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1. OBLLUAA XAPAKTEPUCTUKA PABOYE MPOrPAMMBbI
YUEBHOIO NMPEAMETA

1.1. Mecto y4yebHOro npeameTra B  CTPYKType  OCHOBHOW
npogeccuoHaIbHOM 06pa3oBaTe/IbHOW NPOrpamMmbl

YuebHblii  npeameT  «buonorus»  ABnsieTca  006s3aTeNIbHON  YaCTbiO
006LLe06pa3oBaTe/IbHOro LMK/MIa OCHOBHOM MpodieccnoHanbHOM 06pa3oBaTe/ibHOM
nporpammbl - MNPOrpaMMbl  MOATFOTOBKW  KBa/IMULMPOBAHHBLIX pabounx U
Cny>awmx rno npodgeccum 15.01.38 OnepaTop-Hanagunk
MeTa1/1006pabaTbIBatoLLMX CTAHKOB.

1.2. Llenm v nnaHupyemble pe3ynbTaTbl OCBOEHUS Y4eOHOro npeameTa

1.2.1 Llenn ocBoeHNs y4ebHOro npegmeTa

CofiepXaHve nporpaMmMbl y4ebHOro npeameta «bruonorus» HanpaeneHo Ha
NOCTMXKEHME Pe3yNbTaTOB ero M3y4YeHns B COOTBETCTBUM C TpeboBaHuaMn PIrOC
COO c yueTom npodeccroHanbHoi HanpasneHHocTn ®IrOC CIMo

OCHOBHOW UENb0 M3y4veHUst yyebHOro npeameta «buonorusa» ABNSETCS:
OBflafieHMe  OOYyYarLWMMUCA  3HAHUAMM O  CTPYKTYPHO-(PYHKLMOHA/IbHOM
opraHu3auMn XXMBbIX CUCTEM pPa3HOro paHra W MNPUOOPETEHNE YMEHUIA
MCMOMb30BaTb 3TU 3HAHMA ANA TPaMOTHbIX OEWCTBUA B OTHOLLEHMM OOBLEKTOB
YKNBOW MPUPOAbI N PeLLIEHNS Pa3/INYHBIX XN3HEHHbIX NPo6em.



1.2.2 TnaHnpyeMble pe3y/ibTaTbl OCBOEHNSA Y4eOHOro npeamMeTa
Oco60e 3HauYeHne yyebHbIn NpeagMeT MMeeT NPy POPMUPOBAHUN U Pa3BUTUM OBLLMX M NPOGECCUOHA/IbHBIX KOMMETEHLMIA, a
TaKXKe COOTBETCTBYHOLLMX UM pe3ynbTataM 06ydeHus cornacHo ProC COO.

KomneTteHuunun (OK, MK)

OK 01. BblbupaTb cnoco6sbl
peLueHuns 3aja4
NPoeccroHaIbHOM
AeATeNbHOCTU  MPUMEHUTENBHO
K pa3/IM4yHbIM KOHTEKCTam

MnaHupyemble pe3ynbTaTbl 06yUYeHUs

Ob6uwwne
JIP23 - roToBHOCTL K Tpyay,
MacTepcTBa, TpyLonobue;
JIP24 - TrOTOBHOCTb K aKTMBHON [esTeNbHOCTU
TEXHOMOMMYECKOW W COUMANIbHON  Hanpas/IeHHOCTH,

OCO3HaHMe LEeHHOCTH

CNOCOBHOCTb  MHWUMMPOBATb,  M/aHMpPOBaTb U
CaMOCTOATE/NbHO BbIMOMHATL TaKyo AeATeNIbHOCTb;
P25 - uWHTepec K  pasuyHbiM  cepam
NpodeccMoHaIbHON AEATENIbLHOCTH,

MP1 -  camocToATeNbHO  hopMynuposatb U
aKTyanusuposaTb  Mpobsemy, paccmatpuBatb — ee
BCECTOPOHHE,

MP2 - ycTaHaBnMBaTb CYLUECTBEHHbIA MPU3HAK WA
OCHOBaHWA [N  CpaBHEeHWs, Knaccuukaumm u
06006LLEeHNS;

MP3 - onpegenatb Uenu [eATeflbHOCTU,
napameTpbl ¥ KpUTepUmn NX LOCTUXKEHNS;
MP4 - BbISBNATL 3aKOHOMEPHOCTU U NMPOTUBOPEUUS B
paccMaTpuBaeMbIX ABNEHUSAX;
MP5 - BHOCUTb KOPPEKTMBbI
OLleHMBaTb  COOTBETCTBME  pe3y/bTaToB
OLeHMBaTb PUCKMN NOCNEACTBUIN AeATENbHOCTY;
MP6 - pas3BuBaTb KpeaTVBHOE MbILLNIEHWE MpU
PELLEHMM YXXM3HEHHBIX NPo6em

MP7 - BnafeTb HaBblKamMy y4e6HO-1CCNef0BaTENbCKOM
N NPOEKTHON [eATeNIbHOCTK, HaBblKamMu paspeLleHus

3a/aBaThb

B [eATeNbHOCTb,
Lensm,

OuncunnnnHapHbie
MP61 - 3HaTb O MecCTe M ponu GUOMOTUM B CUCTEME
Hay4YHOro 3HaHus; (YHKUMOH/IbHOM rpaMOTHOCTM
4e/I0BEKa [J19 PELLEHUS XXM3HEHHbIX NPo6/ieM;
MP62 - YMETb packpbiBaTb cofiep>KaHue
OCHOBOIMOMAraroLWmx 6MoONOrMYeCKUX TEPMUHOB
MOHATWI: XW3Hb, KNeTKa, TKaHb, OpraH, opraHunsm, Bug,
nonynaumsa,  aKocuctema,  6uoueHos,  Guochepa;
meTabonm3Mm  (0OMeH  BelecTB UM npespaLleHue
3Heprun), romeoctas (camoperynsauus)), 6uocuHTe3
Oenka, CTPYKTypHas oOpraHusaumsi >XMBbIX CUCTEM,
[ANCKPETHOCTb, Camoperynsums, caMmoBOCNpPON3BEAEHMNE
(penpogykuus), HacneaCTBEHHOCTb,  WM3MEHYMBOCTb,
9Hepro3aBMCUMOCTb, POCT W pa3BuTUE, YPOBHEeBas
opraHusauus;
MP63 - yMeTb
OCHOBOMO/MAratoWmnx  GUONMOrNYeCKUX  Teopuin  ”
rMnoTe3: KETOYHOM, XPOMOCOMHOW, MyTaLUMOHHOM,
3BOJTOLNOHHOM, NPOUCXOXKAEHUSA XXMU3HWN U YEe/TIOBEKA,;
MP64 - yMmeTb pacKpbiBaTb OCHOBOMOMaratoLLme
ouonornyeckne 3akoHbl U 3aKoHoMepHocTn (I
MeHgens, T. MopraHa, H.W. Basunosa, 3. ['ekkens, &.
Mtonnepa, K. Bapa), rpaHuubl X NPUMEHMMOCTU K
XVBbIM CUCTEMAM,;
P65 - nNpUMeHATb OCHOBHble MeTodbl HayyHOro
MO3HaHWS, UCMOo/b3yeMble B BMONOrNK: HabMOAEHUS U

