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

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

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

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



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

1.1.1. Henb: momyyeHue oOyYarOIIMMHUCS CHUCTEMHBIX TECOPETUUYECKUX M MPUKIATHBIX 3HAHUHU O
CTPYKType OMOJIIOTMYECKHX MOJEKYJ, OMOXUMUYECKUX MPOIeccax M UX PEryJslUU B HOPME U MpU
MAaTOJIOTUH, MPUHIIUIIAX U METOJaX OMOXMMHUYECKOTO aHajau3a, a TakKe MOJArOTOBKAa 00yYarOIIUXCS K
peanu3aluu 3a/1a4 Hay4HOM U MEAUIMHCKON e TEIbHOCTH

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

® Pa3BuBaTh MNpO(ECCHOHATBPHO BaXHBIE KadecTBa, 3HAYMMBIC JJIS MPaKTHYECKON
JeSITeIbHOCTH B 00JIaCTH OMOMEINIIMHCKUX HCCeI0BaHUN

® CdopmupoBaTh/pa3BUTh YMEHUS, HABBIKH, KOMIIETCHIIMH, HEOOXOOUMBIC B HAyYHOW W
MEIULUHCKON AEATeNbHOCTU

® CdopmupoBaTh cHCTEMY MPAKTUYECKHMX HABBIKOB IUIAHHUPOBAHUS M IPOBEICHUS
OMOXMMHUYECKUX HUCCIIEOBAaHUM U 00paOOTKU MOITYYEHHBIX PE3yIbTaTOB

® CdopmupoBars cucreMy (QyHAaMEHTAIBHBIX 3HAHUHA O CTPYKType W (D)YHKIHUU OCHOBHBIX
OMOJIOTHYECKUX MOJIEKYJ, OMOXMMMUYECKHMX IIpoleccax, MPOUCXOIALIMX B HOPME U
NaTOJIOTUHU, UX PeryJIsLuu

1.2. MecTO TUCUMIIIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucnurninna «buoxumus» uszydaercs B 4, 5 cemecTpe(ax) U OTHOCUTCS K 0Os3aTeNIbHON 4YacTu
bnoka b.1 «lucuummimaely. SIBasercs 00g3aTeIbHOM TUCITUILINHOM.

OO01as TpyA0EMKOCTh TUCHUIUIUHEI cocTaBisieT 8.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMkKax oOpa3oBaTelbHOU
pOrpaMMbl JOJKHBI OCBOMTH CIIEAYIOIIME AUCUUIUIMHBI M NpakTuku: Heopranuueckas Xxumus;
Oprannyeckas xumus; Ousnyeckas xumus;, buonorus; Obmas mopdonorus (aHaTOMUS, TUCTONOTHUSA,
uTOoJOrHUs ); BhIicias Mmaremartuka.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCIUIUIMHBI, HEOOXOUMBI AJISl YCHEIIHOTO OCBOCHUS JUCIUIUIMH: MHUKPOOUONIOTHS, BUPYCOJIOTHS;
O6mas Ouodusuka; MonexkynspHas Owuonmoruss u reHeTuka; KiuHuueckas mabopatopHas
JMarHOCTHKA.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

4 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnnoco6eH Hcnoab30BaTh 0

NPUMEHATDb q)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 mpogeCcCHOHATBHBIX 3a/1a4.

3HaTh: -TeopeTnueckie OCHOBBI €CTECTBCHHOHAYYHBIX TUCLMILINH; -MeTo bl
MaTeMaTHYECKOT0 ¥ CTATHCTHYECKOTO aHaN3a; -MeTOI0JIOTHIO pelIeH s
npodecCHOHATBHBIX 3a/1a4.

Ymertb: -IIprMeHATh NMEIOIINECs eCTECTBEHHOHAYYHbIE 3HAHUS [UIS PELICHHS
npodecCHOHATBHBIX 3a1a4.

Biajerb npakTH4YeCKUM ONBITOM (TPYAOBBIMM AeiicTBUsIMHU): -Pemiats
npodeccrHoHaIbHbIC 3a1a49H, ONHPasiCh Ha UMEIOLINECs €CTECTBCHHOHAYYHbIC 3HAHUS.

IIK-3 CniocoGeH NpoBOAUTH HAYYHbIE HCCJIEA0BAHUS B 00/1aCTH MeIMIUHBI U OHOJIOTHH

M[K-3.1/1 Cobupaer u
0o0pabaTeIBaeT HAYYHYIO M HAyIHO-
TEXHUYECKYI0 MH(pOpMaLHIo, B
pe3yJsbTate 4ero hopMynupyeT
IIPOBEPsiEMbIE TUIIOTE3bI B 00J1aCTH
MEIIIUHEI ¥ OMOJIOTHH.

3HaTh: - OCHOBHBIE IPUHIUIIBI IOMCKA H 00Pa0OTKN HAYYHOH W HAYYHO-TEXHHIECKON
uH(OpPMAINH; - OCHOBHBIE 0a3bl JaHHBIX, IPUMEHAEMbIX IIPU ITOUCKE HH(POPMALUH B
MeJUIIHE 1 OMOJIOTHN.

YmMmeTb: - HaxoauTs peneBaHTHYIO HAyYHYIO U HAyYHO-TEXHUYECKYIO HH(OPMAIIHIO B
OCHOBHBIX 0a3ax JIaHHBIX; - AHAJIM3UPOBATh HAWAECHHYIO HH(POPMALHUIO.

Baajerb npakTH4YeCKHM ONBITOM (TPYAOBBLIMHM AelcTBUAMHU): [IpakTHUECKUM OIIBITOM
HOJIE30BaHMs OOIIETIPHHSATEIM ITPOrPaMMHBIM 00€CTIeUeHUEM JUTs TTOy4YeHHsI 1 00paboTKN
JAHHBIX, AUCTAaHIIMOHHOTO 00YYIEHHS ITIOCPEACTBOM AOCTYITHBIX MPOGECCHOHAIBHBIX
pecypcoB B ceTd «HTepHET».

TIK-3.1/12 [IpoBoauT Hccae10BaHus,
HAOJIOIeHNS, SKCIICPUMEHTHI,
HM3MEPEHHUS JJIsl IPOBEPKU THUIIOTE3 B
00J1aCTH MEAULIMHBI U OMOJIOTHH.

3HaTh: - OCHOBHBIC IPUHLIUIIBI U METOBI OMOXMMHUYECKUX HCCIEAOBaHNH; - [IpHHIUIBI
paboThl 060PYIOBaHUS, IPUMEHSIEMOTO [Tl OMOXHUMHUYECKUX HCCIICAOBaHUM. - MeTOMIbI U
KOMITBIOTEPHBIE ITPOTPAMMBI CTATHCTHYECKOH 00paOOTKH SKCIIEPHIMEHTAIBHBIX JAHHBIX.

YMmers: - CTaBuTh LieNb U 33Jja4l UCCIe10BaHusL; - DOpPMyIUPOBATh TUIIOTE3bL; - AJIEKBATHO
TUIAaHUPOBATh 3KCHEPUMEHT; - Jl0Ka3bIBaTh MOIyYEHHbIE PE3YIbTATHI.

Biagers npakTHYecKNM ONBITOM (TPYAOBBIMH JeficTBUsIMH): - HaBslkamu paGoThI ¢
00111e1ad0paTOPHEIM U CHIELUATBHBIM OHOXUMHYECKAM 000pyI0BaHHEM H 00bEKTaMH
uccienoBaHui; - HaBbIkaMy cTaTHCTHYECKOH 00pabOTKH MOJIyYEeHHBIX IKCIIEPUMEHTAIBHBIX
JTAHHBIX.

[IK-3.1/13 ®opmynupyeT BHIBOABI IO
HWTOraM HMCCJIeIOBaHHUM, HAOIIOIeHHUH,
9KCIIEPUMEHTOB, U3MEPEHUH B
00J1aCTH MEAWIIMHBI 1 OUOJIOTHH.

3HaTh: - [IpuHINNBI GOPMYIHPOBKH BHIBOAOB C TOMOIIBIO ITPABHII U IIPUHIIUIIOB
paccy>XaeHHs1 Ha OCHOBE HaOII0AaeMBIX U U3MEPAEMbIX JAHHBIX 00 00BEKTE UCCIIEN0BAHMSI.

Ymers: - HpOBOI[I/ITI) AaHaJIM3 U CUCTEMATU3alUIO MOJYUYCHHBIX OKCIICPUMEHTAJILHBIX
JAHHBIX; - CormocTaBisiTh TTOJIy4Y€HHBIC PE3YJIbTAThl UCCIEAOBAHUSA C PAHEEC N3BECTHBIMU
JaHHBIMH.

Baajerb npakTH4YeCKHUM ONBITOM (TPYAOBBIMH AeiicTBUsIMHU): - DopMyninpoBaTh
00BEKTHBHBIC BHIBOABI, aJIeKBATHBIC MOIyYEHHBIM 3KCIEPUMEHTAIBHBIM JaHHBIM.

IIK-7 CnocodeH pemaThb HcclleloBaTeJbCKHE 32124 B PAMKAX pPeaju3allii HAYYHOTr0 MPOEeKTAa KAK CaMOCTOSITeTbHO, TAK H
10/J PYKOBOACTBOM 00Jice KBAIM(UIHMPOHHOIO PA00THUKA

[IK-7.1]/]1 CoGupaet u
00pabaTeiBaeT HAYYHYIO U HAyYHO-
TEXHUYECKYI0 HH)OPMAIIUIO B
paMKax peanu3aly HayqHOTO
HPOEKTa M0J PyKOBOJCTBOM Oosiee
KBaJH(PUIIIPOBAHHOTO pabOTHHKA.

3HaThb: - OCHOBHEIE (pyHIAMEHTAIBHBIE U YACTHBIC 3aKOHOMEPHOCTH MEIHNKO-
Ouosornueckoro NpoduiLst, METOAbI IIIAHUPOBaHHS, (HOPMYIUPOBAHUS U PELLICHUS
Hay4YHOHCCIIEIOBATEJILCKHX 3a/1ad B 00JIaCTH OMOIOTHH M MEIUIIMHBI

YMeTb: - AKTUBHO NIPUMEHATH OCHOBHBIC (D)YHIAMEHTaJIbHbIE M YaCTHbIC 3aKOHOMEPHOCTH
MEUKO-ONOIOTHYECKOT0 POQGUIIS [Tl GOpMYITUPOBAHNS, TNIAHHPOBAHUS U PEIICHUS
UCCIIeI0BaTENbCKUX HAYYHBIX 3aJa4M B 00JIaCTH OMOTIOTHH M MEJMIMHBI

Buiagers NpakTH4YeCKHM ONBITOM (TPYAOBBIMH JAelicTBUsIME): - DopMynupoBaHus,
TUTAHUPOBAHMUS U PELIEHHs HCCIIEI0BATENbCKUX HAYUHBIX 3a1a4 B 001acTH 6MOJIOTUH U
MEIUIMHBI




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

TIK-7.1/12 TIpoBoauT rcciaenoBaHus,
HAOJIOICHHS, SKCIICPUMEHTHI B

3HaTh: - OCHOBHbIE €CTECTBEHHOHAYYHBIE 3aKOHBI, HCIONb3yeMbIe TIPH Peaau3aliiy MPOoeKTa
U BO3MOXKHBIE METO/IbI PEIICHHs IOCTABICHHBIX 3a7a4

paMKax B paMKax pean3ainm
Hay9HOTO MPOEKTA IO
PYKOBOJCTBOM Oouiee

Ymern: - KBanuduuupoBaHHO OCYIIECTBIATh NPAKTHYECKYIO SKCIIEPHUMEHTAIbHY IO
JIeSITENBHOCTh

KBaJH(UIIPOBAHHOTO PAaOOTHHKA

BaageTb npakTH4YecCKHM ONBITOM (TPY0BBIMH JelicTBUSIMM): - B o0acTu oneHKH
KadecTBa HKCIIEPUMEHTAILHON paOoThl, BEIBICHHUS apTe(hakTOB M UX YCTPAaHESHHS

[IK-7.1/13 ®opmynupyeT BEIBOABL IO

3HaTh: - MeTo/bl aHaIM3a Pe3yJIbTaTOB HAyYHOUCCIIEJOBATEIECKOH paboThI

HUTOraM MCCIIE0BaHUN, HAOIIOAeHUI
U HKCIIEPUMEHTOB.

Ymern: - KpuTuuecku cOnoCTaBiIATh U aHATM3UPOBATH MOTyUYEHHBIE U MTPEJICYIECTBYIOLIHE
JTaHHBIC

Banaaerb npakTH4YeCKHMM ONBITOM (TPYAOBBLIMHM AefiCTBUSIMHU): - AHANIN3a U OLICHKH
Hay4HOW MH(popManuu, (GopMyIUPOBKH BHIBOAOB 110 UTOT'aM HCCIEAOBaHUHN, HAOMIOACHUH U
9KCIEPUMEHTOB

5 cemecTp

Koja 1 HauMeHOBaHNEe KOMIETEHIINH

Koa n HaumeHoBaHMe HHIUKATOPA
JAOCTHKCHUSA KOMIICTCHIMHU

IInanupyemsble pe3yabTaThl 0CBOCHHUS TUCHUIIIHHBI

OIIK-1 Cnoco0eH HCrmoJIb30BaTh H

NPUMEHATH q)yHJIaMEHTa.]Il)HLle U NPUKJIATHBIC MEAUIIHHCKHNE, €CTECCTBCHHO-HAYYHbIC

3HAHUA 1JIl IOCTAHOBKH U PEeIICHUSI CTAHAAPTHBLIX U HHHOBALIMOHHBIX 3a/1a4 l'[pO(l)eCCHOHa.]'ILHOﬁ AeATCIbHOCTH

OIIK-1.U 1 [pumenser
(byHIamMeHTaIbHbIe
€CTECTBCHHOHAYYHBIC 3HAHUS [UIS
peuieHus npoecCHOHATBHBIX 33/1a4.

