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1. lesiu ocBOEHUsST TMCHUTIAHBI (MOLYJIs1)

Hensivu - n3ydeHne oONIMX MPUHIUIIOB PETYISIIIUA METa0OTMYEeCKUX MPOIECCOB B KIIETKE
po- U SYKapuoT, (POPMHUPOBAHKE IEIIOCTHON CHCTEMbI 3HAHUN O MEXaHU3Max KOHTPOJI METa0o-
JIMYCCKUX MMPOUECCOB N MCIKKJICTOYHBIX KOMMYHHUKAIHUAX.

3a1a4uu JUCIUTLTHHBI

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

-(bopmMHUpOBaHUE MPEACTABICHUI O TEXHOJIOTHSIX MPOM3BOACTBA OCHOBHBIX BHJIOB OMOTEX-
HOJIOTUYECKOU MMpOAYKIMHU, IMOJTYYCHUA 3HAaHUU U HaBBbIKOB, HeO6XOI[I/IMBIX AJI1 OCYHICCTBJIICHUA U
yIPaBJICHUS TEXHOJOIMYECKUMH MTPOIIECCAMHU;

-popmMupoBaHue y 00y4aeMbIX CIIOCOOHOCTEH ISl OIICHKHU IMOCNEICTBUN UX TPOdEccHo-
HAJIbHOM JEATEIbHOCTH, IPU YYACTHHU B PEIICHUU MPAKTUYECKUX COLUAIBHBIX M SKOHOMHUYCCKUX
npo0iieM B 00JacTH OMOTEXHOJIOTHH.

2.MecTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

CornmacHo ydeOHOMY IUTaHY TO HampaBieHuto moArotoBku 19.03.01 buorexHomorus
TUCIUIUIMHA « Perymsuust Metabonu3ma KIETKW» SBISETCS AJIEKTUBHOW IUCHUIUIMHON
(b1.B.J1B.09.01).

Marepuan IUCUUILUIMHBI OCHOBBIBAETCA HAa ONOPHBIX 3HAHUAX, YMEHUSX U HaBbIKaX TaKUX
JTUCLUILIINH, Kak: «Marematukay, «Opraandeckas XuMus», « JKoJorusy», «dusnukay. TecHo
B3aUMOCBsI3aHa C TAKUMHU JUCLUUIJIMHAMU, KaK: BUOTEXHOJIOrUS yTUIM3alKU U OYUCTKUA OTXOJ0B
C.-X. IPOU3BOACTBa», «OCHOBBI ACENITHKU B OMOTEXHOJIOTUYECKUX TTPOU3BOICTBAX», «I eHHas
UHXeHepus», «HxeHepHbIe OCHOBBI B OMOTeXHOJIOTHNY, «[lumeBas 6uotexnonorus». Ciyxut
0a30i A1 MPOXOKACHUS POU3BOJACTBEHHOM NMPAKTHUKU HAYYHO-UCCIIEA0BaTeNbCcKas paboTa,
noarotosku Kk I UA.

3. Ilnanupyemble pe3yiabTaTbl 00yYeHUs] MO JMCUMILINHE, COOTHECEH-
Hbl€ C INIAHMPYEMbIMH Pe3yJIbTATAMHM OCBOCHHsI 00pa30BaTe/IbHOM MPOrpam-
MbI
B pe3ynbrare u3ydeHus AUCUUIUIMHBI 00y4YaroMNiCs JOJKEH YCBOUTh TPYOBbIe (DYHKIIUH
B COOTBETCTBHHM C IpodeccnoHanbHbIM cTanaapToM 26.008 Crienuanuct- TeXHOJIOr B 00JacTH
IPUPOJOOXPAHHBIX (DKOJIOTHYECKHX ) OMOTEXHOJOIMH YTBEpXKAEH NpUKa3oM MUHHUCTEpPCTBa
TpyZaa U conpanbHoi 3amuTel PO ot 21 nexabpst 2015 roga Ne 1046 1)

O000111eHHbIE TPYIOBbIE BriOpanHble Tpy10BbIe AEHCTBUS
by (OTD) Tpynossie pynkiuu (TD) (T

Monutopuar cocrosiHus | OcymectBienue  skonoruue- | [IpoBenenue nabopaTopHbIX Uc-
OKpY’)Kalolled Ccpeabl C | CKOM OIIEHKM COCTOSIHUS IOJ- | CIEJIOBaHMM M 3KCHepTH3 OHo-
IPUMEHEHUEM TMPHUPOJAO- | HAJ30PHBIX ~ TEPPUTOPUN U | JIOTMUECKOTO MaTepuaa
OXpaHHBIX  OHOTEXHOJO- | BOSMOXKHOCTH TPUMEHEHHS Ha
ruit A HUX TPUPOJIOOXPAHHBIX OHO-
texHosoruit A/01.6

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

[Iporiecc u3yyeHUs: MUCIUIUIMHBI HaMpaBlieH Ha (OPMHUPOBAHHE CIECIYIOIINX KOMIETECH-
UAU.
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VYK-1. CrocobeH ocymecTBIsITh MOUCK, KPUTHYECKUN aHadu3 W CHUHTE3 HWH(OpPMAIWH,
NPUMEHSTh CUCTEMHBIN TIOJIXOJT JJIsl PEIICHUS IOCTABJICHHBIX 33/1aY,
[1K-1- CriocobeH BianeTh OCHOBHBIMH METOJAMH, IPUEMaMH IIJIAHUPOBAaHUS M MPOBE/Ie-
HUS 9KCIIEPUMEHTAIILHBIX MCCIICI0BaHUHN, 00paO0TKH U MPEICTABICHHS MTOJYyYCHHBIX PE3Y/IbTaTOB
B CBOEH MpodeCCHOHAIBHON 00J1aCTH;
[TIK-6- CrnocobeH mpoBOAHUTH OAKTEPHOIOTHYECKUE, TOKCHKOJIOTUYECKUE HCCIIEIOBAHUS
NPUPOHBIX 00PA3IOB, TEXHHYECKUX CPEJICTB U TEXHOJIOTUYECKUX TPOIIECCOB C YUETOM IKOJIOTH-
YEeCKUX MOCIICACTBUN MX MPUMCHEHUS.

Kon u Haumeno-

Kputepuu ouieHrBaHus pe3ynbTaTOB 00YUECHUS

BaHUC YHUBCP- Kon 1 nanme- HU3KUU
CaJIbHOM KOMIIC- | HopaHHME MHAH- | (IOIOPOTOBBIM,
TCHIINHA KaTopa JI0CTU- KOMIIETEHITUS o o
MTOPOTOBBIN 0a30BbIit N
JKEHUS YHUBEP- HEe chopMUpo- MIPOJABHHYTHIA
CaJIbHBIX KOM- BaHa)
HeTeHINN
VK-1. Cnocoben | Ul-1yx; — Ana- | He anammsupyet | Cnabo anamu- | B mocrarounoit | Ha BBICOKOM
OCYIIECTBJIATL IIO- JIN3UPYET I10- TOCTaBJICHHYIO 3UPYET T1OCTaB- CTCIICHU aHaJaIu- YpOBHE aHalIu-
HCK, KpI/ITI/I‘IeCKI/II\/’I CTABJICHHYIO 3a- 3aa4y, BbIACIIAA JICHHYIO 3aaaydy, 3UpyeT II0CTaB- 3UPYCT MOCTaB-
aHaJIu3 W CHHTE3 JAavy, BBIACTAA €€ ee 0a30BBIE CO- BBIJACIIAA €€ Oa- JICHHYIO 3aaavy, JICHHYIO 3aJa4y,
I/IH(l)OpMaLII/II/I, 0a30BBIE COCTAaB- CTaBJIAAOIIHC, 30BBIC COCTaB- BBIJCIAA €€ 0aso- BBICTIAA €€ Oa-
MIPUMCHATH CHUcC- Jironue, ocymie- OCYyHICCTBJIACT JIAIOIIHNE, ocy- BbBI€E COCTaBJIAIO- 30BBIC COCTaB-
TEMHBIH noaxon CTBJISIET JAECKOM- JCKOMIIO3HUIIUIO MECTBIIACT NO€- miume, OCYIICCTB- JIAOIIHNC, ocy-
Ul pelIieHus 1o- IIO3UIHIO 3aJa4u 3aaa4yu KOMITIO3UIIHUIO JSIET HACKOMIIO3U- mMECTBIIIET C-
CTABJICHHBIX 3aJa4 3aga4uu IIUIO 3a1a4Yu KOMIIO3UIIUHO
3a1a4n
UI-2yi1 — | He moxer naxo- | Hemoctatouno JloctatouHo  x0- | YcCmemHo Haxo-

Haxomut u kpu-

JIUTb U KPUTHYC-

HaxXoIuT U Kpu-

poOLIO HAaxoIWUT U

JUT U KpUTHUYC-

TUYECKW AaHAllU- | CKAU  aQHAIM3HPO- | THYECKH aHAIH- | KPUTHYECKH aHa- | CKU aHAIU3HPY-
supyeT uHpopma- | Batb  uHbOpMa- | 3UpyeT HHDOP- | IU3UPYET HH- | T uHpopma-
ouro, HeoOXoaW- | W0, HEoOXOIHW- | Maluio, HeoO- | ¢popMmanmio, He- | U0, HEoOXo-
My JUI1 pelie- | Myl Ul pelle- | XOAUMYE Ui | OOXOAMMYI0 UL | TUMYIO OIS pe-
HUS TIOCTaBJCH- | HAS TIOCTaBICH- | PEUICHUS MO- | pelIeHUs MOCTaB- | MICHUS IIOCTaB-
HOH 3a7a4u HOH 3a7a4u CTaBJIEHHOM JIEHHOH 3aJa4u JIEHHOH 3a7a4u
3a1a4n

WUA-3yks — Pac- | He wMoxer pac- | Crabo paccmat- | Xoporro pac- | OtnuuHo  pac-
CMaTpUBaeT BO3- | CMAaTPUBaTh BO3- | PHBAET BO3- | CMATpUBAeT BO3- | CMAaTPHBAET

MOXXHBIE BapuaH- | MOXKHbIE BapHWaH- | MOKHBIE BapH- | MOXKHbIE BapHaH- | BO3MOXHbBIC

THl pEIIeHUs 3a- | Tl PEIICHUs 3a- | aHThl PEIIeHUs | Thl PpelleHHus 3a- | BApUaHThl  pe-

Ja4u, OLICHUBAaA
UX JOCTOMHCTBA U
HCOCTAaTKHU

Jayu, OLICHUBAaA
HUX JOCTOMHCTBA U
HCJIO0CTAaTKU

3a/1a4d, OIICHH-
Bas MX JOCTO-
HHCTBA H He-
JIOCTATKH

Ja4du, OLICHHUBAaA
UX JOCTOMHCTBA U
HCIOCTAaTKU

IMCHUA 3aJaydu,
OLICHUBAaA nux
JOCTOMHCTBA U
HCIOCTAaTKU

W-4yxs — Ap-
TYMEHTHPOBaHO

¢dbopmupyer co0-
CTBEHHBIE CYX[e-
HUSA M  OIICHKH,
OTIIHYACT (haKTHI
OT MHEHHMHA W WH-
Tepnperauui B
paccyXaeHusIX

JOPYTUX YYaCTHH-
KOB  JIESATENBHO-

He wmoxer dop-
MHpOBaTh COOCT-
BEHHBIE  CYyXKe-
HUSL W OICHKH,
omnm4aeT (GakThl
OT MHEHHUH U HH-
Tepruperanuii B
paccyXIeHHUIX

JIPYrux Y4acTHH-
KOB  JIEATEIIbHO-
CTH, UPUHHUMAET

Heysepenno
¢dopmupyer
COOCTBCHHBIC
CYXJICHHS u
OLICHKH, OTJIH-
qaeT (akTel OT
MHEHUH U UH-
TeprpeTanui B
paccyxIeHusx

JIpyrux —ydact-
HUKOB JESITElb-

JlocraTouHo deT-
ko  (opmupyer
COOCTBEHHBIE

CYXJICHHS u
OLIEHKH, OTJIMYaeT
(baKTbl OT MHEHUH
U MHTEpHpeTanui
B PacCyXICHHUIX
JIPYTUX Y4acTHH-
KOB  JIeSTEJIbHO-
CTH, NpPUHHMAET

OtmmuHo  dop-
MHUpYyeT co0cCT-
BEHHBIE CYXJe-
HUSL ¥ OILCHKH,
omimyaer  (Qax-
Thl OT MHEHHH U
HMHTepHpeTanui
B pacCyXICHH-
X JPYruxX y4a-
CTHUKOB  Jiesi-
TEJILHOCTH,
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CTH, TPUHUMACT | 0OOCHOBaHHOE HOCTH, TPUHHU- | 00OCHOBaHHOE MPUHUMACT
000CHOBaHHOE pellieHre TOCTaB- | MaeT  OOOCHO- | PENICHHE MOCTaB- | 0OOCHOBAHHOE
pelleHre TOCTaB- | JIGHHOH 3a/1a4n BaHHOE pelle- | JEHHOU 3a1auu pemieHne  I0-
JICHHOH 3a1a9m HHE TIOCTaBJICH- CTaBJICHHOU
HOM 3a7a4u 3a7auu
WU-5yk.1 — Ompe- | He moxer omnpe- | HeyBepenHo Hocratouno dger- | OTnuUgHO oOIIpe-

