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Pabouas mporpamma quCHUIUIUHEI Buoxumusa (buonozuueckue Hayku) cOCTaBIICHA B
COOTBETCTBUM C (elepalbHBIMU TOCYIAapPCTBEHHBIMU TPEOOBaHUAMU K CTPYKType Mporpamm
NOJArOTOBKM HAyYHbIX M Hay4HO-NEJAarorMuyeckux KaJpoB B acHHUpaHType (aIbIOHKTYpE),
YCIOBUSMHU MX peau3aliM, CpOKaM OCBOCHMS 3THUX IPOTpaMM C Y4YETOM pasIn4YHbIX (OpM
o0yuyeHust, 00pa30BaTEIbHBIX TEXHOJIOTUN M OCOOCHHOCTEH OTIENBHBIX KaTeropuii aclIMpPaHTOB
(aIbIOHKTOB), YTBEP)KICHHBIX HPHUKAa30M MMHUCTEPCTBA HAyKM U BBICHIErO0 OOpa30BaHUS
Poccuiickoit @enepanuu ot 20.10.2021 r. Ne 951.

Pa3paGorunku padoueii mnporpaMMbl JUCHMILIAHBI:

damuins, UM, OTYSCTBO

Crernenb, 3BaHUE, TOJKHOCTD,
MECTO paboThI

1 | KupumioBa Hanexna BacunseBHa

kadeappl OMOXUMUH

JIOKTOp MEAWIIMHCKUX HayK, mpodeccop, mpodeccop

PQCCMOTpeHI/Ie H CorjiaCOBaHHuE paﬁoqeﬁ nmporpaMmmbl ITUCHUIIJINHBI:

Ne | Tlompasnenenue win OTBETCTBEHHOE OUO Buza Ne
KOJUIETHAIIbHBIN OpraH JUIIO0 IPOTOKOJIA
nara
1 | Kadenpa 6moxumun 3aBenyromnuii OUIUIIoB Paccmotpeno | IIporokon
Kadeapon, Onyapn Ne 11 ot
PYKOBOJIUTEIH BacuibeBuu 08.06.202
oipa3eiieHus, 6
peanu3yronmin
OIl
2 | Kadenpa 6moxumun OrtBerctBeHHbIl | Kupuiiosa Cornacosano | I[Ipotoxon
3a nporpammy | Hapexna Ne 11 ot
aCIHUPAHTYPHI BacunseBna 08.06.202
6
YTBepaxneHue padboueil NporpaMMbl I CUMIIIMHBI:
Neo | Tloppa3znenenue unu OTBETCTBEHHOE 015(0) Buza No
KOJUIETUAJIbHBIN OpraH JIMLO MIPOTOKOJIA
naTa
1 | OkcneptHbiii Hayuno- | [Ipencenatens dnucrok Yr1Bepxkaeno | IIporoxon
TEXHUYECKUI COBET OHTC Enena Nel oT
BrnagumuposHa 16.06.2026




1. lleain 1 3272494 OCBOEHUS JUCHUTIIUHBI

ean (1es1M) OCBOCHUS JUCITUILINHBI:

dopmupoBaHuEe y OOYYAIOIIMXCS YIIIYOJICHHBIX 3HAHWA M TMPAKTUYCCKHX HABBIKOB,
HEOOXOMUMBIX  JIII  OCYIIECTBICHHS  BBICOKOKBATU(UIIMPOBAHHON  MPOQECCHOHATBHON
JESTEIIbHOCTH B O0JaCTH MEIUIIMHCKON OMOXMMHH, a TakKe pemeHus MpodeccHoHaTbHBIX
3a/1a4 B 00JIaCTH CaMOCTOSITEIbBHOW HayIHO-UCCIIEA0BATEIbCKOM IeATEILHOCTH.

3agaun:

- U3YYCHHUE CTPYKTYPBI, CBOMCTB U (hYHKIIMH OCHOBHBIX OMOMOJICKYT;

- U3y4YeHHUE MyTel MeTaboIr3Ma HYKJIIGMHOBBIX KHCIIOT, OCJIKOB, YIIEBOJAOB U JIUIUIOB U
HUX B3aHMOCBSI3EIL;

- pacCMOTpEHHE 3TAIMOB YHEPTETHUECKOTO OOMEHA, CIIOCOOO0B 3aracaHus U PacXxoI0BaHUS
MeTa00IUYECKOro TOIIMBA KIIETKAMHU;

- ¢opMupoBaHHE 3HaHWK OO0 OCHOBHBIX MPUHIUNAX M MEXaHU3Max pPEryJsuu
MEeTa0O0JIMYECKHUX MPOIIECCOB B OPTaHU3ME.

2. MecTo IUCUMILINHBI B CTPYKTYPe NPOrpaMMbl aCHHPAHTYPbI

Jucuumnnuna «buoxumus» peaansyercs BO BTOPOM CEMECTPE.

JucuunnuHa «buoxumusy» pa3BUBaeT 3HAHUSA, YMEHUS M HaBBIKU, cPOpMHUpPOBAHHBIC Y
00yJaOIIUXCS 110 Pe3yIbTaTaM U3YYCHHSI CICAYIONINX JUCIIHILTNH:

2.1.1 NHocTpaHHBIN SA3BIK

2.1.2 Ucropus u ¢punocopust HAyKu

2.1.7 AucuuniuHa no Beidopy ([AB.1)

2.1.7.1 OcHoOBBI yOIMKAIMOHHON aKTUBHOCTH U TIOUCKA Hay4YHOUI HHPOpMAIIHH

2.1.7.2 OcHOBBI HAyYHO-HUCCIIEIOBATEIBCKON AESITENbHOCTH

Hucuunnuna «buoxumus» siBiasieTcst 0a3oBoil st ocBoenust moxyns 1.1 Hayuwbiii
KOMIIOHEHT.

3. TpeOoBaHuA K pe3yJIbTaTAM OCBOCHUS JUCHUIIMHBI

[Ipomecc wW3ydeHHWs] JAUCHUIUIMHBI HAMpaBJIeH HAa (QOPMHUPOBAHUE  CICTYIOIIUX
pe3yabTaTOB OOYUECHHS

Tabmuma 1.
@opMBI OpraHu3aluy 3aHATUN
[Tnanupyemsble pe3yabTaThl 00yUeHHs
IIpakTruec
10 JUCLUIUINHE, XapaKTepU3yroIue
> XAPARTEPIEYIO KHe JIaGoparop- |CamocTosTenh
3Tarlbl € OCBOCHUS (UMETh Jlexuuu
3aHATHUS / | Hble paboThl | Hasg pabora
npeJCTaBJICHNE, 3HaTh, YMETh, BIAJICTh)
CEeMHHAPHI
1. 3narp BakHelmMe PyHKINOHAIbHBIE
CBOWCTBA U OCHOBHBIE ITyTH MeTaboIM3Ma
0eIKoB, HYKJICMHOBBIX KUCIIOT, + +
YIJIEBOAOB, JIMIHJIOB; OHOJOTHYECKOE
3HaYeHHE BUTAMUHOB U TOPMOHOB;
2. 3HaTh MEXaHU3MBI
(bepMEeHTaTUBHOTO KaTaJln3a, N N
0COOEHHOCTH (EPMEHTATUBHOTO COCTaBa
OpraHoB;
3. 3HaTh OCHOBBI OHOPHEPIeTHKH, N N
MOJICKYJISIPHBIE MeXaHU3MbI




OMOJIOTHYECKOTO OKUCIICHUS

4. YMeTb OOBSACHATH MOJICKYJISIPHBIC
MEXaHU3Mbl HapylIIeHHH MeTabonmu3Ma,
BO3HUKAIOUIMX IIPH HACICICTBEHHBIX |

CIIPpaBOYHBIMU HOCO6I/I5{MI/I;

MpUOOPETEHHBIX 3a00JIeBaHUSAX, + +
MPUMEHSISI 3HAHUSL O MYTAX MPEBPALICHUS
0eNKOB, HyKJIEMHOBBIX KUCJIOT, YIJIEBOJOB
U JIMIIMJIOB B OPTaHU3ME YeJI0BEKa;

o. Bnaners HaBBbIKAMH
CaMOCTOSITEIIbHOM paboThI c N
OMOXUMHYECKON JIUTEPaTypOu,

4. CTpyKTYpa H coJepKaHue JUCUMUIIMHbI
4.1 CTpyKTYypa TUCHHUILIHHBI

OO6miast TPyIOEMKOCTh JUCHMIUIMHBI COCTaBisieT 3 3adeTHbIXx enuHunbl (108 axa.

4acoB).
JucuunnmHa uzydaercs Ha 1 Kypce Bo 2 cemecTpe.
Tabmuna 2.
TpyrnoeMKoCTb,
Ne Bun padorsl aKaJeMHUYECKHUX 4acoB
2 cemecTp
1 lexmun/u3 HUX B UHTEPAKTUBHOU opme 16
2 [[IpakTuyueckue 3aHITHs/U3 HUX B UHTEPAKTUBHOMN (opme -
3 |CemuHapckue 3aHATHUS/U3 HUX B UHTEPAKTUBHOM hopme -
4 |KoHcynpTanuu 2
5 |CamocTtosiTenbHas paboTa 86
6 |KoHcynpTaius nepes 9K3aMeHOM 2
dopma NpoMexyTOUHOU aTTecTaluu (IK3aMeH 3,2
7 |(xaHAMIATCKUN SK3aMEH), 3a4eT, AMPPepeHIPOBAHHBII
3a4eT)
8 [Bcero gacos 108
4.2. ConepxaHue TMCHMILINHBI
Tab6muna 3.

Haumenosanue
Ne | paszoena oucyunnumbi

AnnomuposanHnoe cooepacanue pazoena OUCYUNIUHBL

n/n (Ouoaxkmuueckoi
eouHuywl)
1 Crpykrypa u | Ilpeamer Ouosormyeckoil XumuM, €€ MeCTO B CHUCTEME
(U3MKO-XMMHUYECKHE | €CTECTBEHHBIX HayK. benku, kiaccupukanus, Ouoioruyeckas
CBOWCTBa O€nkoB W | ponb. JlBurarenbHble Oenkd. 3aliuTHBIE Ok, OenIKu

HYKJIICMHOBBIX KHCJIOT

KaK OCHOBa
KU3ZHEICSITSIIbHOCTH
opranusma

VMMYHHOM CHCTEMBI, AHTHUT€Hbl TKaHEBOM COBMECTHUMOCTH,
JTUM(GOKUHBI U LUTOKUHBL. YPOBHU CTPYKTYpHOM OpraHuzanuu
OeKOB M METOJbl UX HU3Y4YeHMs. buoxumuueckue MeTobl

BBIJICIICHUA W OYMCTKH 0OeJIKOB J0 TOMOI'€CHHOI'O COCTOSHUAI.




®epmeHThl. XUMHUYecKast MpUpoJa U OCOOCHHOCTH CTPOCHHUS U
knaccudukanus  epmentoB. MexaHuzM  (hepMEHTATHBHOTO
Karanusa. Ponb kohakTopoB B ()yHKIIMOHHMPOBAHUU (PEPMEHTOB.
OcHOBHBIE TPEICTABICHUSA O KHHETHKE (PepMEHTATHBHBIX
peakiuii. BiusHue pasziauuHbIX YCIOBUH Ha (epMEHTATHUBHbBIE
IIPOLIECCHI. WNHruburopsl. [TpuHLIMIIBI peryisnuu
(bepMeHTaTUBHBIX IIPOLIECCOB Ha TEeHETUYECKOM u
SIUT€HETUYECKOM YPOBHSIX. Metonel OINpeeIIeHUs
(bepMeHTaTUBHOM AKTUBHOCTH. OH3UMOIIaTOJIOT Ul
Hyxnennossie KHUCJIOTBL. Ocobennoctu CTPYKTYPHOU
OpraHu3alfM, JIOKAINW3AUSI B KJIETKe W OMOJOrMYecKas poJb.
Cunres u perukarus JHK. [punun

KOMIIJIEMEHTapHOCTU " ero Ouosiornyeckas pOJIb.
@yHKIMOHAIbHAS 3HAYMMOCTh OTHAENbHbIX yuacTkoB JIHK.
Xpomocombl. OO1iee NpeAcTaBICHUE O CTPYKTYpe XpOMaTHHA.
IIpouecc Tpanckpunuuu. IloCTTpaHCKPUIIIMOHHBIE ITPOLIECCHI.
Nudopmanmonnas PHK u renernyeckuii koa. Pubocombr n ux
cTpykTypa. buocunres ©Oenka. Ero ocHOBHblE ATambl.
AKTUBHpPOBAaHME AMMHOKHUCIOT, posb TpaHcnopTHeix PHK.
[TocTTpaHCIAMOHHBIE TPOLECCH (POPMHUPOBAHUS TPETUUHOM
CTPYKTYpbl ¥ (YHKIMOHAJIHHO-aKTHUBHBIX OEIKOB, cOOpKa
YEeTBEPTUYHOM CTPYKTYpPHI O€llKa U HaIMOJIEKYISPHBIX CTPYKTYP
KJIETKA. DHMOXMMHYECKHME METOIbl BBIACICHUS W DPa3[CIICHUs
HYKJICMHOBBIX KHUCJIOT. TeopeTnueckne OCHOBBI MOJIMMEPA3HON
tensoi peaxkiuu (ITLIP).

