIH KOHTPOJIB 1o TeMe «buonornyeckas 3 P 1|1 ]1(1
CIIEKTPO(OTOMETPHS.

15 K Texymmit pyOexHBIH KOHTPOIIB 1o TeMe «bronorndeckas 3 P 1|1 ]1f1
CIIEKTPOh Iy OPUMETPHUSDY.

16 K Texymuit pyOeKHbBIH KOHTPOJIb IO TeMe 3 P L1 ]1f1
«BHOXeMUITIOMIUHECTICHITHS ¥ OMOTIOMHHECIICHITHSD).

17 K Tekynmii pyOeXHBIH KOHTPOJIB 10 paszaerny «MoleKysipHast 3 P 1|1 ]1f1
ouodusnka'.

Pasznen 2. MonexyisgpHas 6uopusuka

Tema 1. Monekyisgpaas 6Modusuka

18 JI3 [Ipeamet 1 MeToap! OHODU3HKH. OOIIEe 3aKOHOMEPHOCTH 2 pl| L {11 [1f1
(hOoTOOHOTOTHYECKUX MOTIIOICHUH CBETA U
moMuHecTieHITMH. OCOOCHHOCTH TTOTJIOIICHHS CBETa B
OHOJIOTMYECKHUX 00BEKTAX.

19 I3 Crpykrypa Genka. Pacuer moteHImanbsHOM SHEPrUy B 2 pi L {11 f[1]f1
oenkax. Ilorenmuan Jleanapa-J>xoHca.




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

padore! KI1|0Y|om|OK 1P
1 2 3 4 5 6 [7181]191]10
20 JI3 Benkosas kpucramiorpadust. Muaekcs! pediekca. 2 I L1 ] 1]1f1
OnemeHTapHas siueika. BeipamuBanie OeTKOBBIX
KPUCTAJIIOB.
21 J3 3akoH bperra-Bynbda. YpaBaenue (orpannyenue) Jlays. 2 I L1 ] 1]1f1
Bekrtop paccesHus.
22 JI3 O6parHoe npocTpancTBO. CTPYKTYPHBIH (HakTop. 2 pl| L {11 |1f1
VpaBHeHHE JIEKTPOHHOMN I0THOCTH. ITocTpoerne Xapkepa.
23 I3 DneKTpOHHEBIN napaMarHUTHEINA pe3oHaHc (DI1P). 2 pi 1|11 ]1(1
Ouznueckue NpUHIUNEL. MeauKo-01oIornueckoe
OpUMEHEHHE.
24 JI3 SIMP u MPT. ®uznyeckue npuHUUIBL. Meauko- 2 pit 1 1 1 1 1
OMOTOTHUECKOE M KIMHUYECKOE NPUMEHEHHE.

25 JI3 CTpyKTypa BOJbI B pACTBOPAX. 2 J1 1 |1 {1 [1]1
26 J3 TepareprioBas crieKTpockonus 0enkoB. Ou3ndyeckre 2 pl L1 ] 1]1f1

0cHOBBI. [IprMeHeHH e JUISl OLIEHKH CTPYKTYPBI OCIKOB.

27 3 3adeT 3 ITA 1

Bcero B cemecTpe 72 9 126126[13]23
Bcero nmo jucummjinie 72 9 [26[26]13[23

(%, **, *** cMOTpU yCIOBHBIE 0003HAYCHHUS)

YcioBHBIE 0003HAYECHUSA

Bunb! yueOHbIX 3aHATHN®

Buapl yueOHBIX 3aHATHIH CoxpauniéHHoe HaMMeHOBAHME
JIex1moHHOE 3aHITHE Jlexus JI3
JIabopaTOpHO-TIPaKTHIECKOE 3aHATHE JlaGopaTopHO-TIpaKTHYECKOe JII13
CeMHHApCKOE 3aHATHE Cemunap C3
KomnoxkBuym Komnoksuym K

