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1. lesiu ocBOEHUsST TMCHUTIAHBI (MOLYJIs1)

Lemsivu - n3ydeHue oONIMX MPUHIIMIIOB PETYISIIIMA METa0OIHMUECKUX TPOIIECCOB B KIIETKE
Ipo- U 3YKapuoT, (POPMHUPOBAHHE LIEJIOCTHON CHCTEMbI 3HAHUH O MEXaHU3MaxX KOHTPOJIS METa0o-
JMYECKUX MPOIIECCOB U MEKKICTOYHBIX KOMMYHHKAIIHSX.

3ajaun JUCHUTIIMHBI

-popmupoBanue 0a30BBIX 3HAHUI M IOHATHI B 0071aCTH HHHOBAIIMOHHBIX OMOTEXHOJIOTHIA,

-(opmupoBaHye MPENCTABICHUI O TEXHOJIOTHSIX MTPOM3BOJICTBA OCHOBHBIX BUJIOB OHOTEX-
HOJIOTHYECKOW MPOYKIINH, TIOJYYCHHUSI 3HAHUI U HaBBIKOB, HEOOXOIUMBIX JIJISl OCYIIECTBIICHUS U
YIIPABJICHUS TEXHOJIOTHYECKUMH MTPOIIECCAMHU;

-popMupoBaHue y 00y4aeMbIX CIIOCOOHOCTEW IUIsl OLIEHKU IOCIEACTBUN HUX MPOeccro-
HAJIbHOM JEATEILHOCTH, IIPU YYACTUHU B PEIICHUU MPAKTUYCCKUX COIMATBHBIX M IKOHOMUYECKHX
po0JieM B 00J1aCTH OMOTEXHOJIOTHH.

2.MecTO IUCHHUIUINHBI B CTPYKTYpPe 00pa3oBaTeibHOI NPOrpaMMbl

CornacHo ydeOHOMY IUTaHy MO HampaBieHuto noArotoBku 19.03.01 buorexHomorus
JUCLUIUIMHA « Perymsiuust mertabonu3ma KIETKW» SBISETCS AJIEKTUBHOW JAMCLUUIUIMHON
(b1.B.[1B.09.01).

Matepuran IuCUUIUIMHBI OCHOBBIBAETCSl HA ONOPHBIX 3HAHUAX, YMEHUIX U HaBbIKaX TaKUX
JUCLMIUINH, KaK: «MareMmatuka», «Opranndeckas XUMUsD», « IKOJIOrus», «Pusnkay». TecHo
B3alMOCBS3aHa ¢ TAKUMU AUCLUITIMHAMU, KaK: bUOTeXHOJIOTHS yTUIIN3alui U OYMCTKU OTXO/I0B
C.-X. IPOU3BOJICTBa», «OCHOBBI aCENTUKU B OMOTEXHOJIOTNYECKUX ITPOU3BOACTBAX», «I eHHas
UHXeHepus», «VHKeHepHble OCHOBBI B OM0oTexXHONOTUNY, «[InumeBas onotexHomorus». CiyKuT
6a30M 17151 TPOXOXKAEHUS IPOU3BOACTBEHHON IPAKTUKU HAYYHO-UCCIIE0BaTENIbCKask paboTa,
noaroroBku k ['MA.

3. [Inanupyempble pe3yabTaThbl 00y4eHHs MO TUCHUILINHE, COOTHECEHHBIE ¢

IVIAHUPYEMbIMHU Pe3yJdbTATAMM OCBOCHHS 00pa30BaTe/IbHOM POrPaMMbI
B pe3ynbrare uzydeHus JUCHUILUIMHBI 00yYaromuiics JOJIKEH YCBOUTh TPYIOBbIE (PYHKIIMH
B COOTBETCTBHUHU C Mpo(eccHOHANbHBIM cTanAapToM 26.008 Crnenuanuct- TEXHOJIOT B O0JIACTH
IPUPOTOOXPAHHBIX (DKOJIOrMYEeCKUX ) OMOTEXHOJOTUH YTBEp)KIEH NpukazoM MuHHCTEpCTBa
Tpyaa u conpanbHoil 3amutel PO ot 21 nexkadps 2015 roga No 1046 n)

O06006111eHHbIE TPYIOBBIE Tpynossie dysxian (TD) BriOpanHbie TpyOBBIE AEHCTBUS

dyskum (OTD) (T
Monutopuar cocrosiHus | OcymecTBienue  skonoruue- | [IpoBenenue nabopaTopHbIX uc-
OKpY’)Kalollel cpeabl C | CKOH OIIEHKM COCTOSIHUS IMOJ- | CJIEJIOBaHMM M 3KCHepTH3 OHo-
NPUMEHEHUEM I[PUPOJAO- | HAJ30PHBIX  TEPPUTOPUN U | JIOTMUECKOTO MaTepuaa
OXPaHHBIX  OMOTEXHOJIO- | BOBMOKHOCTH TPUMEHEHUSI Ha
rui A HUX TPUPOJIOOXPAHHBIX OHO-

texHosoruii A/01.6

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

Hpouecc HN3YUCHUSA NUCHUIIIIMHBI HAIIPpaBJICH Ha CbOpMI/IpOBaHI/Ie CICAYIOIINX KOMIICTCH-



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, IPUEMaMH IIAHUPOBAaHUS M IPOBEIE-
HUS 9KCIIEPUMEHTAIILHBIX MCCIICIOBAaHUHN, 00paO0TKH M MPEICTABICHHS MOJYyYCHHBIX PE3YIbTaTOB
B CBOEH MpodeCCHOHAIBHON 00J1aCTH;
[TIK-6- CnocobeH TpoBOAHUTH OAKTEPHUOIOTHUECKHE, TOKCHKOJOTHYECKHE HCCIICIOBAHUS
NPUPOHBIX 00Pa3IOB, TEXHHYECKUX CPEJICTB U TEXHOJIOTUYECKUX MPOIECCOB C YUETOM IKOJIOTH-
YECKUX MOCJICACTBUN MX MPUMCHEHUSI.

Kon u Haumeno-

Kputepuu oneHrBaHus pe3ynbTaTOB 00YUIECHUS

BaHUC YHUBCP- Kon n nanme- HU3KUU
CaJIbHOM KOMIIC- | HopaHHME MHAH- | (IZOIOPOTOBBIM,
TeHIUU KaTopa JOCTHU- KOMIIETEHLIMS N N
ITOPOTOBBIN 0a30BBIi .
JKEHUs yHUBEp- | He chopMupo- MPOJABUHYTHII
CaJIbHBIX KOM- BaHa)
NeTeHINI
VK-1. Cnocoben | Ul-1lyk.1 — Ana- | He anammsupyet | Cnabo anamu- | B mocrarounoit | Ha BBICOKOM
OCYIIECTBJIATL IMO- | JIUBUPYET I10- | MOCTAaBJICHHYIO 3UPYET I1OCTaB- | CTCICHU aHaliu- | YpOBHEC aHaJIn-
HCK, KpI/ITI/I‘IeCKI/II\/’I CTABJICHHYIO 3a- | 3aav1y, BbLACIAA | JICHHYIO 3aJady, 3UpyeT NOCTaB- | 3UPYCT IOCTaB-
aHaJIM3 MW CHUHTE3 | Aady, BbLACIAA €C | €C 0a3o0BBIE  CO- BBIICIIAA €€ Oa- JICHHYIO 3a4a4y, | JICHHYXO 3aaaydy,
I/IH(l)OpMaLII/II/I, 0a30BBIE COCTaB- CTaBJIAAOIIIUC, 30BBIC COCTaB- | BBIACIIAA €€ 0azo- BBIACIIAA €€ Oa-
MIPUMCHATH CH- | JIAOIIUEC, 0CYy- | OCyHICCTBJIACT JIAIOIIHNE, OCy- | BbIE COCTAaBJIAIO- | 30BBIC COCTaB-
CTEMHBI TMOAXOJ | IIECTBISET ne- | IEeKOMIIO3UIINIO LIECTBIICT Je- | IMe, OCYLIECTB- | JIAIOIIUE, OCYy-
Ul pelIieHus 1Mo- | KOMIIO3UIHIO 3aJa4yn KOMIIO3HUITHUIO JACT OCKOMIIO3H- | IICCTBIIAACT JOC-
CTAaBJICHHBIX 3a1a4 3aJa4u 3aga4u U0 3a1a4Yu KOMITIO3UITUIO
331241
-2k — | He moxer naxo- | HemocraTtouno JocratouHo xo- | YcmemHo Haxo-

Haxomut u kpu-

JIUTb U KPUTHYC-

HaxXoIuT U Kpu-

pOIIO HAaxXoIWUT U

JUT U KpUTHUYC-

TUYECKHW aHallU- | CKU  aQHAIM3HPO- | THYECKU aHAIM- | KPUTHYECKH aHa- | CKU aHaIU3HpY-
supyeT uHpopma- | Batb  uHbOpMa- | 3UpyeT HHDOP- | IU3UPYET HWH- | €T uHpopma-
ouro, HeoOXoaW- | M0, HEOOXOIW- | Maluio, Heod- | ¢popMmammio, He- | U0, HEoOXo-
My JUI1 pelie- | Myl Ul pelle- | XOAUMYE Ui | OOXOAUMYK0 UL | TUMYIO OIS pe-
HUS TIOCTaBJCH- | HAS TIOCTaBICH- | PEUICHUS MO- | pelIeHUs MOCTaB- | MICHUS IIOCTaB-
HOM 3a7a4u HOH 3a7a4u CTaBJIEHHOM JIEHHOH 3aJa4u JIEHHOH 3a7a4u
3a7a4n

WUO-3yk1 — Pac- | He wMoxer pac- | Crabo paccmat- | Xoporro pac- | OtnuuHo  pac-
CMaTpUBaeT BO3- | CMAaTPUBaTh BO3- | PHBAET BO3- | CMATPUBAeT BO3- | CMAaTPHBAET

MOXXHBIE BapuaH- | MOXKHBbIE BapHWaH- | MOKHBIE Bapu- | MOXKHBIE BapHaH- | BO3MOXHbBIC

THl pEIIEeHUs 3a- | Tl PEIICHUs 3a- | aHThl PEIIeHUs | Thl pelleHHus 3a- | BapUaHThl  pe-

Ja4u, OLICHUBAas Jayu, OLICHUBAs 3aJa4u, OLCHU- Ja4du, OLICHUBAas1 IMCHUA 3aJaydu,
HUX JOCTOMHCTBA U UX JOCTOMHCTBA U Basg HUX JO0CTO- UX JOCTOMHCTBA U OLICHUBAas1 ux
HEAO0CTAaTKHU HEOOCTaTKu UHCTBA W HEOO- HEOOCTAaTKHU JOCTOMHCTBA M
CTaTKHu HEAO0CTAaTKU
N-4yka1 — Ap- | He moxer ¢op- | HeyBepenno Jocrarouno uet- | OTinmuHO  op-
TYMEHTHPOBaHO MHpOBaTh  c00- | dopmupyeT KO  (GopMHpYET | MHPYET co0-
¢opmMupyer co0- | CTBEHHBIE CYXJAE- | COOCTBEHHBIE COOCTBCHHEBIC CTBCHHBIC CYX-
CTBCHHBIC CYXJe- | HUI W OICHKH, | CYXICHUI U | CyXICHUI W | ICHUS W OICH-
HUS W OIEHKH, | ONIM4aeT (HaKThl | ONICHKH, OTJIH- | OLICHKH, OTIMYACT | KM,  OTIHYAcT

OTIIHYaeT (haKTHI
OT MHEHHH M WH-
Tepoperauui B
paccyXaeHusIX

JIPYTHX yYacTHHU-
KOB  JeATENIbHO-
CTH, TIPUHUMAET
000CHOBaHHOE

pelieHre mocTaB-
JIEHHOM 3a7aun

OT MHEHUH U HH-
Tepruperanuii B
paccyXIaeHusIX
JIPYTUX yYacTHHU-
KOB  JEeATENIbHO-
CTH, TPUHUMAET
000CHOBaHHOE
pelieHre mocTaB-
JIEHHOM 3a7aun

qaeT (akTel OT
MHEHUH W HWH-
TeprpeTanui B
pacCy)KACHHSIX
IPYTHX  y4acT-
HUKOB JI€SITEIb-
HOCTH, IPUHH-
Maer  00OCHO-
BaHHOE  pelie-
HHE€ II0CTaBJIEH-
HOM 3a7aun

(aKTbl OT MHEHUH
W MHTEepHpeTanui
B PacCYXICHHUSIX
JPYrUX Y4acTHH-

KOB  JIESTEJIbHO-
CTH, HpI/IHI/IMaeT
000CHOBaHHOE

pelieHre MoCTaB-
JIEHHOM 3a7a4n

(daxkThl OT MHe-
HUI W UHTep-
npeTanui B
PacCy)ICHHSIX
JIPYTUX  y4acT-
HUKOB JI€STEIb-
HOCTH, TPUHH-
MaeT  00OCHO-
BaHHOE  pelle-
HHE TTOCTaBJICH-
HOW 3aJ1auu
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N-5yk.1 — Ompe-
JCNSCT U OLCHH-