OOMeH BeIIecTB U

SHEPTUH B
CUCTEMAX,
B3aUMOCBS3b
peryasuus

KHUBBIX

Obmen mpocteix OenkoB. IlumeBas neHHocTh — Oelka,
NepeBapuBaHNe B PA3IMYHBIX OTHENAX MHUIIEBAPUTEIHLHOTO
TpakTa. IlyTH BHYTPHKJIETOYHOTO KaTabOIM3Ma aMHUHOKHCIIOT:
TpaHCaMMHHUPOBAHUE, Jie3aMMHHUPOBaHUE,
nexapOokcunupoBanue. OOMeH crnokHbIX 0enkoB. Kataboman3m u
aHa0oOJMM3M HYKJIECONPOTEHMHOB U TeMonporenHoB. OOMeH
yrieBosoB. KaTaGonu3M TIiOKO3bl B aHapOOHBIX M a’pOOHBIX
ycioBusax. Bsaummonpespaienue yrieBonoB. TpancdepasHble
peakuuu. ['nukoneorenes. OKuCIMTENbHBIE  MPEBpAIICHUS
TIII0K030-6-pocdara

(nenrozodocdartHblii MmyThb) W WX 3HadeHwe. [IpuHIUIBI
perynsiuu  ypoBHS TJIOKO3bI B KpOBH. PacmereHune u
BCACBhIBAaHUE JIMIHJIOB B XKETYJOYHO-KUIIEYHOM TPaKTe.
[Iporiecchl OKMCIIEHUS >KUPHBIX KHUCIOT. BHOCHHTE3 XKHPHBIX
KHUCJIOT, TPUTIHMLEpHI0oB H QochonununoB. bruosdpdexropHbie
JUMUIBL: OCHOBHBIE TMyTH HX o0Opa3oBaHUs U pacnaja,
MEXaHU3MBI JEUCTBHSA " Ouonoruyeckas byHKIHSA
(mpocTarigaHIUHBl, TPOMOOKCAHBI, JEWKOTPUEHBI, JIMITOKCHHEI,
SHJOKAHHAOUHOU/IBI).

buosnepreruka. O0pazoBanrie AT® u Ipyrux MakpOIpruueckux

5




COCIIMHEHUN B KIIETKaX. XapaKTEPUCTHKA PA3JIUYHBIX BHJIOB
dochopummpoBanus. OKHCTUTEIBHOE JeKapOOKCUIMPOBAHUE
MIAPOBUHOTPAHON KUCIIOTHI.

[MupyBataernaporeHa3sHbIi KOMILIEKC. DHEPreTuYecKuii ekt
LUKJIa TPUKAPOOHOBBIX KUCIIOT U TIIMKOJIM3A.

WnTerpanus obmena BeniecTB. OOLIMe MPUHLUIBI B3aUMOCBA3H
MeTabonuueckux Mmyred. PerynstopHas (yHKIUS TOpPMOHOB.
MexaHu3Mbl ~ JI€HCTBHS ~ TOPMOHOB  PA3JIMYHON  HPUPOIBI.
I'opmononogo6HOE JeicTBUE KUPOPACTBOPUMBIX BHUTAaMHHOB,
koepMeHTHast PYHKIIMS BOAOPACTBOPUMBIX BUTAMHHOB.

4.3. Copepxanue JMCUMIIMHBI IO BUJAM YUeOHbIX 3aHATHH

Tab6mnuna 4.

Temvbl nexyuti

Axmuenvie

dopmwi,
yac.

Yacwl

Ccoinku nHa
pesyrvmamol
0OyueHus

1. Ilpeamer u 3amaum Omonormueckoi xumuu. OOmme
TIPUHITUTIBI TEXHOJIOTHH OHMOXHMUYCCKHUX
ncciaenoBanuii. belkn kak BaKHEHUIIMKM KOMIIOHEHT
JKUBBIX OPraHU3MOB, HUX MOJIU(PYHKIUOHATHHOCTh B
KIeTkax u  TkaHsax. Kiaccudukamms — O€nmKoB.
CtpyktypHast opraHuzanus © (QU3HKO-XUMHUYECKHE
cBoiicTBa OenkoB. OCHOBHBIE METOIBI BBIACICHUS U
OYHCTKH OEJIKOB.

1,5

2. @epMeHTBl, UX CTPYKTYpPHO-(QYHKIMOHAIbHAS
opranuzanys. Mexanu3M (pepMEHTATHBHOTO KaTalln3a.
Kuneruka dpepmentatuBHbIX peakuuil. OCHOBHbIE MTyTH
peryisanun OuoKaTanm3a. Knaccudukanus U
HOMEHKJIaTypa (bepMeHTOB. Perynsanus
(epMEeHTaTUBHOW aKTUBHOCTH. DH3UMONATHU. MeTo bl
OLICHKHU (hepMeHTaTUBHOM AKTUBHOCTH B
OMOXMMHUYECKUX UCCIIEOBAHUSIX.

1,2,5

3. OcobeHHOCTH CTpoeHuss U Ouosoruyeckas poiib
HYKJICMHOBBIX KHCJIOT. MOJ'IeKy,HS[pHI)IG MEXaHU3MBbI
MATPUYHBIX  TPOILECCOB  MEpeHOca TI'eHETUYECKOH
uHpopmanuu. OOmas  XapakTepUCTHKAa  METO/0B
BBIJICJICHUS, pasneneHus u CEeKBEHHPOBAHUS
HYKJICMHOBBIX KUCIIOT.

1,5

4. OOmen OenkoB W  amuHOkHcioT. [lyTm
BHYTPHKIJIETOYHOTO KaTaboam3mMa AMHHOKHCIIOT:
JIe3aMHHHAPOBaHUE, TpaHCAMHHHPOBAHUE,
NeKapOOKCHIMPOBAaHUE  AMHUHOKHCIIOT. 3HaveHue
AMHHOKHUCIIOT B TpoIleccax HEUTpau3aluyd aMMHaKa B
opranuzMe. AHa0OJIM3M 3aMEHUMBIX aMHUHOKHCIIOT.
Pacnan u OwocunTe3 rema. Pacmanm u  cuHTe3
OYPUHOBBIX W TNHUPUMHUIMHOBBIX  HYKJIEOTHUOB.

1,45




Perymauus  stMx  mpomeccoB.  MHrubutopsl U

AKTUBATOPLI CUHTEC3a HYKJICOTHIOB.

5. DmHepreruyeckas poib YIIEBOIOB H

B3aUMOCBA3b YIJICBOAHOI'O W JIMIIKAHOI'O OOMEHOB.

KHUPOB,

OO0miass XxapakTepUCTHKa SHEPreTUYEeCKOW CTpaTeruu

opranu3ma. OCHOBHBIC TPHUHIMIBI PETYIANHN | 1 4 1,3,4,5
UHTETrpaluy oOMeHa BewlecTB B opraHuszme. Poib
TOPMOHOB M BUTAMHHOB B PETYJSTOPHBIX MPOIECCaX
OpraHu3Ma.
Tabmuna 5.
AKTHUBHBIE Cchuiku Ha
Tembl cemuHapoB /
. ¢dopmbl, | Yacel | pe3yabTaThl VYueOHas 1eATeIbHOCTD
MPAKTUYECKHUX 3aHATUI
yac. 00yueHus
He npedycmompenui
Tabnuna 6.
Ccpbuiku Ha
Tembl 1abopaTopHbIX 3aHaTuil | Yackl pe3yJIbTaThl VYyeOHas AesITeTbHOCTD
oOyueHus

He npeoycmompenul

4.4 CamocTtosiTesibHAas padoTa 00yyarommxcst

Tabmuma 7.
Ccpuiku Ha
. Yacel Ha Yacel Ha
Ne Bunel camocTosTenbHONU pabOThI pe3yJIbTaThl
BBINOJIHEHHE | KOHCYJIbTALlMH
o0y4eHus
Cemectp: 2
N3zyuenue Teovpemqecxoro MarepHaa 1o 12345 1 1
TEeMaM JICKIIHH
W3yueHne TeOopeTHYecKOro MaTepuayia 1o pasjesiaM JUCHUIUIMHBI C HCIOJIb30BaHHEM
KOHCIIEKTOB JICKITHH, a TAK’KE€ HICTOYHUKOB OCHOBHOM U JIOTIOJTHUTEILHOMN JINTEPATYPHI.
1 1. Kupunnosa, H.B.. buoxumus: snekrpoHHbIi yueOHO-MeToanyeckuii komruieke / H.B.
Kupumiosa; ®I'BOY BO CIIXDY Munzapasa Poccun. — Cankr-IlerepOypr, [2026].
— Texkcer anexkrponnsiit / JUOC CIIXDY: [caiit]. — URL:
https://edu-spcpu.ru/course/view.php?id=3544. — Pexxum gocTyma i aBTOPHU3UP.
II0JIb30BATENEH.
[ToaroToBka pedepara ‘ 1,2, 3,4, 8 1
[Tonb3ysick OMOIMOTEUHBIM (OHJIOM YHUBEPCUTETA M HUHTEPHETOM IOATOTOBUTH
pedepar.
3 1. Kupunnosa, H.B.. buoxumusi: anexTpoHHbIi yueOHO-MeToanyeckuii komruieke / H.B.
Kupumnosa; ®I'60Y BO CIIX®Y Munznpasa Poccun. — Cankr-IlerepOypr, [2026].
— Texkcer anexkrponnsiit / JUOC CIIXDY: [caiir]. — URL:
https://edu-spcpu.ru/course/view.php?id=3544. — Pexum gocTyma Uit aBTOPH3HP.
II0JIB30BATENEH. .
IToaroToBKa K MpOMEKYTOYHOU 12,345 39 9
5 aTTecTauuu (3K3aMeHy)

I/IBYT‘ICHI/IC TCOPCTUUCCKOTO MaTCpHraJia 10 BCEM pa3jaciiaM IUCHUIIJINHBIL.



https://edu-spcpu.ru/course/view.php?id=3544
https://edu-spcpu.ru/course/view.php?id=3544

1. Kupunnosa, H.B.. bBuoxumusi: anexTpoHHbIi yueOHO-MeToanyeckuii komruieke / H.B.
Kupumnosa; ®I'60Y BO CIIX®Y Munsnpasa Poccun. — Cankr-IlerepOypr, [2026].
— Texkcr anekrponnsiit / JUOC CIIXDY: [caiir]. — URL:
https://edu-spcpu.ru/course/view.php?id=3544. — Pexum goctyna Juisi aBTOPH3UD.
M0JIb30BaTENEH.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

B xoxe peanuzanuu y4eOHOTo Impoliecca MO TUCHUIUIMHE MPOBOJATCS JIEKIIMOHHBIC
3aHsATUA. Tembl, paccMaTpuBaeMble Ha JIEKIUSAX U U3y4aeMble CaMOCTOSATENIbHO, a TaKXKe IIO0
BOIIPpOCaM, BbI3bIBAIOIIUM 3aTPYAHCHUA, IPOBOAATCA KOHCYJIbTAIlUH.

Jlis opraHu3anud U KOHTPOJS CaMOCTOSITENIbHOW pa0OThl OOy4arolIuxcs, a Takke
IMPOBCACHUA KOHcyHBTaLII/Iﬁ IMPUMCHSAIOTCA I/IH(bOpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHBIG TEXHOJIOTUU
(Tabmnuma 8).

Tabaua 8.
WudopmupoBanue https://edu-spcpu.ru/course/view.php?id=3544
KoHcynbTupoBaHue https://edu-spcpu.ru/course/view.php?id=3544
KoHTpoJIb https://edu-spcpu.ru/course/view.php?id=3544
Pa3menienue yueoHnbIx|https://edu-spcpu.ru/course/view.php?id=3544

B xone peanuzanuu ydyeOHOro mporecca Mo JUCIHUILUIMHE MPUMEHSIOTCS CIEAYIOINe
MHTEPaKTUBHBIC (POPMBI 0OYUECHHUSI, & UMEHHO JICKIUSI C OOpaTHOM CBA3BIO.