PacKpbiBaTb  COfepXXaHue



npo6newm;

MP12 - BbISIBNATb NPUUYNHHO-CNEACTBEHHbLIE CBA3W U
aKTyanmsmposaTb 3afady, BblgBuraTb TUMoTesy ee
peLleHns, HaxoauTb aprymMeHTbl Ana [OKasaTeNnbCTBa
CBOMX YTBEPXK/AEHWI, 3a4aBaTb napaMeTpbl U KPpUTEPU

peLleHuns;
MP13 - aHann3nMpoBaTb MosyyYeHHble B XO4e peLleHus
3aflaun  pesynbTaTbl, KPUTUYECKM OLEHMBATL UX

[LOCTOBEPHOCTb, MPOrHO3NPOBaTb M3MEHEHNe B HOBbIX
YCNOBUSX;

MP17 - ymeTb NEPEHOCUTL 3HAHWUS B MO3HABATE/bHYHO
N NPaKTUYECKY0 061aCTy XXU3HEAeATeNbHOCTY;

MP18 - yMeTb WHTErpuMpoBaTb 3HaHWSA K3 pasHbIX
npeAMeTHbIX 06nacTel;

MP19 - BblgBMratb HOBble WAEW,
OpPUrMHaIbHbIE NOAXOAbI U PEeLLEHNS;
MP20 - ctaBuTb Npo6sieMbl M 3a4a4u, Lonyckatowme
aNIbTEPHATUBHbIE PELLIeHNS;

npegnarathb

OMUCaHUA XXMBbIX CUCTEM, MPOLECCOB W  SABEHUIA;
opraHuMzaumm M MpoBeAeHus  BMOMOrMYecKoro
3KCMEPUMEHTA,  BbIABWKEHWUA  TUMNOTE3,  BbISIB/IEHNS
3aBMCUMOCTU  MeXAy WUcCneayembiMy  BeNNMUYnHaMK,
06bACHEHUA NOMYYeHHbIX pe3ynbTaToB n
(hopMynIMpoBaHNA  BbIBOAOB  C  WCMO/b30BaHUEM
Hay4HbIX MOHATWNIA, TEOPUIA N 3aKOHOB;

P66 - ymeTb BbILENATb CYLIECTBEHHbIE TMPU3HaKK
BMPYCOB, KNeToK  NpoKapuoT U 3yKapwor,
OAHOK/IETOYHbIX M MHOTOK/ETOYHBIX OpraH13moB,
BWAOB, OMOreoLEeHO30B W 3KOCUCTEM; OCOGEHHOCTU
npoLeccoB 0O6MeHa BELLECTB U NpeBpaLLeHns SHeprun B
KNeTke, (poTOCUHTESA, NNacTUYecKoro 7
3HepreTMyeckoro 00OMeHa, XemOCWHTe3a, MUTO3a,
Mein03a, OMNOAO0TBOPEHUSA, Pa3BUTUA U PasMHOXEHUS,
NHAVBUAYaNbHOrO Pa3BUTUS OpraHu3ma (OHTOreHesa),
6opbbbl 33 CyLUEeCTBOBaHWE, ECTECTBEHHOro 0T60pa,
BWA006pa3oBaHMs, NPUCNOCOBIEHHOCTM OPraH13MoB K
cpefe 00MTaHWUA, BIUSHUA KOMMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX W3MEHEHWA B 3KOCUCTEMax CBOEW

MeCTHOCTM, KpYyrosopoTa BeLLeCTB W MpeBpaLleHue
3Heprum B Guocgepe;
MP68 - ymeTb pewaTb 6GMONOrMYEcKne 3agaun,

COCTaB/IATb FEHOTUMUYECKME CXEMbl CKPeLuBaHUa 41s
pasHbIX  TWUMOB  HAacneaoBaHMsi  MPU3HAKOB Y
OpraHn3moB, COCTaB/NATb CXEMbl MepeHoca BELECTB U
3HeprMm B 3KocucTemax (Lenu nuTaHus, MULLEBbIe
cetn);



OK 02. Mcnonb3oBaTb
COBpeMeHHble CpefCcTBa Moucka,
aHa/iM3a U UHTeprpeTayuu
NHpopMaLmm n
NH(OPMaLMOHHbIE TEXHOMOIMM
ans BbIMOIHEHMSA 3ajau
NpPoeccUoHanbLHoM
LeaTeNbHOCTH

NnP32 - ChOpMMPOBAHHOCTb  MUPOBO33PEHMS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HayKnW 1 OOLLECTBEHHON MNPaKTUKKW, OCHOBAHHOrO Ha
ananore  KynbTyp, CMOCOGCTBYIOLLEIO  OCO3HAHWIO
CBOEro MecTa B MNOMNKY/bTYPHOM MUPE;

NP33 - COBEpLUEHCTBOBaHME  S3bIKOBOM n
ynTaTeNbCKOW KYNbTYpbl Kak cpeacTea
B3aMMO/ENCTBMS MEXAY MHOAbMU W MO3HaHWS MUPa;
JIP34 - 0oco3HaHMe LEHHOCTU Hay4yHOW [AesTeNlbHOCTW,
rOTOBHOCTb OCYLLIeCTBNIATL NPOEKTHY0 n
NCCNeaoBaTe/bCKY0 AeATeNbHOCTL UHAMBUAYaNLHO Y
B rpynne;