3HaTh: -TeopeTnueckie OCHOBbI €CTECTBEHHOHAYYHBIX JUCLUILINH; -MeTobl
MaTeMaTHIECKOTO ¥ CTATHCTHIECKOTO aHAIN3a; -MeTOI0JIOTHIO pelIeH s
npodecCHOHATBHBIX 3a1a4.

Ymerts: -IIpuMeHATs NMEIOIINEcs eCTCCTBEHHOHAYYHbIE 3HAHUS [UIS PEIICHHS
npodecCHOHATBHBIX 3a1a4.

Banaaerb npakTH4eCKHMM ONBITOM (TPYAOBBIMM AeiicTBUsIMHU): -Pemiars
npodeccHoHaIbHbIE 3a1a4H, ONHPAsCh HA UMEIOIIHNECs €CTECTBCHHOHAYYHbIE 3HAHUS.

IIK-3 Cnoco0eH npoBOAMTh HAYYHbIE HCCJIEJOBAHNUSA B 00J1aCTH MeJULIMHBI H 0H0JIOTHU

MK-3.1/]1 Cobupaer u
00pabaTeIBaeT HAYYHYIO U HAyYHO-
TEXHUYECKYI0 HH()OPMAIHIO, B
pesyibTare 4yero GopMyIHpyeT
IIPOBEpPsIEMbIE THIIOTE3HI B 00JIaCTH
ME/IMLMHBI 1 OHOJIOTHH.

3HaThb: - OCHOBHbIE IPUHIUIIBI OMCKA M 00PaOOTKN HAYIHOH U HAYIHO-TEXHHIESCKOH
MH(GOPMALIUK; - OCHOBHBIE 0a3bl JaHHBIX, IPUMEHIEMBIX IIPH HOMCKE HHPOPMAIUH B
MeJUIUHE 1 OHOJIOTHN.

YmMmeTh: - Haxoquth peneBaHTHYIO HaAyYHYIO U HAyYHO-TEXHUYECKYIO HHOPMALIMIO B
OCHOBHBIX 0a3aX JaHHBIX; - AHAIM3UPOBATh HAWAECHHYIO HH(POPMALHIO.

Baagerh npakTH4YecKHM ONBITOM (TPYAOBBIMH AelicTBUSIMH): -[IpakTHUECKUM OIIBITOM
MOJIb30BaHMS OOIIEIPHHATEIM IIPOTrPaMMHBIM 00€CTICUeHNUEM JUTS TTOIy4eHHs 1 00paboTKu
JaHHBIX, AUCTAaHIMOHHOTO 00YYEHHS IIOCPEACTBOM JOCTYIIHBIX IPOPECCHOHAIBHBIX
pecypcoB B cetu «HTEepHET.

[K-3.1/12 IIpoBoAUT HUCCIEIOBAHUS,
HaOJII0ICHHS1, DKCTICPHMEHTHI,
U3MEPEHHS VIS IPOBEPKHU I'MIIOTE3 B
00J1aCTH MEJULIMHBI 1 OHOJIOTHH.

3HaTh: - OCHOBHBIC IPUHIUIIBI U METOJIbI OMOXUMHUYECKUX UCCIIEAOBaHU; - [IpuHIMIBI
paboTeI 000PYIOBaHUS, MIPUMEHSIEMOTO [Tl OMOXHUMUYECKUX HCCIECAOBaHUHN. - MeTOIBI U
KOMITBIOTEPHBIC IPOTPaMMBbI CTATUCTUYCCKOM 00paObOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

Ymerts: - CTaBUTH OCJIb U 3a1a4d UCCIICIOBAHNA, - cI)OpMyJ'II/IpOBaTI) TUIIOTE3EBI; - AHSKBaTHO
IJIAHUPOBATh OKCIIEPUMEHT; - I[OKaSBIBaTb [IOJIyYCHHBIC PE3YyJIbTAThI.

BaageTp npakTH4YecKHM ONBITOM (TPYAOBBIMH JAelicTBUsIME): - HaBbikamMu paboThI ¢
00111e71a00paTOPHBIM M CIIEHUAIBHBIM OHOXHUMHYECKUM 000pYI0BaHHEM U 00BbEKTaMH
uccienoBaHnii; - HaBbIkaMu cTaTHCTHYECKOH 00pabOTKH MOYyIEeHHBIX IKCIIEPHIMEHTAIBHBIX
JTaHHBIX.

[1K-3.1/13 ®opmynupyeT BbIBOABI IO
HWTOTraM MCCIICJOBaHUH, HAOIOCHUI,
9KCIIEPUMEHTOB, U3MEPEHUN B
00J1aCcT! MEAUIIMHBI U OMOJIOTUH.

3HaTh: - [IpuHIMNE! GOPMYIHPOBKH BHIBOAOB C MTOMOIIBIO MIPABHI U IPUHIIUIIOB
paccyXaeHHs1 Ha OCHOBE HaOJII0aeMbIX U U3MEPSEMbIX JaHHBIX 00 00BEKTE UCCIIEIOBAHMSI.

YMeTh: - HpOBOﬂI/ITB aHaJIn3 U CUCTEMATU3alUIO IMOJTYUCHHBIX DKCIICPUMCHTAJIBHBIX
JJAHHBIX; - CormnocTaBisiTh [NOJIYUCHHBIC PE3YJIbTAThl UCCIICAOBAHUSA C paHEEC U3BECTHBIMU
JaHHBIMH.

Baagerh npakTH4YecCKHM ONBITOM (TPYAOBBIMH AelicTBUSIMH): - DopMynupoBaTh
0OBEKTHBHBIC BHIBOABI, a€KBAaTHBIC MOTyYSHHBIM 3KCIEPUMEHTATEHBIM JaHHBIM.




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

IK-7 Cnocoben pemaThb HcclIe0BaTebCKHE 321240 B PAMKAX pPeaju3allii HAYYHOT0 MPOEKTAa KaK CaMOCTOSITeTbHO, TAK H
NojJ PyKOBOJACTBOM 0oJiee KBAIM(PUIMPOHHOr0 Pa0OTHHKA

[K-7.1/1 Cobupaer u
o0OpabaTeIBaeT HAYYHYIO M HAyYHO-
TEXHHUYECKYI0 HHPOPMALHUIO B
paMKax peai3alii HayqHOTo
IPOEKTa MOJ PYKOBOJACTBOM 0OoJiee
KB (HIPOBAHHOTO PabOTHHKA.

3HaThb: - OcHOBHBIE (yHJAMEHTAIbHBIE U YaCTHBIE 3aKOHOMEPHOCTH MEIHNKO-
OHMOTOTHUECKOTO MPOQUIIS, METOBI INTAHUPOBAHMS, (HOPMYITHPOBAHHS M PEIICHUS
Hay4YHOMCCIIEJOBATENILCKHX 3a/1ad B 00J1aCTH OMOJIOTHH M MEAUIIMHBI

YMeTb: YMeTh: - AKTHBHO IPUMEHSTH OCHOBHBIE (h)yH/IaMEHTaIbHBIE X YaCTHEIE
3aKOHOMEPHOCTH MEJUKO-ONO0IOrHYeCcKOro Mpoduiist uist GopMyTHpPOBaHUS, IITAHUPOBAHUS
U pEIIeHHs HCCIIEeI0BAaTebCKUX HAYIHBIX 3a/1a9H B 001aCTH OHOJIOTUH ¥ METUIINHEI

BiageTh npakTH4YeCKHM ONBITOM (TPYAOBBIMH JelicTBUSIMH): BraseTs npakTHYeCKUM
OIIBITOM (TPyIOBBIMH AeiicTBHAMH): - DOPMyIHUpPOBaHNS, INITAHUPOBAHUS U PEIICHHS
HCCIIeI0BaTEIbCKUX HAYYHBIX 3a/a4 B 00JaCTH OMOJIOTHU U MEAUIIMHBI

TIK-7.1/12 IIpoBoauT HccaenoBaHus,
HaOJII0IeHHNs, SKCTIEPIMEHTHI B
paMKax B paMKax peau3alun
HAyYHOTO IPOEKTa IO
PYKOBOJCTBOM Ootee
KBaJH(PUIIPOBAHHOTO pabOTHHKA

3uath: - OCHOBHBIE €CTCCTBCHHOHAYYHBIC 3aKOHBI, HCITOJIL3YEMBIC ITPU pPEATU3alIUN IIPOCKTA
1 BO3MOXHBIE METO/IbI PEIICHUS ITOCTABJICHHBIX 3aJla4

YmMmeTh: - KBamnuuupoBaHHO OCYIIECTBIATE MPAKTHYECKYIO SKCIIEPUMEHTAIBHYIO
JIeSITEeNbHOCTh

BaageTh npakTH4ecKHM ONBITOM (TPYIOBBIMH JeiicTBUSIME): - B o0xacTu oneHKH
Ka4yecTBa SKCIICPUMEHTAIBHON pabOThI, BBIABICHHUS apTe(hakTOB U UX YCTPaHCHHS

[IK-7.1]/13 ®opmynupyeT BbIBOABI IO
HWTOTraM MCCIIEOBaHUH, HAOIIOqCHUI
U 3KCIIEPUMEHTOB.

3HaThb: - MeTob! aHaIM3a Pe3yNIbTaTOB HAYIHOUCCIIEIOBATENBCKOI PaboThI

Ymern: - KpuTHyecku COnoCTaBIATh U aHAIM3UPOBATD MOJTYyUYEHHBIE U MTPEJICYIECTBYIOIIHE
IIaHHBIE

Banajerps npakTH4YeCKHUM ONBITOM (TPYAOBBLIMM JAeiiCTBUSIMHU): - AHANN3a U OLICHKH
Hay4HOH MH(popManuu, (GOpMyIUPOBKH BEIBOAOB 110 UTOT'aM HCCICIOBAaHUMN, HAOMFOICHUHN 1
9KCIIEPUMEHTOB




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

®opmbl padoThl 00yuaromuxcs / Blfll];l y4eOHBIX 3aHATHIi / PopMbI Bcero Pacnpenenenune yacos 1o
NMPOMEKYTOYHOM aTTecTaluu 4acoB ceMecTpam

4 | 5
YuyeOHble 3aHATHS
KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 141 61 80
Cemunapckoe 3anstue (C3) 57 21 36
Jlekrmonnoe 3ausrtue (JI13) 32 16 16
JlaGoparopHo-nipakTuyeckoe 3ausatue (JII13) 31 15 16
Kosmoksuym (K) 21 9 12
CamocTrosiTesbHasi padoTa o0y4yaromuxcs B cemectpe (CPO), 108 44 64
B T.4.:
IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 108 44 64
IIpoMeKYyTOUYHAS ATTECTAIUSI:
KonrakTHas pa6ora o0yuyarommxcs B Xxoe npome:kyTouHoii arrecrauuu (KPITA), B 12 3 9
T.Y.:
3auer (3)* 3 3 0
Dx3amed (D)** 9 9
CamocTrosiTesibHasi padoTa 00y4aloUXCcsl NPU NOATO0TOBKE K MPOMEKYTOYHOMH 27 0 27
arrectannu (CPITA)**
O6umas TpyoesKocTs s (OTI) B yacax: OTJ = KPO+CPO+KPITA+CPIIA 288 108 180

B 3aueTHbIX eaununax: OT/I (B yacax): 36 8.00 3.00 5.00

* Bpems miis MpoBeACHHUS MPOMEKYTOUYHOUM arrectanuu B (opme 3ad4éTa BBIACISETCS B paMKax
KoHTakTHOU padoTs ([IB3) [IpoBenenne mpomexxyTouHOM aTTecTanuu B popMe 3a4éTa OpraHu3yeTcs

B COOTBCTCTBUU C PACIIMCAHHUCM 3aHATHIA.

** TIpoMexyTO4Has aTTecTalvs 0O0yJaromuxcs Mo AUCIHUIUIMHE B opMe IK3aMEeHa OpPTaHU3yeTCs B
paMKax SK3aMEHAIIMOHHOW CECCHU COTJIACHO PACIMCAaHUI0 IK3aMEHOB. BpeMs Ha TOATOTOBKY K

9K3aMEHY M €ro IPOXO’KICHNUE YCTAaHABIUBACTCS y4eOHBIM TUIaHOM 00Pa30BaTEeIbHON MPOTrPaMMBI.




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

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

Pasznen 1. CTpyKTYpHasi OMOXMMHS ¥ OHOJIOrHYECKHI KaTaJaIn3

OIIK-1.M/1, TIK-
3111, TIK-3.
WJ12, TIK-3.1/13,
TK-7.1J12, IK-7.
WJ13, TIK-7.M/11

Tema 1. AMMHOKHCIIOTBI U OEIIKH

Benku. Poxnp GenkoB B oprannzmMe. AMHHOKUCTIOTEL. CTpoeHHe.
Krnaccupukanus. XuMuueckue U QU3NKO-XUMHIECKHE CBOWCTBA
aMHUHOKHCIOT u 6enkoB. Onpenenenue pK u pl, kpussblie
THUTPOBAHHS AMHHOKHCIIOT. YPOBHU OpraHHU3aIMU CTPYKTYPBI
6enka. [lepBudnast cTpykTypa 6enka. XapakTepHCTHKA ITEITHIHOH
cBs3u. Kaptel Pamaganapana. Merons! onpenenenus N- u C-
KOHIIEBBIX aMHHOKHUCIOT. OnpeiesieHie aMUHOKHCIIOTHOTO
cocraBa 0enkoB. DepMEeHTATHBHOE U XMMHYECKOE PaCIleIUICHHE
nenTHa0B. Bropuunas ctpykrypa 6emka. XapakTepucTuka -
CNUpAaJH, CKJIAJUaToro CJIO0s, CIIUPaH KoJIareHa. DJIeMEeHThI
HepeTyISIPHOI BTOPUIHOI CTPYKTypHI. CyTliepBTOpHIHASL
crpykrypa. Knaccudukanus 6e1koB Ha OCHOBE CYIEpPBTOPUYHOM
cTpyKTyphl. Jlomensl. IIpeackazanue BTOpUYHOM U TPETUUHON
CTPYKTYpBI HA OCHOBAHUH MEPBUYHO MOC/IEI0BATENbHOCTH
aMUHOKHCIIOT. YeTBepTHUHAS CTPYKTypa Oenka. OnuroMepHeIe
KOMIIJIEKCHI U IpoToMephl. Cl1okKHBIE OeTIKHU (ITTMKONPOTEHHBI,
JIUIIONIPOTEHHBI, (POCHOIPOTENHBI, METAIUIONIPOTEHHBI,
(naBonpoTenHbl). XapakTepUCTHKA CTPYKTYPBI M HYHKINH
Ka)XKJJOTO U3 KJIACCOB CJIOXKHBIX OenkoB. [IpoTeomuka —
HaIpaBJIeHNE B N3Y4YCHUH GEIKOBOr0 COCTaBa OPraHM3Ma B HOpMe
1 TaTONIOTUH. [IpUHINIIEI METOIOB H3y4YeHHs OeJIKOB: KPyToBOH
nuxpousMm, SAMP, peHTreHOCTpYKTypHBIH aHalIu3, Macc-
criekTpoMeTpus. Dnekrpodopes 6enkoB. Xpomarorpadus OEIKOB.

