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Pabouas mporpamma mucrurinHbel «30paHHBIE THaBBI (PU3MOIOTHN» COCTABICHA
KaHIUJATOM OMOJOTHYECKUX HAyK, MOIEHTOM Kadeapsl Omonoruu u sxkonoruu E.W.
EncykoBoit

Pabouas mporpamMma AUCIUIIIMHBI 00CYXK/IeHa Ha 3aceaHnuu Kadeapbl OMOJIOTUU U
AKOJIOTUHU

npoTokod Ne 8 ot «03» mast 2017 r.
i
3aBenyromuii kadenpoit 7, /7/ L E.M. Antunona
/

Ono0peHo HayYHO-METOJUYECKHM COBETOM CIIEIIUATBHOCTH (HAIIPaBJICHUS
noarotoBku) ¢axynprera bI'X

«16» mas 2017 r. IIporokosa Ne 7 . /4 / v/ (’”
[Mpencenarens HMCC (H)  [)muedeo  AC. BiusHenos




Pabouast mporpamMmma AUCITUTUTHHBI OOCYKIeHA Ha 3acefaHuu Kadeapbl OMOJIOTHH U

3KOJIOIrnu

npotokos Ne 9 ot «07» masa 2018 r.

3aBenytromuii kadenpoit

Ono0peHo  HayYHO-METOANYCCKUM
noarotoBku) dakyiabrera bI'X

«13» nrons 2018 r. IIporokon Ne 9
[Tpencenarens HMCC (H)

% /é /7 / - E.M. AnTunona

COBETOM  CIEHHUAIBHOCTH  (HAIMpaBJICHUS

/J : Z;muaZ:;S/IA.C. bau3uenon
O P




PabGouas  mporpamma  nucuurmiimHbl  «M30paHHble  TNaBbl  (PU3HOJIOTHN»
aKTyalu3upoBaHa M OOCyXJIeHa Ha 3acefaHuu Kadenpsl OUONOTHMH, XUMHH H
AKOJIOTUHU

npoTokod Ne 8 ot «15» mast 2019 1.
o i
3aBenyrommii kadenpoit 3 ‘ﬁﬁ/ _ M. Aurtumnosa

OnoOpeHo  Hay4YHO-METOAMYECKMM  COBETOM  CIELMAIBHOCTH  (HAMpaBlICHUS
noArotoBku) gakynsrera bBI'X

«23» mas 2019 r. IIporokoa Ne 8 i / v/ ('-
ITpencenarens HMCC (H) / _ hiu 07O A.C. ban3uenosn




PabGouas  mporpamma  nucuurmiimHbl  «M30paHHble  TNaBbl  (PU3HOJIOTHN»
aKTyalu3upoBaHa M OOCyXJIeHa Ha 3acefaHuu Kadenpsl OUONOTHMH, XUMHH H
AKOJIOTUHU

npotokos Ne 10 ot «13» mas 2020 r.

3aBeayromuii kKaheapon E.M. AnTumnosa

OnoOpeHo  Hay4YHO-METOAMYECKHMM  COBETOM  CIELMAIBLHOCTH  (HAmpaBlICHUS
noArotoBku) gakynsrera bI'X

«20» mas 2020 r. ITpoTokoma Ne 8 ?)/ Z} . iﬁ% ? S/

[Tpencenarens HMCC (H) A.C. ban3uenosn




1. TIMTOACHUTEJIbBHASA 3AIIMCKA

1.1. MecTo IMCHUILINHBI B CTPYKTYype 00pa3oBaTeIbHOM MPOrpaMMbl

[TporpamMma IUCIMILIMHBI pa3padoTaHa B COOTBETCTBUU C (efiepabHbIM IOCY1apCTBEHHBIM
o0pa3oBaTebHBIM CTAaHIAPTOM BBICIIETO O0pa3oBaHUsl MO HampasieHuto mnoarotoBku 44.03.05
[Temarornueckoe oOpa3oBaHue (C AByMs NpoduiIsIMH TOATOTOBKM) (YypOBEeHb OakaliaBpuara),
YTBEP)KJICHHBIM IMpHKa3oM MuHHcTepcTBOM 00Opa3oBaHus W Hayku Poccuiickoit ¢eneparuu ot 9
¢despansg 2016 . Ne 91; denepanbabiM 3akoHOM «O06 oOpazoBanuu B PO» ot 29.12.2012 Ne 273-
@3; mpodeccroHanbHBIM cTaHaapToM «llemarory, yTBepKICHHBIM NMPHKa3oM MUHHCTEPCTBA Tpyna
u comnuanbHOU 3ammuThl Poccuiickoit deneparuu ot 18 oxTsiops 2013 1. No 544H.; HOpMaTHUBHO-
IIPaBOBBIMU JIOKYMEHTAaMH, perIaMEHTUPYIOIIUMHU oOpa3oBatenbHblil mpouecc B KITIY um. B.IL
AcrtadpeBa 1O HarpaBiIeHHOCTSIM (mpoduisiM) oOpazoBarenbHOM mporpaMMbl buonorus u xumus,
0o4HOH ¢opmbl oOydeHus: Ha axynprere Omonoruu, reorpadpuu u xumun KITIY um. B.IL
ActadpeBa ¢ mpUCBOCHHEM KBaTU(PHUKAIIMK OakaiaBp.

Z[I/ICI_II/IHJ'II/IHB. OTHOCHUTCA K BapHaTHBHOﬁ qaCTu yqe6Hor0 I1J1aHa.

1.2. O6mas TpynoeMKoCTh AMCHUILIMHLI - B 3.E., yacax u Hegeasix
OOmiass TPyJOEMKOCTh NUCIUIUIMHBI COCTaBIseT 5 3aueTHBIX eamHuil, 180 wyacos.
JuciuruinHa, corjlacHO rpaduKy y4eOHOro Imporecca, peaim3yeTrcs Ha 5 Kypce B 9 cemectpe.
dopma KOHTPOJIS — IK3aMEH.
1.3. HLenab0 ocBOeHHA JAUCHUIUIMHBI SBISETCA COBEPIICHCTBOBAHUE IPEIMETHBIX
KOMITETEHIINI TI0 psay pa3ieloB (U3HOJOTHH YeJIOBEKa W BBICHIMX YXUBOTHBIX (METa0OIU3M H
SHEPTOOOMEH), BOBJICUCHHUE B UCCIEAOBATEIBCKYIO IEATEIHOCTh CTYJEHTOB - OyAyIIUX yuuTenei

OUOJIOTHM.

1.4. OcHoBHBIE pa3aesibl COAePKAHUS

1. Kondopmanus u pepMeHTaTUBHBIIN KaTaan3

2. MonekynsipHasi Ono3HEpreTUKa

3. OCHOBHBIE «9HEPTETHUECKUE BATIOTH KJIETKU. Mexanu3Mbl cuaTe3a ATO

4. DBOITIOLIMOHHBIC U KOJIOTHYECKHIE aCTIEKThl JHEProOOMEHa ¥ TEPMOPETYIISIIUT

5. AnatomMust W (QHU3HONOTHS HEHPOIHIOKPUHHON PpEryJsliid DHEProoOMEeHa |
MeTabonm3ma

6. YrieBoaHbI 00MEH

7 JIunmunHeIA 00MeH

8. ABOTHUCTBIN 0OMEH

9 Bo3zpactHbie 0cOOEHHOCTH YHEProoOMeHa U MeTaboIu3Ma



1.5. Iliianupyemble pe3yJbTaTbl 00yYeHUsI.
[Ipouecc n3ydeHus: AUCUUILIMHBI HATIpaBiieH Ha GOpMHUPOBAHUE CIEAYIOIUX KOMITETEHITH:
e OK-6 crtocoOHOCTBIO K CAMOOPTaHU3AIUN U CaMOOOPa30BaAHMIO;
e [IK-1 roTroBHOCTH peain30BbIBaTh 0Opa30BaTEIbHbIE IPOrPAMMBI IO YU€OHBIM IIPEIMETaM B
COOTBETCTBUM C TpeOOBaHUSMHU 00pa30BATEIbHBIX CTAHIAPTOB
e [IK-4 cmocoOHOCTPIO HCIIOJIB30BAaTh BO3MOXKHOCTH  0Opa30BaTENBHOM  CpEIbl  AJIA
JOCTHKEHHSI JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX PE3yJbTaTOB OOy4YeHHs U
obecrieueHrs KadyecTBa y4eOHO-BOCIUTATENLHOTO MpOoIecca CPEeACTBAMHU MPErogaBacMbIX

y4eOHBIX TPEAMETOB

3agaum OCBOEHUS [Inanupyembie pe3yabTaThl 00yUEHUS 110 Kon pesynbrara
JUCHUTITUHBI JTUCLUTIIINHE o0yueHHs
(KoMTeTeHITH )
Cucremaru3anus, 3HATh: OK-6, IIK-1, IIK-4
00o0menne u yriuyOneHue | @ 3aKOHBI TEPMOJMHAMHUKI u
3HAHUH W yYMEHUH 10 | 0COOEHHOCTH ux MIPOSIBIICHUS B
pazaeny «®usnonorus | GuocucreMax
MeTabonu3ma | e o0mue IPUHIIUIIBI OpraHu3alnvu
SHEProoOMeHay. MeTabonu3Ma M JHEpProoOMeHa  Ha

KJIETOYHOM ypoBHEe, ponb HAJIH wu
®AJIH2 B  mepeHoce  BIIEKTPOHOB,
OCHOBHBIE SHEPreTHUECKHUE BAIOTHI

® OCHOBHBIE METAa0OJIMYECKHE IIyTH B
YIJIEBOJHOM, JIMIUAHOM M a30TUCTOM
oOMeHe, WX JIMMUTHpYIOIe (pepMEHTHI U
AJJIOCTEPUUYECKYIO PETYIISALINIO

® MEXaHU3MBI OKHUCIIUTEIBHOIO
dbochopmwmpoBanmsi: opranuzamuo ITL,
CTPOECHUE AT®cunrerassl,
XEMHOCMOTHYECKUN MIPUHLIUIT
COIIPSKECHHUS

® OCHOBHBIE METO/IbI U3Yy4ECHHUS

HEProoOMeHa KIICTKH

e 00ImIMe MPUHIMITBI HEHPOIHTOKPUHHOMN
pEryIsiiuy SHEProoOMeHa u MeTabonu3ma

® BO3pacTHblE OCOOEHHOCTH  OOMEHa
BEIIECTB ¥ SHEPTHU

¢  (U3MOJOTHYECKUE OCHOBBI MUTAHUS

® OCHOBHBIC HAIPABICHHS SBOJIIOLUU
SHEProOOMEHa U TEPMOPETYJIISIIIH

Bnaners:
HaBBIKAMU pPabOTBl C  3JICKTPOHHBIMH
pedepaTuBHBIMU 6azamu JTAHHBIX,
MTOVICKOBBIMU CHCTEMAaMH.
Osnanenue METOJIaMH | 3HaTh: OK-6, TIK-1, T1K-4

ITOJIYUCHU A COBPCMCHHOTI'O | OCHOBHBIC BUJIbI (bHSHOJ'IOFI/I‘-IGCKOFO




HAay4HOT'O 3HaHUA,

BKJTFOUCHHE
HCCIICIOBATEIILCKYIO PaboTy

B

SKCIIEpUMEHTa (OCTPBIA, XPOHUUYECKUH, In
vitro)

BrnaneTs:

HexoropeiMu OMOXUMHUYECKUMU u
(U3NOTIOTHUECKUMH METOIaMH;

HaBbIKAMU  pabOTBl B  COBPEMEHHOM
MH(OPMaLlMOHHOM IIPOCTPAHCTBE

Passurue YMEHUU
NPUMEHSTh  3HAaHUSA 10
¢buznonoruu B
IE€JarOTHYECKON
JESATEIBHOCTH.

YMeTs:
MOMYJIAPHO M HAYYHO HW3JIaraTh MaTepuall
1o (PU3UONIOTUH YETIOBEKa U )KUBOTHBIX;

pa3pabaThiBaTh WJLTIOCTPATHBHBIN
MaTepuan (CXeMbl, PUCYHKH)
BrnaneTs:

HaBbBIKaMH peumcHud PaCUYCTHBIX n
CUTYaTUBHBIX 3aJa4 1O q)HSI/IOJ'IOFI/II/I

OK-6, IIK-1, TIK-4

1.5. KoHTpOJIb pe3yibTaTOB OCBOCHHS AUCHUIIIHHBI

Texymuit KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIIIETCS YEPE3 OMPOCHI, BHIIOJHEHUE U 3AIUTY

J'Ia60paTOpHLIX pa60T. OI_ICHO‘IHLIG CpeacTBa PE3yJIbTATOB OCBOCHUA JUCHUIIIMHBI IIPECICTABIICHBI B

paznene «@POHIBl OLEHOUYHBIX CPEACTB». OK3aMEH II0 OKOHYAHMM Kypca BBINOJHIET PpOJIb

HUTOTOBOI'O KOHTPOJIA.

1.6. Ilepevyenb 00pa3oBaTeIbHBIX TEXHOJIOT Ui, HCIOJIb3YyeMbIX NIPU U3yYeHUH TMCHUNIHHBI:

1) COBPCMCHHOC TPAAULIUOHHOC O6yquI/Ie (J'IeKI_II/IOHHO-CCMI/IHapCKO-Sa‘IeTHaSI CI/ICTeMa)

2) npoGiemMHoe 00yueHue

3) naTreHcudukanys o0yueHHst HA OCHOBE CXEMHBIX U 3HAKOBBIX MOJielIel yueOHOro MaTepuaa




2. OPTAHM3AIIMOHHO-METOJUYECKHUE JJOKYMEHTBI

2.1.Texnonornyeckas kKapra o0ydenus Jucuumanne « 30pannpie riaBbl PU3HOJIOTHN»
JJISI CTYIeHTOB OCHOBHOM 00pa30BaTeIbHON POrpaMMBbl
Hanpasnenune noarorosku 44.03.05 Ilenarornueckoe oopazoBanue (¢ AByMs NpOQUISIMH ITOATOTOBKH),
HANPaBJeHHOCTH (mpo¢uib) o6pazoBarebHON NporpamMmbl buosiorust 1 XuMus 1o o4HOl Gpopme 00yueHust

pETyJsIINU SHeproooMeHa u MeTaboIn3Ma.

