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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




PaGouas mnporpamMma AWCHUIUIMHBI «AHATOMUST ¥  (U3HOJIOTHUS  UYEITOBEKa»
aKTyalnm3upoBaHa M OOCyXJIeHa Ha 3acefanuu Kadenpsl OWONOTHH, XUMHH W
AKOJIOTU U

npotokois Ne 8 ot «15» masg 2019 r.
iy
3aBenytromuii kadenpoit /4 ‘/7/ M. AgtunoBa

Ono0OpeHo  Hay4YHO-METOJAMYECKHMM  COBETOM  CICIMAIBHOCTH  (HAMpaBIICHUS
noarotoBku) dakyiabrera bBI'X

«23» mas 2019 r. IIporokom Ne 8 o / J ("
Mpencenarens HMCC (H) ~ Dhuete, > AC. Buusnenos




1. TOSICHUTEJbHAA 3ATIMCKA

1.1. Mecro AucUMIIMHBI B CTPYKTYpe 00pa30BaTe/ILHOI POrpaMmbl

[Tporpamma AUCIHMIIMHBI pa3paboTaHa B COOTBETCTBUU C (efiepabHbIM IOCY1apCTBEHHBIM
00pa3oBaTeIbHBIM CTAHIAPTOM BBICHIETO OOpa30BaHMs MO HampaBieHuto noAarotoku 44.03.05
[Tegaroruveckoe oOpa3oBanue (C AByMsl MPOPWISIMH MOATOTOBKH) (YpOBCHb OakajaBpHara),
YTBEP)KJICHHBIM TIpHUKa3oM MUHHCTEPCTBOM 00pa3oBaHusi W Hayku Poccwuiickoit deneparuu ot 9
¢despans 2016 . Ne 91; ®denepanbabiM 3akoHOM «O06 o6pazoBanuu B PO» ot 29.12.2012 Ne 273-
@3; mpodeccroHanbHbIM cTanaapToM «llemarory, yTBep:KIeHHBIM NpHKa3oM MHUHHUCTEPCTBA Tpyna
u couuanbHou 3aumThl Poccuiickoit @enepanuu ot 18 oxtsaOps 2013 . Ne 544H.; HOpMaTUBHO-
MPaBOBBIMU JIOKYMEHTAaMH, PETIaMEHTHPYIOMUMU obOpaszoBarenbHbid mporecc B KITIY um. B.IL
ActadpeBa 1O HampaBieHHOCTSM (mpodumnsim) obOpa3oBarenbHOU mporpammel leorpadus wu
Ouonorusi, ouHOU (opmbl 00yueHus Ha (akynsrere Ouosnoruu, reorpapuu u xumuu KITIY um.
B.I1. ActadneBa ¢ mpucBoeHNEM KBAIM(pUKAIIMKA OaKajaBp.

JlucuuiianHa OTHOCUTCS K BapHaTUBHOM YacTH Y4EOHOro IUIaHa.

1.2. O6mas TpynoeMKocTh AHCHUILIMHLI - B 3.E., yacax u Hegesix
OOmiass TPyJOEMKOCTh MOUCHUIUIMHBI COCTaBIseT 6 3aueTHBIX eauHull, 216 yacos.
JucuunianHa, coraacHo rpaduky ydeOHOro mpoiiecca, peanusyeTcs Ha 5 kypce B 10 cemectpe.
®opMa KOHTPOJI — IK3aMEH.
1.3. Heab0 ocBOeHMs] AUCHMIUIMHBI SBISCTCS COBEPIICHCTBOBAHUE TMPEIMETHBIX
KOMITETEHIINI 0 psAay pa3nenoB (U3MOJOTMH YeJIOBEKa M BBICHIMX YXUBOTHBIX (METa0OIU3M H
9HEProoOMEH), BOBIICUCHUE B HCCIEAOBATEIBCKYIO NEATEIILHOCTh CTYJIEHTOB - OyAYIIMX yIUTEIeH

OUOJIOTHM.

1.4. OcHOBHBIE pa3aesibl COAePKAHUSA

1. Kondopmanus u hepMeHTaTUBHBIN KaTamu3

2. MonexymnsipHasi Ono3HepreTUKa

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

4. DBOJIOIMOHHBIE U SKOJIOIMYECKHE aCIIEKThl SHEProOOMeHa U TEPMOPETYIIALUN

5. AHatomust ¥ GUHONOTHS HEHUPOIHIOKPUHHOM PETyNAlUd SHEproooOMeHa U
MeTabonm3ma

6. YrneBoaHbIit 0OMeH

7 Jlunuaueii oOMeH

8. A30THUCTBIN 0OMEH

9 BospacTHble 0cOOEHHOCTH SHEpProoOMeHa U MeTaboar3Ma



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

3amaun OCBOCHUS [1nanupyemsble pe3yabTaTbl 00yUeHUs MO Kon pesynbrara
JUCITUTLTAHBI TUCITUTLIINHE o0y4eHus
(xoMIeTeHIus)
CucreMarusaius, 3HATh: OK-6, TIK-1, T1K-4
00001IeHe U yriayOneHHe | o  3aKOHEI TEPMOIUHAMUKH u
3HAHMH W YMEHMH IO | 0COOCHHOCTH 170 MIPOSIBIICHUS B
paszaeny «@uznosiorus | buocucreMax
MeTabonM3ma U | e o0mue IPUHIUIIBI OpraHusanuu
3HEProoOMeHay. MeraboimM3mMa W JHEproooOMeHa  Ha

KJIETOYHOM ypoBHe, poiab HAJIH wu
®OAJ/IH2 B  nmepeHoce  BJIEKTPOHOB,
OCHOBHBIE SHEPTreTUUECKHUE BATIOTHI

® OCHOBHblE MeTabolIMyecKue IyTH B
YIJI€BOJHOM, JIMIMJIHOM U a30THCTOM
oOMeHe, WX JIMMUTHpYIoLe (epMEHTHI U
AJIOCTEPUUECKYIO PETyJIALHUIO

® MEXaHU3MBbI OKHCJIUTEIFHOTO
dochopunupoBanus: opranuzanuo DTLI,
CTpOEHHUE AT®cunTerassl,
XEMHUOCMOTHYECKHHA HPUHIHI
CONPSKEHUS

® OCHOBHBIC METOJIBI U3yUYCHUS

HEProoOMeHa KIIETKH

e 001IMe NPUHIUIBI HEHPOIHTOKPUHHON
PETyJISIIUY SHEProoOMeHa 1 MeTaboan3Ma

® BO3pacTHblE OCOOCHHOCTH  OOMEHa
BCILIECTB U SHEPTUU

¢ (QU3HOIOTHYECKHE OCHOBBI TUTAHUS

® OCHOBHBIC HANpaBICHHUS HBOJIOLUH
HHEProoOMeHa U TEPMOPETYJIISALIH

Bnanets:
HaBBIKAMU PabOTBl C  3JIEKTPOHHBIMHU
pedepaTUBHBIMU Oazamu JTAHHBIX,
IIOMCKOBBIMU CUCTCMAMU.
OBiagenue MeTodaMHu | 3HaTh: OK-6, IIK-1, TIIK-4
MOJIyUCHUA COBPCMCHHOT'O | OCHOBHBIC BHU/IbI (bH?)I/IOJIOI‘I/I‘ICCKOFO
Hay4YHOTO 3HAHUS, | IKCTIEPUMEHTA (OCTPBIA, XPOHUUYECKHH, In
BKJIIOUCHHE B | vitro)




HCCIIEIOBATEIILCKYIO PaboTy

BmaneTs:

HekoTtopeiMu OMOXHMHUYECKUMU 5
(1)I/I3I/IOJ'IOFI/I‘-I€CKI/IMI/I METOOdaMU,

HaBbIKAMH  PabOTBI B COBPEMEHHOM
MH()OPMAIIMOHHOM MPOCTPAHCTBE

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

YMeTs:
MOMYJIAPHO M HAYYHO HM3JIaraTh MaTepual
1o (U3UONIOTHH YETIOBEeKa U )KUBOTHBIX;

pa3pabaTsiBaTh WJLTIOCTPATHBHBIN
MaTepuan (CXeMbl, PUCYHKH)
BrnaneTs:

HaBbIKaMH peucHuAd PaCUCTHBIX 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 IIPECACTABIICHBI B

pasaeiic <<CDOHI[I>I OIICHOYHBIX CPCACTB». 3a4eT Mo OKOHYaHUH KypcCa BBIIOJHACT POJIb UTOTOBOTO

KOHTPOJIA.

1.6. Ilepevyenb 00pa3oBaTeIbHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX NPH H3yYeHUH JMCHUNIHHBI:

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

2) npoGieMHOE 00yueHue

3) naTreHcuduKanys o0yueHHst HA OCHOBE CXEMHBIX U 3HAKOBBIX MOJIelIel yueOHOro MaTepuaa




2. OPTAHUBAIMOHHO-METOANYECKHUE JOKYMEHTBI
2.1. Texnosornueckasi Kapra o0yuenusi Aucuuninte «M3opannpie riaasbl GU3HOJIOrHI»
JJIS1 CTY/ICHTOB OCHOBHO# 00pa30BaTe/IbHON MPOrpaMMbl
Hampasnenue noarorosku 44.03.05 [legarorudeckoe oopazoBanue (¢ 1ByMs NPOQPUISIMU TTOJITOTOBKH),

HaIpaBJIeHHOCTH (Tpoduiib) 0OpazoBarenbHON porpamMmbl ['eorpadus u 6uomorus
o 09HOU (hopMe 00ydeHus

Monaynu. HaumeHoBanue pa3ieioB U TeEM Bcero AyYJIUTOPHBIX YaCOB Bneay DopMBI KOHTPOJIS
4acoB | Bcer | Jiekn | jJabop | ceMuH | IUTOP
0 uu aTOpH | apoB | HBIX 4

Brenenue 8 2 2 6 IIpoBepka Tabmuikl «OCHOBHBIE HCTOPUYECCKHE ITAIlbI
pa3BUTHS  TPEACTaBIEHWH O  MeraboimsmMe |
SHEProoOMEeHe»

Kondopmarnus u pepMeHTaTUBHBIN KaTalu3 16 5 5 11
Onpoc Ha cemuHape. IIpoBepka B TeTpamm - cXeMm
aKTUBHOTO  IIleHTpa  ¢epMeHta (Ha  npumepe
Kapboxcunenmudaszvl A), alIOCTEPUUIECKON PETyIISIUU
AaKTUBHOCTH  ()EpPMEHTOB, HAM®-3aBHCUMOTO
CUTHAJIBHOTO KacKaza; peryJsainuy dKCIPECCHH TeHa

MonekynsipHasi OMOIHEpreTHKA 16 5 5 11 Onpoc Ha cemuHape. [IpoBepka 3amau ¢ pacueTamu
CTaHIAPTHOMH CBOOOTHOM SHEPTHUH; 3ammura
na00paTOpHBIX pabOT MO OLEHKEe »HEeprooOMeHa 10
CKOpOCTH  TOTPeOJCHHUS  KHUCIOpPOJa  TKAHEBBIMH
CYCIICH3UsIMHU, JTA0OPATOPHOH MBIIIBIO

OCHOBHBIE  «IHEPTreTUYECKUE BATIOTH  KIIETKHU. 16 6 6 10 Omnpoc Ha CeMHHape, IOpOBEpPKa B TETPaAd CXEM

Mexaausmsbl cuaTe3za ATD Cy60TpaTHOFO U OKUCJIUTEIBHOTO (1)00(1)0pPIJIHpOB3HHH

OBOMIOLMOHHBIE W JKOJIOTMYECKHE  ACIIEKTHI 17 6 6 11 Onpoc Ha ceMmuHape, mpoBepka cxeMm «Pa3zoOmeHue

SHEProoOMEHa M TEPMOPETYIIALMU OKHUCITUTENILHOTO  (DOCOPUIUPOBAHUS H  JBIXaHU,
«CapkonunuH-3aBucuMoe  pazobmenne Ca Hacoca B
OIIPy»

CoBpeMEHHbIE METOAbl H3yUYEHHUS MeTabonu3Mma. 15 5 5 10 IIpoBepka TaOIULIBI «CoBpeMeHHBIE METOJIbI

MeTabooMHuKa paszaeneHust 1 0OHAPYKEHUS METaOOIUTOBY

OCHOBBI aHATOMHUH 5 busnomorun 15 5 5 10 Onpoc Ha ceMmMHHape, TPOBEpKa B TETPAIH CXEMBI
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HEHPOSHAOKPUHHOM pEryjsiuu >HEProooMeHa Hu

MeTadoIM3Ma.