KpaTkoe onucanme nmpumeHenmsi: Ha jekuusx «[Ipeamer u 3agaun OMOIOTUYECKOM
xumun. OOIIKMe MPUHIIMIIBI TEXHOJIOTUU OMOXUMUYECKUX HCCIeI0BaHNN. benku kak BakHEH N
KOMIIOHCHT JKMBBIX OPTraHW3MOB, HUX MOJU(YHKIMOHAILHOCTh B KIETKaX © TKAHSX.
Knaccudukanus 6enkoB. CTpyKTypHasi opraHu3anus U (pU3uKO-XUMUIECKHE CBOKWCTBA OCIKOB.
OcHOBHBIE METOJBI BBIJCIICHUS W OYUCTKH OenkoB», «DepMeHTB, HUX CTPYKTYPHO-
dbyHKUMOHANbHAA ~ opraHu3amus. Mexanu3m  (QepMeHTaTUBHOTO  Katainu3a. KuHeTuka
dbepmeHTaTUBHBIX peakuuid. OCHOBHBIE IMyTH peryisiuu Ouokaranuza. Knaccubukauusa u
HOMEHKJIaTypa ¢epMeHToB. Perymsmus GpepMeHTaTUBHON aKTUBHOCTH. DH3UMOMATUUA. MeTObI
OIICHKH (PEpPMEHTATUBHOM AaKTHBHOCTU B OHOXMMHUYECKHUX HCCIEAOBaHUAX», «OcoOeHHOCTH
CTpOeHHUs U OHOJOrHYecKas poilb HYKJIEMHOBBIX KHUCJIOT. MOJEKyIsIpHbIE MEXaHU3MBI
MaTpUYHBIX MPOIECCOB TMepeHoca TeHeTnuecko wuHdopmaruu. OOmas XapaKTepUCTHKA
METOJ/IOB BBIJICTICHUS, Pa3/IeJICHUsI U CEKBEHUPOBAHUSI HYKJIEMHOBBIX KUCIOTY», «OCOOEHHOCTH
CTPOCHMsSI W OHmoJIoTHMYecKas poiib HYKJIEMHOBBIX KHUCJIOT. MOJEKyJISIpHbIE MEXaHU3MBI
MaTpUYHBIX MPOIECCOB TMepeHoca TreHerndeckor wuHpopMmanuu. OOmas XapakTEepUCTHKA
METO/IOB BBIJICTICHUS, Pa3/IeJICHUSI U CEKBEHUPOBAHUS HYKJIEMHOBBIX KUCTOTY, «OOMEeH OeKoB 1
aMUHOKHUCIOT. [lyTH BHYTPUKIETOYHOrO KaraOoNuW3Ma aMHUHOKHUCIOT: JI€3aMUHHUPOBAHHE,
TpaHCAMUHUPOBAHHE, JI€KApPOOKCHIMPOBAHWE AaAMHUHOKUCIOT. 3HA4Y€HHE AaMHHOKHUCIOT B
mpoleccax HeWTpanu3aluyl aMMuaka B OpraHusMme. AHA0OJIM3M 3aMEHHUMBIX AMHUHOKHUCIOT.
Pacnag u OGuocunTes rema. Pacmag ¥ CHHTE3 MypUHOBBIX M MUPUMHUIMHOBBIX HYKJICOTHUIIOB.
Perynmsaumst stux mporeccoB. MHrHOMTOpPHI W aKTUBATOPHl CHUHTE3a  HYKJICOTHJIOBY,
«JHepreTnyeckasi pojib YrJIeBOJIOB U KHPOB, B3aUMOCBSI3b YTJIEBOIHOTO M JIMITHIHOTO OOMEHOB.
OOmas XapakTepHUCTUKa DJHEPTreTUYECKON CTparerud opraHu3Ma. OCHOBHBIC MPUHIIUITHI
PETyJSIMA U HMHTETpalii oOMEHa BEIIECTB B opraHu3Mme. Poilb TOPMOHOB W BUTAaMHHOB B
PETYIATOPHBIX MPOIIecCaX OpraHu3May MPOXOAUT C dTEMEHTaMH (PPOHTATHLHOTO OMpoca.

6. IIpaBuaa arrecTanuu 00y4YaOIIUXCS MO JUCHUIIMHE

6.1. O0mas xapakTepucTHKa (opM TeKylero KOHTPOJS M HPOMEKYTOYHOMN
arrecTaunu
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IIo mucuumumHe «bHOXMMHA» MPOBOAUTCS TEKYIUMH KOHTPOJIb M IIPOMEXKYTOUYHAs
aTrectanus (3K3aMeH).

6.1.1. Xapaktepuctuka (popM TeKyLIero KOHTPOJIsi 10 AN CUHILIMHE

Texkymuii KOHTPOJIb 10 gucHUIUIMHE «BHOXMMHUS» MPOBOAUTCS B (OpPME peIICHHS
TECTOBBIX 3a7aHuil U pedeparam. [1o pe3yabTaram TEKyIIEro KOHTPOJS BBICTABISIOTCS OLCHKH
«3a4TEHO» WM «HE 3a4TeHO». [lonydeHne MosoKUTEIbHBIX OLICHOK IO BCEM BHJAaM TEKYIIETO
KOHTPOJISL SIBJIIETCSL OCHOBOM IPOBENECHUS IPOMEXKYTOUHOM aTTECTALMHU 110 TUCLUIUIMHE.

Tabauma 9.
HanmeHoBaHME OLIEHOYHOTO
HanmMeHoBaHMe WM HOMEp pazjernia
cpezncrTsa
1. Crpykrypa ¥ (PU3MKO-XMMHUYECKHE CBOHCTBA OCJIKOB H Tect, pedepar
HYKJICHHOBBIX KHCJIOT, COCTABJISIOIIUX OCHOBY
KHU3HEIEATSILHOCTH OpraHu3Ma
2. OOMEH BeIeCTB U YHEPTUH B )KUBBIX CHCTEMaX, B3aUMOCBSI3b U Tecrt, pedepar
peTyIISIHS

6.1.2. XapakTepucTHKA NPOMEKYTOYHOH ATTECTALMM MO TUCHUILINHE

IIpome:xkyTouHasi arrectanusi (MTOrOBas MO JWCHUIUIMHE) TPOBOJUTCS B BHUJIC
KaHIUJATCKOro 3K3aMeHa. KaHIUMIaTCKUM SK3aMEH HPOBOAMTCS B BHJE COOCCEIOBAHHUS I10
JK3aMEHAIIMOHHBIM Owmieram. [IpomexyTouyHas arTecTtanus, KpOMe OTBETa Ha BOIPOCHI
9K3aMCHAIIMOHHOrO0 OujieTa, BKJIKOYAeT coOece0BaHHE IO TEME JMCCEPTAllMOHHOM padOThI
(Tabmuua 10).

Tabmuma 10.
Ne
dopma nNpoMeKyTOUHOM HanmeHoOBaHHME OLIEHOYHOTO
cemMecTp aTTecTaluu cpeacTBa
a
2 DKk3aMeH CobecenoBanue 1o OuiIeTy

TpeboBaHusi K CTPYKType U COJAEPKAHUIO OLICHOYHBIX CPEJICTB IPEACTaBICHBI B
OILICHOYHBIX cpencTBax no aucuurmiauHe ([Ipunoxenue 1).

6.1.3. CoorBercTBue (opM aTTecTalMd MO0 JUCHHUIVIMHE TJIAHHPYEMbIM
pe3yJabTaraM o0y4eHust

B tabmune 11 mnpeacraBieHO COOTBETCTBHME (OPM  TEKYIIETO KOHTPOJIS U
IPOMEXYTOUHOW aTTeCTAallMM 3asBJIIEMBbIM IUIAHUPYEMBIM K pe3ylbTaTaM oOOydeHHus IO
JUCLIUILUINHE.

Tabmmma 11.
DopMBbI aTTECTAUHI
[Tmanupyemble pe3yabTaThl 00yUEHHSI 110 Cenectp 2
JVCIIATUTHHE, XapaKTEPU3YIOIINE ITaIbI ee _
OCBOCHHUS (MMETh MpeCTaBICHUE, 3HATH, Texymuit KOHTPOIS LA
YMETb, BIIAJICTh) TecT Pedepar CobGecenoBanue
o ounety
1. 3narep BaxHeHmue (yHKIMOHATBHBIC
CBOWCTBA W OCHOBHBIE MYyTH MeTaboiu3Ma N N N
0ENKOB, HYKJICHHOBBIX KHCJIOT, YIJIEBOJIOB,
TN OB, OHoJ0rHYecKoe 3HAYCHHE




BUTAMHWHOB U TOPMOHOB;

2. 3HaTh MeXaHU3Mbl (EePMEHTATUBHOIO

Karajan3a, OCOOCHHOCTH (EPMEHTATUBHOTO + + +
COCTaBa OpPraHoB;

3. 3HaTb  OCHOBBl  OWODHEPTETHKH,
MOJICKYJIIPHBIE MEXaHU3MbI OMOJIOTHYECKOTO + + +
OKHUCJICHUSA

4. YMeTp OOBACHATH MOJEKYJSPHBIC
MEXaHU3Mbl ~ HapylIEHUH  MeTadoau3Ma,
BO3HUKAIOIIUX IIPM  HACIEACTBEHHBIX U
MpUOOpPETEHHBIX 3a00JICBaHUAX, TMPUMCHSS + + +
3HaHUA O TYyTAX [peBpamnieHus OeKoB,
HYKJIEMHOBBIX KHUCIJIOT, YIJIEBOJAOB U JIMIIAI0B
B OpraHU3ME Y€JI0BEKa;

5. Bmagerr HaBBIKAMH CaMOCTOSTEILHON
paboTel ¢ OMOXMMHUYECKOW JHUTEpaTypoOu, + +

CIIpaBOYHBIMU HOCO6I/I$IMI/I;

6.2. Ilopsiiok NMpoBeAeHNs] TEKYHIEro KOHTPOJISI M MPOMEKYTOUYHOH aTTecTaliu 1o
AUCHHUILIMHE

Texkymuii KOHTPOJIb IIPOBOJUTCA HA OCHOBE PEILLEHUS TECTOBBIX 33JlaHUN MPOBOAMUTCS
KQKJIbII TECT BKJIKOYAET IO 7 TECTOBBIX 3aJaHUM IO TEOPETHYECKUM BOIPOCAM TEMBI JIEKIIUH.
Pemienue TecTOBBIX 3aaHWl OILIEHHUBAETCA B KATETOPUAX <«3aYTEHO - HE 3a4TeHo». TecT
CUMTAETCS BBINOJIHEHHBIM PU NPABUIBHOM perieHun 6osee 70% TecTOBBIX 3aaHUM.

Pedepar. [{ns monroroBku pedepara oOydarommecs MoIyqaroT 3aJaHnue 10 TeME JICKIIHH.
3aaHue OLEHUBACTCS «3aYTEHO — HE 3auTeHO». 3a/JaHHu€ CUUTAETCSl BBIIIOJHEHHBIM U
00y4aroleMycsi CTaBUTbCS «3aYTEHO», €CIM OH MOJHOCTBIO PAacCKphUI 3aJaHHYI0 €My TEMY,
npaBWwibHO odopmui pedepar. [lyis monydeHUs «3auTeHO» OO0ydYaroIeMycsi JOCTaTOYHO
HOJTrOTOBUTH JIBa pedeparta.

[losnydyeHne mNOJIOKUTENBHBIX OLIEHOK IO BCEM BHAAM TEKYIIETO KOHTPOJIS SBIISETCS
OCHOBaHHUEM IPOBEACHMS IPOMEKYTOUHON aTTECTALUU IO JUCLIUIUINHE.

IIpomexyTounas arrecTanys IPOBOAUTCA B BHJIE IK3aMEHA. DK3aMEH IIPOBOAUTHCS B
dbopme yCTHOro ompoca Mo Omieram, ¢ MpeABapUTEIHLHOM MOATOTOBKOM B TeueHue 40 MUHYT.
YpoBeHb KauecTBa OTBETa OOYyYalOLIErocss Ha 3K3aMEHE OIpeNessieTcs] ¢ HCIOJIb30BaHUEM
OLICHOK «HEYJOBJIETBOPUTEIBHOY», «YAOBIETBOPUTEIBHO», «XOPOIIO», «OTIMYHO». Ecmum mo
UTOTaM MPOBEIEHHOW TMPOMEXYTOYHOM aTTeCTallud pe3ylbTaThl oOOydarouierocs He
COOTBETCTBYIOT TpPEOOBaHUSM, MPEIbIBIAEMBIX K pe3yibTaraM OOydeHUs MO JAMCLUUILINHE,
oOyyaromemycs BBICTABIIETCS OILICHKA «HE YIIOBJIIETBOPUTEIIBHOM. Ouenka
«YAOBIIETBOPUTENIBHO», «XOPOILIO» WM «OTJIMYHO» O3HA4YaeT YCIEUIHOE IPOXO0XKIECHUE
IIPOMEKYTOUHOM aTTECTAL[UH.