He moxer onpe-
JIeNATh U OLEHHU-

Heygepenno
Ompenensier U

JloctaToyHo uyert-
KO OIpenenser u

OtnuuHO ompe-
JelsieT U olle-

BaeT MOCJICICTBUSA | BaTh MOCIEACTBUS | OLCHUBAET IIO- | OLIEHUBAET MO- | HABAET IOCIEN-
BO3MOXXHBIX P€- | BOBMOXHBIX pe- | caeacTtBusd BO3- | CICACTBUA BO3- | CTBUA BO3MOX-
OICHHUH 3aJa491 OICHWH 3aJa91 MOXHBIX PEIIEC- | MOXHBIX peme- | HBIX pemennn
HUH 3371290 HUH 331291 3a1a4n
[IK-6. Cmocoben | U/I-1nks IIpo- | He  mpomomut | He Bcerna | Jlocratodno Bcerma mpo-
MPOBOAUTE 0ak- | BOMUT SKOJIOTH- | 3KOJOTUYECKYIO | IPOBOJIUT YacTo  MPOBO- | BOAUT 3KOJO-
TEPUOJIOTHYC- YECKYI0 OIICHKY | OIICHKY MpH- | SKOJIOTHYE- JIUT 3KOJIOTHYE- | THYECKYIO
CKHe, TOKCHKOJIO- | IPUPOAHBIX 00- | pOMHBIX 00pa3- | CKyl0 OLIEHKY | CKyI0  OILEHKY | OLEHKY TIpHh-
TUYECKHE WCCIe- | pa3loB, COCTOS- | IIOB, COCTOSIHHUS | IPUPOTHBIX MPUPOJIHBIX 00- | POOHBIX  00-
JIOBaHHUS MpU- | HUS ~ TEPPUTO- | TCPPUTOPUH, 00pa3moB, co- | pa3UoOB, COCTOS- | pa3lioOB,  CO-
pOmHBIX  0O0pa3- | puil, TPHUMEHSSA | IPUMEHSS TpPH- | CTOSHUS Tep- | HUSL ~ TEPPUTO- | CTOAHUSA  Tep-
110B, TEXHUYE- | IPUPOJOOXPaH- | POJOOXPAHHBIE | PUTOPHUH, pUii, TPUMEHSS | PUTOPUH,
CKUX CpEICTB M | Hble OWOTEXHO- | OMOTEXHOJOTHH | MPUMEHSISI MPUPOJIOOXPaH- | MPUMECHSISI
TEXHOJIOTHYe- JIOTUU MIPUPOJIO- HbIC OHOTEXHO- | MPUPOJIO-
CKHX TIPOIIECCOB OXpaHHEIE JIOTUHU OXpaHHbIE
C YYeTOM D3KOJIO- OMOTEXHOIIO- OMOTEXHOJIO-
THYECKUX To- THH THH
CJIeICTBHIA 170'¢
MIPUMEHEHUS
NA-2nke Ocy- | He ocymecTs- | He Bcerga | Jlocratouno Bcerma ocy-
IIECTBISET Jla- | JseT  J1abopa- | OCYIIECTBISET | 4acTo OCy- | IIECTBIISET
OopaTopHbIe TOPHBIC HCCIIe- | JAOOPATOPHBIC | MISCTBIIACT Jia- | JJAOOPAaTOPHKIC
WCCIIEIOBAHNS W | TOBAHUA W JKC- | HCCIEOBaHUA | OOpaTOpHBIE HCCIIeTOBAHMS
IKCIIEPTH3Y nmepTu3y OWONIO- | U IKCHEPTU3Y | UCCIEOBAHUA M | .  DKCIEPTU3Y
OMOJIOTHYECKO- | THUECKOTO Ma- | OuoJoruye- AKCIEPTH3Y ouonoruye-
ro Marepuaa Tepuana CKOTO0 MaTepH- | OMOJIOTMYECKO- | CKOTO MaTepH-
ana ro MaTepuaa ana
UA-3rks [lpu- | He mnpumensier | He Bcerga | O6piuHO  mpH- | Beerma  mpu-
MEHSET OUOTEX- | OMOTEXHOJIOTH- | MPUMEHSICT MeHseT OMOTeX- | MEeHseT Ouo-
HOJIOTUYECKIE YECKUE MpPHUEMbI | OMOTEXHOJIO- HOJIOTUYECKHE TEXHOJIOTHYe-
MPUEMBI TIPOTHB | IPOTUB TOSBJIC- | THYECKHUE MPHU- | IPUEMBI IPOTHB | CKHE IPHEMBI
MOSIBJICHUSL OYa- | HUS 0YaroB | €Mbl  TPOTHB | MOSIBJICHUS OYa- | IPOTUB IMOSB-
TOB  BpEIHBIX | BPEAHBIX Opra- | MOSBICHUS TOB  BpEIHBIX | JICHWS] OYaroB
OpPraHU3MOB HU3MOB 04YaroB BpeJ- | OPTraHU3MOB BpPEIHBIX  Op-
HBIX OpraHM3- raHU3MOB
MOB
[IK-7. Cnocoben | M/1-1nk.7 — Bma- | He BiazgeeT | He Bceraa | JlocrtaTouno CBOOOJTHO
o0ecrneunBaTh JieeT MpaBUJIaMHU | PaBHIAMH BJaJieeT TMpa- | 4acTO BIAJEET | BiajeeT Ipa-
BBITIOJTHCHHE TEXHUKH  0e3- | TeXHUKH  0e3- | BIiaMu  TeX- | MpaBUJIaMHU BUJIAMH  TE€X-
MpaBWJI TEXHUKH | OMACHOCTH U | ONAaCHOCTH U | HUKH 0e3- | TexHUKH  0e3- | HUKH 0es3-
0e3omacHoCTH, OXpaHbl TPyJia B | OXpaHbI TPy/a B | OMACHOCTH U | OMACHOCTH U | ONIACHOCTH U
MPOM3BOJCTBEH- | Ipodeccuo- podeccuo- OXpaHbl TPyAa | OXpaHbl TPyAa B | OXpaHbl Tpyda
HOW CaHWTapWH, | HAILHOW  Jies- | HAIbHOW  Jies- | B mpodeccro- | mpodeccro- B mpodeccro-
MoJkapHoH  0e3- | TeIbHOCTH TEIbHOCTH HaJILHOM Jies- | HaJIbHOM  Jes- | HaJIbHOU Jies-
OTIACHOCTH u TEJIBHOCTH TEJIBHOCTH TEJBHOCTH
OXpaHbl Tpyaa NIA-2nk-7— He mnpumensier | He Bcerna | Jocratouno Bcerna npu-
[Ipumensier MpaBUJia TPOU3- | MPUMEHSIET 4acTO NpPUMEHS- | MEHSET  TIpa-
MpaBujia MpPOM3- | BOACTBEHHOM npaBuia Tpo- | eT MpaBuiIa | BUJIA  MPOU3-
BOJICTBEHHOM CaHUTApUU W3BOJICTBEH- MIPOU3BO/I- BOJICTBEHHOU
CaHUTapUU HOW  CaHWTa- | CTBEHHOW CaHU- | CAHUTApUU
pun Tapuu
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B pe3ynbraTe u3ydeHus AUCHUILIUHBI 00YYarOIUICs JOKEH:
3Hamy:

- 3HaTb COBPEMEHHYIO (PM3MUYECKYI0 KapTUHY MHpa, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKO-
HOMEPHOCTH, CTPOCHMH BEILIECTBA JUJIS IOHUMaHUS OKPYXKAIOILIEro MUPa U SIBJICHUN ITPUPOLBI;

-CTPYKTYpY U IPOCTPAHCTBEHHYIO OPraHU3ALUI0 OEJIKOB, HYKJIEMHOBBIX KHCIIOT,

-001111€ IPUHILIMIIBI PErYJISIUU KIETOUYHBIX IIPOLECCOB;

-MOJIEKYJIIPHBIE MEXaHU3Mbl B3aMMOJAEHUCTBUS PErYJIATOPHBIX OEJIKOB C HYKJIEHMHOBBIMHU
KHCJIOTaMU U MEXaHU3MbI KOHTpousa ctabminbHoctd MPHK n Mmexanusm PHK-unTepdepennmy;

-0COOEHHOCTH PETYIISITOPHBIX MPOLIECCOB B KJIETKAX IPO- U 3YKapHUOT;

-OCHOBHBIE IIPUHIUIIBI KOHTPOJISI KJIETOYHOTO LIUKJIA;

-MEXaHU3MBbI aJaliTallui KJIETKH K CTPECCOBBIM YCIIOBHSM.

ymembo:

- HCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B IPOPECCHOHATBHOM
JIeATEIbHOCTH

- IPEJIOKUTH BO3MOYKHBIE ITyTH ITOBBIIIEHUS UM IIOHUKEHUSI SKCIIPECCUU OIIPE€EIICHHBIX
METa0OJMYECKUX MTyTEeH 3a CYeT BO3ACHCTBUS HA N3BECTHBIE PETYIIATOPHBIE IPOLIECCHI;

- MCIIOJIb30BaTh 3HAHUS O NMPUHIMIIAX PETryISIUU MeTa0oIu3Ma MpPU CO3IAaHUH OpPTraHU3-
MOB-IIPOAYLIEHTOB KaKUX-JIN0O COeAMHEHUI];

- OLICHUTbh BO3MOJKHBIE ITOCIIE/ICTBHS U3MEHEHUS YCIOBUM KYJIbTUBUPOBAHUS HA OCHOBHBIE
METa0O0IMUECKUE MPOLECCH MOAEIbHBIX OPraHU3MOB,;

enaoemsy:.

- METOAAMM M NpUEMaMU IPOBEICHUS 3KCIEPUMEHTAIBHBIX MCCIEIOBAaHUI B CBOCH MpO-
beccnoHanbHON 00J1aCTH; CIIOCOOHOCTHIO MTPOBOIUTH CTAH/IAPTHBIE U CEPTH(PHUKAIIMOHHBIE UCTTBI-
TaHUS CBIPbS, TOTOBOM MPOAYKLMHU U TEXHOJOTUYECKUX IIPOLIECCOB,;

- TeopeTHUecKoi 0a30i mpodeccuoHanbHO-NPOPUIMPOBAHHBIX METOAOB PETYJISAINHA METa-
00JIMYECKHUX MPOLIECCOB.

3.1. MaTpuina cooTHeceHHsI TeM/pPa3/1eJI0B Y4eOHOM IMCUUIIIIMHBI (MOIY-
Js) 1 popMupyeMBbIX B HUX 0011enpodecCHOHAIBHBIX U IPOdecCHOHAIBHBIX

KOMIIETeH U
KoMmnerenmnun O0uee Ko-
TeMbl, pazensl JUCLHUTIIIAHBL JINYECTBO
YK-1 IK-1 I1K-6 KOMIIETECHIIUU

IIpuHIUIIBI TPAHCKPUIILIMOHHOMN PETYIIALUN + + ) 2
PerynsatopHsle Oenku + + + 3
MexaHu3MBI PETYISIIUN TPAHCKPUITIIAN + + + 3
docdorpanchepaznas cuctema OGakrepuit. IIpo- + + 9
CTBIE PETYIATOPHBIE CUCTEMBI.
Mexxknerounble KoMMyHUKanuu. CeHCOpHbIE N N 5
CHUCTCMBI. B
O6mras cxema MeTabosin3Ma MUKPOOPTaHU3MOB U
MEXaHU3Mbl  €ro  peryiasiuuu.  MexaHu3Mbl + + + 3
aJanTalyuy KJIETKU K CTPECCOBBIM YCIIOBHUSIM.

4. CTpyKTYypa ¥ coepKaHue TUCHUUILTHHBI (MOYJIs1)
OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsieT 3 3auérHble equHuIlsl, 108 akan. Jaca.




4.1 - O0beM JUCUMILUIMHBI U BUAbI Y4e0HOIH padoThl

Bune! 3agsatuit Bcero akan. gacos
Ounas popma 3aounas Gpopma
o0yJeHus o0ydeHus
8 cemectp 5 Kypc
OO0m1ast TpyA0€MKOCTh TUCITUTLIHHBI 108 108
KonTakTHas paboTta oOywaromuxcs ¢ ImpernojaBare- 36 20
JIEM
AyIuTOpHBIE 3aHATHS, B T.4. 36 20
Jlexknnu 12 4
[TpakTHueckue 3aHsTH 24 16
CamocrosiTenbHas paboTa, B T.4. 72 84
npopaboTka ydeOHOro Marepuajia IO JAUCHUTUIINHE
(KOHCIIEKTOB JIEKIIHH, y4eOHUKOB, MaTEPUAIOB CETEBBIX 12 28
peCypcoB)
MOJTOTOBKA K KOHTPOJIbHOHM paboTe, ceMuHapam, KoJj- 20 20
JIOKBHYMaMm
BBINIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUN 20 20
MOJTrOTOBKA K CAaYe MOJYJIsl, 3aUeTa 20 20
KonTponb 4
Bua nToroBoro KoHTposis 3a4yeT 3a4yeT
4.2. Jlekuun
OO6beM B akaf.
yacax
. ouHas | 3a0u- | Dopmupy-
Pazgen quctunauael (MOIYs1), TEMBI JIEKIIUA U UX CO-
Ne ¢dopma| Has €MbIE KOM-
JiepKaHue
oOyue-|¢dopMa | TETCHIHH
HUs |00yue-
HUS

1 1.1. IlpuHUOMOBI TPAHCKPUIIMOHHOM PperyJsiliuu.

[TonsiTne 0 enuHuIe TPAHCKPUIILIHH. Pa3zBuTtne ydenus ) 05 VK-1: TIK-
0 MeTaboMM3Me KJIETKH BO BTOPOW TOJOBHHE XX BEKa. , 1 TIK-6
OOmast XapakTepUCTUKA PETrYISATOPHBIX MEXaHH3MOB. ’
YpoBHU perynsnun metabonuzma. OpraHuzaims reHa.

2 2.1. PeryisitopHbIe 0€JIKH. VYK-1; TIK-
OcHoBHbBIE (PYHKIIMHM PETYIATOPHBIX OeNnKoB. DaKTOpHI 1; [IK-6
perymsnuu  TpaHciusauuu. OnepoHHas OpraHu3alus.

Omneponsl npo- u 3ykapuoT. [IpuHuun padboTsl peryns- 2 1
TOpHBIX OenkoB. Moxynu nocnenoBatensHocTeit JTHK,

y3HaBae€Mble PETYJISATOPHBIMU OeTKaMu (MIPOMOTOPHI U

HHXAHCEPHI, ONEPATOPHI).