JCIIET M OLICHH-

JCIATh M OILICHH-

Onpenenser u

KO OIpEacIaeT u

IeIsaeT U olle-

BACT IOCICACTBHUA | BAaTh IIOCICACTBHUSA | OLICHUBACT IIO- | OLICHUBACT II0- | HUBACT IIOCIICO-
BO3MOXXHBIX P€- | BOBMOXHBIX pe- | caeacTtBusd BO3- | CICACTBUA BO3- | CTBUA BO3MOX-
IICHHUH 3a1a4u HNICHHUH 3a1a4U MOJXHBIX PCEHIC- | MOKHBIX peuic- | HbIX peuicHnuun
HUU 3aga49U HUU 3aa49U 3aJa4yun
INK-6. Cnocoben | U/-1pxe Ilpo- | He  mposomut | He Bceraa | Jloctarouno Bcerna mpo-
MPOBOANUTE 0ak- | BOMUT SKOJIOTH- | 3KOJOTUYECKYIO | IPOBOJIUT 4acTo  MPOBO- | BOAWT 3KOJIO-
TEepHUOJIOTHYe- YEeCKyI0 OIIEHKY | OICHKY MIpH- | SKOJIOTHYE- IUT DKOJIOTHYE- | THYECKYIO
CKHE, TOKCUKOJIO- | IPUPOJHBIX 00- | pOMHBIX 00pa3- | CKyl0 OIIEHKY | CKYI0  OIICHKY | OLEHKY TIpHU-
TUYECKHE WCCIIe- | pa3lioB, COCTOS- | I[OB, COCTOSIHUS | IPUPOIHBIX MPUPOJIHBIX 00- | POJHBIX  00-
JIOBaHUSA MpH- | HUSL ~ TEPPUTO- | TEPPUTOPHUH, 00pasIoB, co- | pa3loB, COCTOS- | pa3loB,  CO-
pOmHBIX  0O0pa3- | puil, TPHUMEHSSA | IPUMEHSS TpPH- | CTOSHUS Tep- | HUS ~ TEPPUTO- | CTOSHUSA  Tep-
LIOB, TEXHUYE- | IPUPOJOOXPAH- | POJOOXPAHHBIE | PUTOPHH, puii, IpPUMEHSS | PUTOPUH,
CKUX CpEICTB M | Hble OHMOTEXHO- | OMOTEXHOJOTHH | MPUMEHSISI MPUPOJIOOXPaH- | MPUMEHSISI
TEXHOJIOTHYe- JIOTHUHU MIPHPOIO- HbIE OHOTEXHO- | IPUPOJIO-
CKUX TIPOIIECCOB OXpaHHBIC JIOTUU OXpaHHBIC
C YYeTOM D3KOJIO- OMOTEXHOIIO- OMOTEXHOJIO-
THYECKUX To- TUU THH
CJIEICTBHIA ux
MIPUMEHEHUS
NA-2pxe  Ocy- | He  ocymects- | He Bcerga | Jlocrarouno Bcerma  ocy-
LIECTBIACT Ja- | JsieT  Jabopa- | OCyIIECTBISIET | 4YacTO  OCYIe- | IIECTBISET
OoparopHbIe TOpHBIE WCCIle- | TabopaTopHbIe | CTBISET J1abo- | TabOpaTOpHEIE
WCCIIETIOBAHNSA ¥ | TOBAHUA W JKC- | UCCIEOBAHHUSA | PATOPHBIE  HC- | HCCIEIOBAHMUS
IKCIIEPTU3Y NepTu3y OUOJIO- | U IKCHEPTHU3Y | CIACAOBAHUS U | U IKCICPTU3Y
OMOJIOTHYECKO- | THYECKOr0 Ma- | Omoiormde- AKCIIEPTURY ouonoruye-
ro MaTepuaa Tepuaia CKOro  Mare- | OMOJIOTHYECKO- | CKOTO  MarTe-
puaa ro MaTepuaia puana
UA-3nke Ipu- | He mnpumensier | He Bcerga | O0bpluHO  mpu- | Becerma  mpu-
MeHseT OMOTeX- | OMOTEXHOIOTH- | MPUMEHSIET MEHsSeT OWOoTeX- | MeHseT Owo-
HOJIOTUYECKHE YECKUE MpPHUEeMbl | OMOTEXHOJIO- HOJIOTUYECKHE TEXHOJIOTHYe-
MPUEMBI TIPOTHUB | MPOTUB TOSBJIC- | THYSCKHUE MPUEMBI TIPOTHB | CKME IPHEMBbI
MOSIBJICHUST OYa- | HUA 04YaroB | MPHEMBl TPO- | MOSIBICHUS OYa- | IPOTUB IOSB-
OB BPEIHBIX | BPEAHBIX Opra- | THB  TIOsBJE- | TOB  BPEIHBIX | JICHUS OYaroB
OpPraHU3MOB HU3MOB HUS ~ OYaroB | OPraHU3MOB BPEIHBIX  Op-
BpPEIHBIX  Op- TaHU3MOB
TaHU3MOB
IIK-7. Cnocoben | M/I-1hx7; — Bna- | He Biajeer | He Bcerga | Jlocrarouno CBOOOIHO
obecrnieunBaTh JIeeT TIPaBUJIaMH | MTPaBHIIAMU BIIQJICET TMpa- | YacTo BIAJEET | BIaAeeT Ipa-
BBITIOJTHCHHE TeXHUKH 0€30- | TeXHUKH 0€30- | BUJIaMH  TeX- | MpaBUJIaMU BUJAMH  TEX-
MpaBUJI TEXHUKH | TTACHOCTH M OX- | TACHOCTH M OX- | HUKH 0e30- | TeXHUKH 0€30- | HUKU 6e30-
0e301acHOCTH, paHBl Tpyna B | paHbl Tpyla B | MACHOCTH U | MACHOCTH M OX- | MACHOCTH U
MPOU3BOJACTBEH- | TIPOQeccro- podeccuo- OXpaHbl TPyZAa | paHbl TpyJda B | OXpaHBl TpyAa
HOM CaHWMTapuH, | HAJILHOW  Jes- | HalbHOW  jes- | B mpodeccuo- | mpodeccro- B mpodeccuo-
MoKapHOW 0e30- | TeTbHOCTH TEJILHOCTH HaJbHOU [esi- | HAIBHOW  Jesi- | HAJIBHOM  Jiesl-
MacHOCTH W OX- TEJIHHOCTH TEJIHHOCTH TEIBHOCTH
paHbl Tpya NI-2nk.7— He npumenser | He Bcerna- | JlocrarouHo Bceernanpume-
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[Mpumensier MpaBUJia TPOU3- | MPUMECHSIECT 4acTo MPUMEHS- | HACT TpaBUia
MpaBHUJia TPOU3- | BOACTBEHHOM mpaBwjia Tpo- | €T MpaBmUJia | IPOU3BOJICT-
BOJICTBEHHOM CaHUTapUHU W3BOJICTBEH- MIPOU3BOACT- BEHHOW CaHU-
CaHUTapUu HOM  caHuWTa- | BEHHOM caHuUTa- | Tapuu

pun pun

B pe3ynbrate u3ydyeHus: AUCLHUILIMHBI 00YYarOIUIiCs JODKEH:
3Hamy:

- 3HaTb COBPEMEHHYIO (PM3MUYECKYI0 KapTUHY MHpa, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKO-
HOMEPHOCTH, CTPOCHUH BEILECTBA JUJI IOHUMaHUS OKPYXKAIOLIEro MAPA U SIBJICHUM IPUPOJBI;

-CTPYKTYpY U IPOCTPAHCTBEHHYIO OPraHU3aLNI0 OEJIKOB, HYKJIEMHOBBIX KHCIIOT,

-001111€ IPUHILIMIIBI PErYJISIUU KIETOUYHBIX IIPOLECCOB;

-MOJIEKYJIIPHbIE MEXaHU3Mbl B3aMMOJAEUCTBUS PEryJIATOPHBIX OEIKOB C HYKJIEHMHOBBIMHU
KHACJIOTaMU U MeXaHU3MbI KOHTpousa ctabunbHocTr MPHK 1 Mmexannsm PHK-unTepdepenmy;

-0COOEHHOCTHU PETYIISITOPHBIX MPOLIECCOB B KIETKAX MPO- U 3YKapHUOT;

-OCHOBHBIE IPUHIUIIBI KOHTPOJISI KJIETOYHOTO IIUKJIA;

-MEXaHU3MBbI aJIaliTallui KJIETKH K CTPECCOBBIM YCIIOBHSM.

ymemb:

- HCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH B PO ECCHOHATBHON
JIeATEIbHOCTH

- IPEUIOKUTH BO3MOYKHBIE ITyTH ITOBBIIIEHUS WM IIOHUKEHUSI SKCIIPECCUU OIIP €AEIIEHHBIX
METa0OJIMUECKUX MTyTeH 3a cYeT BO3ACHUCTBUS Ha N3BECTHBIE PETYIIATOPHBIE MPOLIECCHI;

- MCIIOJIb30BaTh 3HAHUS O NMPUHLMIIAX PEryJsLud MeTaboIu3Ma MpH CO3JaHUM OpraHu3-
MOB-TIPOJIYLIECHTOB KaKUX-1100 COEAMHEHUI;

- OLIEHUTb BO3MOXKHBIE NIOCIEACTBHSI U3MEHEHUS yCIOBUHN KyJIbTUBUPOBAaHUS Ha OCHOBHbIE
METa0O0JIMUECKUE TPOLIECCH MOACTBHBIX OPTaHU3MOB,

enademo:

- METOJIaMH M IIPHUEMaMU MPOBEACHUSA YKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUI B CBOEH IIpO-
(beccnoHambHON 006JaCTH; CIIOCOOHOCTHIO TPOBOJIUTH CTAaHJAPTHBIE U CEPTH(PUKALIMOHHbIE UCIIBI-
TaHHUsI CBIPbS, TOTOBOM MPOAYKIIMU U TEXHOJIOTUYECKUX IIPOLIECCOB;

- TeopeTHuecKoi 0a3oil mpodeccuoHanbHO-NPOPUIMPOBAHHBIX METOAOB PETYIISAILMHU METa-
00JIMYECKHUX TPOLECCOB.

3.1. MaTpumna cooTHeceHUs1 TeM/pa3/1eioB y4eOHO# JUCHUILTHHBI (MOY-
Js) 1 popMupyeMbIX B HUX 0011enpodecCHOHAIBHBIX U IPOdecCHOHAIBHBIX

KOMIIeTeH Uil
Komnerennuu Oburee Ko-
Tewmsbl, pa3ensl AUCIUILTUHBI JIN4YECTBO
YK-1 TK-1 TTK-6 KOMIIETEHIINHU

IIpyuHIMITBI TPAaHCKPUIIIIMOHHOMN PETYIISILUN + + ) 2
Perynaropusie 6enxu + + + 3
MexaHu3MBbl PEryISIUU TPAHCKPUIILIUY + + + 3
®dochorpanchepaznas cucrema Oakrepuit. [Ipo- + + 5
CTBIE PETYJISATOPHBIE CUCTEMBI.
Mexknerounsle KOMMyHHKanuu. (CeHCOpHbIE N N 5
CHUCTEMBI. B
OO6mas cxema MeTaboJM3Ma MUKPOOPTaHU3MOB 1 + + + 3




MEXaHU3MbI €ro peryisagnuu. MexaHnu3MbI
aZlaliTaluu KJICTKHU K CTPECCCOBBIM YCJIIOBHAM.

4. CTpyKTYypa " coepkaHue TUCHUILIUHBI (MOYJIs1)

OO01mmast Tpy10€MKOCTh TUCIUTUTHHBI COCTABIISICT

3 3auérusle equunnel, 108 akan. Jaca.

4.1 - O0beM JUCHMILIMHBI U BUIbI Y4e0HOH padoThI

Buet 3ansTHi Bcero akaj. gacos
Ounas opma 3aounHas popma
o0y4YeHHS o0y4yeHus
8 cemectp 5 Kypc
OO01mast TpPyA0eMKOCTh TUCIUTIINHBI 108 108
KonTakTHas pabora 00yJaroIuxcs C 36 16
IIpenoaaBaTeIeM
AyIUTOpHBIE 3aHSATHS, B T.4. 36 16
Jlexuyn 12 4
[TpakTHueckue 3aHATHS 24 12
CamocTtosTenpHas padora, B T.4. 72 88
npopadoTKka y4eOHOro Marepuana Mo JUCIHILIMHE
(KOHCHIIEKTOB JIEKIIMH, y4eOHUKOB, MAaTEPHAJIOB CETEBBIX 12 28
pecypcoR)
NOJArOTOBKA K KOHTPOJBHOH paboTe, ceMuHapam, 20 20
KOJJIOKBHYMaM
BBINIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUN 20 20
MOJTrOTOBKA K CAaYe MOJYJIsl, 3aUeTa 20 20
KoHTtposb 4
Bua utoroBoro KOHTpoOIIst 3a4€T 3a4€T
4.2. Jlekuuun
O0BeM B akaj.
yacax Dopmi-
Paznen aucuumuinHbl (MOAYIIs), TEMBI JIEKIIMK U UX CO- OfHA | 3A0H- pyemble
Ne dopma| Has
JepKaHue KOMIIETEH-
00yde-|popma
UH
HUs |00yue-
HUS

1 1.1. IlpuHOMOBI TPAHCKPUIIIMOHHON peryasnuu.

IlonsTHE O enuHMIE TPAHCKPHIILIHIL PasButne yuyenus ) 05 VK-1: TIK-
0 MeTa0oJu3Me KJIETKH BO BTOpPOH MojoBHHE XX BeKa. , 1- TIK-6
OO0miass xapakTepUCTHKA PETYISTOPHBIX MEXAHHU3MOB. ’
YpoBHU perynsiun Metabonn3ma. Opranu3zans resa.