Ilopsinok npoBeneHusi IK3aMeHa:

1. DK3aMeH MPOBOJUTCS B MEPUOJ HK3aMEHALMOHHOW CECCHM, MPETyCMOTPEHHOM
yueOHbIM MIaHoM. He nomyckaercs mpoBeseHHe 3K3aMeHa Ha MOCIEAHUX CEMHUHApCKHUX, JTHOO
JEKIMOHHBIX 3aHATHUSAX.
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2. DK3aMeH JI0JKEH HaYMHAThCS B YKA3aHHOE B PACIMCAaHUU BPEMS U MPOBOAUTHCS
B OTBEJIEHHOW JJs 3TOro ayautopuu. CaMOCTOATENbHBIM MEPEHOC IK3aMEHATOPOM BPEMEHU U
MeCTa IIPOBEICHMS K3aMEHa HE TOIyCKaeTCsl.

3. IIpenonaBarens NPUHUMAET 3K3aMEH TOJIBKO IIPU HAJIMYHUKA BEAOMOCTH U
HaIeKAmUM 00pa3oM ohOpMIICHHON 3a4€THON KHUKKHU.

4. Kputepun onenku orBera oOydarolierocs Ha SK3aMeHe, a Takxke (opma ero
MIPOBEJICHUS JTOBOJSTCS IperojaBaTesieM 10 CBeACHHsI oOydaroluxcs A0 Hayalla SK3aMeHa Ha
9K3aMEHALIMOHHON KOHCYJIBTALINH.

5. Pesynbrar sx3aMeHa o0bBsBISAETCS 00y4aroUeMycsi HEMOCPEICTBEHHO MOCTE €ro
CIa4M, 3aTeM BBICTABJIAETCA B OK3aMEHALMOHHYI0 BEIOMOCTb M 3a4ETHYIHO KHHUXKKY.
ITonoxkuTenbHbIE OLICHKH 3aHOCATCS B JK3aMEHALMOHHYIO BEIOMOCTb M 3a4ETHYIO KHUXKKY,
HEYJIOBIIECTBOPUTENIbHAS OLIEHKA IPOCTABISAETCA TOJBKO B DK3aMEHALMOHHOM BeloMOCTH. B
cilydae HEsIBKM OOyd4aroIlerocst AJsi CAayd 3K3aMeHa B BEIOMOCTH BMECTO OICHKH JeIaeTcs
3aMUCh «HE SIBUIICS.

6. [1ns npuema KaHAUAATCKOTO IK3aMeHa CO34aETCsl IK3aMEHAlMOHHAs! KOMUCCHUSL, COCTaB
KOTOPOW YTBEP)KJIAETCA PyKOBOAMUTENEeM opraHuzanuu. CocTaB 5K3aMEHAallUOHHON KOMHUCCUU
dbopMupyeTcss U3 YuciIa Hay4dHO-TEaroruyeckux paOOTHUKOB (B TOM 4YHcie pabOTAIOUIUX IO
COBMECTUTEJILCTBY) OpraHM3alM, IA€ OCYLIECTBIISIETCS IMPHUEM KaHAMJIATCKUX 3K3aMEHOB, B
KOJIMUECTBE He OoJjiee 5 yeloBeK, U BKIIOYAET B ce0s MpeacenaTenis, 3aMeCTUTENs IIPeCeAaTeNs
U WICHOB DK3aMEHAllMOHHOM KOMMCCHMM. B cocTaB 5K3aMEHAlMOHHOM KOMHCCHH MOTYT
BKJIIOUAThCSl HAYYHO-TIEAarornyeckue pabOTHUKU JPYTUX OpraHU3al|id.

Pernament paboThl SK3aMEHAIIMOHHBIX KOMHCCHUN ONpENeNseTcs JOKAIbHBIM aKTOM
OpraHu3aluu. OK3aMEHAl[MOHHAas KOMMCCHSl 10 MpUEMY KaHIUAATCKOIO S3K3aMeHa [0
CIEUMAJIbHON JUCLUMIUIMHE MPAaBOMOYHA MPUHUMATh KaHAWJATCKUN 3K3aMEH MO CIELUATIbHON
JUCLUILIMHE, €CIM B €€ 3aCEeJaHUM YYacCTBYIOT HE MEHee 3 CIEeUHUAIMCTOB, UMEIOIINX YUEHYIO
CTENEHb KaHAWAATa WM JOKTOpa HAyK [0 HAay4YHOW CHELHaJIbHOCTHU, COOTBETCTBYHOLIECH
CIIELMAJIbHON NUCIMIUIMHE, B TOM 4MCIIe | TOKTOp HayK.

Pemenune »sk3aMeHallMOHHOM KOMHCCUM O(OpMIISETCS MPOTOKOJIOM, B KOTOPOM
YKa3bpIBalOTCA: KOJ W HAUMEHOBAaHHWE HAyYHOM CIELHAIBHOCTH, II0 KOTOPOMY CHABAJICs
KaHIUAATCKUM SK3aMeH; mUpp W HaMMEHOBaHME HAY4YHOM CIENHMaJIbHOCTH, HAUMEHOBaHUE
OTpaciyd HayKd, II0 KOTOPOM IIOATOTaBIMBACTCA JHUCCEpTalUs; OLEHKa YpPOBHSA 3HAHUU
oOyyaromerocsi Mo KaHIUJATCKOMY 3K3aMeHy; (paMuiaus, UMs, OTUECTBO (IOCIEIHee - MpHU
HaJIMYMK), Yy4ueHass CcTeneHb (B cllyyae €€ OTCYTCTBUSL - YpPOBEHb IpPO(eCcCHOHATIBLHOTO
00pa30BaHUs U KBATU(PHUKAIM) KaXKIOT0 WieHa SK3aMEHAI[MOHHONW KOMUCCHH.

Kpurtepun BbicTaBieHusi oOIIel OLIEHKH IO pe3ysibTaTaM MPOMEKYTOYHOMW aTTecTaluu
MIpPEICTABJICHBI B pazene 6.3.

6.3. Kpurepum oueHku pe3yJbTaTOB OCBOEHHSI TMPOrpaMMbl B paMKax
NMPOMEKYTOYHOM aTTecTalluu

Tabmauua 12.
dopma KOHTPOJIS (IK3aMEH)
[Tnanupyemblie pe3yiabTaThl O0y4eHHS
He ocBoen ’ OcBoen
Cemectp 2

1. 3naTh BakHelMe GyHKIMOHATIbHBIE | 3HAHUS MPEAMETHON JemoHCcTpHpyeT
CBOMCTBA W OCHOBHBIC ITyTH MeTaboJMM3Ma | 00JIacTH, BIIaJIeHUE TIIyOOKHUE 3HaHUSI O
OEJIKOB, HYKJIEMHOBBIX KHCJIOT, | HOHATHHHBIM CBOICTBaxX U MyTAX
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yIJIEBOAOB, JUMHJIOB, OHOJOrMYECKOE | amlmaparom, TyonuHa MeTaboar3Ma
3HaYeHHE BUTAMUHOB U TOPMOHOB; aHaJM3a OTCYTCTBYIOT | OCHOBHBIX
WJIN HYKJIAIOTCS B OMOMOJIEKYIT KUBOU
CYyILLIECTBEHHOU KIIETKU.
KOPPEKTUPOBKE
Acnupant nipu otBete | OneHka
JIOITyCKaeT rpyoble COOTBETCTBYET
OLIMOKH U BBICOKOMY YPOBHIO
2. 3HaTh MeXaHU3MBbI (PEPMEHTATUBHOTO .
JeMOHCTPHUPYET 3HaHWI U HAaBBIKOB B
KaTajausa, 0COOEHHOCTH
MIOBEPXHOCTHBIE obnactu
(epMEHTaTUBHOTO COCTaBa OPTAHOB;
3HaHUS B 00JacTH (bepMeHTaTUBHOTO
(bepMeHTaTUBHOTO KaTajausa
KaTajnza
He crioco0em, Croco0eH B 11e510M
HOPUMEHSS 3HAHUSA O IpaMOTHO,
MyTSX MIPEBPAIICHUS IpUMEHSS
3. YMeTb OOBSCHATH MOJEKYJSIPHBIE | OCHOBHBIX COOCTBEHHBIC
MEXaHU3Mbl HApyIIEHWH MeTaboim3Ma, | OMOMOJIEKYI KIETKH, 3HAHUS O MYTSIX
BO3HHUKAIOIIUX TIPU HACIEACTBEHHBIX M | OOBSACHUTH MIpeBpaICHHS
IproOpETEHHBIX 3a00J€BaHUAX, | MOJIEKYJISIPHbIC OCHOBHBIX
HOPUMEHSS 3HaHUS O MYyTAX MPEBpAIlEHUs | MEXaHU3MBbI OHOMOJIEKYI
0€JIKOB, HYKJIEMHOBBIX KUCIIOT, YIJIEBOJIOB | HapyIIEHUH KJIETKH, OOBSICHUTh
U JIMIIMJIOB B OpPraHU3Me Y€JIO0BEKa; MeTaboar3mMa MOJICKYJISIPHBIE
MEXaHU3MbI
HapyIleHUN
MeTaboa3Ma
He cniocoben YMeHus 1 HaBbIKU
CaMOCTOSITENILHO MO3BOJISIOT
4. Bnaners HaBBIKAMU | paboTaTh ¢ CaMOCTOSITENIbHO
CaMOCTOSITENIbHOM paboTHI c | Omoxumuueckon paboTarth C
OMOXUMHUYECKOI JUTEPaTypou, | JIUTEPATYpPOH, OMOXUMHUYECKOM
CTHPAaBOYHBIMHU TTOCOOHSIMH; CIPaBOYHBIMHU JUTEPaTypPOi,
MaTepHalaMH. CIPaBOYHBIMHU
MaTepHraiaMu

6.4. KpI/ITele/I OLICHKH Ppe3yJIbTAaTOB OCBOCHMA JUCHUIUVIMHBI B PpPaMKax

l'[pOMe)KyTO"lHOﬁ aTTeCTAllMU 10 JUCHHUIIJIMHE.
OcHoBaHueM IMPOBCACHU A HpOMe)KYTO‘IHOﬁ arreCrtaiui 110 JUCHHUIIIIMHE SABJIACTCA

MOJIYYCHHC MMOJIOKUTCIIBHBIX OLICHOK IMO0 BUAaM TCKYIICTO KOHTPOJIA.
KpI/ITepI/II/I BBICTABJICHUA OLICHOK IIO pPE3yJibTaTaM HpOMCXCYTOQHOﬁ arrecraiguu 110

JTUCIUTIIIMHE TIPEICTAaBICHBI B Ta0mwmie 13.

Tabmuma 13.

Ouyenka Omeembl Ha SK3aMeHe
OTan4Ho Teopernueckrie 3HAHUST W YMEHHS  TPEBBINIAIOT  OCHOBHBIC
TpeOoBaHUSI. KonuuectBo ~ ommbOK  MHUHUMAaJIbHO,  JIETKO
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HCIPABJIAOTCA CAMOCTOSATCIIBHO

Xoporo Teopernueckre 3HaHUSA M YMEHHUsS COOTBETCTBYIOT JOCTATOYHO
BBICOKOMY  ypoBHIO. KommyectBo  ommbOK  HE3HAYUTEIHHO,
UCIIPABJIAIOTCS MPAKTUYECKU BO BCEX CIIy4asiX CaMOCTOSATEIbHO

VYnosnerBoputenbHo | TeopeTndyeckne 3HAHWST W YMEHHUS COOTBETCTBYIOT OCHOBHBIM
TpeOoBaHUsAM, HO TpeOyroTcs HebombImue nopadoTku. Heobxoaumsr
yKa3aHWs Ha JIONYIICHHbIE ONIMOKH, KOTOpPhIC BIIOCIEJICTBUU
YCTPAHSAIOTCS CAMOCTOSITEIIEHO

HGYI[OBJICTBOpI/ITeJIBHO TeopeTqucm/Ie SHAHUA W YMCHUA COOTBCTCTBYIOT Ha4YaJlbHOMY
YPOBHIO, CUCTEMATUYCCKU MPOABIAIOTCSA OLHI/I6KI/I, IIpu UCIHPABJICHUHA
KOTOPBIX HUCIIBITBIBAIOTCA CYIICCTBCHHEBIC 3aTPYAHCHUA