MP21 - BnafeTb HaBblKamn MOMYYEHUS MHGopMaLun
M3 UCTOYHMKOB pasHbIX TWUMOB, CaMOCTOATE/ILHO
OCYLLeCTBNATL MOUCK, aHaIn3, cuctematusauuio u
NHTEprpeTaunio MHGopMaumMmM pasnyHbIX BUAOB U
(hopM npeacTaBneHns;

MP22 - co3gaBaTb TeKCTbl B pas3/IMyHbIX (hopMaTax C
YYETOM  Ha3HauyeHus  UHQopMaumm U LeneBoin
ayamropuu, BblOVpast ONTUMa/IbHYHO hopmy
npeAcTaBfeHns 1 BU3yanm3auuu;

MP23 - oueHuBaTb [OCTOBEPHOCTb, JIETMTUMHOCTb
WH(opMaunn, ee  COOTBETCTBME  MpPaBOBbIM W
MOpa/IbHO-3TUYECKUM HOpMawm;

MP24 - ucnonb3oBatb CpeAcTBa UHPOPMALMOHHBIX Y
KOMMYHUKALMOHHbIX ~ TEXHOMOMMA B peLLeHnm
KOTHUTUBHBIX, KOMMYHUWKaTUBHbIX n
OpraHu3aUnoHHbIX 3aday ¢ cob6aeHNneM TpeboBaHWIA
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MP69 - ymeTb KPWUTUYECKM OLEHMBATb MHMOPMaLUIO
610N0rNYeckoro cofepXKaHus, BK/IHOHaAIOLLY'HO
NceBfOHay4Hble 3HaHWUA W3 Pas/INyHbIX WUCTOYHMKOB
(cpeacTsa MacCOoBOWi NH opMaLnK, Hay4HO-
nonynsipHble marepuanbl); NHTEPNPeTNPOBaThb
3TUYECKME acneKkTbl COBPEMEHHBLIX WCCNeA0BaHUA B
ovonornn, MeauuuHe, 6UOTEXHONOMNK; pacCMaTpuBaTb
rnobasibHble 3KONOrmnyeckme npo6iembl
COBPEMEHHOCTU, (hOPMUPOBATb MO OTHOLLEHWUIO K HUM
COOCTBEHHYO MO3NLIAIO;

MP610 - ymeTb cOo3faBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble  COOOLWEHNS Ha OCHOBe  GMOMIOrMYEeCKOM
NHOPMaLUN N3 HECKOSTIbKMX WMCTOYHUKOB, FPamoTHO
1NCMO0Mb30BaTb MOHATUIHbIN annapaT 61uonoruu.



OK 04. AdpexTnBHO
B3aMMOAENCTBOBaTb U paboTaThb
B KOJIIEKTVBE N KOMaHze

9ProOHOMUKK,  TEXHWKM  6e30MacHOCTW,  FUTUEHbI,
pecypcocoepeXxeHns, npaBoOBbIX W 3TUYECKUX HOPM,
HOPM MH(OPMaLIMOHHOW 6e30MacHOCTY;

MP25 - Bnagetb HaBblKaMy pacrno3HaBaHWA U 3alnTbl

NHpopMaumm, NHHOPMAaLMOHHOIA 6e3onacHoCTU
NINYHOCTU
NP24 - TroTOBHOCTb K aKTUBHOW [eSTeNbHOCTU

TEXHOMOMMYECKON W COLManbHOM  Hanpas/ieHHOCTH,
CMOCOBHOCTb  MHUUMMPOBATb,  MMAHWPOBaTb WU
CaMOCTOATE/ILHO BbIMONHATL TaKYH AeATENbHOCTb;
JIP26 - roToBHOCTb M CMOCOGHOCTL K 06pa30BaHnio U
caM000pa3oBaHMI0 Ha MPOTSXKEHUN BCEIA XKU3HW;

MP7 - BnafieTb HaBblKaMK Yy4e6HO-1CCeA0BaTENbCKOM
N NPOEKTHOW [eATeNbHOCTW, HaBblkamMu paspeLleHus
npo6snewm;

MP31 - noHumaTb W WUCMNOMbL30BaTb MPEUMYLLECTBA
KOMaH/HON 1 MHAMBUAYaNbHOW paboThl;

MP32 - Bbl6MpaTb TEMATUKY WU METOAbl COBMECTHbIX
JEeACTBUIA  C  y4yeTOM  OOLWMX  WHTEepecoB, W
BO3MOXXHOCTEIN KaXKAO0ro YneHa KoneKTmBea;

MP33 - npuHMMaTh LiesIM COBMECTHOMN AeATeNlbHOCTH,
OpraH13oBbIBaTb N KOOPAMHMPOBATb [EACTBUA MO ee
LOCTVKEHUIO: COCTaBNATb nnaH [eCTBUI,
pacnpefensts poiM C y4eTOM MHEHWA Y4aCTHWKOB
06cyaaTb pe3ynbTaTbl COBMECTHON PaboThl;

MP37 - ocyLLecTBNATL MO3UTUBHOE CTpaTernyeckoe
nosefieHVe B PasN4YHbIX CUTyauuax, MposABAATb
TBOPYECTBO M BOOOpaXKeHUe, BbITb MHULMATUBHBLIM
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MP65 - nNPUMMEHATL OCHOBHblE MeTOAbl Hay4HOro
MO3HaHMs, UCMOoNb3yeMble B 6MONOrMK: HaboAEHUS U
OMnCaHUs >KMBbIX, CUCTEM, MPOLECCOB W ABMIEHUMN;
opraHuMsauMm 1 MpoBefeHus  GMONOrnMYecKoro
9KCMEePUMEHTa,  BbIABWKEHUA TUMOTE3, BbISAB/IEHUA
3aBUCUMOCTM MeXAy UCCNefyeMbIMU  BENYUHAMN,
06BbACHEHMS NosTy4YeHHbIX pe3ynbTaToB 7
(hopMynMpoBaHUA  BbIBOAOB  C  MCMO/b30BaHWEM
Hay4HbIX MOHATWI, TEOPUIA N 3aKOHOB;



OK 07. CopeiicTBoBaTb
COXpaHEeHMIO OKpy>KatoLLel
cpedbl,  PecypcocOepexeHuto,
NPUMEHSATb 3HaHWS 06
N3MEHEHNN KnnmMara,
NPUHLMNLI 6epexxnmBeoro
NpPOV3BOLCTBA, 3 peKTUBHO

[lecTBOBaTb B Upe3BblYaliHbIX
CUTyaumsax

MK 14.

