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Hacrosimas pabouas nporpamma aucuuiuinibel b.1.0.16 buoxumus (nanee — pabouas nmporpamma
JUCHUIUIMHBI) SBJISETCS 4YacThl0 IMporpaMMbl crenuanurera mno crneuuanbHoctd 30.05.02
MenunuHckast 6nopu3uka.

Hanpasnennocts (npoduis): Meaununckas 6uopusuka.

®opma o0yuyeHus: OyHasl.

CocraBurenu:
Ne, damunusn, Ums, Yuénas cTeneHb, JI0/ZKHOCTH MecTto padoTbI
n/n OtuecTBO 3BaHHe
1 Jlana I'ennaguit bopucosuu KaHIuaaT JIOLIEHT Kadeaphl ®I'AOY BO PHUMY um. H.U. [Muporosa
XUMHUECKUX HayK onoxumr Mb® Munznpasa Poccun (ITuporosckuit
YHuUBepcUTET)
2 Ky3ukos Anekceit KaHIUAaT JIOEHT Kadeapsl OI'AOY BO PHUMY um. H.U. Iuporosa
Bnamumuposuy OHMOJIOTHUECKHIX onoxumun Mb® Munznpasa Poccun (ITuporosckuii
HayK, JOLEHT YHuBepcurer)

Pabouas nporpamMma JUCHUIINIMHBI pCKOMCH/IOBAHA K YTBCPIKICHUIO PCIICH3CHTAMM:

Ne damuaust, Ums, Yuénas creneHs, JonxHocTh MecTto padoThl
n/n OTtuecTBO 3BaHHe
1 Yaycosa CBeTiiaHa TIOKTOP 3aBeyIOIMHUI OI'AOY BO PHUMY um. H.U. ITuporosa
Buransesna MEIULIMHCKUX Kagenpoit oomei Munsznpasa Poccuu (ITuporosckuit
HayK, TOLEHT natojgorun Mb® YHuBepcuTer)

Pabouas nporpamMMa AUCIHUILTUHBI PACCMOTpPEHa U 0J100peHa Ha 3aceIaHuu Kadeapbl

«Kadenpa 6noxumuu MbD»

IMPOTOKOJ OT « »

No

3aB. kadeapoii

Ky3uxoB Anekceit Bnaaumuposuu
JlokTOp OMOJIOTUYECKUX HAYK,
Jlouent

Pabouas nporpamma JUCHUIIIMHBI paCCMOTPCHA U ono6peHa YUYCHBIM COBETOM

«

»

IMPOTOKOJ OT « »

20 Ne

Jdupexrop UHcTuTyTA
IIpoxopuyk Erop bopucosuu
JlokTOp OMOJIOTUYECKUX HAYK,
Ui1eH-KOpPECTIOHIEHT
Poccniickoii akagemun Hayk




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
IPOrPaMMBbl JIOJIKHBI OCBOUTH CJIEAYIOIIME JUCHUIUIMHBL W npakTuku: dusznueckas xumus;
Oprannueckas xumus, Heopranuueckas xumusi; buonorus; OOmas Mopdosorus (aHatomus,
TUCTOJIOTHS, IUTOJIOTHA); Bhiciias MaTemaTHKa.

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.

OIIK-1.1U 3 [Ipumenser
(dyHIaMeHTaIbHEIE
€CTECTBCHHOHAYYHBIC 3HAHUS [UL
peureHus npogecCHOHABHBIX 3a/1a4

3Harth: 3HaTh: - TeOpeTI/I‘IeCKI/Ie OCHOBBI Q)yHHaMeHTaHLHLIX MCIULIMUHCKUX JUCHUILINH; -
MeToapl MAaTEMAaTHIECKOTO U CTATHCTHYCCKOTO aHaIN3a MEIUITHHCKHAX HCCHeHOBaHHﬁ; -
MCTOZ[OJ'IOFI/IIO pemieHus HpO(I)eCCI/IOHa.HLHLIX 3aja1a4 MeﬂI/IL[I/IHCKOﬁ HaIrpaBJICHHOCTU.

YMmers: - [IpuMeHATs METUIMHCKUE TPO(ECCHOHATBHBIX 3a1a4

Banajerbs npakTH4YeCKHUM ONBITOM (TPYAOBBLIMM AeiicTBUSIMHU): - Pemath
npodeccHoHaIbHbIC 3a1a4H, ONHPasCh Ha UMeomrecs (yHIaMEeHTaIbHbIE MEUIINHCKIE
3HAHUSA

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

3Hats: - TeopeTnueckue 0CHOBHI (hyHIAMEHTATIBHBIX MEAUIIMHCKUX AUCIHIUIAH; - MeTOabI
MaTEMAaTHYECKOI0 U CTATUCTUYSCKOrO aHaIM3a MEIUIIMHCKHUX HCCIIeI0BaHUT; -
Metopmonoruro pemeHus mpopecCHOHaIbHbIX 3a1a4 MEIUINHCKON HAIIPaBICHHOCTH.

Ymeth: - HpI/IMeHSITL MCIULIMHCKUEC HpO(beCCI/IOHaJ'II:HLIX 3aaa4d

Baaaerb npakTH4eCKHMM ONBITOM (TPYAOBBIMM AelicTBUSIMHU): - PemaTth
npodeccHoHaNbHbIE 3a/1a4H, OIMPAsCh Ha MMeoLnecs: pyHIaMeHTaIbHbIE MEULIMHCKHE
3HAHUSA

OIIK-1.1 14 [Tpumenser
MIPUKJIATHBIE €CTECTBEHHOHAYYHBIE
3HAHMSA JUIS PEILCHUs
npodeccHoHaIBHBIX 3a1a4

3HaTh: - HpI/IKJ'IaI[HLIe MEIULIMHCKUE 3HAHUS I PCHICHUSA HpO(beCCI/IOHaJ'[I:HLIX 3aaa4d

YMmeTh: - cmonp30BaTh IPUKIAAHbIC MEIUIMHCKAE 3HAHHS IS PEILCHIUSI
npodhecCHOHANBHBIX 3a1a4

Baaaerb npakTH4YeCKHMM ONBITOM (TPYAOBBIMM AeficTBUSIMU): - [IpuMeHMs MpUKIagHbIX
MEJULHCKUX 3HAHUH 11 pelleHus IpodecCHOHANBHBIX 33134

IIK-3 Cnoco0eH MpoBOAMTH HAYYHbIE UCCIEJOBAHHUSA B 00J1aCTH MeIUIMHBI U OUO0JIOTHHI

MK-3.1/]1 Cobupaer u
00pabaTeIBaeT HAY4YHYIO U HAy4YHO-
TEeXHUYECKyI0 HH()OpPMAIHIO, B
pesyJibTare 4yero GopMysHpyer
IIpOBEpsICMbIE THIIOTE3HI B 00IaCTH
ME/IMLMHBI 1 OMOJIOTHH.

3HaTh: - OCHOBHBIC IPUHLIUIIBI TOUCKA U 00pAaOOTKH HAYYHOW M HAYYHO-TEXHUYECCKOM
nH(OpPMAINY; - OCHOBHBIE 0a3bl JTaHHBIX, IPUMEHSIEMbIX IIPU ITOUCKe HHPOPMALUH B
MEIULIMHE U OMOJIOTHH.

YMmeTh: - HaxoquTh peneBaHTHYIO HAyYHYIO U HAyYHO-TEXHUYECKYIO HH()OPMAIIHIO B
OCHOBHBIX 0a3ax JaHHBIX; - AHAIN3UPOBATh HAWACHHYIO HH(OPMALIHUIO.