OIIK-1.M/1, TIK-
3.M11, TIK-3.
W12, TIK-3. 113,
TK-7.1J12, [IK-7.
W13, TIK-7.M/11

Tema 2. ®epMeHTBI

@epmenTrsl. O0mas XapakTepUCTHKa, KIIacCH(DUKAIUs 1
HOMEHKaTypa ¢pepMeHToB. M3opepments. CpaBHEHHE
(epMEeHTAaTHBHOTO C APYTUMH BHIAAMH KaTanu3a. Oomme
NPEJCTABICHUS O CTPOCHUH aKTUBHOT'O 1ieHTpa. PakTopsl,
BIMSIIOIIHE HAa CKOPOCTH (pepMEHTATHBHON PEaKIUH -
KOHIeHTpauuu (pepmeHTa u cyocrpara, pH, cocra
HMHKYOAIIMOHHOM Cpe/ibl, HATNYNe aKTHBAaTOPOB U HHTUONTOPOB.
Enuaunp! aktuBHOCTH (epMenTa. KoHCTaHTa CKOPOCTH peakiuii.
Iopsnox peakmuii. CTarpioHapHast KHHETHKa (hepMEHTaTHBHBIX
peaxuuii. YpaBHeHue Muxasnuca-MenteH. CriocoOsl
JMHeapu3aluy ypaBHeHNs MuxasmucaMenten. I'paduaeckue
CIIOCOOBI ONpeIeIeHNSI MAKCUMAIBHOW CKOPOCTH U KOHCTaHThI
Muxasnmca. TepmoanHamMuka pepMEeHTaTHBHOTO KaTajn3a.
IToHsATHE O IEPEXOTHOM COCTOSHUM. MeXaHU3M (epMEHTaTHBHOTO
katanmza. [lonsTre o MexaHn3Me OMCyOCTpPaTHBIX PeaKIUi.
Crioco0sl perynsnuu pepMEeHTaTUBHON aKTUBHOCTH.
Amnocrepudeckye GepMeHTH 1 HX 0COOCHHOCTH.
DyHKIMOHAIBHOE 3HAYCHUE PETYISTOPHBIX QEPMEHTOB.
WurunbupoBanue GepMEHTOB: TUIIbI, KHHETHKA, MEXaHU3MBI.
I'paduueckue criocoOb! onpeaeaeHus TUIIa U KOHCTAHT
HHrHONpoBaHust. IHTHOUTOPHI B ()apMaKOIOTHH U TepaIHu.
IIpumenenne hbepMEHTOB B OMOTEXHOIOTHH.

OIIK-1.M/11, TIK-
3111, TIK-3.
WJ12, TIK-3.1/13,
IK-7.1J12, IK-7.
WJ13, TIK-7.M/11

Tema 3. ButamMuHBI 1 KOEPMEHTHI

Buramunsl. KopepmenTtsl. CTpoeHre BUTAMHHOB, UX
Ouonornyeckas akTHBHOCTh. Kitaccudukaiisi BUTAMUHOB.
XapakTepuCcTHKa CTPYKTYPbI U (QYHKIMH BOIOPACTBOPHMBIX
BHUTAaMUHOB B KOHTEKCTE UX KOPEPMEHTHBIX (YHKIIHH.
XapakTepucTHKa CTPYKTYPbI U QYHKIIMH KUPOPACTBOPUMBIX
BUTaMUHOB. BuTaMHHOIOI00HBIE BellecTBa. YdacTue
KO(EPMEHTOB B KOHKPETHBIX OMOXUMHIECKHX PEAKIIUIX,
MEXaHHU3MBbI MX (YHKIIMOHHPOBAHHMSI.

5 cemecTp

Ne m
Ji

HIugp
KOMIICTCHIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHMIVIMHBI

Copep:xanue pa3ieia i TeMbl B THAAKTHYECKHX eTUHULIAX

Pasnen 1. buosnepre

THKA U META00JIU3M




Ne m
/i

Mudp
KOMIICTCHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

OIIK-1.M/1, TIK-
3111, TIK-3.
WJ12, TIK-3.1/13,
TK-7.1]12, IK-7.
WJ13, TIK-7.M/11

Tema 1. BuosHepreruka. YTiieBoas! 1
HX MeTabO0JIN3M

[onstue Metabomuama. [IpUHIUITEL perymauy MeTaboI3Ma.
Amnabonueckue U KaTaboJIMuecKue IpoIecchl U UX
CONPSDKEHHOCTB ¢ OMOYHEPreTHKON KileTKu. M3MeHeHNe sHeprun
I'n66ca B mporecce OMOXUMHYECKHUX peakiuii. Pacuersr
TEPMOIMHAMUIECKHX apaMeTPOB ONOXUMHIECKIX PEaKIHH.
[ToHsITHE 0 MaKPOIPIrHIESCKHX COSTUHEHHIX U MaKPOIPTHIECKON
cBs13U. Xapakrepuctuka AT® kak yHUBEpCaIbHOTO
MaKpOIPTrUUecKoro coeuHenus. [lonsaTue cyocTpaTHoro u
OKHCIIUTENHHOTO (HOoCHOpHINpOoBaHHs. AXESHUIOBAs CHCTEMA
KJICTKH. DHEPreTHYeCKHi 3apsi KIeTKH. MeTaboau3M yIiIeBoIoB.
CtpoeHne MOHO-, TU-, OJIUTO- ¥ ONIMCaxapuaoB. Poms yriesoxos
B JKM3HE/ISATEIILHOCTH oprannu3ma. OCHOBHBIE yTH MeTaboJIn3Ma
YTJICBOAOB. AHa3POOHEIH METabO0II3M TIIIOKO36L. [ TKomms3.
[ocnenoBaTenbHOCTD peakiuii U GePMEHTHI TITMKOJIN3A.
MexaHu3Mmsbl peakiuii rukoiusa. Pacuer sneprerudeckoit

3¢ PeKTUBHOCTH a3POOHOTO OKHCIICHHUS TIIIOKO3bI M APYTUX
cybcTparoB. MeTaboam3M MOJTOYHOH KUCTOTEL.
[TocnenoBaTenbHOCTh peakUyil U 3HAUCHHUE TIIIOKOHEOTeHe3a.
Perymsmus raukonm3a u TIOKOHeoTeHe3a. Pacnan u cunaTes
TIIMKOTeHa, perysinus npoueccos. [TeHTo30hochaTHbli myTh
npeBpanieHus roko3sl. Dddekr [Tactepa. Dpdexr BapOypra.
Perymsiuyst yrieBoHOro oOMeHa U pojib HHCYJIMHA, TJIFOKaroHa 1
Ip. TOPMOHOB. BHOXMMUSI METOXOHIPHH B POTb MHUTOXOHAPHIA KaK
TeHEepaTOPOB YHEPTUH B KIIETKE. USITHOUHbIE MEXaHU3MBbI
NIepeHOCca BOCCTAHABINBAIOMINX KBUBAJICHTOB OT
nurorazmaruueckux HAJIH B Mutoxonapuu. OkucauTeasHoe
JeKapOOKCHINPOBAaHKE MHPOBUHOTPATHOM KHUCIOTHI U €T0
perymsinus. L{ukn TpukapOOHOBBIX KUCIOT M €0 PeryJIsius.
MexaHH3MBI peakIui IUKIa TPUKAPOOHOBEIX KUCIIOT.
OxucnurensHoe GpochopunupoBanue: CxeMa U MEXaHH3M PabOThI
JbIxaTensHol nenu. CTpoeHHe IbIXaTeNbHBIX KOMILUIEKCOB.
MexaHHu3M IepeHoca IEKTPOHOB IO JABIXaTeIbHOM LeH.
Axkymymsnus sHeprun B popme ApH+ u ATD. Teopus
MuruemnaCkynaueBa. Crpoenue 1 Mexanu3M pabotsr ATO-
cunTasbl. Ponb [F1 B narnbupoBannn AT®-cuHTA3HI.
AJICHUHHYKJICOTHATPaHCIOKa3a 1 (hochaTTpaHciiokasa.
Cocrosaue mutoxoHapuit mo Yancy. Koappumnuent
dochopunrpoBanust. TpaHCIOPTHBIE CHCTEMbI MUTOXOHAPHH.

OIIK-1.1/11, TIK-
3.W1, TIK-3.
W12, TIK-3.1]13,
TK-7.1J12, [TK-7.
W13, IK-7.1/11

Tema 2. JIunuasl 1 ©X METa00JIU3M

Crpoenne, pU3MKO-XUMHUUECKUE CBOICTBA U Ki1acCUpHUKAIHs
nununoB. [lepeBapuBaHue IUNNTOB B JKEIYAOYHOKHIIETHOM
TpakTe. XapaKkTepuCTUKa Jiuma3. BcacblBaHUE, pECUHTES U
creruduKa TPaHCIIOPTA JIUITUIOB B OpraHu3Me. XapaKTepUCTHKA
cocraBa U (PyHKLIUH JIMIONPOTEHHOB. BHYTPUKIICTOUHBIH
MeTabO0IM3M JIMITHIOB. J-OKHUCICHUE YeTHBIX M HEUETHBIX KHUPHBIX
KHUCJIOT, OCJIEI0BaTeIbHOCTD PEaKIUil, pEepMEHTHI U
sHeprerryeckast 3pexTHBHOCTS mponeccos. Poib
IEKTPOHIIEPEHOCAIIETO (IABOIIPOTEHHA B IEPEHOCE ICKTPOHOB
ot anm-KoA nermaporeHassl B IbIXaTENbHYIO LETIb
MUTOXOHIpUH. [Ipouieccel 0- U WOKUCIEHUS JKUPHBIX KUCIIOT.
Poib mepoKkcrcoM B OKHCIEHHUH KUPHBIX KUCTIOT. MeTabonn3m
KETOHOBBIX TeJl B HOPME U IPU MATOJIOTUH. BUOCHHTE3 KUPHBIX
kucnot de novo. CucteMsl MOIU(DUKAIINH KUPHBIX KUCIIOT.
O6pa3oBaHHEe MOHO- U TTOJIUEHOBBIX )KUPHBIX KUCIIOT.
Mertabonm3M TpHAIITIINIEPUI0B. MeTabonn3M CII0KHBIX
unuaoB (hochonunuaoB, CHUHTOIUINIOB, TIUKOIUIINIOB).
Merabonm3m xonecteprHa. bBocuHTe3 CTepOHIHBIX TOPMOHOB.
Pone cuctemsl iuroxpoma P450 B meTabosn3zme IUIMUAOB U
OMOCHHTE3€ CTEPONIHBIX TOPMOHOB. MHTErpamyst TNIMHAHOTO U
YTIIEBOAHOrO 0OMEHOB Y MIIEKOMHUTAOMINX.

OIIK-1.1/11, TIK-
3.M11, TIK-3.
WJ12, TIK-3.1/13,
TK-7.1/12, TIK-7.
WJ13, TIK-7.M/11

Tema 3. MeTab0a13M aMHHOKHCIIOT,
OCIIKOB ¥ HYKJICOTH]IOB

Bananc a3ota B opranusme. [lepeBapuBanue 6eIKoB B
JKeJTyIOYHOKHIIeYHOM TpakTe. [lenTunassl: cnenuduka nefdcTBus
1 MEXaHU3M aKTHBAlUH NenTHaa3. TpaHCIOpT aMUHOKHCIIOT Yepe3
TUIa3MaTHYECKyI0 MeMOpaHy. Peakimy mpsiMoro 1 HEIIpsiMOTo
JI€3aMHHHUPOBAHUS, TPAHCAMUHHUPOBAHUS U IEKapOOKCUINPOBAHUS
aMHUHOKHCIIOT. DepMeHTHI B KO(epMEHTHI 3THX IIporeccoB. Poib
OHOTeHHBIX aMUHOB B opranusme. IlyTu o6e3BpexxuBaHus
aMMuaka B opranusMe. Llukin MoueBiHOOOpa3oBaHMsI.
B3auMocBs3b LUKIIAa CHHTE3a MOYEBUHBI C IUKIOM
TpUKapOOHOBBIX KHCIOT. OCHOBHBIE ITyTH JETpafaliiu
AMHMHOKHCIIOT Yepe3 LUK TPUKapOOHOBBIX KUCIOT. Katabomusm
HHIIIBHTYaTbHBIX aMHHOKHCIIOT. BHOCHHTE3 HEKOTOPBIX
AMUHOKHCIIOT U UX IIPOU3BOJHBIX. XUMHUS HYKIEHHOBBIX KHUCIIOT.
BrocunTes U pacmnax HyKJI€OTHIOB. Perymsmus Merabonusma
HYKJIEOTHIO0B. PeyTunuzanus mypuHOBBIX U MUPUMUANHOBBIX
HyKj1eoTH0B. ®apMaKonorndeckast peryssinus Metabonn3ma
HYKJICOTHJIOB.