MP55 - nNpuvHMMaTb MOTUBbI U apryMeHTbl ApYrux
NK0Jer Npu aHann3e pesynbTaToB AeATeIbHOCTY;

MP56 - npusHaBaTb CBOe MNpaBO W MNpaBo [APYrux
NHOAEN Ha OLLUMOKM

NP27 - chopMMpPOBaHHOCTb 3KOIOMMYECKON KYNbTYpbl,
NMOHMMaHWe  BAUAHUA  COLMAbHO-3KOHOMUYECKNX
MPOLLECCOB Ha COCTOSHWE MPUPOAHON M CoLMabHON
cpefbl, 0CO3HaHwue rnobanbHoro Xapakrepa
3KO/IOrMYecKnx npobsem;

P28 - nnaHupoBaHWe W OCYLLECTBNEHWE [AENCTBUIA B
OKpY)Xalolelh cpeje Ha OCHOBE 3HaHWA  Lenen
YCTOMNYMBOI0 pa3BUTUA Ye/IOBEYECTBA;

P29 - aKTUBHOE HenpuAThe LeNCTBUIA, MPUHOCALLUX
BPe OKpYXKatoLLen cpeae;

JIP30 - yMeHuWe nporHo3MpoBaTb HebnaronpuaTHbIE
9KONIOTNYECKNe  MOCMEeACTBMA  NPEeANPUHUMAaEMbIX
[IEeNCTBWIA, NpefoTBpaLLaTh UX;

NP31 -  pacwwupeHve  onbiTa
9KO/I0rMYECKOI Hanpas/IeHHOCTY;
MP5 - BHOCUTb KOPpPeKTVMBbl B [AeATe/IbHOCTb,
OLeHMBaTb  COOTBETCTBME  Pe3yNbTaToB  LEensMm,
OLeHMBAaTb PUCKW NOCNESCTBUIA AeATENbHOCTHY,

MP7 - BnageTb HaBblKamMy Y4eBHO-UCCnea0BaTebCKOW
N NPOEKTHON [AeATeNlbHOCTW, HaBblKamMu paspeLleHus
npo6newm;

MP48 - ymeTb OLIEHMBATb PUCKW U CBOEBPEMEHHO
NMPUHUMATL PeLLeHUs MO UX CHUXEHUIO

[esTeNbHOCTH
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MP67 - yMeTb MPUMEHATbL MNOMyYeHHble 3HaHuA And
0OBACHEHMSI BMOMNOrMYECKUX MPOLECCOB U SIBNEHUINA,

ONs TPUHATUS  MNPaKTUYECKUX  pelleHuid B
MOBCEAHEBHOM  >KM3HW C  Lefblo  0GecreyeHws
6e30MacHOCTM  CBOEro  3[0pOBbS M 3[10POBbA

OKpY>XatoLWmx ntofen, cobnogeHns 340poBoro obpasa
XXV3HW, HOPM FPaMOTHOIO MOBELEHUS B OKPY>KatoLLel
NPUPOLHON  cpefe;  MOHUMaHWe  HeobXOAMMOCTY
1CNOMb30BaHNSA LOCTVXXEHUIA COBPEMEHHON Gronornm un
BMOTEXHONOI NI NS paLMOHa/IbHOr 0
NPMPOAOMN0/b30BaHUS;

OcyuectBnatb  JIP28 - nnaHMpoBaHWe M OCYLIeCTBNeHWe AencTBuiA B P69 - ymeTb KpPUTUYECKM OLEHMBaTb WMHMOPMaLMIO



TEXHONOTrNYECKNIA npotecc
06paboTKM feTanei Ha
TOKapHbIX CTaHKax C

cobntofieHvem TpeboBaHMI K
KayecTBY B COOTBETCTBUMM C
3afaHNEM U TEXHUYECKOM
[NOKYMeHTaLmel

OKPY)KalOLLen cpede Ha OCHOBE 3HaHMA  Lenei
YCTOMYMBOrO PasBUTUS HYe/IOBEYECTBA,;

P29 - aKTMBHOE HenpuATue AeNCTBWIA, NPUHOCALLMX
BpeL OKpY>XXatoLLen cpese;

JIP30 - yMeHue NpOrHo3vMpoBaTb HebnaronpuAaTHbIe

3KOMOrnyeckne  MoCNeAcTsus  MpeanpuHUMaemMblxX
[leNCTBUIA, NPeaoTBpaLLaTh UX;
NP31 -  pacwmpeHve  onbiTa  AeATeIbHOCTU

9KO/I0rMYeCcKOn HanpaBneHHOCTY;
MP48 - yMmeTb OLEHMBaTb PUCKN W CBOEBPEMEHHO
NMPUHUMATL PELUEHUS MO UX CHUXKEHWIO;

MP1 - CaMOCTOATENbHO  (pOpMyniMpoBaTb U
aKTyanusuposaTb  MpobneMy, paccMmaTpuBaTb — ee
BCECTOPOHHE;

MP6 - pa3BuMBaTb KpeaTMBHOE MbILLEHNE NPpU

PeLLEHNN XKN3HEHHBIX NPOG/eMm;

MP16 - ocCyWwecTBNATb LeNeHanpaBeHHbIN NOUCK
nepeHoca CpeactB WM CNOCOGOB  fAeWCTBUA B
NPOMeCCUOHAbHYIO Cpesy;

MP17 - ymeTb NepeHOCUTb 3HaHWNA B NO3HaBaTe/IbHYI0
1 NPaKTUYECKY0 06/1aCTUN XN3HELEATEIbHOCTY;

MP48 - yMeTb OLEHMBATb PUCKW W CBOEBPEMEHHO
NMPUHUMATL PELLEHUSA MO UX CHUXKEHUIO;
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OMONOrNYecKoro cofepxxaHus, BK/THOYaIOLLLYO
MCeBAOHAYYHbIE 3HAHMS W3 Pa3NYHbLIX WCTOUYHMKOB
(cpeactea MacCOBOA NHopMaLuK, Hay4HO-
nonynsipHble matepuansbl); NHTEepPNpPeTMpoBaTh
3TMYECKME acneKTbl COBPEMEHHbIX WCCNeAoBaHWi B
ouonorun, MeauUmHe, GUOTEXHOMNOTUN; PacCMaTpPUBaTh
rnobasibHble 3KONOrnYyeckme npo6nemMbl
COBPEMEHHOCTW, (hOpMMPOBaTb MO OTHOLUEHWUHO K HUM
COOCTBEHHYHO MO3ULNIO;