Biagers NpakTHYeCKHM ONBITOM (TPYAOBBIMH JelicTBUsIMH): [IpakTHUeCKUM ONBITOM
MOJIB30BAHMA OOIIETIPHUHATHIM IPOrPAMMHBIM 00€CTIEYeHUEM IS TOMYYEeHHUS U 00paboTKu
JaHHBIX, AUCTAaHIMOHHOTO 00YYEHHS IIOCPEACTBOM JAOCTYITHBIX IPOPECCHOHATBHBIX
pecypcoB B ceTu «IHTepHET».

[IK-3.1/12 IIpoBoauT nuccineroBaHus,
HAOJFOICHHS, SKCIICPUMEHTHI,
HU3MEPEHHs IS IPOBEPKH TUIIOTE3 B
00J1aCTH MEUIIUHEI ¥ OHOJIOTMH.

3HaTh: - OCHOBHBIC IPUHIIUIIBI H METOJIbI OMOXHUMHUYCCKUX HCCIICAOBAHUH; - [IpHHITUITBI
paboTeI 000pyHOBaHUS, MPUMEHSEMOTO Il ONOXMMUYECKUX HCCIEAOBaHUM. - MeTOIBI U
KOMITBIOTEPHBIC TPOTPAMMBI CTATHCTHYCCKOH 00paOOTKH IKCIIEPUMEHTAIBHBIX JaHHbBIX.

YMmets: - CTaBUTh LIeNb U 33Ja4K UCCIE0BaHMS; - POPMYyITUPOBATh THIIOTE3EI; - AZIEKBATHO
[JIAaHUPOBATh DKCIIEPUMEHT; - JloKa3bIBaTh MOJTYUYEHHBIE PE3YJIbTAThI.

BaageTh npakTH4YecCKHM ONBITOM (TPYAOBBIMH JielicTBUsIMH): - HaBbIKaMu paboThI €
00111e1a00paTOPHBIM H CHICIUATBHBIM OHOXUMHYECKAM 000pYIOBaHHEM M 00BEKTaMH
uccienoBanuii; - HaBbIkaMu CTaTHCTUYECKO#H 00pabOTKH MOMYIEHHBIX IKCIIEPHUMEHTAIBHBIX
JIaHHBIX.




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

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

3Hath: - [IpuHIMIBl HOPMYIHPOBKH BBIBOIOB C IOMOIIBIO TPABUJI M MIPUHIIUIIOB
paccyxaeHHsI Ha OCHOBE HaOJIIOMaeMBIX U N3MePSIeMbIX JaHHBIX 00 00BEeKTe UCCIIeIOBAHMSI.

YMeTh: - HpOBO,Z[I/ITL AHaJIN3 U CUCTEMATU3ALUIO MTOJYUECHHBIX S9KCIIEPUMEHTATIBHBIX
JAHHBIX; - CormocTaBisTh TMOJY4YCHHBIC PE3YJIbTAThbl UCCIIEJOBAHUS C PaHEC N3BECTHBIMU
JAHHBIMU.

Biagerh NpakTH4YeCKUM ONBITOM (TPYAOBBIMH JAelicTBUsIMH): - DopMynupoBaTh
00BEKTHUBHBIEC BHIBOABI, aJICKBATHBIE MOTyYEHHBIM 3KCIEPUMEHTANbHBIM JaHHBIM.

IIK-7 Cnocoben pemars HccIe0BaTebCKHE 321241 B PAMKAX peaJli3alMi HAYYHOI'0 IPOEKTA KaK CAMOCTOATE/IbHO, TAK H
MoJ PYKOBOJACTBOM 0o0iee KBAIM(GHIMPOHHOT0 Pa0OTHHKA

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

3HaTb: - OcHOBHbIC (yHAMEHTAIbHBIC U YaCTHBIC 3aKOHOMEPHOCTH MEINKO-
OHMOIOTHUECKOTO MPOQUIIS, METOBI INTAHUPOBAHHMS, (POPMYITHPOBAHHS M PEIICHUS
Hay4YHOUCCIICIOBATEIbCKUX 33424 B 001aCTH OHOJIOTHU U METUIINHEI

YMeTh: - AKTUBHO IIPHIMEHSTh OCHOBHBIE (PyHIaMEHTANBHBIE U YaCTHBIC 3aKOHOMEPHOCTH
MEINKO-OHOIOrn4eckoro npoduis 11 GopMyIupoOBaHUs, INIAHUPOBAHUS U PELLICHUS
HCCIIeI0BAaTEIbCKIX HAyYHBIX 3aJa9H B 00JIaCTH OMOJIOTHH M MEHIIHBI

BiajgeTs NpaKTHYECKUM ONBITOM (TPY/10BBIMH JeiicTBHsAMH): - DOpMyIUpPOBaHHUS,
IUIAHUPOBAHUS ¥ PELICHUS HCCIICOBATENBCKUX HAYYHBIX 3a/a4 B 00JaCTH OHOJNIOTUH U
MEIULIUHBI

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

3uath: - OCHOBHBIE €CTECTBCHHOHAYYHBIC 3aKOHBI, UCTIOJIb3YEMBIC IIPU pE€aIn3aliui IMPOCKTa
U BO3MOYKHBIC METOZIbI PEIICHUS ITOCTABJICHHBIX 3a/1a4

YmMmeTs: - KBannpuuupoBaHHO OCYIIECTBIIATE NPAKTHYECKYIO SKCIIEPUMEHTAIBHYIO
JIeSITeNbHOCTh

BaageTh npakTH4YeCKHM ONBITOM (TPYIOBBIMH JIelicTBUSIME): - B o0xacTu oneHKH
KauecTBa IKCIIEPUMEHTAIbHON paboThl, BHIIBICHHS apTe(hakTOB M UX YCTPAHCHHS

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

3uath: - MeTobl aHaM3a PEIYIIBLTATOB Hay‘{HOHCCHeIIOBaTeHBCKOﬁ pa60TLI

YMmers: - Kpurnuecku conocTaBIsATh 1 aHAIU3UPOBATH MOTyUSHHBIE U MPEICYILECTBYIOIIHE
JTaHHBIC

BiageTh NpaKTHYECKUM ONBITOM (TPYAOBBIMH JefiCTBUAMHU): - AHAIN3a U OLICHKU
Hay4YHOH MH(pOpManuy, GOpMyIHPOBKHU BEIBOJOB IT0 UTOT'aM HCCIIE0OBaHUH, HAOMIOACHHH 1
SKCHEPHUMEHTOB

5 cemecTp

KOZI M HAUMCHOBAHUEC KOMIICTCHIIMH

Ko u HaumMeHoBaHuUe HHIUKATOpa
JOCTHKCHUSA KOMIIETCHIIMHU

HﬂaHI/IpyeMble pe3yjabTaTbl OCBOCHUSA AUCHUIIJIMHBI

OIIK-1 Cnoco0eH Hcnoib30BaTh |
3HAHMS ISl TOCTAHOBKH U PellleHUsl CTAHIAPTHHIX H HHHOBAIMOHHBIX 32/1a4 MPodecCHOHATbHOM 1eITeTbHOCTH

NPUMEHATDb q)yHL[aMeHTa.]'ll)HLle U NPUKJIAIHbIe MEIUIITUHCKHNE, €CTECTBEHHO-HAaYyYHbIE

OIIK-1.U 1 IIpumenser
(hyHIaMeHTaIbHBIC
€CTECTBCHHOHAYYHBIC 3HAHUS JUIS
petreHus NpodeCcCHOHATBHBIX 3a/1a4.

3HaTh: -TeOpCTI/I‘{BCKI/Ie OCHOBBI €CTCCTBCHHOHAYYHBIX JUCIUIIINH; -Metonbl
MATEMaTUYCCKOI'O U CTaTUCTUYCCKOT'O aHaIn3a, —MeTO}lOJ’lOFI/I}O peUICHUA
HpO(i)CCCI/IOHaJlLHI)IX 3aJaad.