Monynu. HauMeHnoBaHue pa3ieoB U TeM Bcero AyIHTOPHBIX YacOB Bueaynu ®DopMBbI KOHTPOIIS
4acoB Bcero | jexuuit | cemuHapo |snabopat [TOPHBIX 4
B OPHBIX

BBeneune 5 2 2 3 IIpoBepka Tabaumbl «OCHOBHBIE HCTOPUYCCKHE I3TaIlbl
pa3BUTHS  TpEACTaBICHHMA O  MeTabomusMe |
SHEPro0OMEHEe»

Kondopmanus 1 pepMeHTaTHBHBII KaTaan3 14 5 5 9 Onpoc Ha cemuHape. IIpoBepka B TeTpaau -  CcXeM
AKTHUBHOTO LIEHTpa ¢depmeHTa (na npumepe
Kapboxcunenmudaszvl A), aNIOCTEPUUECKOW PETyISIuu
AKTUBHOCTH (hepMeHTOB, AM®-3aBUCUMOTO
CHUTHAJIBHOTO KacKaja; peryJisiiiiy SKCIIPECCHH T'eHa

MonekynsipHasi OMOHEpreTHKA 16 6 6 10  |Ompoc Ha cemunape. I[IpoBepka 3amau c pacueramu
CTaHAApTHOMI CcBOOOHOIT SHEPruu; 3amumra
mabopaTOpHBIX pPabOT IO OIEHKE JHEProoOMeHa IIo
CKOpPOCTH  TOTpPeOJICHUS  KUCIOpPOAa  TKAaHEBBIMHU
CYCIICH3UsIMHU, JTA0OPATOPHOH MBIIIBIO

OCHOBHBIE  «PHEPreTUYECKUE  BAIIOTBI»  KIETKH.| 16 6 6 10 |Ompoc Ha ceMmMHHape, NpOBEpKa B TETPAAH CXEM

Mexaausmsbl cuaTe3za ATD CYGCTpaTHOFO U OKHCIIUTEIBHOTO (1)00(1)0pI/IJII/IpOBaHI/IH

DBONIOIIMOHHBIE u SKOJIOTHYECKHE acriekrtel| 16 6 6 10 |Ompoc Ha cemuHape, mpoBepka cxeM «Pa3obmeHue

5HEpProoOMeHa U TEPMOPETy SN OKHUCITUTENILHOTO  (DOCOPUIUPOBAHUS W JBIXaHUS,
«CapkonmnuH-3aBucUMOe  pazoOmenne Ca Hacoca B
OIIPy»

OcHOBBI aHATOMUU U (PU3UOJIOTUU HEUPOIHIOKPUHHOM| 16 6 6 10 |[Ompoc Ha cemuHape, TpOBEpKa B TETPAAU CXCMBI

JMOKamu3au W (QYHKIIMOHUPOBAHUS LIEHTPOB
TUTMOTAIAMUYECKONH  Perymsiiui TOTpeOJIeHHus IHIIH,
CXeMbl (PYHKIMOHAJIBHOW CHCTEMBI TEPMOPETYJIAINH,
CXEM «aHOPEKCUI€HHbIE CHUTHANBI 1-ro U 2-ro MmopsaKa,
HEHPOIHIIOKPUHHBIE MEXaHWU3MBl PEryJlud OOMeHa
BEIIIECTB U SHEPTUHU




VYrneBoaHbI 0OMeH 14 5 5 9 Onpoc Ha cemuHape. 3amura J1a0OpaTOPHOH MO
OTIPEIENICHHIO TIIIOKO3BI B KPOBH
IIpoBepka cxem «MexaHU3MBI TPAHCIOPTA IVIFOKO3BI B
KIEeTKy», «KileTouHble MyTH MeTa0oiM3Ma TIIIOKO3bD»,
«OHOOKPHHHAS W  HEHPOSHIOOKPHHHAS  PEryJLIIus
YTIIEBOIHOTO OOMEHAY,
JlunuaHei 0OMeH 15 6 6 9 Onpoc Ha ceMuHape; 3amura J1abopaTopHO paboTHl O
OLICHKE JIUMUIHOTO 0OMeHa
A3OTUCTBINA OOMEH U €T0 PETYIISIIHS. 16 6 6 10 |Ompoc Ha cemmHape, 3amIuTa J1AOOPATOPHOIH PabOTHI MO
OTIPENICNICHUIO B KPOBH MOKa3aTeNeil a30TUCTOro ooMeHa,
IpOBEpKa B TETpalsiX cxeMbl « OpraHu3anus U peryJssius
A30TUCTOTO0 OOMEHA KUBOTHOM KIIETKH»
Bo3spacthbie 0COOEHHOCTH HEProoOMeHa ul 16 6 6 10 |[Ompoc Ha ceMHHaApe, MPOBEPKA CXEMBI «IIATOTCHE3
MeTa00IM3Ma YeJIoBeKa METa0O0IUYECKOrO CUHApPOMa»
144 54 54 90
9K3aMEH 36
UTOTO 180
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2.2. COAEP KAHHUE OCHOBHBIX PA3JIEJIOB U TEM JUCHUIIVINHbI

Beenenue

3HaHME MyTel U MEXaHU3MOB OOMEHa BELIECTB U SHEPTUU — HEOThEMJIEMAsi COCTaBIISIIOIIAs
MOArOTOBKU Ouosora yoboro mpoduins. B Toxe Bpems B cuily psja NPpUUYUH HMEHHO OCBOCHHE
3TOrO paszzena (U3HOIOTHH BbI3BIBAET HAMOOIBIINE 3aTPYAHEHUS Y CTYICHTOB.

Henpto nuctmmiannabl «M30paHHble T1aBbl (PU3UOJIOTHMY», MPENOJaBaeMOil Kak Kypc IO
BBIOOpY, SIBJISIETCSI CUCTEMATH3aIMs, 00001eHre U yrioyOjaeHue 3HaHui 1o pazaeny «Dusuonorus
MeTaboM3Ma U YHEPrOOOMEHAY.

Lens peanusyercs yepes3 CleIyIONINe 3a1a4u:

1. VYcraHnoBieHHe MEXIUCHUILUIMHAPHBIX CBSI3EH;

2. ®opMHpOBaHUE CUCTEMBI IPEAMETHBIX 3HAHUN U YMEHUH;

3. OsnageHue HEKOTOPHIMU METOAAMHU (PU3HOJIOTHUECKOT0 HKCIIEPUMEHTA;

4. AXTUBU3ALUA CaMOCTOSITENIBHON JEATEIbHOCTH, BKJIIOYEHHE B HCCIEI0BATEIBCKYIO

pabory.

WHTepechl cTygeHTa cOCTOAT B TOM, 4TO, paboras B  KayecTBE  YUHUTeENs
0011e00pa3oBaTeIbHONM IIIKOJIBI, OH HEW30eKHO OyJeT WCIOoJb30BaTh OOMIME TMOIXOIbI H
KOHKPETHBIE 3HAHUS IO PACKPHITHIO CBOWMCTB, MPHUCYIIMX BCEM >XUBBIM OpraHu3MoM. MMeHHO
TaKUM YHUBEPCAJIbHBIM 0a30BbIM CBOMCTBOM KHMBBIX CYIIECTB Ha BCEX YPOBHSX UX OpPTraHU3AINH
SBIISICTCS META00JIM3M U €ro BayKHask COCTABIIAIONIAs YHEProodeceueHue, T.e. MOoJyUYeHUE SHEPTHH
3a CYeT BHEIIHUX YHEPIeTUUYECKUX pecypcoB. Jlaxe KpaTKOCpOUHOE HapyllleHue oOMeHa BEIIECTB U
SHEPTUM MPEICTABISIET yrpo3y >KU3HHU. ['oMeocTa3 (PU3MKO-XUMUUECKHX MapaMeTpOB BHYTPEHHUX
cpel U oOecreurBaoIas ero MoAJep)KaHUE CJIOXKHAs CHCTEMa HEPBHOW M HEHPOIHIOKPUHHON
PETYISIIHUH Y BBICIINX XKUBOTHBIX M YEJIOBEKA MPU3BaHA MPEIOTBPATUTH BOSMOXKHBIC HAPYIICHUS B
pabore depmeHToB, Merabonuueckux myted. HecmoTps Ha  3HAYMTENBHOE  CXOJCTBO
MeTab0IMUECKUX MyTel, YHEProoOMeHa y pa3HbIX BUJOB KUBOTHBIX «OT aMeObl U JI0 YEJIOBEKa» UX
WHTEHCUBHOCTh CYIIECTBEHHO pa3lnuyaeTcs y MOWKHIOTEPMOB M TOMOMOTEPMOB, MPHU Pa3HBIX
¢dhopmax runobuo3sa.

Ilpozpamma tipetocTaBisieT B MOJIHOW Mepe 3HaHMA, TpeOyeMble KaK JJIsl OCYIIECTBICHHS
y4eOHOro mpolecca Mo OHOJOTHH, TaK A BHEYPOUHOM pPabOTHI C JAECTbMHU, MNPOSBISIOIIMMHU
WHTEPEC U HAKJIOHHOCTHU K MpeIMEeTaM €CTECTBEHHOHAYYHOTO MPOQHIIS.

Ilpu cocmaenenuu npocpammosl yumeHvl UHmMEPechl 3AKA3YUKOG, NIl KOTOPBIX
(Gbu3noNOTHs W ee pa3/ieibl, MOCBSIICHHBIE 0OMEHY BEIIECTB M DHEPTUH, SIBIISIOTCS BaKHEHIIECH

(dbyHIaMEHTaTBFHOM YaCThIO OOIIETPEIMETHON MTOATOTOBKY YUHUTEISI OUOJIOTHH.
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[IporpamMmma paccunTaHa Ha CTYIEHTOB, YK€ MPOLICAIINX OOIMe MaTeMaTHYeCKHue u
€CTECTBEHHO-Hay4YHbIe JUCLHMUIUIMHBI, BKIIOYas MaTeMaTuky, (U3HKY, XUMHIO, OHWOXHMHUIO,

AdHAaTOMMHMIO U (1)I/I3I/IOJ'IOI‘I/IIO.

COJAEPXAHUE TEOPETUYECKOI'O KYPCA

paszer | Ne | HammeHOBaHHE Pa3feiioB U Conepxanue
/ TeM
II
1 1 | Beenenue. Hcropudeckuii odepk pas3BUTUS MPEACTaBICHUH O

MeTaboIM3Me U SHEPrOOOMEHeE.

OO0u1re MpUHIMIBI OpraHU3aId MeTa00IM3Ma Ha KJICTOYHOM YPOBHE

1 2 | Kondopmarus u @epmentsl. OOIMEe TPEACTaBICHUA O MEXaHU3Max
(dbepMeHTAaTUBHBIN KaTanu3 | KaTanu3a.  Poilb  BUTaMHHOB B KadecTBe
MIPOCTETUYECKUX rpymni (bepMeHTOB.

Merabonnueckue myTH. KimroueBble TUMUTHPYIOIIHE

(bepMeHTHI. Annocrepudeckas peryIsius

MEeTa00JIMYECKOr0 MyTH. XUMUYECKasi MoIu(pUKanus

dbepmenra KaK croco6 MEePEKITIOUCHUS

MeTa00JIMYEeCKOT0 TYTH HAa HOBBIA CTAallMOHAPHBINA
ypoBeHb  (DYHKIIMOHHpOBaHUSA.  buojormueckue
MeMOpaHbI u KOMIIapTMEHTATU3aIHs]
MeTtabonmuueckux — myted.  OOmue  MPUHIMIIBI
PEryJISIIUK SKCIIPECCUH T€HOB

1 3 | MonekynsapHas M3MeHeHne CTaHOapTHOW CBOOOIHOW SHEPrUd U
OMOdHEpreTHKa HarpaBJIeHHE OMOXUMHUYECKOTO mporiecca.
KonudecTBeHHBIE pacyeThl CTaHAAPTHOW CBOOOIHOIM
SHEPTUH OMOXWMHUYECKOW pPEaKiuu. AJXIUTUBHOCTH
U3MEHEHUH  cBOOOAHON  sHepruu.  OCHOBHBIC
SHEPronoTpedIIAIoNIe IIPOLIECCHI KIICTKH.
OxucauTEnpHBIA pacnaj MUTATEIbHBIX BELIECTB Kak
UCTOYHHUK  CBOOOJHOM  SHEpruM B  KIIETKE.

Conpsixenue IPOIIECCOB OKHCITUTEIHHOTO
kaTtabonmu3mMa c SHEPTOMOTPEOIAIOMUMH
IIpoLIECCaMHU. CrpykrypHas OCHOBa AT,

ompeneNsiomas BBICOKMH HOTEHIMAI IepeHoca
¢bochoprIbHOM TPy kL.

1 4 | OcHOBHBIC Cyb0ctparaoe dochopunupoBanue. OKUCITUTEIBHOES
«QHEPreTUYecKre BaTIOTHD | hocopriupoBaHue, OpraHu3aIus OTL.
KJIETKH. MexaHu3mbl | DHEPreTUYEeCKUe  BATIOTBI:  AJIEKTPOXUMHUYECKHI
cunre3a ATO notenrman H' Ha BHyTpeHHEHl MHTOXOHAPHATLHON
MeMmOpaHe; BBICOKODHEPTETUICCKUE docdarsl,
Oomme IIPEJICTaBICHUS 0 pa3o0IeHun
OKHCITUTENHHOTO (OCHOPUTUPOBAHUS U TBIXAHUSI.
DNEeKTPOXUMHUYECKUI HOTeHIIHAI Na" Ha

miasMmarndeckor  mMemOpan. KIIJI mpeBpamenmii
SHEPTHUHU B KIIETKE.

TupeonHble TOPMOHBI U PETYJIALUS dHEProoOMeHa
KJIETKH

MeTonpl  OLIEHKM 5JHEprooOMeHa Ha KJIETOYHOM
ypOBHE
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OBOJIOIMOHHBIC u
9KOJIOTUYECKHE ACIIEKTHI
HEProoOMeHa u
TEPMOPETYJISIIUU (ot

MOJIEKYJ K OPTaHU3MY)

Oco0eHHOCTH PHEPreTHKU Ha KJIETOYHOM YPOBHE Yy

MIOWKUIIOTEPMOB u TOMOMOTEPMOB. KITA
SHEPro3aBUCUMBIX TPOIECCOB y TOMOHOTEPMOB
(pazobmenne B OTL], capKoOIMIUH-3aBUCHUMOE
pazoomenue Ca Hacoca B OIIP). CoBpemeHHBIE

MIPEJCTAaBICHNUSA 00 3BOIOLMOHHOM MPOMCXOXKICHUH
TOMOWOTEPMHUH.

OHJO M TreTepoTepMHUsl KaK Pa3HbIE IKOJOTHYECKUE
cTpareruu MepPEKUBAHUS HEeOJIaronpUsITHBIX
KJIIMMaTHYECKUX YCIIOBUH. DU3N0IOTNYECKUE
MEXaHU3Mbl THOEepHALIH

I'omeocras OHEPICTUYUCCKUX U IINIACTUYCCKUX CY6CTpaTOB U CTo peryjisinusga Ha OpraHu3MEHHOM

2 6
2 7
2 8
2 9
2 10

OcHOBBI
buznonoruu
HEHWPOIHIOKPUHHON
peryJisiuu HeproooMeHa u
MeTaboau3Ma.

aHaTOMHH u

VrneBoaHbIA 00MEH

JIunuaHeil oOMeH

A30THCTBIE OOMEH M €ro
peryJsnus.