2. CTPYKTYPA N COOAEPXAHWE YYEBHOI O NMPEAMETA

2.1. O6bem yyebHOro npegmeTa n BUAbl y4ebHOW paboThbl

Bupg yyebHo# paboThl O6bem B yacax
O6bem 06pa3oBaTe/IbHON NporpamMbl y4e6HOro npegmerta 72
Ob6A3aTesibHaa ayAuToOpHaa Harpyska: 72
TEOPETUYECKNE 3aHATUS, 52
B T.4. B (DOPME NPaKTUUECKOM NoAroTOBKM —
NPaKTN4eCKne 3aHATUA, 20
B T.4. B (DOPMe NPaKTUYECKON MoAroToBKM 8

NabopaTopHbIe 3aHATUS,

B T.4. B ()OPMe MpPaKTUYECKOI NOAroTOBKM
CamocTosaTeNnbHas pa60Ta,

B T.4. B ()OpMe MpPaKTNYECKOW NOArOTOBKM

NHAvBUAYyanbHbIA NPOEKT —

MpomMexyTouHas aTTecTayus:
- AndepeHLNpPOBaHHbI 3aueT 2



2.2. TemaTUyecKNn NnaH n cofepXaHme yuyebHoOro npeamera

B Tom
yucne
HanmeHoBaHue CofgepXaHue yyebHoro matepuana u hopmbl opraHusauum Ob6bem npakTu
pas3genos n TemMm [EeATENBHOCTN o6yqarou.l,mxcs=| B HacCaxX yeckKad
noaAroToBK
a
1 2 3 4
Pasgen 1. buonorna Kak Hayka. >KXnBble CUCTEMbl U UX OpraHums3auns
Tema 1.1. TeopeTnueckoe 3aHaTue. buonorms kKak Hayka. O6uias
Buonorus XapaKTepuCTuKa XN3HN
B CMCTeMe HayK.  buonorms - Hayka o >kuBoW npupoge. Csssn 6uonorum c
O6Lwas 06LLECTBEHHbLIMUY, TEXHUYECKUMU U APYTMMU eCTeCTBEHHbIMU
XapaKTepucTuka  Haykamu, (unocotueid, penurnen, 3TUKOW, ICTETUKON 1
YKU3HU npasoM. Ponb 6uonormm B (HOPMUPOBAHUM  COBPEMEHHOM
Hay4HOW KapTuHbI Mm1pa. CucTeMa 61MON0rMyYecKmX Hayk.
MeTofbl  MO3HaHMS  XMBOW  npupogbl  (HabnoaeHwue,
9KCMEPUMEHT,  OnucaHue,  U3MepeHue,  Knaccugpukaums, 2 —u
MOZeNMpoBaHue, CTaTucThYeckas 06paboTka fAaHHbIX).
KuBble cuctembl (buocuCTeMbl) Kak MpeaMeT  U3ydeHus
ovonorun. OT/NIMUME >KMBLIX CUCTEM OT HEOopraHW4ecKou
npupogbl. CBOMNCTBA GBUOCUCTEM M UX pa3HOO6pasve.
YpOoBHU opraHmsauum orocuctem: MOIEKYNAPHO-
reHeTUYECKWIN, KNETOUHbIA, OPraHM3MeHHbIR, MonynsuMOHHO-
BWAOBOW,  3KOCUCTEMHbIA  (BMO - reoueHOTUYECKUIA),
orochepHbIi
Pasgen 2 XuMn4ecKnNin cocTaB U CTPOEHME KTETKMU
Tema 2.1. TeopeTuyeckoe 3aHaTMe. XUMUYECKUIA COCTaB  KNETKW. 5
XUMUYECKMNIA XUMUYECKME 3MIEMEHTbI:  MaKpO3/IEMEHTbI, MWUKPO3/IEMEHTbI. o

12

Koabl 06W X KOMAOETEHLUWA 1
NIMYHOCTHbIX, MeTanpeaMeTHbIX,
npeaiMeTHbIX Pe3ynbTaToB,
hopMUPOBaHUID KOTOPbIX
CNoCcO6GCTBYET 3/IEMEHT
nporpaMmbl
5

OK 02

NnP32, P33, J1IP34

MP21, MP22, MP23, MP24,
MP25;

P69, MNP610

OK 01; OK 02; OK 04
NnP23, NP24, NP25 ; 1P26;



COCTaB KNETKW.

Tema 2.2.
CTpyKTypHO-
(hYHKUMOHabHasA
opraHusaums
KNETOK

Boga ©“ MuHepanibHble BewectBa.  PyHKUMM  BOAblI U
MVHepasibHbIX BELLECTB B K/IETKE.

OpraHuyeckue BelllecTBa KneTku. benkn. CocTtaB M CTpoeHue
6enkoB. AMUHOKUCNOTbI - MOHOMepbI 6e/1KoB. He3aMeHVMble 1
3aMEHUMble  aMWHOKWUC/IOTbl.  AMWHOKWC/IOTHBIA  COCTaB.
YpPOBHM  CTPYKTypbl  6e1KOBON  MoONekynbl  (NepBMYHas,
BTOpPWUYHaA, TPeTUYHAA M YeTBepTMYHad  CTPYKTYpa).
Xumnyeckne cBoKcTBa 6efkoB. buonormnyeckme  (yHKLK
benkoB.  PepmMeHTbl — OMONOTNMYECKME  KATa/IM3aTopbl.
CTpoeHve  (pepMeHTa: aKTUBHbIA  LEHTP, CcybcTpaTHas
cneunpuYHoOCTb. KothepmeHTbI. ButamuHbl.  OTAnuma
(hepMeHTOB OT HEOPraHNYEeCKNX KaTasm3aTopos.