YMmerth: —npl/lMeHﬂTb HUMCIOIUECA €CTECTBCHHOHAYYHbBIC 3HAHUS JJIA PCIICHUS
Hqu)CCCI/IOHaJILHI)IX 3aJaad.

Baagerh npakTH4YeCKHM ONBITOM (TPYAOBBIMH JAelicTBUsIMH): -PemaTs
npogeccHOHaNbHBIE 3a/1a4H, OIMPAsCh Ha HMEIOIINECs €CTECTBEHHOHAYYHBIC 3HAHUS.

OIIK-1.1U 3 [pumenser
(byHIaMeHTaIbHbIe
€CTECTBCHHOHAYYHBIC 3HAHUS IS
perieHus npogeccnoHaIbHbIX 3a1a4

3Harth: 3Hath: - TeopeTnyeckue OCHOBBI (PyHIAMEHTATBHBIX MEAUIIUHCKAX AUCIUILIMH; -
MeTo1bI MATEMATHYECKOTO M CTATUCTHYECKOIO aHAIN3a MEIUIMHCKUX UCCIIEN0BaHMIA; -
Mertomomoruio perieHus TpodecCHOHATbHBIX 33]a4 MEAUIIMHCKON HAPaBICHHOCTH.

YMeTh: - HpI/IMeHSITL MCIUIIUHCKHUC HpOCbeCCI/IOHaHbHLIX 3aga4

BuaageTh npakTH4YeCKHM ONBITOM (TPYAOBBIMH JielicTBUSIMH): - Peniats
npo¢eccHOHANBHBIE 3a/1a4H, OIMPAsCh Ha HMeIoIuecs (pyHIaMeHTaIbHbIC MEUIIHHCKIE
3HAHUS




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

OIIK-1.1 13 ITpumenser
(yHIaMeHTaIbHEIE
€CTEeCTBEHHOHAYYHbIE 3HAHUS VIS
petreHus NpodecCHOHATBHBIX 3a1a4

3HaTh: - TeopeTndeckre OCHOBBI (hyHIAMEHTATBHBIX MEAUIMHCKUX IUCIUILIHH; - MeTo bl
MaTEMAaTHYECKOTO M CTATUCTUYSCKOrO aHaJInu3a MEIUIIHHCKHUX HCCIIeIOBaHUML; -
Mertonos0r1I0 pereHns NpodecCHOHANIbHBIX 3aJa4 MEAUIMHCKOM HAPaBICHHOCTH.

Ymers: - HpI/IMeHSITL MCIULIUHCKUEC HpO(beCCI/IOHaJ'IBHI)IX 3aaa4

Baagerb npakTH4YecKHM ONBITOM (TPY0BBIMH JielicTBUSIMM): - Pemnats
npogeccHoHaNbHEIe 3a/1adl, OIMPasiCh Ha HMeroIunecs pyHIaMeHTaIbHbIE MEJUIIMHCKIE
3HAHUS

OIIK-1.1 /14 [Tpumenser
MIPUKJIQTHBIE €CTECTBEHHOHAYIHBIC
3HAHMSA JUIS PEILCHUs
npodecCHOHANBHBIX 3a1ad

3HaTh: - HpI/IKJ'IaﬂHI)Ie MEAUIIUMHCKUE 3HAHUS JI pEHICHUS HpO(i)eCCI/IOHaJ'[I)HI)IX 3aaa4d

YMmers: - Mcnonp30BaTh MPUKIaJHbIC MEIUIIMHCKUE 3HAHUS TSI PELICHUS
MpoQeCcCHOHATBHBIX 32149

BiajgeTs NpaKTHYeCKUM ONBITOM (TPY/1OBBIMH AeiicTBHAMH): - [IpUMEHHS PUKIAIHBIX
MEIMIMHCKHUX 3HAHU# JUTsl perieHus npodecCHOHAIBHBIX 3a1a4

IIK-3 Cnoco0eH MpoBOAMTH HAYYHbIE HCCAEI0BAHMUSA B 00J1aCTH MeIULMHBI M OU0JIOTHHI

[K-3.1/1 Cobupaer u
00pabaThiBacT HAYYHYIO U HAYYHO-
TEeXHUYECKYIO HH()OPMAIIHIO, B
pe3yibrare uero GopMyIHpyeT
MPOBEpPsIEMbIE THITOTE3bI B 00IaCTH
ME/IUIMHBI 1 OHOJIOTHH.

3HaTh: - OCHOBHbIE IPUHIMIBI TOMCKA 1 00pa0OTKN HAyYHOH 1 HAyYHO-TEXHUYECKOH
UHGbOPMAINK; - OCHOBHBIE 0a3bl JAHHBIX, IPUMEHSIEMBIX IIPY MoUCKe HHPOPMALNH B
MEIULIMHE U OHMOJIOTHH.

YmMmeTh: - HaxoquTs peneBaHTHYIO HAyYHYIO  HAyYHO-TEXHUYECKYIO HH(OPMAIIHIO B
OCHOBHBIX 0a3ax JIaHHBIX; - AHAJTM3UPOBATh HAWACHHYIO HH(POPMALIHUIO.

Biiagers NpakKTHYeCKHM ONBITOM (TPYAOBBIMH AeHcTBUAMM): -IIpakTHYECKUM OIBITOM
HOJIb30BAHMS OOLIETIPUHATHIM IIPOrPAMMHBIM 00€CIICUSHHEM JUIS IIOJTy4eHUs 1 00pabOoTKH
JaHHBIX, AUCTAaHIIMOHHOTO 00YYEHHS IIOCPEACTBOM JOCTYIHBIX IPO(ECCHOHAIBHBIX
pecypcoB B ceTu «IHTepHET».

TIK-3.1/12 [IpoBoauT rccaenoBaHus,
HAOJFOICHHS, SKCIICPUMEHTHI,
HU3MEPEHHUS /IS IPOBEPKHU THUIIOTE3 B
00J1aCcT! MEOUILIMHBI U OMOJIOTUH.

3HaTth: - OCHOBHBIC IPUHIIUIIBI H METOIbI OMOXHUMHUYCCKUX HCCICAOBaHUH; - [IpHHIIUITEI
paboThl 000PYJOBAHUSL, IPUMEHSIEMOTO ISl OMOXMMHYECKUX MCCIICI0BaHUM. - MeTobl 1
KOMITBIOTEPHBIEC TPOTPAMMBI CTATHCTHYECKOH 00paOOTKH SKCIIEPHUMEHTANBEHBIX JaHHBIX.

YMmerb: - CTaBUTb Leb U 331241 HCCIe0BaHus; - DOpMyIMPOBaTh TMIIOTE3B; - AIEKBaTHO
TUTaHUPOBATh SKCIIEPUMEHT; - Jl0Ka3bIBaTh MOTYICHHBIC PE3YIIbTATHI.

BaaneTh NpakTHYECKUM ONBITOM (TPYAOBBIMH JeiicTBUSIMH): - HaBbikamu paGoThl ¢
001Ie1abopaTOPHEIM M CHIEIHUATBHBIM OHOXUMHYECKAM 000pyI0BaHIEM B 00BhEKTaMH
rcclienoBanuit; - HaBpikamu craTucTHueckoi 00paboTKU MOTYUYSHHBIX SKCIEPUMEHTATBHBIX
JIaHHBIX.

[K-3.1/13 ®opmynupyeT BEIBOABI IO
HWTOraM HMCCJIeI0OBaHHM, HAOIIOIEHHH,
IKCIIEPUMEHTOB, H3MEPECHUI B
0071aCTH METUITMHBI U OHOJIOTHH.