3 3.1. MexaHu3Mbl peryJsiiu TPAHCKPUILHUH. VYK-1; ITK-
OcHoBHBIe MOHATUSA. OCYIIECTBICHUE PETYJSIMHU JKC- 1; [TK-6
npeccur. OCOOCHHOCTH MeEXaHW3Ma TPAHCKPHUIIIIHH.

Benku, KOHTpoMUpYyOIKE TPAaHCKPUIILMIO. THIIBI TpaH- 2 1
CKpHUITIMOHHBIX  (hakTopoB. IlocTTpaHCKpUIIITMOHHAS

perymsnus. [locTrpancnsiuuonHnas peryisanus. Moaens

PEryJaluy TPAHCKPUIILIUU YYKapPUOTUYECKOTO IeHa.
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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

4.1. ®ocporpanchepasnas cucrema daxkrepuid. Ilpo-
CThI€ PeryJIATOPHbIE CHCTEMBI.

O6mee npencrasiaenue o GocdorpanchepasHoit cucre-
Mme. bakrtepuanpHas docdorpaHcdepazHas cucTema.
Tpancmopt yrieBoJa BHYTPb KIETKU. PerymsropHas
ponb OakTepuanibHON (hochoTpaHChepa3sHOW CHCTEMBI.
MexaHu3Mbl KaTaOOJUTHON penpeccuu. JIaOMIBHOCTH
neiictBust pepMeHTOB. IHTHOUTOPHI M aKTUBATOPBI.

0,5

VK-1; IK-
1: [IK-6

5.1. Mexkiaerounble KOMMyHHUKanuu. CeHCOpHbIE
CHCTEMBI.

ABTOMHIYKTOPBI OakTepuit u ux cuare3. Pomp AI'CJI-
CHUTHAJIOB B AKOJIOTHUH OaKTepUaNbHBIX HOMynsiuid. Pe-
HENTOPhl CTEPOUJHBIX TOPMOHOB >KMBOTHBIX. OOmiue
IIPUHLIMIIBI CEHCOPHOH peryssiiuu. Pabora nByxkomiio-
HEHTHOU ceHcopHo# cucteMbl EnvZ/OmpR npu ocmo-
peryimsaunn.  PacnpocTpaHeHue  IBYXKOMITIOHEHTHBIX
CEHCOPHBIX CUCTEM y Pa3JIMUHBIX NPEACTAaBUTEIEH IPO -
Y DYKapHOT.

0,5

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

6.1. O6mas cxema MeTad0IM3Ma MUKPOOPTraHU3MOB
M MeXaHu3Mbl ero peryasuud. MexaHU3MbI
aJanTalHui KJIETKH K CTPECCOBBIM yCJIOBHSAM.
AHa0omu3M U KaTabom3M MHKPOOHOW KJIETKH, UX B3a-
UMOCBSI3b. BrusHue QU3NKO-XUMUYECKUX (PAKTOPOB
cpeapl Ha MeTabonmueckue mponecchl. Kinaccupukarms
MEXaHM3MOB peryisiuuu merabonuzma. DepmeHTHaAs
perynsinus Metabonu3Mma. ['eHHast perymsius Metado-
au3Ma. KOHTpONIb CTpPEecCOBBIX PETYIOHOB OaKTepHil.
TemneparypHblii IOK. X071010BOM mOK. Kucnopoausrit
CTPECC U PEIOKC KOHTPOIIb.

0,5

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

Hroro:
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4.3 IlpakTH4yecKHe 3aHATHUS

pas-
ZIEJIOB

HanmenoBaHue 3aHATHSA

O0BeM B akaj.
yacax

OuHast

dhopma

o0yue-
HUA

3a04Hast
dbopma
o0yue-
HUA

®opMupyemsle
KOMIIETEHIINHU

1-2

CrpykTypa 1 GyHKIIMU OETIKOB

4

2

VYK-1; IIK-1,;
I1K-6

1-2

CrpykTypa v GyHKIIMH HYKJIEHHOBBIX KUCIIOT.
buonoruueckue GyHKIUN HYKJIEHHOBBIX KHC-
J0T

VYK-1; IIK-1,;
[1K-6

Bnnsaue temneparypsl M peakiiy Cpebl Ha
AaKTUBHOCTH (pepMEHTa MHBEpTa3a

VK-1; IK-1;
TK-6

1,3

CemuHap «bHOCHMHTE3 HYKJIEUHOBBIX KUCIOT U
oenkoB. Permmukanus JITHK»

VK-1; IK-1;
TK-6




4 | Kommoxsiym: «[IpHHUMIIEI TPAHCKPUIILIMOH- 4 ) VK-1; TIK-1;
HOM peryJIsium» [1K-6
5 CemunHap «CeHCOpPHBIE CHCTEMBI» 2 2 yK_l_lIi(I:gK L
XapaktepucTuka cucteM "oomel peryisaiun’ VYK-1; IIK-1;
6 MeTabom3Ma y Ipo - U 3YKapuoT U UX POJb B 2 4 ITK-6
YKU3HEJICSATEIIbHOCTH OPraHU3MOB.
6 KomnokBuym: «MeXxaHU3MBbI aJallTAllUX KIETKU 5 2 VYK-1; I1IK-1;
K CTPECCOBBIM YCIIOBUSAMY. I1K-6
Uroro: 24 20
4.4, JlabopaTopHble padoThI He NMPeTyCMOTPEHbBI
4.5. CamocTosiTeJibHAs padoTa 00y4aonmerocs
No O6nbem B aka.
paszne Tema CPC Bupg CP Jacax
J10B ouno | 20
HO
KonTponb nokanmsa- | nmpopaboTka ydeOHOro MaTepuaia 1o JUCIU-
IUU OEJIKOB IUTHMHE (KOHCITIEKTOB JICKIIMH, y4eOHUKOB, Ma- 5 7
TEPUAJIOB CETEBBIX PECYPCOB)
1 MOJITOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 05 1
pam, KOJUIOKBHyMam ’
BBITIOJIHEHUE UHAMBHUIYaJbHBIX 3aIaHUI 1 1
MOJrOTOBKA K cJlaue MOJYJIA, 3a4eTa 0,5 1
Cekpenus 6enKkoB npopaboTka y4eOHOTO MaTepuania Mo JUCIH-
MIMHEe (KOHCTIEKTOB JICKINH, Y4eOHUKOB, Ma- 5 7
TEPHUAJIOB CETEBBIX PECYPCOB)
2 MOJIFOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 05 1
pam, KOJUIOKBHyMaMm :
BBITIOJTHCHUE WHIUBUAYATBHBIX 3aIaHUN 1
MOJITOTOBKA K CJIave MOJIYJIS, 3a4eTa 0,5
[TpuHIMIBI TpaH- npopaboTka y4eOHOTO MaTepuania Mo JUCIH-
CKPUIITHOHHOM pery- | minHe (KOHCIIEKTOB JICKIIUH, YIeOHUKOB, Ma- 5 10
TSN TEPUAJIOB CETEBBIX PECYPCOB)
3 MOJITOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 15 3
pam, KOJUIOKBHyMam ’
BBIIIOJIHEHUE WHIUBUAYAJIbHBIX 3aJaHUI 15 3
MOJITOTOBKA K cJIaue MOMYJIA, 3a4eTa 1 2
TpancKpunIIMOHHBIM | MpopaboTKa y4eOHOro Marepuania 1mo JUCIU-
KOHTPOJIb TUIHMHE (KOHCIIEKTOB JICKIINH, y4eOHUKOB, Ma- 5 2
2 TEPUAJIOB CETEBBIX PECYPCOB)

IOoATOTOBKA K KOHTpOJ'IBHOfI pa60Te. CCMHUHa-

1 2
pam, KOJUIOKBHyMam
BBITIOJIHEHNE UHIUBUAYAJIbHBIX 3aJaHUI 1 15
MOJITOTOBKA K CJla4e MOJIYJIS, 3a4eTa 1 2




[TocTTpanckpuniu- mpopaboTKa yu4eOHOTO MaTepHalia Mo JUCIIH-
OHHASI PETYJISALUs TUIHE (KOHCIIEKTOB JICKIINH, y4eOHUKOB, Ma- 5 2
TEPHUAJIOB CETEBBIX PECYPCOB)
3 MOJITOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 1 5
pam, KOJUIOKBHyMaM
BBITIOJTHEHNE WHIUBUAYATbHBIX 3aJaHUN 1 2
MOATOTOBKA K ClIaue MOJYJIs, 3a4eTa 1 1,5
[TocTTpancisiuon- npopaboTka y4eOHOTO MaTepuaia mo JUCIH-
Hasl PEeryIIAIus MIMHEe (KOHCIICKTOB JICKINH, Y4eOHUKOB, Ma- 5 2
TEPUAJIOB CETEBBIX PECYPCOB)
3 MOJITOTOBKA K KOHTPOJILHOW paboTe. ceMHHa- 1 5
pam, KOJUIOKBHyMam
BBINOJIHEHUE WHIMBUYAIbHBIX 331aHUI 1 2
MOJATrOTOBKA K CAAa4Ye MOAYJIs, 3a4eTa 1 1
KarabonuTHas pe- npopaboTka y4eOHOTO MaTepuaia mo JUCIH-
npeccus IUIHMHE (KOHCIIEKTOB JIEKIIMH, y4eOHUKOB, Ma- 5 1
TEPUAJIOB CETEBBIX PECYPCOB)
4 MOJITOTOBKA K KOHTPOJILHOW paboTe. ceMHHA- 1 1
pam, KOJUIOKBHyMam
BBINOJIHCHUE WHIMBUYAIbHBIX 331aHUI 1 1
MOATOTOBKA K ClIaye MOJYJIsI, 3a4eTa 0,5 1
MeKKIIeTOUHBIC npopaboTKa y4eOHOro Marepuasa Mo JUCIIH-
KOMMYHUKaIUH MIMHE (KOHCTIEKTOB JICKINH, Y4€OHUKOB, Ma- 1 2
TEPUAJIOB CETEBBIX PECYPCOB)
5 MOJIFOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 1 5
pam, KOJUTOKBUyMaM
BBINOJIHEHUE WHIUBUIYATbHBIX 331aHUI 1 2
MOATOTOBKA K C/Iaye MOJYJIs, 3a4eTa 0,5 2
CeHcopHBIE CUCTEMBI | MPOopabOTKa y4eOHOro Marepuania 1mo JUCIu-
TUTHHE (KOHCTIEKTOB JICKIINH, y4eOHUKOB, Ma- 5 2
TEPUAJIOB CETEBBIX PECYPCOB)
5 MOJITOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 1 9
pam, KOJUIOKBHyMam
BBINOJIHEHUE WHIMBUYAIbHBIX 3a1aHUI 1 2
MIOJITOTOBKA K ClIa4e MOJIYJIS, 3a4eTa 1 2
KoHnTtpoib kierouHo- | nmpopaboTka yueOHOro Marepuania mo JUcIu-
ro IHKJIa TUIHMHE (KOHCTIEKTOB JICKIUH, y4eOHUKOB, Ma- 5 2
TEPUAJIOB CETEBBIX PECYPCOB)
6 MOJITOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 1 5
pam, KOJUIOKBHyMam
BBINOJIHCHUE WHIMBUYAIbHBIX 3a1aHUM 1 2
MOJITOTOBKA K CJIaue MOJIYJIS, 3a4eTa 1 2
Wroro: 72 82
[Tepeuens MeTOAMYECKOTO OOECHICUCHUS IS CAMOCTOSITSIIBHON pa0OThI MO JTUCITUIUINHE
(Momymro):

HyO6posckuit M.JI., MeTtoandeckue yka3aHus JUIsl BBITOJHEHUS] KOHTPOJIBHON PabOThI TIO
muctumuinae «Perymsmust Metabonu3ma KIETKA» g o0ydarouxcs mo HampasieHuio 19.03.01
buorexnonorus. — Muaypusck, 2024.



4.6. BolnmosiHeHHEe KOHTPOJIbHOM PadoThl 00y4AIOIMMHUCS 3209HOH (OpMBI

Baxnolt popmoil camocTosATenbHOM paboThl 00yYaroIerocs: ABIsSETCS HAlMCAaHUE IUCh-
MEHHBIX Pa0oT, B TOM YHCJI€ KOHTPOJIbHOU PabOThI O JAHHOW AMCHIUIUIMHE.

Ienn BbINOIHEHUS PAOOTHI:

— CHUCTEMaTH3allHsl, 3aKpeIUIeHUE U YIIyOJIeHne TEOPETUYECKUX 3HAaHUH U YMEHUH puMe-
HATH UX U PCIICHHUA KOHKPETHBIX MPAKTUYCCKUX 3aa4,

— pa3BUTHE HABBIKOB CAMOCTOSITEJIbHOW HayyHOM paloThl (IJIaHUPOBAHUE U IPOBEIEHUE
UCCIIeIOBaHMs, padoTa C HaAyYHOW M CIIPAaBOYHOM JTUTEPaATypOil, HOPMATUBHBIMU MPABOBBIMHU aK-
TaMH, UHTEpIpEeTalys NOIYYEHHBIX Pe3yJbTaTOB, UX MPaBUIIBHOE U3JI0KEHUE U O(POPMIICHHE).