JOKanM3auu ©  (PYHKIHOHUPOBAHUS LIEHTPOB
TUNOTATAMUYECKOW PErysiiuyd NOTPeOJeHHUs IUINY,
CXeMbl (PYHKIMOHAJIBHOW CHCTEMBI TEPMOPETYJIISIHH,
CXEM «aHOPEKCUT€HHbIE CUTHANIBI 1-TO U 2-ro nopsaakay,
HEHPOSHIOKPUHHBIE MEXaHM3Mbl PEryJsiIud oOMeHa
BEIIECTB U SBHEPIUHU

VYr1iieBogHBIN 0OMEH

15

10

Ompoc Ha ceMmMuHape. 3ammMTa JIaDOpaTOPHOH IO
OTIPE/ICTICHUIO TJTFOKO3bI B KPOBH

IIpoBepka cxeM «MexaHU3MbI TPAHCIOPTA TIHOKO3BI B
KIEeTKy», «Kierounele myTH MeTa0oym3Ma TITFOKO3bIY,
«OHIOKpPUHHAS W  HEHPOIHJOKPUHHAS  PEeryJsIsus
YIJICBOJTHOTO 0OMEHAY,

Jlunuaeeii oOMeH

15

10

Omnpoc Ha ceMUHApe; 3alluTa JJAOOPaTOPHOH PabOTHI MO
OLIEHKE JINIHIHOTO0 OOMEHa

AB3OTHCTBIII OOMEH M €T0 PeTyJISIHS.

15

11

Omnpoc Ha ceMUHape, 3alUTa JJAOOPATOPHOU pPabOTHI MO
ONpENENCHUI0 B KPOBM IIOKa3aTeled  a30THCTOTrO
oOMeHa, MpoBepKa B TeTpajsix cxeMmbl «OpraHuzanus u
pEryJsiys a30TUCTOTO 0OMEeHa KMBOTHOM KIIETKI

DOHU3N0IOTTIECKHE OCHOBBI 300pOBOTIO ITUTAHUA

15

10

Omnpoc Ha ceMUHape, 3alUTa JJAOOPATOPHOU PabOTHI MO
(hU3NOTOTMYECKOH OLICHKE pallMoHa, TPOBEPKa TAOIHIIbI
«Ponb BUTaMHUHOB u MHKPO3JIEMEHTOB B
METa00INYECKUX MpoLeccax B )KUBOTHON KIIETKE»

BozpactHble  0coOE€HHOCTH  3IHEProoOMeHa
MeTabosm3Ma 4elnoBeKa

n

16

10

Onpoc Ha ceMuHape, MPOBEPKAa CXEMbI «IAaTOTeHE3
MeTabOoIMIECKOr0 CHHIPOMaY

180

60

60

120

OK3aMCH

36

UTOrO

216




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 TN1aBbl (PU3UOJIOTHMY», MPENOJaBaeMOi 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
pabotre 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 JUCLUMIUIMHBI, BKJIIOYas MaTeMaTuky, (U3HKY, XUMHIO, OWOXHMHUIO,

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

COJAEPXAHUE TEOPETUYECKOI'O KYPCA

Moxn | Ne | HammeHoBaHue pa3nesnoB u Conepxanue
yib | 1/ TeM
1!
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)

CoBpeMeHHBIC METOIbI
M3yYCHUS MeTabomu3Ma.
MeTtabonoMuKa.

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
CTpaTeruu NepeKuBaHus HEeOJIaronpUsITHBIX
KJIIMMaTHYECKUX YCIIOBUH. DU3N0IOTNYECKUE
MEXaHU3Mbl THOEepHALIH

OcHOBHbIE MeTaboIMYeCKHe IMyTH U PETYJISTOPHBIE
stanbl. KiTlo4ueBble COSMHEHUS: TITFOK030-0-pocdar,
NUpYyBar, aneTunKoA. Mertabonunueckue
0COOEHHOCTH OCHOBHBIX OpraHoB. ['a3oBas xpomarto-
MAaccC-CIIEKTPOMETPHUS, SIMP-cniekrpockonus B
m3yuenun wmertabonoma. Ilporpamma «Metaboiaom
YEJIOBEKA»

['omeocTa3 SHEPreTHYECKHX | IIACTUIECKUX CyOCTPaTOB U €T0 PEeTyJISIis Ha OPraHU3MEHHOM

2 7
2 8
2 9
2 10
2 11

OcHOBBI
busnoNorHH
HEUPOIHIOKPUHHOMN
peryJsiiuu SHEprooOMeHa u
MeTaboIM3Ma.

aHaTOMHHU n

VYrineBoaHbi 0OMeH

JIunmmnHe OOMEH

A30THUCTBIEI OOMEH M €ro
pEryIIsIIus.

DU3NOIOTNYECKUE OCHOBBI
3J10pOBOTO MUTAHUS

YpOBHE
Tonorpaduyeckas aHaToMusi THUIOTajJamyca H
runopuza. IlpeonTudeckuii  THIIOTaTAMHYECKHMA
tepMocTaT. OOmMe KOHTYpbl (PYHKLMOHAIBHOM
cuctembl  TepMoperyisauuu.  Ob6imacTu  Mo3ra,
CBSI3aHHBbIE C peryiiuuel noTpeOleHus MUIIN:

apKyaTHOE, BEHTPOMEIUAIIbHOE, JOPCOMEIUANbHOE,
NIapaBEHTPUKYJISIPHBIE a1pa, JaTepanbHbII
runotanamyc. [lepudeprueckas penenuusi CHTHaIOB
O HYTPUEHTHOM cocTaBe NUIIUA. OpeKCUreHHbIE M
AHOpeKcUreHHble CUTHaNbI 2 nopsaaka. ['unorasamo-
runopuzapHas oCb pPEryjsilMM MeTabonu3ma |
HEpProoOMeHa.

buonoruueckoe 3HaueHue yriaeBonoB. (OCHOBHbIE
MeTa0ONMMYeCKnue IyTH YTIJIEBOAHOTO OOMeHa B
pa3HbIX TUIAX KUBOTHBIX KJIETOK.
HeliposHnokprHHAsE peryisiiusg M €€ HapylICHHS.
CaxapHblii Tuaber.

Jlunuaueli oOMeH B KJIETKaX; OCOOEHHOCTH B
pasHbBIX THUMNAaxX KJIETOK. TpaHcropTHBIE (QOPMBI
JUNUI0B B KpoBHU. HelposHAOKpHHHAS PETyssnus B
pasHble BO3pacTHbIE NepuoAbl. ['OpMOHBI >KMpOBOU
TKaHU W oOpatHas addepeHTanus B CHCTEME
JMIUAIHOTO OOMEHa, ee BO3PaCTHbIC HapyLICHUs
Paznuunble a3oTconepikaliue BEIIeCTBA KIETKH U
MUILEBbIE aMUHOKMCIOTHI KaK CyOCTpaThl Ui HX
cunTeza. OOmme myTd Kartaboyimn3mMa aMUHOKHUCIIOT.
CTT, wuncynun, HII®PP, Ttecrocrepon, AKTI u
TITIOKOKOPTUKOHIBI B PETYJISIIIMKA a30TUCTOTO OOMEHa
Teopus panmonanpHOoro nuranuss IlokpoBckoro.
[loTpeOHOCTH 310pOBOrO ue€lOBEKa B DHEPIUH,
OCHOBHBIX MeTaboIUTaxX, BUTaMUHaX u
MHUKpO3JieMeHTax. Teopus aJeKBAaTHOTO MUTAHUS
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VYrosnea: poiib S3HTEPOCOPOEHTOB; POJIb MUKPOOHOMA
MUIIEBAPUTEIBHOTO TPAKTa

2 12 | Bo3pactHele ocobeHHOCTH | Pa3zBuTHE pe3sucTeHTHOCTH K JienTHHY. COBpEeMEHHBIE
HEprooOMeHa U | IPE/ICTaBJIECHUSI O POJM JIENTUHOPE3UCTEHTHOCTH B
MeTaboIM3Ma YeIoBeKa YCWJIEHUU JIMIOTEHEe3a B JKUPOBOM TKaHU U

BKJIFOUEHUHU II0JIOBOTO CO3pEeBaHMsL.

NHCYynIMHOPE3UCTEHTHOCTh BO BTOPOW  ITOJIOBHHE
oHTtoreHesza. CaxapHpli nuaber 2 THIIA, >KUPOBas
mucTpodus TedeHw, Muokapnaa. MeTabonndeckuit

CHHIIPOM " CTapeHHe. OcobenHocTr
MeTa0OJMYECKOTO CTApEHUS YeIOBEKa M JTOMAITHUX
JKNBOTHBIX.

2.3. METOAUYECKHUE PEKOMEHJALIMHN
10 OCBOEHHIO TUCHMIIMHBI «30paHHbIe I1aBbl (PU3NO0JTOTHI VISl CTY/IEHTOB OCHOBHOI
0o0pa3oBaTe/IbHOW NMPOTrPaMMBbI
Hamnpasnenue noarotosku 44.03.05 Tlemarornueckoe oopazoBanue (¢ 1ByMs mpohuIssMu
MOJTOTOBKH), HAIIPAaBJICHHOCTH (TIpoduiib) 0Opa3oBaTesbHOM mporpammsl I'eorpadus u 6uonorus
10 OYHOU (popMe 00yUeHuUs

dns npenoaaBareist

JlucuMruiiHa MpencTaBiIsieT OJIHOCEMECTPOBBIM KypC, COCTOMT W3 JBYX paszzaenoB. Ilo
3aBepUICHUH TEPBOTO pas3fesia MPOBOAUTCS KOHTpONbHAs paboTa U ydyeOHas KOHGEpEHLHs; MO
3aBEpIIEHUH BTOPOTO pasjena MpoBOIUTCS YyueOHass KoHpepeHuus. MroroBass arrectanus
MIPOBOJUTCS B (hOpMeE IK3aMEHa.

bazoBeie pasnmenbl B KadecTBE OCHOBHBIX BHJIOB pabOT MO JMCHUIUIMHE BKJIIOYAIOT:
BBINIOJTHEHUE TMPAKTUYECKHMX MUCHbMEHHBIX 3a/JaHdi, BKJIIOYAs CXeMbl OHOXMMHYECKUX H
(hU3HONOTHYECKUX TPOIIECCOB, PEIICHHE TECTOB U 3aJay, BBIOJHEHUE WM 3aIUTY J1a00paTOPHBIX
pabor.