3Hath: - [IpuHIMIB! HOPMYIHPOBKH BBIBOIOB C IIOMOLIBIO ITPABUJI M IPUHIIUIIOB
paccyXaeHHsI Ha OCHOBE HaOJIIOMaeMBIX U N3MePSIEMbIX JaHHBIX 00 00BEKTe UCCIIeOBAHMSI.

YMmern: - HpOBO,Z[I/ITb aHaJIN3 U CUCTEMATU3ALNIO ITOJTYUYECHHBIX SKCIIEPUMEHTAJIBHBIX
JaHHBIX; - CormocTaBisTh TMOJY4YC€HHBIC PE3YJIbTAThbl UCCIICAOBAaHUS C PaAHEC N3BECTHBIMU
JAHHBIMU.

Buagerb NpakTH4YeCKUM ONBITOM (TPYAOBBIMH AelicTBUsIMH): - DopMynupoBaTh
00BEKTHUBHBIE BBIBOAIBI, aJICKBATHBIE MOTyYEHHBIM 3KCIIEPUMEHTATbHBIM JaHHBIM.

TIK-7 Cnoco0eH peiaTh HCC1e10BaTeILCKUE 321241 B PAMKAX pPeaIn3allid HAy4HOr0 NPOEKTa KaK CaMOCTOATEIbHO, TAK U
NoJ PYKOBOJACTBOM 0o0Jiee KBAIHM(GHIMPOHHOr0 Pa0OTHHKA

[K-7.1/1 Cobupaer u
o0OpabaTeIBaeT HAYYHYIO M HAyIHO-
TEXHHUYECKYI0 HHPOpPMALHUIO B
paMKax peai3alii HayqHOTO
IPOEKTa MOJ PYKOBOJACTBOM 0OoJiee
KBaTH(HIPOBAHHOTO PabOTHHKA.

3HaThb: - OCHOBHBIC (PyHAMEHTAJIbHBIE U YaCTHBIE 3aKOHOMEPHOCTH MEIHNKO-
OHOIOTHUECKOTO IPOQUIIS, METOBI INTAHUPOBAHHMS, (POPMYITHPOBAHHS U PEIICHUS
HayYHOMCCIIEJOBATENILCKHX 3a/1ad B 00J1aCTH OMOJIOTHH M MEAUIIMHBI

YMeTb: YMeTh: - AKTHBHO IPUMEHSTH OCHOBHBIE (h)yHIaMEHTaIbHbIC U YaCTHEIE
3aKOHOMEPHOCTH MEJUKO-ONOIOTHYeCKOro Mpoduiist uist GopMyTHPOBaHUS, ITTAHUPOBAHUS
U pEIICHHs HCCIIEe0BAaTeIbCKUX HAYyIHBIX 3a/1a9l B 001aCTH OHOJIOTUY ¥ MEUIIHEI

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




Koa 1 HaMMeHOBaHHe KOMIIETEHINMH

Koa u HanMeHOBaHUe HHAUKATOpPA
JIOCTHIKEHUSI KOMIIEeTeHIIHHT

I[Lrannpyemsle pe3y1bTaThl 0CBOCHHS AHCIUNINHBI

TIK-7.1/12 TIpoBoauT rcciaenoBaHus,
HaOJIIOAEHMS, SKCTICPIMEHTHI B
paMKax B paMKax peau3aliu
HAyYHOTO IPOEKTa IO
PYKOBOJCTBOM Oouiee
KBaJH(UIIPOBAHHOTO PAaOOTHHKA

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

Ymern: - KBanuduuupoBaHHO OCYIIECTBIATh NPAKTHYECKYIO SKCIIEPHUMEHTAIbHY IO
JIeSITENBHOCTh

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

[IK-7.1/13 ®opmynupyeT BEIBOABL IO
HUTOraM MCCIIE0BaHUN, HAOIIOAeHUI
U 3KCIIEPUMEHTOB.

3HaTh: - MeTo/bl aHaIM3a Pe3yJIbTaTOB HAyYHOUCCIIEJOBATEIECKOH paboThI

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




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

®opmbl padoThl 00yuaromuxcs / Blfll];l y4eOHBIX 3aHATHIi / PopMbI Bcero Pacnpenenenune yacos 1o
NMPOMEKYTOUYHOMH aTTecTalUN 4acoB ceMecTpam
4 | 5
YueOHble 3aHATHS
KonrakTHas pa6ora o0y4yaromuxcs ¢ npenoaasarejem B cemecrpe (KPO), B T.4.: 152 72 80
Cemunapckoe 3anstue (C3) 60 24 36
Jlekrmonnoe 3ausrtue (JI13) 34 18 16
JlaGoparopHo-nipakTuyeckoe 3ausatue (JII13) 37 21 16
Kosmoksuym (K) 21 9 12
CamocTrosiTesbHasi padoTa o0y4yaromuxcs B cemectpe (CPO), 100 36 64
B T.4.:
IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 100 36 64
IIpoMexyTOUHAsI aTTECTANMA:
KonrakTHas pa6ora o0yuyarommxcs B Xxoe npome:kyTouHoii arrecrauuu (KPITA), B 9 0 9
T.4.:
Ok3ameH (D)** 9 0 9
CamocTrosiTesibHasi padoTa 00y4aromuxcsl NPU NOATO0TOBKe K MPOMeKYTOYHOMH 27 0 27
arrectannu (CPIIA)**
O6umas TpysoesKocTs s (OTI) B uacax: OT/I = KPO+CPO+KPITA+CPIIA 288 108 180
B 3aueTHbIX equnnmax: OT/I (B gacax): 36 8.00 3.00 5.00

ok HpOMe)KYTOLIHaSI aTTecTaluua 06yqa101unxc;1 IO JUCLMIIIIMHC B (I)opMe OK3aMCHa OPraHU3ycCTCs B
paMKax 9K3aMEHAIlMOHHOM CECCHHM COIJIaCHO pacliMCaHUuI0 35K3aMCHOB. BperI Ha TIOATOTOBKY K
OK3aMCHY U €T0 MMPOXOKACHUC YCTAHABIINBACTCS yLIe6HBIM IIJIaHOM O6pa3OBaTeJII:HOI>'I nporpaMMmal.



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
/m KOMIIETeH NN JUCHUILIHHBI
Pasznen 1. CTpyKTYpHasi OMOXMMHS ¥ OHOJIOrHYECKHI KaTaJaIn3

1 |[OIIK-1.1A1, IIK- |Tema 1. AMHUHOKHCIOTHI H O€JIKH Benku. Poxnp GenkoB B oprannzmMe. AMHHOKUCTIOTEL. CTpoeHHe.
3111, ITK-3. Krnaccupukanus. XuMuueckue U QU3NKO-XUMHIECKHE CBOWCTBA
naz, 1iK-3.113, aMHUHOKHCIOT u 6enkoB. Onpenenenue pK u pl, kpussblie
IK-7.1 12, TIK-7. TUTPOBAHMSI AaMUHOKHCIIOT. YPOBHHU OpraHU3aUU CTPYKTYPbI
nas, nK-7.111, 6enka. [lepBudnast cTpykTypa 6enka. XapakTepHCTHKA ITEITHIHOH
OIIK-1.1M 3, cBs3u. Kaptel Pamaganapana. Merons! onpenenenus N- u C-
OIIK-1.1/13 , KOHIEBBIX aMUHOKHUCIIOT. OnpeieieHrie aMUHOKHUCIOTHOTO
OIIK-1.1/14 cocraBa 0enkoB. DepMEHTATHBHOE U XUMHYECKOE PaCILeIICHHE

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.