Bospactapie  ocobeHHOCTH
SHEprooOMeHa u
MeTaboIM3Ma YeaoBeKa

YPOBHE
Tonorpaduyeckas aHaToOMHsi THIOTaJamMyca H
runopuza. IlpeonTuueckuii  rUMOTaNIaMUYECKUI
tepMmoctaT. OOmMe KOHTYpHl (PYHKIHOHAIBHOM
cucteMbl  TepMmoperyinsanuu.  OOGmacth  Mosra,

CBSI3aHHBIE C peryJsuuedl NOoTpeOJICHUs IHIIN:
apKyaTHOE, BEHTPOMEIUAIbHOE, JI0PCOMEANAIbHOE,
MapaBeHTPUKYJISAPHBIE aapa, JaTepaabHBIN
runotanamyc. [lepudepuueckas penenuusi CUrHaaIoB
0 HYTPHEHTHOM cocTaBe muiii. OpeKCUTEeHHBIE H
AHoOpekcureHHble curHansl 2 nopsaka. ['unoramamo-
runou3apHas OChb pPETyJSIUH MeTadonm3mMa |
HEProoOMeHa.

buonoruueckoe 3HaueHue yriaeBogoB. (OCHOBHBIE
MeTa0oIuYecKue IMyTH YIJIEBOAHOTO oOOMeHa B
pa3HBIX THUIAX KUBOTHBIX KJIETOK.
HeliposHnokpuHHas perynsuuss U €e HapylIeHus.
CaxapHbIii Tuader.

JlunuaHelii oOMEH B KJIETKax; OCOOEHHOCTH B
pasHBIX THMAaX KIETOK. TpaHcropTHBIE (QOPMBI
JUNUA0B B KpoBU. HellposHIOKpUHHAS peryssaius B
pa3HbIe BO3PACTHBIEC IEpUOABL. ['OpMOHBI KMPOBOMN
TKaHHU U oOpatHas addepeHTanUs B CUCTEME
JHIUAIHOTO OOMEHa, €€ BO3PaCTHBIC HAPYIICHHUS
PaznuuHble azoTcopepikalive BelIecTBAa KIETKH U
MUIIEBbIE AMUHOKHCIOTHI KaK CyOCTpaThl IS WX
cuHTe3a. OOmue myTH KaTabojau3Ma aMUHOKHUCIIOT.
CTT, wuncynun, WII®P, Ttectocrepon, AKTI wu
[IIOKOKOPTUKOM/IBI B PETYJISILIMU a30TUCTOr0 OOMEHa
PasButue pesncteHTHOCTH K jienTuHY. COBpEeMEHHbIE
NPEJCTABICHUA O POJIM JIENTUHOPE3UCTEHTHOCTH B
YCUJICHHH JIMIIOT€HE3a B OJKAPOBOM TKaHH W
BKJIIOUEHU U IIOJIOBOTO CO3pEBaHMSL.
NHCYyIMHOPE3UCTEHTHOCT BO BTOPOW  ITOJIOBHHE
oHtoreHe3a. CaxapHblii nuaGer 2 Tuma, >XUpOBas
TUCTpodusl TeYeHW, MHUOKapaa. MeTtaboimdeckuit
CHUHJIPOM u CTapeHHe. OcobenHoctu
MeTa0OJMYECKOTO CTAapEHUsS] YeNOBEKAa M JTOMAITHUX
KHUBOTHBIX.
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2.3. Meroanuyeckue peKOMEHAAIMH 110 OCBOCHUIO TUCHUILIHHBI «30paHHbIe ri1aBbl
(uszuosorum» 11 CTYIEHTOB OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl
Hanpasnenue moarorosku 44.03.05 Ilenarorudeckoe odpazoBanue (¢ AByMs IPOPHIIMH
MOJITOTOBKH ), HATIPABJICHHOCTH (Mpoduiib) 0Opa3oBaTeabHON MporpaMMbl bronorus u xumus 1o
Oo4HOH (hopme 00ydeHHMs

J1a npenogaBaTesis

JlucuuniuuHa MpeICcTaBIsieT OJHOCEMECTPOBBI Kypc, COCTOMT M3 ABYyX Moxyieil. Ilo
3aBEpIICHUH TEPBOTO MOMAYJS MPOBOIUTCS KOHTPOJbHas pabora M ydeOHas KOH(EpEeHIHS; MO
3aBEpIIEHUH BTOPOrO MOJXYJs IPOBOAUTCS YyueOHas KoHQepeHuus. HMrorosas arrectauus
IPOBOJUTCS B (hOpMeE 3K3aMEHa.

bazoBele MOIynuM B KadecTBE OCHOBHBIX BHMJOB pabOT MO AWCHUIUIMHE BKIIOYAIOT:
BBIIIOJTHEHUE MPAKTUYECKUX NUCHbMEHHBIX 3aJaHui, BKJIIOYAs CXEMbl OMOXMMMYECKUX H
(U3NOJIOTMUECKUX IPOILIECCOB, PELUIEHUE TECTOB U 3aj]lad, BBIIOJHEHHE M 3alMTy Ja00paTOPHBIX
pabor.

3amaun ¢ TEPMOJMHAMUYECKUMHU pacdyeTaMH, MpOoOJIEeMHbBIE BOIPOCH], CUTYaTUBHBIC 3a7auul
mo OMOXUMHUH M (HU3HNOJIOTHH METa0OIM3Ma, CXEMBI IMOMOTAIOT TIIy0)Ke OCO3HATh TEOPETUUECKUN
MaTepuall. 3aJaud MOXHO IpeJylaraTh CTyAE€HTaM IIPU OIpPOCEe BO BPEMs CEMHMHApa, B KOPOTKHX
CaMOCTOSITENIbHBIX paboTax nepes J1abopaTOpHOM pabOTON MO COOTBETCTBYIONIEH TeMaTuke. YToObI
JTOOHUTHCS CUCTEMAaTHUECKOM CaMOCTOSTENbHON pabOThl CTYACHTOB C 3aJadyaMH 11eJIeCO00pa3HO IS
KQKIOW TEMbl ONPEICIUTh YHCIO O0S3aTeNbHBIX JUIsl PElICHUs 3alad U MEePUOJUYECKH I0Cie
MIPOXOXKJICHHUS TEMbl WM XOTsA Obl 10 3aBEPUICHUH MOAYJsSl cOOMpaTh TETPagu C PELICHHbIMU
3aJa4yaMu.

Ienpto HEOONMBIIOTO JTa0OPATOPHOTO MPAKTUKyMa SIBISIETCS 3HAKOMCTBO C OCHOBHBIMHU
71a00paTOPHBIMM ~ METOJAaMHU  OLIEHKH  YTJEBOJHOTO, JIMIIUJHOTO M  Aa30THCTOrO0 OOMeHa,
sHeproodmena. OmnpeeneHre CKOPOCTH MOTPeOIeHHsI KUCIOpOia TKAHSAMM JKUBOTHBIX HE TOJBKO
(dbopMHUpyeT MpeICTaBIeHUs] 0 HEOJAWHAKOBOM BKJIaJle B SHEProoOMEH OpraHu3Ma pas3HbIX TKaHed U
opraHoB. BrmonHsst 3Ty paboTy, CTYAEHT 3HAKOMHUTCA C OKCIEPUMEHTOM in Vitro, ¢
KpaTKOCPOYHBIMHU KyJbTypaMH KIETOK W TkaHeil. JlabopaTopHas paboTa MO OIEHKE paluoHa
MO3BOJISIET OCYIIECTBUTH MEPEX0] OT OMOXMMHUHU, KJIETOYHON OMOJIOTHH, (PU3NOJIOTUHM K TUTUEHE U
9KOJIOTUM yesioBeka. 0s3aTe’bHbIM 3JEMEHTOM JIa0OpPaTOPHOTO MPAKTUKyMa SIBIISETCS 3alUTa
CTYACHTOM KaXJoW JabopaTOpHOl paboOThl. 3amuTa BKIIOYAET MPOBEPKY MPOTOKOJIMPOBAHHS B
TETpaJX pe3yJbTaToOB Ja0OPATOPHOTO HKCIEPUMEHTA, YMEHUSI 0000LIUTH pe3ysIbTaThl B BBIBOJIAX K
paboTe, MPOBEPKY TEOPETUUYECKMX 3HAHWM, KOTOpBbIE 3aKPEIUIICT BBINOJIHEHHE JIAHHOTO
skcnepumenTa. Ha 3aHATMM numbe HeOousblIas 4acTh CTYJEHTOB YCIEBAeT 3alllUTUTh DPaboTy,
MO3TOMY 11€JIECOO0Pa3HO TOCIETHEE CEMUHAPCKO-IIPAKTUYECKOE 3aHATHE TIOCBATUTH 3alIUTe

1a00paTOPHBIX padoT.
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VYrny6iieHue 3HaHUI MO HEKOTOPBIM pasesiaM Kypca JOCTHTAeTCsl 32 CYET IOATOTOBKH
CTYJICHTaMH KOPOTKHX COOOIIEHUI C AJIEKTPOHHOU Ipe3eHTanueid. Kpome Toro, 3TOT THIT 3a1aHuid
HPaBUTCS CTYJCHTAaM, Pa3BHBAET Y HUX HABBIKM WH(GOPMAIMOHHOTO TMOMCKA, pPaOOTHI C CETEBBIMU
pecypcamu, HaBbIKU MyOnu4HOM peun. OHaKo AeHCTBUTENbHAS MOJIb3a OT TaKoW paboThl OyneT B
TOM Cly4ae, €CiId I[pernojaBaTelb  THIATENbHO  KOHTPOJHUPYET MOAOOp  CTyAEHTaMH
MH(OPMALIMOHHBIX MaTEepHaNioOB, CTPOrO CIEAYEeT BCEM KPUTEPHUSIM OLEHUBAHUS ITyOJIUYHOTIO

BBICTYIIJICHUSA CTYACHTA, €TI0 Y4aCTUA B JUCKYCCHUMU.

JlJIS1 CTy1IeHTOB 10 caMOCTOAITE/IbHOI padoTe

CamocrosrenbHass pabora 1o gucuuiuinHe  «M30paHHble TMaBbl  (hU3MOIOTHN»
CKJIaJBIBACTCSI M3 MOJATOTOBKM K JIaOOpPaTOpHBIM paboTaM, PpELICHHUIO TECTOB, PACUYETHBIX U
CUTYaTHBHBIX 3a]1a4 10 OMo(pu3nKe, OMOXUMHUN U (PU3HOIOTHUH, TOATOTOBKH KOPOTKHUX COOOIICHUN

C JIOTIOTHUTENIbHON MH(OpMaIel 1o COBPEMEHHBIM MTpobieMaM (pU3n0JIOTHH. .
Pabora B TeTpagsx

3amaua Kypca HMHTETpUpOBAaTh CBEAEHUS 00 3HeprooOMeHe M MeTabonM3Me B paHee
M3YYEHHBIX Kypcax OMOXMMUU, LIMUTOTMCTOJIOTUH, (PU3HOJIOTMM YEIOBEKA U JKUBOTHBIX, BBIIBUTH
YHHUBEPCAJIbHBIE META0OJIMYECKUE IIyTH, YHHBEpPCAJIbHBIE MOJIEKYJSIPDHbIE MEXaHM3Mbl HX
peryysiun. BelaieHUTh OCHOBHBIE JI€TaJIU MOJIEKYJIIPHOTO OMOXMMUYECKOT0 MEXaHU3Ma, YCBOUTh
OpPraHM3alMI0 AJNIOCTEPUUECKON PETyJIALNN, KacKaJ0B BHYTPUKIETOYHOW CUTHAJIN3ALNH, IIPSIMbIE
1 o0paTHbIE KOHTYpPbI HEPBHOW M HEHPOIHAOKPHHHOM peryssuu (pU3UOJOTHYECKOrO Ipolecca
MTOMOTAIOT OJIOKOBBIE CXEMBI, H300paKeHUSI BPEMEHHBIX M IPYTUX 3aBUCHMOCTEH, TIOATOMY B Kypce

YACIACTCA OoJIBIIIOC BHUMAHHUE Pa3BUTHIO YMeHI/If/'I BBIIIOJHATD TAKUEC CXEMATUYCCKHUC 3apUCOBKHU.

BhiciinM KpUTEpHEM YCBOCHHsI MaTepuana 0 JI000H JUCIUILIMHE SBISCTCS YMEIOoe
HCIIOJIb30BAHUC CTYACHTOM IIOJTYYCHHBIX 3HAaHUU AJid pCHICHUA 3a/1ay. «3a;[aq1/1 —TOYMILHBIN
KaMEHb, KOTOPBIA MPHUIAET JIE3BUI0 MBICIIM HeoOxomumyro octpoty» / B.A. Jlekax /. OcoOGeHHO
OOJIBIIIYIO HArpy3Ky 3TOT BHJ CAMOCTOSITEIILHOM PabOThI BBHITIONHSACT MPU 3HAKOMCTBE C OCHOBAMHU
OMOZHEPreTHKH. YUUThIBasl CIa0yr0 MOJATOTOBKY CTYJICHTOB IO (D)U3MYCCKON XUMHHU, OMO(DHU3HKE,
IIOHUMAHHUEC CJIOXHOI'O aGCTpaKTHOI‘O Marcpurajia 3TOro pasacia OGHCI“IaCTCH IIpU BBIIIOJIHCHUHA
pacyeToB U3MEHEHMsI CTaHAApTHOW CBOOOIHOMN SHEPrUM OTAEIbHBIX PEaKUUi U METa0OJINYECKUX
MyTe#, COCTAaBJICHUHM OallaHCOBBIX ypaBHEHHH W Jap. YacTh 3ama4 W3 MpejiaracMbIX CTyJIEHTaM,

MOJKET OBITH O6CY)I()IGH8. Ha COOTBCTCTBYIOIUX MMPAKTUYCCKUX 3aHATUAX.

IHoaroroBka ycTHOro COO0IICHNSI, COMPOBOXKAAEMOr0 JIEKTPOHHOM Npe3eHTannel
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B xome kypca mpemycMaTpuBaeTcs MOATOTOBKA CTYAEHTaMH COOONICHMH, YITyOJSIOIINX
WIH pacIIUPSIOLINX 3HaHUS IO HEKOTOPBIM pasjenaM (usznonoruu. [IpumepHsie TeMbl COOOLIEHUN
U CIUCKU PEKOMEHIyEMOW JMTepaTyphl Npeanararorcs npenojasareneM. CTyIJEeHT MMEET IpaBo
MIPEUIOKUTH U 00CYAUTH COOCTBEHHYIO TEMY, OJIHAKO €€ OKOHYATEIbHOE YTBEPKACHUE OCTAeTCs 32
npenoaasateneM. CooOlIeHne TpaJUIUOHHO CTPOUTCS B (hopMe HayYHOTO JOKJIA/Ia C TIOCTAHOBKOM
LEeJN U BbIBOJAMH B KoOHIE. MIumocTpaTUBHBIN MaTepuasl K COOOIIEHUIO BBINOIHSIETCA B (popme
npe3eHtanuu B Power Point. O0beM npe3eHTannu oObiuHO He Ooisiee 6-8 cinaiijoB, KOTOPbIE MOTYT
OBITh TPEACTABICHbl PHCYHKaMH, (OTO, BHIECOMATEpUAIOM, cCXeMaMH, Tpapukamu u 1p. B
MIPE3EHTALMIO BKJIKOYAETCS U TEKCTOBBIM MaTepHall, 10 KpalHel Mepe, TaKOM Kak MOCTaHOBKA LEIU
U OCHOBHbIE BBIBOJBI. KpuTepuu oLeHKH COOOIIEHHs BKIIIOYAIOT MOJIHOTY PAcKpbITHs BOIIpOCa,
cBOOOJHOE BiIaJIcCHUE MaTepHajoM, KOHTAKT C ayJUTOpHEH, YMEHUE 3auHTEpPEecOBaTh ayIqUTOPUIO,
YTO OTpaXkaeTcs B 3aJaHHBIX JOKJIAJUYUKY BOIIPOCAX, & TaKXKE HAIVISIAHOCTb, WIUIIOCTPATUBHOCTH

NpEe3CHTALUH.