3amaun ¢ TEPMOJMHAMUYECKUMHU pacdyeTaMH, MPOOJIEMHBIE BOMPOCH], CUTyaTUBHBIC 3a7auu
1Mo OMOXWMHUHU U (HU3UOJIOTHH METa00JIM3Ma, CXEMbI IMIOMOTAIOT TTy0)Ke OCO3HATh TEOPETHUCCKHM
MaTepuan. 3alayd MOXHO TpeJuiaraTh CTyJIEHTaM IMPHU OMpPOce BO BpeMsl CEMUHApa, B KOPOTKUX
CaMOCTOSITENIFHBIX paboTax nepes 1abopaTopHOi paboTOM MO COOTBETCTBYIONIEH TeMaTuke. YToObI
JTOOHUTHCS CUCTEMAaTHIECKON CaMOCTOSITENTFHON pabOThI CTYACHTOB C 3aJadyaMHu IIeJIeCO00pa3HO IS
KKJIOW TEMbl ONPENCIUTh YHCIO O0S3aTeNbHBIX JUIsl pElIeHUs 3alad U MEePUOJUYECKH IOCie
MPOXOXKACHHUSI TEMbl HJIM XOTS OBl MO 3aBEepIICHHH MOMAYJS COOMpaTh TETPAAW C PEIICHHBIMH
3a/ladaMH.

[lenpto HEOONBIIOTO TPAKTUKYyMa SIBISIETCS 3HAKOMCTBO C OCHOBHBIMH JIAOOPAaTOPHBIMHU

METOJaMH OIICHKH YTJEBOAHOTO, JIUTIMIHOTO M a30TUCTOr0 oOMeHa, sHeprooOMeHa. OnpeeneHue
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CKOPOCTH TOTPEOJICHHSI KUCIOPOJa TKAHSIMHU KUBOTHBIX HE TOJBKO (POPMUPYET MPEICTABICHUS O
HEOJMHAKOBOM BKJIaJIc B SHEProOOMEH OpraHW3Ma pasHbIX TKaHEW W OpraHOB. BeIMonHAS 3Ty
paboTy, CTyIEHT 3HAKOMUTCS C IKCIIEPUMEHTOM i Vitro, ¢ KpaTKOCPOUHBIMH KYJIBTYypaMu KJIETOK U
TkaHed. JlaboparopHas paboTa IO OIICHKE palloHA II03BOJISIET OCYIIECTBUTH MEPEXOd OT
OMOXWMHUHU, KJIETOYHOW OMOJIOTHH, (PHU3NOJIOTHU K TUTUEHE U IKOJIOTUHU YesioBeka. OO0s3aTeIbHBIM
3JIEMEHTOM JIA0OPAaTOPHOTO TMPaKTUKyMa SIBJISICTCS 3allluTa CTYJIECHTOM KaXJAoW 1abopaTopHOM
paboThl. 3ammTa BKIIOYAET MIPOBEPKY MPOTOKOJIUPOBAHUS B TETPAIU Pe3yIbTaTOB J1a0OPAaTOPHOTO
IKCIIEPUMEHTa, YMEHUS 000OLIUTH pe3yJbTaThl B BBIBOJAX K paboTe, MPOBEPKY TEOPETUUESCKUX
3HaHUH, KOTOPHIE 3aKPEIUISET BHIMOTHEHUE JAHHOTO dKcniepuMeHTa. Ha 3ansaTtuu nuinb HeOobIIas
YacTh CTYJICHTOB YCIEBACT 3alIUTUTH palbOTy, MOITOMY II€JIeCO00pa3HO TOCIEHEE CEMUHAPCKO-
MPAKTUYECKOE 3aHATHE TIOCBITUTH 3alIUTe TaOOPATOPHBIX PadoT.

YrinyOneHue 3HaHMNA MO HEKOTOPBIM pa3iesiaM Kypca JIOCTHTaeTCs 3a CYET IMOATOTOBKH
CTYJIEHTaMH KOPOTKUX COOOIIEHUH C 3JIEKTPOHHOU mpe3eHTanue. Kpome Toro, 3TOT THI 3a/1aHui
HPABUTCS CTYJIEHTaM, Pa3BUBACT Y HUX HaBBIKHM WH()OPMAIMOHHOTO TMOMCKA, padOTHl C CETEBBIMH
pecypcamu, HaBbIKU MyOIuyHOU peun. OJHAKO JeCTBUTENbHAS MOJIb3a OT TaKOW paboThl OyIeT B
TOM Cly4ae, €CIu [pernojaBaTellb THIATEILHO KOHTPOJHUPYET TMOAOOp  CTyACHTaMH
WH()OPMAIMOHHBIX MAaTEPHAJIOB, CTPOTO CIIEYEeT BCEM KPHUTEPHSIM OICHUBAHUS ITyOJMIHOTO

BBICTYIIJICHHA CTYACHTA, €0 Y4acTus B JUCKYCCHUH.

J1st ¢cTyIeHTOB 10 caMOCTOSITEJIbHOM padoTe

CamocrosrenpHass pabora 1o gucuuiuimHe  «M30paHHBle TMaBbl  (pHU3HOIOTHN
CKJIQJIBIBACTCSI M3 TOJTOTOBKM K JIAOOpaTOpHBIM pabdoTaM, PEIICHHIO TECTOB, PACUYETHBIX H
CUTYaTHBHBIX 3a7a4 N0 OMO(pH3HUKE, OMOXUMHUH U (PU3NOJIOTHH, TOATOTOBKH KOPOTKHX COOOIIECHHI

C JIOTIOJIHUTENFHON MH(OPMaLIKE 10 COBPEMEHHBIM NpobsieMaM (pU3HOJIOTHH. .
Pabora B Terpaasx

3amauya Kypca HMHTETPUPOBATH CBEACHHS 00 HHEProoOMeHe W MeTaboiM3Me B paHee
W3YYEHHBIX Kypcax OMOXUMHH, IUTOTUCTOJOTHH, (DU3UOJOTHH YEJIOBEKA M YKMUBOTHBIX, BBISIBUTH
YHUBEPCAJIbHBIE METAa0OJMUYECKUEe IIyTH, YHHBEpPCAJIbHBIE MOJICKYJISIPHbIE MEXaHM3MBl UX
perysaanu. BrruiieHUTE OCHOBHEIE ACTAJIN MOJICKYJIAPHOI'O OMOXMMHYECKOT'O MCXaHHU3Ma, YCBOUTH
OpTaHU3aINI0 ATUIOCTEPHUYECKON PETYIISINK, KACKaJ0OB BHYTPUKICTOYHOW CUTHAIHM3AINH, TIPSIMBbIC
1 0o0paTHBIC KOHTYPbl HEPBHOW W HEHPOIHIAOKPHUHHON PETyJISIUU (PU3UOJOTHUECKOTO IMpoIecca
MIOMOTAIOT OJIOKOBBIE CXEMBbI, H300paKeHUSI BpEMEHHBIX U JIPYTUX 3aBUCUMOCTEH, II0ATOMY B Kypce

YACIACTCA 00JIBIIIOC BHUMAHUE Pa3BUTHIO YMGHI/Iﬁ BBIIIOJHATE TAKUC CXEMATUYCCKHUC 3aPpUCOBKHU.
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BoicliuM kputepueM yCBOEHHS MaTepuana M0 J00N IJUCHMIUIMHE SBISIETCS YMENoe
UCIOJb30BAHUE CTYJIEHTOM IIOJIyYE€HHBIX 3HAaHUN Ul pelleHHs 3ajgad. «3ajauyd —TOYMJIbHBIN
KaMeHb, KOTOPBI MPUAAET JIE3BUIO MBICIH HeoOxoaumyto octpoty» / B.A. Jlekax /. OcobeHHO
OOJIBIIYI0 HArpy3Ky 3TOT BUJ CAMOCTOATEIBHOM paOOThI BHIOIHAET MPU 3HAKOMCTBE C OCHOBAMU
OMOPHEPreTUKU. YUUTHIBAsA CJIa0yl0 MOATOTOBKY CTYJEHTOB MO (PU3MYECKONW XMMHUHU, OMOPU3UKE,
[IOHUMaHHE CJIOKHOIO a0CTPaKTHOIO MaTepuana 3TOro pasjesia oO0Jerdaercss MpH BBITOJHEHUU
pacueToB M3MEHEHUS! CTaHIApPTHOW CBOOOJHOMN SHEPruM OTAEIbHBIX peakiUil U MeTabOIUYeCcKuX
MyTed, COCTaBICHUM OallaHCOBBIX ypaBHEHHMH W Ap. YacTe 3ajau U3 MpeUiaraéMbIX CTYACHTaM,

MOJKET OBITh 00CYXk/IeHa Ha COOTBETCTBYIOIINX MPAKTUIECKUX 3aHATHUSIX.
IToaroroBka ycTHOr0 cO00LIEHHS, COMPOBOKAAEMOr0 31eKTPOHHON NMpe3eHTanue

B xome kypca mpemycMaTpuBaeTcs MOATOTOBKA CTYJIEHTAMHU COOOIICHUMN, yTITyOISIOMINX
WIN PacIIUPSIONINX 3HAHUS MO0 HEKOTOPHIM pasnenaM ¢usuonoruu. [IpumepHbie TEMBbI COOOLIICHUN
U CIHCKH PEKOMEHAYEMOH JINTEpaTyphl Ipeisiaraiorcss npenogaBareneM. CTylIeHT MMEET MpaBo
MPEIIOKUTH U 00CYIUTh COOCTBEHHYIO TEMY, OJIHAKO €€ OKOHYATEeJIbHOE YTBEP)K/IEHUE OCTAETCs 32
npenogaBaTeneM. CooOlieHne TpaauIMOHHO CTPOUTCS B (opMe HAYUHOTO JOKIAAa C MOCTAaHOBKOM
IICJIN U BbBIBOJaMHU B KOHIIC. I/IHHIOCTpaTHBHBIﬁ Marepual K COO6IJ.I€HI/IIO BBITIOJIHACTCA B (I)opMe
npe3entanuu B Power Point. O0bpeM npe3eHTannu o0braHO HE Oosiee 6-8 ciaiiioB, KOTOPBIE MOTYT
OBITH TIPEACTABJICHBI PHUCYHKaMH, (OTO, BHIEOMATEpHAIOM, cXemamu, rpadukamMu u mp. B
MPE3EHTALMIO BKIIFOYAETCA U TEKCTOBBIA MaTepual, 1o KpailHel Mepe, TaKoW Kak MOCTaHOBKA LIEJIN
Y OCHOBHBIE BBIBOJBL. Kpurepuu oueHKH COOOIICHHs BKIIOYAIOT MOJHOTY PACKPBITH BOMpOCa,
CcBOOOJHOE BJIaJICHUE MaTepHajoM, KOHTAKT C ayJUTOpPHEH, YMEHUE 3auHTEPECcOBaTh ayIUTOPUIO,
4TO OTpaAXKACTCA B 3aJaHHBIX JOKIAJYHKY BOIIPOCAxX, a TAKXKC HArlIsAJHOCTb, WIIIOCTPATHUBHOCTDH

Mpe3eHTaI1H.