Ecim mo wrToraM mpoBeNeHHON MPOMEXKYTOYHOM  aTTeCTallUd  OOYyYaroIIHICs
JEMOHCTPUPYET 3HAHUSA, YMEHHUS, HaBBIKM HIDKE YPOBHS TpeOOBaHUM, MPEABABISEMBIX K
pe3ynbrataM OOydYeHUs 10 JUCHUIUIMHE, OOydYalolmeMyCs BBICTABISICTCS OICHKA «HE
YIOBIIETBOPUTEIHHOY.
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2. Ponun, B. B. OcHOBBI (pU3MUECKOM, KOIJIOUAHON M OMOJIOrMYECKONH XMMHUH @ KypC

nekuuii / B. B. Pogun. — CraBponons : CTaBpOHOJbCKHIA T'OCYJapCTBEHHBIN arpapHbIi
yausepcuret, AIPYC, 2012. — 124 c. — ISBN 978-5-9596-0577-3. — TekcT : 31eKTpOHHBIH //
DNIEeKTPOHHO-OMOIMOTEUHAS cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/47332.html (nara oopamenus: 17.09.2026). — Pexum poctyna: s
aBTOPU3HUP. MOJIb30BATENEH

3. buonornyeckas xumus : yueOnuk / A. JI. Taranosmy, D. U. Onenxuii, H. IO.
Konesanosa, B. B. JleneBuu ; mon penmakumeir A. JI. TaranoBuua. — 2-¢ u3g. — MUHCK :
Bermmiimas mkona, 2016. — 672 ¢. — ISBN 978-985-06-2703-2. — TekcT : 31eKTpOHHBIN //
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DIIeKTPOHHO-OMOIMOTEUHAS cucreMa IPR BOOKS [caitT]. URL.:
http://www.iprbookshop.ru/90721.html (mara oopamenus: 17.09.2026). — Pexxum goctyna: ams
aBTOPU3HUP. N10JIb30BATEIEH

4. Yyebnoe nocobue "MonekynsipHas Ouonorus” st MarucTpoB u acnupanToB / [BOY
BIIO CIIX®A MunznpaBa Poccuun ; [coct. H. B. Kupuinosa, O. M. CnacenkoBa, M. T
Memepsikosa ; mox pea.H. B. Kupumnosoii]. - Cankr-IlerepOypr : 3n-Bo CITXDA, 2014. - 152
c. - Tekcr : anextpoHHbI // DnekTponHas oubmuoreka CIIXDYVY : [caiiT]. —Pexum moctyna:
JUTSL aBTOPU3UP. TIOJIB30BaTENEH.

5. YuebHoe mocoOue i CaMOCTOSITEIbHOW padOThl MO IUCHUIUIMHE "buonorndeckas
xumus" st MmaructpoB u aciupantoB / 'BOY BITO CITX®A Munsapasa Poccun ; [coct. H. B.
Kupunnosa, O. M. CnacenkoBa [u ap.] ; nox pea. Kupumiosoit H. B.]. - DnekTpoH. TeKkCTOBBIE
Uznp-Bo CIIXDA, 2013. - 136 c¢. - Tekcr :

naH. - Cankr-IlerepOypr : AIIEKTPOHHBIN //

OnextponHas Oubmmnoreka CIIXDY [caiiT]. — Pexum pocryma: s aBTOPUBHP.
IIOJIb30BaTeJICH

8. Y4e0HO-MeToIuYeCKoe U MPOrpaMMHoe odecriedeHre U CIUTIIMHBI

8.1. VYuedHO-MeTOoaAHMYECKOE O0ecCIeueHue

1. Kupunnosa, H.B.. buoxumus: 3nekTpoHHbINH ydyeOHO-MeToanueckuil komruieke / H.B.
Kupumnosa; ®I'bOY BO CITIX®DY Munzapasa Poccun. — Cankr-IlerepoOypr, [2026]. — Tekcr
SIIEKTPOHHBIN // BUO0C CIIXDY: [caifT]. URL: https://edu-
spcpu.ru/course/view.php?id=3544. — Pexxum 1ocTyrma sl aBTOPU3HP. MOJIb30BATEIICH.

8.2. IIporpammHoe obecrieyenmne

s obecrieueHust peanu3alvyd JUCHHUILUTUHBL UCHOJB3YETCSl CTaHIAPTHBIM KOMIIJIEKT
nporpammuoro obecneuenus (I10), Bxirouaromui peryasipHo OOHOBIsEeMOE, CBOOOIHO
pacnpoctpansiemoe u nunensuontoe [10, B T.u. Windows u MS Office.

[lepeuenr cHEUATM3UPOBAHHOIO  MPOTPAMMHOIO
JTUCIUILIMHBI IPEICTaBIeH B Tabnuie 15.

oOecrieyeHuss I U3yUYCHHS
CrienManu3upoBaHHOE MPOrPaMMHOE 00eCIIeUeHHE

Tabmuma 15.

Mecto
Haumenosanue I10O Ha3Hnauenue

pa3MenieHust

He tpebyercs

[TporpaMmMHOe oOecrieueHue IS alafTalui 00pa30BaTeIbHBIX PECYPCOB
JUTSE OOYYAFOIIUXCS M3 YHCIIa JIUI] C OTPAHUYCHHBIMEI BO3MOXXHOCTSIMHU 3JI0POBBS
Tabmuma 16.

MecTto
pasMeLeHust

HaumenoBanue 110 Ha3Hnauyenune

1 |IIporpamma
HKPaHHOTO
Nvda

JocTyma

[Iporpamma 3KpaHHOIO JOCTyNa K CHCTEMHBIM HU
O0(bHUCHBIM NMPHIIOKEHUSIM, BKIIOUasi web-0paysepsl,
MOYTOBBIE KJIMEHTHI, HTEepHET-MeCcCeHIKEePhl |
opucHeie  makeTel. BcTpoeHHas — mommepiKka
pedeBoro BbIBOJa Ha Oosee uyeM 80 s3BIKaX.
[lopnepxxka  Oonmpmioro  ymciaa  OpalIeBCKUX
JIMCIITIEEB, BKJTIOYAs BO3MOXHOCTb
aBTOMAaTHYECKOI'0 OOHApYXEHHUsI MHOTHX U3 HHX, a

TakKe TMOAJEpKKa OpalJIeBCKOro BBOJA IS

KomnbrorepHslit
KJ1acc JUISL
CaMOCTOSITETTLHO
i paboTbl
Kadeape
BBICIIEHN

Ha

MaTEMAaTUKH
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JucIieeB ¢ OpaiiieBckoil kimaBuaTypoil. UreHue
JJIEMEHTOB  YIPAaBIEHHs U TEKCTa  IIpU
HCIOJIb30BAHUU XKECTOB CEHCOPHOIO DKpaHa

9. IIpodeccnonanbubie 0a3bl JAHHBIX W HHPOPMALMOHHbIE CIPAaBOYHbIE
CHCTEeMbI

1. OBC IPR BOOKS: [caiir] : anekTpoHHas Oubmuoteunas cuctema / OOO
Komnanus «Ai [lu Ap Meauay., ri.pen. E. A. borateipeBa. — [CaparoB]. — DJIEKTpOHHBIE

naHHble. - Pexxum nocryna:_http://www.iprbookshop.ru. — 3ari. ¢ skpana.

2. Koncynpranrllntoc: [cripaBOYHO-TIpaBOBast cucremal / 3A0
"Koncynbrantllntoc". - [Mocksa]. - 3ari. TUTyI. 3kpaHa - [IporpamMHbiii IPOaYKT.

3. Korean Journal Database: [6a3a nannbix]: [caiit] / Web of Science. - [CILIA]. -
URL: http://apps.webofknowledge.com. - Pexxum moctyna: is 3aperucTpHp. MoJib30BaTeNei. -

TeKCT: AIeKTPOHHBIN

4, MEDLINE: [6a3a mansbix]: [caiit] / Web of Science. - [CIIIA]. - URL:
http://apps.webofknowledge.com. - Pexxum nocTyma: i 3aperucTpup. moib3oBarenei. - TekcrT:
3JIEKTPOHHBIN

5. SciELO Citation Index: [6a3a manubIX]: [caiit] / Web of Science. - [CILIA]. -
URL: http://apps.webofknowledge.com - Pexxum poctyma: uist 3aperucTpup. MoJb30BaTeCH. -

TekcT: 27eKTpOHHBIN

6. Science Citation Index Expanded: [06a3a manubIX]: [caiit] / Web of Science. -
[CIHA]. - URL: http://apps.webofknowledge.com. - Pexxum moctyma: [uis 3aperucTpup.
MoJIb30BaTeNen. - TEeKCT: 3JEKTPOHHBIN

7. Social Sciences Citation Index: [6a3a mamnsix] : [caiir] / Web of Science. -
[CIIA]. - URL: http://apps.webofknowledge.com. - Pexxum moctyma: [uis 3aperucTpup.
IIOJIB30BaTeNeN. - TEKCT: 2JIEKTPOHHBIN

8. OBC [Opaiit: [caiit] / w3marensctBo [Opaiit. —  URL: https://biblio-
online.ru/bcode/433109 (nara oopamenus: 17.09.2026). - Tekct: 37€KTpOHHBIH

9. Springer Nature [MexxayHapoiHOe U3aTenbCTBO]: [caiiT] / Springer Nature Group

- [Xaimnens6epr], [JTongon] - URL: https://www.springernature.com/gp. - TekcT: 31eKTpOHHBIH

10. MarepuajabHO-TeXHHYECKOe oOecreueHHe
O6opynoBanue 001eT0 HA3HAYCHUS
Tabnuma 17.
Ne HaumenoBanue Ha3nauenue
1 |IIpe3enTanuoHHoOE obopynoBanue | [I[poBefieHre JEKIIMOHHBIX U CEMHUHAPCKUX

(MyIBTHMEINA-TIPOCKTOP, SKPaH, KOMITHIOTED | 3aHATUIA
JUTSL yIIpaBJICHUS )

2 |KomnblotepHbiii  kiacc (¢ BbixogoMm B |OpraHuzamusi caMOCTOATENbHON — paboThI

Internet) o0yJarmuxcs
Crenmanu3upoBaHHOE 000pyI0BaHHE
Tabnuma 18.
HaumenoBanue
Ne Ha3nayenue MecTo pa3menieHus
000opy10BaHUA

YyeOHas OMoXuMHUUECKas

1 | Tepmocrar TCBJI-80 | [lnst TepmMocTaTupoBaHUs 00BEKTOB
nabopatopus 1
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[ pa3neneHus reTeporeHHbIX

VYyeOHasa OMoxumudeckKas

2 | Uentpugyra OITH-8
CHCTEM METOJIOM LEHTPUPYTHPOBAHUS nabopatopus 1
Hayuno-
Cnekrpodoromerp Jis mpoBeieHus ucCiIeJ0BaHu i
3 ) UCCIIeIOBATENbCKAs
Leki SS 1207 METOJIOM CIEKTPO(HOTOMETPHUH
nabopaTopus
Hayuno-
J1J1s1 TOYHOTO TO3MPOBAHUS MAJTBIX
4 MuKpom03aTOphI . UCCIIEIOBATEIIbCKAS
00BEMOB JKUAKOCTEH
nabopaTopus
pH-meTp
naboparopusrii F-20 Hayuno-
Jist onipeniesnieHust BOJOPOIHOTO
5 Standart B HCCIIENOBATENILCKAS
ToKa3aTest
KOMILIEKTE JICKTPOT nabopaTopus
LE 438
Juist oripeniesieHust BOJJOPOIHOTO
Hayuno-
Honomep Dxcnept- 1oKazareJsi, OKUCIUTEIbHO-
6 UCCIIEN0BATENbCKAs
001-3 BOCCTAHOBUTEIIHHOTO MOTEHIINANIA U
naboparopus
AKTUBHOCTH HOHOB B paCTBOpax
AKBaTUCTHILIATOP J1J1s TIOJTy4eHUs BOJIbI OUUIICHHON
7 JlabopaHTcKast KOMHaTa
J12-10 MyTEM AUCTUILIALNU
Hayuno-
3 [Munerka 1-kaH. J1J1s TOYHOTO TO3MPOBAHUS MAJTBIX I
. UCCIIEIOBATEIIbCKAS
100mki1 722025 BRF 00BEMOB KUJIKOCTEH
naboparopus
Cuexrpodoromep
. Hayuno-
C®d-2000 c st mpoBeieHust uccieI0BaHu
9 UCCIIEN0BATENbCKAs
POTrpaMMHBIM METO/IOM CIIEKTPO(HOTOMETPHH
nabopaTopus
o0ecreyeHneM
XO0JIOAUIIBHUK
"HYUNDAI [TpenHazHaueH 1 XpaHEHUS HayuHo-
10. CS4502F" OnomarepuasoB, JIEKAPCTBEHHBIX MCCIIETIOBATEIBCKAS
JIByXKaMepHBIN MIpPerapaToB U PEaKTHBOB nabopaTopus
Oenblii
Cnektpodoromerp n .
JIS1 IPOBEACHUSI UCCIIeIOBAaHUI
11 B-1200 (TM P VYuebnas naboparopus 2
METOJIOM CIIEKTPOPOTOMETPUH
DKOBBIO)
Hentpudyra UC- HayuHo-
pupyr Jns pa3neneHns reTeporeHHbIX I
12 | 1512 nnst mpobupox o HCCIIE0BATENIbCKas
CUCTEM METOJIOM IICHTPU(YTUPOBAHUS
Onnennopdp. ULAB TPHEYTHP naboparopus
Lenrpndyra
naboparopHas Hayuno-
Jlnist pa3fenenus TeTeporeHHbIX
13 | mHOrOYHKIIMOHAT ucciaea0BaTeNbeKas
CUCTEM METOJIOM IIeHTPU(YTUPOBAHUS
Hast 5702R ¢ nabopaTopus
MIPUHAITIC)KHOCTIMU
Becsl mopraruBHeIe Hayuno-
[IpennasHaueHs! 71 TOOBIX 331249
14 cepun Scout HCCIIENOBATENILCKAS
B3BCIIMBAHHUS
SPX2202, 2200 naboparopus
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r/0,01 r. BHELIHAS