Bunsl Texymiero kontpods yeneBaemoctu (BTK)**

Buabl Tekymero KOHTpoJIs Coxpaménnoe Conepixanne
yeneBaemoctu (BTK) HAHUMEHOBaHHeE
Texymuit Juctumnuaupyromuii | [ | KoHTpons nocemaeMocT 3aHATHIA 00yqaromuMcst
JUCHUILTMHUPYOIIUH
KOHTpOJb
Texymuii TeMaTu4ecKui Temarnueckuit T | Onenka ycBoeHust 00y4aronmMcs 3HaHUH, YMEHUH U OIIbITa
KOHTPOJIb MPAaKTUYECKOH JIESATENBHOCTH [0 TEME 3aHATHS
Texymmit pyOexHBIH PyGexusrit P | Onenxa ycBoeHust 00yJaromiMcs 3HaHUH, YMEHHH 1 OTbITa
KOHTpOJIb MPaKTUYECKOH AesATeNbHOCTH MO TeMe (pa3aeny, MOLYI0) JUCIUILTHHBI

@opMBbI IPOBEJCHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0yJaromuxces ***

Ne ®DopMbI POBeIeHHU TeKYyIero KOHTPOJIs TexHuveckoe u Bo03M0:XKHOCTB NPOBeIeHUs] TEKYLIEro
ycneBaemoctu odyuyaomuxcs (PIITKY) COKpanéHHoe KOHTPOJIsI yCIIeBA€MOCTH N0 BHJIaM
HAHMEHOBaHHeE KOHTPOJIs
Pl | T P
1 | KorTpons npucyrcrus IIpucyrcrBue KII | +
2 | Ompoc ycTHBIH Omnpoc yCTHBIH oy
3 | Ompoc muceMeHHSBIH Omnpoc mucemennsii | OIT +




Ne | @opmbl npoBeaeHUS TEKYIEro KOHTPOJIS Texnnyeckoe u Bo3Mo:kHOCTH IPOBeeHUS TEKYLIEro
ycneBaemocTu odyuarommuxes (PIITKY) COKpaléHHoe KOHTPOJIsSI yCIIeBAeMOCTH 110 BHJaM
HAHMEHOBaHHE KOHTPOJIA
pi | T P
4 | Onpoc KOMOMHUPOBAHHBIH Omnpoc OK
KOMOWHHUPOBAaHHBIH
5 | IIpoBepka nabopaTopHOi pabOTh JlaGoparopHast JIP +

pabora




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

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®dopMa NPOMEKYTOUYHOMH ATTECTAIHT* *** dopma npoBeIeHAsSI MPOMEKYTOUHOM aTTECTAIHHA
1 2 3
5 cemecTp 3auer Onpoc ycTHBII

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOMH aTTECTAIIMA Cokpanménnoe HaHMEHOBaHM e

3ager 3auer 3




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

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

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

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

5 cemecTp
CooTBeTCTBHE OLIEHOK
Brn sanaTHi @DopMbl POBeIEHNUs TEKYLIEro Koa-Bo . Makec. ko- eHTHHIOBLIM GaIam
KOHTPOJIS1 ycIIeBaeMOCTH KOHTpoJIel | Bo 6a/10B
TK|BTK|Ot. | Xop. | YioBi.
JlaboparopHo- JITI3| IlpoBepka nabopaTopHoit padotsl | JIP 3 72 B T 24 16 8
MPAKTHYECKOE 3aHITHE
CeMHHApCKOE 3aHITHE C3 Onpoc MUCEMEHHBIH OI1 10 240 B T 24 16 8
KotokBuym K Onpoc KOMOMHUPOBAHHBIHA OK 4 704 B P 176 | 117 59
CymMa 0ajIoB 10 JMCIUIIINHE 33 CEMECTP 1016

Kpurtepuu BbicTaB/IeHUs] OLICHOK NPH NMPOXO0KICHNUH NMPOMEKYTOUYHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PelTHMHIA YCNeBAEMOCTH 00y4alollerocss M pe3yJbTaTOB NMPOXO0KICHUS
TeKylero pyoe;kHoro KOHTPOJISA 10 AUCHHUILIMHE (MOAYJ/II0) MJIU € YaCTH B cemecTpe)

S cemecTp

Mxana Kpurepum BbicTaB/JIeHUSI OLlEHKH
OLIEHHBAHHUS
«324TEHO» PeiitunroBsrii 6amn — He MeHee 60 % (He meHee 600 OanoB)

u

INomyyenue OIEHKH HEe HIKE «YIOBIETBOPUTETBHOY 3a MPOXOXKACHHE KaX 00 TEKYIIEro pyOeKHOTO KOHTPOIIS B
ceMecTpe

«He 3a4TeHo» |PeliTnHroBsrit 6ana — menee 60 % (Menee 600 6amioB)

17070107t

[Momyyenue OLEHKY HIKE «yJOBJIETBOPHTEIBHO) 32 MPOXOXKICHHE XOTSI ObI OJJHOTO TEKYIIEro PyOe)HOr0 KOHTPOJIS B
CEMECTPE MM He TIPOXOKIICHHE PYOESIKHOTO KOHTPOJIS




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

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

5 cemectTp

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

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

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

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

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

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

X eMUITIOMUHECIIEHIUS OMOJIOTHYECKUX CUCTEM.