2 |OIIK-1.1/3, Tema 2. ®epMeHTBI @epmenTrsl. O0mas XapakTepUCTHKa, KIIacCH(DUKAIUs 1
OIIK-1.1U13, HOMEHKaTypa ¢pepMeHToB. M3opepments. CpaBHEHHE
OIIK-1.11]14, (epMEeHTAaTHBHOTO C APYTUMH BHIAAMH KaTanu3a. Oomme
OIIK-1.1 A1, IIK- MPEICTABICHHUS O CTPOCHHH aKTUBHOTO IIeHTpa. PaKkTopsl,
3.1, IIK-3. BIMSIIOIIHE HAa CKOPOCTH (pepMEHTATHBHON PEaKIUH -
naz2, 1K-3.1/3, KOHIeHTpauuu (pepmeHTa u cyocrpara, pH, cocra
TIK-7.1]12, TIK-7. HMHKYOAIIMOHHOM Cpe/ibl, HATNYNe aKTHBAaTOPOB U HHTUONTOPOB.
nAa3, 1K-7.141 Envanuet aktuBHOCTH pepmeHTa. KoHCTaHTa CKOpOCTH peakuuii.

Iopsnox peakmuii. CTarpioHapHast KHHETHKa (hepMEHTaTHBHBIX
peaxuuii. YpaBHeHue Muxasnuca-MenteH. CriocoOsl
JMHeapu3aluy ypaBHeHNs MuxasmucaMenten. I'paduaeckue
CIOCOOBI ONIPEAENeHNsI MAKCUMATbHON CKOPOCTH U KOHCTAHTEI
Muxasnmca. TepmoanHamMuka pepMEeHTaTHBHOTO KaTajn3a.
[NonsiTHe 0 MEepexoJHOM COCTOSTHUU. MeXaHu3M (hepMEHTaTHBHOTO
katanmza. [lonsTre o MexaHn3Me OMCyOCTpPaTHBIX PeaKIUi.
Crioco0sl perynsnuu pepMEeHTaTUBHON aKTUBHOCTH.
Amnocrepudeckye GepMeHTH 1 HX 0COOCHHOCTH.
DyHKIHOHANIBHOE 3HAYEHHE PETYIATOPHBIX (PEPMEHTOB.
WurunbupoBanue GepMEHTOB: TUIIbI, KHHETHKA, MEXaHU3MBI.
I'paduueckue criocoOb! onpeaeaeHus TUIIa U KOHCTAHT
HHrHONpoBaHust. IHTHOUTOPHI B ()apMaKOIOTHH U TepaIHu.
IIpumenenne hbepMEHTOB B OMOTEXHOIOTHH.

3 |OIIK-1.1A3, Tema 3. ButamMuHBI 1 KOEPMEHTHI Buramunsl. KopepmenTtsl. CTpoeHre BUTAMHHOB, UX
OIIK-1.1/13 , Ouonornyeckas akTHBHOCTh. Kitaccudukaiisi BUTAMUHOB.
OIIK-1.1 /14, XapakTepUCTHKA CTPYKTYPHI U (PYHKIIMH BOZOPACTBOPUMBIX
OIIK-1.MA1, ITK- BHUTaMHHOB B KOHTEKCTE MX KOQEPMEHTHBIX (QYHKIIHIA.

3.1, IIK-3. XapakTepUCTHKA CTPYKTYPBI U (PYHKIIHU KUPOPACTBOPHMBIX
12, TIK-3.1/13, BUTaMHHOB. BUTaMHUHOIIOIOOHBIE BElleCTBA. YYacTHE
[K-7.1/12, ITK-7. KO(EpMEHTOB B KOHKPETHBIX OMOXMMUYECKUX PEaKIHiX,
M]3, TIK-7.1/11 MEXaHHU3MBbI MX (YHKIIMOHHPOBAHHMSI.
5 cemecTp
Ne HIugp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3ieia i TeMbl B THAAKTHYECKHX eTUHULIAX
/m KOMIIETeH NN JUCHUILINHBI

Pa3nen 1. Buosneprernka u MeTadoIu3mM




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,
OIIK-1.1]13,
OIIK-1.1]13
OIIK-1.M]14

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.

OIK-1.11]13,
OIIK-1.1]13
OIIK-1.11]14,
OIIK-1.M11, TIK-
3111, TIK-3.
WJ12, TIK-3.1/13,
TK-7.1]12, IK-7.
WJ13, TIK-7.M/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,
OIIK-1.1J13,
OIK-1.1]13
OIIK-1.1/14

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

Tema 1. AMMHOKHMCIIOTEI U OEJIKH

Knaccn(i)m(aum; aMHUHOKHCIIOT. DU3MKOXMMHUECKHE CBOMCTBA
AMHHOKHCIIOT. DU3HUKO-XUMHUIECKHAE METOIBI pa3aeiceHusa u

3.MA1, IK-3. 112

, IK-3.1/13 , TIK- ¢yskuun. IloaroToBKa CBOAHON TaOIHUIIBI IO BUTAMUHAM,
7102, IIK-7.1]13 KodepMeHTaM U IpuMepaM OMOXUMHUUECKHAX PEaKIUi ¢ UX
, IK-7.111 , y4acTHeM.

OIIK-1.113,

OIIK-1.113 ,

OIIK-1.1/14

, [IK-3.1/13 , I1K- aHanm3a aMUHOKHCIOT. CTPYKTypa IEeNTUI0B 1 OenKoB. MeTo b

7102 , TIK-7.1113 aHaJM3a NePBUYHON CTPYKTYpHI 0eTKoB. [IpocThie U clI0KHBIC

, [IK-7.1/01 , 6enku. OU3NKOXUMHUICCKHAE METOBI Pa3IC/ICHHS U aHATTH3a

OIIK-1.143, OenxoB. MeTonb! BeIeneHus 6enKkoB. [IpHHIMITEI METOIOB

OIIK-1.113, H3y4eHHs OelIKOB: KpyroBoil quxpousm, SIMP,

OIIK-1.1/14 PEHTIeHOCTPYKTYPHBIN aHAIIN3, MaCCCIIEKTPOMETPHUSL.
Diekrpodopes 0enkoB. Xpomarorpadus 6enkos. Perenne 3amay.

2 |OIK-1.113, Tema 2. depMeHTH Homenknatypa u knaccuduxanus GepMeHTOB. 3aBUCUMOCTh

OIIK-1.113, CKOpOCTH ()epMEHTATHBHOM PEaKIUH OT BIMSHUS Pa3IHIHBIX

OIIK-1.1U[14, (axtopoB: Temneparypsl, pH cpepl, KOHIIEHTpau GepMeHTa 1

OIIK-1.MA1 , TIK- cybcTpara. MexaHn3Mbl (pepMEHTaTHBHBIX PEaKIHii HA TpuMepe

3.UA1, IIK-3.1 /12 KOHKPETHBIX (hepMeHTOB. CriocoObI ONpeeeHNs] KOHCTaHT

, IK-3.1/13 , I1K- CKOpOCTeH (hepMEeHTaTUBHEIX IporeccoB. OnperneneHne

7102 , IIK-7.113 HayaJIbHOU CKOPOCTH (hepMEHTATHBHBIX peakiuii. CrocoOs!

, IK-7.1/11 JMHeapH3alyy ypaBHeHNs MuxasmucaMeHTeH H uxX rpadudaeckoe
npesicTaBleHue. PeleHne 3a1a4 1o onpeaeneHuio KHHETHUECKIX
rapaMeTpoB (hepMEeHTAaTHBHBIX peakiui. ['padiaeckoe
IpEeJCTAaBICHUE PE3yIbTATOB HHITMOUTOPHOTO aHAJIN3a,
OIIpe/ieNIeHNe THIIAa U KOHCTaHT MHIHONpoBaHus. Pemenue 3amaq
II0 OIpeIeTICHHIO THIIA MHTHOMPOBAHUS U KOHCTAHTBI
HHrHONpOBaHusL. IHTHOUTOPEI B (h)apMaKOIOTHH U TePaIHN.
[TpumeHeHne GepMEHTOB B OMOTEXHOJIOTHH.