Yrnesofpl: MOHOCaxapupl (rnoko3a, pnboza U
[le30Kcupunbosa), aucaxapuibpl  (caxaposa, flakto3a) W
nonmcaxapuasbl (Kpaxman, FNINKOTEH, LIeNNN03a).
Buonornyeckue (hyHKUMUN YrNeBoAaoB. Nvnuab!:

TpUravuepuael, gochonunugpl, crepongbl. mapopunbHO-
rmapogobHble cBoOCTBa. Buonornyeckne yHKLUM NUMULOB.
CpaBHeHue yrnesoaoB, 6enkoB W NUMULOB KakK WCTOYHWKOB
aHeprun. HyknenHosble kKncnotel: AHK n PHK. Hykneotuapl -
MOHOMEpbI HYK/EMHOBbIX KUCIOT. CTpoeHne v pyHKunn JHK.
CtpoeHue u yHKumm PHK. AT®: cTpoeHue 1 yHKLMK
TeopeTuueckoe 3aHsaTue. Knetka

LimTonorusa - Hayka O KneTke. KnetouHas Teopus - npumep
B3aVMOJENCTBMA WAen W (hakTOB B HayYHOM MO3HAHWW.
MeTo/bl U3yYeHNs KNETKN.

KneTka Kak LenocTHas »wuBas cuctema. OOLMe NpU3HaKu
KMIETOK: 3aMKHYTas HapyXHas MembpaHa, monekynbl AHK Kak
reHeTUYecKuiA annapart, cucteMa cCUHTe3a Geska.

Tunbl  KMETOK:  3yKapmoTU4eckas W  MNPOKapUOTUYECKas.

13

NP32, NP33, N1P34

MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; MNP63; MNP65; MNP66.

OK 01; OK 02; OK 04

NP23, P24, NP25; J1P26;

NP32, NP33, N1P34

MP1; MP2; MP3; MP4; MPS;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; NP62; NMP63; MNP65; MNP66.



OC06eHHOCTM  CTPOEHWUS  MPOKapMOTMYECKOW  KNETKW.
KnetoyHasa cTeHka 6akTepuil. CTpOeHMe 3yKapuoTUYeCKOW
KneTkn. OCHOBHble OT/IMYMA  PACTUTE/IbHOW, >KUBOTHON U
rPMOHOM  KNeTkn.  T1OBEPXHOCTHbIE  CTPYKTYPbl  K/eTOK-
K/eTo4YHas CTEHKa, NIMKOK&/INKC, nxX (YHKLMN.
Mna3martunyeckas MeMbpaHa, ee CBOMCTBA U (hyHKLMW.
Lintonnasma u ee opraHougbl. OfHOMeMOpaHHbIE OopraHouApbl
KNeTKu: Ar1C, annapar Monbmxu, /I30COMbl.
[MofyaBTOHOMHbIE ~ OpraHouAbl  KNEeTKU:  MUTOXOHZPWM,
nnactugpl. MNponcxoxaeHne MUTOXOHAPUIA U nnactui. Bugbl
nnactng. HemembpaHHble OpraHOMAbl KNeTKU: pubOCOMBI,
KNETOYHbIW UEHTP, LEHTPUOMN, PECHUYKU, XIYTUKA. DPYHKLN
OpraHouoB KneTku. BkiroueHus.

AAPO - perynaTopHbIin LEHTP KNeTku. CTpoeHve aapa: saepHas
000/104Ka, Kapuonnasma, XpOMaTuH, AAPbILLKO. XPOMOCOMbI.
TpaHCcnopT BELLECTB B KNeTKe

MpakTuyeckoe 3aHsATMe Nel CpaBHeHWe CTPOEHUA KETOK
pacTeHUI, rPUBOB N XMBOTHbIX

Pasgen 3. )Kn3HeeATe/IbHOCTb KNETKU

Tema 3.1.
OO6MeH BeLLecTB 1
npespalieHune
3HEPrvKn B KNETKE

Teopetunueckoe 3aHaTve. OOMEH BELLECTB W MpeBpaLLleHue
3HEPrun B KNeTKe

O6mMeH  BellecTs, WM meTabonuam.  AcCCUMUASUMA
(nnacTnyecknii 06MeH) 1 AUCCUMUNAUNSA  (SHEPreTUYECKUI
00MeH) - ABe CTOPOHbI eAMHOr0 npoLecca Metabonmama. Ponb
3aKOHOB COXpaHEHWs! BeLLeCTBa W 3HEPrM B MOHUMAHUM
meTabonmama. Twunbl 06MeHa BeLIECTB: aBTOTPOMHLIA K
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OK 02; OK 04

NP32, NP33, N1P34

MP1; MP2; MP3; MP4; MP5;
MP6; MP12, MP61; MP62; NP63;
MP65; INP66.

OK 01; OK 02; OK 04

NP23, NP24, NP25; NP26J1P32,
NP33, NP34

MP4; MP5; MP12; MP21, MP23
P62, P66, P69, rP610



Tema 3.2.
BuocuHTes 6enka

Tema 3.3.
Bupycebl

reTepoTpooHblii. Ponb (hepMeHTOB B OOMEHe BeLeCcTB U
npeBpalleHnn aHeprum B Knetke. PoTocuHTe3. CeeToBast U
TeMHOBas  (ha3bl  (pOTOCMHTe3a. Peakumm  (HOTOCUHTE3A.
O(PPeKTUBHOCTL (HOTOCUHTE3a. 3HavyeHue (OTOCMHTe3a And
XWU3HW Ha 3emne. BnvsHue ycnosuin cpefpl Ha (DOTOCUMHTES U
CMOCOObl MOBbILWEHNS €ro MNPOAYKTUBHOCTU Y KY/NbTYPHbIX
pacTeHuin. XeMOCUHTe3. XeMOCUHTe3upytowme 6aKTepun.
3HauyeHme XeMOCHHTE3a [/ XXM3HN Ha 3emne.

OHepreTnyeckmin 0bmMeH B K/eTKe. PacLiernsieHne BeLLECTB,
Bble/leHNe N aKKyMy/MpOBaHME 3HEeprun B KeTke. JTanbl
3HepreTU4eckoro obmeHa. 'nukonus. bpoxkeHve 1 ero BUApbI.
KucnopogHoe — OKucnieHwe, WAM  KJIETOYHOE  [bIXaHue.
OkuncnutensHoe thochopunmpoBaHue. Ah(PeKTUBHOCTb
3HEPreTUYeckoro obmeHa

TeopeTnyeckoe 3aHaTue. bUocnHTE3 6enka

PeakumMn MaTpuU4HOro CUHTe3a. [eHeTuuyeckas MHGopmauus u
OHK. Peanuzauns reHeTMYeCKON WH(OpMaUMM B  KIIETKE.
eHeTUYeCKMA Koj, W ero CBOWCTBA. TpaHCcKpunuus -
MaTpuuHblii cuHTe3 PHK. TpaHcnaumsa - 6GuocuHTe3 6erka.
ATanbl  TpaHcnAuun.  KoaupoBaHue — aMWMHOKMUCNOT.  Ponb
prMbocoM B GUOCUHTE3E Benka