Kpome HeOonbIINX COOOLICHUWN, HANpPABIEHHBIX Ha YIIyOJIeHHE MPEeIMETHBIX 3HaHWM,
MOBBIIIEHUE SPYAUPOBAHHOCTH, Pa3BUTHE HABBIKOB HMH()OPMAIMOHHOIO IIOUCKA, IMyOJIMYHOTO
BBICTYIUICHHS, JJISl CTYJCHTOB, JXENAIOIIUX MOJYYUTh HCCIEeNIOBAaTEIbCKHE HAaBBIKM B 00JacTh
(bu3noNorNy, MPEeAyCMOTPEHBI TPOOHBIE HCCIENOBATEIbCKHE NPOEKTH. PaboTa Ham MpoeKToM
MOJKET OBITh 3aCUMTaHa KaK KypcoBas, CTaTh 3TAllOM paOOThl HaJ| BBIITYCKHON KBaJM(UKAIMOHHON
pabotoii. Temaruka ucCCIEIOBaTEIbCKUX IIPOEKTOB CBSi3aHA C HAYYHBIMH MHTEpecamu
npernoiaBaTesieil 1 B OCHOBHOM KacaeTcsi (pU3MoJIOruu SHEprooOMeHa, TEPMOPEryIIaLnH, KUPOBBIX
TkaHeil. Kak mnpaBuno, mpoOHBIN MPOEKT MPEACTABISET aHATUTHUYECKHH Hay4HbIH 0030p, T.€.
3HAKOMCTBO C Y€ HMEIOIIMMMCS HAay4YHBIMH pEe3YyJbTaTaMH [0 JAHHOM TEMAaTHUKE, C HOBBIMH
UAesAMH U TUIOTE3aMM, HUX aHalW3, BbIYIEHEHHE NpolsieM, TpeOyomMX AdadbHEHIINX
uccienoBaHui. [ ero noaroToBku HE0OX0MMa paboTa B COBPEMEHHBIX MEKIYHApOIHBIX Oa3ax
Hay4YHOMU IEpUOAMKH, IIOUCKOBBIX cucreMax. Huxe nepeuncnensl ux IP agpeca.

. Google Academia https://scholar.google.ru

. BOOKS http://ibooks.ru/:

. World Scientific http://www.worldscientific.com/

. Springer, Kluwer http://www.springerlink.com/

. Science (AAAS) http://www.sciencemag.org/

. Scopus http://www.scopus.com/

. Oxford University Press (Oxford Journals) http://www.oxfordjournals.org/
. ISI: Web of Science http://isiknowledge.com/

. Elsevier (ypHaisl oTKpbITOTO HocTyna) http://sciencedirect.com/

10. Cambridge University Press http://www.journals.cambridge.org/

11. Blackwell http://www.blackwell-synergy.com/

12. Annual Reviews http://www.annualreviews.org/ebvc

13. Hayunas snextponHnas 6ubnanoreka (eLIBRARY.RU) http://elibrary.ru

O 0 1N DN K W~
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PesynbraThl aHATUTHYECKOTO 0030pa, HEOONBIIOrO SKCHEPUMEHTAIBHOTO HCCIIETOBAHHS
MOTYT OBITh PEKOMEH/IOBaHBI ITPENOIaBaTeNIeM K IPEACTABICHUIO U OITyOJIMKOBAaHUIO B MaTepHaax
©XKErofHbIX HAy4YHBIX CTYJAEHYECKUX KOH(pepeHuuH, Takux kKak «Momoaexp u Hayka» (COY,

Kpacnosipck), MHCK «Crynent u Hayuno-texunueckuit mporpeccy» (HI'Y, HoBocubupck) u np.
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3. KOMIIOHEHTbI MOHUTOPHUHI' A YUYEBHBIX JOCTUKEHUH CTYJIEHTOB

3.1.  TexHosormveckass KapTa peiiTHHIra IMCHUILTHHBI « A30paHHbIe r1aBbl PU3HOJIOTHI»

HaumenoBanue HanpasieHnue noAroToBKU 1 ypOBEHb KonungectBo
JTUCITUTUTMHBI/Kypca oOpazoBanus (O0akayaBpuar, MarucTparypa) 3a4eTHBIX
Hazpanue nporpammsl/mipoduiis eIMHULY/KPEIUTOB
N306panHbIe T1aBbI 44.03.05 «Ilemarornueckoe oOpa3oBaHHE, 53E

busnonoruu

OakanaBpuar

XUMMUA

Hanpasnennocts (nmpodunn) buonorus u

CMeXHBIE JUCHUITIIMHBI I10 y‘le6HOMy IJIaHY

HpeIlHIGCTBYIOHII/ICZ 300JI0Iu+, 6I/IOXI/IMI/I$I, (bHSHOHOFI/ISI YCJIO0BCKA M JXMBOTHBIX C OCHOBaMH
(I)YHKL[I/IOHaHLHOI}’I dHaTOMMNH, TUTOI'UCTOJIOI' U

[Tocnenyromue: BeimoaHeHe BHITYCKHON KBATM(DUKAIIMOHHON pabOThI

BXO/THOH KOHTPO.Ibh
(mpoBepKa «O0CTaTOYHBIX)» 3HAHUH 10 paHee N3YUYEHHBIM CMEXHBIM JTUCITUILIMHAM)

®opma paboThI KonunyecTto 6amnoB 5%
min max
TectupoBanue 0 0
Hroro: 0 0
BA30OBBIH PA3JIEJT N 1
dopma paboTsl KonnuectBo 6anoB 60%
min max
Texymias padora Pemenue tectos, 9 15
CUTYaTHBHBIX M paCUETHBIX
3a1a4 o (pU3NOJIOTHH,
COCTaBJIEHUE CXEM
(U3UOTOTHUECKUX MPOLIECCOB
KoHTtponbHas pabota 6 10
[IpomexxyTounblii | YuebHas koH(pepeHuus 9 15
PEUTHHT-KOHTPOJIb
Hroro: 24 40

BA30OBBIH PA3JET N 2

Tekymas pabota ®dopma paboTel KonungectBo 6amnos 30%
min max
PewieHne cuTyaTUBHBIX U 9 15
pacueTHbIX 3aJad 1o
(U3UOTIOTHH, COCTABIIEHUE CXEM
(U3MOTIOTHYECKHUX MPOIIECCOB
KonTtposnbHas pabora 6 10
[TpomexyTounblii | YuyeOHas koHbepeHIUs 9 15
PEUTUHT-KOHTPOJIb
HUroro: 24 40
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HTOIOBBIH PA3JET

Conepxanue dopma paboThI KonngectBo 6anoB 8%
min max
OK3aMeH VY CTHBIN OTBET 11O 12 20
owery
Hroro: 12 20

JIOIMTOJTHUTEIbHBIH PA3JIEJT

bazoBblit Moy B/

dopma paboTsl

KonnuectBo 6axios

Tema min max
BM Ne 1 Temsl Ne 1-5 | MnauBuayansHoe 6 10
JOMalIHee 3a/1aHue
BM Ne 2 Tema Ne 6-8 | UnauBuayansHoe 6 10
JOMaIIHee 3a/1aHue
Hroro: 12 20
OO0mee Kogu4yecTBO 0OAVIOB IO min max
AUCIUILINHE

(mo uToraM wu3y4YeHUsI Bcex MojyJeil, 0e3
yuyeTa J0MOJHUTEIHLHOT0 MOTYJIs1)

60 100

CooTBeTCTBHE PEHTHHIOBBIX 0AJIJIOB H aKaJeMU4€CKOH 0TMETKH

OO611ee KOJIMIeCTBO HAOPAHHBIX OAJITIOB

AxameMuyeckast OlieHKa

60-72 3 (Y1OBJIETBOPUTEIBHO)
73-86 4 (xopor1o)
87-100 5 (OTJIMYHO)

*[lepeuenb popM pabOTHI TEKYILEH aTTeCTAlMK onpeaessieTcs: Kageapoi i BeIyIUM IIperoiaBaTesieM
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3.2. ®oHJ OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIbI)

MUWHUCTEPCTBO HAYKHU 1 BBICIHIEI'O OFPA3OBAHU S PO
benepaibHOE TOCYapCTBEHHOE OI0PKETHOE 00pa30BaTEIIbHOE YUPESKICHHE

BBICIIIET0 00pa30BaHUs

KpacHosipckuii rocy1apCTBEHHBIN NEIarorH4eCKuii YHUBEPCUTET

YTBEPXJIEHO

Ha 3aceiaHuu Kadeapsl
[Iporokon Ne 9

ot «07» masg 2018 1.
3aBemyrommii kadeapoit
Antunona E.M.

um. B.II. Acraprena

dakyabTeT ONOIOTUH, Teorpapuu U XUMUH

/%”77/4

v

Kadenpa-pazpabotunk 610nI0run, XUMUH U YKOJIOTUU

OIAOBPEHO

Ha 3acenannu Hay4yHO-METONYECKOTIO COBETA
CHEHAIbHOCTH (HanpaBieHUs TIOJTOTOBKH)
[TpoToxoia Ne 9

Ot «13» urons 2018 r. /{/ 'l
ITpencenarens HMCC (PQ/ jiz b eA PO
Brusuenos A.C. T

®OH/J ONEHOYHbLIX CPEACTB
JUTSI IPOBEJEHUS TEKYLIET0 KOHTPOJISL U IPOMEKYTOUHOM arTecTalu 00y4yaromuxcs
no nucuuriuHe «M30paHHble T71aBbl (U3HUOTOTUM

Hamnpasnenue noarorosku: 44.03.05 [Nemarornueckoe oOpazoBanue (C AByMs
PO UISIMH MTOJITOTOBKH )

HampaBnennocts (mpoduiib) 00pa3oBaTeIbHON MTPOTPaAMMBI

buonorusg u xumug

KBanudukauus: OakanaBp

Cocrasutens: Encykosa E.U.
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MHUHHUCTEPCTBO HAYKHU U1 BBICIHEI'O OBPA3OBAHUS PO
(enepaibHOE rOCyIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHIE
BbICIIIET0 00pa30BaHUs
KpacHosipckuii rocy 1apCTBEHHBIN NIEJarOrH4eCKUi YHUBEPCUTET
uM. B.I1. AcradbeBa

dakyabTeT ONOJIOTUH, Teorpapuy U XUMUH

Kadenpa-pazpabotunk 610IOTHH, XUMHU U YKOJIOTUU

YTBEPXIEHO OIAOBPEHO
Ha 3aceJaHuu Kadeapsl Ha 3acenannu Hay4yHO-METOINYECKOTIO COBETA
[Iporokon Ne 8 CHEHMaIbHOCTH (HaNpaBiIeHUs TIOJTOTOBKH)

oT «15» mas 2019 . [Tporoxom Ne 8

3aBemyromuii kadenpoit / J/é// 7Y _ Ot «23» mas 2019 T. /4 / / =
AnTunosa E.M. [Ipeacenarens HMCC (I—K b e7er O
Bbiusuenos A.C. - -

v

®OH/J ONEHOYHbBIX CPEIACTB
JUTSI IPOBEJEHUS TEKYLIEr0 KOHTPOJIS U IPOMEXKYTOYHOM aTTecTaluy 00y4yaromuxcs
no nucuuriuHe «M30paHHble Ti1aBbl (U3UOTOTUM

Hanpasnenue nonrorosku: 44.03.05 [lenaroruueckoe o6pazoBanue (C AByMs
npoHIAMH MOATOTOBKH )

Hamnpasnennocts (rpoduiib) 06pa3oBaTeIbHON MTPOTPaMMBI
buonorus n xumus

KBanudukanus: OakanaBp

CocraBurenb: Encykoa E.N.

21



MUHUCTEPCTBO IMTPOCBEUIEHW A PD
(enepanpHOE roCyIapCTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKICHIE
BbICILIEr0 00pa30BaHUs

KpacHosipckuii rocyapCTBEHHBIH MeAarorn4ecKuiil yHUBEPCUTET
uM. B.I1. AcradbeBa

@dakynabpTeT OMOJOTHH, TEOTpaPUH U XUMHUH

Kadenpa-pazpaborunk OMONIOTHU, XUMHH B SKOJIOTUH

VYTBEPXJIEHO OJIOBPEHO
Ha 3aceaHuu Kadempol Ha 3aceganum Hay4YHO-METOIMYECKOTO COBETA
[Tpotoxomn Ne 10 CHEIHMalbHOCTH (HaNpaBIeHUS TIOJTOTOBKH)

oT «13» mas 2020 r. /(/J// — IIpoTokom Ne 8
BaBemyroruii kadempoir  / HITY _ Ot «20» mast 2020 . /4 / —
AnTtunosa E.M. [Ipencenarens HMCC (}Q/ _ j!?"' eT0rO

bmmzuenos A.C.

v

®OHJI ONEHOYHBIX CPEJICTB
JUTS TIPOBEICHUS TEKYIIEro KOHTPOJIS ¥ TPOMEKYTOUHOM aTTeCTAIlH 00YJarOIIHXCs
no nucuuruHe «M30paHHbIe T1aBbl (U3UOTOTUI

Hampasnenue nonrorosku: 44.03.05 [legarorudeckoe o6pazoBanue (C AByMs
PO HIIMH TOJTOTOBKH )

HanpaBneHHocTb (Ipoduiib) 00pa3oBaTeIbHON TPOrPaMMBI
buonorus u xumus

KBanudukauus: OakanaBp

Cocrasutens: Encykosa E.U.
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1. Haznauenue ¢)oHa OLIEHOYHBIX CPEACTB

1.1. Heasro co3ganus DPOC puctuniausasl  «M30paHHble TiaBbl (U3MOJIOTHM»  SIBISETCS
YCTaHOBJICHHE COOTBETCTBHUS yUEOHBIX AOCTIDKEHHH 3aIITaHUPOBAHHBIM pe3yJbTaTaM OOy4YeHHS U
TpeOOBaHUSAM OCHOBHOM 00pa30BaTe/IbHONM MPOTrpaMMbl, paboueil mporpaMmbl AUCIUITUHBIL.

