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1. lesiu ocBOEHUsST TMCHUTIAHBI (MOLYJIs1)

Hensivu - n3ydeHrne oOMIMX MPUHIUIIOB PETYISIIIUA METa0OIMYECKUX TPOIIECCOB B KIIETKE
po- U SYKapuoT, (GOPMHUPOBAHKE LIEIOCTHONH CHCTEMbI 3HAHUH O MEXaHHU3MaxX KOHTPOJII METa0o-
JIMYCCKUX MMPOUECCOB N MCIKKIICTOYHBIX KOMMYHUKAIHUAX.

3a1a4uu JUCIUTLTHHBI

-(popmupoBanue 0a30BBIX 3HAHUI U OHATHH B 0071aCTH HHHOBAIIMOHHBIX OMOTEXHOJIOTHIA;

-(bopmMHUpOBaHHE MPEICTABICHUI O TEXHOJIOTHSIX MTPOM3BOJICTBA OCHOBHBIX BHJIOB OMOTEX-
HOJIOTUYECKOU MMpOAYKIMHU, IMOJTYYCHUA 3HAaHUU U HaBBbIKOB, HeO6XOI[I/IMBIX AJI OCYHICCTBJIICHUA U
yIPaBJICHUS TEXHOJOTMYECKUMH MTPOIIECCAMHU;

-popmMupoBaHue y 00y4aeMbIX CIIOCOOHOCTEH ISl OICHKH IMOCIEICTBUN UX MPOdeccro-
HAJIbHOM JEATCILHOCTH, [TPU YUYACTUH B PEIICHUU MPAKTUYCCKUX COLMATBHBIX M 9KOHOMHUYECKHX
npo0sieM B 0071aCTH OMOTEXHOJIOTHH.

2.MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl

CornacHo ydeOHOMY IUTaHY TO HampaBieHuto moAroToBku 19.03.01 buorexHomorus
TUCIUIUIMHA « Perymsuust metabonu3ma KIETKW» SBISETCS AJIEKTUBHOM JAUCHUIUIHHON
(b1.B.1B.09.01).

Matepuan IUCIUIUIMHBI OCHOBBIBAETCS HA OMOPHBIX 3HAHUAX, YMEHHIX U HABBIKaX TAaKUX
JTUCLUILINH, Kak: «Marematukay, «Opranndeckas Xumus», « xonorus», «duzukay. TecHo
B3aMMOCBS3aHa C TAKUMU AUCHUILTUHAMH, KaK: «BHOTEXHOJIOTUS YTUIIM3AIMH U OYUCTKHA OTXOJI0B
C.-X. [IPOMU3BOACTBAY, «OCHOBBI aCENTUKU B OMOTEXHOIOTMYECKUX IIPONU3BOACTBAX, «["ennas
UHXeHepus», «HxeHepHbIe OCHOBBI B OMOTeXHOJIOTHNY, «[lumeBas 6uorexnonorus». Ciyxut
0a30M 17151 MPOXO0XKACHUS MPOU3BOACTBEHHON MPAKTUKN HAYYIHO-HUCCIIE0BATENbCKas paboTa,
noarotosku Kk I UA.

3. Ilnanupyemblie pe3yiabTaTbl 00yYeHUs] MO JMCUMILINHE, COOTHECEH-
Hbl€ C IUVIAHMPYEMbIMH Pe3yJIbTATAMHM OCBOEHHsI 00pa30BaTe/IbHON NMPOrpam-
MbI
B pe3ynbrare u3ydeHus JUCHUIUIMHBI 00yUYarOIIUNCS T0JKEH YCBOUTh TPYJIOBbIe (PYHKLIUU
B COOTBETCTBHMHM C IpodeccuoHabHbIM cTanaapToM 26.008 Crenuanuct- TeXHOJIOr B 00JacTH
OPUPOJOOXPAHHBIX (DKOJIOTHYECKHX ) OMOTEXHOJOIMH YTBEp)KAECH NpUKa30oM MUHHUCTEpCTBaA
TpyZaa u conpanbHoil 3amuThl PO ot 21 1ekabpst 2015 roga Ne 1046 1)

O000111eHHbIE TPYIOBbIE BriOpanHbIe Tpy1OBbIE AEHCTBUS
by (OTD) Tpynossie pynkiuu (TD) (TID)

Mounutopuar cocrosiHus | OcymecTBienue  skonoruue- | [IpoBenenue nabopaTopHbIX uc-
OKpY’)Kalolled Ccpeabl C | CKOH OIIEHKM COCTOSIHUS IMOJ- | CJIEJIOBaHMM M 3KCHepTH3 OHo-
NPUMEHEHUEM TMPHUPOJAO- | HA30PHBIX ~ TEPPUTOPUN U | JIOTMUECKOTO MaTepuaa
OXpaHHBIX  OHOTEXHOJO- | BO3MOKHOCTH NPUMEHEHHS Ha
rui A HUX TPUPOJIOOXPAHHBIX OHO-
texHoxoruit A/01.6

OneHka pUCKa U OCYIIECTBIIE-
HUE Mep MPO(HUIAKTUKH BO3-
HUKHOBEHHUS 0YaroB BPEIHBIX
OpraHU3MOB Ha MOJAHA/I30PHBIX
TEPPUTOPHUSAX C MPUMEHEHHEM
MIPUPOTOOXPAHHBIX OUOTEXHO-
noruit A/02.6

[Ipouiecc u3yyeHUs: MUCIUIUIMHBI HAlpaBlieH Ha (JOPMHUPOBAHHE CIECIYIOIINX KOMIETECH-
LU
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VYK-1. CrocobeH ocymecTBIsSITh MOUCK, KPUTHYECKUN aHaIu3 W CHUHTE3 HWH(OpPMAIWH,
NPUMEHSTh CHCTEMHBIN TIOJIXOJT JJIsl PEIICHHUS OCTABJICHHBIX 3a/1ay;
[1K-1- CriocoGeH BianeTh OCHOBHBIMH METOJAMH, TPUEMaMH IIAHUPOBAHUS M TPOBEIE-
HUS 9KCIIEPUMEHTAIILHBIX MCCIICIOBAaHUHN, 00paO0TKH M MPEICTABICHHS MOJYyYCHHBIX PE3YIbTaTOB
B CBOEH MpodeCCHOHAIBHON 00J1aCTH;
[TIK-6- CnocobeH TpoBOAHUTH OAKTEPHUOIOTHUECKHE, TOKCHKOJOTHYECKHE HCCIICIOBAHUS
NPUPOIHBIX 00Pa3IOB, TEXHHYECKUX CPEJICTB U TEXHOJIOTUYECKUX MPOIIECCOB C YUETOM IKOJIOTH-
YECKUX MOCJICACTBUN MX MPUMCHEHHUS.

Kon n sanmeno-

Kpurepun onieHuBaHms pe3yasTaToB 00ydeHUs

BaHUC YHUBED- Kon u naume- HU3KUN
CaJIbHOM KOMIIe- HOBaHUE UHOIU- (mOmOpPOroBHIH,
TCHIMH KaTopa JOCTH- KOMITETEHIIUS N .
IIOPOrOBBIN 0a30BbIi o
JKEHUsI YHUBED- HEe chopMUpO- NIPOJABUHYTHIN
CaJIbHBIX KOM- BaHA)
NEeTeHUUN
VYK-1. Cnocoben | UJI-1yk.1 — AnHa- | He amammsupyer | Cmabo amamu- | B mocrarounoit | Ha BBICOKOM
OCYIIECTBIIAITh I0- | JIM3HPYET I0- | MTOCTaBICHHYIO 3MpyeT IIOCTaB- | CTENICHW aHalH- | YpOBHE aHAalH-
UCK, KPHUTHYECKHMH | CTaBICHHYIO 3a- | 33j1ady, BBIJIENss | JICHHYIO 3aJady, | 3MpyeT  II0CTaB- | 3UpYeT II0CTaB-
aHanM3 M CHHTE3 | Jlauy, BBIACIAS ee | ee 0a3oBble CO- | BhIACISIsS ee Oa- | JIGHHyIO 3ajady, | JEHHYIO 3ajady,
nHpopmanny, 0a30BbIE COCTaB- | CTaBISIONIUE, 30BBIE  COCTaB- | BBIICIssSL ee 0a3o- | BbLensisi ee Oa-
MIPUMEHSITH CH- | JISIIOIIHE, 0Cy- | OCYIIECTBIISIET JSIOLIME, OCY- | BbIE COCTaBISIIO- | 30BBIE  COCTaB-
CTeMHBIIl  MMOJXOJ | WIECTBISET  Jie- | AEKOMIIO3HLHIO LIECTBIAET Je- | IIHMe, OCYIIECTB- | JIIOIIHE, OCY-
JUISL PELICHUS TMO0- | KOMIIO3UILIUIO 3a7a4u KOMITO3HIIHIO JSIET JIEKOMIIO3U- | IIECTBISET Jie-
CTaBJICHHBIX 33/1a4 | 3aJa4d 3a7a4n MO 331391 KOMITO3HIIHIO
3aJa4n
N-2yx-1 — | He moxer naxo- | Hemocratouno JloctatouHo X0- | YCIEImIHO Haxo-

Haxomutr u kpu-

AUTb W KpUTHYC-

HaXoAuT U KpH-

pOoImIo HAXOAUT H

JAUT U KpUTHYC-

THYECKH aHaJdW- | CKH AaHAIW3WUPO- | THYCCKA aHAllM- | KpUTHYCCKH aHa- | CKH aHAIU3HPY-
3upyeT mHPOpMa- | Batb  WHpOpPMa- | 3UpyeT HUHPOP- | IU3HPYET uH- | eT  wHpOpMa-
[UI0, HEOOXOoaM- | 1M, HEOOXOau- | Maluioo, HeoO- | ¢dopmanuioo, He- | U0, HEoOXo-
MYI0 JUId pelle- | Myl sl pelie- | XOAuMyl il | OOXOOUMYH Juis | TUMYIO Uil pe-
HUS IIOCTaBJICH- HUA IIOCTaBJICH- peuicHus 10~ peuIicHuss 1mocTaB- HICHUsS II0CTaB-
HOH 3a/1auu HOM 3a71a4un CTaBJICHHON JICHHOM 3a/1auu JIEHHOM 3a/1auun
3a7a4u

N-3yk1 — Pac- | He wmoxer pac- | Crabo paccmat- | Xoporio pac- | OtnuaHo  pac-
CMaTpUBaeT BO3- | CMATPUBaTh BO3- | PUBAET BO3- | CMaTpuBaeT BO3- | CMaTpPHBaeT

MOXXHBIC BapHaH- | MOXKHBIE BaphaH- | MOXKHBIC BapH- | MOXHBIC BapHaH- | BO3MOKHBIE

THl pEIICHWS 3a- | Thl pEIICHWS 3a- | aHTHl pPEIIeHHs | Tl PEIICHHs 3a- | BapUAHTHl  pe-

ladyd, OIEHHMBAas
HUX JOCTOMHCTBA U
HEIOCTaTKH

Jayd, OICHUBAs
HUX JOCTOMHCTBA U
HEIOCTaTKH

3a7a4d, OILIEHH-
Basg HX JOCTO-
HHCTBA M HEJO-
CTaTKH

Ja4du, OIICHUBasA
nX JOCTOMHCTBA U
HEIO0CTaTKHU

IICHUA 3a1a4u,
OLICHUBAas nux
JOCTOMHCTBA U
HCIOCTAaTKH

I/II[-4yK.1 — Ap—
TYMEHTHUPOBAHO

dbopmupyer co06-
CTBEHHBIE CYXKZe-
HUS W  OIICHKH,
oTnmyaeT (axKTHl
OT MHEHMH U HH-
Tepnperanuii B
paccyXIeHUAX

JPYIHX Y4acTHHU-
KOB  JIeSITEJIbHO-
CTH, TMPUHUMAET
000CHOBaHHOE

pElIEHUE IMOCTaB-

He wmoxer ¢op-
MHpOBaThb  COO-
CTBCHHBIC CYXJIe-
HUA nu OLICHKH,
oTianyaeTr (paxThl
OT MHEHHUH U HH-
Tepnperauuii B
paccyXICHHUIX

JIPYTUX YYacTHH-
KOB  JIeATEILHO-
CTH, TIPUHHMACT
000CHOBaHHOE

peIlleHre TOCTaB-
JICHHOM 3a7a4n

Heysepenno

¢dopmupyer

COOCTBCHHBIE

CYXKICHUS u
OIIEHKH, OTIIH-
gaeT (akTel OT
MHEHUM H HH-
Tepruperanuii B
paccyXIeHUsX
JpYTUX  y4acT-
HUKOB JI€SITENb-

HOCTH, TIPUHH-
MaeT  00OCHO-
BaHHOE  pellie-

JloctaTouHo uyert-
KO ¢dopmupyer
COOCTBEHHBIE

CYXIIECHHUS u
OIIEHKH, OTJINYaeT
(akTBl OT MHEHUIT
U HMHTEpHpeTanuil
B PaCCYXKICHUIX
JPYTUX YYacTHH-

KOB  JeATEIbHO-
CTH, TNpPUHHMAET
000CHOBaHHOE

pelieHne ToCTaB-
JIEHHOH 3aJa4u

Otmnyao  ¢op-
MUpPYET co0-
CTBEHHBIE CYX-
JCHUS W OILCH-
K{,  OTJIMYaeT
(akTel OT MHE-
HUH W UHTEp-
npeTanui B
paccyXIeHHusX
JpYrux —ydact-
HUKOB JIESITEINb-
HOCTH, NPHUHH-
Maer  00OCHO-
BaHHOE pelle-
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JIEHHOM 3a7aun