Kpome HeGonpImx coOOIIEHUH, HANpaBICHHBIX Ha YIIyOJIeHWE NpPEeIMETHBIX 3HAHUM,
MOBBIIIEHUE SPYAMPOBAHHOCTH, Pa3BUTHE HABBIKOB HH()OPMAIIMOHHOIO TOWCKA, IyOJIMYHOTO
BBICTYIIICHHA, IJId CTYACHTOB, JKCJIAIOIIWX IOJIYYUTb HCCICAOBATCIIbCKUC HABLBIKU B objacTu
(¢bu3noNoruK, MperyCMOTPEHbI MPOOHBIE HCCIeNOoBaTeNIbCcKUE MpoeKThl. Pabora Haj MpoekToM
MOJKET OBITh 3aCUUTaHa KaK KypcoBas, CTaTh 3TAlloM pabOThl HAJl BHITYCKHOW KBaNU(UKAIIMOHHON
paboroii. TemaThka UCCIIEJOBATEILCKAX TIPOCKTOB CBSi3aHA C HAYYHBIMH HMHTEpPECAMHU
IperoaBaTelield © B OCHOBHOM KacaeTcsl (PU3HOJIOTHH YHEProOOMEHa, TEPMOPETYJISIHN, )KUPOBBIX
TkaHedl. Kak mpaBuio, mpoOHBIM MPOEKT MPENCTaBIACT aHATUTHYCCKUN HAydHBIH 0030p, T.e.
3HAKOMCTBO C YK€ HMEIOIIUMUCS HAyYHBIMH pe3yJlbTaTaMU MO JaHHOW TEeMaTHKe, C HOBBIMU

nacaMmM MW THUIIOTC3aMH, HUX aHaJIu3, BbIYJICHCHUC HpO6JICM, Tp€6yIOIJ_[I/IX I[EL]'IBHGFILHPIX
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uccienoBanuil. lys ero noAroTroBKU HeoOXoAuMa padoTa B COBPEMEHHBIX MEXIyHApOAHBIX Oa3ax
HAay4YHOM MEepUOJMKH, TOMCKOBBIX cucTeMax. Huke nepeunciens! ux [P anpeca.

. 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 (;xypHaibl oTKpbITOro nocrymna) 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 snektponHas oubnanoreka (eLIBRARY.RU) http://elibrary.ru

O 0 1N N K~ Wi —

Pe3ynbpraThl aHanMTHUECKOro 0030pa, HEOOJBIIOrO AKCIEPUMEHTAIFHOTO HCCIIEIOBaHMUS
MOTYT OBITh PEKOMEH/IOBAaHBI MIPET0IaBaTeNIeM K IMPEACTABICHUIO U Oy OJIMKOBAaHUIO B MaTepHajax
©XKETOJHBIX HAyYHBIX CTYACHYECKHX KOH(epeHuud, Takux kak «Momonexp u Haykay (COY,

Kpacnosipck), MHCK «CtyaenT u HayuHO-TexHHUYeckui mporpecc» (HI'Y, HoBocubupck) u mp.
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3. KOMIIOHEHTBI MOHUTOPHUHI' A YUYEBHBIX JOCTUKEHUHA CTYJIEHTOB

3.1. TexHoJ0orn4YecKas KapTa peﬁTm[ra JAUCHHUITINHBI «I/I36paHHLIe rj1aBbl (l)I/I3I/IO.]'IOl"I/II/I»

HaunmenoBanue HanpaBnenue noroToBKu U ypoBEHb KomnuectBo
TUCIUILTUHBI/Kypca oOpa3oBaHus (0akagaBpuat, MarucTparypa) 3aYETHBIX
HazBanue nporpammbl/mipoduis e IMHUL/KPEUTOB
W36panHbIe r1aBbI 44.03.05 «Ilegarormueckoe oOpa3oBaHue», 6 3E

busnosorUn

OakanaBpuaT

buonorus

Hanpasnennocts (npodumnm) I'eorpadus u

CMe)XHbIe JUCHUIUIMHBL [0 YYeOHOMY IUIaHy

[IpeamecTByromye: 3000THsI, OMOXUMUS, (PU3HOTOTHS YETOBEKA U KUBOTHBIX C OCHOBAMH
(YHKIIMOHATTLHOW aHATOMHH, ITUTOTUCTOIOTHS

[ocnenyromue: BoimosHeHNE BRITYCKHON KBATH()UKAMOHHOW PabOTHI

BXO/JHOH KOHTPO.Tb
(mpoBepKa «O0CTaTOUHBIX» 3HAHUI 110 paHee N3YUYEHHBIM CMEXHBIM JUCIUILIMHAM)

dopma paboTsl KonngectBo 6aoB 5%
min max
TectupoBanue 0 0
Hroro: 0 0
BA3OBBIH PA3JE M 1
®opma paboThI KomngectBo 6amnoB 60%
min max
Tekymras pabota Pemenue TecTos, 9 15
CUTYaTUBHBIX U PACYETHBIX
3a/1a4 1o (PU3HUO0JIOTHH,
COCTaBJICHUE CXEM
(U3MOTOTHYECKHUX MPOIIECCOB
KontposnbHas pabora 6 10
[TpomexyTounblii | YueOHas koHbepeHIUs 9 15
PEUTUHT-KOHTPOJIb
Hroro: 24 40

BA3OBBIH PA3JEJ N 2

Tekymas padota

®opma paboTsl Komnnuecto 0amnos 30%
min max
Pelienue cuTyaTUBHBIX U 9 15

PACUCTHLIX 3aJa4 Mo
(Gu3HOIIOTHH, COCTABIEHUE CXEM
(U3UOTOTHUECKUX MPOIIECCOB
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KonTtponpHas pabora 6 10
[TpomexxyTounslii | YueOHas KoH(pepeHIus 9 15
PEUTUHT-KOHTPOJIb
Hroro: 24 40
HTOT OBBIH PA3JE]
Copepxanue ®opma paboThI KonnuectBo 0amioB 8%
min max

OK3aMeH Y CTHBIN OTBET 1O 12 20
ounery

Hroro: 12 20

JTOIMTOJTHHTEIBHBIH PA3JET

BbazoBerit Moty B/

®opma paboThI

Konuuectso 6aiuios

(mo wToraM u3y4yeHusi Bcex MopayJei, 0e3
yueTa J0N0JTHUTEILHOT0 MOIY/JIs1)

Tema min max
BM Ne 1 Temsl Ne 1-5 | UnauBuayansHOe 6 10
JIOMAIIIHEE 3aJaHHE
BM Ne 2 Tema Ne 6-8 | UnauBuayanpHoOe 6 10
JIOMAIIIHEE 3aJaHHe
Hroro: 12 20
|| OOmee koauuyecTBO 0a/JIOB 1O min max
JUCIHUILIMHE

60 100

CooTBeTCTBHE peﬁTHHFOBLIX 0aJ1J10B H aKajJeMH4ecKoil 0TMETKH

OO111ee KOIMYECTBO HAOPAHHBIX OAJIJIOB

AxameMuueckas OLieHKa

60-72 3 (YAOBJIETBOPUTEIHHO)
73-86 4 (xopo11o)
87-100 5 (OTIMYHO)

*[lepeyenn (opM pabOTHI TEKYyILEH aTTECTAIINH OMPeAeIsIeTCs Kadeapoil MIH BEAYIIHM MIPeroaBaTeeM
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3.2. ®oHI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIbI)

MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHUS PD
(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YUPEKICHUE

BBICIIIET0 00pa30BaHUs

KpacHosipckuii rocy1apCTBEHHBIN NEIaroru4eCKuii YHUBEPCUTET

YTBEPXIEHO

Ha 3aceaHuu Kadenpol
ITpoTokon Ne 9

oT «07» mas 2018 r.
3aBeayromuii kadenpoit
Antunosa E.M.

um. B.II. Acradpnena

®dakyabpTeT OMOIOTHH, TeoTpapuu U XUMHH

///;fc//z?/,;

v

Kadenpa-pazpaborurk OMOIOTHH, XUMUHU U HKOJIOTHH

OJIOBPEHO

Ha 3acenannu Hay9HO-METOAMYECKOTO COBETA
CIIENUAILHOCTH (HAMPaBICHUS ITOATOTOBKH )
[Iporokoin Ne 9

Ot «13» nrons 2018 r. /{/ '
[pencenarens HMCC (H@/ jiz weAerO
Biusuenos A.C. T

®OH/J ONEHOYHLIX CPEJACTB
JUIS IPOBEJICHUS TEKYILIEr0 KOHTPOJIS ¥ IPOMEXKYTOUHOM aTTecTali 00yJarommxcs
no qucuumiuHe «M30paHHble raaBbl GU3MOIOTUN

Hampasnenue nonrorosku: 44.03.05 [lenaroruueckoe o6pazoBanue (C AByMs
PO HIAMH TOATOTOBKH )

Hanpasnennocts (mpoduiib) 0OGpazoBaTesibHOM NporpaMMbl
I'eorpadust u 6uonorus

KBanudukauus: OakanaBp
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Cocrasutens: Encykosa E.N.

1. Hazna4yenue oHIa OLICHOYHBIX CPEACTB

1.1. Heasto cozganus DPOC puctumnuasl  «M30paHHBIe TIaBbl  (DU3HOJIIOTUWY  SBISETCS
YCTAHOBJICHHE COOTBETCTBUS YUEOHBIX JOCTHKEHHH 3allsIaHUPOBAHHBIM pe3yJbTaTaM OOy4YeHMs U
TpeOOBaHUSAM OCHOBHOM 00pa30BaTEIbHON MPOTpaMMBbI, paboueil MporpaMmbl AUCIUILTHHBIL.

1.2. ®OC no JucUMIUIMHE pelIaeT 3a4a4uM:

- KOHTPOJIb U YIPABJICHUE MIPOIIECCOM MPUOOPETEHHS CTyA€HTaMU HEOOXOAMMBIX 3HAHUH, YMEHHIA,
HaBBIKOB M YypOBHS CGHOPMHPOBAHHOCTH KoMmeTeHIui, ompeneneHHix B O®I'OC BO mo
COOTBETCTBYIOILIEMY HAIPaBJICHUIO MMOATOTOBKH;

- KOHTPOJIb (C MOMOIIBI0 HaOOpa OLEHOYHBIX CPEACTB) W yIpaBieHHE (C MOMOIIBIO AJIEMEHTOB
oOpaTHOW cBsi3M) pAocTwkeHueM wened peanmsanmuu OOIl, onpeneneHHBIX B BHIe Habopa
YHHUBEPCAIBHBIX U 00IeNpoeCcCHOHATbHBIX KOMIIETEHINN BbIITY CKHUKOB;

- ofecrieyeHne COOTBETCTBUSL pe3yabTaToB OOyueHHs 3afayaMm Oyaymied MnpodeccHOHaTbHON
JEeSITebHOCTH Y€pe3 COBEPIIEHCTBOBAHUE TPAJULMOHHBIX U BHEJPEHHE MHHOBAIL[MOHHBIX METOOB
o0yuyeHHs B 00pa30BaTeNbHBIN MPOLIECC Y HUBEPCUTETA.