1.2. ®OC 1o AUCIUIUIMHE peniaeT 3aAa4u:

- KOHTPOJIb U YIPaBJIEHUE MPOLECCOM MPUOOPETEHHSI CTyA€HTaMHU HEOOXOAMMBIX 3HaHUH, YMEHHI,
HaBBIKOB W YPOBHS C(OPMHPOBAHHOCTH KOMIIeTeHIMH, ompeneneHHpix B ®I'OC BO mo
COOTBETCTBYIOLIEMY HAlpaBJICHUIO OATOTOBKHY;

- KOHTPOJIb (C MOMOIIBI0 Ha0Opa OLIEHOYHBIX CPEACTB) W yHpaBieHHE (C MOMOIIBIO AJIEMEHTOB
oOpaTHOW cBs3M) pAocTwkeHueM uened peanusauuu OOIl, onpeneneHHbIX B BHIe Habopa
YHHUBEPCAIBHBIX U 00IIenpoQecCnOHaIbHBIX KOMIIETEHIIHA BBIITY CKHHUKOB;

- obecreyeHne COOTBETCTBUS pe3yJbTaToB OOyueHHs 3afayaMm Oyaymied npodeccHoHalIbHON
JEeSITETPHOCTH Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX U BHEJAPEHHE WHHOBAIIMOHHBIX METOIOB
o0yueHHs B 00pa30BaTeNbHbIN MpoLecC Y HUBEPCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBAHUH HOPMATHUBHBIX JOKYMEHTOB:

- (¢enepasbHOro TOCYJapCTBEHHOTO OOpPa30BaTENBHOIO CTaHIApTa BBICIIETO OOpa3oBaHMs I10
HampaBiieHuto  monrotoBku  44.03.05  «lledacocuueckoe  obpazosanuey»  HampaBieHHOCTB
(mpodunn): buonoeus u xumus, I'eoepaghusi u buonoeus (ypoBeHb OakanaBpuata);

- 00pa3oBaTenbHON MPOTpaMMbl BBICIIETO0 OOpa3oBaHUsA MO HampaBieHHIO0 moarotoBku 44.03.05
«lledazocuuecroe obpazosanue» HampaBineHHOCTh (mpodumm): buonoeus u xumus, Ieoepagusa u
buonocus (ypoBeHb OaKalaBpHaTa)

- ToNoXeHus o (GopMHpoBaHUM (OHJA OLEHOYHBIX CPEACTB M TEKYLIEro KOHTPOJIs
yCIIEBaEMOCTH, MPOMEXKYTOYHOH M WTOTOBOH aTTecTaluu OO0ydYaromuxcs 1o 00pa30BaTeIbHBIM
IporpaMMaM BbICIIEr0 0Opa3oBaHUs — IporpaMMaM OakajaBpuaTa, MporpaMMmaM CIELHaTUTeTa,
nporpaMMaM MarucTpatrypbl, MIpOorpaMMaM IOJATOTOBKH HAay4YHO-TIEJarOTHYECKUX KaJpoB B
acrupaHType B (QeAepadbHOM TOCYJapCTBEHHOM OIO/DKETHOM 00pa30BaTEIbHOM YUYPEKICHUH
BbIcIIero oOpa3oBanus «KpacHOSAPCKUIl rocy1apcTBEHHBIN Nearornyeckuii yausepcurer um. B.IL
AcrtadneBay.

2. IlepeyeHb KOMIETEHIUI C YKa3aHHEM 3TANOB UX GOPMHPOBAHMSA B Npolecce H3y4eHHS
AUCHHUILINHBI

2.1. IlepeyeHb KoMIeTeHUM A, (POPMHUPYEMBIX B poLecce U3YyYeHHU S JUCUMIIUHBI:

OK-6 criocoOHOCTh K CAMOOPTaHU3aIMH U CAaMOOOPa30BAHHIO

IIK-1 roToBHOCTH peajn30BbIBaTh 00pa30BaTeNIbHbIE IPOTrPaMMbl IO yUeOHBIM MTpeIMETaM B
COOTBETCTBUE C TPeOOBaHUAMH 00pPa30BATIBHBIX CTAHIAPTOB

IIK-4 ciocoOHOCTh UCTIOIB30BaTh BO3MOXKHOCTH 00pa30BaTEIIbHON CPEABI TSl TIOCTHUKEHUS
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB 00yUYCHHS U 00eCIeUeHUs KauecTBa
y4e0HO-BOCIIUTATEIHLHOTO MPOLIecca CPECTBAMH MPEINO0/IaBaEMbIX yUeOHBIX MPEIMETOB
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2.2. O11eHOYHBIE CPENICTBA

Komnerenuus JMCUUIITNHEL, TPaKTUKH, yY4acTBYIOIIKE B HOPMUPOBAHUH JaHHOW KOMITETCHIIUH Tun xoHTpoNs Onenounoe cpencrso/KMM
Howmep ®opMma
OK-6 criocobHOCTh K | IHOCTpaHHBIN S3BIK, PYCCKH SI3BIK U KYJIbTypa pedd, MHPOPMAIMOHHAS KyJIbTypa U Texymumit 2  |PemieHue TECTOB
CaMOOpTaHM3aINH U TEXHOJIOTHH B OOpa30BaHWM, COLMOJIOTHS, 3KOHOMHKA OO0Opa3oBaHUS, (PHU3NIECKas [pacYeTHBIX u
caMo00pa30BaHUIO KyJITYypa ¥ CIOPT, HeJaroruka, OCHOBBI YUeOHOH JEATENbHOCTH CTYJEHTa, OCHOBBI CUTYaTHUBHBIX 3a/1a4
HAYYHOMW JesITETHHOCTH CTYACHTa, OCHOBBI MaTeMaTHIeCKOi 00paboTku nH(popMaIu,
BBEJICHHE B OHMOJIOTHIO, MUKPOOHMOJIOTHS, 300JI0THs, OOTaHWKA, OCHOBBI 3KOJIOTHU U
OXpaHBbl MPUPOABI, PU3HOJIOTHS YETOBEKA U )KUBOTHBIX C OCHOBaMH (DYHKIHOHAIBEHON 3 [KouTposbHbIE
aHaTOMHUH, IUTOTHCTOJIOTHSA, TEOPHUS IBOIOLWH, TeHETHKA, (pIopa U PacTUTENbHOCTh paboTHI
KpacHosipckoro Kpas W CTpaTernd €€ COXpaHEeHHs, TNpakTHYeckas OOTaHWKa B
oOpa3oBaHnu, Ouopa3zHooOpasue >KMBOTHbIX CpemHeidt Cubupu M CTpaTerdu €ro
COXpaHEHUSI, MOJNEKYJIIPHO-TCHETHUECKHI YPOBEHb OPraHU3aIlH KU3HH, JTaH AP THl
Cpenneit Cubupu W TPOCTPAaHCTBEHHO-TEPPUTOPHAIBLHOE Pa3MEIeHHE PACTeHUil U
KUBOTHBIX, TTPAKTHKA IO TIOMYyYEHHUIO MPO(EeCCHOHANBHBIX YMEHUH U HABBIKOB, B TOM
YHclie TEePBUYHBIX YMEHHUH M HABBIKOB HAyYHO-HCCIIEJOBATEIHCKON AEATEIHHOCTH,
HAYYHO MCCIIE[IOBATENbCKAsl MPAKTHKA, MPEITUINIOMHAS TPAKTHKA
IIK-1 roToBHOCTH [lcuxomorus, memaroruka, BBEJNEHHE B OHOJOTHIO, MHKPOOHOJOTHS, 300JIOTHSA, Texymumit 2 Pemmrenne TecToB
pean30BbIBaTh 0OTaHWKa, OCHOBBI SKOJIOTUHM M OXPaHBI MIPUPOJIbI, (PU3HOJIOTHS YETOBEKA M )KHBOTHBIX pacyeTHBIX u
o0pazoBaTeibHbIC C OCHOBaMH (PYyHKIMOHAJIHHOW aHATOMHH, LHWTOTHCTOJOIUS, TCHETHKA, TEOPHs CUTyaTHBHBIX 33724
MIPOTPaMMBI TTO SBOIOLIMH, OOIasi U HEOpraHWYecKass XUMUsI, aHATUTHUYECKass XUMUs, (pu3ndeckas u 3 KontpomwsHas
y4eOHBIM IIpeMeTaM | KOJUTOMTHAS XVMHS, OpraHNYecKas XUMUS, XUMAYECKU CHHTE3, XUMHUS OKPYIKaroIien pabota
B COOTBETCTBHH C Cpenbl, TpUKIagHas XHMHUS, TEOPHS W TPAaKTHKa (OPMHUPOBAHHS YHUBEPCAIBLHBIX
TpeOOBaHUAMU y4eOHBIX JIEHCTBWIA, THIIBI W MEXaHW3MBl XUMHYECKUX peakiuii, ¢mopa wu | [Ipomexyrouna 1 ODK3aMeH
00pa30BaTeIbHBIX pacTuTenbHOCTh KpacHOSPCKOTO Kpasi U CTpaTeTHH ee COXpaHeHHs, Onopa3sHooOpasme | s aTTecTallus
CTaHAApPTOB KUBOTHBIX CpemHeit CuOupu U CTpaTerMu €ro COXpPaHEHHs, MOJEKYJISIPHO-
T€HETUYECKH YpOBEHb OpraHM3allMM KU3HH, KOMIIETEHTHOCTHBI TOAXOA B
oOpazoBanunu, nanamadtel Cpenneli CHOMpU W TPOCTPAHCTBEHHO-TEPPUTOPHAIBLHOE
pa3sMelIeHue pacTeHUW W IKUBOTHBIX, COBPEMEHHBIN IIKOJbHBIM XWMHUYECKUN
OKCIIEPUMEHT, MPAKTHKa MO MOJYYCHUIO NMPO(ecCHOHATbHBIX YMEHHH M HABBIKOB, B
TOM 4YHCJI€ TEePBHYHBIX YMEHHA W HABHIKOB  HAYYHO-HCCIEIOBATEIhCKOM
JIeSITeTbHOCTH, HAYYHO HCCIIeI0BaTeNbCKas MPaKTHKa, METOMKA 00y4YeHNsT OHOJIOTHH,
METOJIMKA O0yUCHHUS XUMUHU
[1K-4 cnoco6HOCTB [lenaroruka, BBeJjlcHHE B OHMOJIOTHIO, MUKPOOMOJIOTHS, 300J0THs, OOTaHMKA, OCHOBBI Texyuuit 4 Bribop
HCIIOJIb30BaTh 9KOJIOTUM WM OXPaHbl TPHUPOJBI, (PU3UOJOTHS YeNOBEKa M J>KHBOTHBIX C OCHOBAaMH WHAWBUIYJILHOTO
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BO3MOXXHOCTH
o0Opa3oBaTeIbHOMN
Cpenbl s
JOCTHIKCHUS
JUYHOCTHBIX,
MCTallpCAMETHBIX U
MPEIMETHBIX
pe3yIbTaTOB
o0yueHUs u
obecrieueHus
Ka4yecTBa y4eOHO-
BOCIIUTATCIBHOT'O
mporiecca cpeCTBaMu
MPEenoIaBaeMbIX
Y4YEOHBIX MPEAMETOB

(YHKIIMOHAILHOW aHATOMUH, TUTOTHCTOJIOTHS, TEHETUKA, TEOPHSI SBOJIIOLUH, 00IIast 1
HEOpraHu4eckass XUMUs, aHaIUTHYecKas XUMUs, (QU3NUEcKas W KOJUIOMIHAS XUMUS,
OpraHuyecKasi XMMUs, XHMHUUECKHH CHHTE3, XMMHUS OKpY>KaloIIeH cpelsl, MpUKIIa Hast
XMMUSI, DPacyeTHble M OKCIICpUMEHTANBHBIC 3aJadd B Kypce XUMHH, (U3UKO-
XMMHUYECKHEe METOABI aHalM3a, TEOpPHs M NMPaKTHKa (HOPMHUPOBAHUS YHHBEPCATBHBIX
Y4eOHBIX JEWCTBHM, OHOJOrMYecKas XUMHS, THUIBI M MEXaHW3MBl XUMHUYECKHX
peakiuii, XHMHUS XHHOUIHBIX U BBICOKOMOJICKYJSIPHBIX COCTUHCHHUH, XHMUS
TeTePOIMKIMYECKNX COCIUHCHMH, 3aJaHns MO XWMHH ITOBBIILICHHON CIIOKHOCTH,
¢diopa ® pacTUTENLHOCTh KpacHOSPCKOTO Kpas ¥ CTpaTerHd €€ COXpaHCHWUs,
COBpeMEHHBIE 00pa3oBaTeIbHbIE TEXHOJIOTUH, MOJCKYJISPHO-TEHETHUECKHH YPOBEHb
OpraHu3allvy >KU3HHM, KOMIIETEHTHOCTHBIH TOAXO0X B 00pa3oBaHHMH, JaHAMA(THI
Cpenneii Cubupu M TPOCTPAHCTBEHHO-TEPPUTOPUAILHOE pa3MellleHHe PAaCTeHUH U
JKUBOTHBIX, TEOPHSI U IPAKTHKA N3yUEHHS NearOrHIecKOro OIbITa YYUTelNsl OMOJIOTHHY,
NpaKTHKa O MONYYCHUIO NPO(ECCHOHATBHBIX YMEHHH W HaBBIKOB, B TOM 4YHCIIE
HEePBUYHBIX YMEHUH W HABBIKOB HAYyYHO-HCCIIEOBATEIECKON AEATEIBHOCTH, METOJUKA
o0y4eHus: OMOJIOTHH, METOIMKA 00yUCHHS XUMHUH

3agaHus. PabGora ¢
COBPEMECHHBIMU
MH(POPMAITIOHHBIM
A CHCTEMaMH IIO
n30paHHOM

TEME
[InanupoBanue
CaMOCTOSTEIHLHOIO
HCCIIEAOBAaHMS H
aHaIu3
pe3yIbTaToB
[Ty6nuunas 3ammura
pe3yIbTaTOB
HCCIEN0BAaHMS
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3. ®oH/1 OLIEHOYHBIX CPECTB /JIsl MPOMEKYTOUHOI aTTecTalnu

OneHouyHoe cpesicTBO 1. BONPOCHI K IK3aMeHY.
Kpurepun onieHHMBaHUs 10 OLIGHOYHOMY CPEACTBY | - BOIPOCHI K IK3aMEHY.