MpakTuyeckoe 3aHsTMe Ne2  PelwleHne 33ga4 o
MONEKYNAPHOW 61oNorumn

TeopeTuueckoe 3aHsaTue. HeKNETOYUHbIE (OPMbI >KU3HU —
BUpYyCbl. VcTtopus oTKpbITMS BupycoB (. W. BaHOBCKUIA).
OCOOEHHOCTN CTPOEHUS W >KU3HEHHOTO LMKNIa BUPYCOB.
BakTepuocharn. bonesHn pacTeHMi, XMBOTHbLIX W YenoBeka,
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OK 01; OK 02; OK 04

NP23, NP24, IP25; JTIP26/1P32,
NP33, P34

MP4; MP5; MP12; MP21, MP23
P62, rPe6, NPe9, rnP610

OK 01; OK 02

NP23, NP24, JIP25; JIP26/1P32,
NP33, N1P34

MP4; MP5; MP12; MP21, MP23
MP62, NP63, NP64, NP65, NP66,
OK 01; OK 02; OK 04

NnP23, NP24, JIP25;11P26;

NP32, NP33, N1P34

MP1; MP2; MP3; MP4; MP5;



BbI3blBaeMble BMpyCamu. Bupyc nmmyHogeduumTa 4venoBeka
(BLY) - BO36YyAUTENb Cnnia. MpodunakTuka
pacnpoCcTpaHeHMst BUPYCHbIX 3a00/1eBaHWI

KoHTponbHada paboTta Nel

Pasgen 4. PasMHOXeHMe n mnHonBunagyanabHOe pasButTme oOpraHNM3mMoB

Tema 4.1.
YKM3HEHHbIN LKA
KNEeTKM

Tema 4.2.
dopmbl
Pa3MHOXeHMS
OpraHv13mos

Teopetuueckoe 3aHaTne. MUTO3

KNeToUHbIA LMK, WIN XXMU3HEHHbIA LMK KNeTKU. VIHTephasa n
muTO3. pouecchl, NpoTeKatoLwmne B MHTepdase. Penankauns -
peakuns maTtpuyHoro cuHTesa [AHK. CTtpoeHue Xpomocom.
XPOMOCOMHbIA ~ Habop -  KapuoTun.  OuUNnoufHbli W
raniouaHbIn XPOMOCOMHblEe Habopb!. Xpomatugbl.
LinTonornyeckne OCHOBbl PasMHOXEHUA U UHANBUAYASIbHOMO
pasBUTUA OpraHu3sMoB. [eneHne Knetknm - muto3. Craguu
muTOo3a. [lpouecchbl, NPOUCXOAdALIME HAa pasHbIX CTaguAax
MMUTO3a. Buonornyeckmin cmbicn muTosa. porpaMmupyemas
rnmbesnb KNeTKM - anonTo3s

TeopeTtuueckoe 3aHaTMe. POPMbl PA3MHOXEHUA OpPraH13MOB.
Meiio3

Becnonoe ©n nonoBoe pasmMHOXeHWe. Bugbl  6ecnonoro
pasMHOXeHWA: [eNeHne HalBOe W [MOYKOBaHWE OLHO U
MHOTOK/1IETOYHbIX, crnopoobpasoBaHue, BereTaTvBHoe
pasMHOXeHue. VICKyCCTBeHHOe KNOHMPOBaHWE OpraHu3MoB,
ero 3HaueHue 414 cenekunn.

MonoBoe pasmMHOXEHWE, ero oTmMumsa oT 6ecnosioro. Melios.
Cragnm Meiiosa. [lpouecchbl, nNpoucxogawime Ha Ccragmsax
meios3a. [loBefieHMe XPOMOCOM B Meio3e. KpocCUHroBep.
Buonornyecknii CmbIC 1 3Ha4YeHWe Meiio3a. FameToreHes -
npovLecc 06pa3oBaHNA MOMOBbLIX KNETOK Y XXMBOTHbIX. [10/10Bble
Xenesbl: CEMEHHUKM U AnYHMKKM. OO6pas3oBaHVe U pasBuUTHE
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MP6; MP7;, MP12; MP21, MP22,
MP23, MP24, MP25;
MP61; MP62; NMP63; MP65; rNP66.

OK 01; OK 02; OK 04

NP24, NP26, NP33, JIP34

MP7, MP21, MP22, MP23, MP24,
MP25;

P65, MNP69, MP610

OK 01; OK 02; OK 04

NP24, NP26, NP33, P34

MP7, MP21, MP22, MP23, MP24,
MP25;

MPe65, MP69, NMP610



Tema 4.3.
WHanBupayansHoe
pa3BuTue
OpraH13moB

MONMOBbIX KNETOK - rameT (crepmaTtos3omp, SLeKneTka) -
crnepmatoreHe3 1M ooreHes.  OCOBEHHOCTVM  CTPOEHUS

ANLEKNETOK 7 Crnepmaro301ioB. OnnogoTBOpeHue.
MapTeHoreHes

TeopeTunueckoe 3aHATME. VHavBunayanbHoe passutne
OpraH13mMoB.

AMOproHabHOe passuTue (smbpuoreHes). ATansl

AMOPVOHA/IBHOTO  PasBUTUS Y  MO3BOHOYHBLIX KMBOTHbIX:
[pobneHune, racTpynauus, opraHoreHes. [ocTaM6proHabHoe
passuTe. Twunbl NOCTIMOPUOHANBHOIO pPasBUTUA:  MPAMOE,
Henpamoe (SIMYMHOYHOE). BnuaHve cpefpl Ha pasBuTUe
OpraHvM3MoB; (haKTopbl, CMOCO6HbIE BbI3bIBATb BPOXKAEHHbIE
ypoacTtea. PoCT 1 pa3suTue pacTeHuid. OHTOreHe3 LBETKOBOIO
pacTeHus: [BOWHOe OM/I0LOTBOPEHUE, CTPOEHWE CEMEHMU,
CTagum pasBuTnS

Paspen 5. HacnefCTBEHHOCTb M U3SMEHUYMBOCTb OPraHM3mMoB

Tema 5.1.
3aKOHOMepHOCTHU
HacnefoBaHuA

TeopeTnueckoe 3aHATMe. 3aKOHOMEPHOCTM Hac/eoBaHUA

MpeameT 1 3a4a4m reHeTUKn. Posb LMTONorumM 1 amepuosnorum
B CTaHOB/IEHWUN TeHETUKWU. BKnag poccUCKUX U 3apyBedKHbIX
Y4eHbIX B pa3ssutune FreHETUKMN. MeTO,qu FreHETUKN
(rmépnaoNOrMYecKnin,  LUUTOreHETUYECKUIA,  MONEKYNAPHO-

reHeTUYEeCKuin). OCHOBHble reHeTu4yeckme MOHATUA.
[eHeTMYecKass  CMMBO/IMKA,  WUCMO/Mb3yemMas B CXemax
CKPELLMBAHNIA.