1.3. ®OC pa3zpaboTan Ha OCHOBAaHUU HOPMATHUBHBIX JOKYMEHTOB:

- (¢enepasbHOr0 TOCYJapCTBEHHOTO OOpPa30BaTENBbHOIO CTaHIApTa BBICIIETO OOpa30BaHHS II0
HampaBiieHHut0  moarotoBku  44.03.05  «lledacocuueckoe  obpazoeanue» HampaBiaeHHOCTH
(mpodumm): buonoeus u xumus, 'eoepaghusi u buonoeus (ypoBeHb OakaniaBpuata);

- 00pa3zoBaTenbHON MPOTpaMMbl BBICIIETO0 OOpa30BaHUs 1O HampaBieHHIO moarotoBku 44.03.05
«lledazocuueckoe obpazosanue» HampaBineHHOCTh (mpodumm): buonoeus u xumus, Ieoepagus u
buonocua (ypoBeHb OaKalaBpHaTa)

- TOoNoXeHus o (GopMHpoBaHUM (OHJA OLEHOYHBIX CPEACTB M TEKYLIEro KOHTPOJIs
yCIIEBa€MOCTH, MPOMEXKYTOYHOH M WTOTOBOH aTTecTaluu OO0ydYaromuxcs 1o 00pa30BaTeIbHBIM
porpaMMaM BbICIIEr0 0Opa3oBaHUs — IporpaMMaM OakajaBpuaTa, MporpaMMmaM CIELHaTUTeTa,
IporpaMMaM MarucTparypsl, INporpaMmaM IOJATNOTOBKM HAy4YHO-NEJArornyeckux KaJIpoB B
acnupaHType B (QelepaibHOM TOCYJapCTBEHHOM OIOKETHOM OOpPa30BaTEbHOM YUPEKICHUN
BbICIIEro oOpazoBanus «KpacHospckuil rocy1apcTBEHHbIN Negarornyeckuii yuusepcutet um. B.I1.
ActadneBay.

2. [lepevyeHb KOMIETEHIHI ¢ YKA3aHMEM ITANOB UX (OPMHUPOBAHUSA B MpPoLEcCe H3YyUYeHUS
JUCIUTINHBI

2.1. llepeyeHb KOMIIETEeHIIUI, (POPMHUPYEMBIX B MpoOLEcce N3yYeHHUS TMCUMILIUHbI:

OK-6 criocoOHOCT K CAaMOOPTaHU3AIMH U CAaMOOOPa30BaAHHIO

ITK-1 roToBHOCTb pean30BbIBaTh 00pa30BaTeIbHbIE IPOrpaMMBbI 110 Y4eOHBIM IpeAMETaM B
COOTBETCTBHUE C TPEOOBaHUAMU 00Pa30BATIbHBIX CTAH/IAPTOB

ITK-4 criocoOHOCT UCTIONIB30BaTh BO3MOKHOCTH 00pa30BaTENbHON Cpeabl ISl JOCTHXKEHUS
JIMYHOCTHLBIX, MCTAITPECAMCTHBIX U MMPCAMETHBIX PE3YJIbTATOB O6y‘-ICHI/I$I H 00ecIIeueHnsT KauecTBa
y4eOHO-BOCIIMTATENILHOTO MPOLecca CPEACTBAMU MPETIOAaBAEMBIX YUEOHBIX IPEIMETOB
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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 6anos 73-86 OamnoB 60-72 6amnoB
OTJIMYHO/329TEHO (XOpo1I0/3a4TEeHO) (YyIoBIeT-HO/3a4TEHO

OK-3 OOyuaromuiics Ha OO0yuaromuiics Ha OOyuaromuiicst Ha
MIPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE MTOPOTOBOM YPOBHE
CHOCOOEH MCMONB30BaTh | CIIOCOOEH MCIONIb30BaTh | CIOCOOCH HUCIIONIb30BATh
€CTECTBCHHOHAYYHBIC U | €CTECTBEHHOHAYYHBIC H | €CTCCTBCHHOHAYYHBIC U
MaTeMaTHYeCKHUEe 3HAHUS | MaTeMaTHYeCKUE 3HAHUS | MaTeMaTHYeCKUe 3HAHUS
JUTSL OPUCHTUPOBAHUS B | JIJISl ODUCHTHPOBAHMSI B | JUISI OPHEHTUPOBAHUS B
COBPEMEHHOM COBPEMEHHOM COBPEMEHHOM
MH(OPMaLlMOHHOM MH(POPMALTMOHHOM MH(OPMaLIOHHOM
MIPOCTPAHCTBE MIPOCTPAHCTBE MIPOCTPAHCTBE

OK-6 OOyuatomuiicst Ha OOyuaromuiics Ha OOyuaromuiicst Ha
MIPOJBUHYTOM YPOBHE 0a30BOM ypOBHE MOPOTOBOM YPOBHE
CIOCOOEH K CHOCO0EH K CIOCOOEH K
camMOOpraHu3aluu 1 caMOOpraHu3aluu U caMOOpraHu3aluu U
camMo00pa3oBaHUIO CaM000pa30BaHUIO camM000pa3oBaHUIO

InK-1 OOyuaromuiicst Ha OOy4aromuiics Ha OO0yuarommiicst Ha
MPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE TOTOB | [IOPOTOBOM YPOBHE
rOTOB pealn30BbIBATH pealin30BbIBaTh rOTOB pealn30BbIBATH
o0Opa3oBaTeNbHbIC o0Opa3oBaTeNbHbIC o0Opa3oBaTeNbHbIC
MIPOrPaMMBI 110 MIPOrpPaMMBbI 110 MIPOrPaMMBI 110
y4eOHBIM MpeIMeTaM B | y4eOHBIM MpeMeTaM B | y4eOHBIM IIpeMeTaM B
COOTBETCTBHE C COOTBETCTBHUE C COOTBETCTBHE C
TpeOOBaHUAMU TpeOOBaHUAMHU TpeOOBaHUSAMHU
o0pa3oBaTenbHbIX 00pa3zoBaTebHBIX 00pazoBaTeNbHbIX
CTaHJIapPTOB CTaH/IapTOB CTaH/IapTOB

K-4 OOyuaromuiicst Ha OOyJaromuiics Ha OO0yuarommiicst Ha

MIPOJBUHYTOM YPOBHE
CIOCOOEH HCIOJIb30BaTh
BO3MOYXHOCTH
00pa3oBaTenbHOMN CpeIbl
JUTSL TOCTHXKEHUS
JMYHOCTHBIX,
METanpeIMETHBIX U
MPEIMETHBIX
pE3yJIbTaTOB O0yUYEHUS
u o0ecrneyeHus
KauecTBa yueOHO-
BOCIIUTATEIILHOTO
mporecca cpecTBaMu
MIPEIT0IaBAEMbIX
y4eOHBIX IPEIMETOB

0a30BOM ypOBHE
CIOCOOEH HCIOJIb30BaTh
BO3MOXKHOCTH
00pa3zoBaTebHON CpeIbl
JUTSL TOCTHKEHUS
JMYHOCTHBIX,
METaNpPEeIMETHBIX U
MPEIMETHBIX
Pe3yJIbTaTOB O0YUYCHUS
u obecrnieueHus
KauecTBa yueOHO-
BOCIIUTATEIILHOTO
npoliecca CpeacTBaMu
MPEIoIaBAeMbIX
y4eOHBIX IPEMETOB

MIOPOTOBOM YPOBHE
CIOCOOEH HCIOJIb30BATh
BO3MOYXHOCTH
00pazoBaTenbHOMN CpeIbl
TUTSL TOCTHKEHUS
JMYHOCTHBIX,
METanpeIMETHBIX
MIPEIMETHBIX
pE3yNbTaTOB O0yUYEHUS
1 o0ecredyeHus: KauecTna
y4eOHO-
BOCITHTATEIILHOTO
rpolecca cpeacTBaMu
MIPETI01aBaeMbIX
yueOHBIX IPEAMETOB

*Menee 60 6amioB — KOMIIETEHIIUSA HE chopMUpoBaHa
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4. ®OH[I OLIEHOYHBIX CPEACTB AJs TEKYIIero KOHTPOJIA

@oHABLI OIEHOYHBIX CPEeACTB BKJIKWYAKT: PCHICHUC 3aaa4d, TCECTOB, COCTABJICHUC CXEM
(1)I/I3I/IOJ'IOFI/I‘IeCKI/IX mponeccoB; MHAUBUILYAIIBHOC CO6€CCI[OB8.HI/I€ [Ipu 3aluTe J'Ia60paTOpHLIX

paboT; KOHTPOJIBHEIC PAOOTHI

Kpurepun oneHuBaHMs CM. B TEXHOJIOTMYECKOM KapTe peWTuHra pabodeldl mHporpaMMsl

NMUCHUILINHEI

OrneHouHOE cpencTBO 2 3agauu, TecThl, cXeMbl (PU3MO0T0THYECKHUX MPOLECCOB
Kpurepun oneHnBaHus 10 OLIGHOYHOMY CPEICTBY 3 — pelIeHHE 3a/iay, TECTOB, COCTABIICHHE

CXEM (I)I/I3I/IOJIOFI/ILICCKI/IX mponeccoB

Kpurepun oriennBanus

KonunyecTtBo 6aminoB (Bkiana B
pPEUTHHT)

Onupaercs Ha U3yUEHHBIA TEOPETUUECKUI MaTepuan npu 8
pereHun

[TpumMeHsieT 3HaHUS, TOyUYCHHBIE B CMEKHBIX 4
JUCHUATIIMHAX

OTBC‘-IaeT Ha JOIMIOJIHUTCIBbHBIC BOHpOCBI 110 3a1a4e 3
MaxkcuManbHbIH 0alII 15

Onenounoe cpenctBo: 3 KonTpoJibHbIe padoThl

Kpurepun onieHnBaHus 10 OLIEHOYHOMY CPEACTBY 3 — KOHTPOJIbHBIE Pa0OTHI

Kpurepuu oriennBanus

KonnyecTBo 6aminoB (Bkiaa B
pPEUTHHT)

Onupaercs Ha U3yYEHHBIA TEOPETUUECKUI MaTepuan npu 5
OTBETE Ha BOIPOC

[TpumMeHsieT 3HaHUS, TOyUYECHHBIE B CMEKHBIX 2
JUCHATIIMHAX

OTBeT pacKphIBAET MOJIHOCTHIO TOCTABICHHBIE BOMPOCHI 3
MaxkcuManbHbIH 0alII 10

OuenouHoe cpencTBo 4. YueOHbIe KOH(pepeHun

Kpurepun orieHuBaHUs 110 OIICHOYHOMY CpPEACTBY 2 — yueOHbIe KOH(pepeHInn

Kpurepuu onenuBanus

Onupaercs Ha W3YYEHHBI TEOpPETUYECKUN MaTepual, 9
UCIIOJIB3YET PEKOMEHAOBAHHBIE ISl CaMOCTOSITEIBLHOU

pabOThI ICTOYHUKH

W3noxxeHne  Marepuaga  JIOTUYHO, COOTBETCTBYET 3
TpeOOBaHUSIM UM pErjJaMeHTy,  CONPOBOKIACTCS

AJIEKTPOHHOU NpE3EHTalNen

B nosHOM Mepe BiageeT TEPMHUHOJIOTHMEN, HaBBIKAMHU 3
YCTHOU MyOIMYHON peun

OTBeyaeT Ha NOCTaBJIEHHbIE BOIPOCHI 15
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5. OueHo4HbIe cpeacTBa (KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIBI)

BOl'[pOCLI, 3aAa4M, TECThI K IPAKTHYCCKUM 3aHATUAM.