HHE IIOCTaBJICH-
HOM 3a7aun

HHE IIOCTaBJIEH-
HO¥1 3a1aun

I/II[-5y1<.1 — Onpe—
JOeJIET M OLICHU-

He moxer omnpe-
JETSATh W OIEHH-

Heysepenno
Onpenenser u

JloctaTouHO deT-
KO oIpenenser u

OTtnmuaHO  OTIpe-
JelsieT | ole-

BacT IIOCJICACTBHA | BaThb IIOCJIICACTBUA | OLICHUBACT II0- | OLICHUBACT II0- | HUBACT IIOCJICI-
BO3MOXKHBIX Pe- | BOBMOKHBIX pe- | CIACACTBUA BO3- | CICACTBUA BO3- | CTBUd BO3MOX-
HIICHUH 3a1a4u HICHHUH 3a1a4U MOJXHBIX PCEHIC- | MOKHBIX peuic- | HbIX peuicHun
HUU 3aa49U HUU 3aa49U 3aJa4yn
[MK-6. Cnocoben | U/-1mks IIpo- | He  mposomut | He Bceraa | Jlocrarouno Bcerna mpo-
MPOBOANTH 0ak- | BOAUT SKOJOTH- | DKOJOTHYECKYIO | TIPOBOIUT 4acTO  MPOBO- | BOOUT 3KOJO-
TEepPUOJIOTHYe- YEeCKyI0 OIIEHKY | OICHKY MIpH- | SKOJIOTHYe- JIUT DKOJIOTHYE- | THYECKYIO
CKHE, TOKCUKOJIO- | IPUPOJHBIX 00- | pOMHBIX 00pa3- | CKyl0 OIIEHKY | CKYI0  OILICHKY | OLEHKY TIpHU-
THYECKUE HCCIE- | pa3loB, COCTOS- | 1I0B, COCTOSHUS | IPUPOIHBIX MPHUPOJIHBIX 00- | POJHBIX  00-
JIOBaHUSA MpH- | HUSL ~ TEPPUTO- | TEPPUTOPHUH, 00pasIoB, co- | pa3loB, COCTOS- | pa3loB,  CO-
pPOAHBIX  0o0pa3- | puif, NPUMEHSS | OPUMEHSSI TIPHU- | CTOSHUSA Tep- | HUA  TEPPUTO- | CTOSIHUS  Tep-
LIOB, TEXHUYE- | IPUPOJOOXPAH- | POJOOXPAHHBIE | PUTOPHH, pui, IPUMEHSS | PUTOPUH,
CKAX CpEICTB U | Hble OWOTEXHO- | OMOTEXHOJOTHH | TPUMEHSSI MPUPOIOOXPAH- | MIPUMEHSS
TEXHOJIOTHYe- JIOTHUHU MIPHPOIO- HbIE OHOTEXHO- | MPHUPOJIO-
CKHX TIPOIIECCOB OXpaHHBIC JIOTUH OXpaHHBIC
C YYEeTOM D3KOJO- OMOTEXHOIIO- OMOTEXHOJIO-
THYECKUX To- TUU THH
CIIEICTBHI ux
MIPUMEHEHUS
U-2rmks Ocy- | He  ocymects- | He Bcerna | Jlocrarouno Bceerna  ocy-
HIECTBIACT Ja- | JseT  Jabopa- | OCyIIECTBISIET | YacTo OCy- | IECTBISET
OoparopHbIe TOpHBIE WCCIle- | TabOpaTOpHBIE | MECTBISICT Jia- | JAOOPAaTOPHEIE
WCCIICIOBAHUS M | TOBAaHUS W 3KC- | UCCIICNOBaHUS | OOpaTOpHbBIC HCCIIEI0OBAHUS
AKCIIEPTU3Y nepTu3y OUOJIO- | U IKCHEPTU3Y | UCCIICIOBAHHUS M | U KCIIEPTHU3Y
OMOJIOTHYECKO- | THYECKOro Ma- | Omosorude- SKCIEPTU3Y ouooruye-
ro MaTepuaa Tepuaia CKOTO MaTepHu- | OMOJOTHYECKO- | CKOTO MaTepH-
ana ro MaTepuaia ana
UA-3nkes Ilpu- | He mnpumensier | He Bcerga | O0puHO  mpu- | Becerma  mpu-
MeHSeT OMOTeX- | OMOTEXHOIOTH- | MPUMEHSIET MeHsieT OuoTex- | MeHseT Owuo-
HOJIOTHYECKHUE YECKUE MpPHUEMbl | OMOTEXHOJIO- HOJIOTHYECKHUE TEXHOJIOTHYE-
MPUEMBI TIPOTHB | TPOTUB TIOSBIIE- | THYECKHUE TPHU- | IPUEMBI TPOTHB | CKHE MPHEMBI
MOSIBJICHUST OYa- | HUA 04YaroB | EMbl  TIPOTHB | MOSIBIIGHUS OYa- | IPOTUB IOSIB-
TOB  BPEIHBIX | BPESAHBIX Opra- | MOSBICHUS TOB  BpEIHBIX | JICHUS OYaroB
OpraHU3MOB HU3MOB 0YaroB BpE[l- | OPTAaHU3MOB BpEOHBIX  Op-
HBIX OpraHu3- TaHU3MOB
MOB
[IK-7. Cnocoben | MJ1-1nk7 — Bma- | He Brajeer | He Bcernaa | Jlocratouno CBOOOJTHO
obecrnieunBaTh JIeeT MpaBWIaMU | paBUIaMu BJIAJCET TMpa- | 4acTO BIAAeeT | BlajaeeT mpa-
BBITIOJTHCHHE TeXHUKH  0e3- | TexHuku  0e3- | BWaMHu  TeX- | IpaBHIAMH BHJIAMH  TEX-
NpaBWI TEXHUKU | OMACHOCTH U | OMAacCHOCTH U | HUKU 0e3- | TexHuKn ~ 0€3- | HUKH 0e3-
0e301acHOCTH, OXpaHbl TPyJAa B | OXpaHbl TPYJla B | OMACHOCTH U | OMAacCHOCTH U | ONaCHOCTH U
MPOM3BOACTBEH- | Tpodeccuo- npodeccuo- OXpaHbl TpyZJa | OXpaHbl TPyda B | OXpaHBl Tpyna
HOM CaHWTapuH, | HAJILHOW  Jes- | HalbHOW  jes- | B mpodeccuo- | mpodeccro- B mpodeccuo-
mokapHod  0e3- | TeNbHOCTH TEJIbHOCTH HaJbHOW Jesi- | HANBHOW  Jesi- | HAIbHOU  Jiesi-
OMAaCHOCTHU u TEIBbHOCTH TEIBbHOCTH TEJIBbHOCTH
OXpaHbl Tpyaa NI-2nk-7— He npumenser | He Bce- | JloctaTouHO Bceernanpume-
[Tpumensiet MpaBUJia TPOM3- | THAMPUMEHSIET | YacTO NPHUMEHsS- | HAeT TpaBuia
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MpaBuja OpPOU3- | BOACTBEHHOU mpaBujia Tpo- | €T npaBuja | IPOU3BOJI-

BOJICTBEHHOM CaHUTApUU W3BOJICTBEH- MPOU3BO/I- CTBEHHOHN ca-

CaHUTAPUU HOM  CaHWTa- | CTBEHHOM CaHU- | HUTApUU
puu Tapuu

B pesynbrare u3ydeHus AUCUUIUIMHBI 00yJarOIIUNACS TOJIKEH:
3Hamy:

- 3HaThb COBPEMEHHYIO (PM3MUYECKYI0 KapTUHY MHpPaA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKO-
HOMEPHOCTHU, CTPOCHHUH BEILECTBA JIJIsl TOHUMAaHUS OKPYKAIOUIEro MUpa U SIBJICHUM IPUPO/IBI;

-CTPYKTYpY U IIPOCTPAHCTBEHHYIO OPTaHU3aLINI0 OETIKOB, HYKJIEMHOBBIX KHCIIOT,

-001111e MPUHIIMIIBI PErYIISIUH KIETOUYHBIX MPOIECCOB;

-MOJIEKYJISIDHBIE MEXaHU3MBbl B3aHMMOJACUCTBHUS PETYIATOPHBIX OEJIKOB C HYKJICHMHOBBIMHU
KHCJIOTAaMU U MEXaHU3Mbl KOHTpoJisa ctabuinbHocTH MPHK 1 Mmexannsm PHK-unTepdepenimm,

-0COOEHHOCTH PETYJIATOPHBIX MIPOLIECCOB B KJIETKAaX MPO- U dYKapUOT;

-OCHOBHbBIE IPUHIIUIIBI KOHTPOJISI KJIETOYHOTO IIUKJIA;

-MEXaHHU3MBbI a[JaNTallu KJIETKU K CTPECCOBBIM YCIIOBHUSIM.

ymems:

- HCTIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILTHH B TPOPECCHOHATBHOM
JeSITeNIbHOCTU

- IPEIJIOKHUTH BO3MOKHBIE TTYTH TOBBIIICHUS WIH MOHWKEHHUS SKCIIPECCHH OIPEISIICHHBIX
MeTabOIMUYECKUX MyTeH 3a CueT BO3ACHCTBUSI Ha U3BECTHHIE PETYIISITOPHBIE TIPOIECCHI;

- MCIIOJIb30BaTh 3HAHUS O MPUHIMIIAX PETryISIIUU MeTa0oIu3Ma MpPU CO3IAaHUH OpPTaHU3-
MOB-TIPOJIYIICHTOB KaKUX-TH00 COCAMHEHUI;

- OLICHUTH BO3MOJKHBIC MTOCTICICTBUS N3MEHEHHUS YCIOBUI KYJIBTUBUPOBAHMS HA OCHOBHEIC
MeTaboIMYeCcKre IPOLECChl MOJIETbHBIX OPTaHU3MOB,;

enademy:

- METOJaMH U MpHEeMaMH MPOBEJICHHs SKCIIEPUMEHTAIbHBIX UCCIIEOBaHUI B CBOEH Mpo-
(deccroHanbHON 001aCTH; CIOCOOHOCTBIO MPOBOJIUThH CTAHJAPTHBIE U CEPTU(HUKALNOHHBIEC UCIIbI-
TaHUsI ChIPbSI, TOTOBOM MPOJYKIIUU M TEXHOJIOTHYECKUX ITPOLIECCOB,;

- TEOpeTUUYECKOi 6a30i mpodeccroHanbHO-POGUINPOBAHHBIX METOJIOB PETYJISALUN METa-
00JIMYECKHUX MPOLIECCOB.

3.1. MaTpuina cooTHeceHHs TeM/pPa31eJi0OB Y4eOHOM IMCHUIIJIMHBI (MOIY-
Js1) 1 popMuUpPyeMBbIX B HUX 0011enpodecCHOHAIBHBIX U TPO(decCHOHAIBHBIX

KOMIIeTeH LU
Komnierenium Obee Kko-
Tewmsbl, pa3esnsl AUCIUILTUHBI JINYECTBO
YK-1 TK-1 TK-6 KOMIIETEHIIUU

[TpyHIMIIBI TPAHCKPUIIIMOHHOW PETysLnun + + ) 5
Perynaropusie 6enku 3
MexaHu3Mbl PEryIsIUU TPAHCKPUIILIUU + + + 3
®dochorpancdepaznas cucrema Oakrepuit. [Ipo- + + 9
CTBI€ PETYJISATOPHBIE CUCTEMBI.
Mexknerounsle KOMMyHHKanuu. (CeHCOpHbIE N N )
CHUCTEMBI. B
O61mmas cxema MeTtadosi3Ma MUKPOOPTaHU3MOB U + 4 N 3
MEXaHM3MBl  €ro  perymsiuuu. MexaHu3msl




azarnTanuu KJICTKHU K CTPECCOBBIM YCIIOBHAM. ’ ’

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISET

4. CTpyKTYypa ¥ coaepkaHue JUCHUILIUHBI (MOYJIs1)

3 3auérusle equuunibl, 108 akan. gaca.

4.1 - O0beM JUCHMILIMHBI U BUIbI Y4e0HOH padoThI

Bunp! 3angatuit Bcero akan. gacos
Ounas hopma 3aouHas popma
o0yueHHs o0y4yeHus
8 cemectp 5 Kypc
OO01mast TpyA0eMKOCTh JTUCIUTIITHBI 108 108
KonTakTHass paboTa oOydaromuxcsi ¢ ImperojiaBare- 36 20
JIeM
AyIUTOpHBIE 3aHATHS, B T.4. 36 20
Jlexmun 12 4
[TpakTrueckue 3aHATHS 24 16
CamocTtosTenpHas padora, B T.4. 72 84
npopadoTka y4eOHOro Marepuana Mo JUCIHILIMHE
(KOHCHIIEKTOB JIEKIINH, y4eOHUKOB, MAaTEPHAJIOB CETEBBIX 12 24
pecypcoR)
MOJTOTOBKAa K KOHTPOJIBHOW paboTe, ceMHHapaM, KOJ- 20 20
JIOKBHYMaMm
BBINIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUN 20 20
MOJTrOTOBKA K CAaYe MOJYJIsl, 3aUeTa 20 20
KoHnTponb 4
Buza utoroBoro KOHTpoIIst 3a4eT 3a4eT
4.2. Jlekuuun
O0BeM B akaj.
yacax
o ouHas | 3a0u- | Dopmupy-
No Paznen aucuumuinHbl (MOAYIIs), TEMBI JIGKIUN U UX CO- (opma| Has eMBIE KO-
JepKaHue
oOyue-|¢dopMa | NETCHIHH
HUs |00yue-
HUS
1 1.1. IlpuHOMOBI TPAHCKPHUIIMOHHON peryasiuuu.
[TonsiTne 0 enuHMUIE TPAHCKPHIILIHIL PasButne yuenus 5 05 VK-1: TIK-
0 MeTaboJIu3Me KJIETKH BO BTOPOH MojoBHHE XX BeKa. , 1 TIK-6
OOmast xapaKkTepHCTUKA PETYIATOPHBIX MEXaHH3MOB. ’
YpoBHU perynsiun Metabonuzma. Opranu3zans resa.
2 2.1. PeryasiTopHbie 0eJIKH. YK-1; TIK-
OcHOBHBIE (YHKLUU PETYIATOPHBIX OeaKoB. DaKTOPbI 1; I1IK-6

perymdanuu  TpaHcisiiuu. OnepoHHas OpraHu3anus.
OmnepoHsl npo- U 3yKapuoT. [IpuHuun paboTsl peryns-
TOpHBIX OenkoB. Monymu nocienoBarensHocTet JJHK,
y3HABaeMble PETyISTOPHBIMH OeTKaMu (MPOMOTOPHI U
SHXAHCEPHI, ONIEPaTOPhI).



http://ru.wikipedia.org/w/index.php?title=%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D0%B8_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BB%D1%8F%D1%86%D0%B8%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D0%B8_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BB%D1%8F%D1%86%D0%B8%D0%B8&action=edit&redlink=1

3 3.1. MexaHu3Mbl peryJssuiuy TPAaHCKPUILHIH.
OcHoBHble NOHATUS. OCYIIECTBICHUE PETYJISALNN JKC-
npeccud. OCOOEHHOCTH MEXaHU3Ma TPAHCKPHUIILIHH.
benku, KOHTpOIUPYOIKE TPAaHCKPUIILKIO. TUnsl Tpas- 2 1
CKPUIIMOHHBIX  ¢akTopoB. I[locTTpaHCKpUNIIMOHHAS
perynsauud. IlocrrpancnsauuonHas perynauus. Monenb
peryisiuy TPAaHCKPHUIILIHUN SYKaPUOTUYECKOr0 I'eHa.