3 |OIIK-1.MA1 , IIK- |Tema 3. ButaMuHBI 1 KOEPMEHTHI BopopacTBopuMble BUTAMUHBI B KOHTEKCTE UX KO)EPMEHTHBIX

¢ynkuuit. JKupopacTBopuMble BATAMHUHBI U HX OHOXHMHYECKHE

Pazgen 2. buosnepreruka u Merad0Jamu3mM

OITK-1.M/11 , TIK-
301, IK-3.112
, TIK-3.11]13 , TIK-
7012 , K-7.1]13
,TIK-7.1]11 ,
OIK-1.1]13 ,
OIIK-1.1]13,
OIIK-1.M/14

Tema 1. buosnepreruka. YriieBoabl u
UX MeTaboIu3M

Perymsinust Mmerabonnueckux myteit. Teopust KOHTpoIIS
Metabonmu3Ma. Penrenne pacu€THBIX 3a/1a4 110 TEPMOJUHAMUKE
Oonoxumudeckux peakiuil. Kiaccudukanus, pusnko-xuMuaeckue
1 XHMHYECKHe CBOIcTBa yriueBooB. OyHKIMOHANEHAS POTb U
0CcOOCHHOCTH MeTab0IM3Ma TeTepoIoarcaxapuioB. AHA3POOHBIH
TIIUKONIN3. MeXaHN3MBbI peakIyil IITHKOIN3a. Y HU(UKAIHS
MoOHOcaxapuaoB. ['anakrozemun. MonekysipHbIe MeXaHU3MBbI
a¢dexra BapOypra. UHIyIMpyemblil rumokcueit
TpaHckpunuuoHHbIH dakTtop-1 (HIF-1). [mokoneorenes. Cunres
TIIFOKO3BI M3 PA3INYHBIX METa0OIHTOB KIIeTKH. CBA3b INIOK030-1,6-
ouchocharasbl ¢ ypoBHEM JIaKTaTa KPOBU. [ THKOTCHE3 U
TIIIKOTeHONH3. Perymsnus nmponeccoB. OTIHIHTEIbHBIE
0COOCHHOCTH peryJisiiuy (epMEeHTOB MeTaboIN3Ma IIIMKOreHa B
MeYeH: U MbImIax. I mkorenosst. [lenTo3ohocdarasiii myTsh
MIPeBpaLCHUs TII0KO3bI. Jle(HIHT IIIoK030-6-
¢docharnerunporenassl. Cuanpom Bepanke-Kopcakosa.
AbdpOOHBIT yTh NPEBpaIeHNs MTIIOK03bl. OKUCIUTEIBHOES
nexapookcunupoBanue [IBK. Luxir TpukapOOHOBBIX KUCIIOT U €T
perymsinusi. Poib akoHHTAa3bI B OIep)KaHUU TOMEOCTa3a yxKejesa
KIIETKH. POJIb HEKOTOPBIX MyTaIuii TeHOB ()EPMEHTOB IUKJIA
TpUKapOOHOBBIX KHCJIOT B KaHIIeporeHese. JlpIxaTenpHas Lenb
MUTOXOHApHH. CTpOeHHE JBXAaTENIFHBIX KOMIUICKCOB
MuTOXOoHpuil. Peciupacomsl. OxkucnurenbHoe
¢dochopmmuposanue. ATD-cuHTa3a, CTPOCHUE M MEXAHU3M
KaTaIMTHYECKOTO ACUCTBHSA. Perienue 3a1a4 mo Metabon3my
YTIICBOMIOB.




Ne Mudp HaumeHoBaHHe TeMbl Copep:xanue TeMbl
/n KOMIIeTeHIHH
2 |OIK-1.113, Tema 2. JIumuapl ¥ ©X METaOOIH3M Knaccudukanus u HomeHkIatypa TunuaoB. [IpocTpancTBeHHAs
OIIK-1.1A3, opraHu3aiys OHoJOruIeckux MeMopaHn. CTpyKTypa MHUIIEILT,
OIIK-1.114 , JIUIOCOM, OHCIIoeB, poTeonunocoM. Crienudurka metadbommnma
OIIK-1.1UA1 , TIK- munua0B. Pochoaumuabl Kak 0OCHOBA OHOOTHYESCKUX MEMOpaH.
3.UA1, IIK-3.1 12 Xapaxkrepuctuka aMmpudmipHOCcTH pochomunuaos. Karadbommzm
, IK-3.1/13 , TIK- nunuaoB. Jlunaszel XKXKT. Jlunonporeunst kpoBu. CTpoeHue,
7102 , TIK-7.113 pasHooOpasue u QyHKIHH Onoaorndeckux MeMOpas. OKucIeHne
, IK-7.1 /11 JKUPHBIX KUCJIOT. DHEpreTHuecKkas IIeHHOCTh ATOT0 Ipoliecca.
Ponb simepHBIX penenTopoB, aKTHBHPOBAHHEIX MPOIH(EpaTOpaMu
MEPOKCHCOMBI B CHHTE3¢ ()epMEHTOB KaTabOIM3Ma JIUITHIOB.
I'enermueckue Hapymenus anui-KoA nerunporenas. Pors
MIEPOKCHCOM B OKHCIICHUH YKUPHBIX KHCIOT. CHHIPOM
HemeBerepa. bonesns Pedcyma. Ketonosrie Tena. Keroannmos
Ipu caxapHoM jauabere. brocnHTes )KUpHBIX KUCIOT (de novo,
MOIMGHKAINS) U TPHANMIITIAIEPHIOB. TpHAMITITHIIEPHHOBBII
nuKi. MeTtadosu3m 3iiko3aHOuA0B. LIMKIMYeCKui 1 THHERHBII
ITyTH MeTaboIn3Ma apaxuaoHOBOH KHUCIOTHL. MHrnbnpoBanue
LUKJIOOKCUTeHa3. MeTabosIu3M CIIOXKHBIX JIUNUI0B. Hapyrenus
MeTabonamu3Ma cUHTOIUIHA0B. bruocuHTe3 X0IecTepuHa.
buocunTes cTeponIHbIX TOPMOHOB. Pemenue 3agay no
METab0IM3MY JIUINIOB.
3 |OIIK-1.1A43, Tema 3. Meta6onn3M aMHHOKHUCIIOT, [epeBapuBanue OSIKOB B KETyIOYHOKHAIICYHOM TPAKTE.
OIIK-1.113, 0EJIKOB U HYKJICOTHIOB Ientuaasel: cienuduka ISHCTBUS U MEXaHU3M aKTHBALUH
OIIK-1.1114 , nentuaas. TpaHCIOPT aMUHOKUCIIOT Yepe3 IIa3MaTUIECKYI0

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

, TIK-3.1]13 , TIK-
7012 , IK-7.1]13
, TIK-7.1]11

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

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

1 C3 Bognoe 3ansarue. [Ipeamer 6noxumun. Th mo paborte B 3 a 1
OHMOXMMMUYECKOH 1a00paTOPHH.

2 JI3 IlepBruHas CTpyKTypa OEIKOB M METOABI €€ YCTaHOBIEHHUSL. 2 pil| 1
XapakTepucTrkKa BTOPUYHON, TPETUYHON U YETBEPTUUHON
CTpYKTyp OenkoB. CynepBTOpHYHAas CTPYKTypa U IOMEHHas
OpraHu3anust OENKOB.