Kuneruka oToXMMHU4eCKUX MpeBpaIieHuil 0HOMOJIEKYI.

Criextps! neiictBus ¢potosnza 6MOMOIEeKyI U GOTOOHOIOTHUECKUX POIIECCOB.

MexaHu3M JIeficTBUA yIbTpaduOIETOBOTO N3TYUCHUS Ha OCIIKH.

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

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

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

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

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

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






8. MeTroauyeckue ykazaHusi 00y4aommuMcs M0 0CBOEHHIO U CUUIIJIMHbBI

MeTtoauyeckue yKkazaHusi AJsl MOJATOTOBKH K 3aHIATHAM JIEKIIMOHHOT0 THIIA

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

MeTtoauyeckue ykazaHusi AJsl OJATOTOBKH K 3aHATHAM CEMUHAPCKOI0 THIA

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

MeTtoauyeckue ykazaHusi AJs NOATOTOBKH K 3aHATHAM JIA00PATOPHO-NPAKTHYECKOT0 THIA

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

MeToan4yeckue yKazaHHus JJI CAMOCTOATEIbHOM padoTsl ctyaeHToB (CPC)

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



9. YueOHo-MeTOAMYECKOE, HH(POPMAINMOHHOEC M MAaTEPHAJILHO-TEXHHYECKOe olecmedeHue
AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne HaunmeHoBaHue, aBTOpP, I0J M MeCTO U31AHUS Pexomennyercs npu KosmmyectBo DJIEKTPOHHBII
n U3YyYeHHH pa3fieioB JK3eMILTAPOB B | agpec pecypca
/1 JTHCHHIIIHHBI 0M0JMOTEKE
1 2 3 4 5
1 |®usuka u 6uodu3nka: yueOHUK JUIs CTYAEHTOB MEIHUITMHCKIX MonexymnspHast 7

BY30B, AHTOHOB B. @., 2024 - 2025 ourodu3nKa
DoTobuobusmka

2 | DU3NKO-XUMHIECKHE OCHOBEI ()OTOOMOIIOTHIECKHX MIPOLECCOB! Dotobroduznka 489

y4eOHUK I CTYAEHTOB By30B, Bragumupos 1O. A., [loranenko
A. 51,2024 - 2025

9.2. IlepeyeHb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHON ceTu «/HTepHeT», B TOM
yncse npodeccHoHaIbHBIX 023 TaHHBIX, HE00X0AMMBIX IJISI OCBOCHUS JUCIUIIJIMHBI

AR

9.3.
00pa3oBaTe/ILHOIO Mpouecca Mo JUCHUILVINHE, BKJIKYAs NepedyeHb MPOrpaMMHOro odecneveHust
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IPU HAJTUYMH)

b

VXN

Hayunas snekrponnas 6ubnmorexa https://www.elibrary.ru/

http://www.medbiophys.ru

www.studmedlib.ru — caifiT snexTpoHHO# GMOIHOTEKH cTyneHTa «KOHCYIBTaHT CTyI€HTa»
https://pubmed.ncbi.nlm.nih.gov/

www.studmedlib.ru

http://www.biblioclub.ru  (snexkrponnas OuOnMoTeUHass CcHUCTEMa «YHUBEPCHTETCKAS
oubnuoteka onnaitny PHUMY uwm. ITuporosa).