®opmupyemsie | [IpoaBuHYTHI ypoBeHb | ba30BbIl ypOBEHB [Toporosslii ypoBeHb

KOMIETeHIIMH | chOpMHUPOBAHHOCTH c(hOpMUPOBAHHOCTH c(hOpMHUPOBAHHOCTH
KOMIIETEHIIN I KOMIIETCHIINI KOMIIETEHIIN I
87-100 6amnoB 73-86 GamioB 60-72 6amioB
OTJIMYHO/329TEHO (XOpo1I0/3a4TEeHO) (YyIoBIeT-HO/3a4TEHO

OK-6 OOyuaromuiics Ha OO0yuaromuiics Ha OOyuaromuiicst Ha
MIPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE MTOPOTOBOM YPOBHE
Croco0eH K CIoco0eH K Croco0eH K
caMOOpraHU3aIuu 1 caMOOpraHu3alnuy U caMOOpraHu3aIuy 1
camMo000pa30BaHUIO €aM000pa30BaHUIO caM000pa30BaHUIO

InK-1 OOyuaromuiicst Ha OOy4aromuiics Ha OO0yuarommiicst Ha
MIPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE I'OTOB | IIOPOTOBOM YPOBHE
rOTOB peaTn30BbIBATH pealin30BbIBaTh rOTOB pealn30BbIBATH
o0Opa3oBaTenbHbIC o0Opa3oBaTeNbHbIC o0Opa3oBaTenbHbIC
MIPOrPaMMBbI 110 MIPOrpPaMMBbI 110 MIPOrPaMMBI 110
y4eOHBIM MpeIMeTaM B | y4eOHBIM MpeMeTaM B | y4eOHBIM IIpeMeTaM B
COOTBETCTBHE C COOTBETCTBHUE C COOTBETCTBHE C
TpeOOBaHUAMU TpeOOBaHUAMU TpeOOBaHUSAMHU
o0pa3oBaTenbHbIX 00pa3zoBaTebHBIX 00pazoBaTeNbHbIX
CTaHJIapPTOB CTaH/IapTOB CTaH/IapTOB

IK-4 OOyuaromuiicst Ha OOy4aromuiics Ha OO0yuarommiicst Ha

MPOJIBUHYTOM YPOBHE
CIOCOOEH MCIOJIb30BaTh
BO3MOYXHOCTH
00pa3oBaTenbHON CpeIbl
JUTSL TOCTHKEHUS
JMYHOCTHBIX,
METanpeIMETHBIX U
MPEIMETHBIX
pE3yNIbTaTOB O0yUYEHUS
u o0ecrnedeHus
KauecTBa yueOHO-
BOCIIUTATEIILHOTO
mporecca cpecTBaMu
MIPETOIaBAEMbIX
y4eOHBIX IPEIMETOB

0a30BOM ypOBHE
CIoCOOEH HCIOJIb30BaTh
BO3MOXKHOCTH
00pa3zoBaTebHON CpeIbl
JUTSL TOCTHKEHUS
JMYHOCTHBIX,
METaNpPEeIMETHBIX U
MPEIMETHBIX
Pe3yJIbTaTOB O0YUYCHUS
u obecrneueHus
KauecTBa y4eOHO-
BOCIIUTATEIILHOTO
npoliecca CpeacTBaMu
MPEIoIaBAEMbIX
y4eOHBIX IPEAMETOB

MIOPOTOBOM YPOBHE
CIOCOOEH HCIOJIb30BATh
BO3MOYXHOCTH
00pazoBaTeNbHOMN CpeIbl
TUTSL TOCTHKEHUS
JHYHOCTHBIX,
METanpeIMETHBIX
MPEIMETHBIX
pE3yIbTaTOB O0yUYEHUS
1 o0ecredyeHus: KauecTna
y4eOHO-
BOCITHTATEILHOTO
rpolecca CpecTBaMu
MIPETI01aBaeMbIX
yueOHBIX IPEAMETOB

*Menee 60 6ayioB — KOMIIETEHIIUS HE chopMUpoBaHa

4. ®OH] OLIEHOYHBIX CPEACTB A/ TEeKYIIero KOHTPOJIA

donapl

OLCHOYHBIX CPEACTB BKJIKHYAIOT:

pemicHuE 3aaad, TCECTOB, COCTABJIICHHUEC CXEM

(U3UOTOTHUECKUX TPOLIECCOB; MHIUBUAyaAIbHOE COOECEIOBaHME NpHU 3alluTe J1adopaTOPHBIX
paboT; KOHTPOIBHBIE PAOOTHI

Kputepun oneHuBaHHs CM. B TEXHOJIOTMYECKOM KapTe peWTuHra pabodeld MporpaMMel

JUCHUITIINHBI

OnenouHoe cpencTBo 2 3agauu, TecThbl, CXeMbl (GU3H0T0THYECKHUX NPOLECCOB
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Kpurtepun oneHuBaHus MO OLEHOYHOMY CPEIACTBY 3 — pEIICHHE 3a]lad, TeCTOB, COCTABJICHUE
cxeM (U3UOJIOTrMYECKUX MPOLIECCOB

Kpurtepun orieHuBaHUsI KonuuecTBo 6ammoB (BKiIam B
pPEUTHHT)

Onupaercs Ha U3yUYEHHBIA TEOPETUUECKUI MaTepuan npu 8

pelICHIH

[IpumensieT 3HaHMSI, MOJYYCHHBIE B CMEKHBIX 4

JUCIMILTHHAX

OTBeyaeT Ha JOMOJHUTENLHBIE BOIIPOCHI 10 3a7a4e 3

MaxkcuManbHbIH 0asI 15

Onenounoe cpenctso: 3 KonTpoJibHbIe padoThl
Kpurepun onieHHMBaHUS 1O OLIEHOYHOMY CPEJCTBY 3 — KOHTPOJIbHBIE paOOThI

Kpurtepuu orieHuBaHUsI KonuuecTBo 6ammoB (BKiam B
pEUTHHT)

Onupaercs Ha U3yUEHHBIA TEOPETUUECKUI MaTepuan npu 5

OTBETE Ha BOMPOC

[TpuMeHsieT 3HaHUS, TOTyYEHHBIC B CMEKHBIX 2

JUCIIUIIIHHAX

OTBET pacKpBIBAET MOJHOCTHIO TOCTABICHHBIE BOIPOCHI 3

MaxkcuManbHbIH 0alII 10

OueHouHoe cpeacTBo 4. YueOHbIe KOHepeHunu
Kputepun orieHHBaHMsI 110 OLIEHOYHOMY CPEJICTBY 2 — yueOHbIe KOH(MEPESHIINN
Kpurepuu onenuBanus

Onupaercs Ha W3YYEHHBI TEOpPETUYECKUN MaTepual, 9
UCIIOJIB3YET PEKOMEHAOBAHHBIE ISl CAMOCTOSITEIBLHOU
pabOThI ICTOYHUKH

W3noxxeHne  Marepuaga  JIOTUYHO, COOTBETCTBYET 3
TpeOOBaHUSIM UM pErjJaMeHTy,  CONPOBOXKIACTCS
AJIEKTPOHHOU NpEe3EHTalNen

B nosHOM Mepe BiageeT TEPMHUHOJIOTHMEN, HaBBIKAMHU 3
YCTHOU MyOJIMYHON peun
OTBEYaeT Ha MOCTABJICHHBIE BOMTPOCHI 15

5. OneHouyHbIe CpeACTBA (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPUAJIbI)

BOl'[pOCI)I, 3aa4M, TECTbl K IPAKTUYCCKUM 3aHATUAM.

Tema 2

1. Kondopmauus u nomeHHas cTpykrypa. Poiab 10MeHOB B (OpMHpPOBAHUE AKTHBHOTO
HeHTpa (QepMeHTa, B PEryJsui (epMEHTATUBHOW aKTUBHOCTH W B CBS3BIBAHUH
dbepMeHTOB ¢ MeMOpaHaMu

2. Cragum, CwWIbl, CTaOWIM3HPYIONIME pa3IMYHble KOH()OPMAIIMOHHBIE COCTOSHUS
(bepMeHT-CyOCTpaTHOTO KOMILIEKCA.

3. Kakum TpeOoBaHMSM [OJDKEH OTBEYATh KIIOYEBOW PETYNSATOPHBIH (EepMEeHT
MeTa0O0IMUECKOro My Th?
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4. OcoOEHHOCTH CTPYKTYPBI U CBONCTB aJUIOCTEPUIECKUX (PEPMEHTOB?

OcHoBHbIE TUMBI KOBaJIEHTHOW Moaudukanuu (GepmeHToB. CTUMYIBI M KaCKaJbl

BHYTPHUKJIETOYHON CHTHAJM3AIMH, 00SCTIEYMBAOIIIE UX 3aITyCK

6. Perynauus ¢pepMeHTATUBHON aKTUBHOCTHU IyTeM OEIOK-OENKOBBIX B3aUMOICHCTBUIN?
[Ipumepst

7. ®DakTOpbI TPAHCKPUMIIMH U IKCIIPECCHsI TEHOB (PEpMEHTOB

e

Tembr 3-5

1. Beraucnuts cBOOOAHYTO SHEPTHIO THApoi3a AT® B MOKOAIEHCS MBIIIEYHON KIIETKE, €CITH
[AT®] = 5,0 mmons/m; [AJDP] = 0,5 mmonb/m, [PH]=5,0 MMOIB/I.

2. [lonpoOyiiTe npubIN3UTEIBHO OLIEHUTH CKOJIbKO I' AT® cuHTe3upyeTcs B CyTKH B OpraHU3Me
yenoBeka, umeroiero Bec 70 kr. [TpumepHas koHuenTpanus AT® B kiieTKax COCTaBIsSET
SMMoutb/11, cofiepkaHue BHY TPUKJICTOYHOM BOIBI OKOJIO 15 11. Monspras macca AT® -507r.
[Tonynepuon o6opora AT® B KiIeTKax KUBOTHBIX OKOJIO 1 MUH.

3. Hanmimre cyMMapHOe YpaBHEHHE MIPEBPAIICHUS TIIOKO3bI B JakTart. Jiis rukonmza AG=-
29,5 xkan/monb. KakoBo AG 3TOro MeTaboJImuecKoro myTH MPH CJICTYIONUX KOHIICHTPAIHIX
pearupyomux BeecTs: roko3a 5 MM, nakrat — 0,05 MM, ATP — 2 MM, ADP — 0,2 MM, P; —
IMM.

4. Kaknie BUTAMUHBI BXOJIAT B COCTaB CJCAYIOIIMX BaKHBIX B KATAOOJUYECKUX Ty TIX
KO(EPMEHTOB:

Tuamunanupodocdar

OnapunanennHaunykiaeotun (PAJl) u dnasuamononykieotus (OPMH)
Huxorunamunanennanykineotua (HAJL)

Kosnzum A

5. KaxoB Bbixogq AT® npu nmoaHOM OKHCIIEHUH KJIETOYHBIM TOMOTE€HATOB CIIEAYIOIINX
cyocTpaToB:

[Mupysat; NADH, ¢pykro3o-1,6-mudocdar; pochoenonnupysar, Iiaoko3a,
auruapokcuanerondocedar

6. Kak neiicTByeT Kaplii U3 HHTHOUTOPOB HA MEPEHOC JIEKTPOHOB U oOpa3zoBanue ATD:
Asup, arpaktuiiosul, porenoH, JH®, CO, antumuiua A

7. JloGaBieHne K MUTOXOHIPUSM OJMTOMULIMHA MIPUBOAMT K CHIDKECHHIO KaK IepeHoca
anexkTpoHoB oT NADH na O, Tak u ckopoctu o6pazoBanus AT®. [Tocnenyromee nodaBieHne
JIH® npuBOIUT K YBEIUYCHUIO CKOPOCTH TMEPEHOCA IIEKTPOHOB O€3 COMYTCTBYIOMIETO
U3MEHEHUs cKopocTr o0pazoBanus AT®D. Kakyro peakiinio HHTruOupyeT OJTUroMUIuH?

8. HemenenHoe BBeIcHNE HUTPHUTA OKa3bIBaeT A(HEKTUBHOE JIeueOHOE ICHCTBUE TIPH
OTpaBJICHUN UAHUIOM. Kakosa ocnoBa I[eﬁCTBHH 9TOIr0 aHTUAO0TAa, €CJIIN U3BCCTHO, YTO HUTPUT
OKHUCTsIeT (hepporeMorsioonH B GeppuUreMorioonH?

9. BriOepute npaBUIIBHBINA OTBET:

CTUMyJISIIHS THPEOUTHHIMU TOPMOHAMHU JIBIXaHHUSI MUTOXOH/IPHIA BKITIOYACT:
A. ycuiieHHe TPaHCIOKAIIMH HUTPOKCHJICUHTA3bl B MUTOXOHAPUH

b. ycunenue cuHTe3a MEpeHOCUYNKOB IEKTPOHOB de novo

B ycunenue sxcnpeccun HUITPOKCHUICUHTA3BI

K nnaynupyeMbiM THPEOUTHBIMU TOPMOHAMH O€JIKaM BTOPON BOJTHBI OTHOCUTCS
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A. tutoxpom C
b Anepnsiii pecniupaTopHbiii haktop 1
B. koaktuBarop 1 anb(a peuenropa raMmma akTUBaTOPOB MPOJIUPEPALUN TIEPOKCUCOM

Ycunenue TMpeouJHbIMUA TOPMOHAMU TEPMOTEHE3a B CKEJIETHON MBILIIE CBS3aHO
A. ¢ yCWIEHHEM 3KCIIPECCUHN PUAHOAMHOBBIX PELIEITOPOB

b. nonaBnenuem skcnpeccun Ca-AT®dazb1

B. ctumynsinuel akTUBHOCTH 1€MOMHA3BI 2

JIJs CTUMYJTMPYIOIIETO ACUCTBUS TUPEOUIHBIX TOPMOHOB Ha DKCIPECCHIO Pa300IIaroniero oenka
B OypoM >kupe HeOoOXO0IuM:

A. Tonbpko T-Pir anbda

Bb. Tompko T-P11 Oeta

B. o0a pernenitopa B3aM0O3aMEHSIEMBI

Crumynupyroliee neiicTBHE KaTeX0JaMHUHOB Ha SKCIPECCHIO pa3o0Iiaroniero oenka B 6ypom
JKUPE HE CBA3AHO C

A. CHIJKEHUEM MHTEHCUBHOCTH JIBIXaHUSI MUTOXOHIPHUN

b. ycunenuem smnomnunsa

B. dpochopunupoBanuem tpanckpunuronsoro gpaxkropa CREB

XonooBas afanTalys He BKIIOYaeT

A. MHIYKIHIO A1e3yONMKBUTHHWINpYomEro pepmenta 1
b. unnyknuro nemoauHassl 2

B. yckopenue aerpaganuu AeMOIMHA3HI 2

Tema 7.

1. ITpu BBeA€HUH CTPENTO30TOLIMHA KpbicaM noBkImIaeTcst ypoBeHb MPHK Heliponentuaa 5 B
TUIOTAIaMycCe M €r0 CEKpelus B IapaBeHTPUKYJISPHBIX siapax. Kak aTo nmoBiuseT Ha
noTpebdaeHue KopMa )KMBOTHBIMU?

2. Ilpu nndexnusax u TpaBMax pa3BuBaeTcs anopekcus. Ee mpuunHa cBsizaHa ¢ BIUSHUEM
UHTepIielikuHa 1Ha SKcnpeccHio reHa Heiiponentuaa 5. KakoB 3ToT 3 dexT, mo Bamemy
MHEHHUIO?

3. O0bsacHUTE — TOUEMyY MOBPEXKIECHUE CYIIPaXUa3MaTUIECKUX AJIep HapyIIaeT perysipHOCTb
npreMa MUIIH.

Tema 12.