3 C3 Kiraccndukarms aMHHOKHCIOT. DU3NKO-XMMHYECKIe CBOHCTBA 3 b 1
AMUHOKHCJIOT.
4 JIII3 | Xpomartorpaduieckue METOABI Pa3IeNieHHs aMUHOKHCIIOT: 3 T 1 1
Paznenenue aMUHOKUCIIOT METOJJOM TOHKOCIOMHOM
Xpomarorpaduu
5 J3 Knaccuduxanus, GyHKIUH U CTPOCHUE MTPOCTHIX U CIIOKHBIX 2 a 1 1
OEJIKOB.
C3 MeTo bl aHAIM3a IEPBUYHON CTPYKTYPHI Oenika. Pernenne 3a1ay. 3 J1 1 1
C3 CoBpeMeHHBIE METObI HCCIIEIOBAHUS OEITKOB U IPYyTUX 3 b 1 1

MaKpOMOJIEKYJI: BBICAIHBAHUE, YIBTPALCHTPUPYTHPOBAHHUE,
anektpodopes, xpomaTorpadus, MaCCCIEKTPOMETPHS,
CIICKTPAIIbHBIC METO/IBL.

8 JITI3 Pasnenenrie OEIKOB METOIOM Telb-(DUILTPALIMH. 3 T 1 1

9 JIT3  |CrnektpohoTOMETpHUESCKHI METO] OTIpeIesicHHs OeKa Mo 3 T 1 1
Merony bpaadopaa.

10 JITI3 DnekTpodope3 OeIKOB. 3 T 1 1

Tema 2. DepMeHTHI

11 J3 Howmenxkmarypa u knaccudukanus GpepmeHToB. EnnHUIED 2 a 1 1
(hepMeHTaTHBHOI aKTHBHOCTH. 3aBUCHMOCTb CKOPOCTH
(hepMEHTATHBHON pPeaKiy OT BIUSIHUS Pa3IMYHbIX (HaKTOPOB:
Temiepatypbl, pH cpensl, KOHIIGHTpaLuK GpepMeHTa U
cybcrpara. MexaHu3Mbl ()epMEHTaTHBHbBIX PEaKIHi

12 JITI3 OmnpenelleHNe aKTHBHOCTH KaTajaasbl. 3 T 1 1

13 I3 OCHOBBI CTAllUOHAPHOM KUHETUKU. BbIBOA ypaBHEHUs 2 pil| 1 1
Muxasmuca-Mentes. [lonstus u ¢puzndeckuit cmpica KM,
Vmax. CriocoOslI JIMHeapH3aIiy ypaBHeHsT Muxasiica-
MenTeH 1 ux rpaduyueckoe npezacrapieHue. TepMoauHaMUuKa U
MEXaHU3MBI ()ePMEHTAaTUBHBIX PEaKIHUiL.

14 C3 OCHOBBI CTallMOHAPHON KUHETUKH. Perienue 3a1ay Ha 3 bl 1 1
ompeaeNeHre KHHETHYECKHX MapaMeTpoB (pepMEHTaTUBHBIX
PEaKIIHIA.

15 JI3 Wurubuposanue GpepMeHTaTHBHON aKTUBHOCTU. Buibl 2 b 1 1

uHrHONpoBanu. [ paduaeckoe npeacrapieHne pe3ynbTaToB
uHrubupoBanus. bucydcrparHbie peakiyy. Perymsus
(hepMEeHTAaTHBHOM aKTUBHOCTH. AJIIOCTepHIeCcKUE (hepMEHTHI.

16 JITI3 M3yyeHre HHrHOMPOBaHKS AKTHBHOCTH KaTaJla3bl. 3 T 1 1

17 C3 Murnbuposanue GpepMeHTaTHBHON akTUBHOCTH. Pemmenue 3amaq 3 b 1 1
Ha OIpeJie/IeHUe THIa U KOHCTAHT MHTHOUPOBaHUSI.

Tema 3. Buramunsl 1 KOhepMEHTHI




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsiikoBbie HOMEpa U KonuuyectBo | Buabl Tekyuero DopMbI

N | y4eOHBIX | HAMMeHOBaHMS Pa3nesioB (MPH HATUYHH), TEM, YIeOHBIX 4acoB KOHTPOJISA TPOBeIeHNUs
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycmeBaeMoCTH ™ * TeKyLIero
padoTsl KOHTPOJIA
yCIeBaeMoCTH ™ **
KIl | OK | JIP
2 3 4 5 6 7 8
18 JI3 ButamuHsl, ux knaccudukanus 1 6HOMeNINHCKOE 3HAUCHHE. 2 b 1 1
IlonsTHE 0 KOPEpPMEHTAX U MX POJH B (PePMECHTATUBHBIX
peakuusax. Kinaccugpukanus kohepMeHTOB Ha OCHOBE UX
y4acThs B (PepMEHTATHBHBIX PEAKIIHAX.
19 C3 KodepmeHTHBIE HYHKIMN BUTAMHHOB M HX POJIb B 3 b 1 1
(hepMEHTATHBHBIX PEAKLIHUSIX.
20 JI3 BogopacTBopuMbIe BATAMUHBI K HX KODEPMEHTHBIE ()YHKIIHH. 2 I 1 1
21 I3 CrpykTypa 1 Onoxumudeckue QyHKIIHN KHPOPACTBOPUMBIX 2 b 1 1
BUTAMUHOB ¥ BUTAMUHONOJZOOHBIX BEIIECTB.
22 C3 Buoxummyeckue GpyHKINN )KUPOPACTBOPHUMBIX BUTAMUHOB U 3 b 1 1
BUTAMHUHONIOJIO0OHBIX BEIIECTB.
23 JII3  |Ompenenenne aktuBHocTd HAJI(H)-3aBucHMBIX epmMeHTOB 3 T 1 1
ONTHYECKUM TecToM BapOypra.
24 K Texyumii pyOeKHbIH (MOIYIBHBIN) KOHTPOJIb 110 TeMe 1 P 1 1 1
25 K Tekymuii pyOexxHbIi (MOIYJIBbHBIN) KOHTPOJIb IO TeMe 2 P 1 1 1
26 K Tekymuii pyOexxHbIH (MOIYJIBHBIN) KOHTPOJIb 0 TeME 3 3 P 1 1 1
Bcero B cemecTpe 72 27 3 23
5 cemecTp
Pasznen 1. buosHeprerrnka 1 MeTaboImM3M
Tema 1. buosHepreruka. YIieBoabl M HX META00IH3M
28 I3 Ionstus merabonm3ma u 6nosaepreTukn. OCHOBHBIE Ty TH 2 b 1 1 1
metabonu3ma. ConpsikeHre MEeTaboIHYSCKUX PeakIii ¢
OMOdHEPTETUKON KIIETKH. AJICHIIIOBAs CHCTEMA KIICTKH.
Makposprudeckue cyocTparhbl KICTKH.
29 C3 CrpykTypa, Ki1accupuKarys, XUMHISCKHE 1 HH3UKO- 4 b 1 1 1
XHUMHUYECKUE CBOWCTBA YIIICBOJIOB.
30 JI3 Creruduka Metabor3Ma yrieBoJ0B. AHaAIPOOHBIN pacma. 2 pil| 1 1 1
I'muxonuz. Mexanusm cyoctparHoro gocdopunmupoBanus.
I'mroxoHeoreHe3. B3auMHast peryisius TIHKOIn3a U
TIIIOKOHEOTeHe3a.
31 JITI3 Onpejennenne IFOK036I TII0K0300KCHIa3HBIM METOIOM. 4 T 1 1 1
32 I3 An>poOHBI MyTh IPEBPAIIEHHS TITIOKO3EL. YeTHOIHbIE 2 pil| 1 1 1
MEXaHU3MbI IEPEHOCA BOCCTAHABIMBAIOIIUX SKBUBAJICHTOB OT
murorazmaruaecknx HAJITH B mutoxonmpuu. OKUCITUTENEHOE
nekapookcuupoBanue [IBK. I{uki TpukapOOHOBBIX KHCIIOT.
Ero 3HaueHne B MeTabonm3Me KIeTKH. JpIxaTenbHas [elb.
33 C3 AmHaspoOHEIN paciaji yriIeBoI0B 4 J1 1 1 1
34 C3 AspoOHEBII paciaji yIriaeBoI0B. 4 J1 1 1 1
35 C3 JlpixaTenpbHas 11erb. OKUCIUTENbHOE (HoChHOpUIPOBaHHE. 4 pi| 1 1 1
ComnpsikeHHe 1 pa300IICHUE IbIXaTeIbHOM IETIH.
Tema 2. JIMOUIBI M UX META00OIU3M
36 J3 Crieru¢uka metabonm3ma unuaoB. Karabommsm Tumuaos. 2 I 1 1 1
JIunazel XKKT. Jlunonporennsl kpoBu. OKUCICHUE JKUPHBIX
KHCJIOT. DHEepreTu4eckasi IEeHHOCTh 3TOTr0 Tpolecca.
MeTabon3M KETOHOBBIX Tell.
37 C3 CTpykTypa, KiaccubHKanusi, XUMHICCKHE U (PU3HUKO- 4 pi| 1 1 1
XIUMHAYECKHE CBOWCTBA JIMITHJIOB.
38 I3 BrocunTes xupHbIX kucnot (de novo, Moxudukanus) u 2 b 1 1 1
TPUALITIULEPUIOB
39 C3 KaTtabonu3M JUIHI0B. 4 J1 1 1 1
40 J3 MeTtabomu3M CIOXHBIX TUIHA0B. bruocuHTes hochonumumos. 2 I 1 1 1
Merabosm3M xojiecTeprHa. BHOCHHTE3 CTEPOUIHBIX TOPMOHOB.
41 C3 BuocuHTe3 JTUINIOB. 4 J1 1 1 1
42 JITI3 3auaTHe OnpeaeneHne X0JIeCcTEPHHA B CBIBOPOTKE KPOBH. 4 T 1 1 1
Tema 3. MeTabou3M aMHMHOKHUCIIOT, OEJIKOB U HYKJIEOTUI0B
43 JI3 OcCHOBHBIE ITyTH KaTabonu3Ma OeJIKOB U aMUHOKHUCIIOT. 2 pi| 1 1 1
YTunu3anus aMMiaka. BHOCHHTE3 MOYEBHHBL.
44 JITI3 OrnpesienieHne aKTHBHOCTH TPaHCAMHHA3 B CHIBOPOTKE KPOBH. 4 T 1 1 1