PaboTa momkHa OTBEYaTh CIEAYIOIINM TPEOOBAHMSIM:

— CaMOCTOSITEJIbHOCTh MCCIIEJOBAHUS;

— (hopMupoOBaHHE aBTOPCKOM MO3UIMH 110 OCHOBHBIM TEOPETHUECKUMH MPOOIEMHBIM BO-
npocam;

— aHaJIM3 HAy4YHOU U y4eOHOM JIUTepaTypsl IO TEME HCCIeI0BaHUS;

— CBfA3b IpeIMeTa MCCIEJOBAHUS C aKTyalbHBIMH NMpOOJIEeMaMU COBPEMEHHOW HAayKH U
[IPAaKTUKH;

— JIOTUYHOCTb U3JIOKEHHUS, apIyMEHTUPOBAHHOCTh BHIBOJIOB U 0000IIEHUH;

— HaY4HO-IIPAKTUYECKas aKTyaJIbHOCTh pabOTBHI.

3amaHusi B KOHTPOJILHOW paboTe HampaBlieHbl Ha 3aKPEIUICHHE TEOPETUYECKUX 3HAHUM
o0yyaroIerocsi o AUCLUILIMHE peryisauus Metabonn3ma kieTku. KontponbHas paboTa BKiIroda-
eT 4 Bompoca. BeiOop BapmaHTa ompenensercs MOcClIeAHer W mpeanociented mudpamu mudpa
3a4ETHOM KHUKKH.

[lepeueHp BOpocoB 1 TpeOOBAHUS K BBINOJIHEHUIO KOHTPOJIBHON pabOThl pacCMOTPEHBI B
METOAMYECKUX YKA3aHUAX JUISl BHITOJHEHUS! KOHTPOJIBLHON PaboThHI.

4.7. Coaep:kaHue pa3aesioB IMCHHUILIMHBI

Pazgen 1. IIpuHUMNIBI TPAHCKPUIIMOHHON peryJisiiiu.

Bgenenue. Llens u 3amaun kypca «Perymsmus metabonusma kinetkn». CoBpeMeHHast Gpusnye-
CKas KapTMHAa MUPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH, OKPYXKAIOIIEr0 MUPA U SIB-
neHui npupoipl. Heo6XoauMocTh perynsaunuu KJIeTo4Horo Metadoan3Ma. 3HaueHUue KOHTPOJI Me-
TabosIM3Ma KIJIETOK MPOIYLEHTOB B OMOTEXHOJIOTHYECKUX Mpolieccax. Pa3Butue ydeHus o mera-
0onM3Me KIETKH BO BTOpOM mojoBMHEe XX Beka. MeTosibl U MPHUEMBbl IPOBEJACHUS SKCIIEPUMEH-
TaJIbHBIX MCCIEeI0OBaHUN B 00JacTH OMOTEXHOJIOIHH, CTAHIAPTHBIE M CEPTU(UKALMOHHBIE HUCIBI-
TaHUS CBIPHSI.

[lonsaTre 0 enuHUIIE TPAHCKPUIILNU. DKCIEPUMEHTAIbHOE PA3BUTHE HUIEU O IEIUMOCTH
reHa. Tpu cBOMCTBa reHETUUECKOro MaTepuaina: GyHKIHUS B LIENH METa0OINYECKUX MPEeBpallieHUui
B KJIETKE, CIOCOOHOCTh MpeTepreBaTh MyTallMd U CIIOCOOHOCTh K pekoMOHHanuu. Opranuzanus
reHa. OCHOBHBIE TEPMHUHBI, OTPAXKAIOIINE CI0KHOE CTPOCHUS T'eHa.

OOmiast XapakTepUCTUKA PETyISTOPHBIX MEXaHU3MOB. [IpoMOTOpBI 3yKapuoT: pa3Mepsl,
MIOJIOXKEHUE, CTPYKTYpa U MEXaHU3M pacio3HaBaHus paznuuabiMi PHK-nmonumepazamu. [Ipomo-
TOPHBIE 3JEMEHTHI, KOHTPOJHUPYIOIIUE TOYKY HHHUIMALMA W HHTEHCUBHOCTb TPAHCKPHUIILIUU.
VYpoBHU perynauuu MeTaboau3ma. JJonosHuTeNbHbIE YPOBHU PETYIISAIMHA METa00JIN3Ma y dyKapH-
OT.

Pazgen 2. PerynsitopHblie eIk,

Perynstopnas ¢ynkuusa 6enkoB. Pa3HOBUAHOCTH OEJIKOB, BBINOIHSIOMIUX PETYISATOPHYIO
GyHKLMIO: OENKM — PelenTopbl, BOCIPUHUMAIOIINE CUTHAJN, CUTHAJbHbIE OEIKU — FOPMOHBI U
JpyTUe BELIECTBA, OCYIIECTBIAIONINE MEXKKICTOUHY0 CUTHATU3ALUIO ; PETYJIATOPHBIE OCNKH.

benku, KOHTPOIUPYIOLKE TPAHCKPUIILIUIO:
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http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%86%D0%B5%D0%BF%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BC%D0%BE%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B0_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D0%B0_%D0%B2_%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B5

1) BasanbHble TpaHcKpunnoHHbIE (hakTopsl = general transcription factors (GTFS);

2) KoakTuBaTopsl U KOPEIPECCOPHI;

3) TpaHCKpHUTIIHOHHBIE (PAKTOPBHI.

Perynsaropusie 6enku (TpaHCKpUIIIMOHHBIE (aKTOphl): CTPYKTYpa, cBszbiBanue ¢ JIHK,
B3aumojeiicteue ¢ PHK-monumepasoit u Mexay co0oil, MEXaHU3M PEIPECCUU U aKTUBALIUU TPaH-
CKPHIILIMH. 3HAUYCHHUE JTU- ¥ OJUTOMEPU3ALUHU PETYISTOPHBIX 0eIK0oB. OCHOBHBIE OEIKOBBIE TOMeE-
HBI, y3Hatome crenupuyeckue nocienoBarenbHoctd JJHK (cnupans-nmoBopoT-cniupanb, criu-
pab-IeTIIA-CIIUpaib, TOMEOIOMEH, "MeHIIMHOBAs 3acTexKa'", "IIMHKOBBIE NabIbl"). Moaynu mo-
cnenoBarensHocTeld JIHK, y3HaBaemble peryiasiTopHbIMH Oesikamu (IIPOMOTOPBI UM HXAHCEPHI,
OTEPATOPHI).

[IpomMOTOpBI 3YyKapHOT: pa3Mepbl, MOJOXKEHUE, CTPYKTypa U MEXaHHU3M PpPACIIO3HABAHUS
paznmuunbiMu PHK-nonumepasamu. IIpoMOTOpHBIE 1EMEHTBI, KOHTPOJIUPYIOIIME TOYKY MHULHA-
LMY ¥ UHTEHCUBHOCTb TPAHCKPUIILIHH.

Omneponnas opranu3zanus. CTpykTypa a0CTpaKTHOTO ONEPOHA.

Paznen 3. MexaHU3MBbl peryjsiiui TPAHCKPUIIIUH.

Craguy MHUIMALMK TPAHCKPUILMU. Pa3znuuus MexaHU3MOB MHULMALIMM Y [IPO- U DyKapu-
0oT. OCHOBHBIE ITOHATHS:

PerynsitopHble e AMHULIBI - TPOMOTOPHBINA PaliOH, SHXAHCEPHI, CAalJIEHCEPHI.

TpanckpunuuonHsie (akTopsl — Oenky, crenuduuecku cBssbiBatomuecs ¢ JJHK u pery-
JUPYIOIIHAN TPAHCKPHUIILHIO.

KoakTuBaTopsl 1 Kopenpeccopbl, MeAuaTopsl — 0esiku, He B3auMoaeicTyrouue ¢ JJHK.

Omneponsl 6axTepuii. [lonsiTiHe 00 MHAYIIMOETBHBIX U pernpeccuOenbHbIX onepoHax. Hera-
TUBHAs U MO3UTHBHAS PETYJALUs ONEPOHOB OaKTepUi Ha MPUMEpE JIAKTO3HOI0, apaOUHO3HOTO U
tpuntoanosoro onepona. Iloustie o perynosne.

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

Ilocmmpanckpunyuonnas pecyiayus.

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

Perynsmus crabunsnoct MPHK. ®akropsl, Bausitomue Ha crabunsnocts MPHK. PHKa-
3b1, yuactBytomue B nerpagannu MPHK (PHKaza E, PHKaza 111,
nonunykineotuadochopunaza, PHKaza II). MynsTubenkoBbie komruiekchl nerpaganuu PHK.
PHK-xemukassl B nerpaganuu PHK. JleiicTBrue monuaaeHuIupoBaHus Ha CTaOMIBHOCTh OaKTepH-
anbHbIX M dykapuotndueckux MPHK. Yuactue nerpancimpyemsix monexyn PHK B perymsamum:
koHTposb nHunmanuu pernkanun JIHK, npoueccunra PHK u ee Tpancnsuuu. AHTHCMBICTOBAs
PHK.

MuxkpoPHK xak perynarop. PHK-unrepdpepenuus.

Hocmmpanciayuonnas pe2yisayus

@onauHr U nerpaganus 6eIKoB KaKk KOMIIOHEHTHI peryIsTOpHbIX cucteM. @opMupoBaHue
HaTUBHOM TpeXMEpHOHl CTpPYKTyphl OeikoB. MomnekynsipHble ImnanepoHsl cemeiictB Hsp60 u
Hsp70 y mpo- u sykapuor. Pabounii mukin manepoHHbIXx koMiiekcoB GroELS u DnaKJ-GrpE.
YyacTue MOJIEKYJISIPHBIX IANIEPOHOB B PErYIIATOPHBIX MPOLECCaX.

Herpananus 6enkoB: AT®d-3aBucumMble IpoTeasbl MPOKAPHOT U 26S-TIpoTeacoMa dyKapH-
oT. MexaHu3M paclio3HaBaHUsl aHOMaJbHBIX OenkoB. CHcremMa yOMKBUTHHHUPOBAHUS OEIIKOB 3Y-
KapuoT. Posib KOHTpOIMPYEMOT0 IPOTEOIN3a B PETYIALIUN MeTaboIU3Ma Y Ipo- U 3yKapuoT.

Pa3nen 4. ®ochorpanchepaznas cucrema. [IpocToie peryJisiTopHble CHCTEMBI.

Oo6mee npencrasinenue o dochorpancdepasHoii cucteme. bakrepuanbaas dochoTpanc-
depaznas cucrema. DocdorpanchepazHas cucteMa COCTOUT U3 ABYX HECTEIH(PUISCKUX KOMITO-
HeHTOB: pepmentoB | u HPr u Habopa cyOcTpaT-ciennpuieckux 0enKkoB, CBA3aHHBIX ¢ MeMOpa-
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HOU 1 0003HaUYeHHBIX Kak (epmeHThl [I. Perymstopnas pons 6aktepuanpHoi hochoTpanchepas-
HOM CUCTEMBI.

Tpancnopr yrineBona BHyTpb kieTKu. OcylecTBieHre peryiasaTopHoil gpynkuuu. Karabo-
JauTHas penpeccus. MexaHu3mbl KaTaboMUMTHON penpeccuu. JIaOUIbHOCTD AeicTBUS (DEPMEHTOB.
WMHruburopsl 1 akTUBATOPBHI.

KoHTposb yrunusanuu rajakTos3sl y Apoxiked. MoaylbHas opraHu3anys peryJsiTOpHbIX
6enKkoB. [IpokkKeBble IBYXITHOPUIHBIE CUCTEMBI.

Pa3nen 5. MexkiaeTouHble KOMMYHUKAIUH. CeHCOPHbIE CHCTEMBI.

3HaueHUE MEXKIETOYHOW KOMMYHUKAIMU. ABTOMHIYKTOPBI OaKkTepuil U UX cuHTe3. Poib
AT'CJI-curHasioB B 3KOJIOTHHM OakTepHalbHBIX momyisnuii. Kpocc-curnansl. UHrubupoBanue aH-
THUOUOTUKAMH.

Konrpoms 6uomomunecteniuu y Vibrio fischeri.

Perynsius cunTe3a s5k30QpepMeHTOB 1 aHTUOMOTHKOB y Erwinia carotovora.

PeuenTopsl cTeponiHBIX TOPMOHOB KUBOTHBIX.

OOmue npuHLMIBI CEHCOpHOM perynsuuu. llepenaua nHdopmanuu uyepes3 KIETOUHYIO
MeMOpaHy. benkoBble KaHallbl, TPAHCIIOPTEPHI U penenTopsl. PenentopHas (QyHKIMS BOPOTHBIX
kaHasoB. Ponpb kuHa3 u G- 6ETKOB B pErysIuu.

JIByXKOMIIOHEHTHbIE ~ CEHCOpHblE cHucTeM. PaboTra JBYXKOMIIOHEHTHOH CHCTEMBbI
EnvZ/OmpR mipu ocMoperynsiiuu.

PacripocTpanenne AByXKOMIIOHEHTHBIX CEHCOPHBIX CUCTEM Yy Pa3IMUHBIX

MpEeACTaBUTENEH MPO - U SYKAPHUOT.

CeHcopHbI€ MPOLIECCHl U BHYTPUKIIETOYHAS PEryJIslus y 3yKapuoT.

CeHcopHble MEXaHU3MBI 3YKapuoT. KOMIIOHEHTHI CUTHANBHBIX MyTel (peuentopsl, G-
Oenku, amanTopsl, 3(GPeKTopbl, BTOpUYHBIE MecCeHKephl). KnHa3bl Kak KOMIIOHEHTHI CUTHAJlb-
HbIX myTel. Tunsl nporenHknHa3. CrnocoObl nepeaun CUrHaia yepe3 KJIeTouHyro MeMoOpany. Tu-
bl TPAHCMEMOpPaHHBIX PELENTOPOB U MEXAaHU3MbI UX akTHBALMU. TpumepHbie 1 MOHOMEpHbIE G-
OenKku: CTpyKTypa U npuHIMN AeicTBUs. CriocoObl nepegaun curHana B sapo. KoHTponb cnenu-
(UYHOCTH CUTHATU3AIINH.