1. JlenTuH B AMHAMUKE MOJIOBOrO CO3PEBAHUS

2. llentpanbHble U epudepuyeckre penenTopsl K ienTuHy. CoBpeMeHHbIE PEACTABICHUS O
MeXaHHU3Max JIENTUHOPE3UCTEHTHOCTH, €€ BO3MOKHOM OMOIOTHYeCcKOM pou

3. Ipyrue aaumnokuHbl, ux Metabonuaeckue 3pQexTor

4. THCYTMHOPE3UCTEHTHOCTh BO BTOPOM MOJOBUHE OHTOTEHE3A.

5. IlaroreHe3 MeTabOIMYECKOTO CHHIPOMA.

6. [TyTu 1 ciocoObI KOPPEKIIUHA META00IMUECKOTO CHHAPOMA

1. OOHapyXeHO, YTO Yy TOXWIBIX Tpernapar MOKCOHHIWH OKa3bIBAET BBIPAKCHHBIN
AQHTUTUIIEPTEH3UBHBIA 3D QeKT, ymydaer mokasaTelu yrieBOAHOTO oOMeHa. MOKCOHMIUH —
ArOHUCT WUMUIA30JUHOBBIX PELENTOPOB, KOTOPBIC, KaK IMPEAINOIaraloT, MOTYT y4acTBOBATh B
peuenuuu yentuHa. CaenaiTe NpeanoloKEHUE O MEXaHU3ME aHTUTHIIEPTEH3UBHOTO JEUCTBUS
3TOTO IMpernapara
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2.V tyuHoil )xeHuMHbI S0-TH JIeT caxapHblii quadet 2 Tuna. [Ipu ananuze KpoBU KOHUEHTpALUs
XOJIeCTEpUHA U TPUIVIMLEPUIIOB OKa3ajach 3HAUUTENIBHO BhINIE HOPMBI. OOBACHUTE MEXaHU3M
Pa3BUTHA JUCIUMUIEMHUH Y 3TON MAllUEHTKU

IIpumepHBIii BApHAHT KOHTPOJIbHOM padoTsl (Pasxen 1)

1. Paamkanmel KaKMX aMHHOKHCIIOTHBIX OCTATKOB HaWOOJIEe YacTO BCTPEUAIOTCS B aKTHUBHBIX
LEeHTpax PepMEHTOB?

2. Paccunrars AG’ peakuun riok030- 1 -pochar—>Tmoko30-6-pocdar, KaTaIu3upyeMoit
docdormorkomyTaszoit. Ycnosus crangaptaeie: T=298K, pH=7,0. PaBHOBecue
yCTaHABIMBAETCS, KOTJa KOHIIEHTpauK cyocTpaTa u npoaykra coctaBisaroT 0,001 u 0,019
MOJIB/JT COOTBETCTBEHHO

3.  Hwmerotcs 2 peakuuu:

a. A—>B+C, AG” =-7,0 kkan/Moib

b. C—D, AG® =+4,0 kkan/mob

c. Ilpu oObenMHEHNHU UX B OTHOM PEAKIIMOHHOM COCYJIE CMOXKET JIN
CaMOTIPOU3BOJILHO 00Pa30BHIBATHCS BEIIeCTBO D?

4. CxeMaTH4HO M300pa3uTh JOKATH3ALUIO META0OINIYECKUX MyTel, KoMrnoHeHToB DTL] u
AT®cuHTETa3bl, XeMUOCMOTUYECKHI MPUHIIUI CONMPSIKEHUS OKUCITUTENBHOTO
(OCBOPUIMPOBAHUS M IBIXAHUS

5. Kakos Beixogq AT® npu oHOM OKHMCIIEHUHA TOMOTE€HATOM NUpyBara, rmoko3sl, HAJTH,
ecnu rimkonn3, L{TK u okucnutensHoe hochoprnrpoBanne MOITHOCTHIO aKTUBHBI

6. JloGaBneHHe K MUTOXOHAPHUSAM OJIMTOMUIIMHA CHIKAET KaK MEePEHOC JIEKTPOHOB OT
HAJIH na 02, tak u ckopocth cuaTe3a AT®. [Tocnenyromee nodasnenue [JHD
YBEJIMYUBAET CKOPOCTh MEPEHOCA NEKTPOHOB Oe3 n3MeHeHus ckopoctu cuHTe3a ATO.
Kakyto peakunto HHIHOUPYET OJTIUTOMULIUH?

7.  H3oOpaszute cxemMy reHepupOBaHUs TEIUIOTHl B MUTOXOHIPHUIX OYpOro *Kupa

Tembl 10K1210B AJ151 Y4eOHBIX KOH(pepeHnH

Pasznen 1. Monexkynapno-kiemounvie 0CHOGbL MemMadOIUIMA

buoxumus agunonura. CTpyKTypa U T€HE3UC JTUITUTHON KaIlIu.

OBOJIIOLMOHHAS U CPAaBHUTEIbHAS OMOXUMHUS U (PU3HOJIOTHS SHEPTOCOXPAHEHUS
DHJIOKPUHHBIE (PYHKIIMH KUPOBOI TKaHU

Penentops! k sienTuHy. 3Ha4€HUE U IPUYUHBI JICNTHHOPE3UCTEHTHOCTH

CpaBHuTenbHas OMOXUMUS U (PU3UOTIOTHUS JICTITHHA.

JlenTuH ¥ yCTaHOBOYHAS TOUKA TEMIIEPATYPBI

AJZIMTIOHEKTHH U UHCYJUHOPE3UCTEHTHOCTD

TepmMouyBCTBUTENbHBIE HOHHBIE KAaHAJIBI HEHEPBHBIX KJIETOK

MonexynsipHble pelienTOpbl BKyca Ha HEHEPBHBIX KJIETKaX

BexeBbIif aTUTIONNT: TPOUCXOXKICHUES, OMOXHMHUS, BOSMOYKHBIE (DYHKITHH

@DaxTophl TPAHCKPUIILIUY B AUPHEPEHIIUPOBKE aIUMIOIIUTOB Pa3HBIX THIIOB

P030BBII aqUIIONUT U CO3PEBAHUE MOJIOYHBIX JKEJIE3

Ca’" -3aBucumbIii TEPMOT€HE3 B BUJIOM3MEHEHHBIX TJ1a30/IBUTATEIbHBIX MBIIIIAX TYHIIOB
SERCA mexaHu3M TepMOTeHe3a y MTUIl U MIECKOMTUTAIOIINX

Perynsius Tpanckpunimu pazooiatoiiero oenka 1

CoBpeMeHHbIE TIPEACTABICHHS O TPAHCIIOPTE KUPHBIX KUCIOT B MUTOXOHAPUU TTOCPEACTBOM
pazo0miaronumx 6eIKoB

MuTOXOHIpUATEHOE Pa300IeHUE U TeHepaIlis aKTUBHBIX ()OPM KHCIIOpO/1a

Konnenmus «nHANBUAYaNTbHOTO MeTabomnuecKoro npoduis». Mictopust 1 COBpeMEHHBIH
ITOJIX OJIbI
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MeTtaboI0MHUKa 1 METAOOHOMHMKA — ABa pa3HbIX MOAXO0Ja K U3YYCHHUIO MeTa00IM3Ma YeJIOBEKa U
JKHNBOTHBIX

Pa3znen 2. Duzuonocuueckue u OUOXUMUYECKUE OCHOBbL unaueudyaﬂbelx, CE30HHblX,
PECUOHATIbBHBIX SMHUYECKUX ocobenHocmell MemaboauzMa yenoseKkd u e2o HapymeHuﬁ

MeTtabonmueckrne 0COOCHHOCTH KOpeHHOTo HaceneHus CeBepa

TepMoreHHbIC KUPOBBIC TKAHU YEIOBEKA.

I/ICTOPI/UI N COBPECMCHHBIC MMPCACTABJICHUA O JUCT-UHAYLIUPOBAHHOM TCPMOI'CHEC3C
Ce30HHBIEC U PETHOHANBHBIE 0COOEHHOCTH KUPOBBIX TKaHEH YelloBeKa
DTHUYECKAs TPEPACIIOIOKEHHOCTh K CaXapHOMY THA0ETy M €€ IPHINHBI
MuToxoHApHaIbHbIe TUCHYHKINUU. BUIbI, BO3MOXHOCTH KOPPEKITUH
brnoxumnueckrne OCHOBEI 3pl"01"€HHOI71 JUCTCTHUKU B CIIOPTEC

Wpwusun. [Ipupona, pyHKIINH, BOZMOKHOCTH UCIIOIB30BAHUS B MEITUITIHE

BOl'[pOCI)I K 3K3aMEHY

1. Kondopmarus u MexaHU3MbI ()EpPMEHTATUBHOTO KaTalHn3a

2. OcHOBHbIE MeTa0OMMYECKUE MYTHU KIETKH >KMBOTHBIX. AJUIOCTEpUYECKas Pperyssuus
MeTa0O0JIMYECKHUX MyTeH.

3.  Xumunueckas Moaupukanus pepMeHTa Kak crnoco0 nepextoueHns MeTaboInueckoro my T4
Ha HOBBIM CTallMOHAPHBIN YPOBEHD (DYHKIIMOHUPOBAHHUS.

4. buonorumueckue MeMOpaHbl U KOMIIAPTMEHTAIU3ALMS METa00INYECKUX My TEH.

5. OOmue NpuHIMIEI PETYJISIIHA SYKCIPECCHH TeHOB

6. Oneprooomen kieTku. ComnpspKeHHE TMPOLECCOB OKHMCIMTENbHOTO KaTaboiu3ma ¢
SHEPronoTPeOIISIIOIIUMHU MTPOLIECCAMHU.

7.  CrpyktypHas ocHoBa AT®, omnpenensionias BBICOKMM  HOTEHIMal  MepeHoca

bochoprITbHOI TpyTITEL.

Cy0ctpaTtHoe pocopunupoBanue. I[pumeps

9. OkwucnutenbHOe  (pochopumupoBaHrue, XEMUOCMOTHYCCKHA MEXaHHM3M  CONPSDKEHUS
TPAHCHOPTA EKTPOHOB U cuHTe3a ATD

10. OcHoOBHbBIE PHEPreTUYECKUE BAIIOTHI: JIEKTPOXUMUYECKHUM noTeHunan H+ Ha BHyTpeHHel
MHUTOXOH/IpHaIbHONH MeMOpaHe; BbICOKOIHepreTnieckue dpocdatsl

11. KIIJ nmnpeBpameHuid SHEpruM B  KiIeTke. Perymupyemoe  pa3oOlieHHe  OK
dbochopunupoBaHust TbIXaHUS

12. TupeouaHble TOPMOHBI U PETYJIISALUS SFHEProOOMEHa KIETKU

13. MerTo/1bl OLIEHKH 3HEPrOOOMEHA Ha KJICTOYHOM YPOBHE

14. Wcrtopuyeckue STambl pa3BUTHA MpeAcTaBieHUN o metabonm3Me. COBpEeMEHHBIE METOMbI
M3y4YEHUs KJIIETOYHOT0 MeTaboIn3Ma

15. Merabonomuka: pajgayu v NepCreKTUBBI

16. T'omeocTa3 5HEpreTMYeCKMX M IIJIACTUYECKUX CyOCTpaToB BHYTPEHHEH Cpelbl Kak
OCHOBHOE€ YCJIOBHE HAJEXKHOCTU KIETOYHOro Merabonusma. Ero HelposHaoOKpuHHas
perynsnus

17. ®yHKIMOHAJIBHAS CUCTEMa PEryJIALUHU MOTPeOIeHUs MUIIH. AHaTOMUYECKas JTOKAIU3aLus
LIEHTPAJIbHOTO 3BE€HA; OPEKCUTCHHbBIE U aHOPEKCUTCHHBIE CUTHAJIbI

18. @yHKIMOHaNIbHASI CUCTEMA TEPMOPETYISIIMA. AHATOMUUYECKas JIOKAJIN3alHsl LIEHTPAJIbHOTO
3BEHA; perenTopsl, 3HPeKTopsI

19. buonoruueckoe 3HaueHUE yTriaeBOJOB. OCHOBHBIE METAOOIMYECKHE IYTH YIJIEBOJHOTO
0OMEHa B Pa3HbIX TUIAX HUBOTHBIX KIETOK

20. HeiiposHIOKpUHHAS PETyJIALUs YITIEBOIHOTO oOMeHa U ee HapyieHus. CaxapHblil 1uaber.

21. Bwuasl TUNMUAI0B U UX OMOJIOTHYECKAs POJIb B )KUBOTHOM KJIETKE.

*x
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22.
23.

24.
25.

26.
27.

28.

29.
30.
31.
32.
33.

34.

Oco0OeHHOCTH TUITUIHOTO OOMEHA B Pa3HBIX THUIAX KIIETOK.

XKupoBast Tkanb. Tumel, aHaTOMUYecKas JIOKaJu3alus, OCOOEHHOCTH MeTaboau3Ma
TUMHI0B, GYHKIHU. [ OpMOHBI )KHUPOBOM TKaHU

TpancnopTHbIe GOPMBI IMIUIOB B KPOBH.

Paznmunble a30TcoIepIKAIINE BEIECTBA KJISTKH U THUIIEBbIE aMHHOKHUCIIOTHI KaK CyOCTpaThI
JUIS UX CUHTE3a.

OO0mue myTH KaTaboar3Ma aMUHOKHCIIOT.

CTI', wuncymun, HWII®P, Ttecroctepon, AKTI' M TIJIIOKOKOPTUKOWIBI B PpEryJsluu
a30TUCTOr0 OOMeEHa

[ToTpeOHOCTE 370POBOrO YENOBEKAa B HHEPIUH, OCHOBHBIX METAa0OJMTaX, BUTAMHHAX H
MHUKpO3JIEMEHTAX.

Teopus panmonansHoro nuranus Ilokposckoro. OCHOBHBIE MOJIOKEHUS

Teopus anexkBatHoro nutanus YrosiaeBa. OCHOBHBIE MOJIOKEHUS

Bo3zpacTHble 0cOO€HHOCTH CEKpeLtH JISNTHHA U YyBCTBUTEJIIBHOCTH K HEMY

[TaToreHe3 MHCYJIMHOPE3UCTEHTHOCTH B META00INYECKOM CTapEHUH

OCOOEHHOCTH 3HEPreTHKH Ha KJIETOYHOM YPOBHE y TMOMKHIOTEPMOB M I'OMOMOTEPMOB.
CoBpeMeHHbIe NpeACTaBIeHUS 00 IBOJIIOLMOHHOM IIPOUCXO0KIEHUN TOMOMOTEPMHUH.

OHIO W TeTepoTepMMsl KaK pas3Hble JKOJOTMYECKHE CTpaTeruu  IMepeXUBaHUs
HEOJIAronpUsTHRIX KIMMaTHYECKUX yclnoBuid. Dusnonornyeckne MexaHu3Mbl THOCpHAIINN
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3.3. AHaiu3 pe3yJbTAaTOB O0y4YeHHUS] M IepeYyeHb KOPPEKTHUPYIOIIHMX

MEpPONPUSITHIA MO YUeOHOM TN CIUIIHHE

[locne oxoH4YaHMs W3y4YEHHs CTYJCHTAaMH Y4e€OHOM IUCIMIUIMHBI MO pe3yjbTaTraM ee
IpEnoAaBaHusl €KEroJHO OCYLIECTBIISIOTCS CIAEAYIOLUE MEPOTIPUSATHS:
aHanu3 U 00paboOTKa pe3yJbTaTOB MPENoJaBaHUsl JAUCLUUIUIMHBI M Pe3yibTaTOB KOHTPOJIEH

(MpOMEKyTOYHOT'O U UTOTOBOTO);

1. BO3MOXXHOCTh TIEPECMOTpa U BHECCHHE H3MEHEHHH B Y4eOHbBIE, METOAMYECKUE U

OpTraHHU3allMOHHBLIC (bOpMI)I 1 MCTOABI NpCIOJaBaHUA JUCIHUIIIINHEI,

2. paccMOTpeHUE BO3MOYKHOCTEM BHECEHHUs MOKEJIaHUW 3aKa3uMKOB B COJICPKAHUE U

peanu3auio U3y4eHus TUCHUILINHBI CTyIeHTaMu (nopmeens 3axazuuka);

3. ¢dopMHupoBaHUE TEpeyHs PEKOMEHIAUUH M KOPPEKTHPYIOIUX MEpPONPHUITUN s
ONTUMU3ALMKA TPEXCTOPOHHETO B3aMMOJCHCTBUA MEXAY CTYJCHTAMM, IPENOJABATEIIIMH U

NMOTpeOUTEIIMU BBIITYCKHUKOB 00pa3oBaTeabHOM nmpodeccrnonanbHoi nporpamMmsl (OI1IT);

4, PEKOMEHAAIUU U MCPOIIPUATHA IO COBCPHICHCTBOBAHUIO IIPCIIOAaBaHUA U U3YUCHUA

JUCHUITIINHBI.
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JIucT BHeceHUus U3MEHEeHU M

JlononHeHuss M U3MEHEHHMsT B paldodeil mnporpaMme JUCHUIUIMHBI Ha

2018/2019 y4deOHsbIit rox

B pabouyto nmporpaMMy IHUCHUIUIMHBI BHOCATCS CIEIYIOIINE U3MEHEHHUS:

1. Chomucok muTepaTypbl OOHOBIEH Y4Ye€OHBIMH U  y4eOHO-METOIUYECKHUMHU
U3JaHUSIMH, D3JEKTPOHHBIMM OOpa3oBarelbHbIMU pecypcamu. OOGHOBIIEH
nepevYeHb COBPEMEHHBIX npodeccruoHaIbHbIX 0a3 JAHHBIX u
MH(OPMAIIMOHHBIX CIPABOYHBIX CUCTEM.