3.2. IlepeyeHb pa3aejioB, TeM [JTUCHUIVIMHBI [JIS CAMOCTOAATEJbHOI0 M3y4YeHUS
o0yyaroumumMucs

Ne Mudp HaumeHoBaHue TeMbl Coaepixanue TeMbl

/n KOMIIETEeHIMH

Pasgen 1. CTpyKTypHasi OMOXHMHUS M OMOJOrHYECKHI KAaTaJn3

OITK-1.M/11 , TIK-
3.U1 , IK-3.112

, TIK-3.11]13 , TIK-
7H2 , TIK-7.1/13
, TIK-7.1]11

Tema 1. AMMHOKHMCIIOTEI U OEJIKH

Knaccudukanus aMuHOKUCIOT. DU3UKOXUMHUECKHE CBOHCTBA
aMUHOKHCIIOT. DU3UKO-XMUMHUYECKUAEC METOIbI PAa3/IeIeHHs 1
aHan3a aMHHOKHCIIOT. CTPYKTypa MENTUAOB U OEIKOB. MeTO b
aHaNN3a MePBUIHON CTPYKTYpbI OenkoB. [IpocThIe U CIIOXKHBIE
6enku. OU3NKOXUMHUICCKHAE METOBI Pa3IC/ICHHS U aHATTH3a
6enkoB. Metopl BeIAeIeHks OenkoB. [IpUHIUITBI METOIOB
H3y4eHHs OelIKOB: KpyroBoil quxpousm, SIMP,
PEHTTEHOCTPYKTYPHBII aHAIN3, MACCCIICKTPOMETPHSL.
Diekrpodopes 0enkoB. Xpomarorpadus 6enkos. Perenne 3amay.

OIK-1.M/11 , TIK-
3.U1, HK-3.112
, TIK-3.1]13 , TIK-

7012 , K-7.1]13
, TIK-7.1]11

Tema 2. depMeHTH

Homenknatypa u knaccuduxanus GepMeHTOB. 3aBUCUMOCTh
CKOpOCTH ()epMEHTATHBHOM PEaKIUH OT BIMSHUS Pa3IHIHBIX
(axtopoB: Temneparypsl, pH cpepl, KOHIIEHTpau GepMeHTa 1
cybOcrpaTa. MexaHu3Mbl ()epMEHTATUBHBIX PEaKLUii Ha IPHMEpe
KOHKPETHBIX (hepMeHTOB. CriocoObI ONpeeeHNs] KOHCTaHT
CKOpOCTeH (hepMEeHTaTUBHEIX IporeccoB. OnperneneHne
HayaJIbHOU CKOPOCTH (hepMEHTATHBHBIX peakiuii. CrocoOs!
JMHeapH3alyy ypaBHeHNs MuxasmucaMeHTeH H uxX rpadudaeckoe
npencTaBieHue. PeleHne 3a1a4 10 ONpeaeeHUI0 KHHEeTHYECKUX
rapaMeTpoB (hepMEeHTAaTHBHBIX peakiui. ['padiaeckoe
IpEeJCTAaBICHUE PE3yIbTATOB HHITMOUTOPHOTO aHAJIN3a,
OIIpe/ieNIeHNe THIIAa U KOHCTaHT MHIHONpoBaHus. Pemenue 3amaq
II0 OIpeIeTICHHIO THIIA MHTHOMPOBAHUS U KOHCTAHTBI
UHrHOUpoBaHus. THrHOUTOPHI B PapMaKOIOr UK U TEPaITHH.
[TpumeHeHne GepMEHTOB B OMOTEXHOJIOTHH.

OIIK-1.1/11 , TIK-
3.U1, K-3.112

, IK-3.1/13 , TIK- ¢yskuun. IloaroToBKa CBOAHON TaOIHUIIBI IO BUTAMUHAM,
7102, IIK-7.1]13 KodepMeHTaM U IpuMepaM OMOXUMHUUECKHAX PEaKIUi ¢ UX
, HK-7.1]11 YYACTHEM.

Tema 3. ButamMuHBI 1 KOEPMEHTHI

BonopacTBopumble BUTAMHUHBI B KOHTEKCTE X KOQEPMEHTHBIX
¢ynkuuit. JKupopacTBopuMble BATAMHUHBI U HX OHOXHMHYECKHE

Paznen 2. buosHepreTuka u MeTad0Janu3mM

OITK-1.1/11 , TIK-
301, TIK-3.1]12

, TIK-3.4J13 , TTK-
7012, TIK-7.1]13
, TIK-7.4J11

Tema 1. Buosnepreruka. YTiieBoas! 1
HX MeTabO0JIN3M

Perymsmust Mmetabonndeckux myTeid. Teopust KOHTPOIIS
Metabonu3Ma. PenreHne pacu€THBIX 3a/1a4 10 TEPMOIMHAMUKE
onoxummdeckux peakiuii. Kiaccnpukanms, pusnko-xuMHIecKie
¥ XUMHYECKHE CBOICTBA yrieBo10B. DyHKIIMOHATBHAS POJIb U
0COOEHHOCTH MeTaboII3Ma TeTepPOIIOIICaXapruaoB. AHAIPOOHBIH
TJIHKOJH3. MEeXaHU3MBbI PEakIMid TIUKOIN3a. Y HuQUKAIHS
MOHOcaxapu0B. ['amakrozemun. MoJeKyIsIpHbIE MEXaHU3MBI
a¢dexra Bapoypra. UHIyIIHpYyeMBblil THITOKCHCH
TpaHcKkpunuoHHBIH Qakrop-1 (HIF-1). ['moxoneorene3. Cunres
TJIFOKO3BI M3 Pa3InYHBIX METa00IUTOB KieTKU. CBS3b TIII0K030-1,6-
oucgocdarasbl ¢ ypoBHEM JIaKTaTa KPOBH. [ THKOTEHE3 U
TIIMKOTeHONH3. Peryisiuus nmpoueccoB. OTIHYUTEIbHBIE
0COOEHHOCTH perysiud GepMEHTOB MeTabOTN3Ma TIIMKOTeHA B
MEYCHH U MbIMIax. [ ukoreHo3sl. [lenTo30docharHblii myTh
MpeBpaNICHNUS TIIOKO3BL. JIeHIuT TIroK030-6-
¢docharnerunporenassl. Cunapom Beparke-Kopcakosa.
AbdpOOGHEI MyTh MPEBpaIIeHNUS TTIOKO3bI. OKHCIUTETHFHOE
nekapookcunuposanue [1BK. [Tuki TpukapOOHOBBIX KUCIIOT U €TI0
perynsnus. Pors akoHUTAa3b B TOANEp )KaHIH TOMEOCTa3a xKele3a
KJICTKH. POJIb HEKOTOPBIX MyTaI[Hii TeHOB ()ePMECHTOB ITHKIIA
TpUKapOOHOBBIX KHCIIOT B KaHIeporeHese. JlpxarenpHas nenb
MHUTOXOHIpHUT. CTPOCHHE ABXATEIBHBIX KOMILJICKCOB
MUTOXOHIpUi. Peciupacomel. OkucnuTensHOE
docthopunuposanme. ATD-cuHTa3a, CTPOCHUE K MEXaHU3M
KaTaIMTHYECKOTO AelcTBHs. Pemenue 3amad mo Mmetabonmm3my
YIJICBOIOB.




Ne m
/i

Mudp
KOMIICTCHIIMH

HauMeHoBaHUe TeMbI

Copep:xanue TeMbl

OITK-1.1/11 , TIK-
3.1, K-3.1/12
, TIK-3.1]13 , TIK-

7012, TIK-7.1]13
, TIK-7.1]11

Tema 2. JIunuasl 1 ©X META00IU3M

Knaccudukanus u HomeHkIatypa TunuaoB. [IpocTpancTBeHHAs
opraHu3aiys OHoJOruIeckux MeMopaHn. CTpyKTypa MHUIIEILT,
JIUIOCOM, OHCIIoeB, poTeonunocoM. Crienudurka metadbommnma
nunuoB. Pocdonumusl Kak 0OCHOBAa OMOIOTMYECKUX MeMOpaH.
Xapaxkrepuctuka aMmpudmipHOCcTH pochomunuaos. Karadbommzm
nunuaoB. Jlunaszel XKXKT. Jlunonporeunst kpoBu. CTpoeHue,
pasHooOpasue u QyHKIHH Onoaorndeckux MeMOpas. OKucIeHne
JKHPHBIX KUCJIOT. DHEPreTH4ecKast [IEHHOCTh 3TOTO IIpoLecca.
Poits simepHBIX penenTopoB, aKTHBUPOBAHHEBIX MPOIHdepaTopaMu
MEPOKCHCOMBI B CHHTE3¢ ()epMEHTOB KaTabOIM3Ma JIUITHIOB.
I'enetnyeckue Hapymenns anmi-KoA neruaporenas. Poms
MIEPOKCHCOM B OKHCIICHUH YKUPHBIX KHCIOT. CHHIPOM
HemeBerepa. bonesns Pedcyma. Ketonosrie Tena. Keroannmos
Ipu caxapHoM jauabere. brocnHTes )KUpHBIX KUCIOT (de novo,
MOIU(HKALUS) ¥ TPUAMITITALIEPUIOB. TPpHAIMITINIEPAUHOBBIN
nuKi. MeTtadosu3m 3iiko3aHOuA0B. LIMKIMYeCKui 1 THHERHBII
IMyTH MeTaboJM3Ma apaxXuI0HOBOH KHCIOTHL. VIHrHOupoBaHne
LUKJIOOKCUTeHa3. MeTabosIu3M CIIOXKHBIX JIUNUI0B. Hapyrenus
MeTabonm3Ma cpuHromumuaoB. bruocuHTe3 X0oNecrepuHa.
BuocuHTe3 cTeponIHBIX TOPMOHOB. PelieHne 3a1a4 no
METa00IH3MY JIHITHIOB.

OIIK-1.MA1 , TIK-
3.UA1, IIK-3. M2

, TIK-3.1J13 , TTK-
7012, TIK-7.1/13
, TIK-7.4J11

Tema 3. MeTaboau3M aMHHOKKCIIOT,
0EJIKOB U HYKJICOTHIOB

[lepeBapuBanue OCITKOB B KEITYAOYHOKAIICTHOM TPAKTE.
Ientuaasel: cienuduka ISHCTBUS U MEXaHU3M aKTHBALUH
nenTtuaas. TpaHCIOPT aMUHOKUCIIOT Yepe3 MIa3MaTHYECKy 0
MeMOpaHy. Peakiiun npsMoro u HepsIMOro Je3aMUHUPOBAHMUS,
TpaHCAMHUHHUPOBAHUSA U IEKapOOKCHIMPOBAHHUS AMHHOKHCIIOT.
DepMeHTHI U KOPEPMEHTBI THX HPOLECCOB, MEXaHH3MBbI PEaKIIUH.
Ou3HomornYecKoe qecTBIEe ONOTEHHBIX aMIUHOB. [TyTH
00e3BpeKMBaHNs aMMuaKa B oprann3Me. OCHOBHBIE Iy TH
JeTpagalii aMHHOKHCIOT. KaTabonn3M HHINBHIY AITbHBIX
AMHMHOKHCIIOT. BHOCHHTE3 HEKOTOPBIX aMHUHOKHCIIOT U UX
MPOM3BOJHBIX. XUMHS HYKICHHOBBIX KHCIIOT. MeTaboam3m
HYKJICOTHIIOB. Peryssiuus Mmetabonu3mMa HyKI€OTHAOB.
PeyTtunuzanus mypuHOBBIX U TUPUMUIMHOBBIX HYKJICOTH/IOB.
Penienue 3a1a4 10 MeTa00JNU3MY a30TCOAEPKAILIMX COETUHEHNMN.




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

Ne | Buasl Ilepuon o0yuyenus (cemectp). [lopsinkoBbie HOMepa U KosmmyecTBo | Buabl Tekymero ®opmbl
N | y4eOHBIX | HAMMEHOBAHMS Pa3/ea0B (MPH HAIMYHMH), TEM, YUeOHbIX 4acoB KOHTPO.Is MpoBeJeHNs
/m | 3aHATHIR* 3aHATHI KOHTAKTHOH | ycrieBaeMoCTH** TeKYIIero
padoTsl KOHTPOJIs1
yCIEeBaeMOCTH* **
KII | OK | JIP
1 2 3 4 5 6 7 8
4 cemecTp

Pasznen 1. CtpykrypHas OMOXMMHS M OMOJIOTHYECKHI KaTaIn3

Tema 1. AMMHOKHCIIOTBI U OCIIKH

1 J3 [Ipeamert u 3amaun Ouoxumuu. Homernknarypa, knaccuguxanus 2 a 1 1
1 OMOJIOrHYecKoe 3HaYeHHe aMHHOKHCIIOT. Du3mKo-
XMMHYECKHE CBOHCTBA AMUHOKHCIIOT: ONITHYECKasi H30MEepHs,
KHCJIOTHO-OCHOBHBIE CBOMCTBA U MX XapaKTEPUCTHKA.
XMMHYECKHE CBOWCTBA ()YHKIIMOHAIBHBIX TPYIIT AMHUHOKHCIIOT.

2 C3 Bognoe 3ansarue. [Ipeamer 6noxumun. Th mo pabore B 3 a 1 1
6roxummdeckoi maboparopun. Kiraccuguxarys aMHHOKHCIIOT.
PU3NKO-XUMHUECKUE CBOMCTBA AMUHOKHUCIIOT.

3 I3 [epBudHast CTpyKTypa OEIKOB U METO/IBI €€ yCTaHOBIICHHSI. 2 pil| 1 1
XapaKkTepHCTHKa BTOPHYHOH, TPETUYHOMN 1 YeTBEPTUUHON
CTpyKTyp GenkoB. CynepBTOpHYHAs CTPYKTYpa U JIOMEHHasI
oprasusaiys 0eJKoB.