2 2.1. PeryasiTopHbie 0eJIKH. YK-1; TIK-
OcHOBHBIE (PYHKLUHU PETYIATOPHBIX OeraKoB. DaKTOPbI 1; I1K-6
perynsmun  TpaHcsanuu. OnepoHHas OpraHU3aIlvs.

OmnepoHsl npo- U dyKapHoT. [IpuHmn paboThl peryns- 2 1
TOpHBIX OenkoB. Monynmu nocnenoBatensHocTe JIHK,

y3HaBaeMble PEryJiaTOpPHbIMU OenkaMu (IPOMOTOPHI 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
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

3.1. MexaHu3Mbl peryJsiuiuy TPAHCKPUILHIH.
OcHoBHbIe MOHATUS. OCYILIECTBICHUE PETYISIUU SKC-
npeccud. OCOOEHHOCTHM MEXaHU3Ma TPAHCKPHUIIIIHH.
benku, KOHTpOJMpYIOIIHE TPAHCKPUIILUIO. THIIBI
TPAHCKPUILIHUOHHBIX (akTopoB. [locTTpaHcKpHUNIMOH-
Has peryisauus. [locTrpancnsiuuonnas perynasnus. Mo-
Jielb PEryIsiuU TPAHCKPUIILMN 3YKapHUOTUYECKOro Te-
Ha.

VK-1; TIK-
1; ITIK-6

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

O6mmee npencrasienue o GocdorpanchepasHoit cucre-
Mme. bakrtepuanpHas docdorpaHcdepazHas cucTema.
TpancropT yrneBoja BHYTPh KIeTKd. Perynstopnas
ponb OakTepualibHON (hochoTpaHChEepa3sHONW CHCTEMBI.
MexaHu3Mbl KaTaOOJUTHON penpeccuu. JIaOUIBHOCTH
neiictBust pepMeHTOB. IHTHONTOPHI M aKTUBATOPBHI.

VK-1; TTK-
1; TIK-6

5.1. Mexkiaerounble KOMMYHHKanuu. CeHcOpHbIe
CHCTEMBI.

ABTOMHAYKTOpHI OakTepuit U ux cunre3. Poas AI'CJI-
CUTHAJIOB B AKOJIOTMU OaKTepHaJIbHbIX MOMyisiuil. Pe-
HENTOPbl CTEPOUAHBIX TOPMOHOB >KUBOTHBIX. OOrmiue
IIPUHLIMIIBI CEHCOPHOH peryssiiuu. PaboTa nByxxkomrio-
HEHTHOU ceHcopHo# cucteMbl EnvZ/OmpR npu ocMmo-
peryimsaunn.  PacnpocTpaHeHue  IBYXKOMITIOHEHTHBIX
CEHCOPHBIX CUCTEM y Pa3JIMUHBIX NPEACTAaBUTENIEH IIPO -
Y DYKapHOT.

VK-1; IIK-
1; ITIK-6

6.1. O6mas cxema MeTad0IU3Ma MHUKPOOPTraHU3MOB
U MeXaHu3Mbl ero peryasuud. MexaHU3MBbI
aJanTalMuu KJIETKH K CTPECCOBBIM YCJIOBHSAM.
AHabonu3M u KaTtaboiu3M MHMKPOOHON KIIETKH, HX
B3aMMOCBS3b. Bnusaue pusmko-xuMudeckux (GpakTopos
cpenbl Ha MeTabonuueckue mpouecchl. Kinaccudukarus
MEXaHM3MOB perymsuuu metabonuzma. depmeHTHas
perymsiuust MerabonusMa. ['eHHast perymnsuus Meradbo-
au3Ma. KOHTpOJb CTpPeccoBBIX PEryJOHOB OaKTepHid.
TemneparypHblii IOK. X071010BOM mOK. Kucnopoausrit
CTpEeCcC U PeAOKC KOHTPOJIb.

VK-1; IIK-
1; ITK-6

Hroro:

12 4

4.3 IlpakTH4yecKHe 3aHATHUS

O0BeM B akaj.

gacax

HanmenoBaHue 3aHATHSA

OuHast
hbopma
o0Oyue-
HUA

3a04yHas
dbopma
o0Oyue-
HU S

®opMupyemsle
KOMIIETEHIINHT

1-2

CrpykTypa 1 GyHKIIMH OETIKOB

4

YK-1; I1K-1;
I1K-6




CtpykTypa ¥ QyHKIIUN HYKICHHOBBIX KHCIIOT. VYK-1; ITIK-1;
1-2 | buonornyeckue GyHKINN HYKJICMHOBBIX KH- 4 2 [1K-6
CJIOT
1-2 Biistnue Temneparypsl U peakiMy Cpefbl Ha 2 VYK-1; I1IK-1;
aKTHBHOCTH ()epMEHTA MHBEPTa3a I1K-6
13 CemuHap «bHOCHHTE3 HYKJIEMHOBBIX KUCIIOT U 4 VYK-1; I1IK-1;
! oenkoB. Permmukarus JJTHK» [1K-6
4 KomnoksuyM: «[IpHHIHIIEI TPAHCKPUIILIHOH- 4 ) VK-1; IIK-1;
HOM perynsuum» 1IK-6
5 Cemunap «CeHCOpPHBIE CUCTEMBI» 2 2 yK_I_lIi(I:[g L
XapaktepucTuka cuctem "oOmeln peryisaiun" VYK-1; IIK-1;
6 MeTabom3Ma y Ipo - U 3YKapuoT U UX POJIb B 2 2 ITK-6
YKU3HEJIESATEIIbHOCTH OPraHN3MOB.
6 KomnokBuym: «MeXaHU3MBbI aJallTAlluN KIETKU 2 2 VYK-1; IIK-1;
K CTPECCOBBIM YCIIOBUSM). I1K-6
Uroro: 24 12
4.4. JlabopaTopHble padoThI He NMPeTyCMOTPEHBI
4.5. CamocTosiTeibHasi padoTa 00y4alomerocsi
No OO6beM B akaf.
pasne Tema CPC Bunx CP Jacax
JIOB oyno | 20
HO
KonTponb nokanmsa- | mpopaboTka  yd4eOHOro  Marepuaiga [0
IUU OEJIKOB UCLAILINHE (KOHCTIEKTOB JIEKLIHH, 5 10
y4eOHHUKOB, MATEPUAJIOB CETEBBIX PECYPCOB)
1 MOJITOTOBKA K KOHTPOJIBHOU paboTe. ceMuHa- 05 1
paM, KOJJIOKBUYMaM ’
BBITIOJTHEHUE UHIUBUAYATbHBIX 3a1aHUH 1 1
IIOArOTOBKA K cl1aue MOJYJIA, 3a4YeTa 0,5 1
Cekpenus 6enKkoB npopaboTka y4eOHOTO  Marepuana IO
TUCIUAIIIINHE (KOHCIIEKTOB JIEKIINH, 5 10
y4eOHUKOB, MATEPHATIOB CETEBBIX PECYPCOB)
2 MOJITOTOBKA K KOHTPOJBHOU paboTe. ceMuHa-
pam, KOJUIOKBHyMaMm 0.5 1
BBITIOJTHEHHE UHIUBUAYATbHBIX 3a1aHUN 1
MOJITOTOBKA K ClIa4e MOJIYJIS, 3a4eTa 0,5
[TpuHIMITBI TpaHC- npopaboTka  y4eOHOrO  Marepuana 1o
KPUIILIMOHHOM pery- TUCIUIIIINHE (KOHCIIEKTOB JIEKITUH, 5 10
JSTTAN y4eOHHUKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)
3 MOJITOTOBKA K KOHTPOJIBHOU paboTe. ceMuHa- 15 3
paM, KOJZIOKBHyMaM ’
BBIITOJIHEHUE WHIUBUAYAJIbHBIX 3aJaHUI 15 3
MOJTOTOBKA K cJIaue MOMYJIA, 3a4eTa 1 2
3 TpaHCKpUTIIIMOHHBIN | MpopaboTKa  ydyeOHOro  Marepuana 1o 5 9
KOHTPOJTb JUCITUTUTAHE (KOHCITEKTOB JICKINH,
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y4eOHUKOB, MATEPHATIOB CETEBBIX PECYPCOB)

MOJTOTOBKA K KOHTPOJBHON paboTe. ceMHHa-

paM, KOJUIOKBUyMam 1 2
BBITIOJIHCHUE UHAMBHUIYAJIbHBIX 3aJlaHUI 1 1,5
MOATOTOBKA K CJIaye MOJIYJIsI, 3a4eTa 1 2
[TocTTpanckpuIIin- npopaboTka  y4eOHOro  Marepuana 1o
OHHAsl PETYJIALHSI JHCLHIIINHE (KOHCIIEKTOB JIEKLIUH, 5 2
y4eOHUKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
3 MOATOTOBKA K KOHTPOJBHOM paboTe. ceMHuHa- 1 5
pam, KOJUIOKBHyMam
BBITIOJIHCHUE WHIUBUAYAJIbHBIX 3aTaHUI 1 2
MOATOTOBKA K Cllaye MOJYJIs, 3a4eTa 1 1,5
[TocTTpancnsauon- npopaboTka  y4eOHOro  Marepuana 1o
Hasl PEryIIAIus TUCLAIUINHE (KOHCIIEKTOB JIEKLIUH, 5 2
y4eOHHUKOB, MAaTEPUAJIOB CETEBBIX PECYPCOB)
3 MOATOTOBKA K KOHTPOJBHOM paboTe. ceMHHa- 1 9
pam, KOJUIOKBHyMam
BBITNIOJTHEHHE UHIUBUAYATbHBIX 3a1aHUN 1 2
MOJATrOTOBKA K CAa4e MOAYJIs, 3a4eTa 1 1
KarabGonutHas pe- npopaboTka y4eOHOro  Marepuana  IIo
npeccus JUCLHATIIINHE (KOHCIIEKTOB JIEKIIHH, 5) 1
y4eOHUKOB, MATEPHATIOB CETEBBIX PECYPCOB)
4 MOJITOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 1 1
pam, KOJUIOKBHyMam
BBITNIOJTHEHNE UHIUBUAYATbHBIX 3a1aHUN 1 1
MOATOTOBKA K ClIaye MOJYJIsI, 3a4eTa 0,5 1
MeKKIIETOUYHBIE npopaboTka  y4eOHOro  Marepuana IO
KOMMYHHKAITUH IUCIATUINHE (KOHCIIEKTOB JIEKIINH, 1 2
y4eOHUKOB, MAaTEPHATIOB CETEBBIX PECYPCORB)
5 MOJIFOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 1 2
pam, KOJUIOKBHyMam
BBITIOJTHCHUE WHIUBUAYATBHBIX 3aIaHUN 1 2
MIOJITOTOBKA K ClIa4e MOJIYJIS, 3a4eTa 0,5 2
CeHcopHble cucTeMbl | MpopaboTKa  ydyeOHOro  Marepuanga IO
IUCIUIIIINHE (KOHCITEKTOB JIEKITUH, 5 2
y4eOHHUKOB, MAaTEPUAJIOB CETEBBIX PECYPCOB)
5 MOJITOTOBKA K KOHTPOJIBHOU paboTe. ceMuHa- 1 9
pam, KOJUIOKBHyMam
BBHITMIOJTHEHNE UHINBUAYATbHBIX 3aIaHUN 1 2
MIOJITOTOBKA K ClIa4e MOJIYJIS, 3a4eTa 1 2
KonTponb kierouno- | mpopaboTka  y4eOHOro  MaTepuaiga 1o
ro IIMKJIa MUCIIUIIIINHE (KOHCIIEKTOB JIEKITUH, 5 2
y4eOHHUKOB, MAaTEPHUAJIOB CETEBBIX PECYPCOB)
6 MOJITOTOBKA K KOHTPOJBHOU paboTe. ceMuHa- 1 5
pam, KOJUIOKBHyMam
BBITIOJTHCHNUE WHIUBUAYATBHBIX 3aTaHUN 1 2
MOJITOTOBKA K CJIa4e MOJIYJIS, 3a4eTa 1 2
Hroro: 72 88




[lepeuenp mMeToaMuecKkoro odOecredeHus A CaMOCTOSITeNbHOM paboThl MO AUCIMILTUHE
(MoayIH0):

Hy6poBckuit M.JI., MeTtoaudeckue yka3aHus JUIsl BBIOJHEHHUsS] KOHTPOJIBHON PabOThI 1O
nucuurinHe «Perynanus Merabon3Ma KISTKW» Ui oOyvaromuxcs no HampasieHuto 19.03.01
buorexnonorus. — MuuypuHnck, 2023.

4.6. BbinoJiIHeHHEe KOHTPOJIbHOI padoThl 00Yy4YAKIIMMHCS 3209HOH (POPMBI

Baxnoit popmoii camocTosITensHOM paboThl 00YYAIOMIETOCs SIBISICTCS HAMMCAHUE TMMHCH-
MEHHBIX PaboT, B TOM 4YHCJIEe KOHTPOJILHON pabOThI IO TaHHOM AMCIUILIHHE.

enu BbIIOIHEHUS pabOTHI:

— cHCTeMaTH3alus, 3aKpeIUiCHHEe U YIiyOJieHHEe TEOPETUIECKUX 3HAaHUH U YMEHHUN puMe-
HATb UX JUIS PELICHUS] KOHKPETHBIX MPAKTUYECKUX 33/1a4;

— pa3BUTHE HABBIKOB CAMOCTOSITENIHOW Hay4yHOW paloThl (IJIaHMPOBAHUE M MPOBEICHHE
UCCIIe0BaHMs, paboTa C HAYYHOW M CIIPaBOYHOH JMTEPaTypOil, HOPMAaTHBHBIMU IPABOBBIMH aK-
TaMH, HHTEPIPETalXs NOTYYSHHBIX Pe3yIbTaToOB, UX MPABHILHOE U3JI0KEHUE U OPOPMIICHHE).