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
45 JI3 buocuHTE3 U pacmag HyKJI€OTHI0B. Perysius mpoieccos. 2 J1 1 1 1
46 JITI3 OrnpejeneHre MOYEBUHBI YPEa3HbIM METOIOM. 4 T 1 1 1
47 C3 OOMeH HHIMBUAYAIbHBIX AMUHOKHCIIOT. 4 I 1 1 1
48 C3 XUMHS HYKJICHHOBBIX KUCJIOT. OOMEH HYKJICOTH/IOB. 4 Pl 1 1 1
49 K Texymuii pyOexxHbIi (MOIYJIbHBIN) KOHTPOJIb IO TeMe 4 4 P 1 1 1
50 K Texymuii pyOexxHbIH (MOIYJIbHBIN) KOHTPOJIb 10 TeME 5 4 P 1 1 1
51 K Texkymuii pyOexxHbIi (MOIYJIbHBIN) KOHTPOJIb 10 TeME 6 4 P 1 1 1
52 C) DK3aMeH 9 I1A 1 1 1
Bcero B cemectpe 89 24 24 24
Bcero nmo xucummjinie 161 51 27 47

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

YcioBHBIE 0003HAYECHUSA

Bunb! yueOHbIX 3aHATHN ™

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

Bunst Texymiero konTpods yeneBaemoctu (BTK)**

Buabl Tekymero KOHTpoJIs Coxpaménnoe Conepixanne
yenesaemoctu (BTK) HAHUMEHOBaHHeE

Texymuit Juctumnuaupyromuii | [ | KoHTpons nocemaeMocT 3aHATHIA 00y9aromuMcst
JUCHUILTMHUPYOIIUH

KOHTpOJb
Texymuii TeMaTu4ecKui Temarnueckuit T | Onenka ycBoeHust 00y4aronmMes 3HaHUH, YMEHHUH U OIIbITa
KOHTPOJIb MPAaKTUYECKOH JIESATENBHOCTH IO TEME 3aHATHS
Texymmit pyOexHBIH PyGexusrit P | Onenxa ycBoeHust 00yJaromiMcst 3HaHUH, YMEHHH 1 OTbITa
KOHTpOJIb MPaKTUYECKOH AesTeNbHOCTH MO TeMe (pa3aeny, MOLY0) JUCIUILTHHBI

@DopMBbI IPOBEJCHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH O0yJaromuxces ***

Ne ®DopMbI POBeIeHHU TeKYylIero KOHTPOJIs TexHuueckoe u Bo3Mo:kHOCTB NPOBeIeHUs TeKYyLIero
ycneBaemoctu odoyuyaomuxcs (PIITKY) COKpaméHHoe KOHTPOJISI yCIIeBA€MOCTH 10 BHIaM
HaHMeHOBaHHe KOHTPOJIS
bl | T P
1 | KorTpons npucyrcrus IIpucyrcrBue KII | +
2 | Ompoc KOMOMHUPOBAHHBII Omnpoc OK +
KOMOVHHPOBaHHBIH
3 | IIpoBepka 1abopaTopHOii pabOTHI JlaGoparopHast JIP +
pabora




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

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

Cemectp DopmMa NPOMeKYTOUHOM ®opma npoBeicHUs IPOMEKYTOUHON aTTecTAUU
aTTecTanuu****
1 2 3
4 —
ceMecTp
5 DK3aMeH KonTpons npucyrcrus, Onpoc komOuHIpoBaHHbIH, [IpoBepka abopaTopHoii
ceMecTp paboThI

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOM aTTeCTAIIMH CokpanéHHnoe HaHMeHOBaHMe

DK3aMeH DK3aMeH €]




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 7 196 B T 28 19 10
MPAKTHYECKOE 3aHITHE
KonokBuym K Ornpoc KOMOMHUPOBAHHBII OK 3 351 B P 117 ] 78 39
CymMa 6ajjIoB 0 JMCIHUIIINHE 33 CEMECTP 547
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 4 112 B| T 28 | 19 10
MPAKTHYECKOEC 3aHSTHE
KomtokBuym K Onpoc KOMOMHUPOBAHHBIA OK 3 351 B P 117 | 78 39
CyMMa 6aJTOB 10 JUCIHUIUIMHE 33 CEMECTP 463

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 Oamt — He MeHee 60 % (He MeHee 324 OanoB)

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

«He 3a4TeHo» |PeiiTuHroBslit 6amn — menee 60 % (MeHee 324 6amioB)
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 CTpyKTypHasi OHOXUMUS U 1

BBICILIETO NpodeccnoHaabHoro oopaszoBanusi], Hembcon |Ononormyeckuii katanus
J1., Kokc M., 2024 - 2025 BuosnepreTrka U MeTabOIM3M

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 Kommerotep nepconanbheii , [Ipoexrop

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

MyJbTUMEIUIHBINA , DKpaH IJI IPOEKTOpa ,
JHocka menoBas , [locka mapkepnas , CToslI ,
Crynbs

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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