Tema 2

1. Kondopmauus u nomMeHHasi CTpykrypa. Poiab 1oMeHOB B pOpMHPOBAHUE aKTHBHOTO

HeHTpa QepMeHTa, B peryysiiuu (epMEHTATUBHOM AKTUBHOCTH M B CBSI3bIBAHUU

dbepMeHTOB ¢ MeMOpaHaMu

2. Craguu, cuibl, CTaOWIM3UPYIOLIUE pa3IUYHble KOH(OPMALIMOHHBIE COCTOSHUS

(bepMeHT-CyOCTpaTHOTO KOMILIEKCA.

3. Kakum TpeOoBaHMSM [OJDKEH OTBEYATh KIIOYEBOW pPETYNSATOPHBIA (EepMEeHT

METa0OTMYECKOTO My TH?
4. OcoOEHHOCTH CTPYKTYPBHI U CBOMCTB aJUIOCTEPUUECKUX (PEPMEHTOB?

e

BHYTPHKJIETOYHON CUTHAJM3AIMH, 00SCTIEYMBAOIIIE UX 3aITyCK

OCHOBHBIE THIBI KOBAJICHTHOM MO,Z[I/I(i)I/IKaI_II/II/I (I)epMeHTOB. CTI/IMy.]'IBI 1 KaCKaJbl

6. Perymsauus gepMeHTaTUBHON aKTUBHOCTH IMyTeM O€JI0K-OEIKOBBIX B3aUMOJICHCTBUI?

[Ipumepst
7. ®DaxkTOpbl TPAHCKPUILIMU U 3KCIIpECCUsi TEHOB (PepMEHTOB

Tembr 3-5
1. Beraucnuth cBOOOIHYTO SHEPTHIO THApoin3a AT® B MOKOAIEHCS MBIIIEYHON KIIETKE, €CITH
[AT®] = 5,0 mmons/m; [AJD] = 0,5 mmonb/m, [PH]=5,0 MMOIB/I.

2. [lonpoOyiiTe npubIN3UTEIBHO OLIEHUTDH CKOJIbKO I' AT® cuHTe3upyeTcs B CyTKH B OpraHU3Me

yenoBeka, umeroinero Bec 70 kr. [Tpumepras konuenTpaius AT® B KiieTKax COCTaBIISET
SMMoutb/11, cofiepkaHie BHY TPUKJICTOYHOM BOIBI OKOJIO 15 11. Monspraas macca AT® -507r.
[Monynepuon obopora AT® B KileTKaX KHUBOTHBIX OKOJIO | MUH.

3. Hanmimre cyMMapHOe YpaBHEHHE IPEBPAICHUS TIIOKO3bI B JTakTart. Jiis rukonmza AG=-

29,5 kxan/monb. KakoBo AG 3Toro Metaboanueckoro myTy Ipu ClIeIyIONIX KOHIICHTPAIUIX
pearupyromux BemecTs: rioko3a 5 MM, makrat — 0,05 MM, ATP — 2 MM, ADP — 0,2 MM, P; —
IMM.

4. Kakue BUTaMHHBI BXOJST B COCTaB CJIEAYIOIIMX BaKHBIX B KATAOOIMYECKHUX Iy TAX
KO(EPMEHTOB:

Tuamuanupodocdar

OnasunaneHnHuHYKIeoTHa (DAL) u prnaBuaMoHORYyKIIeoTH (PMH)
Hukorunamunanenunnykineorun (HAJI)

Kosnzum A

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

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

6. Kak neiicTByeT Kaplii U3 HHTHOUTOPOB Ha MEPEHOC IIEKTPOHOB U oOpa3zoBanue ATD:
Asug, arpaktuiio3ul, porenoH, JH®, CO, antumuiua A

7. JloGaBieHne K MUTOXOHIPUSM OJMTOMULIMHA MIPUBOAMT K CHIDKEHHIO KaK IepeHoca
anexkTpoHoB oT NADH na O, Ttak u ckopoctu o6pazoBanus AT®. [Tocnenyromee nodaBieHne
JIH® npuBOIUT K YBEIUYCHUIO CKOPOCTH TMEPEHOCA IIEKTPOHOB 0€3 COMYTCTBYIOMIETO
U3MEeHEHUs cKkopocTr o0pazoBanus AT®D. Kakyro peakiinio HHruOupyeT OJTUroMUIIuH?
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8. HemennenHnoe BBeieHNE HUTPUTA OKa3biBaeT 3PpPEeKTUBHOE JIeueOHOE eiCTBHE TTIPH
OTpaBJeHUM [MaHuI0M. KakoBa OCHOBa IEHCTBUSI TOTO aHTHUIOTA, €CIIM U3BECTHO, YTO HUTPUT
OKHuCIISIeT (hepporeMoriioonH B heppureMorioonH?

9. Boibepute npaBUIbHBINA OTBET:

CTI/IMy.]'IﬂIII/ISI TUPCOUTHBIMH I'OPMOHAMHU ABIXaHUS MI/ITOXOHI[pI/Iﬁ BKJIFOYACT.
A. ycuieHue TpaHCIOKaIlMd HUTPOKCHICHHTA3bl B MUTOXOHIPUH

b. ycuiienne cuHTe3a IEPEHOCYMKOB 3IEKTPOHOB de novo

B ycunenue skcripeccuu HUTPOKCHIICHHTA3bI

K uHnynmpyeMbpIM THpEOUTHBIME TOPMOHAMH OeJIKaM BTOPOI BOJIHBI OTHOCHUTCS

A. utoxpom C

b Anepnsiii pecniupaTopHbiii haktop 1

B. koaktuBarop 1 anbe(a peuenropa raMmma akTUBaTOPOB MPOJIUPEPALUY TEPOKCUCOM

Ycunenue TMpeouJHbIMUA TOPMOHAMU TEPMOTEHE3a B CKEJIETHOM MBILIIE CBSI3aHO
A. ¢ yCWIIEHHEM 3KCIIPECCUHN PUAHOAUHOBBIX PELIEITOPOB

b. nonaBnenuem skcnpeccun Ca-AT®dazb1

B. ctumynsinuel akTUBHOCTH 1€MOMHA3BI 2

JIJst CTUMYJTMPYIOIIETO ASUCTBUS TUPEOUIHBIX TOPMOHOB Ha DKCIPECCHIO Pa300IIaroniero oemnka
B OypoMm >kupe HeOoOXO0IuM:

A. Tonbsko T-Pir anbda

Bb. Tompko T-P11 Oeta

B. o0a pernenitopa B3aM0O3aMEHSIEMBI

Crumynupyrolee IelCTBUE KaTeX0JaMUHOB Ha SKCIIPECCHIO pa3olIiaromiero 6einka B 0ypom
JKUPE HE CBS3AHO C

A. CHIDKEHHEM MHTEHCUBHOCTH JIbIXaHUSI MUTOXOHIPHIA

b. ycunenuem nunonuza

B. dochopunupoBannem tpanckpunmronnoro pakropa CREB

XoJiomoBas aganTamusa He BKIIOYaeT

A. MHIYKIHMIO 1e3yOMKBUTHHIIMpYIOLEro pepmenta 1
b. uaAyKIMIO AEMOANHA3HI 2

B. yckopenue aerpaganuu A0 IMHA3HI 2

Tema 7.

1. ITpu BBeA€HUH CTPENTO30TOLIMHA KpbicaM noBkImIaeTcst ypoBeHb MPHK neliponentuaa 5 B
TUIOTaIaMyce M €r0 CEKpelus B IapaBeHTPUKYJISPHBIX siapax. Kak aTo noBiuseT Ha
noTpedaeHue KopMa )KMBOTHBIMU?

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

3. O0bsacHUTE — TOUEMY MOBPEXKIEHUE CYIIpaXUa3MaTUYECKUX AJIep HapyIIaeT perysipHOCTb
npreMa MUIIIH.

Tema 12.
1. JlenTyH B TMHAMUKE MOJIOBOTO CO3PEBAHUS
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2. llenTpanpHble U iepudepruyecKie penenTopsl K ienTuHy. COBpeMEeHHBIE TIPEACTABICHUS O
MeXaHHU3MaX JIENTHHOPE3UCTEHTHOCTH, €€ BO3MOKHON OMOIOTHYECKON POIIH

3. JIpyrue aaumnokuHbl, uX MeTabomuaeckue 3pQexTo

4. 'HCYTMHOPE3UCTEHTHOCTh BO BTOPOH TIOJIOBHHE OHTOTEHE3A.

5. IlaTorene3 MeTabOJIMYECKOTO CUHIPOMA.

6. [TyTu 1 ciocoObI KOPPEKIUU METa0OIMYECKOTO CHHIIPOMA

1.

OOHapykeHO, YTO y TOXWIbIX Mpenapar MOKCOHMJIWH OKa3bIBA€T BBIPAKEHHBIN

AHTUTUIIEPTEH3UBHBIN 3¢ deKT, yrydmniaer mokasaTreiad YIrjieBOJHOro oOMeHa. MOKCOHMIUH —
aroOHUCT MMUJA30JIMHOBBIX PELENTOPOB, KOTOPBIE, KaK IMPEANOJaralT, MOI'yT Yy4acTBOBaTh B
penenuuu gentuHa. CrenaiTe NpeAnonokeHUEe O MEXaHU3ME aHTUTUIIEPTEH3UBHOTO EHCTBUSA
3TOro mpernapara

2.V Ty4Hoil )xeHIuHBI 50-TH J€T caxapHblil 1uadet 2 tuna. [Ipu aHanmze KpoBU KOHIEHTpaLUs
XOJIECTEpUHA U TPUTIIMLEPUIOB OKa3ajlach 3HAUUTENIBHO BBILIE HOPMbI. OOBIACHUTE MEXaHU3M
pa3BUTHUA AUCIUIUAEMHHN y dTOM MallUEHTKU

IIpumepHbIii BApHAHT KOHTPOJILHOM padoTsl (Pazaen 1)

1.

7.

Panukansl kKakuX aMHUHOKHCIOTHBIX OCTaTKOB HauOollee 4acTO BCTPEUYAIOTCS B aKTHBHBIX
LEHTpax PEepMEHTOB?

Paccuntars AG® peakiun rioko30- 1 -pochar—rmoko30-6-hocdar, KaTaansupyeMoil
docdormrokomyTaszoit. Ycnosus crangaptaeie: T=298K, pH=7,0. PaBHOBecue
yCTaHaBIIMBAETCS, KOTJ]a KOHIIEHTpaluu cyocrpara u nmpoaykra cocrasisitor 0,001 u 0,019
MOJIB/JT COOTBETCTBEHHO

Nmerotcs 2 peakuuu:

a. A—>B+C, AG” =-7.,0 kxan/Moib

b. C—D, AG° =+4,0 KKaJ1/MOJb

c. Ilpu oObenuHEeHNH UX B OJJHOM PEAKIIHOHHOM COCYJI€ CMOXKET JIU
CaMOIIPOU3BOJIBHO 00pa30BBIBATHCS BemecTBO D?