4 JIII3  [Xpomatorpaduyeckue METOABI Pa3AeieHUs] aMUHOKUCIIOT: 3 T 1 1 1
Pasnenenne aMHHOKHCIOT METOAOM TOHKOCIOHHOM
xpomaTtorpabuu

5 J3 Knaccuduxanus, GyHKIUH U CTPOCHUE MPOCTHIX U CIOKHBIX 2 a 1 1 1
OCIIKOB.

6 C3 MeToipl aHAIM3a IEPBUYHON CTPYKTYpPHI Oenka. Penenne 3amaq. 3 J1 1 1 1

7 C3 CoBpeMeHHBIE METObI HCCIEIOBAHUS OETKOB U IPyTUX 3 Pl 1 1 1

MaKpOMOJIEKYJI: BEICATMBAHHUE, YIBTPALEHTPUPYTHPOBAHHUE,
anekTpodopes, xpomarorpadus, MacCCIEKTPOMETPHS,
CIIEKTPAIbHBIE METOIB.

8 JITI3 Paznenenne 6eTKOB METOAOM Telb-OHIIBTPAIIHH. 3 T 1 1 1
CnexktpodoToMeTpriecKuil METO | onpeaeeH s Genka no
Merony bpaadopna.

9 JIT13 Ditekrpodopes OEIKOB. 3 T 1 1 1

Tema 2. DepMeHTHI

10 I3 Howmenknatypa n knaccudukanust pepmeHToB. Expanms 2 b 1 1 1
(epMEHTATHBHON aKTUBHOCTH. 3aBUCUMOCTb CKOPOCTH
(hepMEHTATHBHOM pPeaKknuy OT BIHMSHHS Pa3IHIHEIX (PaKTOPOB:
TeMneparypsl, pH cpepl, KOHIEHTpauuu GpepmMeHTa u
cybcTpara. MexaHn3Mbl hepMEHTATHBHEIX PeaKIHi

11 JITI3 OmnpeneneHne akKTHBHOCTH KaTajaas3kbl. 3 T 1 1 1

12 JI3 OCHOBBI CTaIlMOHAPHOM KUHETUKU. BbIBOA ypaBHEHUs 2 b 1 1 1
Muxasnuca-Menres. [lonstus u duznaeckuii cmpicn KM,
Vmax. Crioco0bl THHeapu3aIiy ypaBHeHus Muxasuca-
MeHnTeH 1 ux rpaduueckoe npeacTaBiIeHne. TepMoquHaMuKa 1
MEXaHU3MBI ()ePMEHTAaTUBHBIX PEaKLHii.

13 C3 OCHOBBI CTAaIllMOHAPHOW KUHETUKH. Pemenue 3amau Ha 3 bl 1 1 1
OIIpe/ieNICHNe KHHETHIECKHUX ITapaMeTpoB (hepMEHTaTHBHBIX
peaKIUi.

14 JI3 Wurubuposanue GpepMEeHTaTHBHON aKTHBHOCTH. BHb 2 bl 1 1 1

uHrHOupoBanys. ['paduueckoe npencrapineHne pe3ynbTaToB
uHrn6uposanus. bucybctparHsle peakiuy. Perymsmus
(hepMeHTAaTHBHOM aKTUBHOCTH. AJlocTeprudeckue hepMeHTHL.

15 C3 Wurubuposanue GpepMeHTaTHBHON akTHBHOCTH. Pemenue 3ana4y 3 b 1 1 1
Ha OIpe/ie/ICHUe THIa U KOHCTAHT MHTHOUPOBAHMSI.

Tema 3. Buramunsl ¥ KohepMEHTEI

16 JI3 BogopacTBOpHUMBbIE BUTAMUHBI U HX KOpepMeHTHbBIE (DYHKIINH. 2 J1 1 1 1

17 C3 KogepmenTtarpie hyHKINM BUTAMUHOB U UX POJIb B 3 I 1 1 1
(hepMEHTATHBHBIX PEAKIIHSIX.

18 JI3 CrpykTypa 1 Onoxumudeckre QyHKIMU KHPOPACTBOPUMBIX 2 b 1 1 1
BHTaMHHOB U BUTAMHHOIOIOOHBIX BELIECTB.




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsiikoBbie HOMEpa U KonuuyectBo | Buabl Tekyuero DopMbI
| y4eOHBIX HANMEHOBAaHUS pa3/iesioB (MPU HAJUYHH), TeM, YIeOHBIX 4acoB KOHTPOJISA TPOBeIeHNUs
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycmeBaeMoCTH ™ * TeKyLIero
padoTsl KOHTPOJIA
yCIeBaeMoCTH ™ **
KIl | OK [ JIP
1 2 3 4 5 6 7 8
19 C3 Buoxummyeckue GpyHKINN )KUPOPACTBOPHUMBIX BUTAMUHOB U 3 b 1 1 1
BUTAMHUHOIOIOOHBIX BEIICCTB.
20 JIII3  |Ompenenenne aktuBHocT! HAJI(H)-3aBucHMBIX hepmMeHTOB 3 T 1 1 1
ONTHYECKUM TecToM BapOypra.
21 K Texyimii pyOeKHbIH (MOIYIBHBIN) KOHTPOJIb 110 TeMe 1 3 P 1 1 1
22 K Texymuii pyOexxHbIi (MOIYJIBHBIN) KOHTPOJIb IO TeMe 2 3 P 1 1 1
23 K Texymuii pyOexxHbIH (MOIYJIbHBIN) KOHTPOJIb 0 TeME 3 3 P 1 1 1
24 3 3auéTHoe 3aHATHE 3 ITA 1 1
Bcero B cemecTpe 64 23 23 20
5 cemecTp
Pasnen 1. buosHepreTrka u MeTaboJIM3M
Tema 1. buosnepreruka. YIieBoabl M KX META00IM3M
25 I3 Ionstus Mmerabonm3ma u 6nosnepreTukn. OCHOBHEBIE Iy TH 2 b 1 1 1
MeTabonuiMma. ConpspkeHre MeTaboIHYeCKUX peakLuii ¢
OMOZHEPTETUKON KIICTKH. AJICHIIIOBAs CUCTEMA KIICTKH.
Makpospruueckue cyocTparhbl KICTKH.
26 C3 CTpyKTypa, KIaccupukanus, XUMUIecKie U (pru3nko- 4 a 1 1 1
XHUMUYECKUE CBOWCTBA YIJICBOJIOB.
27 JI3 Crerudurka MetaboM3Ma yrieBo0B. AHAIPOOHBIN pacma. 2 pil| 1 1 1
I'muxonuz. Mexanusm cyoctparHoro gocdopunmpoBaHus.
I'mroxoHeoreHes. B3aumHas perysisius IIMKoIu3a 1
TIIFOKOHEOTeHe3a.
28 JITI3 Onpejenenne K036l TIIOK0300KCHIa3HBIM METOIOM. 4 T 1 1 1
29 I3 AnpoOHBI yTh IPEBpaIIEeHHs TITIOKO3EL. YenHOYHbIE 2 b 1 1 1
MEXaHU3MbI IEPEHOCAa BOCCTAHABINBAIOIINX 3KBUBAJICHTOB OT
uutorutazmarudeckux HAJIH B mutoxonapun. OkuciaurenbHoe
nekapookcunuposanue [1BK. L{ukn TpukapOOHOBBIX KHCIIOT.
Ero 3nauenue B MeTabom3Me KISTKH. JIpIxaTeabHas 1elb.
30 C3 Amnas>poOHEII pacaji yIriIeBoI0B 4 J1 1 1 1
31 C3 AspoOHBII pacajl yriaeBoI0B. 4 J1 1 1 1
32 C3 JlpixatenpHas 1enb. OKucIuTenpHoe hochopuInpoBaHue. 4 pil| 1 1 1
ConpsbkeHre U pa300IeHHe bIXaTeIbHOH IIeTH.
Tema 2. JIunuasl ¥ BX METa00IH3M
33 J13 Crierurka metabonm3ma unuaoB. Karabommsm Tumumaos. 2 pi| 1 1 1
JIunazer XKKT. JIunonporennsl kpoBu. OKUCICHHE KUPHBIX
KHCJIOT. DHEepreTuveckasi IEHHOCTh 3TOTO Tpolecca.
MeTa00JIM3M KETOHOBBIX TEJI.
34 C3 CrpykTypa, Ki1accupuKarys, XUMHISCKHE 1 HH3UKO- 4 b 1 1 1
XHMHYECKHE CBOMCTBA JIUIIHJIOB.
35 I3 BrocunTes xupHBIX kuciot (de novo, MoxuduKkanus) u 2 b 1 1 1
TPHALMIITIUIICPUIOB
36 C3 KaTtaboan3m JunumoB. 4 J1 1 1 1
37 J13 MeTtabomu3M CIoXKHBIX TUIMHA0B. bruocuHTe3 hochomumuaos. 2 pi| 1 1 1
MeTaboJM3M XoJiecTepruHa. BHOCHHTE3 CTEPOUIHBIX TOPMOHOB.
38 C3 BHoCHHTE3 TUIHI0B. 4 J1 1 1 1
39 JITI3 3auaTre OupeaeneHne X0JIeCTEPHHA B CBIBOPOTKE KPOBH. 4 T 1 1 1
Tema 3. MeTaboJIu3M aMHHOKHCIIOT, OEJIKOB M HYKJIEOTH/IOB
40 JI3 OcHOBHBIE ITyTH KaTaboau3Ma OEIKOB M aMHHOKHCIIOT. 2 bl 1 1 1
Vrunuzanus aMmmMuaka. BHOCHHTE3 MOYEBHHBI.
41 JITI3 OrnpesielieHne aKTHBHOCTH TPaHCAMHHA3 B CHIBOPOTKE KPOBH. 4 T 1 1 1
42 JI3 BuocuHTEe3 U pacnaj HyKJI€OTHI0B. Perysius nporeccos. 2 J1 1 1 1
43 JITI3 OmnpeneneHne MOYEBHHBI YPEa3HBIM METOIOM. 4 T 1 1 1
44 C3 OOMeH WHANBUAYAIBHBIX AMHUHOKHCIIOT. 4 J1 1 1 1
45 C3 XUMHS HYKJIEHHOBBIX KHCIOT. OOMEH HYKJIECOTHIOB. 4 J1 1 1 1
46 K Tekyumii pyOeKHbIN (MOIYIBHBIN) KOHTPOJIb 10 TeMe 4 4 P 1 1 1
47 K Texyumii pyOeKHBIH (MOIYIBHBIN) KOHTPOJb 110 TEME 5 4 P 1 1 1




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsiikoBbie HOMEpa U KonuuyectBo | Buabl Tekyuero DopMbI
N | y4eOHBIX | HaMMeHOBaHHS pa3/eaoB (MPH HAIHYHNH), TEM, YYeOHBIX 4acoB KOHTPOJIS NpPOBeIeHNsI
/m | 3aHsATHIT* 3aHATHI KOHTAKTHOH | ycrieBaeMocTH** TeKyIlero
padoTsl KOHTPOJIA
yCIeBaeMoCTH ™ **
KII | OK | JP
1 2 3 4 5 6 7 8
48 K Texyrmii pyOekHbIH (MOIYILHBIH) KOHTPOJIb IO TEME 6 4 P 1 1 1
49 €] Ok3ameH 9 A 1 1 1
Bcero B cemecTpe 89 24 24 24
Bceero no yucuuninne 153 47 47 | 44
(*, **, *** cMoTpU yClIOBHBIE 0003HAYCHUS)
Yci0BHBIE 0003HAYCHHSA
Buapl yueOHbIX 3aHsATHI*
Buabl yueOHbIX 3aHATHIH CoxpanénHoe HauMeHOBaHHe
JleximoHHOEe 3aHATHE Jlexius JI3
JlaGopaTopHO-TIIpaKTHUECKOE 3aHATHE JlaGopaTopHO-TIpaKTHYECKOE JIII3
CemuHapcKkoe 3aHATUE Cemunap C3
Konnoksuym KonnoxBuym K

Buapl Texymero koutpods ycneBaemoctu (BTK)**

Buabl Tekyuero KOHTpoJIst CoxpaménHoe Conepixanune
ycneBaemoctu (BTK) HAaUMEHOBaHHe
Texymuit Juctummaupyromuii | 11 | KoHTpois nocemaeMocTy 3aHATHIA 00y9aromuMCst
JUCLMILTMHUPY IO I
KOHTPOJIb
Texkymuit TeMaTu4ecKui Temaruyeckuit T | Ouenka ycBoeHus 00y4aroniMcst 3HaHUH, YMEHHH | OITbITa
KOHTPOJIb MIPAKTUYECKOHN JIESATENBHOCTH 110 TEME 3aHATHUS
Texynmii pyOesxHBIH PyOexHbIit P | Onenka ycBoeHus 00y4aroniMcst 3HAHU, YMEHHI U OTIbITa
KOHTPOJb MPaKTUYECKOH AESTENFHOCTH MO TeMe (pa3aeiy, MOLYII0) JUCIUILTHHBI
@DopMbI TPOBEIEHUS TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH O0yyaromxcs ***
Ne @opMBbI NPOBEICHUSA TEKYIIEr0 KOHTPOJIA Texnuyeckoe u Bo3Mo:xHOCTH IIPOBeeHN TEKYIIero
ycneBaemocTu odyuaromuxcs (PIITKY) COKpaléHHoe KOHTPOJISI yCIIeBA€MOCTH 110 BHAaM
HAHMEHOBaHHE KOHTPOJIsI
bl | T P
1 | KonTpousb npucyrcrBus [IpucyrcrBue KIT | +
2 | Onpoc KOMOMHHPOBAHHEIH Omnpoc OK +
KOMOMHHPOBaHHBIN
3 | [IpoBepka 1abopaTopHOii pabOTHI JlaGoparopHas JIP +
pabota




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

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

Cemectp ®Dopma NpoOMeKyTOUHOI ®opMa npoBeeHHs MPOMEKYTOYHON aTTeCTALMI
aTTeCTAMU* **%
1 2 3

4 3ayer Kontpons npucyrctsusi, Onpoc KOMOMHUPOBAHHBII

ceMecTp

5 DK3aMeH KonTpons npucyrcrus, Onpoc komOuHIpoBaHHbIH, [IpoBepka abopaTopHoii

ceMecTp paboTet

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

Dk3amMeH Dx3aMeH €]
3ager 3ager 3

5.2 Kputepuu BbICTABJICHUS OLICHOK

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

3adyeTa
4 cemecTp
Mxana Kpurepun BbicTaB/IeHUS OLIEHOK
OLleHMBAHUS
«3auteHo» |IIpm ycTHOM OTBETE CTYyJEHT AEMOHCTPHPYET YCBOCHHE IPOrPAMMHOTO MaTepHaia (B X0J¢ OTBETa B OCHOBHBIX UepTax

pacKpbIBaeT CyIIHOCTb MOHATUH, SBICHUH, TPUHIIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPUI), JACT MOJIHBIN, I0CTATOYHO
apryMEHTHUPOBAHHBIN OTBET; JIeJIacT MPaBUIbHBIC 0000IIEHHS M BEIBOJBI; IPAaBHIILHO OTBEYAET Ha JOTIOIHUTEIBHBIC
OTBETHI 110 IPOrPAMMHOMY MaTepually; yMeeT IPUMEHATH [10JIy4YeHHbIC 3HAaHHS IPU PEILICHUHU NPAKTUYECKUX
(cuTyallMOHHBIX ) 3a1a4. J[OIyCKarTCs OIMOKK ¥ HETOYHOCTH B COACPKAaHUU OTBETA, KOTOPHIC HCIIPABIISIOTCS
00YYarOIIMMCS C TOMOIIBI0 HABOSIIMX BOIPOCOB MPEIOIaBATEIs.