Pazgen 6. O6mas cxema MeTado,IM3Ma MUKPOOPTaHU3MOB M MEXaHU3MBbI €0 peryJis-
nuu. MexaHu3mMbl aJanTANHHA KJIETKH K CTPECCOBBIM YCJIOBHSM.

AHaboau3M U KaTaboJIM3M MUKpPOOHOHM KIJIETKM, MX B3aUMOCBSA3b. THIIBI MeTabonu3Mma y
MHUKPOOPIaHU3MOB — OpPOMIIBHBIHN, IbIXaTeIbHbIN, METAaHOTEHHBIN U (HOTOTPOPHBII.

OO6mas cxema mnpoliieccoB karabonuszma. BrnusHue ¢puznko-xumuueckux (akTopoB Cpeibl
Ha MeTalOonuyeckue npoueccsl. Kinaccuduxanus MexaHU3MOB perymnanuu meradbonusma. Peryns-
s Mmetabonuramu. @epmMeHTHas! perynsuus Meradonusma. ['eHHas perynsanus metadbonusma.

KoHTponb CTpeccoBBIX pEryjloHOB OakTepuid MpH TMOMOIIM albTepPHATHBHBIX CHUIMa-
dakropoB PHK-momumepaszbr. O0muii ctpecc: peryinon RpoS. Ilepunnazmaruueckuii crpecc: pe-
rysoH RpoE.

TemnepatypHblii 1mok. KoHTponb peryioHa TEIUIOBOTO IIOKa Yy Pa3M4HBIX OaKTepHid.
TennoBoi MOK y IPOKKEH.

X0JI010BO¥ HIOK.

Kucnoponnelii ctpecc M pelnoKC KOHTPOJdb. AKTHBHbIE (OpPMBI KHCIOpOAA: HX
NOBpeXAalollee JeHCTBUE W MEXaHW3M HWHakTUBauuu. [IpuumHa KHCIOpOIHOTO CTpecca.
MexaHu3Mbl OKUCIMTEIBHBIX TMOBPEXKIECHUN KIETKH. 3allluTa OT OKHCIUTEIBHOIO CTpecca.
Perymonsr SoxRS 1 OxyR. Ananranms x ana’spo6uo3y. bernok FNR kak cerncop kucimopona.

Yrunuszanus azora. [leTeknus BHYTPUKIETOYHON KOHIIEHTPALMK a30Ta, KOMIIOHEHTHI pery-
JSATOpHOH cucteMbl. CTpyKkTypa u ocodeHHOCTH QyHKIIoHUpoBaHus 6enkoB RpoN u NtrC.
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

Buja yueOHoii padboThl

OoOpa3oBaTejibHbIE TEXHOJOTUH

Jlexuun

3JI€KTpOHHBI€ Marcepurajibl, UCIIOJIB30BAHUC MYJIBTI/IMCI[I/II;'I-
HBIX CPCACTB, paS,Z[aTOIIHBII;'I MaTcpHral

[IpakTrueckue 3aHATUS

IlocranoBka OIIBITOB, O6Cy)KI[€HI/Ie U aHaJIu3 MPCAJIOXKCH-
HBIX BOIIPOCOB UX ayJAUTOPHBIX 3aHATUAX, MHIWBHUAYAaJIbHBIC
JOKJIaJibl, TCCTUPOBAHHUC

CamocTosTelIbHBIE pa6OTI)I

3aHII/ITa U IPE3CHTALHUA PC3YJIbTATOB CaAMOCTOATCIbHOI'O
HCCICIOBAaHUs HA 3aHATHUAX

6. @OoH/1 OLIEHOYHBIX CPEACTB AUCHUIINHBI
6.1. IlacnopT (oHAA OLIEHOYHBIX CPEACTB MO AUCHUIIMHE «Peryasims MeTado-

JIN3MA KJIICTKI)

KonTtponupyemsie pazienst

Kox xontponupye-

O11eHOYHOE CPEICTBO

/1 (TeMbl) AUCITUTIITUHBI MOW KOMIIETCHIIUU HaMEHOBAHKE KOJI-BO
BOIIPOCOB

1 | [IpuHOMIBI TPaHCKPUIIIHMOH- pedepar 2

HOM peryJisiluu VK-1; IIK-1; IIK-6 | TecT 9
BOIIPOCHI JJIs 3a4era | /

PerynstopHsie 6enku VK-1; I1IK-1; [IK-6 | pedepat 4

9 TECT 8

BOIIPOCHI JJIs 3a4eTra | /

Mexanusmsl perymsinuu Tpan- | YK-1; IIK-1; [IK-6 | pedepar 5
CKPHIIIIH TECT 23

3 BONPOCHI [uid 3aueta | 15
®docdoTpanchepasnas cucre- pedepar 3
Mma. Ilpocteie perymsaTopHbie VK-1: TIK-1: TIK-6 | T€¢T 13

4 | cuCTeMBI. ’ ’ BOIPOCHI Jyis 3a4eta | 6
Me:XKIeTOUHblE KOMMYHHUKA- pedepar 5
1uu. CEeHCOpHBIE CUCTEMBI VK-1: TIK-1: TIK-6 | T€CT 22

5 ’ ’ BOIPOCHI Juis 3a4eta | 6
Oobmas cxema Metabonusma | YK-1; IIK-1; I1IK-6 | pedepar 6
MUKpPOOPTaHU3MOB H  MeXa- TECT 26
HU3MBI ero PETYISIIHH. BONPOCHI Juisd 3aueta | 9

6 | MexaHU3MEI aJanTamnun
KIJIETKH K CTPECCOBBIM
YCIIOBHSIM.

6.2. [lepeyeHb BONPOCOB /IS 3a4€eTa
1. Opranmszanms rera. OCHOBHBIE TEPMUHBI, OTPAYKAIOIINAE CIOKHOE CTpoeHus reHa. Jlokamu-

3anus reHoB B xpomocomax. (YK-1; ITK-1; ITK-6)
CoBpeMeHnHas (u3nvecKas KapTHHA MUPA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH,
OKPYKaOIIEro MHUpa U siBIeHUH mpuposl. COBpEeMEHHbIE MPEICTaBICHHUS O CTPYKType OenKoB.
YpoBHU opranu3anuu 0eIKoBOM MoyieKyibl. [lepBuuHas, BropuyuHas, TpeTUYHAS U Y€TBEPTUUHAS
cTpykTypa. ®usuko-xumuueckue cporicta 6enkos. (YK-1; ITK-1; ITK-6)

2.
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3.  Crpoenue HykaeotuaoB. Hykieo3uamono-, au-, tpudocdarel. buonornyeckune QpyHKIAN
nykieotunoB. (YK-1; ITK-1; ITK-6)

4.  Cospemennsie nipeactasienus o ctpykrype JAHK, npaBuino Yapradda, Bumosas cneruduy-
HOCTb, MoJienb YorcoHa-Kpuka. Tpernunas crpykrypa JHK. Caremntnas JHK. [Tanunapomsr.
(VK-1; IIK-1; TIK-6).

5. PubGonyknewHoBbIe KHCIOTHI, ux kiaccupukamus, crpoerne pPHK, mPHK. Crpykrypa
TPHK. Crnmpanuzanust B PHK (BTopuuHas ctpykrypa). BHyTpHuIlenodedynple KOMIIJIEMEHTapHBIC
B3aumoyeictBus. [lernu u Bayrpennue neriu mmwiek PHK. (YK-1; ITK-1; TTIK-6).

6. Permxkanus JIHK. ®epments u 6enkoBbie hakTopbl OnocunTesa JJHK. Dtansr permukamnmm
JHK. (YK-1; IIK-1; [1K-6).

7. PerynsaropHas QyHkuus 0enkoB. Pa3HOBUIHOCTH O€NKOB, BBIMOJHSAIOLMX PEryJsTOPHYIO
¢yukmmo. (YK-1; TTK-1; ITK-6)

8.  benku, KoHTposupyroIue TpaHCKpHUNLUio. ba3anpHble TpaHCKpUNLIMOHHBIE QakTopbl. Ko-
aKTHBATOPBI U Kopenpeccopbl. Tpanckpunuuonusie Gakropsl. (YK-1; I[1K-1; TTK-6).

9.  Omneponnas opranu3aist renoma. CTpykTypa abctpaktaoro onepona. (YK-1; ITIK-1; TTK-6)
10. Tpauckpumuus Kak OCHOBa PEryJsiUU 3Kcrpeccuu reHoB. Marpuunsnii cunte3 PHK. Kowm-
ieMeHTapHocTh npoaykra PHK-nonumepasnoi peakunu matpune. (YK-1; TIK-1; I1K-6)

11. Craguu TpaHCKpUILIMK: HHULIMALMSA, 370HTauus 1 TepmuHanus. PHK-nonumepasa — ocHoB-
Ho# pepmenT Tpanckpunuuu. (YK-1; I[TK-1; TTK-6)

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

13.  Omeponbl 6aktepuii. [ToHsATHE 00 HHAYNMOETBHBIX U pernpeccudenbhbix oneponax. (YK-1;
[1K-1; TIK-6).

14. Tlpumepsl peryisiiud aKTUBHOCTH I'€HOB C HCHOJb30BaHHEM Habopa curma-cyObeIuHUIL.
Crpyktypa npoMoTopoB: obsactu HykiaeotunoB (—35) u (—Crpykrypa tepmunatopon). (YK-1;
[K-1; TIK-6).

15. Mnaunnumauus tpaHckpuniuu: stanbl. OnepoH Kak crnocod peryiasuuu TpaHnckpumnuuu. [Tpu-
Mmepsl onepoHoB: onepoH pPHK, omepoHsl puOGOCOMHBIX O€NKOB M <JIMIIHHE» Ie€Hbl B COCTaBe
atux onepoHoB. (YK-1; ITK-1; TIK-6)

16. Perymsiums aktuBHOcTH TeHoB E.COli, yrunmusupyromux nakro3y. Lac-onepon E.coli. Cxema
Kako6a-Mono. Ilonstus “penpeccop”, “akruparop”, “oneparop”. CrocoObl H3MEHEHUS aKTHUB-
HOCTH pernpeccopoB u akTuBaropos. (YK-1; TTIK-1; TTIK-6).

17. Tlpumepsl peryisiuy aKTUBHOCTU ONEPOHOB Ha cTaguu MHULIMauuu. CompspkeHue TpaH-
ckpurnimu u Tpancasuuu. (YK-1; TTK-1; TIK-6).

18. MexaHnusM pabOTHI aKTUBATOPOB TpaHCKpuriu. KatabomuTHeIi T perymsnuu. Tpunro-
¢anossrit onepo. (YK-1; ITIK-1; TIK-6).

19.  KoHTponb TepMHUHAIMHM TPAHCKPHUIIUH. AHTHTepMUHANMs. [IpuMepbl aHTUTEpMHHAITUH.
(YK-1; I1K-1; TTIK-6).

20. TlocrrpanckpunumonHas peryminusi. Kontpoms mpomneccuara npe-MPHK  (Tpanc-
CIUTAMCUHT, aJIbTEPHATHBHBIN CIUTAHCHHT, alnbTepHaTuBHOE NonmaaeHuuposanue). (YK-1; ITK-1;
[1K-6).

21. TlocrrpaHcisiuMoHHAas 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; TTK-1;
[1K-6).

23. Tpaucnsuus. Maununanus 6enkoBoro cuntesa. (YK-1; ITK-1; TTK-6).

24. Perynsuums tpancisuuu antucMbicioBbiva PHK. (YK-1; TTK-1; TIK-6).

25. Crpykrypa ¢pepmeHToB. OJHO- U ABYXKOMIOHEHTHBIE (pepmeHThl. KopepmeHThl. AKTHB-
HBIH HEHTp. AJUToCTepUYecKuil eHTp, poiib B peryisuuu oomena. (YK-1; TIK-1; ITK-6).
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26. JlabunwpHOCTh neicTBUsl (hepMeHTOB. MHruOuTOphl M akTuBaTophbl. CrnenuduIHOCTh ICH-
crBusi pepmentoB. (YK-1; TTIK-1; ITK-6).

27. Annocrepuueckue GpepmeHThl. Perynsanus myrem aktuBanuu 1 naruouposanus. (YK-1; ITK-
1; IIK-6).

28. W3odepmeHThI, MyIbTH(EPMEHTHI, 3MMOTEHBI. MeXaHu3M JelicTBUs (PEpMEHTOB Ha MIpUMe-
pe xumorpuncuna. (YK-1; I1K-1; TIK-6).

29. Tunsl uHTHOMpOBaHUS (MYJIBTHBAICHTHOE, KyMYyJIATHBHOE, n30depmenTHoe u np.) (YK-1,
[1K-1; I1K-6).

30. PerpounrubupoBanue. MonekyisapHbie Mexanu3Mbl naruouposanus. (YK-1; ITIK-1; ITK-6).
31. Oo6mee npencrasieane o Gochorpanchepasnoit cucreme. bakrepuanbaas pochorpanche-
pasHas cucreMa. Kaxue mporeccnl karamusupyetr ®TC? (VK-1; TIK-1; TIK-6).

32. benku pochorpanchepasnoit cucremsr. (YK-1; ITK-1; TTK-6).

33. KarabomutHas penpeccusi. Mexanusmbl karabonutHoi penpeccun. (YK-1; TTIK-1; TTK-6).
34. KOHTpONb YTHIHM3AIlMH TAJAKTO3BI y JIPOAOKEH. MojaylbHas OpraHU3aIis peryiIsaTOPHBIX
oenkos. (YK-1; IIK-1; TTK-6).

35. TemnoBoii mok. benku TemnoBoro moka. OCHOBHbIE (DYHKIIMH OEIKOB TEIIOBOTO IIOKA.
(YK-1; TIK-1; T1K-6).

36. IHameponst. (VK-1; ITK-1; TTK-6).

37.  3HaueHHE MEKKJICTOYHON KOMMYHHUKAIMH. ABTOMHIYKTOPBI OakTepuii u ux cuntes. (YK-1;
[1K-1; TIK-6).