VK-1; TIK-
1; I[IK-6

4 4.1. ®ochorpancepaznas cucrema daxrepuii. IIpo-
CThIe PeryJIiTOPHbIE CHCTEMBI.

O6mmee npencrasienue o pochorpanchepasHoii cucre-
Me. bakrepuanvHas ¢docdoTpanchepasHas cucrema.
Tpancnopr yrieBona BHYTPb KIETKH. PerymsaropHas
posib OakTepuanbHO (ochoTpaHchepasHO CHUCTEMBI.
MexaHnu3mbl KaTtaboJUTHOM pernpeccuu. JlabmibHOCTD
neiicTBus pepMeHTOB. IHTHOUTOPHI 1 AaKTHBATOPBI.

VK-1; IIK-
1; I[IK-6

3) 5.1. Mexkiaerounble KOMMYHHUKauuu. CeHCOpHbIe
CHCTEMBI.

ABTOMHAYKTOpBI OakTepuil U ux cunre3. Ponp AI'CJI-
CUTHAJIOB B HKOJIOTUM OaKTepUalbHbIX Homyisiuil. Pe-
HENTOPbl CTEPOUTHBIX TOPMOHOB JKHMBOTHBIX. O0mme
HOPUHIUIBI CEHCOPHOM perynsiuuu. Pabora 1ByxkKommo-
HEHTHOU CEHCOpHOH cucteMbl EnvZ/OmpR npu ocmo-
perymsinuu.  PacmpocTpaHeHne — IByXKOMIIOHEHTHBIX
CEHCOPHBIX CUCTEM Y Pa3JInYHbIX MPEACTaBUTENEH PO -
U 3YKapuor.

VK-1; TTK-
1; IIK-6

6 6.1. Odmas cxema MeradoJIM3Ma MUKPOOPraHM3MOB
W  MeXaHu3Mbl ero peryasuuud. MexaHH3MBbI
aJanTauyuyu KJIETKH K CTPECCOBBIM YCJIOBHUSIM.
AHabosn3M U KaTaboau3M MUKPOOHOM KIIETKH, UX B3a-
UMOCBSI3b. BrusHue QU3MKO-XUMHUYECKUX (PAKTOPOB
cpeabl Ha MeTtabonnueckue nmpoueccbl. Knaccugukarus
MEXaHM3MOB peryiasiuuun merabonuzma. depmeHTHas
perymsinus Merabonu3ma. ['eHHast peryssiuus merado-
mu3Ma. KOHTposib CTpeccOBBIX pPETyJIOHOB OakTepuil.
TemnepaTypHblil oK. Xos0a0Boi mok. Kuciopoanslit
CTpecC M peAOKC KOHTPOJIb.

VK-1; TTK-
1; IIK-6

Hroro: 12 4

4.3 IlpakTuyeckue 3aHATUSA

O0BeM B akas.
yacax

pas- HanmeHoBaHWeE 3aHATHS OdHAi \3a09HAA
JEIOB tbopma |bopma
o0yde-  oOyue-
HST HsT

dopmupyemsle
KOMIIETEHIIUU

1-2 | Crpykrypa u HyHKIIHH OEITKOB 4 2

VK-1; IK-1;
TK-6

1-2 | Crpykrypa u QyHKIIMH HYKJIEHHOBBIX KHCIIOT. 4 2

VK-1; IK-1;
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buonornueckne QyHKITMN HYKICHHOBBIX KHC- I1K-6
JIOT
1-2 Binsinue temnepaTypbl U peakiuu CpeJibl Ha 5 2 VYK-1; IIK-1;
AKTUBHOCTH ()epMEHTa MHBEPTA3a ITK-6
13 CemuHap «brHOCHMHTE3 HYKJIEMHOBBIX KUCJIOT U 4 2 VYK-1; IIK-1;
' 6enkoB. Perumnkanus JJTHK» ITK-6
4 | Komnoxksuym: «IIpHHUMIII TPAHCKPHIILHOH- 4 ) YK-1; 1IK-1;
HOM peryJisimn ITK-6
5 CemunHap «CeHCOpPHBIE CHCTEMBI» 2 2 yK_l_lIi(I:%K L
XapakTrepuctuka cucteM "o0mieit perymsim” VK-1; [IK-1;
6 MeTaboM3Ma y Ipo - U dYKapHOT U UX POJib B 2 2 I1K-6
JKU3HEICSATEIILHOCTH OPraHU3MOB.
6 KomnokBuym: «MexaHU3MBbI aJaliTallul KIETKU 2 2 VK-1; IIK-1;
K CTPECCOBBIM YCIIOBUSAM). I1K-6
Hroro: 24 16
4.4. JlaGopaTopHble padoThl He MPeAyCMOTPEHbI
4.5. CamocTosiTeJibHAs padoTa 00y4aonmerocs
No O0bBeM B akaj.
paszae Tema CPC Bun CP Jacax
JIOB ouro | 00T
HO
KonTponb nokanuza- | npopaboTka yueOHOro MaTepuasia 1o JAUCLHU-
11U OEIKOB MIMHE (KOHCTIEKTOB JICKIUH, Y4eOHUKOB, Ma- 1 6
TEPHUAJIOB CETEBBIX PECYPCOB)
1 MOJIFOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 9 2
pam, KOJUIOKBHyMaMm
BBITIOJTHEHUE UHAMBHUIYAJIbHBIX 3aIaHUI 2 2
MOJTOTOBKA K cJlaue MOMYIIA, 3a4eTa 2 2
Cexpernust 6eJIKOB npopaboTKa yueOHOTO MaTepHalia Mo JUCIH-
TUTHMHE (KOHCTIEKTOB JIEKIUH, yueOHUKOB, Ma- 1 2
TEPUAJIOB CETEBBIX PECYPCOB)
2 MOJITOTOBKA K KOHTPOJBHOU paboTe. ceMuHa-
pam, KOJUIOKBHyMam 2 2
BBITIOJTHCHHUE WHIUBUAYATBHBIX 3aTaHUH
MOJTOTOBKA K cJIaue MOMYJIA, 3a4eTa
[TpuHIMIBI TpaH- npopaboTka y4eOHOTO MaTepuana Mo JUCIH-
CKPUIIIIMOHHOM Pery- | InHe (KOHCIEKTOB JICKIIUN, YYCOHIKOB, Ma- 1 2
TSN TEPUAJIOB CETEBBIX PECYPCOB)
3 MOJIFOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 9 2
pam, KOJUIOKBHyMam
BBHITIOJTHEHUE UHIUBUAYATbHBIX 3a1aHUN 2 2
MOJITOTOBKA K CJIa4e MOJIYJIS, 3a4eTa 2 2
TpancKpunIIMOHHBIN | MpopaboTka y4eOHOro Marepuania 1mo JUCIu-
3 KOHTPOJIb TUIMHE (KOHCIIEKTOB JICKIINH, y4eOHUKOB, Ma- 1 2
TEPUATIOB CETEBBIX PECYPCOB)
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MOJMOTOBKA K KOHTPOJBHOU paboTe. ceMuHa-

pam, KOJUTOKBUyMaM 2 2
BBINOJIHEHUE WHIMBUYAIbHBIX 3aIaHUI 2 2
MOATOTOBKA K CJlaye MOJIYJIs, 3a4eTa 2 2
[TocTTpanckpurm- npopaboTKa y4eOHOro Marepuaia Mo JUCIIH-
OHHAsl PETyJIAIUs wivHe (KOHCIIEKTOB JICKIIMH, YUeOHUKOB, Ma- 1 2
TEPHUAJIOB CETEBBIX PECYPCOB)
3 MOJITOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 5 5
pam, KOJUIOKBHyMaM
BBITIOJIHCHHE UHIUBUIYAJIbHBIX 3aIaHHUI 2 2
MOJITOTOBKA K Caue MOJIYJIs, 3aUeTa 2 2
[TocTTpancisauon- npopaboTka y4eOHOTO MaTepuaia mo JUCIH-
Hasl PETyJIAIUs MIMHe (KOHCIICKTOB JICKINH, Y4eOHUKOB, Ma- 1 2
TEPUAJIOB CETEBBIX PECYPCOB)
3 MOJrOTOBKA K KOHTPOJIBHON paboTe. ceMHuHa- 9 2
pam, KOJUIOKBUyMaM
BBITIOJIHCHUE WHAUBUAYAJIbHBIX 3aJaHUI 2 2
MOJITOTOBKA K Caye MOJIYJIs, 3aUeTa 2 2
KarabonuTHas pe- npopaboTka y4eOHOTO MaTepuaia mo JUCIH-
npeccus IUIHMHE (KOHCIIEKTOB JICKIIMH, y4eOHUKOB, Ma- 1 2
TEPUAJIOB CETEBBIX PECYPCOB)
4 MOJITOTOBKA K KOHTPOJILHOW paboTe. ceMHHA- 9 9
pam, KOJUIOKBHyMam
BBINOJIHCHUE WHIMBUYAIbHBIX 331aHUI 2 2
MOJITOTOBKA K Caue MOJYJIs, 3aueTa 2 2
MexKneTouHble npopaboTka y4yeOHOro mMaTrepuana mo JUCIu-
KOMMYHUKaIUU TUTHHE (KOHCTIEKTOB JICKIIMH, y4eOHUKOB, Ma- 1 2
TEPUAJIOB CETEBBIX PECYPCOB)
5 MOJITOTOBKA K KOHTPOJILHOW paboTe. ceMHHA- 5 5
pam, KOJUIOKBHyMam
BBINOJIHEHUE WHIMBUIYATbHBIX 331aHUI 2 2
MOJITOTOBKA K Caue MOJYJIs, 3aueTa 2 2
CeHcopHBIE CUCTEMBI | MPOpabOTKa y4eOHOro Marepuania 1mo JUcCIu-
TUTHHE (KOHCTIEKTOB JICKIIMH, y4eOHUKOB, Ma- 1 2
TEPUAJIOB CETEBBIX PECYPCOB)
5 MOJIFOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 9 2
pam, KOJUTOKBHYMaM
BBITIOJITHCHUE WHIUBUAYATbHBIX 3aTaHUI 2 2
MOJITOTOBKA K Caue MOJYJIs, 3aueTa 2 2
KoHTposnb kieTodHo- | mpopaboTka y4eOHOro Marepuania mo JUCIi-
ro IHKJIa TUTHHE (KOHCTIEKTOB JICKIHWH, Y4eOHUKOB, Ma- 3 2
TEPUAJIOB CETEBBIX PECYPCOB)
6 MOJITOTOBKA K KOHTPOJILHOW paboTe. ceMHHA- 9 9
pam, KOJUIOKBHyMam
BBINOJIHCHUE WHIMBUYAIbHBIX 3a1aHUM 2 2
MOATOTOBKA K ClIaue MOJYJIsI, 3a4eTa 2 2
Uroro: 72 84




[lepeuenp mMeToanueckoro o0ecredeHus AJii CaMOCTOSTENbHON pabOThI MO TUCHUIUINHE
(MoyIH0):

Hy6posckuit M.JI., Mertoaudeckue ykazaHus JUIsl BBIOJHEHHUsS] KOHTPOJILHON PabOThI 1O
nucuurinie «Perynanus Meraboin3Ma KISTKW» Ui oOyvaromuxcs no HampasieHuto 19.03.01
buorexnonorus. — Muuypusnck, 2024.

4.6. BbinoJiIHeHHE KOHTPOJIbHOI padoThl 00y4arOIMMHKCS 3209HOI (POPMBbI

Baxnoit popmoii camocTosITensHOM paboThl 00YYAIOMIETOCs SIBISICTCS HAMMCAHUE MHCH-
MEHHBIX PaboT, B TOM YHCJIe KOHTPOJILHON pabOoThI IO TaHHOM AMCIUILIHHE.

Lenu BbIIOIHEHUS pabOTHI:

— cHCTeMaTH3alus, 3aKpeIiCHHe U YIiyOJeHne TEOPETUIECKUX 3HaHUH U YMEHHUH IpuMe-
HATD UX JUIS PELICHUS] KOHKPETHBIX MPAKTUYECKUX 3a/1a4;

— pa3BUTHE HABBIKOB CAMOCTOSITENILHOW Hay4yHOW paloThl (IJIaHMPOBAHUE M MPOBEICHHUE
UCCcIIe0BaHus, paboTa C HAYYHOW M CIIPaBOYHOM JIMTEPaTYpOil, HOPMaTHBHBIMHU ITPABOBBIMH aK-
TaMH, HHTEPIPETAINS OTYYCHHBIX PE3yJIbTaTOB, MX MPABUIIBHOE U3JIOKEHNUE U 0(OPMIICHHE).