CxeMaTH4HO N300pa3uTh JOKATU3AIMIO METa00INYeCKUX IMyTel, KoMoHeHToB DTL] u
AT®cunTeTaspl, XeMUOCMOTHYECKUH TPUHLIMI COMPSIHKEHUS OKUCIUTEIBHOTO
(hOCBOPMITMPOBAHUS M IBIXAHUS

KaxkoB Beixon AT® npu mojIHOM OKUCIEHUH TOMOT€HATOM MUpyBarta, riaoko3sl, HAJIH,
ecnu riaukonn3, L{TK u okucnutensHoe ¢pochoprunrpoBanue MOITHOCTbIO aKTUBHBI

JloGaBneHre K MUTOXOHAPHUSM OJIMTOMUIIMHA CHUKAET KaK MEePEHOC 3JIEKTPOHOB OT
HAJIH na O2, tak u ckopocth cuate3a AT®. [Tocnenyromee nodasnenue [JHD
YBEITUYMBAET CKOPOCTh MEepeHOCca JICKTPOHOB 0e3 u3MeHeHus ckopoctu cuHTe3a ATO.
Kakyto peakiuio HHrHOUpyeT OJIUTOMHUIIMH?

N306pa3urte cxemy reHeprUpOBaHUS TEIIOTH B MUTOXOHAPHUAX Oyporo xxupa

Tembl 10K1210B AJ151 Y4eOHBIX KOH(epeHInH

Pa3nen 1. Monekynapno-knemounuvie 0CHO8bL MemadoauIma
buoxumus anunonura. CTpyKTypa v T€HE3UC JTUITUIHON KaIlIu.
DBOJIOIMOHHAS U CPAaBHHUTEIbHAS OMOXUMHUS U (PU3HOJIOTHS SHEPTOCOXPAHCHUS
DHJIOKpUHHBIE (YHKIIMH KUPOBOW TKAHU

Peuentopsl k sienTuHy. 3Ha4€HUE U IPUYUHBI JIENTHHOPE3UCTEHTHOCTH
CpaBHuTenbHasg OMOXUMUS U (PU3UOTIOTHUS JIETITHHA.

JlenTuH ¥ ycTaHOBOYHAsI TOUKA TEMIIEPATYPBI

AJIMTIOHEKTHH U UHCYJIUHOPE3UCTEHTHOCTh

TepMouyBCTBUTENbHBIE HOHHBIE KaHAJIBI HEHEPBHBIX KIJIETOK
MonexynsipHble pelienTopbl BKyca Ha HEHEPBHBIX KJIETKaX

BexeBblil aIUMONNT: TPOUCXOKACHHUE, OMOXUMHUSI, BO3MOYKHBIE (DYHKITHH
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®akTopbl TpaHCKPUNIHY B U (HEepeHINPOBKE aIUTTONIUTOB Pa3HBIX THUIIOB

P030BBII aTUITOIUT M CO3PEBaHUE MOJIOYHBIX JKeEJe3

Ca2+ -3aBUCHUMBII TEPMOT'CHE3 B BUAOU3MCHCHHBLIX I'NTa30ABUI'aTCIIbHBIX MbIIIIAX TYHIIOB
SERCA MexaHu3M TepMoreHesa y NTUI] U MIEKOIHUTAIOLINX

Perynsuus Tpanckpuniuu paszobiatomiero oenka 1

CoBpeMeHHbIE NPEICTaBICHUS O TPAHCTIOPTE JKUPHBIX KUCIOT B MUTOXOHIPHH MOCPEICTBOM
pasolaronux 0eIKoB

MuroxoHApHaIbHOE Pa300IIeHNe U TeHepalusl aKTUBHBIX ()OPM KUCIOPOAa

Konnenmus «mHANBHAIYaTbHOTO MeTabommdeckoro npoduis». Micropust 1 COBpeMEHHBIH
HOAXOIBI

MetabonoMuka 1 MeTaOOHOMUKA — JIBAa Pa3HBIX MOIX0/1a K U3yUEHHIO MeTab0JIM3Ma YeIoBeKa U
KHBOTHBIX

Pa3znen 2. Duzuonocuyeckue u OUOXUMUYECKUE OCHOBbL undueudyaﬂbelx, CE30HHblX,
PECUOHATIBHBIX SMHUYECKUX ocobenrHocmell MemaboIuzMa YyenoseKkd u e2o Hapymeﬂuﬁ

MeTtabonmueckne 0COOCHHOCTH KOpeHHOTro HaceneHus CeBepa

TepMoreHHbIC KUPOBBIC TKAHU YEIOBEKA.

I/ICTOPI/UI N COBPECMCHHBIC MMPCACTABJICHUA O JUCT-UHAYLIUPOBAHHOM TCPMOI'CHEC3C
Ce30HHBIEC U PETHOHANEHBIE OCOOEHHOCTH KUPOBBIX TKaHEH YeIoBeKa
DTHUYECKAs TPEIPACIIOIOKEHHOCTh K CaXapHOMY THA0ETy U €€ IPHIHHBI
MuToxoHApHaIbHbIe TUCHYHKIUU. BUIbI, BO3MOXXHOCTH KOPPEKITUH
brnoxumnueckne OCHOBEI 3pl"01"€HHOI71 JUCTCTHUKU B CIIOPTEC

Wpwusun. [Ipupona, pyHKIIUK, BOZMOKHOCTH UCIIOIB30BAHUS B MEITUIIHE

BOl'[pOCI)I K 3K3aMEHY

1. Kondopmarus u MexaHU3MBI ()EPMEHTATUBHOTO KaTalmn3a

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

3. Xumunueckas Moaupukanus pepMeHTa Kak crnocol nepexstoueHns MeTaboIn4eckoro my T4
Ha HOBBIM CTallMOHAPHBIN YPOBEHD (DYHKIIMOHUPOBAHHUS.

4. buonorumueckue MeMOpaHbl U KOMIIAPTMEHTAIU3ALMS METa00INYECKUX My TEH.

5. OOmue NpuHIMIEI PETYJISIIHA SKCIPECCHH TeHOB

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

7. CrpykrypHas ocHoBa AT®, omnpenensiomias BBICOKMM  NOTEHIMald  HepeHoca

bochoprITbHOIM TpyTITEL.

Cy0ctpaTtHoe pocopunupoBanue. Ipumepsr

9. OkwucnutenbHOe  (PochopuupoBaHre, XEMHUOCMOTHYCCKHA MEXaHHM3M  CONPSDKEHUS
TPAaHCHOPTA IEKTPOHOB U cuHTe3a ATD

10. OcHoBHbBIE PHEPreTUYECKUE BAIIOTHI: JIEKTPOXUMUYECKHUM noTeHunan H+ Ha BHyTpeHHel
MUTOXOH/IpHaIbHONH MeMOpaHe; BbICOKOIHepreTnieckue dpochatsl

11. KIIJI mpeBpameHuii 2Heprum B  KIeTKe. Perymmpyemoe — pa3oOmieHHe  OK
dhochopuupoBaHUs JbIXaHUS

12. TupeouaHsie TOPMOHBI M PETYJIAIUS SHEPrOOOMEHa KIICTKU

13. MeToasl O1leHKH SHEprooOMeHa Ha KJIIETOYHOM YPOBHE

14. Vcropuueckue 3Tambl pa3BUTUS HpeAcTaBiIeHUN o merabonu3me. COBpeMEHHBIE METOJbI
U3y4YEHUs KJIIETOYHOI0 MeTaboIu3Ma

15. Merabonomuka: pajiaqu U MEPCIEKTUBbI

*
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16.

17.

18.

19.

20.
21.
22.
23.

24.
25.

26.
27.

28.

29.
30.
31.
32.
33.

34.

I'omeocTa3 »HepreTMUecKUX U IUIACTUYECKUX CyOCTpaTOB BHYTpPEHHEH cpenbl Kak
OCHOBHOE YCJOBUE HAJIEKHOCTH KIETOYHOro Merabonusma. Ero HeiposHaokpuHHas
perysius

@DyHKIMOHANBHAS CUCTEMa PEryJIsILUU MOTpeOaeHNs MU, AHaTOMUYECKasl JTOKaIu3alus
LEHTPAJIbHOTO 3B€HA; OPEKCUTEHHbIE U aHOPEKCUTCHHBIE CUTHAJIBI

@DyHKIMOHAIBbHASA CUCTEMA TEPMOPETYJIALNN. AHATOMUYECKAs JTOKAJIN3aLUs LEHTPAIBHOTO
3BEHA; PELENTOPHI, 3PPEKTOPHI

buonoruueckoe 3HayeHue yrieBojoB. OCHOBHBIE META0OIMUYECKHE ITyTH YIJIEBOIHOTO
O0OMEHa B Pa3HBIX THIIAX XKHBOTHBIX KIETOK

HeiiposnaokpuHHas peryssiius yrieBoAHOro ooMeHa U ee HapyuieHus. CaxapHblid 1uader.
Byl munmnioB u ux 6MONI0rMYecKas pojib B )KMBOTHOM KIIETKE.

OcoOeHHOCTH JIMTUAHOTO OOMEHA B PAa3HBIX THIIAX KJIETOK.

XKuposast TkaHb. Twurbel, aHaTOMUYECKas JIOKAIW3alus, OCOOEHHOCTH MeTadoIn3Ma
JUNUJ0B, GYHKIMU. ['OpPMOHBI )KMUPOBOM TKaHU

TpancnopTHBIE (GOPMBI IMTTHIOB B KPOBH.

Paznuunble a30TcoieprKalllie BeIEeCTBa KJISTKH U MHUILEBble aMUHOKHUCIIOTHI KaK CyOCTpaThl
JUIS UX CUHTE3A.

OOuue myTu kaTaboau3Ma aMUHOKHCIIOT.

CTI', wuncynun, WII®P, Ttecroctepon, AKTI' U TIJIIOKOKOPTUKOWIBI B PEryJsluu
a30TUCTOr0 OOMeHa

[ToTpeOHOCTH 3A0POBOTO YEIOBEKAa B PHEPTUH, OCHOBHBIX META0OIHMTAaX, BHUTAMHUHAX M
MHUKPO3JIEMEHTAX.

Teopus panmonansHoro nuranus [lokpoBckoro. OCHOBHBIE MOJIOKEHUS

Teopus anexkBatHOro nuTaHus Yrosaesa. OCHOBHBIE ITOJIOKECHHUS

Bo3zpacTHble 0COOEHHOCTH CEKPELUH JIEITUHA U YyBCTBUTEILHOCTH K HEMY

[TaTorenes MHCYTMHOPE3UCTEHTHOCTH B META00JINYECKOM CTapEHUHU

OCOOCHHOCTH 3HEPreTHKH Ha KIETOYHOM YPOBHE y TMOMKHIOTEPMOB M T'OMOMOTEpPMOB.
CoBpeMeHHbIE NTPEJICTABICHHS 00 YBOIIOLMOHHOM MPOUCXOXKAEHUN TOMOHOTEpPMUH.