38. Cunre3 N-ammnmromocepuninaktoHoB. Poins N-AI'CJ] —curHamoB B MEXKIETOYHOH KOMMY-
HUKauu 6aktepuanbubix momyssinui. (YK-1; ITIK-1; TIK-6).

39. Cencopsl, BHyTpUKIeTOYHbIC TOcpeanuku u 3ddexropsl. (VK-1; [TK-1; TTK-6).

40. Jerektupyembie TpaHcMemOpanubie perentopsl. (YK-1; TIK-1; ITK-6).

41. JIByXKOMIIOHEHTHbIC cucTeMbl. TunuuHas nByxkomnoneHtHas cuctema. (YK-1; TTIK-1; TIK-
6).

42. OOmue TPUHIUIBI CEHCOpHOW perynsiuu. [lepemada mHDOpmammu dvepe3 KICTOUHYIO
memOpany. (YK-1; TTIK-1; TIK-6).

43. Bueknerounsie curHaibl. OcHOBa paboThl AByxKoMmmoHeHTHOM cuctembl. (YK-1; ITK-1; TTIK-
6).

44. OcoOEHHOCTH PEeryJslUA KJIETOYHOTO METaboIu3Ma y MPo- M DYKAPUOTHUUECKUX OpraHu3-
moB. (VK-1; TIK-1; TTK-6).

45.  AHaboau3M M KaTaboJIM3M MUKPOOHOM KIIeTKH, uX B3auMocBsi3b. (YK-1; [TK-1; TIK-6).

46. CuHTE3 U pacmaj IIIMKOTeHa B TKaHIX, TOPMOHANbHAs peryisius 3tux mnporeccoB. (YK-1;
[TK-1; ITK-6).

47. BnusiHue (QU3NKO-XUMHYECKHX (aKTOpOB cpensl Ha MeTabonuueckue mporeccsl. (YK-1;
[TK-1; ITK-6).

48. Knaccudukaius MEXaHU3MOB peryssinuu Metabonusma. Perymsnus merabonauramu. Meto-
Abl 1 IPUEMBbI IPOBCACHHNA SKCIICPUMCHTAJIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ B o0OJyiacTH 6I/IOTCXHOJ'IOFI/II/I, CTaHAApTHBIC
u ceprudukanronnsie ucnbiranus coipbs. (YK-1; ITK-1; ITK-6).

49. ®epmenTHas perymsius meradonusma. (YK-1; ITK-1; [1K-6).

50. Tennas perymsius merabonusma. (YK-1; ITK-1; TIK-6).

6.3. lllkajia OlleHOYHBIX CPEICTB

YpoBHH OCBOE- Kputepun onennBanus OueHouHbIe
HUS KOMIIETEH- cpeacTBa
105071 (kxo1-BO 6ayToB)
ITponBunyteiii | Iloka3piBaeT riy0oKHe 3HaHUS MpeMeTa. 3HaeT: TecroBble 3ama-
(75 -100 6anoB) | -CTPYKTYpY M MPOCTPAHCTBEHHYIO OpraHu3aimio Oenkos, | Hus (30-40 Oain-
«3aUTCHO» HYKJICMHOBBIX KHCIIOT; JIOB);
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-001111e MPUHLUIBI PETYJISALNN KIETOYHBIX TPOLECCOB;
-MOJIEKYJISIPHbIE MEXAHU3Mbl B3aUMOJECHCTBUS PETYJIs-
TOPHBIX OCJIKOB C HYKJIEHHOBBIMHU KHCIOTaMH U MeXa-
HU3MBI KOHTpoJs crabuinbHocTH MPHK m mexanmsm
PHK-unTepdepenmmy;

-0COOCHHOCTH DETYJISATOPHBIX MPOIECCOB B KIIETKaX
IIPO- U DYKapHOT;

-OCHOBHBI€ IIPUHLIUIIBI KOHTPOJIS KIETOYHOIO IIUKIIA;
-MEXaHU3MBbI aaNTallMi KJIETKH K CTPECCOBBIM YCIIO-
BUSIM.

YMeeT ucnonb30BaTh IOJIYYEHHBIE 3HAHMS, NPUBOMS
IIPU OTBETE COOCTBEHHBIE MPUMEPHL. Y MEET:

- NPEJIOKUTH BO3MOXKHBIC ITyTH IOBBIIICHUS WU I10-
HIDKEHUS SKCIIPECCUU OIPEICIIEHHBIX METa00INIECKUX
IIyTE€H 3a CYET BO3JEUCTBUS HA U3BECTHBIE PETYIIATOP-
HBIE [TPOLIECCHI;

- MCIOJIb30BaTh 3HAHUA O NPUHLUIAX PEryJsAlUU Me-
Ta0oaM3Ma MpU CO3JIaHUU OPraHU3MOB-IIPOAYLIEHTOB
KaKHUX-JTM00 COeIMHEHUI;

- OLICHUTb BO3MOXKHbBIE MOCJIEICTBUS U3MEHEHUS YCII0-
BUM KyJbTUBUPOBAHUS HA OCHOBHBIE META0OJIMUYECKHUE
IIPOLIECCHI MOJIETbHBIX OPraHU3MOB.

Brnaneer HaBbIKaMM aHAIN3a COBPEMEHHOI'O COCTOSIHUS
OTpaciy, HAyKd U TEXHHUKH, CBOOOHO BIIAJICET TEPMHU-
HOJIOTHEN M3 Pa3HbIX Pa3/eIoB AUCLUILINHBI, TEOPETH-
yeckol 0a3oi npodeccuoHanbHO-IPOPUIMPOBAHHBIX
METO/IO0B PErYJISIIMN METa00IMYECKUX IPOIIECCOB.

pedepar  (7-10

0aJlIoB);

BOIIPOCHI K 3a4€Ty
(38-50 6amoB).

ba3zosrrit
(50 -74 6amna)
«3a4YTEHO»

XOpomo 3HaeT MpeAMET, OJHAKO 3TH 3HAHUS OTPaHHU-
YeHbl 00bEMOM MaTepuaa, MpeJCTaBIeHHbBIM B y4eO-
HUKE. 3HaeT:

-CTPYKTYpPY U MPOCTPAHCTBEHHYIO OPTraHU3aIMI0 OENIKOB,
HYKJIEMHOBBIX KHCIIOT;

-001111e MPUHLUIBI PETYJISALNUU KIETOYHBIX MTPOLECCOB,;
-MOJIEKYJISIPHBIE MEXAHU3MBbI B3aMMOJICHCTBUS PETYIIS-
TOPHBIX OENIKOB C HYKJIEMHOBBIMH KHCIOTaMH M MeXa-
HU3MBI KOHTpossi ctabmnbHoctu MPHK n mexanusm
PHK-unrepdepenumu;

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

-OCHOBHBIE IPUHIUIIBI KOHTPOJIS KJIETOYHOTO ITUKJIA;
-MEXAHMU3MBbl AJaITalluU KIETKA K CTPECCOBBIM YCIO-
BUSIM.

YMeeT HCHoab30BaTh IOJYYECHHBIC 3HAHUSA, MPUBOIA
IIPUMEpHI U3 TEX, YTO UMEIOTCS B yUEOHHKE. Y MEeT:

- IIPEUIOKUTh BO3MOXKHBIE ITYTH MOBBILICHUS WIH I0-
HUKEHHSI SKCIIPECCHH OIPEIETICHHBIX METa0O0INYECKIX
IIyTE€H 3a CYET BO3JAEHCTBUS HA U3BECTHBIC PETYIATOP-
HBIE MPOLECCHI;

- HWCIOJIb30BaTh 3HAHUS O NPUHIUIIAX PETYISLHUA Me-
TabOJIM3Ma MPU CO3JIaHUU OPraHU3MOB-TIPOAYIEHTOB

TecroBble  3ama-
Hus (20-29 oGan-
JIOB);
pedepat (5-6
0ayIoB);

BOTIPOCHI K 3aUETy
(25-39 GamnnoB).
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KaKAX-IH00 COEqUHEHUI;

- OOCHUTH BO3MOXXHBIC ITOCIICACTBHUA U3MCHCHUA yCHO-
BUH KYJIbTHBHUPOBAaHUS HAa OCHOBHBIC METAOOIMUYCCKUE
Hpoueccm MOJICJIIBHBIX OpI‘aHI/ISMOB.

Brnazneer TepMuHoIOrHei, aenas OMMOKU; MPH HEBEP-
HOM YIOTPEeOJICHUN CaM MOXKET X UCIIPABUTb.

[Toporossiit
(35 - 49 6amnoB)

«3a4TCHO»

3HAeT OTBET TOJIBKO HAa KOHKPETHBIN BOIPOC O CTPYKTY-
p€ U IPOCTPAHCTBEHHOM OpraHu3aluu OelKOB U HyKJIe-
MHOBBIX KHCIIOT, OOLM

IIPUHIUIIAM PETyJIALUH KJIETOYHBIX IPOLECCOB B KIIET-
Kax Ipo- U DyKapHuoT;

Ha JIOIOJIHUTEIIBHBIE BOIIPOCHI OTBEYAET TOJIBKO C I10-
MOILBIO HaBOZSAIIMX BOIPOCOB HK3aMEHATOPA.

He Bcerma ymeer nmpusectu npaBuwibHbIA npumep. He
BCErZla CaMOCTOATEIBbHO MOJKET IMPENIOKUTh BO3MOXK-
HbIC IIyTH IIOBBINICHUS WM IOHM)KEHMS SKCIIPECCUU
OIpe/IeIEHHBIX MeTa0O0JUYeCKUuX IyTel 3a cueT BO3-
JICHCTBHSI HA U3BECTHBIE PETYJIATOPHBIE NIPOLIECCHI;

- MCIOJIb30BaTh 3HAHUS O NPUHLUNAX PEryJsAlUd Me-
Ta0oaM3Ma MpU CO3JIaHUU OPraHU3MOB-IIPOAYLIEHTOB
KaKHUX-JTM00 COeIMHEHUI;

- OLICHUTH BO3MOJKHBIE IOCIIEACTBUS U3MEHEHUS YCIIO-
BUM KyJbTHUBHPOBAHUS HA OCHOBHBIE META0OIMUYECKHUE
IIPOLIECCHI MOJIEIIBHBIX OPTaHU3MOB.

CnaGo Bnaneer TtepmuHoiorueid. Cnabo BnageeT
HaBBIKAMM aHAJIM3a COBPEMEHHOIO COCTOSIHHS OTpac-
oM,  TeopeThyecko  0Oazoii  mpodeccroHaNbHO-
NpOoUINPOBAHHBIX METOIOB PEryJsiluu MeTadosnye-
CKHX ITPOLIECCOB.

TecroBble  3ama-
aus (14-19 Gain-
JIOB);
pedepar (3-4
Oaia);

BOIPOCHI K 3a4eTy
(18-26 6amnoB).

Huzkuii (mormo-
POTOBBIN) (KOM-
MIETEHITUS HE
chopmMupoBaHa)
(menee 35 Oain-
JIOB) —

«HE 3aUTEHO»

He 3Haer 3Ha4YMTENBHOM 4YacTH NMPOrPaMMHOIO Mare-
puaia, J0MycKaeT CyllecTBeHHbIe omnOKku. He 3Haer:
-CTPYKTYpPY U NIPOCTPAHCTBEHHYIO OpraHU3allio0 OEIKOB,
HYKJIEHHOBBIX KHUCIIOT;

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

-0COOCHHOCTH PETYJISATOPHBIX MPOILIECCOB B KIIETKaX
IIPO- ¥ DYKapHOT;

-OCHOBHBIE IIPUHLIUIIBI KOHTPOJIS KIETOYHOTO IIUKIIA;
-MEXaHU3MBbI QIANTAlMN KJIETKH K CTPECCOBBIM YCIIO-
BUSIM.

He ymeer npuBectu npaBuibHel npuMep. He ymeer:

- MCIOJIb30BaTh 3HAHUS O MPUHIUNAX PErYJSALUN Me-
TaboJIM3Ma MpU CO3JIaHUU OPraHU3MOB-TIPOAYLIEHTOB
KaKUX-TH0O COeIMHEHMIA;

- TIPEIJIOKUTh BO3MOXKHBIE MYTH IOBBINIEHUS WJIU I10-
HIDKEHUS SKCIIPECCUU OIPEIeIEHHBIX METa00INYeCKUX
MyTEN 3a CYET BO3ACHCTBUSI HA U3BECTHBIE PETYIATOP-

TecToBEBIE
HUS
(0-13 6amnon);

3ajaa-

pedepar (0-2

Oamna);

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

- OIICHUTH BO3MOXKHBIE TOCIICICTBUS U3MEHEHUS YCIIO-
BUU KYyJIbTUBUPOBAHUS Ha OCHOBHbIE METabOIMUYECKUE
MIPOIIECCHI MOJICTHHBIX OPTaHU3MOB.

He Bmameer tepmunonorueil. He Bnageer HaBbIKaMHu
aHaJM3a COBPEMEHHOTO COCTOSIHHSI OTpaciid, , Teope-
TUYECKOU 0a3oit npodeccuoHabHO-
npOQUITUPOBAHHBIX METOAOB PETYJSAIMU MeTaboinye-
CKHX MPOIIECCOB.

7. YueOHO-MeTOAuYeCKOe U HHPOPMAIIMOHHOE o0ecneyeHne JUCHUIINHbI
(MoayJin)

7.1. OcHoBHasi yueOHasi JuTepaTypa:
1. dy6poBckuit M.JI. YMK mno muctmrumae «Perymsimus mMetaboym3ma KISTKHY IS
oOyuaromuxcst Mo HanpasjieHuto noarotosku 19.03.01 buorexnonorus. - Muuypunck-2024 .