Pabota nomkHa oTBeYaTh CIeIyOnMM TPeOOBaHUSIM:

— CaMOCTOSITETIbHOCTD MCCIIEI0BaHMUS;

— (hopmupoBaHUE aBTOPCKOM MO3UIMK IO OCHOBHBIM TEOPETHYCCKHUMH MPOOJIECMHBIM BO-
npocawm;

— aHaJIM3 HAYYHOH U y4eOHOM JTUTepaTypsl [0 TEME UCCIIETOBAHMUS;

— CBsI3b IIPEIMETA HCCIENOBAaHUS C aKTyaJIbHBIMU IPOOJIEMaMU COBPEMEHHON HAyKH M
NPaKTHKH;

— JIOTUYHOCTb U3JIOKEHHUSI, apTYMEHTHPOBAHHOCTH BHIBOJIOB U 000OIICHUH;

— HAYYHO-TIPAKTHYECKAasi aKTyaJIbHOCTh paOOTHI.

3amaHusl B KOHTPOJILHOM PabOTe HampaBlIeHbl Ha 3aKPEIUIEHHE TEOPETUYECKUX 3HAHHN
00ydJaromerocst Mo AUCHUIIMHE PEryisus Metadbonu3ma kieTkd. KonTponbHas paboTa BKIO4a-
eT 4 Bompoca. Bribop BapuanTa ompezenseTcs MocieAHeH M mpeanocaenHeid nudpamu mudpa
3a4ETHON KHUKKH.

[TepedeHb BOMpOCOB U TPeOOBaHMS K BBIIIOJIHEHUIO KOHTPOJIBHOI pabOThl PacCMOTPEHHI B
MCTOANYCCKUX YKA3aHUAX OJIA BBIITOJIHCHUA KOHTpOJ'II:HOfI pa6OTI)I.

4.7. Conep:kanue pa3iesioB JUCUUILIMHBI

Pazgen 1. [IpuHUIMNIBI TPAHCKPUIIIMOHHON peryJisiiiu.

Benenue. Llens u 3amaun kypca «Perymsus metabonusma kietkuy. CoBpeMeHHast Qpusnye-
CKas KapTHHA MHPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH, OKPYKAIOILEr0 MUPA U SIB-
neHuit npupoabl. Heo6xonuMocTs perymsiun KJIeToYHOro Metabonu3mMa. 3HaueHre KOHTPOJIS Me-
TaboJIM3Ma KIJIETOK MPOIYIEHTOB B OMOTEXHOJIOTHYECKUX Mpolieccax. Pa3Butue ydeHus o mera-
0onM3Me KJIETKH BO BTOpoi mojioBuHe XX Beka. MeToabl M MpHUEMbl IPOBEACHHS SKCIIEPUMEH-
TaJIbHBIX MCCIIEI0OBaHUN B 00JacTH OMOTEXHOJIOTHMH, CTAHIAAPTHBIE M CEPTU(UKALMOHHBIE HUCIBI-
TaHHUs CHIPbSI.

[lonsaTre 0 enuHMIE TPAHCKPUIILUU. DKCIEPUMEHTAIbHOE PA3BUTHE HUIEH O JIEIMMOCTH
reHa. Tpu cBOMCTBAa reHETHUECKOro MaTepuana: QyHKIHUS B LIEH METa0OINYECKUX MpEeBpalieHui
B KJIETKE, CIOCOOHOCTh MpeTepreBaTh MyTallud U CIIOCOOHOCTh K pekoMOMHanuu. Opranuzanus
reHa. OCHOBHBIE TEPMHUHBI, OTPAXKAIOIINE CI0KHOE CTPOCHUS T'eHa.

OOmiast XapakTepUCTUKa PETyISTOPHBIX MeXaHW3MOB. [IpoMOTOpBI 3yKapuoT: pa3Mepsl,
MIOJIOXKEHUE, CTPYKTYpa U MEXaHU3M pacro3HaBaHus paznuuHsiMi PHK-nonumepazamu. [Ipomo-
TOPHBIE DJIEMEHTBI, KOHTPOJIUPYIOLIME TOYKY WHULHALMM U HHTECHCUBHOCTb TPAHCKPUIILHH.
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VYpoBHU perynaunu MeTaboau3ma. JJonosHuTeNbHbIE YPOBHU PETYIISIMA META00IN3Ma Yy YKapH-
OT.

Pa3nen 2. Peryasitopuble 0eJIKu.

Perynsaropnast ¢pyHkuus 6enkoB. Pa3HOBHIHOCTH OEIKOB, BBITOJHSIONIMX PETYISITOPHYIO
(GyHKLHUIO: OEJIKM — peLenTopbl, BOCIPUHUMAIOLINE CUTHAJ, CUIHAJIbHbIE OEIKU — FOPMOHBI U
JPyTUE BELIECTBA, OCYIIECTBISIONINE MEKKICTOYHYIO CUTHATU3AIUIO ; PETYJIATOPHBIC OCIKH.

benku, KOHTpONIUpPYOIME TPAHCKPUIILUIO:

1) basanbHble TpaHckpunuoHHbie hakropsl = general transcription factors (GTFs);

2) KoakTuBaTopsl 1 KOPENPECCOPHI;

3) TpaHCKpUTIITUOHHEIE (PAKTOPHI.

Perynaropusie 6enku (TpaHCKpUIIMOHHBIE (aKTOphl): CTPYKTypa, cBsa3biBanue ¢ JIHK,
B3aumozeiicreue ¢ PHK-nonumepasoii u Mexxay coboi, MEXaHNU3M PEIPECCUU U aKTUBALIMU TPaH-
CKpMIILIMYU. 3HAUYEHHUE IU- ¥ OJIMTOMEPU3ALUU PErYISITOPHBIX 6eIK0B. OCHOBHBIE OEIKOBBIE JOMeE-
HBl, y3Hatouue crenugpuueckue nocienosarenbHocty JHK (cnupans-noBopor-cnupans, cru-
palib-TieTJIA-CIIUupalib, TOMEOJOMEH, "MeHIIMHOBas 3acTexKa", "IIMHKOBBIE Mamblbl"). Moaynu mo-
cnenosarenpHocTeld JIHK, y3HaBaemble peryiasTopHbIMH Oellkamu (IIPOMOTOPBI M 3HXAHCEPHI,
OTIEPATOPHI).

IIpoMOTOpBI PYKapuOT: pa3Mepsl, MOJOKEHUE, CTPYKTYpa U MEXAHHU3M paclO3HaBaHUS
pasimunabivu PHK-nomumepazamu. [IpoMOTOpHBIE 371€MEHTHI, KOHTPOIMPYIOLIME TOUYKY MHHLIHAA-
LIMY 1 HHTEHCUBHOCTb TPAHCKPHUIILIUU.

Omneponnas opranuzanus. CTpykTypa a0CTpaKTHOTO ONEPOHA.

Pa3nen 3. MexaHu3mbl peryJisiiii TPAHCKPHUIIIIUH.

Craguy MHUIMALMK TPAHCKPUILIMK. Pa3znuuus MexaHM3MOB MHULMALIMM Y [IPO- U DyKapu-
oT. OCHOBHBIE ITOHATHS:

PerynsitopHble e AMHULIBI - TPOMOTOPHBINA PaliOH, SHXAHCEPHI, CAalJIEHCEPHI.

TpanckpunimonHsie (akTopsl — Oenky, crnenuduuecku cssbiBaromuecs ¢ JJHK u pery-
JUPYIOIIHANA TPAHCKPHUIILHIO.

KoakTuBatopsl 1 Kopenpeccopbl, MeAHaTopsl — Oesiku, He B3auMoaencTyromnue ¢ JJHK.

Oneponsl 6axtepuil. [lonsaTne 06 MHAYINOENBHBIX U penpeccubenbHbIX onepoHax. Hera-
TUBHAs U MO3UTHBHAS PETYIALUs ONEPOHOB OaKTEepUi HAa MpUMepe JaKTO3HOT0, apaOMHO3HOTO U
TpunroganoBoro onepoHa. [lonstue o perymnone.

KonTtpons TepMuHanuu TpaHckpunuuu. Auturepmusanus. benku N u Q dara.

Ilocmmpanckpunyuonnas pecyiayus.

Kontpons nponeccunra npe-MPHK (Tpanc-crninaiicunr, anpTepHaTUBHBIN CIIACHUHT, allb-
TEPHATUBHOE MOJINAICHUINPOBAHUE).

Perynsmus crabunsnoct MPHK. ®akropsl, Bausttomue Ha crabunsHocts MPHK. PHKa-
3bl, yuactBytouue B aerpaganuu MPHK (PHKasza E, PHKaza I1I,
nonunykieotuadochopunaza, PHKaza II). MynsTubenkoBbie komruiekchl nerpagamnu PHK.
PHK-xenukassl B nerpagauuu PHK. JleficTBue nonuaneHnnnpoBanusi Ha CTaOMIBHOCT OaKTepH-
anbHbIX U dykapuotndueckux MPHK. Yuactue nerpancimpyemsix monexkyn PHK B perymsamum:
KOHTpoJib nHunnanuu pervkannu JIHK, npoueccunra PHK u ee tpancisiuu. AHTHCMBICTOBAs
PHK.

MuxkpoPHK xak perynarop. PHK-untepdepennus.

Hocmmpancnayuonnas pe2ynsayus

@onauHr U nerpaganus 6eIKoB KaKk KOMIIOHEHTHI peryIsTOpHbIX cucteM. @opMupoBaHue
HaTHBHOM TpeXMEpHOHl CTpPYKTyphl OeikoB. MomnekynsipHble ImanepoHsl cemeiictB Hsp60 u
Hsp70 y mpo- u sykapuor. Pabounii mukin manepoHHbX komiuiekcoB GroELS u DnaKJ-GrpE.
YyacTue MOJIEKYJISIPHBIX IANIEPOHOB B PErYIIATOPHBIX IPOLECCaX.
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Herpanamus 6enkoB: ATd-3aBucuMbIe MpoTea3bl MPOKApHOT U 26S-TIpoTeacoMa dyKapH-
oT. MexaHu3M pacrio3HaBaHUsl aHOMaJbHBIX OenkoB. CucremMa yOMKBUTHHHUPOBAHUS OEIIKOB 3Y-
KapHuoT. Posib KOHTpOIMPYEMOro IPOTEONIN3A B PETYISIIUY METa00IM3Ma Y NPO- U 3YKAPHOT.

Pa3nea 4. ®ocporpancdepasnas cucrema. [IpocTsie peryJsiropHbie CHCTEMBI.

Ob6mee npencrasiaenue o ¢gocdorpanchepaznoit cucreme. bakrepuanpHas dochoTpaHc-
depaznas cucrema. @ochorpanchepaszHas cucteMa COCTOUT U3 JIBYX HECHENU(DUISCKUX KOMIIO-
HeHTOB: (hepmenToB I 1 HPr u HaGopa cybcrpar-crienuduieckux 0€IKOB, CBA3aHHBIX C MeMOpa-
HOW U 0003HaueHHBIX Kak ¢epmeHTsI 1I. PerymsropHas pons 6akrepuanbHoii GochoTpanchepas-
HOU CUCTEMBI.

Tpancnopt yrineBona BHYTpb KieTKd. OcyliecTBIeHHE peryisiTopHoi ¢pynkuuu. Karado-
JUTHas penpeccus. MexaHn3Mbl KaTaOOJMTHOM pernpeccuu. JIabuabHOCTh AeicTBUS (EpPMEHTOB.
WNHrubuTopsl U aKTUBATOPHI.

KoHTponp yrunuzanuu rajgaktosbl y Ipoioked. MonynbHas OpraHu3anys peryisiTOpHBIX
0enkoB. J{poxkxkeBble IBYXTMOPUAHBIE CUCTEMBI.

Pa3nen 5. MexkiieTouHble KOMMYHUKAIMU. CeHCOpPHBbIE CHCTEMBI.

3HaueHUEe MEXKIETOYHOW KOMMYHUKAIIMU. ABTOMHIYKTOPBI OakTepuil U Ux cuHrte3. Poib
AT'CJI-curHanoB B KOJIOTHHM OakTepuanbHbIX monyisiuuid. Kpocc-curnanel. UarubupoBanue aH-
TUOMOTUKAMHU.

Kontposs Ouonromunecuenunuu y Vibrio fischeri.

Perynsuus cunTe3a s3k30depMeHTOB 1 aHTHOMOTHKOB y Erwinia carotovora.

Penentopsl creponIHBIX TOPMOHOB KUBOTHBIX.

OOue mpuHUUIBL CeHCOpHOM perynsauuu. Ilepenaua uHOpManuu uyepes KIECTOYHYIO
MeMOpaHy. benkoBble KaHallbl, TPAHCIIOPTEPHI M penenTopsl. PenentopHas (QyHKIMS BOPOTHBIX
KaHasoB. Ponb kuHa3 u G- O0€NKOB B PEryJIsALHH.

JIByXKOMIIOHEHTHbIE ~ CEHCOpHble cucTeM. PaboTra JBYXKOMIIOHEHTHOH CHCTEMBbI
EnvZ/OmpR npu ocMoperynsuu.

PacnipocTpaneHne AByXKOMIIOHEHTHBIX CEHCOPHBIX CUCTEM Yy Pa3IMUHBIX

MIPEICTaBUTENEN IIPO - U DYKapHOT.

CeHcopHbIe MPOLIECCHl U BHYTPUKIIETOYHAS PEryJIsSus y 3yKapuoT.

CeHcopHble MeXaHM3Mbl 3yKapuoT. KOMMOHEHTBI CUTHaJlbHBIX MyTei (peuentopsl, G-
Oenku, aganTopsl, 3h(eKTopsl, BTOpUYHbIE MecceHKephl). KnHa3bl Kak KOMIOHEHTHI CUTHAJb-
HBIX MyTel. Tunsl nporenHkuHa3. CrnocoObl epeiaun CUrHajia yepes KJIeTouHyo Memopany. Tu-
bl TPAHCMEMOPaHHBIX PELENTOPOB U MEXAaHU3MbI UX akTHBALMU. TpumepHbie 1 MOHOMEpHbIE G-
OenKku: CTpyKTypa U npuHIMN AeicTBUs. CriocoObl nepenadn curHana B sapo. KoHTpons cnenu-
(UYHOCTH CUTHAIU3ALUH.

Pazgen 6. O6mas cxema MeTa00JIM3Ma MHKPOOPTaHU3MOB M MEXaHM3MBbI €ro peryJs-
uu. MexaHu3Mbl 1aNlITAIUM KJIETKH K CTPECCOBBIM YCJIOBHAM.