OHIO W TEeTepoTepMMsl KaK pas3Hble 3KOJOTMYECKHE CTpPaTeTMd  MEpEeXUBaHUS
HEeOIaronpusITHEIX KIMMaTHYECKUX yciaoBuid. dusnonornyeckue MexaHu3Mbl TnOepHaLUn
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3.3.AHau3 pe3yJbTaTOB O0y4YeHHS M INepedyeHb KOPPEKTHPYIOLIUX MePONpHUATHIl IO

yueOHoM qucuuiinne « I30panHbie rjaBbl PU3N0OI0THI»

[locrne oxoHYaHWS H3y4YEHUS CTYACHTaMHU y4eOHOW AMCHMIUIMHBI MO pe3ylibTaTaM ee
MPENoIaBaHus €KErOqHO OCYIIECTBISIIOTCS CIAEAYIOIINE MEPOIPUITHS:
aHamu3 M 00pa0oTKa pe3yJbTaTOB MPENOJABAHMS TUCHUIUIMHBI U PE3yJIbTATOB KOHTPOJIEH

(MpOMEKyTOYHOI'O U UTOIOBOTI0);

1. BO3MOXXHOCTh TIE€pPECMOTpa M BHECEHHE HM3MEHEHHH B y4yeOHble, METOAMYECKHUE U

OpTraHHU3allMOHHBIC (I)OpMLI U MCTOABI NPCTIOAaBaAHUS JUCIIUIIIINHBI,

2. paccMOTpeHHE BO3MOKHOCTEH BHECEHHS IMOKEJIAHMM 3aKa3uyMKOB B COJIECp)KaHHUE U

peanu3anuio H3y4eH!s JUCIUIUINHBI CTYACHTaMU (nopmaens 3aKazyuxa),

3. dbopMHpOBaHHUE TEPEUYHS PEKOMEHIAIMH W KOPPEKTUPYIOIIMX MEPONPUITHHA IS
ONTUMHU3AIMHA TPEXCTOPOHHETO B3aUMOJEUCTBUS MEXKIY CTYISHTaMH, MpPENoJaBaTeisiMU U

NOTPEeOUTEISIMH BBITYCKHUKOB 00pa3oBaTenbHOi npodeccruonansHoi nporpamMmsl (OI1IT);

4, PCKOMCHAAIINNU U MCPOIPUATHSA 110 COBCPIICHCTBOBAHUIO MPCTIOAABAHUA U U3YUYCHUA

IUCHUILINHEI.
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JIucT BHEeCceHUus U3MEHEeHU

JlononHeHuss M U3MEHEHHMsT B paldodeil mnporpaMme JUCHUIUIMHBI Ha

2018/2019 y4aeOHsbIit rox

B pabouyto nporpamMmy JUCHUIUITMHBI BHOCATCS CIEAYIOIIME U3MEHEHUS:

1. Chomcok muTepaTypbl OOHOBIEH YUYe€OHBIMH U  y4eOHO-METOIUYECKHUMHU
U3JIAaHUSAMH, DJIEKTPOHHBIMH OOpa3oBaTeiabHBIMU pecypcamu. (OOHOBIECH
nepevYeHb COBPEMEHHBIX npodeccruoHaIbHbIX 0a3 JAHHBIX u
MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM.

2. OOHOBIIEH MEpPEeYEHb JMIEH3NOHHOTO MPOTPAMMHOT0 00€CTIeUeHUSI.

3. B QoHp o11eHOYHBIX CPEICTB BHECEHBI M3MEHEHUS B COOTBETCTBUU C IPUKA30M
«O0 ytBepxaenun IlonoxxeHus o QoHIEe OLIEHOUYHBIX CPEICTB I TEKYILIEIro
KOHTPOJISI yCIIEBAEMOCTH, MPOMEXKYTOUYHONH U HMTOrOBOM (rOCyJIapCTBEHHOM

uToroBoit) arrecratuu» ot 28.04.2018 Ne 297 (1)

Pabouass mporpamma mepecMoTpeHa W 0I00peHa Ha 3acelaHuu Kadeapsl

ouosioruu u 3konoruu 07.05.2018 r. mpotoxosn Ne 9

BreceHHbie H3MEHEHUS YTBEPIKIAIO:

3aBeayromuii kKadeapor OMOJIOTUN U IKOJIOTHH / ///f///y/ ~ E.M. Aatumniosa
IJ/

Onobpeno HMCC (H) dakynprera Ouonoruu, reorpaguu ¥ XUMUu

ITpotokos Ne 9 ot «13» urons 2018 . 4/ / —
IIpencenarens HMCC (H) " Dhuetpsd  A.C. Briusuenos
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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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JIMCT BHECeHUs U3MEHEeHUuM

JonosiHeHUsT W W3MEHEHHs B pabodeil mnporpaMMbl JUCHUIUIMHBI Ha
2019/2020 y4eOHbIi roA
B pabouyto nporpamMmy JTUCHUIUITMHBI BHOCATCS CIEAYIOIIME U3MEHEHUS:
Cricok nmurepaTypbl OOHOBJICH YUSOHBIMH M y4€OHO-METOUICCKUMU H3TAHUSIMH,
AJNIEKTPOHHBIMU  00pa3oBaTeNbHbIMU ~ pecypcamu. OOHOBJIEH  MEpPEYCHb
COBPEMEHHBIX MPO(ECCHOHANIBHBIX 0a3 JaHHBIX W HUHGPOPMAIMOHHBIX
CIIPaBOYHBIX CUCTEM.

OOHOBJICH INEPCUCHDb JIMOCH3NOHHOT'O ITPOIrpaMMHOI'O oOecreuyeHusl.

PaGoyass mporpamma mnepecMOoTpeHa U oOjo00peHa Ha 3acelaHuu Kadeapbl
ounonoruu, xumun u dkojiorun 15.05.2019 r. mporokon Ne 8

BHeceHHbIe N3MEHEHMS YTBCPIKAAKO:

3aBenyromuii Kadeapoi OMOJIOTHH, XMMUU /// e
Y DKOJIOTUH /1/7/77/ _ E.M. A"Tumnona
\J/

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

[IpoToxon Ne 8 ot «23» mast 2019 r. / w/
[Tpencenarens HMCC (H) i /]‘{'p, : 5:,5/ A.C. ban3uenon

45



eie]f BHUHWRQD . GOHUTO] | P (smnarareediron sond{ixddis ‘9I0HRUOY) A #
7)) #2772 QN&Q\\N \ v BFTIIITVPTT WY God T
:OHBHOIRILIO))
[ SE=pruray p
[ 9=PI19MIIA=YSBIPIUAJUDD W
od=uondo;dyd-xapui /3101w §E=PIWap [ 9=PlgMIA=serIuaju0d wod=uondo;dyd-xapui/Sio-aw
UALOOY HI9HI'0QOE ) -uyadny -U//:dny - SHHUNHITOW M MHIOLOHEM( OL MMITIAL M HuWadu SHNOHAIAQOH|
LoHdarH HLa) 190dK0ag
UALOOK HIGHHAhHHEA109H S9LE Y10T “eso9(eLay ‘11'g ‘Wi 111 ¥odsoHoedy|
HIHIIrRATHEHTH] [ Auswnoop/mundsyqra;:dny — (91Q020U 30HQaRA d0HHOALNAIE) BNIHOIIR KHIOUONE " e4ONAOIY “['[[ 8aWa9Tapy “q'| AUHWR
UALOOY HI9HHAhHHRAI103H 9980
HITHIIRATHENITHE] [ Auawnaop/nrndsy qiay:dny MHITIAI MHTTRLHIEAdL // WALOMD XiqginK eHIWeHUTTONdS | ‘| ea0NAdLT
LALOOY HI9HHAhHHEA109H 1580
HITHAIBATHEMITH]] [ Auawmaopmindsy qijay/:duy MHIDIAL KHTTELHAEad N 1 10%aL // doLedaHaIOIIL HHNOaKHIOION] Y raONADIIY
201€ "TO0T ‘eweaarreny Modsonoedy] — ecanasondal)
¥ I'HV ‘€h osowaAduIrAiad 1IWEHHEXOIW SI9HROLAIN-OHABIANSIOJA “9HENL Keaodiic vedAq “|y'q egonkorryg “H[r gavoara
edAredainy seHIUALHAOLO]]
SrE9 1 Auawnoop/mrndsy -qija//:dny
UALOOT HIMHHORHHRA109H ea29(rLOY TN - [od&oad miannodidenc] o 9p[ - g0 “easadrLOy T1'g ‘WH ALLDIModsonoedy —
HIGHILURATHEHITH]] LE WH K11 D9€ “XITHLOGHN H ENIHOIOh HHIOKOHEH] O WEHLEHEE WidoahHLiedu-ordoredogerr x OHLIIOIONA] "I ] BHOMNAOLY
ANI'INO 1 ELS £T=PI@00q=aed dyd™Xapur/nrqnorqiq//:dnyg )|
uALo0N HI9HHAhHHRAI09H ENALOHIQHQ - *[od£oad wiannodiyare] 0 729 - ‘91z ‘BroNm BEIMHEMTIAg : NOHHJA - dLIdH “I'EH -7 - "BhHEOHRIR | ‘'Y
HIHIrRATHEHITHY] ERMOLaLHOdagHH £ Wad * RHEAI[ g g BHONREIHOY "O'H ‘UHAIALQ '€ ‘hHEOHEIE, L 17V / YHHQhA : BHWHX KRNOOhHMIOIION]|
019
L IfAV ‘IFHV ‘€h - "$00T “eod]y : |y - ‘eaowaE[y] "H g ‘@OWOY I] ‘g / HOEAd B YHHQIKA | [10M3 ] | KHWHXOH] '|['g ‘HOWO
ANI'INO (8102°60°T1) TI6€SC=Prpri00q=ased;dy “Xapul/mrqniaorqiq//dn
uALI0Y HI9HHAhHHEAI09H BMALOHIFQHQ TN - *[2dAdad mrannodiarg] o p9 - "¢ 10z ‘wupmau) : JdAgdarap [-1ine
HITHIIRATHENTH]] keMolaIHodaguH g - "LOI ¥ *dudn “WeH o-¢ - "GOUHOWEY) "()°f] / HOEAT KLY NHHQIRA : EYHEH(OHQ KENOHMITHIDA ('] “HOIHOWE
0t IAV ‘THV ‘th 0 80F - "€10T "BMION-dV.LOE.I : "I - [ "L "HHIOLOHENG OL SBILLY *0)'} BHOUOMY * | 'Y |
edALedaiuir keHEOHDO
BLALOOY sadire
ManoL/aoderunwasye uiaHHodLaIe/BHHaHRd X SMHBIOHIWHE]
OHLIShHIOY 0LoAN

‘BHHIhAQO0 dwdod

HOHRO ol BHIOKOHY H BuGed10d | (qrHdodu) aronnsraeduey “«wnneaosedgo I0MIIRHIOIBID SO'E( by otHaraeduen ou [JOO godaerreseg By
NUIOIOUEN® 194 VI T AITHHVIIEH 19Hurnnmny suianangggo osondLredornr vrdeyy *1'g'¢

190dADHUd HIMHIThA "€'€

46



4.2. Kapra MaTepHaJbHO-TEXHNYECKO# 0a3bl (ucuMIuInHbl « A30paHHbIE IJIaBbI
(pu3HOTOrHN» IS CTY/IEHTOB OCHOBHOIi 00pa30BaTe/IbHOM MPOrpaMMbl
Hanpasnenue noarorosku 44.03.05 Ilenarorndeckoe odpazoBanue (¢ AByMs pOQHIISIMH
MOJTOTOBKH ), HAMPABICHHOCTH (Mpoduiib) 00pa3oBaTenbHOii mporpaMmel «I'eorpadus u

Onosorus» 1o ouyHou popme 0O0ydIeHUs

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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