«HEe
3a4YTECHO»

ITpu ycTHOM OTBETE CTYAEHT JEMOHCTPUPYET Pa3pO3HEHHBIE 3HAHUS [IPOrPAaMMHOI0 MaTepuana (B XoJe OTBETa
(parMeHTapHO U HEJOTHMYHO U3JIaraeT CyIIHOCTh IOHATHH, SIBICHUI, IPUHIINIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOpHit),
HE UCIIOIB3YET WU €1a00 UCIIONb3yeT Hay4HYI0 TEPMUHOJIOTHIO; JIOMYCKAEeT CYIECTBEHHbIE OIUOKU U HE
KOPPEKTHUPYET OTBET II0CTIe HOMOTHUTENIBHBIX U YTOUHSIOINX BOIIPOCOB MPETIojaBaTels; He JiefaeT 0000meHns 1
BBIBOJIbI; HE OTBEYAET HA JAONOIHUTENbHBIE BOMPOCH; HE yMEET IPUMEHSTh TEOPETUIECKHE 3HAHUS NPU PELICHUN
MIPAKTUYECKUX (CUTYAIOHHBIX) 331a4; WJIM: - OTKA3bIBACTCsl OT OTBETA; HJIM: - BO BPEMS ITOJTOTOBKH K OTBETY M CAMOTO
OTBETA UCMOJIb3YET HECAHKIIMOHUPOBAHHBIE HCTOYHUKH MHGOPMALIUH, TEXHUYECKHE CPEACTBA.

Kpurepun BbicTaB/IeHUS] OLICHOK NPH NPOXO0KACHHH IPOMEKYTOYHOH aTTecTauu B opme

5 cemecTp

IK3aMe¢Ha

IIkana OlLICHUBAHUSA KpnTean BbICTABJICHUS OLICHOK

«HEYAOBJETBOPUTEJIbHO» O6yqa101um71051 YaCTUYHO BBIITOJHUIT WA HE BBIITOJIHUIT 3aJaHUA, IIPEAYCMOTPCHHBIC 6I/IJ'ICTOM;

JIEMOHCTPUPYET Pa3poO3HEHHbIE 3HAHMS IPOrPAMMHOI0 MaTepuaia (B X0/1€ OTBeTa (parMeHTapHo U
HEJIOTUYHO M3J1araeT CyIHOCTh MOHSTHA, SIBJICHHUHN, IPUHIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOpHii), He
HCIOJIB3YET WITH C1a00 MCIOJb3yeT HayYHYI0 TEPMUHOJIOTHIO); JOMYCKACT CYIECTBEHHbIC OIIMOKH U HE
KOPPEKTUPYET OTBET II0CHIE JOMOIHUTEIBHBIX U YTOYHSIOIIIX BOIPOCOB IPEIO/IaBATENs; HE JeTaeT
00001IIeHHs ¥ BBIBOJIBI; HE OTBEYAET Ha JOMOJHUTENBLHbIE BOIIPOCHI; HE YMEET IPUMEHSThH TEOPETUUECKUE
3HAHUSI IPU PEIICHUH MPAKTUIECKHUX (CHTYA[MOHHBIX ) 3a/1a4; WJIH: - OTKa3bIBACTCS OT OTBETA; WJIH: - BO
BpeMsi IOATOTOBKH K OTBETY U CAMOTO OTBETA MCIIOJIb3YET HECAHKIIHOHUPOBAHHBIE HCTOUHUKU
uH()OPMAIIMH, TEXHHYECKUE CPEICTRA.




IlIkayia oneHMBAHUSA

Kputepuu BbICTABJIEHHSI OLIEHOK

«XOPOLIO

OOy4YaroIniics BBITOJIHIII 3aaHKsl, IPEILYCMOTPEHHbBIE OUIIETOM; IEMOHCTPUPYET YCBOEHHE
IpOrpaMMHOTO MaTepuaia (B X0[Ie OTBETa PACKPBIBACT CYIIHOCTD OHSTHIA, SIBIICHUH, TIPHHIIHIIOB,
3aKOHOB, 3aKOHOMEPHOCTEM, TEOPHii), BBIIEIAET B HEM IJIaBHbIE TI0JIOXKEHHS; TPAMOTHO, UCIIOJIb3YsI
HAYYHYIO TEPMUHOJIOTHIO, U3JIaraeT MPpOrpaMMHBINA MaTepUall, JaeT MOCIeI0BATSIbHBIN U
HCYEPIIBIBAIONIMI OTBET HA MIOCTABJIEHHBIE BOIPOCHI, J€NAeT 000OMIEH s U BBIBOBI; HE JA0MYCKAET
CepbE3HBIX OIUOOK MPH BOCIPOM3BEICHUU 3HAHHI; OTBeYaeT Oe3 0COObIX 3aTpyAHEHUI Ha
JIOTIOJIHUTEBHBIE BOIIPOCHI TI0 IPOrPAaMMHOMY MaTepHaity; yMEeT IPUMEHSTE [T0TyYeHHbIE 3HAHUS U
YMEHHS TIPU PEIISHHN MPAKTHIECKUX (CUTYAlHOHHBIX) 331a4. JIOMyCKalOTCsl MEJIKHEe HETOYHOCTH U HE
GoJiee IBYX OMIHOOK, KOTOPBIE MOCIIEC YTOUHEHHUs! (HABOISAIINX BOIPOCOB) 00YUAOIIHICS CLIOCOOCH
HCIIPABHTH.

«yA0BJIETBOPUTEIBHO»

OOyJaromuiicss YaCTUYHO BBITOIHII 3aJaHuUs, TIPEyCMOTPEHHBIC OMIETOM; IEMOHCTPHPYET YCBOCHHUE
MpOrpaMMHOTO MaTepuaa (B X0Jie OTBETA B OCHOBHBIX U€PTaX PACKPBIBAET CYIIIHOCTb MOHATUH, SBICHUH,
NPUHIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHii), HO HCIIBITHIBACT 3aTPYIHEHHUS IIPU €T0
CaMOCTOSITEIbHOM BOCTIPOM3BEAECHHUH, TPEOYET NOMONHUTENBHBIX U YTOUHSIOIIUX BOIIPOCOB
IpeTIoIaBaTeNIsT; NaeT HeIOIHbIH, HeJOCTaTOYHO apryMEHTUPOBAHHBIN OTBET; HE JieNlaeT IPaBHIbHBIC
0000111€HHs ¥ BBIBOABI; IOITyCKAaeT OIIMOKY MPH BOCTIPOM3BEACHUH 3HAHNUIL; Ha TOTIOIHUTENbHbBIE OTBETHI
0 TIPOTPaMMHOMY MaTepHaIy OTBEYaeT C TPYAOM; YMEeT IIPHMEHSTH ITOyIeHHbIE 3HAHUS IIPU PELICHUN
NPaKTHYECKUX (CHTYAlMOHHBIX) 3a/]1a4, HO JIOIyCKaeT He3HAYNTENIbHbIC OIIHOKU. J[OIyCcKaroTCs OMMOKU 1
HETOYHOCTH B COIEPKAHUU OTBETA, KOTOPHIE UCIIPABIISIOTCS 00YJAIOIIMMCS C TOMOIIBIO HABOISIIHX
BOITPOCOB MPENOAaBaTes.

«OT/IMYHO»

OO0yuaromuiics BBIOTHWI 33aHus, IPEAyCMOTPEHHBIE OMIICTOM; IEMOHCTPUPYET YCBOSHHE BCEro 00beMa
pOrpaMMHOTO MaTepuraia (B X0Jle OTBETa PacKPhIBAET CYyIIHOCTh HOHATHH, SBICHHH, IPHHIIHIIOB,
3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHii), BBIICISET B HEM IVIABHBIC MIOJIOXKEHUS; TPAMOTHO, UCTIONB3YS
HayYHYIO TEPMUHOJIOTHIO, JIOTHYHO H3JIaraeT IporpaMMHBIH MaTepHall, 1aeT I0CIeI0BaTeIbHBIN 1
HCYEPIIBIBAIOIINH OTBET HA OCTABJICHHBIE BOIIPOCHI, IeJIaeT 0000IIEHHUS 1 BBIBOJIbI; HE JJOIyCKaeT OMIHO0K
IPU BOCHIPOU3BEICHUH 3HAHHUH{; JIETKO OTBEYAET Ha JOMOJHHUTEIBHBIE BOIIPOCHI 10 IIPOrpaMMHOMY
Marepuaiy; OCMBICICHHO IPUMEHSET MONTyYCHHbIC 3HAHUS M YMEHHMS NIPH PELICHUH NPAKTHYCCKUX
(cUTYyaIlMOHHBIX) 3a/1a4.




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

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

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

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

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

4 cemecTp
Co0TBeTCTBHE OLIEHOK
Brn sanaTHi @DopMbl POBeIEHNUs TEKYLIEro Koa-Bo . Makec. ko- eHTHHIOBLIM GaIam
KOHTPOJIS1 ycIIeBaeMOCTH KOHTpoJIel | Bo 6a/10B
TK|BTK|Ot. | Xop. | YioBi.
JlaboparopHo- JITI3| IIposepka nabopatopHoit padotsr | JIP 5 170 B T 34 |1 23 12
MPAKTHYECKOE 3aHITHE
KonokBuym K Ornpoc KOMOMHUPOBAHHBII OK 3 351 B P 117 ] 78 39
CymMa 6ajjIoB 0 JMCIHUIIINHE 33 CEMECTP 521
5 cemecTp
Co0TBEeTCTBHE OLIEHOK
TR — ®DopMbI IPOBEACHUS TEKYILIEro Kou-Bo . Makc. ko0J1- CHTHHIOBLIM Ga/L1aM
KOHTPOJIS1 yCIIeBaeMOCTH KOHTpoJIeii | Bo 6aioB
TK|BTK | Ot. [ Xop. | Yaosi.
Jla6opatopro- JII3| [posepka maboparopHoii paboter | JIP 4 136 B| T 34 | 23 12
MPAKTHYECKOEC 3aHSTHE
KomtokBuym K Onpoc KOMOMHUPOBAHHBIA OK 3 351 B P 117 | 78 39
CyMMa 6aJTOB 10 JUCIHUIUIMHE 33 CEMECTP 487

Kpurtepuu BbicTaB/IeHUS] OLEHOK NPH NMPOXO0KIEHNUH NMPOMEKYTOUHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PelTHMHIA yCIeBAeMOCTH 00y4Yalollerocss M pe3yJbTaTOB NMPOXO0KIEHUS
TeKylero pyoe:kHoro KOHTPOJIA 10 AUCHHUILIMHE (MOYJ/II0) MJIU eé YacTH B ceMecTpe)

4 cemecTp

Mxana Kpurepum BoicTaB/IeHUS] OLlEeHKH
OLICHHBAHUS
«324TEHO» PetituaroBHII Oarmt — He MeHee 60 % (ae meHee 310 OamoB)

n
HOHy‘IeHI/IC OLCHKHN HC HUKE «YyAOBJIECTBOPUTECIILHO» 3a IMIPOXOKACHUE KAXKIAOT0 TEKYIIETO py6e)KHOI‘O KOHTPOJIA B
CEMECTPEC

«He 3a4TeHo» |PeiiTuHroBsrit 6ama — menee 60 % (menee 310 6amnoB)
ﬁ/(l)d;;lqeﬂne OLIEHKH HI)KE «yJIOBJIETBOPHUTEIBHO» 32 IPOX0XKICHUE XOTS OBl OJJHOTO TEKYILEro pyOesKHOr0 KOHTPOJIA B
CEMCCTPC MJIM HC IMMPOXOKICHUC py6e>1<H0r0 KOHTPOJIA

Kpurtepuu BbhICTaBJ/IEeHUS OLEHOK NMPH MPOXO0KAEHUH MPOMEKYTOUHOH aTTecTanuu B Gopme
JK3aMeHa (Ha OCHOBAHMM PpeHTHHra YyclneBaeMoCTH oO0yvyamoumerocs # pe3yJbTaToB
NMPOXO0KAEHUS TEKYIIero pyoe:KkHOro KOHTPOJIS M0 JMCHUILIHHE (MOAYJII0) WIHN €€ YacTH)