7.2. JlomosHuTeIbHASI y4eOHas JJUTepaTypAa:

1. Buorexunonorus, 6MoMHGOPMATUKA ¥ TEHOMHMKA PACTEHUI U MUKPOOPTaHU3MOB [ DIEKTPOHHBIH
pecypc] : maTepuansl KoHpepeHIu. — DnekTpoH. gaH. — Tomck : TI'Y, 2016. — 140 c. — Pe-
*uM jpoctyna: https://e.lanbook.com/book/92007. — 3aru. ¢ 3kpaHa.

2. T'uctomnorusi, HUTONOTHS U AIMOpHOIIOTHS [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue. — DIek-
TpOH. JaH. — MuHck : "Bpmmiimas mxona", 2012. — 462 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/65442. — 3ar1. ¢ sxpaHa.

3. Pxxeunnkas, JI. D. OcHOBBI OMOTEXHOJIOTUHU [DNEKTPOHHBIN pecypc] : 1abd. npakTukym / M. A.
CoicoeBa, M. E. 3unoBbeBa, Kazan. roc. texnon. yH-T, JI. O. Pxeunnkas .— Kazanp : KI'TY,
2004 .— 90 ¢. — Pexwum goctyna: https://rucont.ru/efd/292655

4. OcHoBbl 6notexHosoruu. B 2 u. Yacte 1 : yue6HuK u npaktukym ans CIIO — 2-e u3z., ucnp.
u nomn. — Mocksa : U3narensctBo FOpaiit, 2019. — 170 c. — (Cepus : [IpodeccuonanpHoe 00-
pasoBanue). — ISBN 978-5-534-07840-4. — Texct : snextponHbiil // DbC FOpaift [caift]. —
URL.: https://biblio-online.ru/bcode/441963 (nata obpamenus: 07.05.2019).

5. CoBpeMeHHbIE OMOTEXHOJIOTHH B CEJIbCKOM XO035HCTBE [DNEKTPOHHBIN pecypc] : MoHorpadus /
O.B. borarora, I'.B. KaprioBa, M.B. Pe6e3os, I''M. Tonypus, M.B. Knsrukoa, }0.C. Kuuko,
Openbyprckuii roc. yu- T .— OpenOypr : OI'Y, 2012 .— 171 ¢. — ABT. yKa3aHbl Ha 000pPOTE THUT.
71.; bubmmorp.: ¢. 161-171 .— Pexxum mocryma: https://rucont.ru/efd/187871

7.3. MeToauyeckue yKa3aHHs 110 OCBOCHHIO 1M CUMIJIMHBI
1. Meronnueckue yka3zaHus 10 IPOBEACHHUIO IPAKTUUECKUX 3aHATUHN MO IuCHUIUIMHE «Pe-
TyJSAus MeTaboM3Ma KICTKH JJIsl HarpaBieHus mnoarotoBku 190301 OGuotexnonorus - Muuy-
puHCcK, 2024 T.
2. Meronuueckue yka3zaHus JUIsl CAMOCTOSATENbHONW pabOThl U BHIOJHEHUS! KOHTPOJIbHOM
paboThl 3aHATHI MO AucuuIUInHE «Perynsamus Metabonu3Ma KJIETKW» Ul HalpaBIeHUS MOJIO-
toBkH 190301 GuotexHonorus - Muaypunck, 2024 r.

7.4. UudopmannoHHbie M HU(PPOBbIEe TEXHOJOTMH (IPOrpaMMHOe obecredeHue,

cOBpeMeHHbIe NpodeccuoHaAIbHbIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHbIE CIIPa-
BOYHbIE CUCTEMBbI)
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YueOHast AuCIUIUIMHA (MOYJIb) TIPEIyCMaTpUBaeT OCBOCHUE MH(OPMAITMOHHBIX U IU(PPO-
BBIX TeXHOJOTHA. Peanuzanus mu@poBhIX TEXHOIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SIBIIACT-
Csl OIHOM M3 BaXHEHIIMX Liened oO0pa3oBaHMsl, JAOLIed BO3MOXHOCTb pa3BUBaThb KOHKYPEHTO-
CHOCOOHBIE KaueCTBa 00YJaOLINXCS KaK OyAyIINX BHICOKOKBATH(UIMPOBAHHBIX CHEIIMATUCTOB.

[udpoBbie TEXHOJOTUH MPEAYCMAaTPUBAIOT Pa3BUTHE HABBIKOB 3()(heKTUBHOrO perieHus 3a-
Ja4d mpo(ecCHOHANBHOTO, COLUAIBHOTO, IMYHOCTHOTO XapakTepa C MCIOJIb30BAaHHEM Pa3ITHYHBIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJOIMi. OcBoeHHe LU(POBBIX TEXHOJOTHM B paMKax JaHHOU
JUCHUTUTMHBL (MOJTyJIs1) OPHEHTHPOBAHO Ha CIIOCOOHOCTH 0€30MacHO M HaUIeKALIIM 00pa3oM I10-
JAy4aTh JOCTYI, YIPAaBIATb, UHTEIPUPOBATb, OOMEHUBATHCS, OLIEHUBATh U CO3/4aBaTh MH(OpMa-
IIUIO C TIOMOIIBIO HU(PPOBBIX YCTPOICTB M CETEBBIX TeXHOJOTHH. DopMHupoBaHue UPPOBONH KOM-
HNETEHTHOCTH IpeJoaraeT paboTy ¢ JaHHBIMH, BJIaJICHUE UHCTPYMEHTAMH JUIsl KOMMYHUKAIMH.

7.4.1. DJIeKTPOHHO-OMOJIMOTEYHAS] CHCTEMBbI U 0a3bl JAHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 03.04.2024
No 6/1 (CeteBas aneKkTpoHHasT OMOJIMOTEKA)

2. baza naHHBIX 371eKTPOHHBIX HHPOopMannoHHbBIX pecypcoB ®T'BHY ITHCXb (norosop no
o0ecrevyeHnIo J0CTymna K 3JeKTpoHHbIM HMHpopMmamonHbiM pecypcaM OI'BHY IMHCXbB uepes
tepmuHan ynaiennoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.DnekTponHas OubnroTeuHas cucrema «HarpoHanbHbI 1UGPOBON 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 «Anexrponnoe usnarenscTso KOPAUT» (https://urait.ru/) (1oroBop Ha okasaue
YCIYT O MPEIOCTaBICHUIO JOCTyNa K oOpa3oBarenbHoil miargopme OO0 «DIeKTpOHHOE H3J1a-
teabctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OMONMOTEeYHAst cucteMa «BepHanckuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MCTIOJIb30BaHue Tpou3BeeHul ot 26.03.2020 Ne 14/20/25)

6. baza nanneix HOB «HanuonaneHas anekrponHast oubmmorekay (https://rusneb.ru/) (mo-
rosop o noakiatodennu k HOb u nmpenocrasnennn nocryna k oobekram HOB ot 01.08.2018 Ne
101/H2b/4712)

7. CornamieHue 0 COTPYJIHUYECTBE MO OKA3aHUIO OMOIMOTEYHO-UH(POPMALUOHHBIX U CO-
[UOKYIBTYPHBIX YCIYT MOJIb30BATESIM YHUBEPCUTETA U3 YUCIIa HHBATUAOB 110 3pPEHUIO, CIIa00BU-
JSIINX, THBATMIOB JIPYTHX KAaTETOPHH ¢ OTpaHUYEHHBIM JIOCTYIIOM K WH(OpMAIHH, JIUI], UMEI0-
IIUX TPYJHOCTH ¢ yTeHueM IutockornedyatHoro Tekcta TOI'BYK «TamOoBckast o6acTHas yHUBEp-
canbHass HayuyHas OuOimoreka M. A.C. Ilymkuna» (https://www.tambovlib.ru) (cornamenue o
corpyauudectse ot 16.09.2021 Ne 6/H)

7.4.2. MudpopmanmoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBoynas mipaBoBas cuctema KoncympranTlnioc (7oroBop mocTaBku, aganTaldd U
COnpOBOXKIeHNUS 3K3eMIUIIpoB cucteM Koncymprantllmoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnexTpoHHBIN nepuoanyeckuit cnpaBouHuk «Cucrema 'APAHT» (moroBop Ha yciyru
1o conpoBoxkaeHHIO OT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemenHbIe npodeccuoHaIbHbIE 0a3bl TaHHBIX

1. baza gaHHBIX HOPMAaTHUBHO-TIPABOBBIX AKTOB MH(OPMALMOHHO-00pa30BaTEIbHOM MpPO-
rpammbl «Pocmeron» (morosop ot 15.08.2023 No 542/2023)

2. baza nannsix Hayunoii anexrponnoii 6ubmanorexku eLIBRARY.RU — poccuiickuii un-
dbopMaImOHHO-aHAIMTUYECKHUH MTOpTaj B 00JaCTU HayKH, TEXHOJIOTUH, MEIUILIMHBI U 00pa30BaHuUs
- https://elibrary.ru/

3. TTopTan oTKpeITHIX HaHHBIX Poccuiickoit ®enepanuu - https://data.gov.ru/
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4. OrtkpeiTeie gaHHble @DenepanbHONW CIIyXKOBl TOCYIapCTBEHHOW CTaTUCTHUKH -

https://rosstat.gov.ru/opendata

7.4.4. JInlileH3UOHHOE ¥ CBOOOIHO PAaCIPOCTPaHsieMOe IPOrPaAaMMHOeE
o0ecrneyeHune, B TOM YHUCJIE 0T€4eCTBEHHOT 0 MPOM3BOACTBA

Haumenosanue Pazpabotunx I1O HoctynHocTh Ccoinka Ha Enunstit PexBusutel noaTsep-
(mpaBooOnaga- | (MIEH3HOHHOE, | pEeCTp POCCHHCKUX | JKAAFOLIETO JOKYMEH-
TeJNb) cBOOOJIHO pac- nporpamm it OBM Ta (MIpU HAJIUYUN)
npocrpansiemoe) | u BJI (npn Hannunm)
Microsoft Windows, Microsoft JIuieH3noHHoe - JTuueHsust
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok nmeii-
CTBHS: OECCPOIHO
AwnrtusupycHoe mpo- | AO «JIaGoparo- | Jlunensuonnoe | https://reestr.digital.go | CyGnurien3noHHbI#
rpaMMHoOe obecrieue- | pus Kacmepcko- v.ru/reestr/366574/?sp norosop ¢ 000
HHE ro» hrase_id=415165 «Codreke» ot
KasperskyEndpointSec (Poccus) 24.10.2023 Ne 6/H,
urity st Om3Heca CPOK JCHCTBHSA: C
22.11.2023 mo
22.11.2024
MoitO¢pucCraumapT- 000 «Hogrie Jlunensuonnoe | https://reestr.digital.go Konrpakt ¢ 000
HBII - o0JlauHbIe TeX- v.ru/reestr/301631/?sp «PyOuxon»
OducHblil maker Hosorumn» (Poc- hrase_id=2698444 ot 24.04.2019 Ne
JUIsl paboTHI C TOKY- cust) 036410000081900001
MEHTaMH | MOYTOM 2
(myoffice.ru) CpOK JelicTBus: Oec-
CpOYHO
OducHblit maker AO «P7» JIuuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
«P7-Oducy v.ru/reestr/306668/?sp «Codrekc»
(meckrorHast Bepcusi) hrase_id=4435041 or 24.10.2023 Ne
036410000082300000
7
CpOK neicTBus: Oec-
CPOYHO
Oneparonnas cucre- | OOO "Bazansr | Jlunensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
Mma «Anbt O6pa3oBa- | cBoOOIHOE TIPO- v.ru/reestr/303262/?sp «Codrekc»
HHUE» rpaMMHoOe obec- hrase_id=4435015 ot 24.10.2023 Ne
neyeHue" 036410000082300000
7
CPOK neicTBus: Oec-
CPOYHO
Iporpammuas cucrema | AO «Anrumna- | Jlunensuonnoe | https://reestr.digital.go | Jluuensuonsusii go-

JUTsl OOHAPYKEHUS TEK-
CTOBBIX 3aMIMCTBOBA-
HUH B yUeOHBIX U
Hay4HBIX paboTax
«Antumnaruatr BY3»
(https://docs.antiplagia

us.ru)

ruat» (Poccus)

v.ru/reestr/303350/?sp
hrase_id=2698186

roBop ¢ AO «AH-
TUIUIATHATY OT
23.05.2024 Ne 8151,
CPOK JIEHCTBHUSL: C
23.05.2024 no
22.05.2025

Acrobat Reader
- IPOCMOTpP JTOKYMEH-

Adobe Systems

CBoboHO pac-
NpoCTpaHseMoe
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toB PDF, DjVU

- IPOCMOTp JTOKYMCH- IPOCTpaHsIeMoe

FoxitReader FoxitCorporation | CgobGoxmro pac- - -

ToB PDF, DjVU

7.4.5. Pecypcbl HHPOPMALITMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTEepHET)

10.
11.

12.

13.

14.
15.

16.
17.
18.