KaJanOpoBKa
[IpennasHaueHs! A7 TOOBIX 33124 Hayuno-
Becbl maboporopHble
15 HCB-123 B3BEIIMBAHUSI, B TOM YHUCIIE U UCCIIeIOBATENbCKAs
BBICOKOTOYHOTO B3BEILIMBAHUS naboparopus
Amnanuzarop Hayuno-
. Jnst mpoBenieHust OMOXUMHUYECKUX
16. OMOXUMHYCCKHUI HCCIe0BaTeNIbCKast
AHAJIN30B
STAT FAX 1904+ nabopaTopus
Mkad cymmmpHbINA
17 JI CYHIKM M CTEPMJIM3ALIMM IIOCYAbl | Y 4eOHas naboparopus 2
mc-27-300-1 | MY PHITHSAILIH TOCY patop
Kamepa ms
st snexTpodopeTnyeckoro
BEPTUKAIBHOTO Hayuno-
paszaenenus OMOMOJIEKYIT,
18 | »suexrpodopesa Ha . Hccrea0BaTeNbCeKast
oTpeeNieHUs] UX MOJIEKYJISIPHOI
JIBa TeJjIsl, pa3Mep naboparopus
N MAacCChI
crexna 10 cM*10 cm
Jns nonydenus
Cymmnka o v
IO} HITEHOBBICYIIIEHHBIX
mno¢punbHas AK4-40 i .
19 WHJIMBU1yaJIbHBIX COCIMHEHH, VYuebOnas aboparopus 2
(mpou3BOAUTEIH 5
MOMAacCChl paCTUTENbHBIX KYJIbTYp U
Ap.
Hacronphas i 0
ISl pa3JIeJICHIS TeTEPOTCHHBIX ay4JHO-
uentpudyra 5430R c P P e
20 CUCTEM METOJIOM IICHTPU(YTUPOBAHUS MCCIIeI0BaTENIbCKas
OXJIaXKJIEHUEM (OT - 6
Ha X0JI0] naboparopus
11 110 +40) Y patop
YcTpoicTBO 11t
anekTpodopesa
pogop st anexTpodhopeTudecKoro Hayuno-
HYKJIEMHOBBIX
21 paseneHus U BbIICICHHUS UCCIIeIOBATENbCKAs
KHCIIOT B arapo3HbIX
HYKJIEMHOBBIX KHCIIOT naboparopus
U aKpHJIAMUTHBIX
TeIsIX
Muxkpo103aTopsl BrimonHeHne mpakTH4ecKuX padoT 1o Hayuno-
22 JTUCLIUATIIINHE HCCIIEI0BATENbCKAs
nabopaTopus

O6OPYI[OB3HI/IC, O6CCH€‘II/IB8_IOIJ_IC€ aZlallITalluIoO 3JICKTPOHHBIX U IIE€YaTHBIX 06pa30BaT€J'IBHBIX

pecypcoB JUTsl O0YJArOIINXCS U3 YHCIIA JIUI] C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBS

Tabmuma 19.
Ne Hammenopate Hasnayenue MecTo pa3melieHus
o0opynoBanust
1 |VYcrpoiictBo [IpennaznaueHo s oOydaromuxcs ¢|Y4ueOHO-METOINYeCKHA
MOPTATUBHOE JUISl | HApYIIEHUEM  3peHUsl  C  LEJbIO|OTAeN, YCTaHABIUBAETCS 10
YBEJIMYEHUS YBEIUYCHUS] TEKCTa W T0A00pa|MeCTy MPOBEICHHS 3aHATHH
DIONOPTICVISION |koHTpacTHBIX cXeM U300paKeHHS (pu HEOOXOMMOCTH )
2 |DnextpoHHBIA pydyHOi | [IpeHa3HaueHO I OOyYaroImuXxcs ¢ |Y4eOHO-MeTONICCKUit
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BUACOYBCINYUTCIIb

BiggerD2.5-43 TV

HapyILIEHUEM 3pEHUs I YBEIUYCHUS
Y YTEHUS TUIOCKOIIEYaTHOTO TEKCTA

OTJIeJl, YCTAHABJIMBAETCS 110
MECTY MPOBEACHUS 3aHATHI
(TIpu HEOOXOMMOCTH )

3 |Pammoxiacc [TopratuBHass 3BykoBass FM-cucrema|YdyeOHO-METOAMYECKUI
(paaroMukpodoH) Uisi  00ydaroluxcsi ¢ HapylIeHUEM |OTIeN, YCTaHaBIMBAeTCS B
«Coner-PCM» PM-6-|cnyxa, yaydmaromas  BOCHPUSITHE | MYJIbTUMEIUHHON
1 (3aymHbIii roj0coBoOi nH(pOpMaLIUU ayIUTOPUM 1O  MECTY
UHUKTOP) IIPOBEJICHUS 3aHATUHN (IIpU

HE0OXO0IMMOCTH)
[Tepeuens HAOOPOB IEMOHCTPAILIIOHHOTO O0OPYAOBAaHUS U yUeOHO-HATISAHBIX TOCOOU
Tao6muma 20.
Ne HauMenoBanue Ha3zunauenue MecTo pa3menieHus
1 | Ilpe3eHranuoHHble NnnrocTpatuBHBIE MaTepUanbl s

MaTepUallbl, CIIan-

KOHCIIEKTEI JIEKITHHI

MMPOBCACHU A JICKIUOHHBIX 3aHATHH

OVMK 110 aucnuruinge
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INPUJIOKEHUE 1
OIEHOYHBIE CPEACTBA 1O JUCHUIIVIMHE

1. Oﬁlllaﬂ XapaKTEePpUCTUKAa OUHECHOYHBIX CpPEACTB TEKYWIETO0 KOHTPOJAA H
HpOMe)RyTOqHOﬁ aTTeCTAalluM 110 TMCHUIIIMHE

Hepequb " XapaKTCPUCTHUKA OLCHOYHBIX CPECACTB TCKYIIECTO KOHTPOJIA U
HpOMeX(YTOqHOﬁ aTTeCTalvy 110 AUCHUILINHE IIPEACTABIICHBI B Ta6J'II/IHe 1.

Tabnuna 1
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakTepucTUKa OLIEHOYHOTO
OLICHOYHOI'0 OLICHOYHOI'O CPEJCTBA B
/1 cpeiacTBa
CpencTBa donme
Cemectp 7
Texkyuuii KOHTPOJIb
1. Tecr Cucrema cTaHZapTU3MPOBAHHBIX 3afaHui, | TecToBble 3amaHus IO
IO3BOJISIFOIIIAS aBTOMATU3UPOBATh | BapUaHTaM
MpOLIEAYPY U3MEpPEHUs YPOBHSA 3HAHWU U
YMEHUH 00y4aroIerocs
2. Pedepat [Iponykr  camoctositenbHOi  pabotsl | Tembl pedepaTos,
oOyuyarolierocsi, Ize aBTOpP pPACKPBIBAaET | TpeOOBaHMUS K
CYThb HCCIEyeMOH NpoOIeMbl, MPUBOIUT | OOPMIIEHUIO
pa3nuyHbBle TOYKHM 3peHHs, a Takxke | pedepara, JOKJIany,
COOCTBEHHBIE B3IUISA/IbI HA HEe, IIPE3EHTALMH

MpeICTaBIoIMI  cobol  myOinyHOe
BBICTYIUICHHE o IIPEICTaBICHUIO
IMOJIYUYCHHBIX PE3YyIbTAaTOB pemicHuAd
OIIpEeACIEHHON y4eOHO-TIPAKTHYECKOH,
y4eOHO-UCCIIEI0BATEIbCKON UM HayYHOMH
TEMBI

HpOMe)KyTO‘-IHaH arrecranus

1 DK3aMeH CpenctBo KOMILJIEKCHOM npoBepku | Komruiexkr
YCBOGHHS  y4eOHOr0  Marepuajia o | 9K3aMEHAI[MOHHBIX
JTUCITUTUIMHE, TIPOBEpKa YMEHHA © | OWUJICTOB
3HAHWM, HABBIKOB
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2. TpeOoBaHuUS K CTPYKTYpPe U COAEPKAHMIO OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJISI H MPOMEKYTOYHOI aTTecTaluu
2.1. TpeGoBaHUS K CTPYKTYpe U COAEPKAHMIO OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIs

2.1.1 Tect

I/ICHOJ'IB3yIOTC$I TCCTOBBIC 3aJaHUA H3 0aHKa TECTOBBIX 3aI[aHI/II\/JI o AUCHUINIMHE B COOTBCTCTBHU C KAJICHIAAPHO-TCMATHUYCCKUM IIJIAHOM

neknuii. Homepa Tem 3amanuii B 0aHKe TeCTOBBIX 3aanHuii: Crerudukaus TecToB, (OpMUPYEMbIX Ha OCHOBE OaHKa TECTOBBIX 3aJaHUM:

1. lmuna tecta: ot 7 10 23 TECTOBBIX 3aJaHUI

2. BpemeHHbIe OrpaHUYEHUS: OTPAHUYEH BO BPEMEHH OT 7 710 23 MUHYT, CpeJiHee BpeMsl BBIIOJIHEHHs OHOrO 3aaHus: 1| MuHyTa

3. Cnioco0 hopMupoBaHHe TECTOBOM MOCIEI0BATEIBHOCTH: CIIy4aiiHbIN BEIOOD 3a/1aHUN B paMKaX TEMBI.

BaHk TecToBBIX 3aaHuN

ITonHOTEKCTOBBIC BEpCUn 0aHKa TECTOBBIX 3a11aH1/1171 PasMCIICHBI B paMKaX 3JICKTPOHHOI'O y‘~IG6HO'MeTOI[I/I‘-ICCKOFO KOMIIJICKCA:

https://edu-spcpu.ru/course/view.php?id=3544

CrpykTypa 0aHKa TECTOBBIX 3aJ[aHUH 110 IUCIUILIMHE MIPEICTaBlIeHa B TabuIe 2:

Tabauua 2
. ;
HaumeHoBanue | 5 X 2 =
s = Ne TecToBBIX 3
o am = < O ™
Ne| numaktuueckod | & s HaunmeHnoBaHue TeMbI 3a1aHKS . S S
o X 3aganuii B bT3 2. =
EIIMHUILIB z = o 8
© oz
el 23
1 Jlexuus 1 —  |benku crpoenue, GyHKIUU 1.1-1.30 7
COOTB.