Pabota nomkHa oTBeYaTh CIeIyIONIMM TPEOOBAHUSIM:

— CaMOCTOSITETIBHOCTh HCCIIECAO0BAHNUS;

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

— aHAJIM3 HAYYHOU U y4eOHOI TUTepaTyphl 110 TEME UCCIIEIOBAHMS;

— CBSI3b IIPEIMETA HCCIENOBAaHUS C aKTyaJIbHBIMU IIPOOJIEMaMu COBPEMEHHON HAyKu M
NPaKTHKH;

— JIOTUYHOCTb U3JI0KEHHUS, apTyMEHTHPOBAHHOCTH BHIBOJIOB U 0000LICHMUI];

— Hay4YHO-IIpaKTUYECKasi aKTyaIbHOCTh PabOThI.

3amaHusl B KOHTPOJILHOM pa0OTe HampaBiIeHbl Ha 3aKpEIUICHHE TEOPETUYECKUX 3HAHHUN
00ydJaronerocs Mo AUCHUILIMHE PEryisus Meradonusma kieTkd. KonTposnbHas paboTa BKIIO4a-
et 4 Bomnpoca. BeiOop BapmaHTa ompezessieTcsi NOCIeAHel U npeanociaeqHeld nudppamu mudpa
3a4ETHON KHUKKH.

[TepedeHb BOMpocoB U TpeOOBaHMS K BHIIIOJIHEHUIO KOHTPOJIBHOW PabOTEl pPacCMOTPEHBI B
MCTOANYCCKUX YKA3aHUAX OJIA BBIITOJIHCHUA KOHTpOJ'II:HOfI pa6OTBI.

4.7. Conep:kanue pa3iesioB JUCUUILIMHBI

Pazgen 1. IIpuHUMNIBI TPAHCKPUIIIMOHHON peryJisiliiu.

Brenenue. Lens u 3amaun kypca «Perynsmus merabonusma kietkuy. CoBpeMeHHas Guznye-
CKas KapTHMHA MUPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH, OKPYKAIOILEr0 MUPA U SIB-
neHui npupoabl. Heo6XxonuMocTs peryssainun KJIeToYHOoro MetabonusmMa. 3HaueHre KOHTPOJIS Me-
TaboJIM3Ma KIJIETOK MPOIYLEHTOB B OMOTEXHOJIOTMYECKUX Mpoleccax. Pa3Butue ydeHus o mera-
0onM3Me KJIETKH BO BTOpOM mojioBuHe XX Beka. MeToibl M MpUEMBbl IPOBEJCHUS SKCIIEPUMEH-
TaJIbHBIX MCCIEeI0OBaHUN B 00JacTH OMOTEXHOJIOIUH, CTAaHAAPTHBIE M CEPTU(UKALMOHHBIE UCIIBI-
TaHHUs CHIPbSI.

[lonsaTre 0 enuHMIE TPAHCKPUIILUU. DKCIIEPUMEHTAIBLHOE Pa3BUTHE MJIEU O JAEITUMOCTU
reHa. Tpu cBoOMCTBa reHETHUECKOro MaTepuaia: QyHKIHUS B LU METa0OJINYECKUX MpEeBpallieHui
B KJIETKE, CIOCOOHOCTh MpeTepreBaTh MyTallui U CIIOCOOHOCTh K pekoMOuHanuu. Opranuzanus
reHa. OCHOBHBIE TEPMUHBI, OTPAXKAKOLIUE CIOKHOE CTPOEHUS I'eHa.

OOmiast XapakTepUCTUKA PETyISTOPHBIX MEXaHU3MOB. [IpoMOTOpBI 3yKapuoT: pa3Mepsl,
MIOJIOXKEHUE, CTPYKTYpa U MEXaHU3M pacio3HaBaHus paznuuHsiMi PHK-nonumepazamu. [Ipomo-
TOPHBIE DJIEMEHTBI, KOHTPOJIUPYIOLIME TOYKY WHULHALMA U HUHTECHCUBHOCTb TPAHCKPUIILUU.
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YpoBHHU perymisnun Metadonu3ma. JJonoIHUTeNpHbIE YPOBHU PETYIALNNA METa00IU3Ma y dyKapu-
OT.

Paznen 2. PerynsitopHblie 0eJIKu.

Perynstopnas ¢ynkuus 6enkoB. Pa3HOBUIHOCTH OEJIKOB, BBINOIHSIOMIMX PETYIATOPHYIO
GyHKINIO: OENKM — PelenTopbl, BOCIPUHUMAIOLINE CUTHAJI;, CUTHAJIbHBbIE OEIKH — rOPMOHBI U
JIpYTHe BEUIECTBA, OCYIIECTBIISIIONINE MEXKICTOYHYIO CUTHAIIU3ALIUIO ; PETYIISITOPHbIE OEIKU.

benku, KOHTpoIMpyrOLME TPAHCKPUIILHIO:

1) BasanbHble TpaHckpunuoHHbie hakropsl = general transcription factors (GTFS);

2) KoakTuBaTopsl U KOPENpPeCcCcophl;

3) TpaHCKpHUTIIHOHHBIE (PAKTOPHI.

Perynsaropusie 6enku (TpaHCKpUIIIMOHHBIE (aKTOphl): CTPYKTypa, cBszbiBanue ¢ JIHK,
B3aumojeiicteue ¢ PHK-momumepaszoit u mexmy coOoid, MEXaHM3M PENPECCUH W aKTUBAIUH
TPAHCKPHUIILMU. 3HAYEHUE M- M OJMTOMEPH3AIUU PETYISATOPHBIX 0enkoB. OCHOBHBIE OEIKOBBIE
JIOMEHBI, y3Harome crnenuduueckue mnocnenosarenbHoctu JHK (cnupanb-nmoBopoT-crivpans,
CIIUpaATb-TIETIIA-CIIUPalb, TOMEOJAOMEH, "IMeUIIMHOBAs 3acTekKa", "IIMHKOBBIC Mablbl"). Momynu
nocienosarensHocteld JIHK, y3naBaemble perynsatopHbiMH OeskaMu (TIPOMOTOPHI M DHXAHCEPHI,
OTIEPATOPHI).

[IpoMoOTOpBI AYKapUOT: pa3Mepbl, MOJOKEHUE, CTPYKTYpa U MEXAHHU3M paclO3HaBaHUS
paznnunbiMu PHK-nonumepazamu. [IpoMoTopHbIe 351€eMEHTHI, KOHTPOIUPYIOLIUE TOUKY WHUIMA-
IIUU U UHTEHCUBHOCTb TPAHCKPHUIILIUU.

Oneponnas opranuzanus. CTpykTypa aOCTpaKTHOTO OTIEpOHA.

Pa3nesn 3. Mexanu3mbl peryJisiiii TPAHCKPHUIIIUH.

Craguy MHUIMALUK TPAaHCKPUILMU. Pa3znuuus MexaHU3MOB MHULMALIMM Y [IPO- U DyKapu-
0oT. OCHOBHBIE MOHATHS:

PerynsitopHble eAMHULIBI - TPOMOTOPHBINA PAaiOH, SHXAHCEPHI, CAalJIEHCEPHI.

TpanckpunuuonHslie $hakropsl — Oenky, crnenuduuecku cssbiBaromuecs ¢ JJHK u pery-
JUPYIOIIHAN TPAHCKPHIILHIO.

KoakTuBatopsl 1 Kopenpeccopbl, MeaAMaTopsl — OesikH, He B3auMoaencTyromue ¢ JJHK.

Oneponsl 6axtepuil. [lonsaTue 06 UHAYINOENBHBIX U penpeccubenbHbIX onepoHax. Hera-
TUBHAs U MO3UTHBHAS PETYJISIIMS ONEPOHOB OAKTEpHl Ha MpUMeEpe JIAKTO3HOT0, apaOUHO3HOTO U
Tpunrogdanosoro onepoHa. [lonstue o perymnone.

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

Ilocmmpanckpunyuonnas pecyiayus.

Kontpons nponeccunra npe-MPHK (Tpanc-crninaiicunr, anpTepHaTUBHBIN CIUTACHHT, allb-
TEpPHATUBHOE MOJNAICHUINPOBAHUE).

Perynsauus crabunbnoctu MPHK. ®dakropsl, Biustonme Ha ctabunbHocts MPHK. PHKa-
3b1, yuactBytomue B nerpagannu MPHK (PHKaza E, PHKaza 111,
nonunykineotuadochopunaza, PHKaza II). MynsTubenkoBbie komruiekchl nerpaganuu PHK.
PHK-xemukassl B nerpaganuu PHK. [leiicTBue monuaneHuIupoBaHus Ha CTaOMIBHOCTh OaKTepH-
anbHbIX U dykapuotndyeckux MPHK. Yuactue nerpancimpyemsix monekyn PHK B perymsamum:
KoHTpoJib nHnnnanuu perummkanuu JIHK, npoueccnara PHK u ee Tpancmanyuu. AHTHCMBICTOBAs
PHK.

MuxkpoPHK xak perynarop. PHK-unrepdepenuus.

Hocmmpancaayuonnas pe2ynayus

@onauHr U nerpaganus 6eIKoB KaKk KOMIIOHEHTHI PeryIsTOPHBIX cucteM. @opMupoBaHUE
HAaTUBHOM TpeXMEpHOHl CTpYKTyphl OeikoB. MomnekynsipHble ImanepoHsl cemeiictB Hsp60 u
Hsp70 y mpo- u sykapuor. Pabounii mukin manepoHHbIX kKomiuiekcoB GroELS u DnaKJ-GrpE.
YyacTue MOJIEKYJISIPHBIX IAIIEPOHOB B PErYJIATOPHBIX POLECCaX.
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Herpanamus 6enkoB: ATd-3aBucumMbIe MpoTea3bl MPOKApHOT U 26S-TIpoTeacoMa dyKapH-
oT. MexaHu3M pacrio3HaBaHUs aHOMaJbHBIX OenkoB. CucremMa yOMKBUTHHHPOBAHUS OEIIKOB 3Y-
KapuoT. Posib KOHTpOIHPYEMOTO IPOTEOIN3a B PETYISAIUN MeTaboIU3Ma Y IPO- U SYKapuoT.

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

Oo6mee npencrasinenue o dochorpancdepasHoii cucreme. bakrepuanbaas (ochorpanc-
depaznas cucrema. Pocorpanchepasznas cuctema COCTOUT U3 JBYX HeCHEIU(PUUECKHX KOMIIO-
HeHTOB: pepmentoB | u HPr u Habopa cyOcTpar-ciennpuieckux OenKkoB, CBI3aHHBIX ¢ MeMOpa-
HOH 1 0003HaUYeHHBIX Kak (epmeHTHl [I. Perymstopnas ponbs 6akrepuanbpHoil hochoTpanchepas-
HOW CHCTEMBI.

Tpaucnopt yrieBoga BHYTph KieTku. OcyiecTBieHue peryistopHoi ¢pynkuuu. Karabo-
JauTHas penpeccus. MexaHu3mbl KaTaboMUMTHON penpeccuu. JIaOUIbHOCTD AeicTBUS (DEPMEHTOB.
NHruOuTopsl ¥ aKTUBATOPHI.

KoHTponb yTHiIM3anuu rajgakTo3bl y Aposkxkeid. MoaynabHas OpraHu3aiys peryisiTOPHBIX
0enkoB. J{pokxKeBble TBYXTHOPUIAHBIE CUCTEMBI.

Pa3nes 5. MexkiieTrounble KOMMYHHKanuu. CeHCOpHbIE CHCTEMBI.

3HayeHUEe MEXKJIETOYHONH KOMMYHUKAIMU. ABTOMHIYKTOpBI OakTepuil 1 ux cunre3. Posb
AT'CJI-curHanoB B KOJIOTUHM OakTepuanbHbIX monyisiuuid. Kpocc-curnansl. UHrnbupoBanue aH-
TUOMOTHKAMHU.

Kontposs Ononromunecuennuu y Vibrio fischeri.

Perymsus cunTe3a sk30depMeHTOB 1 aHTHOHMOTHKOB y Erwinia carotovora.

PenenTopsel cTeponIHBIX TOPMOHOB JKUBOTHBIX.

OOue mpuHUUIBL CeHCOpHOM perynsauuu. Ilepenaua uHOpManuu uyepes KICTOYHYIO
MeMOpaHy. benkoBble KaHallbl, TPAHCIIOPTEPHI M penenTopsl. PenentopHas (QyHKIMS BOPOTHBIX
KaHayoB. Ponb kuHa3 U G- O0€NKOB B PEryJIsLHH.

JIByXKOMIIOHEHTHbIE ~ CEHCOpHblE cucTeM. PaboTra JBYXKOMIIOHEHTHOH CHCTEMBbI
EnvZ/OmpR nipu ocMoperynsiiuu.

PacnipocTpanenune 1ByXKOMIIOHEHTHBIX CEHCOPHBIX CUCTEM y Pa3IMYHbIX

MIPEACTABUTENEH PO - U DYKAPUOT.