CDTOwiki: 6a3a 3Hanuii o 1udposoii Tpanchopmaruu https://cdto.wiki/

Pexxum noctyma:.garant.ru - cnpaBouno-npaBoBas cucrema «I’APAHT»

Pexxum moctyma: www.consultant.ru - cmpaBouHo-mipaBoBasi cuctema «KOHCYIbTaHT
[Tmroc»

http://www.biotechnolog.ru — monexynspuas Ouonorus U OHOTEXHOJIOTHS;
http://www.sci-lib.com — Hayka, HOBOCTH HayKH ¥ TEXHUKHU JJISI CTYICHTOB;
http://www.inbi.ras.ru — Uacrutyr 6uoxumuu umenu A.H. baxa PAH,;
http://www.eimb.relarn.ru — uacTuTyT MoOseKyIsipHON Onosoruu uMm. B.A. DHrenbrapara
PAH

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

WWW.XUMUK.ru — caiit «XuMHK»

http://www.volgmed.ru/biochem/301/edu-libr-d.php - meauunHCcKas GuoxumMusi.
http://www.protein.bio.msu.ru/biokhimiya/index.htm - karanor Hay4HO-00pa30BaTEIbHBIX
pecypcoB MI'Y;

http://www.tusearch.blogspot.com — mouck 371eKTpOHHBIX KHUT, myoaukanuii, [[OCToB, Ha
caiiTax Hay4yHbIX OUOIHOTEK.;
http://www.yanko.lib.ru/books/biolog/nagl_biochemindex.htm - Koneman 5., Pem K.-T'.,
Bupr 0. Harnsanas 6uoxumust.

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

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

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

7.4.6. lIlndpoBbie HHCTPYMEHTHI, MPUMEHsieMble B 00pa30BaTe/IbHOM Ipolecce

NN E

LMS-mnardopma Moodle

Buptyanbsnas nocka Mupo: miro.com

Bupryansnas nocka SBoardhttps://sboard.online

Bupryanbsnas nocka Padlet: https://ru.padlet.com

Oo6naunsie cepBucsl: Anaexc./uck, O6mako Mail.ru

Cepsucsl onpocoB: Suaexc @opmer, MyQuiz

Cepsucel Buneocsszu: SHaekc teinemoct, Webinar.ru

CepBuc coBMecTHOM pa®oThl Haja mpoekTamu A Hebonbmux rpynn  Trello
http://www.trello.com

7.4.7. llndppoBble TEXHOJOTHH, IPUMEHsAEMbIE IPU U3YYEHUHU JUCHUILIHHBI

[udpossie TexHomorun | Buasl yueGHON pabOTHI, BHION- dopmupyeMble KOMIIE-

HSEMbIE C TPUMEHEHUEM I dpo- TEHIUHA
BOH TEXHOJIOTUH

OO0iaunbie TexHojorun | Jlexnuum VK-1
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
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/

CamocrosiTenpHas pabora

2. | Bonplue nanubie

Jlexknnu
CamocrosiTenpHas pabora

VK-1

8. MaTepuaJIbHO-TEXHHYECKO€E o0ecnevyeHne TUCIUILJINHBI (MOTYJIsl)

YueOHast ayauTopus
JUIsL TIPOBEICHMS 3a-
HATUA JIEKUOHHOTO
tuna (r. MudypHHck,
yII. HNutepna-
nuoaHnbHass, JoM Ne

101, 2/32)

1. XXamro3u TOPHU30HTAJIBHBIC HAa TPHU OKHa

(uHB. No 2101065486)
2. HWHurepaktuBHass nmocka (umHB. No
2101040205)

3. CucremHBI KOMIUIEKT: Tporeccop Intel
Original LGA 1150, Bentunstop Deepcool
THETA 21, marepunckas miata ASUS
H81M-K<S-1150 iH, mamsares DDR3 4 Gd,
xectkuit auck 500 Gb, xopmyc MAXcase
H4403, Omox mnmrtanms Aerocool 350W
(uHB. Ne 21013400740)
4. Tlpoektop Viewsonic PJD6243 DLP
3200 lumens XGA 3000:1 HDMI 3D
5. Habopsl 1eMOHCTPallHOHHOTO 00O0pYyI0-
BaHUs U y4eOHO-HATJISIIHBIX TOCOOUI.

1. Microsoft Windows 7 (iu-

mensus ot 31.12.2013  Ne
49413124, OeccpovHo).
2. Microsoft Office 2010 (u-
nea3uss ot 04.06.2015 Ne

65291658, 6eccpodHO).

VYuebHast ayauTopus
JUIsl TIPOBEACHUS 3a-
HATUH CEMHHApPCKOIO

TUIIa, TPYHIIOBBIX U
HHIUBHUIYAJIbHBIX
KOHCYHbTaHHﬁ, TC-

KYIIEr0 KOHTPOJIS H
NPOMEXYTOUYHOH aT-
TeCTaIH

(YueOHnast nabopato-

pus ¢buznonorun
pacTeHni)
(r. MuuypuHCK,

yuxo3 «Pomay, 9/27)

1. ITlmatrdopma UP-12 BioSan mns meiikepa,
YHHUBEpCaJIbHasl JJIs KOJIO, OBITOJIOK M CTa-
KaHOB, 265'185mMm misa mreiikepoB OS-12,

PSU-10i, ES-20 (uuB.Ne21013600789)
2. ®otomerp K®DK-3-01-"30M3" @oto-
ANEKTPUYECKUI (naB.Ne21013600788)

3. Hleiikep PSU-101 BioSan, opburanbHbiii
(50-450 06/MuH, opOUTaTBHBIH, 10 3KT) 63
m1aTGopmbl (uaB.N2e21013600790)
4. lleiikep S-3 uudposoit (matd. 1687168
00/muH, amruuTyga 20MM, OpOUTAIBHBIN,
10-250 06/Mun) (maB.Ne21013600783)
5. Hocka knaccHas (uHB.Ne41013602281)
6. Kpecno opucuoe AV 204 PL MK TkaHb
(naB.Ne41013602311)

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

8. Hacrennbiii skxpan Lumien Master
Picture 220-220 cm (uHB.Ne41013401710)

0. ITpoekTop NEC M361X
(naB.Ne41013401707)
10. Cucremubiii komruiekT: IIpoueccop

Intel Original LGA 1155, BenTunstop, mMa-
TEpUHCKasl TUIaTa, MaMsATh, )KECTKUH JHCK,
BUJICOKAPTA, MOHUTOP, YCTPOMCTBO UTEHUS
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KapT NaMsTH, IPUBOJ, KOPILYC, KJIaBHaTypa,
MBIIIIb (maB.Ne41013401700)
11. Cron naGopaTOpHBI XHUMHYECKUI
(1200°600°750)  cronenIH.MIACTHK/KapKac
an.mpoduib (maB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
41013602342, 41013602341, 41013602340,
41013602339, 41013602338,
41013602337)

12. IIxad s xpaneHus gabOpaTOPHON

YueOHast ayauTopHs
JUIE  CaMOCTOSITEIb-
HOH pabotel (r. Mu-
YypuHCK, yi. WHTep-
HaI[MOHAJIbHAS, JIOM
Ne 101, 3/2396)

nocynel  (800°450°1950) monkm  1uia-
CTUK/Kapkac  al.npoduiab C  3aMKOM
(naB.Ne41013602358)

13. Ucnaputens WP-1M3 poranioHHbII
(naB.Ne21013600785)

1. Jocka xnaccHas (uuB. Ne 2101063508)
2. Kamo3m (mEB. No 2101062717)
3. XKamosum (maB. Ne 2101062716)

4. Komnwtorep Celeron E3500, mar. mnata
ASUS, omnep.nmamsars 2048Mb, mMoHuUTOp

19"AOC (uHB.Ne 2101045283,
2101045284, 2101045285)
5. Kowmmetorep  Pentium-4  (unB.Ne
2101042569)

6. Monobnox 1RU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web
/ knaBuatypa,  Mblmb  (MHB. N
21013400521, 21013400520)
7. Komnetotrep Dual Core E 6500 (unB.Ne
1101047186)

8. Kommbrotep TOpHago Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. Dkpan Ha mtatuBe (MHB.Ne 1101047182)
KommproTepHass TeXHHKa MOIKIIOYEHA K
cetu «MHTEepHET» N o0ecneueHa JT0CTyIoM
B O1OC ynuBepcurera.

1. Microsoft Windows XP,7
(muensus ot 31.12.2013 Ne
49413124, OeccpovHo).
2. Microsoft Office 2003, 2010
(nmuuensus ot 04.06.2015 Ne

65291658, OeccpovHo).
3. AutoCAD Design Suite
Ultimate  (moroBop oT

17.04.2015 Ne 110000940282);
4. nanoCAD (Bepcus 5.1 no-
KajbHasg, oOpa3oBaTelibHAs JIH-
LIEH3Us, CEpUHMHBIA  HOMeEp
NC50B-270716 nuueHsus aei-
CTBUTENIbHA OeccpodHo, Oec-
TJIaTHAs ).

5. IIporpamMMmHBII  KOMIUIEKC
«ACT-Tect Plus» (nuneH3uon-
HbIl oroBop or 18.10.2016 Ne
JI-21/16).

6. TMC Maplnfo Professional
15.0 nna Windows mist yue6-
HBIX 3aBeJieHWH (JINIIEH3UOH-
Hpli poroBop ot 18.12.2015
Nel123/2015-y)

Pabouas nporpamma AUCHUIUIMHBI (MOIYJIs) «Perymsmus MeTabonu3Ma KIeTKU» COCTaBIIe-
Ha B cooTrBeTcTBUM ¢ TpeboBanusimMu OI'OC BO no nanpasnenuto noaroroBku 19.03.01 buorexHo-
aorus (ypoBeHb OakalaBpuaTa), yTBEp>KIACHHOTO MpruKa3oM MuHHCTEpcTBa 00pa3oBaHus U HAYKH
P® Ne 736 or 10.08.2021.
ABTOp: foueHT Kadeapsl, kauj.c.-x.Hayk  M.JL. JlyOpoBckuit

Pentensenr:

[Tpodeccop kadenpbl arpoXMMHUN, TOYBOBEICHUS U arpO3KOJIOTHH JOKTOP CENIbCKOXO3SHCTBEH-
HbIX HayKk Augmes T. I'-T.
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IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebosanusimu @IOC BO

[IporpamMma paccmoTpeHa Ha 3acegaHuu Kadeapbl caoBOACTBA, OMOTEXHOIOTHI U CeleK-
LIMM CEMEHOBOJICTBA CEJIbCKOXO35MCTBEHHBIX KYIbTYp (1poTokos Ne 9 ot «18» anpenst 2022 r.)

[IporpamMma paccMoTpeHa Ha 3acelaHuu ydeOHO-mMeToauueckoi komuccuu I[lmomooBomni-
Horo mHcturyra uM. M.B. Muuypuna Muuypunckoro I'AY (mporokosn Ne 8 ot «18» ampens
2022 r.)

[IporpaMMa yTBepk/eHa peuieHueM Y4eOHO-METOAMUYECKOIO COBETa YHUBEPCUTETA MIPO-
tokoJ Ne§ ot «21» ampens 2022 r.

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanusmu @IOC BO

[Iporpamma paccMoTpeHa Ha 3aceJaHuu Kadeaphl CaJ0BOACTBA, OMOTEXHOJIOTUN U CEJICK-
IIUH CEIbCKOXO03AHCTBECHHBIX KYIbTyp (rmpotokos Ne 11 ot 13 uronst 2023 1.).

[Iporpamma paccMoTpeHa Ha 3acedaHud Y4eOHO-METOAWYECKOH KOMHCCHU HHCTHTYTa
byHIaMEHTAIbHBIX M TPUKIATHBIX arpoduorexHonoruit um. U.B. Muuypuna MwudypuHckoro
I'AY (mpotokon Ne 11 ot 19 utons 2023 ).

[Iporpamma yTBepiKaeHa HA 3aCEJaHUU YIeOHO-METOANIECKOTO COBETa YHUBEpCUTETa (IIpo-
tokoja Ne 10 ot 22 uronst 2023 1.).

IIpoepamma nepepabomana u dononnena 6 coomgemcmeuu ¢ mpebosanuimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3aceJaHuu Kadeaphl CaJ0BOACTBA, OMOTEXHOJIIOTUU U CEJICK-
M CEITbCKOXO03AHCTBEHHBIX KYIbTYp (mpotokosi Ne 11 ot 03 mas 2024 1.).

[Iporpamma paccMoTpeHa Ha 3acedaHud Y4eOHO-METOAWYECKOH KOMHCCHU HHCTHTYTa
dbyHIaMEHTAIbHBIX M TPUKIATHBIX arpoduorexHonoruit uM. U.B. Muuypuna MwudypuHckoro
I'AY (npotokon Ne 10 ot 20 mast 2024 r).

[Iporpamma yTBepsKA€Ha Ha 3aCeJaHUU Y4eOHO-METOANYECKOro COBETa YHUBEpcUTeTa (IIpo-
tokost Ne 9 ot 23 mast 2024 1.).

OpuruHan JTOKyMEHTa XpaHUTCS Ha Kadeape caZoBOACTBa, OMOTEXHOJOTUN U
CEJIEKIIMH CENBCKOXO3AMCTBEHHBIX KYJIbTYP
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	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ (МОДУЛЯ)
	2.Место дисциплины в структуре образовательной программы
	владеть:
	- методами и приемами проведения экспериментальных исследований в своей профессиональной области; способностью проводить стандартные и сертификационные испытания сырья, готовой продукции и технологических процессов;
	4. Структура и содержание дисциплины (модуля)
	4.2. Лекции
	Введение. Цель и задачи курса «Регуляция метаболизма клетки». Современная физическая картина мира, пространственно-временных закономерности, окружающего мира и явлений природы. Необходимость регуляции клеточного метаболизма. Значение контроля метаболи...
	Раздел 6. Общая схема метаболизма микроорганизмов и механизмы его регуляции. Механизмы адаптации клетки к стрессовым условиям.
	Контроль стрессовых регулонов бактерий при помощи альтернативных сигма-факторов РНК-полимеразы. Общий стресс: регулон RpoS. Периплазматический стресс: регулон RpoE.
	Кислородный стресс и редокс контроль. Активные формы кислорода: их повреждающее действие и механизм инактивации. Причина кислородного стресса. Механизмы окислительных повреждений клетки. Защита от окислительного стресса. Регулоны SoxRS и OxyR. Адаптац...
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