! eMHMUHBIT BEIGOP — 3aKPBITOI (POPMBI ¢ BEIGOPOM OTHOTO TPABHILHOTO OTBETA (B), MHOX. BEIOOP — 3aKPHITOH (POPMBI C BRIGOPOM HECKOIBKHX HPABHILHBIX OTBETOB (MHB),
B/H — 3aKpbITOH (POPMBI ¢ BHIOOPOM «BEPHO / HEBEPHO» (B/H), COOTBETCTBHE — 3aKPBITOM (pOPMBI Ha YCTAHOBJIIEHUE COOTBETCTBUS (€), OCIIEIOBATEILHOCTh — 3aKPBITOH (hOPMEI C

BI)I60pOM OCIeA0BATCIIBHOCTHU NIPABUJIbBHBIX OTBETOB (II), YUCJIO — OTKpI)ITOﬁ (I)OpMLI C KpaTKMM OTBETOM B BHUJIC YHUCJIa ('-l)
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DepMEHTBI, UX CTPYKTYPHO-(OYHKIIMOHANIbHASL OpraHu3aius. Mexanusm

Jlexuus 2 (depmenTaTuBHOrO KaTtanu3a. KuHeTHKa (EepMEHTATUBHBIX pPEaKLUi. 2.1-2.20 en. 20
OCHOBHBIC TTYTH PETYJISIIUU OHOKaTAIH3a.
20
Jlexuusa 3 HykenHOBBIE KUCIOTHI 3.1-3.25 N
COOTB. 5
4.1. OOMeH yrJIeBOJI0B 4,1-4.10 en. 10
Jlexums 4, 5 4.2. OOMeH KUpoB 4.11-4.20 en. 10
4.3. O0MeH 0eJIKOB, aMUHOKHUCIOT 4.21-4.30 ell. 10
e 5 5.1. BuraMuHbI 5.1-5.15 ell. 15
KIS
t 5.2 TopMOHbI 5.16-5.25 er. 15
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CootBercTBHE OaHKA TECTOBBIX 3aJJaHHUI Pe3yabTaTaM O0YUYESHHUS 10 JUCIHUILTUHE MPEACTABICHO B Tabuuie 3:

Tabmuua 3
~
HanmenoBanue | =z = % E
Ne | nmupaktrueckon § % | HawmmenoBanue Tembl 3aganus | 3 E IlepedeHb KOHTPOIUPYEMBIX PE3yIbTaTOB OCBOCHUS AUCLIUIUIMHBI
(105050500051 2 § ff g
Q
Jlexus 1 CrpykrypHast opranusanus OenkoB. CBOWCTBa MENTHUIOB W OEIKOB.
1 |benku ctpoenue, GyHKIUN OcHoBbl 3H3uUMOJNIOTHU. CHOCOOBI KAa4€CTBEHHOTO M KOJIMYECTBEHHOTO
ornpezaeneHus: 6eaTkoB. MeTobl pasyieieHus OEIKOB U MENTHI0B.
Jlexuus 2 depMeHTBl, UX  CTPYKTYPHO- @DepMeHThI, UX CTPYKTYpHO-(DYHKIIMOHANIbHAS OpraHU3alusi U CBOICTBa
(GyHKIMOHATBHAST ~ OpTaHU3aLUS. Kak Omokartanm3atopoB. Kiaccudukanus m HOMEHKIatypa (pepMeHTOB.
MexaHuzm (hepMeHTaTUBHOTO Kunerrnka gepMeHTaTHBHBIX peaknuid. MexaHn3M AeUCTBUS (EPMEHTOB.
2 [KaTanmu3a. Kuneruxkaj Hcnonp3oBanne pepMEHTOB B MEUIIMHE U (papmanuu.
(hepMEeHTaTUBHBIX peakuuii.
OCHOBHbIE  TYyTHU  pEryJsiluU
OroKaTaan3a.
Jlexuns 3 CTpoeHne  HYKJIEMHOBBIX  KHCIOT. MeTonbl  Ka4yeCTBEHHOIO U
3 [HyknenHOBBIE KUCIOTHI KOJIMYECTBEHHOI0 aHAJIN3a HYKJIEHHOBBIX KHCIOT. CHHTE3 HYKJIEHMHOBBIX
KHUCJIOT B KJIETKE.

2
1 — 3Hate, 2 — 3HATH U YMETh
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2

S|
HanmenoBanue | % = Z E
o e
Ne | nmpnakTuueckoit q§ Z | HaumenoBanue TeMbl 3afanus | 2 ; [lepedyeHb KOHTPOIUPYEMBIX PE3YIHTATOB OCBOCHUS AUCIIUTLIMHBI
=6 e
=]
€AMHUIIBI 2 g > %
Jlexuus 4, 5 O6men yrieBooB. [lepeBapuBanue yrieBoJoB. BHYTpUKIEeTOUHBIH 0OMEH

4.1. O6MmeH yrieBoaoB
4.2. OOMeH KHUpPOB
4.3. OOMeH OeIKOB, aMUHOKHUCIIOT

YIJIEBOAOB:  TJHMKOTCHONM3,  TJUKONIU3,  CIUPTOBOE  OpOXeHwe,
OKHCITUTEIbHOE JCKapOOKCHIIMPOBAHUE MHUPYBATa, UK TPUKAPOOHOBBIX
KHUCIOT. BHOCHMHTE3 yriaeBOJOB: TIIOKOHEOTeHe3, OMOCHMHTE3 TJIMKOIEHA.
HeiiporymopainbHast peryJsiys yriieBOIHOTO OOMEHa.

O6men nunuaoB. IlepeBapuBaHue IUNUAOB B KENYIOYHO-KUIICUHOM|
TpakTe. JKem4Hble KHCIOThl U X POJIb B MUIIIEBAPEHUU. PecuHTe3 TMnuIoB
B KkuIIeyHOM snuTenuu. Kartabonusm munugoB B TkKaHsAX. OKHUcleHUE
BBICIIUX KUPHBIX KUCIOT. CHHTE3 KUPHBIX KUCIOT U JUMHAOB B TKAHSIX.
O6meH xonectepuHa. HeliporymopaibHas peryasnuus JUIHIHOTO OOMEHa.

O6men OenkoB. buocuHTe3 U 00MEH aMHUHOKHCIOT. AMHUHOKHCIOTHI KakK|
TeKapCTBEHHBIE MTPETIapaThl.

OcHOBBI OMOPHEPTeTHKHU. bronornyeckoe OKuCIeHUE.

WuTerpamus metabonm3ma. B3auMocBsizb Mex 1y 0OMEHOM OEJIKOB, JKUPOB,
yrieBogoB. OOIIMe NpUHIMIBI MHTErpanuu meradbonusma. Kirodesble
MeTabOIUThI
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2

=
HaunmenoBanve |3 w D E
o S B O 8

Ne |  nmupaktnueckon o % | HawmmenoBanue Tembl 3aganus | 3 ; [IepeueHb KOHTPOIUPYEMBIX PE3YIBTATOB OCBOCHUS UCLIUIIIIUHBI
=4 e,
=]
€IMHHULIBI S g > 2
Q
Jlekuus 5 5.1 Buramunsi OCHOBHBIE MEXAaHHM3MBI M CHCTEMBI PEryJSIMM OOMEHa BEIICCTB HA|

5.2. T'opmonb!

pa3NUYHBIX YPOBHSX. Perymsinus ¢epMEeHTaTUBHOW AaKTHBHOCTH HA
TCHETUYECKOM U SMUTCHETUYECKOM YPOBHSIX.

bruoxumuueckass (QYHKIHS IKUPOPACTBOPUMBIX UM BOJOPACTBOPUMBIX|
BuTaMMHOB. KodepMmeHTHBIE (OPMBI BOAOPACTBOPUMBIX BUTAMHHOB, HX|
POJIb B peryJsIsiliui 0OOMeHa BELIEeCTB.

l'opMoHanbHast perymauus Kak MEXaHU3M KOOpJMHAUuU oOMeHa
BemectB. Pomp  IHC, rumoramamyca, runoduza. Uepapxus
ropMoHanpHOU perymsinuu. Kiaccupukanuss ¥ CTPYKTypa TOPMOHOB.
CrepounHble  TOPMOHBI,  TOPMOHBI-TIPOU3BOAHBIE  AMHUHOKHCIOT,
NENTHIHBIE TOPMOHBI, TOPMOHBI - TIPOM3BOJHBIC JKUPHBIX KHCIIOT,
MOJICKYJISIPHBIE MeXaHU3Mbl HX JeiicTBua. CBOWHCTBA TOPMOHOB W
MEXaHU3M UX AEUCTBUS (LUTO30JIbHBIA U MEMOpPaHHO-BHYTPHUKIETOUHBIN
MeXaHu3Mbl). BHyTpHK/IeTOUHBIE TOCPEAHUKH ASUCTBUS TOPMOHOB. PoJib
HAM®, I’ M®, nonos kanbius, GocGonHO3UTHAOB (MHO3UHTpUOChHaTa
u auaruirnuiepua). Tumnel npoTenHkuHas. [lpumMeHeHne ropMOHOB U UX

CHHTCTHYCCKHUX aHAJIOI'OB B MC/IUITUHE

KonngecTBenHbIC XapaKTCPUCTHUKU 0aHKa TECTOBBIX 33}13HHI>1 Mo JUCHUIINIMHE MMPEACTABJICHLI B Ta6m/1ue 4.

Tabnuia 4
@DOopMBbI TECTOBBIX 3a/IaHUN
Bcero | 3akpsiToii popmbl . .
HaumenoBanue 3aKpBITON (DOPMEI C . 3aKpBITON (DOPMEI C
. TECTOBBIX C BBIOOpOM 3aKPBITON (HOPMBI
TUIAKTHYECKON . BBEIOOPOM BBIOOpOM Ha YCTaHOBJICHHE
3a7aHAl OJIHOTO C BBIOOPOM BEpPHO
€ IMHHIIBI HECKOJIBKUX MOCIIEZIOBATEILHOCTH COOTBETCTBHS
(T3) MIPaBUIBLHOTO / HEBEPHO
MIPABHJIBHBIX OTBETOB MIPABHJIBHBIX OTBETOB
OTBeETa
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IIT. % IIT. % IIT. % IIT. % IIT. %
Jlexums 1 30 23 76,7 - - - - - - 7 23,3
Jlexmus 2 20 20 100 - - - - - - - -
Jlexmus 3 25 20 80 - - - - - - 5 20
Jlexuus 4,5 30 30 100 - - - - - - - -
Jleknuus 5 30 30 100 - - - - - - - -
HToro 135 123 91,3 - - - - - - 12 8,7
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2.1.2 Peepar
TpedoBanus k odopmienuo pedeparon: oobeM pedepara: 5-10 cTpaHull MEIaTHOTO TEKCTA,
mpudt Times New Roman 14 nr; pedepar momkeH comepxkarb 0030p HE MEHEE MSITH WCTOYHHKOB

UH(OPMAIIMU U COAEPKATh CIEAYIOIUE pa3eibl: IOCTAHOBKA MPOOIEMBI, aHATIHU3 TEKYIETO COCTOSHUS

(mpo0GJ1eMbl, BHIBOIBI).

Tembl pedepaToB

Jleknus 1.

1. OcHOBHbBIE IPUHIIUIIBI U TAKTUKA HCCIIEOBAHUN B OMOXUMUH.

2. CoBpemeHHbIe MPOOJIEeMbl B ONOXUMUU U ITYTH UX Pa3pPEIICHHUS.

3. MeTto/1bl BBIZICTICHUS U UICHTU(UKAIINY PA3TMYHBIX THIIOB OMOJIOTUYECKIX MOJICKYIL.

4. OcHOBHBIE IPUHLIUIIBI U METO/IBI pa3eiieHUsl OEIIKOB.

o. CoBpeMECHHBIE MOJICKYJSIPHO-TCHETUYCCKUE U OMOXMMHYECKHE METOAbl H3y4YCHHS
COCIMHEHUN

Jlekuus 2.

6. [IpumeHnenne GpepMEHTOB U HHTUOUTOPOB B METUIIUHE.

7. [TonsiTre 0 KaTaIM3e U KUHETUKE OMOXMMHYECKHUX IIPOIIECCOB.

8. Baxueilmye KIMHUKO-OMOXMMHUYECKHE IMOKa3aTeldd pa3iuuHbX ¢a3 mporecca
BOCIIJICHUSI.

9. MeTtobl o1ieHKH (PePMEHTATUBHON aKTUBHOCTH B OMOXMMHYECKOM aHAIN3E.

10.  ®depmeHTH, H30(QEPMEHTHI W WX JUATHOCTUYECKOE 3HAYCHUE TPU PATHMYHBIX
MATOJIOTUIECKIX

mpoleccax.

Jleknus 3

11. Moaudukamus JTHK in vitro.

12.  BO3MOXHOCTH TNPUMEHEHHUS PEHTTEHOBCKOM M JJIGKTPOHHOM MHUKPOCKONHHU B

OMOXHMUYECKHUX HCCIICOOBaAHUAX

13.

HcTopus pa3zpabotku coBpemeHHoi Metonuku [I1IP. Anroputm npoBeneHus U 0061acTu

npumenenus [111P.

14.  HacneactBenHble 00J€3HH OOMEHA BEIIECTB M COBPEMEHHBIC OMOXMMHUYECKHUE METO/IbI
179

JMAarHOCTHKH.

15.  CoBpemeHHas CTpaTerusi MAaTPUUHBIX CUHTE30B.

Jlexkuusn 4, 5

16.  OcHOBHbIE NPUHIMIIBI PETYIISAILMH METa00IUYECKUX MTPOLIECCOB.

17.  HapyueHus yrieBogHOIro U JIMIKUIHOTO OOMEHA IIPU caXxapHOM Juadere.

18.  Pa3nuuHBIe TUITBI THIIEPIUTIONPOTEHHEMHUH U MX OMOJIOTHYECKas TUAarHOCTHKA.

19.  buoxumHUECcKHe acIeKThl aTepOCKIIepo3a.

20.  Hapymenwust metabonm3mMa Mpu OOJIE3HSX IIUTOBUIHOM Kee3bl

Jlekuus S.