CeHcopHbIe MPOLIECChl U BHYTPUKIIETOYHAS PEryJIsuUs y 3yKapuoT.

CeHcopHble MeXaHM3MbI 3yKapuoT. KOMIOHEHTBI CUTHaJlbHBIX MyTei (peuentopsl, G-
Oenku, aganTopsl, 3h(eKTopsl, BTOpUYHbIE MecceHKephl). KrHa3bl Kak KOMIIOHEHTBI CUTHAJIb-
HbIX myTel. Tunsl nporenHkuHa3. CrocoObl epesadn CUTHaia yepe3 KIeTOuHyo MeMoOpany. Tu-
bl TPAHCMEMOpPaHHBIX PELENTOPOB U MEXAaHU3MbI UX akTUBALMU. TpumepHbie 1 MOHOMEpHbIE G-
OenKku: CTpyKTypa U npuHIMI AedcTBUs. CriocoObl nepegaun curHana B sapo. KoHTposib cnenu-
(UYHOCTH CUTHAIU3AIUH.

Pazgen 6. O6mas cxema MeTad0JIM3Ma MUKPOOPTaHU3MOB M MEXaHU3MBbI €0 peryJis-
nuu. MexaHu3mMbl aJanTANHHA KJIETKH K CTPECCOBBIM YCIOBHSM.
AHaboam3M U KaTaboJIM3M MUKpPOOHOHM KIJIETKH, MX B3aUMOCBS3b. THIIBI MeTabonu3Mma y
MHUKPOOPIaHU3MOB — OpPOJMIIBHBIHN, IbIXaTeIbHbIN, METAaHOTEHHBIN U (HOTOTPOPHBII.
O6bmas cxema mnpoiieccoB karabonuszma. BrnusHue ¢usznko-xumudeckux (akTopoB Cpeibl
Ha MeTabonuueckue npouecchl. Kinaccudukanys MexaHU3MOB perymnsannu Mmeradbonusma. Peryns-
st Mmetabonuramu. @epmeHTHast perynsauus Merabonusma. ['eHHas perynsauus Mmetadbonusma.
KoHTponb CTpeccoBBIX pEryjloHOB OakTepuid MpH TMOMOLIM albTepHATUBHBIX CHUIMa-
dakropoB PHK-momumepaszbr. O0muit ctpecc: peryinon RpoS. Ilepunnazmaruueckuii crpecc: pe-
rysoH RpoE.
TemnepatypHblii 1mok. KoHTponb peryioHa TEIUIOBOTO IIOKa y pPa3MYHBIX OaKkTepuil.
TennoBoi MOK y IPOKKEH.
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X0JI0I0OBOH IIIOK.
Kucnopoausrit

CTpecC M PEHOKC KOHTPOJIb.

AxTuBHBIE  (OPMBI

Kucjopoga: HuX

MOBpEXAarollee JEHCTBUE U MEXaHM3M HWHakTUBanuuu. [IpuumHa KHCIOpPOIHOTO CTpecca.
MexaHu3Mbl OKHMCIUTEIBHBIX MMOBPEXKACHUN KJICTKU. 3alluTa OT OKUCIUTEIBHOTO CTpecca.
Perynonsr SoxRS n OxyR. Ananranus k ana’poouo3y. benok FNR kak cerncop kucimopoa.

Yrunuzanus a3ora. JleTeKuus BHYTPUKIECTOYHONM KOHUEHTPALMU a30Ta, KOMIIOHEHTHI pery-

nsaTopHOU cucteMbl. CTpyKTypa U 0co0eHHOCTH (yHKImoHupoBaHus 6eiaxoB RpoN u NtrC.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

Buja yueOHoii padboThl

OoOpa3oBaTejibHbIE TEXHOJOTUH

Jlexuun

3JI€KTpOHHBI€ Marcepurajibl, UCIIOJIB30BAHUC MYJIBTI/IMC,HI/II;'I-
HBIX CPCACTB, pa3,Z[aT0‘lHBII>'I MaTCpHrajl

[IpakTueckue 3aHATUS

IlocranoBka OIIBITOB, O6Cy)KI[eHI/Ie U aHajJIu3 MPCAJIOXKCH-
HBIX BOIIPOCOB UX ayAUTOPHBIX 3aHATUAX, MHIAWBHUIYaJIbHBIC
JOKJIaZibl, TCCTUPOBAHHUC

CamocTosTelIbHBIE pa6OTbI

38.IJ_II/ITa U MPE3CHTalud pPE3YJIbTATOB CAMOCTOATCIBHOTO
HUCCICIOBAaHUs HA 3aHATHUAX

6. @DOoHI OIIEHOYHBIX CpeacTB TUCHUIIJIUHBI

6.1. ITacniopTt (poHIA OLIEHOYHBIX CPeACTB MO AucuuIInHe «Peryssinust MmeTado-

JIN3MA KJIICTKI»

n/o

KonTponupyemsie pasznens
(TeMbl) AUCITUTIITUHBI

Kona xonTponupye-
MOU KOMIIETEHIINU

O11eHOYHOE CPEICTBO

HaNMEHOBAHHE KOJI-BO
BOIIPOCOB
1 | IlpuHOMIIBI  TPaHCKPHIIIIMOH- pedepat 2
HOM perynauuu VK-1; IIK-1; IIK-6 | TecT 9
BOIIPOCHI I 3a4era | /
PerynstopHsie 6enku VK-1; I1IK-1; I[IK-6 | pedepat 4
2 TECT 8
BOIIPOCHI I 3a4era | /
MexaHu3msl perymsamuu | YK-1; I[IK-1; [IK-6 | pedepat 5
TPaHCKPUIIIHA TeCT 23
3 BONPOCHI Juig 3aueta | 15
docdorpancepasHas cucrte- pedepat 3
Mma. Ilpocteie perymsaropHbie VK-1: TTK-1; TIK-6 TeCT 13
4 | cUCTEMBI. BOINPOCHI Jyid 3a4eTta | 6
MeXKIeTOUHblE KOMMYHHKa- pedepat 5
1. CEHCOPHBIE CUCTEMBI VK-1: TIK-1; TTK-6 TECT 22
5 BOIPOCHI Juis 3a4eTta | 6
OObmas cxema Metabonmusma | YK-1; IIK-1; I1IK-6 | pedepar 6
MHUKPOOPTaHU3MOB M MeXa- TeCT 26
HU3MBI €ro  peryisuuu. BOIPOCHI Juis 3a4eta | 9
6 | MexaHU3MEI aJanTamnun
KIIETKH K CTPECCOBBIM
YCIIOBHSIM.
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6.2. [lepeueHnb BOMPOCOB /ISl 3a4eTa

1.  Opranumzanus rena. OCHOBHbBIE TEPMHHBI, OTPAXKAIOIINUE CIOKHOE CTpoeHus reHa. Jlokanu-
3anus renoB B xpomocomax. (YK-1; ITK-1; ITK-6)
2.  CoBpemeHHas ¢pu3nyeckas KapTHHA MUPA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH,

OKpPY’KaOILEro MUpa U siBIeHUI Npupojibl. COBpEMEHHBIE NIPEICTABICHUSI O CTPYKType O€IKOB.
VYpoBHM opraHuzanuu 0ei1KoBOd MoJieKyibl. [lepBuuHas, BTOpUUHasi, TPETHUHAs U YeTBEPTHUHAS
crpykrypa. ®usnko-xumuueckue cBoricra oenkos. (YK-1; [1IK-1; I1K-6)

3. Crpoenue HyxieotunoB. Hykineo3uamoHo-, nu-, tpudocdarsl. buonsornueckue QpyHKIUN
nykieotunoB. (YK-1; ITK-1; ITK-6)

4.  Cospemennsie nipeactabienus o ctpykrype JAHK, npaBuno Yapradda, Bumosas cneruduy-
HOCTb, MoJienb YoTcoHa-Kpuka. Tpernunas crpykrypa JHK. Caremnntnas JJHK. [Tanunapomsr.
(VK-1; IIK-1; TIK-6).

5.  PubGonykinewHoBbIe KHCIOTHI, ux kiaccupukamus, crpoeane pPHK, mPHK. Crpykrypa
TPHK. Crmpanuzanust B PHK (BTopuuHas ctpykrypa). BHyTpHuIlenodeuHnple KOMIJIEMEHTapPHBIC
B3aumoyeictBus. [lernu u Bayrpennue neriu mmwiek PHK. (YK-1; ITK-1; TTIK-6).

6. Perukanus JJHK. @epments! u 6enkoBbie GpakTopsl Onocunteza JJHK. Dransl pernukanuu
JHK. (YK-1; IIK-1; ITK-6).

7. PerynsaropHas ¢yHkuus 6eiakoB. Pa3HOBUIHOCTH OENKOB, BBINOJHSIOUMX PEryJIsTOPHYIO
dynkmio. (YK-1; TTK-1; ITK-6)

8.  benku, KOHTpoaupyroIue TpaHCKpHUNLUIO. ba3anbHble TpaHCKpUNLUUMOHHBIE (QakTopbl. Ko-
aKTHBATOPBI U Kopernpeccopbl. Tpanckpunuuonusie pakropsl. (YK-1; [1K-1; TTK-6).

9.  Omneponnas opranu3aiust renoma. CTpykTypa abctpaktaoro onepona. (YK-1; ITIK-1; TTK-6)

10. Tpauckpumuus Kak OCHOBa PEryJsIUU 3Kcrpeccuu reHoB. Marpuunsnii cuate3 PHK. Kowm-
wieMeHTapHocTh npoaykra PHK-nonumepasunoii peakuuu matpuie. (YK-1; TTIK-1; ITK-6)

11. Craguu TpaHCKpUNLUMU: UHULIMALUSA, 1oHTauus u tepmuHanus. PHK-nonmumepasa — ocHoOB-
Hoii pepment tpanckpunnuu. (YK-1; ITIK-1; ITK-6)

12. Tpauckpunuus y sybakrepuii. [lonstie oneponos u nommuctponasix MPHK. IIpomorop n
tepmuHatop tpanckpunuuu. (YK-1; ITK-1; ITK-6).

13. Omeponsl 6aktepuil. [ToHsATHE 00 MHAYNMOETBHBIX U pernpeccuOenbHbix omepoHax. (YK-1;
[K-1; TIK-6).

14. Tlpumeps! peryisluu aKTUBHOCTU I'€HOB C HCIIOJIb30BAHMEM Habopa CUIMa-CyObeIUHHII.
CtpykTypa mpoMoTOpoB: obnactu HykineotHnoB (—35) u (—Crpykrypa tepmunaropos). (YK-1;
[1K-1; TIK-6).

15. Mnaunnumauus tpaHckpuniuu: 3tamnbl. OnepoH Kak crnocod peryiasuuu TpaHnckpunuuu. [Ipu-
Mmepsl onepoHoB: onepoH pPHK, onepoHbl pubGOCOMHBIX O€NKOB M «JIMIIHHE» T'€HBI B COCTaBe
atux onepoHoB. (YK-1; ITK-1; TIK-6)

16. Perymsiuus aktuBHOCcTH TeHOB E.COli, yrunmusupyromux nakro3y. Lac-onepon E.coli. Cxema
Kako6a-Mono. IlonsTus “penpeccop”, “akruparop”, “omeparop”. CrocoObl U3MEHEHHsI aKTHB-
HOCTH perpeccopoB u aktuBatopos. (YK-1; TTIK-1; TTIK-6).

17. Tlpumepsl perynasuuu akKTUBHOCTH ONEPOHOB Ha cTaguu MHUIManuu. ConpspkeHue TpaHc-
kpumniwn ¥ tpancisaiud. (YK-1; ITK-1; TIK-6).

18. MexaHu3M pabOTHI aKTUBATOPOB TpaHCKpumiwu. KatabomuTHbIN TN perymsimun. Tpunrto-
¢danossrii onepoH. (YK-1; T1K-1; TTK-6).

19. KoHTponb TepMHHAIMH TPaHCKPHUIIUH. AHTHTepMUHaNms. [IpuMepbl aHTHUTEpMHHAIIUH.
(YK-1; I1K-1; TTIK-6).

20. TlocrrpanckpunumonHas perymsinusi. Kontpoms mponeccuara npe-mMPHK  (Tpanc-
CIUIAfCUHT, aJIbTEPHATHBHBIN CIUIAHCHHT, albTepHaTuBHOE noiuaneHmwmposanue). (YK-1; 11K-1;
[1K-6).

21. TloctTpaHcasiuMoHHAs peryisiuus. QonauHr U nerpajnanus OelKoB Kak KOMIIOHEHTHI pery-
asitopHbix cucteM. (YK-1; TTIK-1; ITK-6).
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22. Tpaucasuus. AxTuBanus aMHHOKUCIOT. Ponp amunoarnmi-TPHK-cunteras. (YK-1; T1IK-1;
[1K-6).

23. Tpaucusuus. Mannuanus 6enkoBoro cuaresa. (YK-1; ITIK-1; TTK-6).

24. Perymsuums tpancisuuu antucmbicioBeiMu PHK. (YK-1; TTK-1; T1K-6).

25. Crpykrypa ¢depmentoB. OnHO- U ABYXKOMIIOHEHTHBIE (hepMeHThl. KopepMeHThl. AKTHB-
HBII LEHTp. AJUTOCTepUYeCcKuil eHTp, poiib B perymsuun oomena. (YK-1; ITIK-1; ITK-6).

26. JlabunbHOCTH aeicTBUs (hepMeHTOB. MHruOUTOpHI M akTuBaTOphl. CrenudUIHOCTh ACHCT-
Bus pepmentoB. (YK-1; ITK-1; ITK-6).