AHabonu3M U KaTtaboiaM3M MHUKPOOHOH KIETKH, UX B3aUMOCBA3b. THMBI MeTabomu3Ma y
MUKPOOPTraHU3MOB — OpPOJMIIbHBIH, IbIXaTeIbHbIN, METAHOTEHHBINA U (OTOTPOHBIH.

OOmiast cxema mporeccoB katabonuszMa. BiusHue GU3NKo-XUMHUYECKHX (PAaKTOPOB CpeJIbl
Ha MeTabonuyeckue npouecchl. Kiaccudukanys MexaHu3MoB peryiasuuu meradonusma. Perymns-
st Metabosnntamu. @epMeHTHas perysnus Meradbonusma. ['eHHast peryasaus Metabonu3ma.

KoHTponb cTpeccoBbIX peryjloHOB OakTepuil MpU IMOMOLIM albTepHATHUBHBIX CUI'Ma-
¢daxTopoB PHK-nonumepassl. O6muii crpecc: perynon RpoS. Ilepunnazmaruyeckuii ctpecc: pe-
rysioH RpoE.

Temmneparypublii mok. KOHTpodb peryinoHa TEIJIOBOIO IIOKA Y Pa3IUYHBIX OakTepuil.
TernmoBoy MOK y APOKKEH.

X0510/10BOM 1IOK.

Kucnopomubiit  crpecc W peIOKC KOHTPOJIb. AKTHUBHBIE (OPMBI KHCIIOpOJa: HX
NOBpPEXAAIOIIee JEHCTBUE W MEXAHM3M HHakTUBauuu. IlpuumHa KHCIOpOIHOTO CTpecca.
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MexaHU3Mbl OKHUCIIUTENbHBIX TMOBPEKICHUM KIETKH. 3aluTa OT OKHCIUTEJIBHOTO CTpecca.
Perynonst SoxRS u OxyR. Ananranust k anaspo6uo3y. beimok FNR kak cencop kucimopona.
Yrunuzanus azota. JleTeKius BHYTPUKIETOUHON KOHLEHTPALUU a30Ta, KOMIIOHEHTHI pery-
nsTopHOi cuctembl. CTpykTypa u ocobeHHoCcTH QyHKIMoHUpoBaHus 6ekoB RpoN u NtrC.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH

Buj yueOHoi padoThl

O0pa3oBare/ibHbIE TEXHOJOTHHU

Jlexnun

DIEKTPOHHBIE MAaTE€pPHAJIbI, UCIIOIb30BAHUE MYJIbTHUMEIUN-
HBIX CPEJCTB, Pa3AaTOYHBIM MaTepUall

HpaKTI/ILIGCKI/Ie 3aHATHUA

IlocTranoBka OIIBITOB, O6CY)K,Z[€HI/I6 U aHajIu3 IPECAIOXKCH-
HBIX BOIIPOCOB UX aYJAUTOPHBIX 3aHATUAX, MHIAUBUIYAJIbHBIC
JOKJIaabl, TCCTUPOBAHHUC

CamocrosrenbHble pabOThI

3aH_II/ITa U MPE3CHTAIHA PE3YJIbTATOB CaAMOCTOATCIBHOI'O
HCCIICOOBaHUA HA 3aHATUAX

6. @DOoH OIIEHOYHBIX CpeacTB TUCHUIIJIUHBI

6.1. [lacnopT poHAA OLIEHOYHBIX CPEICTB MO AUCHHUILINHE «Perysinus MmeTado-

JIN3Ma KJIICTKID)

KonTponupyemsble paznensl

Kon xkonTponupye-

OneHoyHOoe CPEICTBO

n/m (TeMbl) TUCITUTLIMHBI MO KOMITETEHIIUN HAMMEHOBAHUE KOJI-BO
BOIIPOCOB

1 | [IpuHIMIIBI  TPAHCKPHIIIIUOH- pedepar 2

HOM perynsuuu VK-1; I1K-1; I1IK-6 | Tect 9
BOIPOCHI JyIs 3a4era | 7

PerynstopHsie 6enku YK-1; TIK-1; [IK-6 | pedepar 4

9 TECT 8

BOINPOCHI Juis 3a4eta | /

Mexanusmsbl perynsinun tpad- | YK-1; I[IK-1; [IK-6 | pedepat 5)
CKPUIILIHNH TECT 23

3 BOTIPOCHI Juist 3a4eta | 15
docdorpanchepaznas cucre- pedepar 3
Mma. Ilpocteie perynsaropHsie VK-1: TIK-1: TIK-6 | T€T 13

4 | cuCTEMBI. i ’ BONIPOCHI [T 3a4eTa | 6
Mexkierounble KOMMYHHUKa- pedepar 5)
1uu. CEeHCOpHBIE CUCTEMBI VK-1: TIK-1: TIK-6 | T€T 22

5 i ’ BONIPOCHI JyI 3aueta | 6
Ob6mas cxema wmerabommsma | YK-1; [IK-1; TIK-6 | pedepar 6
MHUKpPOOPraHU3MOB M  MeXa- TECT 26
HU3MBI €ero PETYISIHH. BOTIPOCHI JuTst 3a4eta | 9

6 | MexaHU3MBbI aJlanTauu
KIIETKH K CTPECCOBBIM
YCIIOBHSIM.

6.2. Ilepeyens BONPOCOB /sl 3a4eTa
1.  Opranuzanus rena. OCHOBHBIE TEPMHUHBI, OTPAXKAIOIINE CIOKHOE CTpoeHus reHa. Jlokanu-

3arust reHoB B xpomocomax. (YK-1; ITK-1; ITK-6)

13



2.  CoBpemeHHas pu3nyeckas KapTHHA MUPA, MTPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH,
OKpPY’KaOILEro MHUpa U siBIeHUH Npupoibl. COBpEMEHHBIE MIPEICTABICHUSI O CTPYKType O€IKOB.
VYpoBHU opranuzanuu 06eaKoBoi Mosekyinbl. [lepBuuHas, BTopu4Hasi, TpPeTUYHAS U YETBEPTUYHAS
crpykrypa. ®usnko-xumuueckue cBoricra oenkos. (YK-1; [1IK-1; T1K-6)

3.  Crpoenne HykieotunoB. Hykieosuamono-, nu-, tpudocdarsl. buonornyeckue ¢GyHKun
nykieorunoB. (YK-1; ITK-1; ITK-6)

4.  Cospemennsle nipeactasienus o ctpykrype JAHK, npaBuno Yapradda, Bumosas cneruduy-
HOCTb, MoJienb YorcoHa-Kpuka. Tpernunas crpykrypa JHK. Caremntnas JHK. [Tanunapomsr.
(YK-1; TIK-1; TTK-6).

5. PubGonykinewHOBBIE KHCIOTHI, ux kiaccupukamus, crpoerre pPHK, mPHK. Crpykrypa
TPHK. Crmpanuzanust B PHK (BTopuuHas ctpykrypa). BHyTpHuIlenodednple KOMIIJIEMEHTapPHBIC
B3aumoeictBus. [lernu u Bayrpennue neriu mmwiek PHK. (YK-1; ITK-1; TTIK-6).

6. Pemmkanus JJHK. ®epments u 6enkobie hakTopbl 6nocunte3a JJHK. Dranbr permukamim
JHK. (YK-1; IIK-1; [1K-6).

7. PerynsaropHas Qynkuus OenkoB. Pa3HOBUIHOCTH OETKOB, BBINOJHSIOMIUX PErYISTOPHYIO
dynkmio. (YK-1; TTK-1; ITK-6)

8.  benku, KOHTPOIUPYIOIIKE TPaHCKPUIIUIO. ba3anbHble TpaHCKpuNIUOHHBIE (pakTopsl. Ko-
aKTUBATOPHI K Kopernpeccopsl. Tpanckpunuuonusie Gakropsl. (YK-1; ITIK-1; ITK-6).

9.  Omneponnas opranu3aius renoma. Ctpykrypa adbctpaktaoro onepona. (YK-1; I[1IK-1; T1K-6)

10. Tpauckpuniys Kak OCHOBA PETyJsUU dKcrnpeccu reHoB. Marpuunsblii cuate3 PHK. Kowm-
ieMeHTapHocTb npoaykra PHK-nonumepasnoi peakuuu matpune. (YK-1; TTIK-1; I1K-6)

11. Craguu TpaHCKPHUMIMK: MHULIMALKSA, IoHTanus u tepmuHanus. PHK-nonmumepasa — ocHOB-
Ho# pepmenT Tpanckpunuuu. (YK-1; ITK-1; TTK-6)

12. Tpauckpunius y sybakrepuii. [lonarue oneponos u nonmunuctponusix MPHK. TIpomotop u
tepmuHaTop Tpanckpunuuu. (YK-1; ITK-1; TIK-6).

13.  Omnepownsl O6aktepuii. [ToHsiTHe 00 HHIYIMOETBHBIX U penpeccubenbHbix oneponax. (YK-1;
[1K-1; TIK-6).

14. Tlpumepsl peryisiMyd aKTUBHOCTH T€HOB C HCIOJb30BaHMEM HaOopa cUrma-cyObeIuHUIL.
CtpykTypa npoMoTopoB: obsactu HykieotunoB (—35) u (—Crpykrypa tepmunatopon). (YK-1;
[1K-1; TIK-6).

15. Mnaunnumauus tpaHckpuniuu: stanbl. OnepoH Kak crnocod peryiasuuu Tpanckpumnuuu. [Tpu-
Mmepsl onepoHoB: onepoH pPHK, onepoHbl pubOCOMHBIX O€NKOB M <JIMIIHHE» T'€Hbl B COCTaBe
atux oneponoB. (YK-1; ITK-1; TIK-6)

16. Perymsiuus aktuBHOcTH TeHoB E.COli, yrumusupyromux nakro3y. Lac-onepon E.coli. Cxema
Kako6a-Momno. Ilonstus “penpeccop”, “akruparop”, “oneparop”. CrocoObl U3MEHEHUS aKTHUB-
HOCTH perpeccopoB u akTuBatopos. (YK-1; TIK-1; TTIK-6).

17. Tlpumepsl peryisiuy aKTUBHOCTU ONEPOHOB Ha cTaguu MHULMAuuu. CompspkeHHe TpaH-
ckpurnuuu u tpancisanuu. (YK-1; TIK-1; T1K-6).

18. MexaHu3M pabOTHI aKTUBATOPOB TpaHCKpumiuu. KatabomuTHeIN T perymsauu. Tpunro-
¢anossiii oniepoH. (YK-1; T1K-1; TTK-6).

19. KoHTponbs TepMHUHAIIMHM TPAaHCKPHUIIUH. AHTHTepMUHANms. [IpuMepbl aHTHUTEpMHUHAITUH.
(YK-1; I1K-1; TTIK-6).

20. TlocrrpanckpunumonHas peryminus. Kontpoms mpomneccuara npe-mMPHK  (Tpanc-
CIUTAMCUHT, aJIbTEPHATHBHBIN CIUTAHCHHT, alnbTepHaTuBHOE NonmaaeHummuposanue). (YK-1; 1IK-1;
[1K-6).

21. TlocrTpaHciasiuMoHHAs peryisiuus. QonauHr U nerpajnanus OelKoB Kak KOMIIOHEHTHI pery-
asitopHbix cucteM. (YK-1; TIK-1; ITK-6).

22. Tpaucnsuus. AxtuBanus aMHHOKUCIOT. Ponb amunoarmi-TPHK-cunteras. (YK-1; T1K-1;
[1K-6).

23. Tpaucusuus. Maunuanus 6enkoBoro cunresa. (YK-1; ITK-1; TTK-6).
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24. Perymsmus tpancisuuu antucmbeicioBeivd PHK. (VK-1; TTK-1; TTK-6).

25. Crpykrypa depmenTtoB. OQHO- U JBYXKOMIIOHEHTHbIE (epMeHThl. KodepMeHThI. AKTHB-
HBIH HEHTP. AJJIOCTEpUYECKUil IIEHTp, poiib B peryisuuu oomena. (YK-1; ITK-1; ITK-6).

26. JlabunbHOCTH neicTBHsS (GepMeHTOB. Hrubutopsl u akTuBaropbl. CrennuyHoOCTh Jei-
crBust pepmentos. (YK-1; ITIK-1; TIK-6).

27. Amnocrepuueckue pepmeHTsl. Perynsmus myrem aktuBanuu U uaruouposanus. (YK-1; ITK-
1; TIK-6).

28. M3odepmeHThl, MynbTU(GEPMEHTHI, 3MMOTeHbl. MeXaHu3M JeiicTBUs (epMEHTOB Ha IpUMe-
pe xumotpuncuna. (YK-1; ITIK-1; ITIK-6).

29. Tunel uaruOupoBanus (MyJIbTUBAJICHTHOE, KyMYJISITHBHOE, n30hepmentHoe u ap.) (YK-1;
[1K-1; I1K-6).

30. PerpounrubupoBanue. MosekyinspHabie Mexanu3Mbl naruouposanus. (YK-1; [TIK-1; ITK-6).
31. Oo6mee npeacrasieHue o Gocdorpanchepaznoii cucreme. bakrepuansuas pocdorpancde-
pasnas cucrema. Kakue nporueccer katanusupyer @TC? (YK-1; I1K-1; T1IK-6).

32. benku pochorpanchepasnoii cucremsl. (YK-1; ITK-1; TIK-6).

33. KarabonutHas penpeccus. Mexanusmbl karadbonutHoit penpeccuu. (YK-1; I[TK-1; TTK-6).
34. KOHTpONb YTHIM3AIMH TAJIAKTO3Bl y JPOXOKEH. MoaynbHash opraHu3aiis peryisTOPHBIX
oenkos. (VK-1; IIK-1; TTK-6).

35. TemnoBoii mok. benku TemnoBoro moka. OCHOBHBIE (DYHKIIMH OEIKOB TEIIOBOTO IIIOKA.
(YK-1; TIK-1; TIK-6).

36. IHanepownst. (VK-1; I1K-1; TTK-6).

37. 3HaveHHE MEXKJICTOYHONW KOMMYHHUKAIUK. ABTOMHAYKTOPBI Oaktepuii u ux cunres. (YK-1;
[1K-1; TIK-6).