2. OGHOBIIEH NEPEUYEHb JIMLEH3UOHHOTO TPOrPaMMHOI0 00ECTIEUEHUSI.

3. B ¢onz oLIeHOYHBIX CPEACTB BHECEHBI U3BMEHEHHS B COOTBETCTBUU C MIPUKA30M
«O0 ytBepxaenun IlonoxxeHus o QoHIEe OLIEHOUHBIX CPEICTB I TEKYILIEIro
KOHTPOJII yCIEBAEMOCTH, NPOMEXYTOUYHOM M HTOrOBOM (rocynapCTBEHHOM

uToropoit) arrecratuu» ot 28.04.2018 Ne 297 (1)

PaGouass mporpamma mepecMoTpeHa W 000peHa Ha 3acelaHuu Kadeapsl

ouosioruu u 3konoruu 07.05.2018 r. mpotoxosn Ne 9

BHecenHble W3MEHEHUS YTBEPKIALO:

3aBenyromuii Kadeapoir OMOJIOTHH U DKOJIOTHH / /// 7 ///% ~ E.M. AaTtunona
u/

Ono6peno HMCC (H) dakynbpTeTa 6nonoruu, reorpaguu 1 XuMuu

[Tporokois Ne 9 ot «13» nronsa 2018 r. {/ / e
Ipencenarens HMCC (H) e iwedpsd  A.C. BiusHenoB
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JIMCT BHECEeHUS U3MEHEHUM

JlononHeHust U u3MeHenust padoueit mporpammel Ha 2018/2019 yueOHbI# TO

B pabouyro mporpaMmy BHOCSITCS CIEAYIONINE U3MEHECHHUS:

1. Ha tutyneHom nucre PIIJI m ®OC wu3MeHEHO Ha3BaHME BEAOMCTBEHHOMU
NPUHAICKHOCTH «MHMHUCTEPCTBO HAyKM UM BBICHIErOo 00pa3oBaHMs» Ha
OCHOBAaHMHU MpHKa3a «O0 BHeCeHUU u3MeHeHuil B cBeaeHus o KITIY um. B.IL

ActadneBay ot 15.07.2018 Ne 457 (m).
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JIucT BHEeCeHUus U3MEHEeHU M

JonosiHeHUsT W W3MEHEHHsT B pabodeil mnporpaMMbl JUCHUIUIMHBI Ha
2019/2020 y4eOHbIit oA
B pabouyto nporpamMmy JUCHUIUITMHBI BHOCATCS CIEAYIOIIME U3MEHEHUS:
Cricok nmurepaTypbl OOHOBJICH YUCOHBIMH M yU€OHO-METOUICCKUMU H3TAHUSIMH,
AJNIEKTPOHHBIMU  00pa3oBaTeNbHbIMU  pecypcamMu. OOHOBJIEH  IEpeyeHb
COBPEMEHHBIX MNPO(ECCHOHAIBHBIX ©0a3 MaHHBIX W HUHGPOPMAIMOHHBIX
CIIPaBOYHBIX CHCTEM.

OOHOBJICH INEPCUCHD JIMOCH3NOHHOI'O ITPOIrpaMMHOIO oOecreuyeHusl.

PaGoyass mporpamma mnepecMOTpeHa W oOjo00peHa Ha 3acelaHuu Kadeapbl
ounonoruu, xumun u dkojtorun 15.05.2019 r. mporokon Ne 8

BHeceHHbIe N3MEHEHMS YTBCPIKAAKO:

3aBenyromuii kadeapoi OMOJIOTUH, XUMUU /// e
Y KOJIOTUH ”//77/ _ E.M. AdTunosa
\J/

Ono6peno HMCC (H) dakynbsTeTa 6nonoruu, reorpaguu 1 XuMuu

[IpoTtoxon Ne 8 ot «23» mast 2019 r. /{/ w/
[Mpencenareas HMCC (H) o Dy 5:,5/ A.C. biusueron
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JInct BHeceHUs U3MeHEHUIH
JlononHeHnst 1 U3MEHEHHs B pabouyio mporpaMmy muctuiuinabl Ha 2020/2021 yueOHbIi rox
B pabouyto nmporpaMMy AUCHUIUIMHBI BHOCATCS CIEAYIONINE U3MEHEHMUS:

1. OOHOBIIEHBI TUTYJIBbHBIE JUCTHI paboueil mporpaMMel, (JOHJA OLEHOYHBIX CPEICTB B CBA3M C
U3MEHEHHEM BEJOMCTBEHHON MpPHUHAMJIEKHOCTH — MUHHMCTEpCTBO MpocBelieHus Poccuiickoit
denepauuu.

2. O6HOBiIeHA M corjacoBaHa ¢ HayyHoW OmOimorekoit KI'TIY um. B.II. AcradpreBa «Kapra
JUTEPATypHOro OoOecredeHus» (BKJIIOYash JIEKTPOHHBIE PECYpChI), COAEpXkaliasi OCHOBHYIO U
JIONIOJTHUTEBHYIO  JIMTEPATypy, COBPEMEHHblE TNpodeccHoHanbHble 0a3bl JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI.

3. O6noBnena «Kapra wmarepuanbHO-TEXHHUECKOW 0a3bl JUCHUIUIMHBD», BKIIOYAIONIAs
ayIUTOPUU Ul TPOBEJIEHMs 3aHATHH JIEKLIMOHHOTO THIA, CEMHUHAPCKOrO THIIA, KypCOBOIO
IPOEKTUPOBAHUS  (BBIIOJHEHHUS KYpPCOBBIX paboOT), TPYMNIOBBIX M  WHAMBUIYaJIbHBIX
KOHCYJIbTAIMH, TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U POMEKYTOUHON aTTeCTaIllH, TOMEIICHUS
JUTSL CaMOCTOSTeNTbHOM paboTel oOywarommxcs B KITIY wmm. B.II. ActadreBa m KOMILIEKC

JIMIIEH3UOHHOTO U CBOOOTHO PACIPOCTPAHSIEMOTO MPOrPAMMHOT0 00ECIICYCHUSI.

Pabouvast mporpamMa mepecMOTpeHa U 0J00peHa Ha 3acelaHuu Kadeapbl OMONOTHH, XUMHU H
skonoruu 13.05.2020 r. mpotokosn Ne 10

BHeceHHble UI3BMEHEHHUS YTBEPKAALO:

3aBenyrouuii kadeapoit 6Guosoruu, XUMHUU

U DKOJIOTUU E.M. AatunoBa

///m/”/ o

¥

Ono6perno HMCC (H) dakynsTeTa Onosioruu, reorpaduu ¥ XUMUH

ITporoxon Ne 8 or «20» mast 2020 r.

[Ipencenarens HMCC (H) : % Z} i V/ ,u( A.C. bauzHenos
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4. YYHEBHBIE PECYPCbI

4.1. Kapra aureparypHoro o6ecnieyenusi Aucuumiimuibl U3bPAHHBIE I'VTABBI ®U3NOJOI'MHA nus 6akanaspos OOII no HanpasJieHNI0
44.03.05 «Ileparornueckoe odpasosanne», Hanpasaennocts (mpoduinb) buonorns n xumus no o4Hoi gopme 00ydeHus.

Mecro KonuuectBo
HaumenoBanue XpaHeHU/3IeKTPOHHBIN AK3EMILISIPOB/TOUYEK
aapec JlocTyna
OcHOBHas TUTEpaTypa
Kamkun, A. T'., Kucenesa U.C. Atnac o ¢usuonoruu. T. 1 - M. : [DOTAP-Meaua, 2013. - 408 c. U3, AHJI, AVJI 20
Camoiinos, B.O. Menumackas Onodusmka : yaeOHuK s By3os / B.O. Camoiinos. - 3-e u3f., ucnp.  JO1L. - YHuBepcuTeTcKas WNHnuBuyanbHbIN
Cankr-IletepOypr : CrerJIut, 2013. - 604 ¢. [9aexTponHEI pecypc]. - URL: OubIMoTeKa HEOTPaHWICHHBIN JOCTYT
http://biblioclub.ru/index.php?page=book&id=253912 (12.09.2018). ONLINE
Komog, B.I1. Buoxumus [Tekcr] : yueOnuk st By3os / B. I1. Komog, B. H. llIenosa. - M. : [lpoda, 2004. - 43, AHJI, AVJI 72
640 c.
buonornyeckas xumus : yaeouuk / A.Jl. Taranosuu, 3.1. Onenkwuii, H.}O. Konesanosa, B.B. Jlenesuu ; pen. YHuBepcUTETCKAS WHIuBH Ty TBHBIH
A.Jl. TaraHoBHYa. - 2-€ U31., HCTIP. - MUHCK : Bpimiimas mkoa, 2016. - 672 c. [DnekTpoHHBIH pecypc]. - oubmmoTeka HEOTPaHWYEHHBIN JOCTYTI
URL.: http://biblioclub.ru/index.php?page=book&id=235731 ONLINE
EncykoBa E.W. PykoBoncTBO Kk 1a00paTOpHO-TIPAKTHYECKUM 3aHATHSIM IO (PU3HOIOTHH YETIOBEKA W KUBOTHBIX. OBC KI'TIY um. B.IL WNHnuBuyanbHbIN
— Kpacuospck:KI'TIY um. B.I1. Acradrena. 2015. - 146 ¢. [DmekrponHbIi pecypc]. - URL: AcradbeBa HEOTPaHWICHHBIN JOCTYT
http://elib.kspu.ru/document/16345
JlonmomHUTENBHAS IUTEpATYpa

Mensenes JI.H., Encykosa E.W. Bypas xupoBast TkaHb. MOJEKYISIPHO-KIETOYHbBIE MEXaHU3MBI PETYIIUPYEMOTO U3, AHJI 4
repmorenes3a — Kpacnosipck: Amansrama, 2002, 510c.
Encykosa E.W. bronorudeckuii TerrorenepaTop // TEKCT U MPE3SHTAITHS JICKITHH http://elib.kspu.ru/document/1 WHIuBH Ty TbHBIH

0851 HEOTPaHWYECHHBIM JOCTyI
EncykoBa E.W. TepmoarHaMuKa KHUBBIX CUCTEM // IPE3CHTALINY JICKIIUN http://elib.kspu.ru/document/1 WHnuButyanbHBIN

0866 HEOTPAaHUYECHHBIN JOCTYI
Ummts U.b., Mensenes JI.H., Encykosa E.J. Dkonorus genoBeka (37IeKTpoHHOE yaeOHOE ITocodne) — http://elib.kspu.ru/document/1 WHIuBH Ty TbHBIH
KpacHosipck: KI'TTY um. B.I1. Acradbesa, 2014 3765 HEOrpaHUYEHHBIN AOCTYII
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4.2. Kapra MaTepHaJbHO-TEXHNYECKO# 0a3bl (ucuMIuInHbl « A30paHHbIE IJIaBbI
(puznosIorum» AJs CTY/ICHTOB OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl
Hanpasnenue noarorosku 44.03.05 Ilenarorndeckoe odpazoBanue (¢ AByMs pOPHIIIMH
MOJIrOTOBKHM), HAIIPaBJICHHOCTH (Mpoduiib) 0Opa3oBaTesibHONM porpamMMbl bronorus u xumust 1o

ouHOI hopme 0OydICHHS

Ayauropusi

\ O6opynoBanue

Aynuropuu AJis JeKIIMOHHBIX / 1a00paTOPHBIX 3aHATUI

r. Kpacnosipck, yi. Anst
Jlebenesoii, 1.89,
ayna. 1-536

VYyeOHast Jocka- 1 1IT., HHTEpaKTUBHAS JTOCKA C TIPOEKTOPOM +
CHUCTEMHBIH OJIOK-111IT., ydeOHbIe MaTepHUaJIbl IO AHATOMHUU
YeNoBeKa, ANeKTpokapauorpad-1ur., mueBMoraxomerp-1mr.,
ayamoMeTp- 1 mT., POTOANEKTPOKOIOPUMETP- 1 IIT., CIUPOMETP-
L., ToHOMeTp- 1 IT., BECHI ANIEKTPOHHBIE- | TIT., THPOPMAIIMOHHBIE
TaOJHIIBI TTO 300JI0TUH, OOTAHUKE, AaHATOMHUH M (PU3HOJIOTUH

Linux Mint — (CBob6oHas aunen3ust GPL)

AyauTOpuN U1 CAMOCTOSITEIHHOM pabOThI

r. Kpacnosipck, yi. Anst
Jlebenesoii, 1.89,
aya. 1-105

KoMIbroTep- 15 mr., MOY-5 mr.

Ilpoepammnoe obecneuenue.: Microsoft® Windows® Home 10
Russian OLP NL AcademicEdition Legalization GetGenuine (OEM
murieH3usi, KoHTpakT Ne Tr000058029 ot 27.11.2015);

Kaspersky Endpoint Security — JIui ceptuduxar NelB08-190415-
050007-883-951;

7-Zip - (CBobonnas nunensust GPL);

Adobe Acrobat Reader — (CBoOomHast TUTICH3US);

Google Chrome — (CBoOoaHas! TUTIEH3NSA);

Mozilla Firefox — (CBoOogHas TUIICH3NS ),

LibreOftice — (CBoGoanas nunien3us GPL);

XnView — (CBoOomHAS JTUTICH3US);

Java — (CBoOOIHAS TUIICH3USA);

VLC — (CBoOonHast TUIIEH3HS).

I'apanrt - (norosop Ne KPC000772 ot 21.09.2018)
Koncynsrantllmtoc (morosop Ne 20087400211 ot 30.06.2016)
Hoyt6yx — 10 mr.:

Ilpoepammuoe obecneuenue: Anpt OOpazoBanue § (nuieH3ust Ne
AA0.0006.00, noroop Ne JIC 14-2017 ot 27.12.2017
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