21.  BuramuHsl rpynmnsl B v ux ponb B pa3BUTHHU IETCKOTO OpraHU3Ma

22.  IlpemapaThl BUTAMHUHOB

23.  BopopacTBopHMbIe BUTAMUHBI, KaK KO(PAKTOPbI (PepMEHTOB

24.  BwuramuH C u €ro poib B OpraHu3Me.

25. MukpoOHBI CHHTE3 BUTAMUHOB
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2.2. TpeOoBaHUSI K CTPYKTYpe H COJAEP:KAHUIO OLEHOYHBIX CPEACTB MPOMEKYTOUYHOM

aTTecTalluu
Cemectp 2

2.2.1. DK3aMeHALMOHHBINA OHJIeT
[TepeueHb BONPOCOB 3K3aMEHA, CTPYKTYPUPOBAHHBIN MO «KATEropusM» (IO MPOBEPSEMBIM

KOMITETCHIIMAM / MHAMKATOPAaM JIOCTHKEHUSI KOMITETCHIIHH ), TPEACTaBICH B TabauIIe 5.

Tabmuua 5

Kareropun
IJIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHUS

®opMynMpoOBKa BOIIPOCa

JUCHUITIIMHBI
HHaHpreMBIe 1. HpeﬂMeT n 3aJgadyu OMOJIOTHYECKON XHUMHHU. O6H_[I/Ie ITPUHIIUIIBL
pE3yJbTAaThl  OCBOEHUS TEXHOJIOTUH OHMOXUMHYECKUX HUCCIICOA0BaHUU

mucruruimHael Ne 1, 5

2. OCHOBHBIC IPUHITUIIBI K METOJIbI Pa3/IeJICHUsI OCIIKOB.

3. Meroapl BBIACICHUS W pa3leiCHHEC HYKICHHOBBIX KHCIOT U3
OMOJIOTMYECKOr0 MaTepuaa.

4. HaTuBHBIC CTPYKTYPHI OCTIKOB M MX ()YHKIIMOHATHHBIC OCOOCHHOCTH.

5. Cnoxuble Ocnkd wuIM O€lIOK — HEOCIKOBBIE KOMIUICKCHI, HX
knaccudukanus. OCHOBHBIEC MPEACTABUTEIN CIIOKHBIX OSJIKOB
6. Buonorunueckue byHKIIUN reMorjo0uHa, MHOTJIOOHHA,

reMcozepxamux GepMEeHTOB.

7. Xapakrepuctuka ctpyktyp JJHK. OcoO0eHHOCTH CTpOSHHSI XPOMOCOM.
8. Xapaxrepuctuka ctpykryp PHK na nmpumepe TPHK.

9. Penmukanus JIHK, ocHOBHBIE THIIBI U SHEPTE€THKA ITPOLIECCOB.

10. Penapanus nospexaenHoi JIHK. depMeHTHBIE CHCTEMBI TEMHOBOU
penapanuu.

11. Xapakrepuctuka MyTareHHbIX (akTopoB. Tumbl MmyTanuii.

12. MonekyssipHble 00JI€3HU U IPUUMHBI UX BO3SHUKHOBEHUS

13. MonekynsipHble MEXaHH3MBbl OHMOCHHTE3a MOJUNENTUIHON IIeTn
(TpancusuusiO

14. Perynauus 6uocunTre3a 6enka

15. 3agauu ¥ nepcreKTUBbl Pa3BUTHS T€HHOW WH)KEHEPUHU

[Inanupyemsblie
pe3yabTaThl  OCBOCHHS

mucrniiuHel Ne 4, 5

1. XUMHU3M U perynsduus Metabonnus3ma INIMKoreHa. XapakTepucTHKa
(bepMeHTOB.
2. I'mukonu3 kak (yHKIMOHAIbHBIA MYJIbT(QEPMEHTHBIH KOMILIEKC,

XUMHU3M, PETYIATOPHBIE (PEPMEHTHI IITI0K03a, OMOJIOTHYECKOe 3HAUCHHE.
3. OxucnuTeNnbHOE J1€KapOOKCHIIMPOBAHWE MHPYBaTa, XHMH3M,
Ouosiornyeckas pojb Kak IpUMEp CTPYKTYpHO-()YHKIIMOHAJIEHOTO
MYJIbTU(EPMEHTHOTO KOMILIEKCA.

4. LTK, xumu3M, perysamus mporecca, OHWOJIOTHYECKas poOllb,
WHTETPALMOHHOE 3HAYCHHE.

5. Peakiun B3auMHOTrO TNpeBpaIleHUs aMUHOKHUCIOT B OpraHHu3Me,
CBSI3b C pa3IMYHBIMU BHJIAMH OOMEHa.

6. XumHueckas crparerus 00e3BpeXKMBaHUsI aMMUAKa B OpraHU3Me.
7. Cunre3 u pacnan rema. [Ipunmun perynsuuu. O6e3BpexuBaHNe
OunpyOuHa B OpraHu3Me.

8. Cunres u pacnag HykaeoTu10B. [Ipuniun perynsuuu. [Togarpa.
9. Kartabonu3m 1 OMocuHTE3 TPUALMITIUIEPUI0B U (HOCOoIUuI0B

B KJIeTKax. XapaKkTepucTuka (pepMeHTOB.

10.  CpaBHuTenbHAs XapakTepUCTHKA CHUHTE3a H B-oxucneHus
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BBICIIUX JKMPHBIX KUCIOT . XapaKTepUCTHUKA CUHTA3bl BHICIIUX JKUPHBIX
KHUCJIOT y 3YKapHoOT.

11. OO6men X0JIECTepHHA, perymsnus, Ouojorudyeckas poib
xosecrepruHa. bBuoxuMuueckne 0OCHOBBI aTEPOCKIIEPO3a.

12. Xumuueckue UM DHEPreTUYECKHE  OCHOBBI  HMHTErpaldu
MeTabonmu3Ma.

13. 3HavyeHWe BUTAMHUHOB W TOPMOHOB B HHTErpaluud oOMEHa
BEIIECTB.

14. Kodepmentasie HopMbI BOJOPACTBOPUMBIX BUTAMUHOB.

15. MexaHu3M AeUCTBUS TOPMOHOB Pa3JIMYHOM IIPUPOBI, 3HAYCHHUE B

PETYJAINA PA3JIMIHBIX BUIOB obMeHa.

[Inanupyemble
pe3ynbTaThl  OCBOCHHSI
muecrruiiHael Ne 1, 2

1. KommaprmeHTanu3zanus (pepMEHTOB B IUTO30JI€ )KUBOTHOM KJIETKH.
2. XapakTepucTuka MapKepHbIX (bepMeHTOB pa3IUYHbIX
KOMIIAPTMEHTOB KJIETKH U UX IMarHOCTUYECKOE 3HAaYCHHUE.

3. Jlokanu3auus noau(epMeHTHBIX U HaIMOJIEKYJIIPHBIX KOMILJIEKCOB B
KJIETKE, TUIIBl UX CTPOEHUS.

4. 3HayeHMe  HH3UMOJIOTMM  JJIsI  JUArHOCTUKM M JICUYCHMS
IIaTOJIOTUYECKUX COCTOSTHUM.

5. CrpykTypHO-YHKIMOHAJIbHAS OpraHU3alksl aKTUBHOIO ILIEHTpPA
(bepmeHTOB. EMUHMIIBI aKTUBHOCTH (PEPMEHTOB.

6. Mexanusm neicTBusi GepMeHTOB. 3HaUeHUE 00pa3oBaHUs (HEepMEHT-
CyOCTpaTHOro KOMILJIEKCa B IIPOLIECCE KaTalu3a.

7. VYpaBHeHHE CKOpPOCTH (pepMEHTaTUBHOM peakuuu Muxasnuca-
MenrteHn. XapakTepucTuka M omnpexneneHne Vmax u Km. YpaBaenue
JlalinmynBepa-bepka, ero npakTuueckoe 3Ha4YeHHUe U IPUMEHEHHE.

8. OcHoBHBIC TOJOXEHUSA (HEPMEHTATUBHON KHHETHUKH. 3aBUCHMOCTD
CKOpPOCTH PEaKLUu OT KOHIIEHTpauuu cyocrpara u pepmenta, pH-cpensl,
TEMIIEPATypbl U BPEMEHU PEaAKIIUH.

9. HHruburtopsl, X THMHBI U 00IIAs XapaKTEPUCTHKA.

10. JlexkapcTBeHHBIC TIpenapaThl Kak KOHKYPEHTHbIE U HEKOHKYPEHTHBIC
UHTUOUTOPBI.

11. OcHoBHBIE TUIIBI PETYISILIUN aKTUBHOCTU (pepMeHTOB. ['eHeTnueckuit
U MIUTEHETUYECKUH YPOBEHb PErysaiuu (pepMEHTOB.

12. OcobOeHHOCTH YH3UMOMATHOCTUKH MTPU HH(PAPKTE MUOKAP/IA.

13. OcobeHHOCTH HH3UMOJMATHOCTHUKM MpU TemaTtuTe | IHUppo3e
MIEYECHH.

14. ®epmeHTaTUBHBIE HapyLIEHUs MPH 3a00JIEBAHUAX CBEPTHIBAEMOCTH
KpPOBH.

15. Du3umomnaronoruu pu HapyleHUN (GYHKIIMOHUPOBAHUU
MIOJIKENTYAOYHOM JKEIIE3bI.

[Inmanupyemsle
pe3yabTaThl  OCBOCHHUSI
IUCHUIUIMHBI Ne 1, 3

1. Tlonsatue o OuonoruyeckoM okxkucieHuu. Ponb kuciopona B
O6uonornueckoM okucieHnuu. Ilyrtu cunresa AT® B kieTkax.

2. Topsaok  pacronoxkeHus: (EepMEHTOB BO BHYTpEHHEW MeMmOpaHe
MUATOXOHJpui. [loHATHE penoKC-MOTeHIMAala, €ro 3HAa4eHue B
(hopMHUPOBAHUH JBIXATEILHON IIETIH.

3. Cxema 1enu JpIxaTeNbHbIX (PEPMEHTOB, XapaKTEPHUCTUKA KOMILIIEKCOB.
4. KommdecTBeHHas XapaKTEpUCTUKA BBIXOJA DHEPIMM HA Pa3IUYHBIX
JTanax  OMOJOrMYECKOrO  OKMCIEHHA. 3HA4Ye€HUE  CTYNEHYaToro
BBIJIEJICHUS DHEPTHUH.

5. MexaHu3M conpsiKEHHOT0 OKUCIUTENBHOTO (pochopuiupoBaHusl.

6. Xemmocmornueckas rumnore3sa Mutdemta-CkynaueBa. MexaHu3M
00pa3oBaHMsl MEKTPOXMMHUYECKOTO MOTEHLIMANIAa Ha COIpsrarouiei
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MeMOpaHe MUTOXOHIPHIA.

7. Crpoenne AT® cunHrerassl. MONEKYISPHBII ~ MEXaHU3M
(GyHKIIMOHUPOBAHMS.

8. JlpIXaTenbHbIM KOHTPOJIb, PETYJSALHUS COIPSDKEHUS OKHUCIEHUS U
dhochopmmposanus. Koaddumuent P/O, ero onpeneneHue u 3HaueHue.
9. Mexanu3Mm pa300IIeHHs IPOLIECCOB OKUCICHUS U (POCHOPHINPOBAHHSL.
10. Maruburopsl nbixanws, oTHomieHne P/O Ha pasHBIX 3Tamax HX
JICUCTBUA.

11. Dxk3oreHHble W DHIOTCHHBIE  PA300MIMTENN  JIBIXaHUS |
¢dochopunrpoBanus, MEXaHU3M JCHCTBUSI.

12. B3auMocBs13b 00MEHA BEIIECTB M SHEPTHUHU

13. Xapakrepuctuka ampubOonuueckux myrei meradonusma. Kirouessie
MEeTaOOIHTHI.

14. Nonodopsl, mpotoHodopel. Mexanusm aeiictBus. [Ilpumenenue B
MEIUIINHE.

15. JlexkapcTBEeHHBIE BELIECTBA MHTUOMTOPHI (DEPMEHTOB JBIXATEIBHOM
1enu.

6. ColOecemoBaHue 10
TEeME JIHCCEePTAIMOHHOM
paboter Ne 1,2, 3 4,5

OOyuaromuiicsi  TOTOBUT NPE3EHTALUI0 WX 5-7 CIaloB 1O TeMe
JICCEPTAIMOHHOMN pabOTHI.
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JIdcT akTyajm3anuu padoueil mporpamMmbl
no aucuunianne 2.1.3 buoxumus

XapaKTepI/ICTHRa BHECCHHbIX

. Jdata u Ne
U3MEHEeHU I

nporoxkoaa JHTC
(c ykazaHueM NYHKTOB IOKYMEHTA)

INToanuck
OTBETCTBEHHOI'0O
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