38. Cunre3 N-ammniromocepuninaktoHoB. Ponbs N-AI'CJI —curHaioB B MEXKJIETOYHOH KOMMY-
HUKanuu 6akrepuanbHbix momyssinuid. (YK-1; [TK-1; TTK-6).

39. CeHncopsl, BHyTpuKIeTOUHbIe TocpeaHuku 1 dpdexropsr. (YK-1; TTK-1; TIK-6).

40. Jerextupyembie TpaHcMeMOpanHbie penentopsl. (YK-1; TTK-1; ITK-6).

41. JIByXKOMITOHEHTHbIC CUCTeMbl. TummuHas aByxkommnoneHtHas cucrema. (YK-1; ITK-1; TIK-
6).

42. OOmue NpUHLUMIBI CeHCOpHOW perymsauuu. Ilepenaya mHpoOpManuu yepe3 KIETOYHYIO
memoOpany. (VK-1; TIK-1; TTK-6).

43. BuekierouHsle curHaibl. OcHOBa paboThI AByXKoMIOHeHTHOM cuctembl. (YK-1; TIK-1; TIK-
6).

44, OcoOeHHOCTH PETYJSIIMU KJIETOYHOr0 MeTaboau3Ma y Mpo- U 3YKapUOTUYECKUX OpPIraHu3-
moB. (YK-1; IIK-1; TTK-6).

45.  AHaboaM3M U KaTaboJIu3M MUKPOOHOM KIIeTKH, uX B3auMocBs3b. (YK-1; ITK-1; TTK-6).

46. CuHTe3 W pacraj IIIMKOreHa B TKaHSIX, TOPMOHAIIbHAS peryisius 3tux npoueccoB. (YK-1;
[1K-1; TIK-6).

47. BnusHue (GU3MKO-XUMHUYECKUX (aKTOpOB cpenbl Ha MeTabosimyeckue mporecchl. (YK-1;
[1K-1; TIK-6).

48. Kiaccupukanus MEXaHU3MOB PEryJIsAId MeTaboau3Ma. Perynsius mMetabonuramu. Meto-
bl 1 IPUEMBI IPOBEACHHA SKCIICPUMEHTAIbHBIX I/ICCHCZIOBaHI/Iﬁ B oOJract 6HOTCXHOHOFHI/I, CTaHAaPTHBIC
u ceprudukanronnsie ucnbiranus coipbst. (YK-1; ITK-1; ITK-6).

49. depmenTHas perymsius meradonusma. (YK-1; ITK-1; [TIK-6).

50. Tennas perymsius meradbonmsma. (YK-1; ITK-1; TTIK-6).

6.3. IllkaJjia o1leHOYHBIX CPEICTB

YpoBHHU OCBOE- Kputepuu onieHuBanus OneHouHbIC
HUS KOMIICTCH- cpeacTsa
Ui (xon-BO OaIIOB)

15



[IponBuHyTHII
(75 -100 GamnoB)
«3aYTEHO»

[Toka3wiBaeT riy0OOKHe 3HAHUS TIPEAMETa. 3HALT:
-CTPYKTYPY U NMPOCTPAHCTBEHHYIO OPTraHU3AIUI0 OCJIKOB,
HYKJICMHOBBIX KHCIIOT;

-001IIe IPUHIIUIIBI PETYISIIINK KICTOYHBIX MPOIECCOB;
-MOJIEKYJISIPHBIC MEXaHHM3MbI B3aHMOJICHCTBHS PETYIIs-
TOPHBIX OCJIKOB C HYKJICMHOBBIMH KHCJIOTaMH M MeXa-
HU3MBI KOHTposs crtabmibHocth MPHK m mexanusm
PHK-untepdepenmmu;

-0OCOOCHHOCTH PETYJATOPHBIX IPOIECCOB B KIETKaX
MPO- U DYKApUOT;

-OCHOBHBIE TIPUHITUITBEI KOHTPOJISI KJICTOYHOTO ITUKJIA;
-MEXaHU3MBbI QJIANTAllMN KJIETKU K CTPECCOBBIM YCIO-
BHSIM.

YMeeT HCHnoiab30BaTh MOJYYCHHBIC 3HAHUS, MPUBOJIS
IIPU OTBETE COOCTBEHHBIC IPUMEPHL. Y MEeT:

- TIPEIJIOKUTh BO3MOXHBIC MYTH TMOBBIIICHUS WU T10-
HIDKEHUS SKCTIPECCUH OIPEICIICHHBIX METAa00TMIECKUX
MyTei 3a CYET BO3JEHCTBUSI HAa M3BECTHBIC PETYIISTOP-
HBIE TIPOIIECCHI;

- WCIOJb30BATh 3HAHHUS O MPHUHIMNAX PETYISIIUU Me-
TaboIM3Ma MpU CO3JIaHUU OPraHU3MOB-TIPOAYIIEHTOB
KaKUX-I100 COEeINHEHN;

- OIICHUTh BO3MOXKHBIE MOCIIEICTBUS U3MEHEHUS YCII0-
BUI KYJIbTUBUPOBAHUSI HA OCHOBHBIE METAOOIMYECKUE
MIPOIIECCH MOJICIILHBIX OPTaHU3MOB.

Brnaneer HaBpIkaMu aHaIM3a COBPEMEHHOTO COCTOSIHUS
OTpaciu, HAyKd ¥ TEXHHUKHU, CBOOOHO BIIaJIeeT TePMHU-
HOJIOTHEN W3 Pa3HbIX pa3/IesioB IUCIHUILUIUNHBI, TEOPETH-
yeckoil 0a3zoil mpodeccruoHaNbHO-TPOPUITUPOBAHHBIX
METOJIOB PETyJISIIIUA META00JIMUYECKUX MPOIECCOB.

TecroBble  3ama-
aus (30-40 Gai-
JIOB);
pedepar  (7-10
0aJlIoB);

BOIIPOCHI K 3a4€eTy
(38-50 6amoB).

bazoBrrit
(50 -74 6amna)
«3a4YTEHO»

Xopo1io 3HaeT NpeaMeT, OJHAKO ITH 3HAHUS OTpaHu-
YyeHbl 00bEMOM MaTrepHalia, MpeCTaBIeHHbIM B yueO-
HUKE. 3HAEeT:

-CTPYKTYpY U MPOCTPAHCTBEHHYIO OpraHU3allnio0 OENKOB,
HYKJIEMHOBBIX KHUCIIOT;

-00111Me TPUHIINIIBI PETYJISIIIUY KJIETOUHBIX IPOLIECCOB;
-MOJIEKYJISIPHBIE MEXAHU3MBbI B3aUMOJECHCTBUS PETYJIs-
TOPHBIX OEJIKOB C HYKJIEMHOBBIMHM KHCJIOTaMH M MeXa-
HU3MBI KOHTpoJs crabuinbHocTH MPHK m mexanusm
PHK-unrepdepenunu;

-0COOCHHOCTH DETYJISATOPHBIX MPOILIECCOB B KIIETKaX
IIPO- U SYKapHUOT;

-OCHOBHBIE IIPUHLIUIIBI KOHTPOJIS KIETOYHOTO IIUKIIA;
-MEXaHU3MBbI aJlaNTallii KJIETKH K CTPECCOBBIM YCIO-
BUSIM.

YMeeT UCHOIb30BaTh MOJYyYEHHBIE 3HAHMS, MPUBOS
IPUMEPBI U3 TeX, YTO UMEIOTCS B yueOHUKE. Y MeeT:

- MPEJIOKUTh BO3MOYXKHBIE MYTH MOBBIIIEHUS WU TI0-
HIDKEHUS SKCIIPECCUU OIPEIeIEHHBIX METa00INYeCKUX
MyTeN 3a CYET BO3ACHCTBUSI HA M3BECTHBIE PETYISATOP-

TectoBble 3ama-
Hus (20-29 oGan-
JIOB);
pedepat (5-6
OayIoB);

BOTIPOCHI K 3aUeTy
(25-39 GamnnoB).

16




HBIC MTPOIIECCHI;

- UCIOJIL30BaTh 3HAHUS O MPUHIUNAX PETYJISIUN Me-
Ta0OJM3Ma TPU CO3JIaHUU OPraHU3MOB-TIPOAYIICHTOB
KaKUX-I1100 COEINHEHNI;

- OIICHUTHh BO3MOXKHBIC MOCIICICTBUS U3MEHEHUS YCII0-
BUU KYJIbTHBUPOBAaHUS HAa OCHOBHBIE METaOOIHYECKUE
IIPOIIECCHI MOJICIBHBIX OPraHU3MOB.

Brnaneer tepmuHONorue, aenas OmuOKU; MPU HEBEP-
HOM YIOTPEOJICHUH CaM MOXKET UX UCIIPABUTh.

[Toporossiii
(35 - 49 6amnoB)

«BadYTCHO»

3HaeT OTBET TOJIBKO HAa KOHKPETHBIN BOTIPOC O CTPYKTY-
pe ¥ MPOCTPAHCTBEHHOM OpraHU3aluu OCIKOB U HYKJIe-
MHOBBIX KHCIOT, OOIIMM

NPUHIUIIAM PETYIISIUU KIETOYHBIX MPOIECCOB B KIIET-
Kax Tpo- U DYKapHoT;

Ha JIOTIOJIHUTEJIBHBIC BOMPOCHI OTBEYAET TOJBKO C TI0-
MOIIIBIO HABOSIIMX BOIPOCOB YK3aMEHATOPA.

He Bcerna ymeeT nmpuBecTH NpaBWIbHBIA npumep. He
BCEr/Ia CAMOCTOSTEILHO MOXKET IMPEIJIOKUTh BO3MOXK-
HbIC TIYTH TOBBIIICHUS WM TIOHMKEHUS SKCIIPECCUU
OTIPE/ICIICHHBIX META0OJMYCCKUX MyTeH 3a CUYeT BO3-
JICHCTBUS HA U3BECTHBIC PETYJIATOPHBIC TPOIIECCHI;

- UCIOJIb30BaTh 3HAHUS O MPUHIUNAX PETYJISIUN Me-
TaboJIM3Ma TIPU CO3/aHUU OPTaHWU3MOB-TIPOYIICHTOB
KaKUX-I100 COEeINHEHNI;

- OLICHUTHh BO3MOJKHBIC MOCIICJCTBUSI H3MEHECHHUS YCIIO-
BUU KYJIbTHBUPOBAHUS HAa OCHOBHBIE METaOOIHYECKUC
MPOLIECCHI MOJIETBHBIX OPTaHU3MOB.

Cnabo Bimameer TtepmuHonorueii. Cnabo BiageeT
HABBIKAMU aHaJM3a COBPEMEHHOTO COCTOSIHUS OTpac-
U,  TeopeTndecko  0a3oil  mpodeccuoHaNIbHO-
npoGUIUPOBAHHBIX METOAOB PETyNsAlMU MeTabonuye-
CKHX TIPOIIECCOB.

TectoBble 3aga-
nus (14-19 Gan-
JIOB);
pedepar 34
Oaia);

BOITPOCHI K 3a4eTy
(18-26 GamoB).

Huskwmii (momo-
POTOBBIN) (KOM-
MIETEHITUS HE
chopmMupoBaHa)
(menee 35 Oain-
JIOB) —

«HE 3aUTEHO»

He 3Haer 3HAYMTENBHOM 4YacTU NPOrPaMMHOIO Mare-
pHaia, 10nycKaeT cylecTBeHHble omnoku. He 3Haer:
-CTPYKTYpPY M MPOCTPAHCTBEHHYIO OPraHU3aINI0 OENKOB,
HYKJIEMHOBBIX KHCIIOT;

-001111e MPUHLUIBI PETYJISALNU KIETOYHBIX ITPOLECCOB,;
-MOJIEKYJISIPHBIE MEXAHU3MBbI B3aMMOJICHCTBHS PETYIIS-
TOPHBIX OEJIKOB C HYKJIEHHOBBIMH KHCIOTaMH M MeXa-
HU3MBI KOHTpoJs ctabmibHOocTh MPHK m mexanusm
PHK-unrepdepenmu;

-0COOEHHOCTH PETYJIATOPHBIX MPOILIECCOB B KIIETKAX
IIPO- U DYKApHOT;

-OCHOBHBIE IPUHIUIIBI KOHTPOJIS KJIETOYHOTO ITUKJIA;
-MEXaHU3MBbI aJaNTAlMU KIETKH K CTPECCOBBIM YCIIO-
BHSIM.

He ymeer npusecTu npaBuiibHbll IpuMep. He ymeer:

- WCIIOJBb30BATh 3HAHUS O NPHUHIMNAX PETYISIUN Me-
TaboNu3Ma NpH CO3/JaHUM OPraHU3MOB-TIPOTYLIEHTOB
KaKAX-IH00 COEqUHEHUI;

TecToBBIC
HUS
(0-13 6amnon);

3aja1a-

pedepar (0-2

Oamna);

BOIPOCHI K 3a4eTy
(0-19 6ammoB).

17




- IPEIJIOKUTh BO3MOXKHBIE MYTU MOBBIIIEHUS WU I0-
HIDKEHUS SKCIIPECCUH OIPEACIICHHBIX META00IUYECKUX
IIyTEH 3a CYET BO3JCHCTBUS HAa U3BECTHBIE PETYIATOP-
HBIE MPOIECCHI

- OLIEHUTh BO3MOJKHBIE MOCIEACTBUS U3MEHEHUS yCIIO-
BUI KYJIbTUBUPOBAHUSI HA OCHOBHBIE META00JIMYECKUE
IIPOLIECCHl MOJIENIBHBIX OPTaHU3MOB.

He Bnaneer tepmunonorueit. He Brmageer HaBbIKamMu
aHaJIM3a COBPEMEHHOI'O0 COCTOSIHUSI OTpaciu, , TEope-
TUYECKOM 0azoii npohecCuoHaIBHO-
npOQUIMPOBAHHBIX METOAOB PETYJSALUU MeTadoynye-
CKHX ITPOLIECCOB.