CEMECTD
IIxaJjia oueHnBaHus Kpurepuu BbICTaBJIEHHS OLIEHKH
«OTJITHYIHO» PeiitunroBeiii 6ayut ve Menee 90 % (He menee 900 6aioB)

u
IMosy4yeHue OLEHKHU HE HIKE «YIOBJIETBOPUTEIBHOY 3a MIPOXOKIECHHUE KAXKIOT0 TEKYIIETO PyOEKHOrO
KOHTPOJISL B CEMECTPE




IlIkayia oneHMBAHUSA

Kputepun BhICTABJIEHHS OIEHKH

«XOPOLIO

PeiitunroBerit 6amt He Menee 75 % (He Menee 750 6amioB)

u

[MomyyeHue OLEHKH He HIKE «YIOBICTBOPUTEIBHOY 32 MPOXOXKICHHE KaXI0TO TEKYIETo pyOeKHOTO
KOHTPOJISL B CEMECTpe

«yA0BJIETBOPUTEIBHO»

Peitrunrossiii 6amt He meHee 60 % (ue Menee 600 6aoB)

"

INomy4enue OIEHKHN He HIKE YIOBICTBOPUTEIHHOY 3a MIPOXOXKIECHHUE KaXI0T0 TEKYIIETo pyOeKHOTO
KOHTPOJISL B CEMECTPE

«HEYAOBJECTBOPUTEJIbHO»

Peiitunrossrii 6amt menee 60 % (menee 600 H6anoB)

W/WITI

[MonyyeHue OLEHKH HIKE «yIOBISTBOPUTEIBHO) 3a MIPOX0KICHHE XOTsI ObI OJJHOTO TEKYIIETro PyOeKHOTO
KOHTPOJISL B CEMECTPE FITH HE MPOXOXKACHUE PYOEKHOTO KOHTPOJIS




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

4 cemecTp

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

1. Homenknarypa, kmaccuduranus ¥ OMOJIOTHYECKOE 3HAYCHHWE aMUHOKHUCIOT. DU3NKOXMMHUYECKHE
CBOMCTBA aMUHOKHUCJIOT: ONTHYECKask H30MEPHsl, KUCIOTHO-OCHOBHBIE CBOMCTBA U UX XapaKTEPUCTHKA.
XuMu4eckue cBoMcTBa (PyHKIMOHATBHBIX TPYIIIT aMUHOKHUCIIOT.

2. XapakTepHuCTHKa NeNnTHIHON cBs3u. [lepBuuHas cTpykTypa OEIKOB M METOIbl €€ aHaim3a
(xumuueckue peakuuu s omnpenenaeHuss N- u C-KOHIEBBIX aMMHOKHUCIOT). DepMeHTaTUBHOE
(meficTBue TpUIICHMHA, XMMOTPUIICMHA M T[E€NCHHA) M XUMHYecKoe (OpOMLMAHOBBIH U
OpOMCYKIIMHMMM/THBIM METO/1bl) pacllieIUIEHUE MOJUNENTH IA.

3. XapakTepucTHKa BTOPHUYHON CTPYKTYpHl OCIKOB (0-CrMpaib, P-CKiamadaThie CIIOW, PU3THOBI).
XapaKTepUCTHUKA U DJIEMEHTHI CYIIEPBTOPUYHON CTPYKTYPHI.

4. XapakTepuCTUKA TPETUYHON CTPYKTYphl 0enkoB. CTpoeHue U (yHKIUN MHOTIIOOHHA.
5. JlomeHHas opranu3anus 6€JIKOB.
6. XapakTepuCTHKa YEeTBEPTUYHOM CTPYKTYphl Oe1KoB. CTpoeHHe U GYHKLIUU reMorioOnHa.

7. Knaccudukanusi, QyHKIUN U CTPOCHUE NMPOCTHIX U CIOXKHBIX (TJIMKONPOTEHHBI, JUIIONPOTEHHBI,
HYKJICOTIPOTEUHBI, (POCHONPOTENHBI, METAJUIONPOTEUHBI, XPOMONIPOTEHHbI) OenkoB. buonorunueckoe
3Ha4YeHHUE MENTUI0B U OCTKOB.

8. COBpCMeHHLIe METOAbI HCCICAOBAHHA OCIKOB M Apyrux MAaKpOMOJICKYJI: BbICAJIMBAHUC,
I_ICHTpI/I(I)yrl/IpOBaHI/IC, aneKTpO(bope3, XpOMaTOl"pa(bI/Iﬂ, CIICKTPAJIbHBIC METOAbI, MACCCIICKTPOMCTPUS.

9. Homenknarypa u kiaccupukanus GpepmMeHToB. 3aBUCUMOCTb CKOPOCTH ()ePMEHTATUBHOMN peakiuu
OT BJIMSIHUSA Pa3IUUHBIX (PaKTOpoB: TeMmepatypsl, pH cpenbl, KoHIeHTpauuu GpepmMenTa u cyocTpaTa.

10. OcHoOBBI cTaUMOHApPHOW KHHETUKU. BbiBoa ypaBHeHuss Muxasnuca-Mented. [lonatus u
¢usnyeckuit cmbicn Ky, V. CrocoObl JMHeapu3auuu ypaBHeHHss Muxasmuca-MeHTeH U X

rpaduueckoe npeacTaBicHUeE.

11. KucnoTtHo-oCHOBHBIH U (PEpMEHTATUBHBIX pEaKIUi. KOBAJEHTHBIH MEXaHU3Mbl KaTalu3a,
IIPUMEDPBL.

12. WHrubupoBanre ¢GepMEHTATUBHON aKTHBHOCTH. Buasl mHrHOWpoBaHUs. BrIsBiicHHE THIA U
oTpesieJieHne KOHCTaHT WHTHOMpPOBaHUS ¢ MoMombio rpadgukoB MuxasnucaMenrteH, JlaiiHynBepa-
bepka, Unu-Xodcru.

13. bBucybctparapie QepMeHTaTUBHBIC peakuu. KUHETHYECKHEe CXEMBbI YIOPSIOYCHHOTO U
HEYTOPSAIOYCHHOTO MPUCOSAMHEHUS CyOCTPaTOB, MEXaHU3MA ITHHT-TTOHT.

14. Annocrepudeckue pepMeHTsl. KinHeTnka amioctepuueckux GepMeHTOB.
15. Butamussl: knaccudukaius, OnoMmeunHcKoe 3Hauenne. KodepMeHThI.

16. TuamunanupodochaT: XUMHIECKOE CTPOCHUE U OMOXUMUYECKask POJIb.



17. ®MH u ®A/l: xuMruecKoe CTPOCHHE U OMOXMUMHUYECKAsi POIb.
18. KodepmeHT A: XuMudeckoe CTpoeHUE U OMOXUMHUYECKAs! POJIb.
19. HAL n HAZI®: xumMHrueckoe CTpOeHHE U OMOXHUMHUYECKAsi POJIb.

20. Iupuaokcanbdochat U nupugokcaMuHpocharT: XUMHUUECKOE CTPOSHUE M OMOXUMHUYECKAs pPOJIb.
[MupunokcaneBplil KaTajau3 ¥ €ro pojb B 00OMEHE aMUHOKHCIIOT.

21. TerparuapodonreBas KACIOTa: XUMUYECKOE CTPOSHHE U OMOXUMHUYECKAs POIIb.

22. MetunkobOanaMuH U 5’-7€30KCHAIEHO3MIKOOATIMUH: XUMUYECKOE CTPOEHHE M OMOXHMHUYECKas
pOJIb.

23. BUOTHH: XMMHYECKOE CTPOCHHE U OMOXHUMHUYECKAs POJIb.

24. AckopOMHOBAs KHCIIOTA: XUMHUYECKOE CTPOCHHE U OMOXHUMHYECKAs POJIb.
25. XuMuueckoe CTpoeHHe U OMOXUMHUYECKasl POJIb BUTAMHUHA A.

26. XuMHueckoe CTpoeHHe U OMOXUMHUYECKas pojib BUTaMuHa D.

27. XuMHUYeCKOe CTPOCHHE U OMOXUMHUYECKask pojib BUTaMHuHA E.

28. X¥MHUYECKOe CTPOCHHE U OMOXMMHYECKash pojib BUTaMuHa K.

29. XuMmu4eckoe CTpOCHHE U OHMOXMMHYECKas pOJb BUTAMHHOMOJOOHBIX BELIECTB (JIUIIOEBOU
KHUCJIOThI, KOdH3UMa Q).

5 cemecTp

Ilepeyenb BONPOCOB Ui MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAllUM B (DOpMe IK3aMeHa

1. Homenknarypa, knaccudukanus ¥ OMOJIOTHYECKOE 3HAYEHHE aMUHOKHCIOT. DU3MKOXMMUYECKHUE
CBOICTBAa aMMHOKHCJIOT: ONITUYECKAsI N30MEPHsI, KUCIIOTHO-OCHOBHBIE CBOMCTBA U UX XapaKTEPUCTHUKA.
XUMHUECKUE CBOMCTBA ()YHKIIMOHAIBHBIX IPYIIIT aMHUHOKHUCIIOT.

2. XapakTepucTHKa NenTuaHON cBs3u. IlepBuuHas crpykTypa OEIKOB M METOJbl €€ aHaiu3a
(xumuyeckue peakuuu s omnpeneneHus N- u C-KOHIEBBIX aMHUHOKHCIOT). DepMeHTaTUBHOE
(meiicTBUE TpPUIICMHA, XHUMOTPUIICMHA U TMENCHHA) M XHUMHUYecKoe (OpOMIIMAaHOBBIA W
OpOMCYKIIMHUMUAHBIN METO/Ibl) pacilieIyIeHHe MOJUMENTHAA.

3. XapakTepucTuKa BTOPUYHOU CTPYKTYpbl OENKOB (a-crupalib, B-cKiiagyarble CIOH, [U3THOBbI).
XapaKkTepUCTUKA U AIIEMEHTHI CYyIIepBTOPUYHON CTPYKTYPBHI.

4. XapakTepHucTUKa TPETUYHOU CTPYKTYpbI OeikoB. CTpoeHue U (yHKIIMU MHOTJIOOMHA.

5. JlomeHHas opraHu3anus OCIKOB.

6. XapakTepruCcTHKa YeTBEPTUIHON CTPYKTYpbI OesikoB. CTpoeHHue U (QyHKIIMH TreMOTJIOONHA.

7. Knaccudukamnus, GyHKIMHA U CTPOSHUE MPOCTHIX M CIOXKHBIX (TJIUKOMPOTEHHBI, JIUIIOMPOTCHHBI,

HYKJIEONPOTEUHBI, (PochonpoTenHbl, METaNIONPOTEUHBI, XPOMOIPOTEHHbI) OenkoB. buonoruueckoe
3Ha4YeHHE MEeNTUA0B U OEIKOB.



8. CoBpeMeHHbIE METOJbl HCCIEAOBaHUA OEIKOB M JPYrUX MaKpOMOJEKYJ: BbICAJUBAHHUE,
HeHTPU(YTHPOBaHUE, HEKTPodope3, XpomaTorpadusi, CIEKTPATbHBIE METOIBI, MACCCIIEKTPOMETPHSI.

9. Homenknarypa u kiaccudukamnusi GepMEeHTOB. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHOUW peakiuu
OT BJIMSHUS Pa3IMUHBIX (PaKTOpOB: TeMmepatypsl, pH cpenbl, KoHIeHTpauuu GpepmMenTa u cyocTpaTa.

10. OcHOBBI cTanMOHApHONW KUHETUKHU. BbiBox ypaBHeHuss Muxasnuca-Menrten. [lonarus u
usnyecknit cmbicn K, V. . Crocobbl iMHeapuzanuu ypaBHeHus Muxasmuca-MeHTeH U uX

rpauyeckoe mpecTaBIeHHE.

11. KucinotHo-ocHOBHBIH M (EPMEHTATUBHBIX peakUUid. KOBAJICHTHBI MeEXaHU3Mbl KaTajlusa,
pUMEPBI.

12. MarubupoBanue ¢GepMEHTAaTUBHOW aKTHMBHOCTH. Buabl mHruOupoBaHwus. BreisBieHue THNa H
OTIpe/ieIeHe KOHCTAaHT MHTMOMPOBaHHUs ¢ MOMOINbio rpadukoB MuxasnucaMenrten, JlalinyuBepa-
bepka, Unu-Xodcru.

13. bucybctpatnble QepmeHTaTUBHBIE peakiuu. KuHeTnyeckue CXeMbl YINOPSJOYEHHOTO U
HEYTIOPSIIOYEHHOTO MPUCOETINHEHHUS CYOCTPAaTOB, MEXaHU3MAa «IIUHT-TIOHTY.

14. Annocrepudeckue dpepmenTsl. KuneTnka amiocrepuaeckux GepMeHTOB.
15. Buramunsl: kinaccudukanms, Onomeauimackoe 3Hauenne. KopepMeHTsl.
16. TuamunnupodocdaT: XUMUYECKOE CTPOEHUE U OMOXUMHUYECKAs! POJIb.
17. ®MH u ®A/l: XuMHruecKoe CTPOCHHE U OMOXUMHUYECKasi POJIb.

18. KodepmeHT A: XxuMudeckoe CTpoeHHE U OMOXUMHUYECKas! POJIb.

19. HALl n HAZI®: xumMuueckoe CTpOCHHE U OMOXHUMHUYECKast POJIb.

20. Iupunokcanbdochat U nupugokcaMuHpochar: XUMHIECKOE CTPOSHUE M OMOXUMHUYECKAs POJIb.
[MupunokcaneBslii KaTajau3 ¥ €ro pojib B 00OMEHE aMUHOKHCIIOT.