27. Annocrepuueckue GpepmeHThl. Perynsanus myrem aktuBanuu 1 uaruouposanus. (YK-1; ITK-
1; [IK-6).

28. W3odepmeHThI, MyIbTH(GEPMEHTHI, 3MMOTEHBI. MeXaHu3M JIelcTBHS (PEPMEHTOB Ha IIpUMe-
pe xumorpuncuna. (YK-1; I1K-1; TIK-6).

29. Tunsl uHTHOMpOBaHUS (MYJIBTHBAJICHTHOE, KyMYyJIATHUBHOE, M30depmenTHoe u 1p.) (YK-1,
[1K-1; [IK-6).

30. PerpounrubupoBanue. MonekyisapHbie Mexann3Mbl naruouposanus. (YK-1; ITIK-1; ITIK-6).
31. O6mee npencrasieaune o Gochorpanchepaznoit cucreme. bakrepuanbnas hochorpancde-
pasnas cucrema. Kakue nporneccer katanumsupyer @TC? (YK-1; I1K-1; TIK-6).

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

33. KarabonutHas penpeccus. Mexanusmbl karadonutHoit penpeccuu. (YK-1; I[TK-1; TTK-6).
34. KoHTponp yTHUIM3aIMU TaJakTo3bl Y Apoxoked. MojylnbHas opraHu3zalus peryisiTOPHBIX
oenkos. (YK-1; IIK-1; TTK-6).

35. TemnoBoit mok. benku ternoBoro moka. OcHOBHBIE (PYHKIHMU OEJNKOB TEIJIOBOIO MIOKA.
(YK-1; TIK-1; T1K-6).

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

37. 3HaueHHE MEKKJICTOYHON KOMMYHUKAIMH. ABTOMHIYKTOPBI OakTepuii u ux cuHte3. (YK-1;
[1K-1; TIK-6).

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

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

40. Jlerextupyemsbie TpancMeMOpanHbie perentopsl. (YK-1; ITK-1; ITK-6).

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

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

43. Breknerounsie curraibl. OcHOBa paboThl ByxKoMoHeHTHOM cuctembl. (YK-1; ITK-1; TTIK-
6).

44. OcoOEHHOCTH PEeryJsiluA KJIETOYHOTO METabOIM3Ma y MPO- M DYKAPHUOTHUUECKUX OpraHu3-
moB. (YK-1; TIK-1; TTK-6).

45.  AHaboau3M U KaTaboJIM3M MUKPOOHOM KIIeTKH, uX B3auMocBs3b. (YK-1; ITK-1; TIK-6).

46. CuHTE3 U pacnaj IIMKOTeHa B TKaHIX, TOPMOHANbHAs perysius 3tux mporeccoB. (YK-1;
[1K-1; TIK-6).

47. BnusiHue (QU3NKO-XUMHYECKHX (aKTOpPOB cpernsl Ha MeTabonuueckue mporeccsl. (YK-1;
[1K-1; TIK-6).

48. Kiaccudukaiuss MEXaHU3MOB peryssiiuu MetabonusMma. Perymsnus metabonuramu. Mero-
Abl 1 NPUEMBbI NPOBCACHHUA SKCIICPUMCHTAJIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ B o0JyacTH 6I/IOTCXHOJ'IOFI/II/I, CTaHAApPTHBLIC
u ceprudukanronnbie ucnbrranus ceipbs. (YK-1; TIK-1; ITK-6).

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

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

6.3. llIka/jia OlleHOYHBIX CPeICTB
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YpoBHH OCBOE-
HUS KOMIIETEH-
805051

Kputepun onenuBanus

O1neHoYHbBIE
CpencTBa
(ko1-BO GayIoB)

[IponBuHyTHIN
(75 -100 GamaoB)
«3a4TEHOY

[Toxa3bIBaeT riy0OKue 3HaHUsS IPEAMETA. 3HAET:
-CTPYKTYpPY U NPOCTPAHCTBEHHYIO OPraHU3alMI0 OEJIKOB,
HYKJIEMHOBBIX KHUCIIOT;

-001111e MPUHLUIIBI PErYJISALNN KIETOYHBIX ITPOLECCOB;
-MOJIEKYJIIPHBIE MEXAHU3Mbl B3aUMOJECHCTBUS PETYJIs-
TOPHBIX OCJIKOB C HYKJIEHHOBBIMH KHCIOTaMH U MeXa-
HU3MBI KOHTpOJs crabuinbHocTH MPHK m mexanmsm
PHK-unTepdepenmmy;

-0COOCHHOCTH DETYJISATOPHBIX MPOIECCOB B KIJIETKAX
IIPO- U DYKapHoT;

-OCHOBHBIE IIPUHLIUIIBI KOHTPOJIS KIETOYHOI'O IIUKIIA;
-MEXaHU3MBbI aJaNTallMi KJIETKH K CTPECCOBBIM YCIIO-
BUSIM.

YMeeT ucnonb3oBaTh IOJIYYEHHBIE 3HAHMS, NPUBOMS
IIPU OTBETE COOCTBEHHBIE PUMEPHI. Y MEET:

- MPEJIOKUTHh BO3MOXKHBIE ITyTH IMOBBIIICHUS WU I10-
HUKEHMSI SKCIIPECCUU OIPEIEICHHBIX METa0O0INYECKIX
IIyTE€H 3a CYET BO3JEUCTBUS HA U3BECTHBIE PETYIATOP-
HBIE [TPOLIECCHI;

- MCIOJIb30BaTh 3HAHUS O NPUHLUIAX PEryJIsAlUd Me-
Ta0oJaM3Ma MpU CO3JIaHUU OPraHU3MOB-IIPOAYLIEHTOB
KaKHUX-JTH00 COeIMHEHMIA;

- OLICHUTb BO3MOXKHBIE MOCJEICTBUS U3MEHEHUS YCII0-
BUM KyJbTHUBUPOBAHUS HA OCHOBHBIE META0OIMUYECKHE
IIPOLIECCHI MOJIETbHBIX OPraHU3MOB.

Brnazneer HaBbIKaMy aHaJIM3a COBPEMEHHOI'O COCTOSIHUSA
OTpaciii, HAYKU M TEXHHUKHU, CBOOOJHO BIIaJI€eT TEPMHU-
HOJIOTHEN U3 Pa3HbIX Pa3/€IOB AUCLUILINHBI, TEOPETH-
yeckoil 0a3oil npodeccruoHaNnbHO-POPUIUPOBAHHBIX
METO/OB PEryJISIIIMU METa0OIMYECKUX IPOIIECCOB.

TecToBple 3ama-
aus (30-40 Oan-
JIOB);
pedepar (7-10
0asuioB);

BOITPOCHI K 3a4eTy
(38-50 6amioB).

bazosrrit
(50 -74 6amna)
«3a4TEHO»

XOpomwo 3HaeT MpPeAMET, OJHAKO 3TH 3HAHMUS OTPaHHU-
YeHbl 00bEMOM MaTepuaia, MpeJCTaBIeHHbBIM B yueO-
HUKE. 3HaeT:

-CTPYKTYpPY U MPOCTPAHCTBEHHYIO OPraHU3aIMI0 OENIKOB,
HYKJIEMHOBBIX KHCIIOT;

-001111e MPUHLUIBI PETYJISALNU KIETOYHBIX MTPOLECCOB;
-MOJIEKYJISIPHBIE MEXAHU3MBbI B3aMMOJICHCTBUS PETYIIS-
TOPHBIX OEJIKOB C HYKJIEHMHOBBIMH KHCIOTaMH M MeXa-
HU3MBbI KOHTpousisg crabunpHocTh MPHK u mexanusm
PHK-unrepdepenumu;

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

-OCHOBHBIE TIPUHIUIIBI KOHTPOJIS KJIETOYHOTO ITUKJIA;
-MEXaHU3MBbl aJaNTAlMU KIETKA K CTPECCOBBIM YCIIO-
BHSIM.

YMeeT HCIoab30BaTh IOJYYCHHBIE 3HAHUSA, NPUBOISA
MIPUMEPHI U3 TE€X, YTO UMEIOTCS B yUeOHHKE. YMeeT:

TecroBble  3ama-
uust (20-29 Gan-
JIOB);
pedepar (5-6
0aJlIoB);

BOIPOCHI K 3a4eTy
(25-39 6amoB).
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- MPEJIOKUTh BO3MOYXKHBIE MYTH MOBBIIIEHUS WU T0-
HUKCHHSI SKCIIPECCUH OIPEICTICHHBIX METa0OIUIECKIX
MmyTel 3a CYeT BO3JEUCTBUS HA U3BECTHBIE PETYISTOP-
HBIE MPOLECCHI;

- UCIOJIb30BaTh 3HAHUS O MPUHIUIAX PETYJSIUU Me-
TaboJiu3Ma MpU CO3JAHUU OPraHU3MOB-TIPOAYIIEHTOB
KaKuX-1100 COeAMHEHU;

- OLICHUTb BO3MOKHBIE MOCIEACTBUS U3MEHEHUS yCIO-
BUU KYyJIbTUBUPOBAHUS Ha OCHOBHbIE METabOIMYECKUE
MPOLIECCHl MOJIENIBHBIX OPTaHU3MOB.

Brnaneer tepmuHomnorueil, nenas omuOKu; Mpu HEBEP-
HOM YIOTPEeOJICHUN CaM MOXKET X UCIIPABUTb.

[Toporossrit
(35 - 49 6amnoB)

«3a4TCHO»

3HAeT OTBET TOJIbKO HAa KOHKPETHBIN BOIPOC O CTPYKTY-
pe U MPOCTPAHCTBEHHOM OpraHu3alMu OCIKOB M HYK-
JIEUHOBBIX KUCJIOT, OOIIMM

IPUHLIMIIAM PErYJISIUN KJIETOYHBIX MPOLIECCOB B KIIET-
Kax Ipo- U DyKapHuoT;

Ha JIOIOJIHATEIIBHBIE BOIIPOCHI OTBEYAET TOJIBKO C I10-
MOILBIO HaBOJSAIIMX BOIPOCOB HK3aMEHATOPA.

He Bcerma ymeer nmpusectu npaBuibHbIA npumep. He
BCErZla CAMOCTOSATEIBbHO MOJKET IMPENJIOKUTH BO3MOXK-
HbI€ IyTU IOBBIIIEHUS WIA MOHMKEHUS AIKCIPECCUU
OIpe/IeIEHHBIX MeTa0O0JUYeCcKUuX IyTeH 3a cueT BO3-
JICHCTBHSI HA U3BECTHBIE PETYIIATOPHBIE ITPOLIECCHI;

- MCIOJIb30BaTh 3HAHUS O NPUHLUNAX PEryJsALUu Me-
Ta0oJaM3Ma MpU CO3JIaHUU OPraHU3MOB-IIPOAYLIEHTOB
KaKHX-JTM00 COeIMHEHMI;

- OLICHUTH BO3MOJKHBIE IOCIEACTBUSA U3MEHEHUS YCII0-
BUM KyJbTHUBHPOBAHUS HA OCHOBHBIE META0OIMUYECKHE
IIPOLIECCHI MOJIEIIBHBIX OPTaHU3MOB.

Cnabo Bnaneer TepmuHoiorueid. Crnabo Biageer Ha-
BBIKAMM aHAJIM3a COBPEMEHHOI'O COCTOSIHUS OTPaCH,
TEOPETUYECKOU 6a3oit npo¢eccHOHABHO-
NpOoUINPOBAHHBIX METOAOB PETYyJSLUU MeTadonye-
CKHX IPOLIECCOB.

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

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

Huskwuit (momo-
POTOBBIN) (KOM-
MIETSHITUS HE
copmMHpoBaHa)
(menee 35 Gain-
JIOB) —

«HE 324TECHO»

He 3Haer 3HAa4MTENBHON 4YacTHU NMPOrPaMMHOIO Mare-
puana, JoMycKaeT cyllecTBeHHbIe omnOKku. He 3Haer:
-CTPYKTYpY U IIPOCTPAHCTBEHHYIO OPraHU3aINI0 OCIIKOB,
HYKJICUHOBBIX KHCIIOT;

-00111Me TPUHIINIIBI PETYJISIIUY KJIETOUHBIX IPOLECCOB;
-MOJIEKYJISIPHBbIE MEXaHU3MbI B3aMMOJEHUCTBUS PETYIIs-
TOPHBIX OEJIKOB C HYKJIEMHOBBIMHM KHCJIOTaMH M MeXa-
HU3MBI KOHTpoJs cradbunbHocTH MPHK m mexanusm
PHK-unrepdepenunu;

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

-OCHOBHBIE IIPUHIUIIBI KOHTPOJIA KJIIETOYHOI'O LIUKJIA;
-MEXAaHU3MBbI QIANTAllMN KJIETKH K CTPECCOBBIM YCIIO-
BHSIM.

He ymeer npusectu npasuibHbll puMmep. He ymeer:

TectoBbIE
HUS

(0-13 6amnoB);

3aj1a-

pedepat (0-2

Oaia);

BOTIPOCHI K 3a4YETy
(0-19 6annos).
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- UCIOJIb30BaTh 3HAHUS O MPUHIUMNAX PEryJSUN Me-
Ta0OIM3Ma TPU CO3JIaHUU OPraHU3MOB-TIPOAYIIEHTOB
KaKuX-1100 COeAMHEHU;

- MPEJIOKUTHh BO3MOXHBIC ITYyTH MOBBIIMICHUS WU T10-
HUKEHHSI SKCIIPECCUH OIPEIeTICHHBIX METa0OIUYECKUX
MyTel 3a CYET BO3JICUCTBUS HA U3BECTHBIC PETYISITOP-
HBIE MTPOLIECCHI

- OIICHUTH BO3MOXKHBIE TOCIICICTBUS U3MEHEHUS YCII0-
BUU KYyJIbTUBUPOBAHUS Ha OCHOBHbIE METabOIMYECKUE
MIPOIIECCHI MOJICTHHBIX OPTaHU3MOB.