7. Y4eOHO-MeTOAuYeCKOe U HHPOPMALIMOHHOE o0ecreyeHre JUCHUIIINHbI
(MoayJin)

7.1. OcHoBHAas1 yueOHas1 JuUTepaTypa:
1. Qy6posckuit M.JI. YMK mno muctmmuimae  «Perymsimus metaboim3ma KISTKU» IS o0ydaro-
uxcs 1o HampasieHuto noarotoBku 19.03.01 buotexnonorus. - Muuypunck-2024.

7.2. JlonoaHuTtenbHasi ydeOHas JUTepaTypa:

1. Buorexnonorus, 6MoMHGOPMATHKA M TEHOMMKA PACTEHUH M MUKPOOPTaHM3MOB [ DIIEKTPOHHBIH
pecypce] : MmaTepuanbsl KoHpepeHIuu. — DneKTpoH. AaH. — Tomck : TT'Y, 2016. — 140 c. — Pe-
*uM noctyna: https://e.lanbook.com/book/92007. — 3aru. ¢ 3kpaHa.

2. T'ucronorusi, TATOJIOTHS U SMOPHOJIOTHS [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue. — DIek-
TpOH. JaH. — MuHck : "Bpimiimas mkona", 2012. — 462 c¢. — Pexum pocryna:
https://e.lanbook.com/book/65442. — 3ar. ¢ 3kpaHa.

3. Pxeunnkas, JI. 3. OcHOBBI OMOTEXHOJIOTHU [DIEKTPOHHBIN pecypc] : 1al. mpakTukym / M. A.
CricoeBa, M. E. 3unoBbeBa, Kazan. roc. Texnon. yH-T, JI. O. Pxeunnkas .— Kazanp : KI'TY,
2004 .— 90 ¢. — Pexxum goctyma: https://rucont.ru/efd/292655

4. OcHosbl OnotexHosoruu. B 2 4. Yacte 1 : yueOHUK U npaktukym mius CI1IO — 2-e u3., ucnp.
u non. — Mocksa : U3narensctBo FOpaiit, 2019. — 170 c. — (Cepus : [IpodeccuonansHoe 00-
pazoBanue). — ISBN 978-5-534-07840-4. — Tekcr : anexrponusiid // ObC IOpait [caiiT]. —
URL.: https://biblio-online.ru/bcode/441963 (nara obpamienus: 07.05.2019).

5. CoBpeMeHHbIE OMOTEXHOJIOTUH B CEIbCKOM XO03HCTBE [ DNEKTPOHHBIN pecypc] : MoHorpadus /
O.B. boraroma, I'.B. Kapnosa, M.B. Pe6e3oB, I'"M. Tonypus, M.B. Kusrukosa, }0.C. Kuuko,
OpenOyprckuii roc. yH- T .— OpenOypr : OI'Y, 2012 .— 171 c. — ABT. yka3zaHbl Ha 000pPOTE THT.
1.; bubmmorp.: c. 161-171 .— Pexxum nocryna: https://rucont.ru/efd/187871

7.3. MeToguyeckue yKazaHus 10 OCBOCHUIO TUCIUILINHBI
1. MeTtoanueckne ykazaHHsl MO MPOBEACHUIO MPAKTUYECKNX 3aHATHI 10 aucuuiuimHe «Pe-
ryjisiuus Metabonu3Ma KIeTKH» JJis HampasieHuss noarotoBku 190301 Guorexnonorust - Muuy-
puHCK, 2024.
2. Metoauueckue yKazaHUs A CAMOCTOSITEIbHONW PaOOThl U BBIMOJIHEHHUS KOHTPOJIBHOM
paboThl 3aHATUHN MO AucUUIUINHE «Perynanus Metabonu3ma KIETKH» JUIsl HallpaBJI€HUs IOATO-
toBkH 190301 GuotexHonorus - Muuypusnck, 2024.
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7.4. UndopmanuoHHbie U LM (PPoBbIe TEXHOJIOTHH (IPOrPaMMHOE o0ecIieYeHue,
coBpeMeHHbIe MpoeccnoHaIbHbIe 0a3bl JAHHBIX M HH()OPMALMOHHbIE CIIPa-

BOYHbIE CHCTEMBI)

Yyebnas nucuuruimHa (MOAYJIb) MPeyCMaTPUBAET OCBOCHHE MH(GOPMAIIMOHHBIX U IUPPO-
BBIX TEXHOJOTHA. Peannzanus mu@poBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SBIIACT-
Csl OIHOM M3 BaKHEHIIMX Lieneld o0pa3oBaHMsl, JAOUIed BO3MOXHOCTh pa3BUBaTb KOHKYPEHTO-
CHOCOOHBIE KaueCTBa 00YJaIOUINXCS KaK OyAyIINX BHICOKOKBATH(PUIMPOBAHHBIX CHEIIMATUCTOB.

[udpoBbie TEXHOJOTUH NPELYCMAaTPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOrO perieHus 3a-
Ja4d po(ecCHOHANBHOTO, COLUAIBHOTO, INYHOCTHOTO XapaKkTepa C MCIOJIb30BAaHHEM Pa3THYHBIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJOIMi. OcBoeHHe LU(POBBIX TEXHOJOTHH B paMKax JaHHOU
JUCHUTUTMHBL (MOJTYJIs1) OPUEHTHPOBAHO Ha CIIOCOOHOCTH 0€30MacHO M HaUIeKAIUM 00pa3oM 1o-
JAy4aTh JOCTYI, YIPAaBIATb, UHTEIPUPOBaTb, OOMEHHUBATHCS, OLIEHUBATh U CO3/4aBaTh MH(OpMa-
IIUIO C TIOMOIIBIO HU(PPOBBIX YCTPOICTB M CETEBBIX TeXHOJOTHH. DopMHupoBaHue UPPOBONH KOM-
HETEeHTHOCTH IpeJojaraeT paboTy ¢ JaHHBIMU, BJIQJICHUE HHCTPYMEHTAMU JUIsl KOMMYHUKAIUH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 03.04.2024
Neo 6/1 (CeteBas 3aeKkTpoHHAs OMOINOTEKA)

2. baza naHHBIX 371eKTPOHHBIX HHPopMannoHHbIX pecypcoB @T'BHY ITHCXb (norosop mo
o0ecrevyeHnIo J0CTymna K 3JeKTpoHHbIM HHpopMmamonHbiM pecypcaM OI'BHY IMHCXbB uepes
tepmuHaln ynaiennoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnektpoHHast OubimorevHas cuctema «HaruoHanbHbIH TUPPOBOH pecypc «PyKoHT»:
Komneknuu «ba3osbiit maccuB» u «Kosoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe yCIyT 10 NpeA0CTaBICHUIO JocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnexTpontoe u3aarenbctBo FOPAMT» (https://urait.ru/) (ZoroBop Ha okasaHue
yCIIyT 10 NMPeIoCTaBIeHUIO JocTyna K oopazoBarenbHoil miargopme OO0 «DneKTpoHHOE HU3/1a-
tenasctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnextpoHHO-0MOIMOTEeUHast crcteMa «Bepraackuit» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MCTOJIb30BaHue TTpon3BeeHul ot 26.03.2020 Ne 14/20/25)

6. baza mannsix HOB «HarmonasnpHas snektponHast oudmunotexay (https://rusneb.ru/) (mo-
rosop o noakiaodennu k HOb u npenocraBnennn nocryna k oobektam HOB ot 01.08.2018 Ne
101/H2b/4712)

7. CornamieHue 0 COTPYJIHHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-UH(POPMAIMOHHBIX U CO-
IUOKYJIBTYPHBIX YCIIYT MOJIb30BATESIM YHUBEPCUTETA U3 YUCIIa MHBAIUIOB 10 3PEHUIO, CIa00BU-
JSIINX, THBATMIOB JAPYTHX KAaTETOPUI ¢ OTpaHUYEHHBIM JIOCTYIIOM K MH(OpMAIUH, JIHI, HMEIO-
IIUX TPYJHOCTH ¢ yTeHueM IuiockornedyatHoro Tekcta TOI'BYK «TamboBckast o6acTHast yHUBEp-
canbHass Hay4yHas OuOnmoreka uMm. A.C. Ilymkuna» (https://www.tambovlib.ru) (cornamenue o
corpynuaudectse ot 16.09.2021 Ne 6/H)

7.4.2. UudopmManoHHbIE CIIPABOYHBIE CUCTEMbI
1. CopaBounas npaBoBasi cuctema Koncynbprantllitoc (10roBop MOCTaBKU M COMPOBOXK-
nenus sx3eMiusipoB cucteM Koncynerantllntoc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHBIN nepuoanyeckuii cnpaBouHuk «Cuctema TAPAHT» (noroBop Ha yciayru
1o conpoBokaeHHIO OT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe podecCHOHATIbHBIE 0a3bl JaAHHBIX
1. baza AAaHHBIX HOPMATUBHO-IIPABOBBIX 4KTOB I/IH(I)OpMaI_II/IOHHO-06pa3OBaTCJIBHOI7I npo-
rpammbl «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)
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- https:

2. baza nannbeix Hayunoii anektponnoit 6uommorekn eLIBRARY.RU — poccutickuii uH-
(dbopMaIMOHHO-aHATMTUIECKHIA TOPTa B 00JaCTH HAYKHU, TEXHOJIOTUH, MEIUIIUHEI B 00pa30BaHuUs

/lelibrary.ru/

3. Ioptan oTKpbITHIX AaHHBIX Poccuiickoit denepanmu - https://data.gov.ru/
®denepanbHON

4.  OTKpbITBIE

JIaHHBIE

https://rosstat.gov.ru/opendata

CITYXKOBI

rocy1apCTBEHHOU

CTaTUCTHUKHU -

7.4.4. JInlileH3UOHHOE ¥ CBOOOIHO PAaCIPOCTPaHsieMOe IPOrPaAaMMHOeE

oﬁecneqemle, B TOM YMCJI€ OTCICCTBCHHOI'O NIPOU3BO/JICTBA

Ne HaumenoBanue Pazpaboruuk [10 | [locTynHOCTH Ccbuika Ha Enunbiit PexBuzutel
(nmpaBooGnagaren | (JMIECH3UOHHOE, | PEECTpP POCCHHCKUX MOATBEPIKIAFOLIETO
b) CBOOOIHO nporpamm st 9BM JOKyMeHTa (IpH
pacopoctpanseMm | u B/l (mpu Hanuuun) HAJIMYUH)
oe)
1 Microsoft Windows, Microsoft JIunen3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JecTBHs: OECCPOUHO
2 AHTHBUpYCHOE AO Jluniensuonnoe | https://reestr.digital.go | Cy6aunen3nonubIi
IpOrpaMMHOE «Jlaboparopwust v.ru/reestr/366574/?sp norosop ¢ 000
obecrieueHne Kacniepckoro» hrase_id=415165 «Codreke» ot
Kaspersky Endpoint (Poccust) 24.10.2023 Ne 6/H,
Security ams OusHeca CPOK JICHCTBUSL: C
22.11.2023 no
22.11.2024
3 MoitOduc 000 «Hogsie Junensuonnoe | https://reestr.digital.go Konrpakt ¢ 000
CranmapTHbIif - obnayHbIe v.ru/reestr/301631/?sp «Py6uKoH»
OducHbrit naker TEXHOJIOTUH» hrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI € (Poccus) 036410000081900001
JIOKyMEHTaMHU 2
M IIOYTON CPOK JIEHCTBHUSL:
(myoffice.ru) 6eccpovHO
4 OducHbli maker AO «P7» Jluuensnonnoe | https://reestr.digital.go Konrpakt ¢ OO0
«P7-Oducy v.ru/reestr/306668/?sp «Codrekc»
(meckTormHasi BEpCHsi) hrase_id=4435041 ot 24.10.2023 Ne
036410000082300000
7
CpOK JEHCTBHUS:
OeccpodHo
5 OnepanyioHHas 00O "Bazansr | Jluunensuonunoe | https://reestr.digital.go Konrpakt ¢ OO0
cucrema «AJbT cBOOO/IHOE v.ru/reestr/303262/?sp «Codrekcy
O6pazoBanue» IIPOTrpaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecnieyeHune" 036410000082300000
7
CPOK JIEHCTBUSL:
OeccpodHo
6 | IIporpamMmHas cuctema AO JIunensmonnoe | https://reestr.digital.go JIuneH3MOHHBIN
JUIst OOHApY>KEHNUS «AHTHILIArHAT v.ru/reestr/303350/?sp norosop ¢ AO
TEKCTOBBIX (Poccust) hrase_id=2698186 «AHTHILTATHAT OT
3aUMCTBOBAaHHI B 23.05.2024 Ne 8151,
Y4YEOHBIX U HAYYHBIX CPOK JICHCTBUSL: C
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paborax
«Antumiaruat BY3»
(https://docs.antiplagia
us.ru)

23.05.2024 o
22.05.2025

7 Acrobat Reader

- MPOCMOTP
nokymentoB PDF,

Adobe Systems

CBoboaHO
pacmpocTpaHsieM
oe

DjVU

Foxit Reader Foxit CeoboaHo - -

- IPOCMOTP Corporation pacIpocTpaHsieM
nokymeHToB PDF, oe

DjvuU

7.4.5. Pecypcbl HH()OPMALIMOHHO-TEJIEKOMMYHUKAINUOHHOM ceTH «HTEepHET»

10.
11.

12.

13.

14.
15.

16.
17.
18.