21. TerparuapodonreBas KACIOTa: XUMUYECKOE CTPOSHHE U OMOXUMHUYECKAs POITb.

22. MetunkobanaMuH U 5’-1€30KCHAICHO3MIKOOATIMUH: XUMUYECKOE CTPOSHHE M OMOXHMHUYECKast
pOJIb.

23. BUOTHH: XMMHUYECKOE CTPOEHHE U OMOXUMHUECKAs POIIb.

24. AckopOMHOBAs KUCIIOTA: XUMUYECKOE CTPOCHHUE U OMOXHUMUYECKAst POJIb.
25. XuMHu4ecKoe CTpOeHHnEe 1 OMOXMMUYECKast poJib BUTaMHHA A.

26. XuMHUUYECKO€e CTPOCHHE U OMOXMMHUYECKas posib BUTaMHuHa D.

27. XuMHU4YECKOe CTpOeHHE U OMOXUMHUYecKast posib BUTaMuHa E.

28. XuMuueckoe CTpoeHrne 1 OMoXxuMudeckas posb ButamuHa K.

29. Xumudeckoe CTpOCHHE W OHMOXMMHYECKas pOJb BUTAMHHOMOJOOHBIX BELIECTB (JIUIOEBOU
KHUCJIOTHI, KOdH3UMa Q).



30. Knaccudukanus yriaeBonos. Crnenuduka merabonuszma yriaeBozos. IlepeBapuBanue B JKKT.
VYHu¢ukanus MoHOCaxapuIoB.

31. T'mukonu3. IlocnemoBaTenbHOCTh M MexaHW3M peaknuil. CyOctpatHoe (ochopunmpoBaHme.
I'mukxonnTryeckas okcuaopenyKuus. Perysanus rimmkonmusa.

32. I'mokoneorenes u ero perynauud. [uxn Kopu.

33. ' TMKOT€HOIN3 U €T0 PETYIISILMSL.

34. buocuHTE3 INIMKOI€HA U €r0 PeryJisaiusl.

35. Ilenro3odochatHblil MyTh MpEeBpaIICHUS TJIFOKO3bI U €T0 OMOXUMUYECKOE 3HAUCHUE.

36. UenHOouYHBIE MEXaHHU3MBbI TPAaHCIIOpTa BOCCTAHABJIMBAKOIIUX 3SKBUBAJICHTOB OT HAI[H nu3
OUTOIUIa3Mbl B MUTOXOHAPHH.

37. OxucnurensHoe aekapookcunuposanue [IBK. Perymsuus nponecca.

38. ]_II/IKJ'I TpI/IKap6OHOBLIX KHCJIOT: MOCJICAOBATCIbHOCTE M MCXAaHU3M peaKuHﬁ, peryiisinuys.
bruoxumunueckas PpOJIb HHKJIIa TpI/IKap6OHOBBIX KHUCJIOT.

39. JlpixarenbHas 1enb MUTOXOHApUN. CTpoeHue U MeXaHU3M pabOThl JbIXaTEIbHBIX KOMIIJIEKCOB.
AT®-cunraza. OxucnutenbHoe GochopuIipoBaHHE.

40. Kiaccupukanus aunugoB. llepeBapuBaHue JIMITUIOB. Karabonu3sm wu pecuHTte3
tpuammrunepuaoB. Jlunaser KKT. Jlunmonporeuns! kpoBu. CTpoeHue, pasHooOpazue U (HyHKUIUU
OMOJIOTHYECKMX MeMOpaH.

41. OxucneHue JKHUPHBIX KHCJIOT, MCXaHU3MbI OKHUCJICHUA PA3JIMYHBIX KUPHBIX KHUCJIOT, PCTYJISAIHA U
OHCPIreTUYCCKAA HCHHOCTD ITPOLICCCOB. JIumonms u ero peryisinus.

42. bunocuHTe3 n pacmnaa KETOHOBBIX TEJI. buoxummueckoe u MCIUIHNHCKOC 3HAUCHHUEC ITPOLECCOB.

43. bruocuHTe3 XUPHBIX KUCIOT de novo. DepMEHTHBIC CUCTEMBI DJIOHTAIIUU U JeCaTypaIiH KUPHBIX
KUCIIOT. Perymsuus npoueccos.

44. buoCHHTE3 TPUALMITJIMIICPUIOB U TIULEPOPOCHOIUTHIOB.
45. Metabonu3m chunronunuaoB. buocunres u pacnaj cGUHrOMUEINHA U TIIMKOCPUHTOJIUITNAIOB.
46. buocunres xonectepuna. Perymsimus npornecca.

47. OcHoOBHBIE MNyTH KaTaboin3Ma O€JIKOB W aMUHOKHUCIOT. Peakuuum ne3aMHMHUPOBAHUS,
TpaHCAMHHHUPOBAHUS U JEKapOOKCHITMPOBAHUSI.

48. I'moK030-aJlaHMHOBBIN UK U OMOCHHTE3 INIyTaMHHA B YTUJIN3ALUK U 00€3BpEKUBAaHUM aMMHUAKa.
49. Ilukn 00pa3oBaHUS MOYCBHHEI.

50. Karabonu3M aMHHOKHUCIIOT IO TUPYyBaTa.

51. Karabonn3M aMHHOKHUCIIOT JIO OKCAJIoaIeTara.

52. Kataboiu3m aMHUHOKHUCIIOT 10 CyKIMHUI-KOA.

53. Karabonu3M aMUHOKHUCIIOT 0 O-KETOTIyTapaTta.



54. Katabonu3M aMHHOKHUCIIOT 10 aneToaneTmi-KoA.

55. KaraGonu3m aMUHOKHUCIOT 10 aneTuil-KoA.

56. Karaboim3mM aMHHOKHCIIOT 110 hymapara.

57. buocuHTE3 aMUHOKHUCIIOT Y YeJI0OBEKa.

58. brocuHTe3 KaTeXo0JIaMHHOB 1 MEJIaHUHA.

59. buocunTes u pacnaj kpeatuHdocdara.

60. O6meH ¢deHnnaanHa ¥ TUPO3WHA B HOPME | TPHU TTATOJIOTHH.

61. Hykneunossle kuciotel. Knaccudukanus, ctpoenue, Gpynkuuu. IIpocTpancTBeHHas opranusanus
HYKJIEMHOBBIX Kuca0T. Hykneonporennsl. Posib Hyk1€oTHI0B B OMOXUMUU KIIETKH.

62. Pacniag myprHOBBIX ¥ MTUPUMUIUHOBBIX HYKJIEOTHUIOB. Perynsnus nporeccos.
63. buocrHTe3 MyprUHOBBIX ¥ MUPUMHUINHOBBIX HYKJIEOTHI0B. Perynsuus npoieccos.

O0pasen OuJieTa /11 IPOBe/ICHUsI IK3aMeHa

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

Kadenpa 6noxumun Mb®D
buser Ne
JUTSI TIPOBEJICHUS IK3aMEHa 110 TUCIUILTHHE « BHOXMMESH TI0 TporpaMMe CrieIuainTeTa 1Mo

cnenuanbHocTd 30.05.02 MemunuHcKas Onopu3nka
HarnpaBJIeHHOCTH (Mpod b)) MeaunuHckas Onodusnka

®denepanpHOE TOCYJApCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa3oBaHus «Poccuiickuii HAITMOHATBHBIN UCCIIEIOBATEILCKUI METUITMHCKUI YHUBEPCUTET
umenu H.W. TTuporosa» MunucrepcrTsa 3apaBooxpanenus Pocculickoin @enepanuu

Kadeapa 6noxumun Mb®D

buaer Ne 1
07151 NPoBedeHUsl IK3AMEHA NO OUCYUNTUHE

ouoxumus

(HaumeHo8aHUe OUCYUNTIUHDL)

no cneyuaivrocmu «30.05.02 MenuiacKas Onopu3nkay

1. XapakTepHucTHKa NMeNTuAHON cBs3u. IlepBuyHas cTpykTypa OenkoB M METOAbI €€ aHanM3a (XUMHYECKUE PeaKIHuu I
onpeneneHus N- 1 C-KOHLIEBBIX aMUHOKHCIIOT). DepMEHTAaTUBHOE M XUMHUUECKOE paclielIeHUe NOIUIeNTHAA.




2. I'muxonu3 u ero peryanus. MexanusMm cyOcTpaTHOro GpochOpHInpOBaHHS.

OcHoBHBIE TIyTH KaTabonm3Ma OEIKOB W aMWHOKHCIOT. Peaknum ae3aMHHHpOBaHHS (TMPAMOTO W HEMPSIMOTO),
TPaHCAMUHHUPOBAHUS M ACKAPOOKCHUIMPOBAHUS.

H.o. 3a6edyroueco kagpedpoii Kysukos A.B.

(noonucw) (Damunus,
Ho)

3aBenyroumii kadeapoit
Ky3ukoB Anekceit

Kadenpa ouoxumun MbD BnagumupoBuy
JlokTOp OMOJIOTMYECKUX HAYK,
JlotieHT




8. MeToauyeckne ykazaHus 00y4aroHMCs 110 OCBOCHHIO JTHCHUTIIMHBI

MeTtoanyeckue yKazaHusi VISl IOATOTOBKH K 3a4eTy

BHUMATEJIbHO U3yYUTh MaTepUalbl JEKIUH U PEKOMEHIYEMYIO JUTEpaTypy, a Takke npopadboTarhb
IPAKTUYECKUE 3aJaud, KOTOpbIe pa3dMpaiuch Ha 3aHATUAX WIM ObUIM PEKOMEHJIOBAHBI IS
CaMOCTOSITEJIBHOTO PELICHMS.



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

Ne HaumeHoBaHue, aBTOP, I0J M MECTO U31AHUS PexomenayeTcsi npu U3y4eHUHU KommnuectBo DJIEKTPOHHBII
n pa3aesioB JUCHUILTHHBI 3K3eMILISAPOB B | ajipec pecypca
/m oubamnoTeKe
1 2 3 4 5
1 [OcHoBbl Onoxumun JIeHHHIKEpa: [ydeOHHUK IS Buosnepreruka u metabomn3m 1

BBICIIIETO NpodeccnoHanbHoro obpasosanusi], Hembcon |CTpykTypHas OMOXUMUS U
J1., Kokc M., 2024 - 2025 OMOJIOTMYECKMIA KaTalln3

9.2. IlepeuyeHsb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHMKANIMOHHOH ceTH «HTepHeT», B TOM
yucje npogeccCHoOHAIbHBIX 023 TaHHBIX, HE00X0AUMBIX IJIS OCBOCHUS JUCIUIJIMHBI

1.
2.
3.
4.

https://www.kegg.jp
https://www.rcsb.org/
https://www.sciencedirect.com/
https://pubmed.ncbi.nlm.nih.gov/

9.3. IlepeyeHb HWH(POPMAIMOHHBIX TEXHOJOTHH, MCHOJB3YeMbIX MNPH OCYIIECTBJCHHHU
00pa30BaTeJILHOIO NMpoIecca Mo JTUCHUIUINHE, BKIYas NMepevyeHb MPOrPaMMHOro odecredeHust
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (TP HAJTUYMH)

b

VXN

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

MS Office B pegakiusx: «Standardy», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUIeH3UsT 6eCCPOUHO

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 — cBo6oHO pactipoctpansemoe 110

I"apant (cipaBo4Has mpaBoBasi cuctema) — unensus 1o 31.07.2027

FastStone Image Viewer — cBo6ogHO pacnpoctpansemoe [10

SAunexc bpaysep s opranusainmii — cBo0oHO pacripoctpansemoe [10

[Tnardpopma «1C:IIpennpusarue 8», konurypauuu «1C:JJokyMeHTOOOOPOT rocyAapCTBEHHOTO
yupexaenusn», «1C:Yausepcurer [IPOD», «1C:Meauuuna» — nuueH3ust 0ecCpoyHo

Enunas uudposas oOpazoBatenbHas cpega PHHUMY um. H.M. [uporoBa — cobcTBeHHAs
pa3pabotka PHUMY

. MTC Jlunk natdopma 11 npoBeeHus: BeOuHapos — nunensus 1o 04.07.2027 r.
. Anruupyc Kaspersky endpoint Security — nuuensus g0 19.09.2027 r.

. Apxusarop 7-Zip — cBo60HO pacnpoctpansemoe [10

. IInmardopma «Kinescope» - nuuensus no 11.03.2027 r.

. Cucrema ynpasnenus o0yuenneM (LMS) — nunensus 6eccpounas

. Ubuntu — cBo601H0 pacnpoctpansemoe [10 (OC ¢ OTKPBITHIM HCXOTHBIM KOJIOM)
. Debian — cBo6oano pacmpocrpansemoe [10 (OC ¢ OTKpBITBIM UCXOTHBIM KOJOM)



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 Aynutopusi Ui IPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA, 3aHATHH [Hocka mapkepHas , Jlocka menoBasi ,

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

Komnsrorep nepconanselit , [Ipoekrop
MYJIBTUMEIUIHBINA , DKpaH AJIs IPOEKTOpa

2 |Aynutopus Jyid IPOBEICHUS 3aHATHIH CEMUHAPCKOI0 TUIMA (MIPAKTUYECKUX Komnetorep nepcoHanbHeli , Becst
3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT, naboparopusie , Ctonsl , CiekTpopoToMeTp ,
JIEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB TPYIIIOBBIX ¥ MHMBUTyaTbHBIX O6opynosanue mis nekrpodopesa ,
KOHCYJIbTallu{, TEKYLIETO KOHTPOJIS U IPOMEXYTOUHON aTTeCTallH, Huctumnsrop , Jlo3atop mabopaTopHbIit
000pyI0BaHHAs MYJIbTUMEANHHBIMYI Y HHEIMU CPEICTBAMU O0YUYCHHS

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

nHGOPMAIMOHHO-00Pa30BATENbHYIO CPELy

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

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

YHuBepcurer

obecreyeH HEOOXOIMMBIM

KOMIIJICKTOM

JJUOCH3HUOHHOIO H CBO6OI[HO

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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