He Bmaneer tepmunonorueil. He Bnajgeer HaBbIKaMu
aHaJM3a COBPEMEHHOTO COCTOSIHHSI OTpaciid, , Teope-
TUYECKOU 0a3oit npodeccuoHaIbHO-
pOQUITUPOBAHHBIX METOAOB PETYJSAIMU MeTabonde-
CKHX MPOIIECCOB.

7. Y4eOHO-MeTOoAuYecKOe M HHPOPMAIIMOHHOEe O0ecTievYeHue U CIUTITHHbI
(MoayJis)

7.1. OcHoBHasi yueOHasi JuUTepaTypa:
1. Qy6posckuit M.JI. YMK mno aucuumnnune «Perymsamus metabonu3ma KIETKU» sl oOydaro-
X cs o HarnpasiieHuto moarotoBku 19.03.01 buotexnonorus. - Muaypunck-2023.

7.2. JlomosHuTeIbHASI y4eOHAs JUTepaTypa:

1. Buotexnonorus, GMOMHPOPMATHKA ¥ TEHOMHMKA PACTEHUH U MUKPOOPTaHM3MOB [ DJIEKTPOHHBII
pecypc] : matepuansl KoHpepeHIH. — DnekTpoH. qaH. — Tomck : TI'Y, 2016. — 140 c. — Pe-
*uM jpoctyna: https://e.lanbook.com/book/92007. — 3aru. ¢ 3kpaHa.

2. I'ucronorusi, LUTOJOTHS ¥ SMOPUOIIOTHS [ DIEKTPOHHBIHN pecype] : yueOHOe nmocodue. — Dek-
TPOH. JnaH. — MuHck : "Bpimiimas mxona", 2012. — 462 c¢. — Pexum npocryna:
https://e.lanbook.com/book/65442. — 3aru. ¢ skpaHa.

3. Pxkeunnkas, JI. D. OcHOBBI OMOTEXHOJIOTHUN [DNIEKTPOHHBIN pecypc] : 1ab. mpakTukym / M. A.
CoicoeBa, M. E. 3unoBbeBa, Kazan. roc. texnon. yH-T, JI. O. Pxeunnkas .— Kazanp : KI'TY,
2004 .— 90 ¢. — Pexwum goctyma: https://rucont.ru/efd/292655

4. OcHoBbl 6notexHosoruu. B 2 u. Yacte 1 : yue6Huk u npaktukym s CIIO — 2-e u3z., ucnp.
u nomn. — Mocksa : U3marensctBo FOpaiit, 2019. — 170 c. — (Cepus : [IpodeccuonanpHoe 00-
pasoBanue). — ISBN 978-5-534-07840-4. — Texkct : snextponHbil // DbC FOpaifT [caift]. —
URL.: https://biblio-online.ru/bcode/441963 (nata obpamenus: 07.05.2019).

5. CoBpeMeHHbIE OMOTEXHOJIOTHH B CEIbCKOM XO035HCTBE [DIEKTPOHHBIN pecypc] : MoHorpagus /
O.B. borarora, I'.B. KaprioBa, M.B. Pe6e3or, I''M. Tonypus, M.B. Knsrukoa, }0.C. Kuuxko,
Openbyprckuii roc. yu- T .— OpenOypr : OI'Y, 2012 .— 171 ¢. — ABT. yKa3aHbl Ha 000pOTE THUT.
71.; bubmmorp.: ¢. 161-171 .— Pexxum mocryma: https://rucont.ru/efd/187871

7.3. MeToauyeckue yKa3aHHs 110 OCBOCHHIO M CUMIIJIMHBI
1. Meronnueckue yka3zaHus 110 IPOBEACHHUIO IPAKTUUECKUX 3aHATUHN 110 AUCLUIIINHE «Pe-
TyJISAus MeTaboru3Ma KIETKH» JIs HanpaBieHus mnoarotoBku 190301 6Guotexnomnorus - Muuy-
puHck, 2023.
2. Meronuueckue yka3zaHus JUIsl CAMOCTOSATEIbHONW pabOThl U BBHIOJHEHUS! KOHTPOJIbHOM
paboThl 3aHATHH MO AucuUIUInHE «Perynsamus Metabonu3Ma KJIETKW» JUISl HallpaBJICHUS T1OArO-
toBkH 190301 GuoTtexHonorns - MuaypuHnck, 2023.
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7.4. UngopmanuoHHbie U LM PPoBbIe TEXHOJIOTHH (IPOrPpaMMHOe o0ecIeYeHue,
coBpeMeHHbIe MpoeccnoHaIbHbIe 0a3bl JAHHBIX M HH()OPMALMOHHbIE CIIPa-

BOYHbIE CHCTEMBI)

Yyebnas nucuuruimHa (MOAYJIb) MpeycMaTprUBaeT OCBOCHUE MH(OPMAITMOHHBIX U ITUPPO-
BBIX TeXHOJOTHA. Peanu3aus mudpoBhIX TEXHOIOTHI B 00pa30BaTeIbHOM POCTPAHCTBE SIBIISCT-
Csl OIHOM M3 BaKHEHIIMX Lieneld oO0pa3oBaHMsl, JAOLIed BO3MOXHOCTb pa3BUBaTb KOHKYpPEHTO-
CHOCOOHBIE KaueCTBa 00YJaIOUINXCS KaK OyAyIINX BHICOKOKBATH(PUIIMPOBAHHBIX CIICIIHATUCTOB.

[udpoBbie TEXHOIOTUH NPENYCMAaTPUBAIOT Pa3BUTHE HABBIKOB 3()(hEKTUBHOIO peIIeHus 3a-
Ja4d mpo(ecCHOHANIBHOTO, COLUAIBHOTO, IMYHOCTHOTO XapaKkTepa C MCIOJIb30BAaHHEM Pa3THYHBIX
BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJOrMi. OcBoeHHe LU(POBBIX TEXHOJOTHH B paMKax JaHHON
JUCLIUTUTMHBL (MOJYJIs1) OPUEHTHPOBAHO Ha CIIOCOOHOCTH 0€30MacHO M HaJUISKAIMM 00pa3oM I10-
JAy4aTh JOCTYI, YIPaBIsATb, HUHTEIPUPOBaTb, OOMEHUBAThCS, OLIEHUBATh U CO3/aBaTh MH(pOpPMa-
IIUIO C TIOMOIIBIO HU(PPOBBIX YCTPOHCTB M CETEBBIX TEXHOJOTHH. DopMHpOBaHUE ITUPPOBON KOM-
HNETEHTHOCTH IpeoaraeT padoTy ¢ JaHHBIMH, BJIQJICHUE UHCTPYMEHTAMH JUIsl KOMMYHUKAIUH.

7.4.1. DJIeKTPOHHO-0MOJIMOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazaunue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas anekTpoHHast OMOIMOTEKA)

2. DaeKTpoHHO-O0MOIMOTeUHas cucTteMa u3atenseTBa «Jlaupy (https://e.lanbook.ru/) (mo-
rOBOp Ha OKa3aHUE YCIYT MO MPEJIOCTABICHUIO JOCTYIMA K 31eKTpoHHbIM m3aanusm OO0 «3na-
tenbcTBO Jlauby o1 03.04.2023 No 1)

3. DnexTpoHHO-OMONMMOTeUHass cucTema m3aareiabcTBa «Jlanb» (https://e.lanbook.ru/) (mo-
rOBOP Ha OKa3aHME YCIYT IO MPEIOCTABIEHUIO J0CTYIA K 31eKTpoHHBIM u3ganusmM OO0 «3na-
tenbcTBO JIaub» oT 06.04.2023 No 2)

4. baza maHHBIX IEKTPOHHBIX HHPOopMannoHHbIX pecypcoB ®T'BHY ITHCXb (norosop no
o0ecrevyeHno J0CTymna K 3JeKTpoHHbIM HHpopMmarmonHbiM pecypcaM OI'BHY IMHCXbB uepes
tepmuHan ynanenHoro pocryna (TY ®I'BHY LITHCXB) ot 07.04.2023 Ne 6/n)

5.  DnekTtpoHHO-OmOnmMoTeuHas  cuctema  «AgriLiby ~ ®I'BOY BO  Pr'A3Y
(http://ebs.rgazu.ru/) (momoaHHUTENBHOE COTJIANICHHE Ha MpeaocTaBieHue qoctyma ot 13.04.2023
Ne 6/n x JIuniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. OnexTpoHHas OubnmoreyHas cuctema «HaumoHanpHBIM UPPOBOI pecypc «PyKoHT»:
Komnexun «ba3zoBsiit maccuB» u «Komnoc-c. Cenbckoe xo3stiicTBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT Mo npeaocTaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «InekTponHoe M3naTenscTBo FOPAWTY (https://urait.ru/) (10oroBop Ha Oka3aHme
YCIIYT MO MPEAO0CTaBICHUIO J0cTyna K obpaszoBarenbHoi miatdpopme OO0 «DneKTpoHHOE U3/a-
tenbcTBo FOPAWTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMbIHOoTeYHas cucteMa «Bephanckuiiy (https://vernadsky-lib.ru) (morosop
Ha 0€3B03ME3HOE UCI0Ib30BaHKe pou3BeaeHuit ot 26.03.2020 Ne 14/20/25)

9. baza nannsix HOb «Harmonansnas snekrponHas oubmuoreka» (https://rusneb.ru/) (mo-
roop o noakmouennn k HOb u nmpenocrasnennn goctyna k oosexktam HOb ot 01.08.2018 Ne
101/H2b/4712)

10. CornamieHue 0 COTpyIHUYECTBE MO OKA3aHUI0 OMOIMOTEYHO-UH(DOPMAIIMOHHBIX U CO-
IUOKYJIBTYPHBIX YCIIYT MOJIb30BATEISIM YHUBEPCUTETA U3 YUCIIa MHBATMIOB IO 3pEHUI0, CIa00BH-
JSIIUX, UHBAJIUAOB JAPYTHX KaTeropuil ¢ OrpaHUYEHHBIM JIOCTYNIOM K MH(OpMAIMH, JIUL, UMEIO-
HIMX TPYAHOCTH ¢ yTeHueM mockornedatHoro tekcra TOI'BYK «TamboBckast obnacTHast yHUBeEp-
canbHass HayyHas OmOnmoreka mMm. A.C. Ilymkuna» (https://www.tambovlib.ru) (cornamenue o
corpyaaudectse oT 16.09.2021 Ne 6/H)
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7.4.2. MudopmManoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounast mpaBoBasi cuctrema KoncymbpranTlnroc (1oroBop mMocTaBKH W COMPOBOXK-

nenus sx3eMiursipoB cucteM Koncynerantllmroc ot 03.02.2023 Ne 11481 /13900/3C)

2. DneKTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha ycinyru
0 COMPOBOXKIACHUIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpemenHbIe MpodeccuoHAIbHbIE 0a3bI JaAHHBIX

1. ba3a naHHBIX HOPMAaTUBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00Pa30BATEILHON IMPO-
rpammbl «Pocmerony (morosop ot 11.07.2022 Ne 530/2022)
2. ba3a nannbix Hayunoii anextponnoit 6ubnmmorexkn eLIBRARY.RU — poccuiickuii wH-
(bopManMOHHO-aHATUTUIECKUH TIOPTa B 00JIACTH HAYKH, TEXHOJIOTHH, METUIIUHBI 1 00pa30BaHHUs

- https://elibrary.ru/

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OTKpbITBIE JaHHBIC

https://rosstat.gov.ru/opendata

®denepanbHOU

CITY OBl

roCyJapCTBEHHOMN

CTaTUCTUKHU -

7.4.4. JIMUeH3MOHHOE U CBOOOHO pacnpoCcTPaHsieMoe MPOrpaMMHOe

Oﬁecneqeﬂne, B TOM YUCJI€ OTCIYCCTBCHHOI'O IPOU3BOICTBA

HaumenoBanue | Pazpabotuuk [10 | [octynHocts | Cebuika Ha Exaunbiii PexBuzutsl
(mpaBooOnanaTen | (JUIEH3UOHHOE, | PEECTp POCCUHCKUX | TOATBEPIKIAI0
b) CBOOOJIHO porpamm JJist Iero
pacnpoctpansieM | OBM u BJI (npu JIOKYMEHTa
oe) HaJIM4YUN) (pu HAJIMYMH)
MicrosoftWindow | MicrosoftCorpor | Jlunensuonnoe - JIunensus
S, ation ot 04.06.2015
OfficeProfessional Ne 65291651
CPOK JEHCTBUS:
06eccpouHO
AntuBupycHoe | AO «Jlaboparo- | Jluumensuonnoe | https://reestr.digital. | Cyonunensuon
IIPOrpaMMHOE pus Kacnepcko- gov.ru/reestr/36657 | Hblii 1OroBOp C
obecrieueHue ro» 4/?sphrase_id=4151 000
KasperskyEndpoin (Poccus) 65 «Codrekc» ot
tSecurity ans 06.07.2022 Ne
OousHeca 0/H, cpok
JEUCTBUS: C
22.11.2022 o
22.11.2023
MoitOducCran- OO0 «Hoseie | Jlunensuonnoe | https://reestr.digital. | KounTpaxT ¢
JapTHBIH - EEISE gov.ru/reestr/30163 | OOO «Py6u-
OducHbIi makeT TEXHOJIOTUI» 1/?sphrase_id=2698 KOH»
Uit paboTHI C J10- (Poccus) 444 ot 24.04.2019
KyMEHTaMH Ne
Y MIOYTOMU 036410000081
(myoffice.ru) 9000012
CPOK JEHCTBUA:
0eccpovHO
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[TporpamMmMHas AO Jlunensuonnoe | https://reestr.digital. | Jlunensuon-

cUCTEeMa IS «AHTHUILIATAAT gov.ru/reestr/30335 | wbIit JoroBop ¢
oOHapYyKEHUS (Poccus) 0/?sphrase_id=2698 [ AO «Anrtu-
TEKCTOBBIX 186 IJIaruary ot
3aMMCTBOBaHMI1 B 17.04.2023 Ne
y4eOHBIX U 6627, cpok
HAy4YHBIX paboTax JCUCTBUS: C
«AHTHUIUIarUAaT 17.04.2023 no
BY3» 16.04.2024
(https://docs.antipl
agiaus.ru)