CDTOwiki: 6a3a 3nanwuii mo nuudposoii Tpanchopmarnuu https://cdto.wiki/

Pexxum noctyma:.garant.ru - cnpasouno-npasosas cucrema «['’APAHT»

Pexxum moctyma: www.consultant.ru - cmpaBouHO-mipaBoBast cuctema «KOHCY/IbTaHT
ITmroc»

http://www.biotechnolog.ru — mosexyssipHast GuoJIOTHS B OMOTEXHOJIOTHS,
http://www.sci-lib.com — Hayka, HOBOCTH HAYKH ¥ TEXHHKH ISl CTYJICHTOB;
http://www.inbi.ras.ru — Uacrutyr 6uoxumuu umenu A.H. baxa PAH,;
http://www.eimb.relarn.ru — uaCTUTYT MOJIEKY/IsIpHON Ouosoruu uM. B.A. DHrenbrapara
PAH

http://www.iteb.serpukhov.su — HHCTHUTYT TEOPETHUECKON M SKCIEPUMEHTAIBHON OHODU-
3uku PAH

WWW.XUMUK.ru — caiit «XuMHK»

http://www.volgmed.ru/biochem/301/edu-libr-d.php - meaunmHCcKas GuoXuUMusI.
http://www.protein.bio.msu.ru/biokhimiya/index.htm - karanor Hay4HO-00pa30BaTEIBHBIX
pecypcoB MI'Y;

http://www.tusearch.blogspot.com — mouck 371eKTpOHHBIX KHUT, myoaukaiuii, [OCToB, Ha
caiiTax Hay4yHbIX OUOIHOTEK.;
http://www.yanko.lib.ru/books/biolog/nagl_biochemindex.htm - Komeman ., Pem K.-T'.,
Bupr 0. Harnsanas 6uoxumust.

http://www.elibrary.ru/defaultx.asp - HayuHast sekTpoHHas OHOTHOTEKA,;
http://www.humbio.ru/humbio/biochem/000b6185.htm - Guoxumus. CrnpaBodHuk (OH-
JIalH);

http://www.sci-lib.com — Hayka, HOBOCTH HAYKH M TEXHHUKH JJISI CTYICHTOB;
http://www.biomolecula.ru — mayka, HoBOCTH;

http://www.pereplet.ru — caiir CopocoBCKOro 00pa3oBaTeIbHOTO KypHAIa.

7.4.6. lIlndpoBbie MHCTPYMEHTHI, MPUMEHsiEMbIe B 00pa30BaTe/IbHOM Ipolecce

NoabkowhE

LMS-mnardopma Moodle

BupryanbsHas nocka Mupo: miro.com

Bupryansnas nocka SBoardhttps://sboard.online
Bupryanshnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBucsl: Anaexc./luck, O6mako Mail.ru
Cepsucel onpocoB: Suaexc @opmer, MyQuiz
Cepsuchel Buneocsss3u: SHaekc teinemoct, Webinar.ru
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https://cdto.wiki/
http://www.garant.ru/
http://www.sci-lib.com/
http://www.inbi.ras.ru/
http://www.inbi.ras.ru/
http://www.eimb.relarn.ru/
http://www.eimb.relarn.ru/
http://www.eimb.relarn.ru/
http://www.iteb.serpukhov.su/
http://www.iteb.serpukhov.su/
http://www.iteb.serpukhov.su/
http://www.xumuk.ru/
http://www.volgmed.ru/biochem/301/edu-libr-d.php
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.tusearch.blogspot.com/
http://www.yanko.lib.ru/books/biolog/nagl_biochemindex.htm
http://www.elibrary.ru/defaultx.asp
http://www.humbio.ru/humbio/biochem/000b6185.htm
http://sci-lib.com/
http://biomolecula.ru/
http://www.pereplet.ru/

8. Cepauc
http://www.trello.com

COBMECTHON PabOTHI

HaJ TIPOCKTaMHu JJIs

HEOOJIBIINX

rpynmn  Trello

7.4.7. llndpoBble TEXHOJOTHH, IPUMEHsIeMble PU U3YYCHUH TUCIUAIINHBI

[udpossie TexHonorun | Buabl yueOHO# paboThl, BINOA- | PopMHUpyeMBbIe UK
HSEMBIC C IPUMEHEHUEM ITUPPO- | KOMIICTCHIIUN

BOI TEXHOJIOTUH

1. | O6naunsle TexHonornu | Jleknuu VK-1 NI yka
CamocrosTenabHas padora

P U/3yk

2. | Bonbune naHHbBIe Jlexmun VK-1 N1 yk-1
CamocrosTeapHas padora

p NJ3vk-1

8. MarepuajibHO-TEXHUYECKOe o0ecneYeHne M CIUIIMHBI (MOAYJIA)

VYuebHast ayauTopus
JUIsL TIPOBEICHMS 3a-
HATHA JIEKUOHHOTO
tuna (r. Mu4dypuHcK,
yiL HurepHa-
LMOaHJIbHAsA, J0M Ne
101, 2/32)

1. Xamo3u ropu3oHTaIbHBIE HA TPH OKHA
(uHB. Ne 2101065486)
2. HHrepakTuBHas (uaB.  Ne
2101040205)

3. CucremHBIi KOMIUIEKT: mporeccop Intel
Original LGA 1150, Bentunstop Deepcool
THETA 21, marepunckas miata ASUS
HB81M-K<S-1150 iH, mamsate DDR3 4 Gd,
skectkuit auck 500 Gb, kopnyc MAXcase
H4403, Omox mmtanus Aerocool 350W
(uHB. Ne 21013400740)
4. Tlpoextop Viewsonic PJD6243 DLP
3200 lumens XGA 3000:1 HDMI 3D
5. HaGopsl AeMOHCTpAallMOHHOTO 000pYAO-
BaHUs U y4eOHO-HAIJISIIHBIX TOCOOUH.

JO0CKa

1. Microsoft Windows 7 (iu-
nea3uss ot 31.12.2013  Ne
49413124, 0OeccpovHo).
2. Microsoft Office 2010 (mu-
nensuss ot 04.06.2015  Ne
65291658, 6eccpouHo).

VYuebHast ayauropus
JUIsL TIPOBEICHMS 3a-
HATUN CEMUHAPCKOIro

TUMNA, TPYNIOBBIX M
WHIUBUTyaJIbHBIX
KOHCYJbTaIlUM,  Te-

KYIIEro KOHTPOJIA H
IIPOMEKYTOUYHOM  aT-
TECTalNH

(Yuebnas naboparo-

pus duznonorun
pacTeHuit)
(r. MuuypHHCK,

yuxo3 «Pomay, 9/27)

1. ITnatdopma UP-12 BioSan nis meiikepa,
YHHMBEpcaiabHas Juis KoiO, ObITONOK U CTa-
KaHOB, 265'185mMm ansa mieiikepoB OS-12,

PSU-10i, ES-20 (uuB.Ne21013600789)
2. ®oromerp K®K-3-01-"30M3" @oto-
AIIEKTPUYECKUI (1HB.Ne21013600788)

3. Ieiikep PSU-101 BioSan, opoutanbHbIit
(50-450 06/MuH, opOUTATBHBIN, 10 3KT) O3
1aT(hOopMbI (uaB.Ne21013600790)
4. lleiikep S-3 mudposoit (matd. 1687168
00/mMuH, amrumtyaa 20MM, OpOUTAIIBHBIMH,
10-250 06/MuH) (maB.N221013600783)
5. Jlocka xmaccHas (mHB.Ne41013602281)
6. Kpecno opucnoe AV 204 PL MK Tkanb
(uaB.Ne41013602311)

7.Mukpockon MeauIUHCKUNA buomen 2
(naB.Ne41013401728, 41013401727,
41013401726, 41013401725, 41013401724,
41013401723, 41013401722, 41013401721,
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41013401720, 41013401719, 41013401718,
41013401717, 41013401716, 41013401715,
41013401714)

8. Hacrennsiii skpan Lumien Master
Picture 220-220 cm (uaB.Ne41013401710)

9. [IpoexTop NEC M361X
(uuB.Ne41013401707)
10. Cucremusbiii  komruiekt: IIporeccop

Intel Original LGA 1155, BenTunsarop, ma-
TEpUHCKasl IUIaTa, MaMATh, )KECTKUH IHCK,
BUJICOKAPTa, MOHUTOP, YCTPOWCTBO YTCHUS
KapT MaMsTH, IPUBOJ, KOPITyC, KJIaBHATYypa,
MBIIIIh (maB.Ne41013401700)
11. Cron nabGopaTOpHBIM XUMHYECKHUU
(1200°600°750)  cTonenIH.IIaACTHK/KapKac
an.npoduib (mHB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
41013602342, 41013602341, 41013602340,
41013602339, 41013602338,
41013602337)

12. kad g xpaHeHus J1abopaTOpPHOU
nocyasl  (800°450°1950) monku  mia-
CTUK/Kapkac  al.upoduiab C  3aMKOM
(uHB.Ne41013602358)

13. Ucnapurens MP-1M3 poTanirioHHbIH
(naB.Ne21013600785)

VYyeOnass ayauTopus
Ul CaMOCTOSITEINb-
HOM paboTtsl (r. Mu-
4ypuHCK, yi. HMurep-
Hal[MOHAJbHAs, JIOM
Ne 101, 3/2396)

1. Jocka xmaccHas (mHB. Ne 2101063508)
2. JKamosu (uaB. Ne 2101062717)
3. Kamoszu (uuB. Ne 2101062716)
4. Kommetorep Celeron E3500, mar. muiara
ASUS, onep.namsars 2048Mb, MoHuTOp

19"AOC (uHB.No 2101045283,
2101045284, 2101045285)
5. Kowmmbtorep  Pentium-4  (unHB.Ne
2101042569)

6. Mono6mnox 1iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web
/ knaBuatrypa,  Mblmb  (MHB.  Ne
21013400521, 21013400520)
7. Komnsiorep Dual Core E 6500 (unB.Ne
1101047186)

8. Kommerotep TopHamo Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. Okpan Ha mtatuBe (MHB.Ne 1101047182)
KomnbioTepHas TexXHHKa MOJKIOYEHA K
cetu «MHTEepHET» N o0ecneueHa T0CTyIoM
B OMOC yHuBepcurera.

1. Microsoft Windows XP,7
(mamensus ot 31.12.2013 Ne
49413124, OeccpovHo).
2. Microsoft Office 2003, 2010
(mumen3us ot 04.06.2015 Ne
65291658, OeccpouHo).
3. AutoCAD Design Suite
Ultimate  (moroBop oT
17.04.2015 Ne 110000940282);
4. nanoCAD (Bepcus 5.1 no-
KaJibHasi, oOpa3oBaTellbHAsA JIU-
LEH3Us, CEpUMHBIA  HOMEp
NC50B-270716 nuneHs3us nei-
CTBUTENIbHAa OeccpodHo, Oec-
TJIaTHAs).

5. IIporpaMMHBII  KOMIUIEKC
«ACT-Tect Plus» (suueH3uon-
Hblid toroBop or 18.10.2016 Ne
J1-21/16).

6. TUC Maplnfo Professional
15.0 mst Windows st yaeO-
HBIX 3aBEJCHUN (JIMLEH3UOH-
HbIi goroBop ot 18.12.2015
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Nel23/2015-y)

PaGouas mporpamma nuctuIuinHbl (MOTyIisl) «Perynsius MeTaboar3mMa KISTKI COCTaBIIe-
Ha B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO no nanpasienuro nmoaroroBku 19.03.01 buorexHo-
norust (ypoBeHb OakalaBpuata), YTBEpPKIESHHOTO MpUKa30oM MUHUCTEPCTBA 00pa30BaHUS U HAYKU

P® Ne 736 or 10.08.2021.

ABTOD: O1LIEHT Kadenprl, KaH1.C.-X.HayK MLJI. 1yOpoBckuii

Penensenr:

[Tpodeccop kadeapsl arpoOXuMUM, TOYBOBEICHUS U arpOdKOJIOTHU JIOKTOP CEIhCKOXO3SHCTBEH-
HBIX HayK Anue T. -

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl caloBOACTBA, OMOTEXHOJIOTUH U CeleK-
LIUM CEMEHOBOJICTBA CEJIbCKOXO3SMCTBEHHBIX KYIbTYp (1poTokosn Ne 9 ot «18» anpenst 2022 r.)

[Iporpamma paccMoTpeHa Ha 3acelaHUM yuyeOHO-MeToauueckoil komuccuu IlnomooBor-
HOoro mHctutryra uM. M.B. Muuypuna Muuypunckoro I'AY (mporokosn Ne 8 ot «18» ampens
2022r.)

[Iporpamma yTBepKAeHa pemieHHeM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA TIPO-
ToKOJ Ne§ or «21» ampens 2022 r.

IIpoecpamma nepepabomana u donoanena ¢ coomgeemcemeuu ¢ mpedoganuamu ©IOC BO

IIporpamMma paccMOTpeHa Ha 3acelaHny Kadenpbl caloBOJICTBA, OMOTEXHOJIOTHH U CENeK-
IIMU CEJIbCKOXO3SIMCTBEHHBIX KyabTyp (mpoTokon Ne 11 ot 13 urons 2023 r).

[IporpamMma paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOIWYECKOM KOMHCCHUM WHCTUTYTa
(byHaaMEHTaNbHBIX U NPUKIAAHBIX arpoOuorexHosoruit um. M.B. Muuypuna MudypuHCKOTO
I'AY (mpotokon Ne 11 ot 19 urons 2023 1.).

[Iporpamma yTBepsKe€Ha Ha 3aCeJaHUU Y4eOHO-METOANYECKOrO COBETa YHUBEpcUTeTa (IIpo-
tokoust Ne 10 ot 22 uronst 2023 r.).

Ilpoepamma nepepabomana 6 coomsemcmeuu ¢ mpedosanuamu ®I'OC BO

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl CaJ0BOJCTBA, OHMOTEXHOJIIOTUU U
CEJIEKIINH CEITbCKOX03IUCTBEHHBIX KynbTyp (mpoTokoi Ne 11 ot 3 mas 2024 r.).

[Iporpamma paccMOoTpeHa Ha 3acedaHuu Y4eOHO-METOAWYECKOH KOMHCCHUM HHCTHTYTa
byHIaMEHTabHBIX W NPUKIAIHBIX arpoOuorexHonoruii uMm. W.B. Muuypuna Mwuuypunckoro
['AY (mpotokon Ne 10 ot 20 mas 2024 r.).

[IporpamMma yTBepk/ieHa Ha 3acelaHUU Y4eOHO-METOAMYECKOro COBETa YHUBEpCHUTETa
(mpotokoia Ne 10 ot 23 mas 2024 r.).
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OpurvHan JOKyMEHTa XpaHMTCS Ha Kadeape cagoBOJICTBA, OMOTEXHOJOTUNA H
CEJICKIIUU CEIbCKOXO3SMCTBEHHBIX KYJIbTYP
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