Hepeqeﬂb I/IH(l)OpMaI[I/IOHHBIX TGXHO.]'[OFI/Ii/i, HCIOJbB3YEMBIX IIPH OCYHICCTBJICHUM

1. MS Windows B penakuusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nutieH3us 6eccpouHo
2.

MS Office B pegakiusx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUICH3US 6€CCPOYHO

MS Visio B pemaknusx: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nuieH3us
OeccpouHo

Astra Linux Special Edition, BapuanT nuuensupoBanus «Opem», PYCB.10015-10 — nunensus
OeccpouHo

Adobe Acrobat Reader — cBoGoHO pactipocTpansemoe 110

I"apanT (cripaBouHas npasoBas cuctema) — auuensus 10 31.07.2027

FastStone Image Viewer — cBo6oHO pacnpoctpansemoe [10

Sunexc bpaysep ans opranusanmii — cBo0oHO pacripocTpansemoe 110

[Tnardpopma «1C:IIpennpusarue 8», konpurypauuu «1C:JJoKkyMeHTOOOOPOT rocyAapCTBEHHOTO
yupexaenusn», «1C:Yausepcurer [IPOD», «1C:MeauuuHa» — nuueH3usi 6ecCpouHo

. Enunas uudposas oOpazoBarenvHas cpena PHHUMY um. H.M. TluporoBa — coOcTBeHHAas

paszpaborka PHUMY

. MTC Jlunk nnatdopma 11 npoBeaeHus: BeOunapos — nunensus 10 04.07.2027 r.

. Anruupyc Kaspersky endpoint Security — nunensus g0 19.09.2027 r.

. ApxuBarop 7-Zip — cBo60oHO pacupoctpansemoe [10

. IInmardopma «Kinescope» - muuensus no 11.03.2027 r.

. Cucrema ynpasnenus o0yuenneM (LMS) — nuniensus 6eccpounas

. Ubuntu — cBo60oH0 pacnpoctpansemoe [10 (OC ¢ OTKPBITHIM HCXOTHBIM KOJIOM)

. Debian — cBo6oano pacmpocrpansemoe [10 (OC ¢ OTKPBITBIM UCXOTHBIM KOJIOM)

. MS Office (Excel)

. MS Office (Power Point

. bannpHO-pelTHHrOBast cUCTeMa KOHTPOJISl KauecTBAa OCBOCHMS 00pa30BaTEIbHOI MPOrpaMMBbl B

aBTOMATH3UPOBAHHOM 00pa30BaTENIbHON CUCTEME YHUBEPCUTETA.

. MS Office B penakumsix: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —

TUIeH3UsST 6€CCPOUHO






9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

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

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

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

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

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

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

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

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

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

2 |Aynmutopus i IPOBENCHHS 3aHATHI CEMUHAPCKOTO THUIA (IIPAKTHYECKUX Cnekrpodoromerp , Komnbrorep
3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT, MepcoHaNbHBIN , KoOMIBbIOTEpHBIN CTOT ,
JIEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB TPYIIIOBBIX ¥ MHMBUTyaTbHBIX [NoaxiroyeHUs K KOMITBIOTEPY U IPUHTEPY ,
KOHCYJIbTAIUi, TEKYIET0 KOHTPOJIS M IIPOME)KYTOYHOI! aTTeCTalllH, Croisl
000pyI0BaHHAs MYJIbTUMEANHHBIMYI Y HHEIMU CPEICTBAMU O0YUYCHHS

3 [[TomemieHune st CAaMOCTOSITENIBHOM pabOTH 00YJaIOIIUXCSI, OCHAIICHHOE VYueGHast MeOeInb (CTOJIbL, CTYIbs),
KOMIIBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO TOJIKIFOYEHNUS K ceTH HTepHeT U KOMIIBIOTEpHAs TEXHHKA C BO3MOXKHOCTBIO
obecrieyeHreM JIOCTyIa B 3IEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeIbHY IO MOAKITFOYEeHUsS K ceTH «HTepHeT» 1
cpely OpraHu3anun obecreueHHeM I0CTYIIa B JJICKTPOHHYIO

nHGOPMAIMOHHO-00Pa30BATENbHYIO CPELy

4 |YueGHast ayuTOpus Ul IPOBEICHUS IIPOMEXYTOUHOH aTTeCTAIMH VYuebHas Me6erb (CTOMBI U CTYJIbS TS

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

YHuBepcurer

obecreyeH HEOOXOIMMBIM

KOMIIJICKTOM

JJUOCH3HUOHHOIO H

CcBOOOIHO

pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TTOAJICKUT OOHOBJICHUIO MTPH HEeoO0XoaumocTh). bubianorednsiit poH] yKOMILUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

OOyuatomuMmcs obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIE B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WJU) BJIEKTPOHHBIMU
o0pa3oBaTeNbHBIMH pecypcamMu B popmax, aIaiTUPOBAHHBIX K OTPAHHUYEHUSIM UX 3/I0POBBSI.
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