AcrobatReader AdobeSystems | CsoGoaHo pac- - -

- IIPOCMOTP IpOCTpaHAEMOe

nokymeHToB PDF,
DjVU

FoxitReader FoxitCorporation | CBo6oaHO pac- - -

- IIPOCMOTP IpOCTpaHAeMOe

JnokymeHToB PDF,
DjvU

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTH «HTEpHeT»
1. CDTOwiki: 6a3a 3Hanumii mo nudpopoii Tpanchopmanuu https://cdto.wiki/
2. Pexwum nmocryma:.garant.ru - cnpasouno-mpaBoBasi cucrema «I"”APAHT»
3. Pexum nocryma: www.consultant.ru - crnpaBodHO-TIpaBoBasi cucrema «KoHCynbTaHT
ITmroc»
4. http://www.biotechnolog.ru — monekysnsipaas Ono0rHs U OHOTEXHOJIOTHS;
5. http://www.sci-lib.com — Hayka, HOBOCTH HAYKH U TEXHUKHU JJIs CTY/ICHTOB;
6
7

. http://www.inbi.ras.ru — Muactutyt 6moxumun umenu A.H. baxa PAH,;
. http://www.eimb.relarn.ru — uactutyr MonexyssipHOH Ouonoruu um. B.A. DHrenprapara
PAH
8. http://www.iteb.serpukhov.su — HHCTHTYT TEOpETHYECKOH M IKCIIEPUMEHTAILHON Onodu-
3uku PAH
9. www.xumuk.ru — caiit «XumMHK»
10. http://www.volgmed.ru/biochem/301/edu-libr-d.php - MmemurHCcKas GHOXUMHUSL.
11. http://www.protein.bio.msu.ru/biokhimiya/index.htm - xaranor Hay4HO-00pa30BaTENbHBIX
pecypcos MI'Y;
12. http://www.tusearch.blogspot.com — nouck snekTpoHHbIX KHHT, myonukarmii, [ OCToB, Ha
caifTax HayyHbIX OMOJIHOTEK.;
13. http://www.yanko.lib.ru/books/biolog/nagl_biochemindex.htm - Konbeman 5., Pem K.-T'.,
Bupt 0. Harnsnnas 6uoxumust.
14. http://www.elibrary.ru/defaultx.asp - Hay4nas snexkTpoHHas OMOIHOTEKA;
15. http://www.humbio.ru/humbio/biochem/000b6185.htm - Ouoxumwus. CrnpaBo4yHUK (OH-
naitn);
16. http://www.sci-lib.com — Hayka, HOBOCTH HayKH M TEXHUKH ISl CTYJICHTOB;
17. http://www.biomolecula.ru — mayka, HoBOCTH;
18. http://www.pereplet.ru — caiit CopocoBckoro 00pa3oBaTeIbHOTO KYypHaJa.

7.4.6. {ln(dpoBbie HHCTPYMEHTHI, IPUMEHsIeMbIe B 00pa30BaTeJIbHOM MpoIecce
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https://ru.wikipedia.org/wiki/Adobe_Systems
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/

LN wNE

LMS-mrardpopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryansnas gocka SBoardhttps://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Anaekc./luck, O61ako Mail.ru
Cepsucel onpocoB: Suaekc @opmbr, MyQuiz
Cepsucsl Buaeocs3u: SIuaekc Teaemoct, Webinar.ru

Cepauc
http://www.trello.com

COBMECTHOH  paboThI

Haax MOpPOCKTaMH  JIA HEOOIBIINX

rpynn  Trello

7.4.7. llnppoBble TEXHOJIOTHH, IPUMeHsIEMble IPH U3YyYeHUU JUCHUTITHHBI

udposeie TexHomorMU | Buasl yaeOHON pabOTHI, BHIITOJI- dopmupyembie KOMIIE-
HsIEMBbIC ¢ TPUMEHEHUEM ITUdpo- TEHLIUU
BOW TEXHOJIOTHU
1. | O6naunsie TexHomoruu | Jlekiuu VK-1
CamocTodaTenbHas paborta
2. | Bonbmme nanabie Jlexnnu VK-1
CamocTosaTenbHas paborta

8. MarepuajibHO-TeXHUYECKOEe o0ecneYeHne M CIUIIHHbI (MOYJIA)

YueOHast ayauTopHs
JUIsl TIPOBEICHUS 3a-
HATHH JICKIIMOHHOI'O
tuna (r. MudypHHck,
yiII. HNuTepuaruo-
annbHasg, moM Ne 101,

2/32)

1. XKamro3u TOPHU30OHTAJIbHBIC Ha TpHU OKHa

(uHB. No 2101065486)
2. HWarepaktuBHas Jgocka (uHB. No
2101040205)

3. CucrteMHBIH KOMILIEKT: Tporeccop Intel
Original LGA 1150, Bentumnstop Deepcool
THETA 21, marepunckas mmata ASUS
H81M-K<S-1150 iH, mamsare DDR3 4 Gd,
xectkuil quck 500 Gb, xopnyc MAXcase
H4403, Omoxk mmrtanms Aecrocool 350W
(uHB. Ne 21013400740)
4. TIpoektop Viewsonic PJD6243 DLP
3200 lumens XGA 3000:1 HDMI 3D
5. Habopsl 1eMOHCTpallHOHHOTO 000pYIO-
BaHUs U y4eOHO-HATJISIHBIX TOCOOUIA.

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

VYyeOHas ayauTopus
JUIs TIPOBEJCHUS 3a-
HATHUH CEMHHApPCKOIO
TUNA, TPYNMIOBBIX U
WH/IMBUIYaIIbHBIX
KOHCYJIbTAllMi,  Te-
KYIIEro KOHTPOJIS |
IPOMEXYTOUYHOU at-
TECTalluu

(YueOnast nabGopato-
pust buznonoruu
pacTeHni)

(r. Muuypusck, yd-
x03 «Pomay, 9/27)

1. [Tnardpopma UP-12 BioSan s meiikepa,
YHHUBEpcaiabHas JUisi Koj0, ObITOJOK U cTa-
KaHOB, 265'185mMm miis mreiikepoB OS-12,

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

3. Ieiikep PSU-10i BioSan, opOuTasibHbIi
(50-450 06/MuH, opOuTATBHBIN, 10 3KT) O3
m1aTGopmbl (uuB.Ne21013600790)
4. etikep S-3 uudposoit (iard. 168168
00/mMuH, amruutyaa 20MM, OpOUTaNIbHBIMH,
10-250 o6/mMuH)  (MHB.Ne21013600783)
5. Hlocka xnaccHas (mHB.Ne41013602281)
6. Kpecno opucunoe AV 204 PL MK Tkanb
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(uuB.Ne41013602311)

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

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

0. [IpoekTop NEC M361X
(uaB.Ne41013401707)
10. Cucrtemubiii komruiekT: Ilponeccop

Intel Original LGA 1155, BenTunstop, mMa-
TEepUHCKas IJIaTa, MaMsTh, KECTKUM IHCK,
BUJICOKApTa, MOHUTOP, YCTPOMCTBO UTECHUS
KapT NaMsTH, IPUBOJI, KOPILYC, KIaBHATypa,
MBIIIb (1uB.Ne41013401700)
11. Cron naGopaTOpHBI XHUMHYECKUI
(1200°600°750)  croyenTH.IIACTHK/KapKac
an.npoduib (nuB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
41013602342, 41013602341, 41013602340,
41013602339, 41013602338,
41013602337)

12. IIxad s xpaneHus gabOpaTOPHON
nocynel  (800°450°1950) monkm  mia-
CTHK/Kapkac  aJ.mpoduib €  3aMKOM
(naB.Ne41013602358)

13. Ucnapurens HMP-1M3 poTanroHHBIH
(naB.Ne21013600785)

VYuyebHast ayautopus
JUIL  CaMOCTOSITENb-
HOW paboTsl (r. Mu-
YypuHCK, yi. WHTep-
HallMOHAJIbHAsA, JIOM
Ne 101, 3/2396)

1. Jocka xnaccHas (uHB. Ne 2101063508)
2. Kamos3um (uHB. Ne 2101062717)
3. Kamozu (uuB. Ne 2101062716)
4. Komnstorep Celeron E3500, mar. nnata
ASUS, omnep.nmamsats 2048Mb, MoHHTOD

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

6. Mono6noxk 1RU308 21.5 HD 13
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web
/ knaBuatrypa,  MbImb  (MHB. N
21013400521, 21013400520)
7. Komnsiorep Dual Core E 6500 (unB.No
1101047186)

8. Komnerorep TopHamo Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)

1. Microsoft Windows XP,7
(muensus ot 31.12.2013 Ne
49413124, 6eccpoyHo).
2. Microsoft Office 2003, 2010
(mamensus ot 04.06.2015 Ne
65291658, OeccpovHo).
3. AutoCAD Design Suite
Ultimate  (morosop oT
17.04.2015 Ne 110000940282);
4. nanoCAD (Bepcust 5.1 no-
KanpHas, oOpa3oBaTenpHasl JIH-
LIEH3Us, CEpUUMHBIH  HOMEp
NC50B-270716 nuneHsus neii-

CTBUTENbHAa OeccpovHo, Oec-
nJiaTHas).
5. IlporpamMMHBIA  KOMILJIEKC

«ACT-Tect Plusy (auneH3uoH-
HbIM toroBop oT 18.10.2016 Ne
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9. Okpan Ha mratuBe (MHB.Ne 1101047182)
KommbloTepHasi TeXHHKa TMOAKIIOYCHA K
cetn «MHTepHET» U obecredeHa JOCTyIoM
B OMOC yHuBepcurera.

JI-21/16).

6. TUC Maplnfo Professional
15.0 nst Windows st yae0-
HBIX 3aBeACHUN (JIMIEH3HOH-
HbI goroBop ot 18.12.2015

Nel123/2015-y)

Pabouas nporpamma aucuuIuinHel (Moaysst) «Perymsuus MeTabonu3Ma KIeTKU» cOCTaBlle-
Ha B cooTBeTcTBHHU ¢ Tpeboanusmu PI'OC BO no nanpasnenuto noaroroBku 19.03.01 buorexno-
aorus (ypoBeHb OakajlaBpuaTa), yTBEp’KIACHHOIO Ipuka3oM MuHHMcTepcTBa 00pa3oBaHUs U HAYKU

P® Ne 736 or 10.08.2021.
/ M.JI. lybpoBckuit
Penensenr:

[Tpodeccop xadeapsl arpoXuMuu, MOYBOBEACHUS U arpOdKOJIOTUU JIOKTOP CEIbCKOXO3SHCTBEH-

S —

HBIX HayK Amues T. [-T.

ABTOp: HOLEHT Kadeapsl, KaH].C.-X.HayK

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @IOC BO

[Iporpamma paccMoTpeHa Ha 3acelaHuu Kadepbl calloBOJCTBA, OMOTEXHOJIOTUHN U CEJIeK-
LIMM CEMEHOBOJICTBA CEJIbCKOXO35MCTBEHHBIX KYIbTYp (1poTokosn Ne 9 ot «18» anpenst 2022 r.)

[Iporpamma paccMoTpeHa Ha 3acellaHMM ydyeOHO-MeToaudeckoil komuccuu IlnomooBorm-
HOro uHctutyra uM. M.B. Muuypuna Muuypunckoro I'AY (nmpotokon Ne 8 ot «18» ampens
2022r.)

[IporpamMma yTBep:k/eHa perieHreM Y 4eOHO-METOANYECKOr0 COBETa YHUBEPCUTETA MPO-
ToKOJI Ne§ or «21» ampensa 2022 .

IIpoecpamma nepepabomana u donoanena ¢ coomgeemcemeuu ¢ mpedosanuamu ©IOC BO

IIporpamma paccMoTpeHa Ha 3aceJaHuu Ka(eapbl caJoBOACTBA, OMOTEXHOJIOTUU U CEJEK-
IIMU CEJIbCKOXO3SIMCTBEHHBIX KyAbTYyp (mpoTokon Ne 11 ot 13 urons 2023 r).

[IporpamMma paccMoTpeHa Ha 3aceJaHUM Yy4eOHO-METOJWYECKOM KOMHCCHUHM HHCTUTYTA
(byHAaMEHTaNbHBIX M NPUKIAJHBIX arpoduorexHosoruit um. W.B. Muuypuna MudypuHCKOro
I'AY (mpotokon Ne 11 ot 19 urons 2023 1.).

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