3aKOHOMEPHOCTN HacnefoBaHUA MNPU3HAKOB, YCTaHOB/EHHbIE
. MeHgenem. MoOHOrM6puAHOE  CKpewmBaHMe.  3aKOH
eiMHoo6pasns  rMbpuaos  Mepeoro  MokoneHus.  Mpaswno
LOMUHNPOBaHWA. 3aKOH pacluenieHns npusHakoB. [unoTesa
yucToTbl ramet. [lonHOEe W HemnonHoe [AOMWHWPOBAHME.
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OK 01; OK 02, OK 04
NP32, NP33, 11P24

MP21, MP23, MP24, MP55,
MP56, MP57, T1P69, P65

OK 01; OK 02, OK 04
NP32, NP33, JIP24

MP21, MP23, MP24, MP55,
MP56, MP57, TP69, P65



Tema 5.2.
CuenneHHoe
HacnefoBaHve
npu3HaKkoBs

Tema 5.3.
3aKOHOMepHOCTH
U3MEHUYMBOCTU

AnrnépuaHoe CKpELLMBaHWe. 3aKoH He3aBMUCUMOro
HacnegosaHUA NMPU3HaKoB. L|,I/ITOFeHeTI/I‘-IeCKI/Ie OCHOBbI
AUTNOPUAHOIO CKpeLmBaHus. AHaIM3MpPYLoLLLEee CKpeLuvBaHue.
Mcnonb3oBaHne — aHa/IM3UPYIOLLEro  CKpewmBaHus  Ans
onpefeneHns reHoTmna ocoom

MpakTnuyeckoe 3aHATUe Ne3. PellieHMe reHeTMYecKmx 3afad
Ha MOHO- ¥ AUrMbpuaHOe CKpeLmBaHme

TeopeTnyeckoe 3aHATKe. XpomocoMHas Teopus
HacneACTBEHHOCTH.

Pa6ota T. MopraHa no CLEnJeHHOMY HacnefoBaHU TEHOB.
HapyLueHne cuensieHns reHoB B pe3y/ibTaTe KPOCCUHIOBepa.
XpOMOCOMHast Teopusi  HacneACTBEHHOCTU.  [eHeTUYeckume
KapTbl.

"eHeTMKa nona. XpoMOCOMHOE onpefeneHne nona. AyTocoMbl
N NOMOBblE XPOMOCOMbl. ["OMOrameTHble W reTeporaMeTHble
opraHv3Mbl. HacnefoBaHve NPU3HaKOB, CLEM/IEHHbIX C MO/I0OM

MpakTuyeckoe 3aHATMe Ne4. PelleHMe TeHeTUYeCKuX 3agad
Ha CLlenSIeHHOe HacnefoBaHue.

TeopeTuyeckoe 3aHaTue. VI3MEHUMBOCTb: HacNeACTBEHHas W
HeHacneACTBEHHas

Buabl M3MEHYMBOCTW: HeHacneACTBEHHAs M Hac/eACTBEHHaS.
Ponb  cpefbl B HEHAacNe4CTBEHHOM  M3MEHYMBOCTM.
XapakTepuctumka MOANPUKALIMOHHON N3MEHUYNBOCTMU.
BapuaunoHHbIin psg 1 BaprauuoHHas Kpueas. Hopma peakumm
npu3Haka. KonmyecTBeHHble M KaYeCTBEHHbIE MPU3HAKM U WX
Hopma peakuun. CBoCTBA MOANPUKALMOHHOW N3MEHUYMBOCTN.
HacneactBeHHasi, WM TeHOTUNWYECKas  M3MEHUMBOCTb.
Komb6rHaTuBHas 1M3mMeHUnBOCTb. Meo3 1 NonoBoi npouecce -
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OK 02, OK 04
NP32, NP33, JIP24
MP37, MP56
MP62, NP68

OKO01,0K 02

npP24, P25, NP32, N1P34
MP17, MP18, MP21, MP22
MP62, NP63, NP69, NP610

OKO1, JIP23, JIP24
MP12, MP13, P68

OK 01; OK 02; OK 04

NnP23, NP24, NP25; NP26;

NnP32, NP33, N1P34

MP1; MP2; MP3; MP4; MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; NP62; MNMP63; MNMP65; MNMP66.



Tema 5.4.
["eHeTuKa
yesoBeKa

OCHOBAa  KOMOWMHATMBHOW  M3MEHUMBOCTW.  MyTauUMOHHas
N3MEHYMBOCTD. Knaccuukaums MyTaLWiA: FeHHbIE,
XPOMOCOMHbIE, TeHOMHble. YacToTa M NPUYMHBLI MyTauuiA.
MyTareHHble (paKTopbl. 3aKOH TOMOJSIOTMYECKUX pPALOB B
HacneiCTBEHHON n3meHumnBocTu H. V. BaBnnosa
MpakTuuyeckoe 3aHATNe Ne5. PellieHMe 3afa4y Ha onpefeneHue
TMna MyTayun.

TeopeTuueckoe 3aHaTue. HacneacTBeHHble 3ab0neBaHMA
4esioBeKa.

Kapunotun uenoseka. OCHOBHble MeTOAbl FEHETUKM YenoBeka:
reHealorYecKni, 6/TM3HEL0BbIN, LIMTOTEHETNYECKMNA,
OMOXUMUYECKUNIA, MONEKYNAPHO-TreHeTuYecknil. CoBpeMeHHoe
onpejeneHve reHoTMna: MOMHOrEHOMHOE CEKBEHVPOBaHUe,
reHOTUNMPOBaHWe, B TOM 4ucne ¢ nomollbto lLP-aHanun3a.
HacnenctBeHHble 3a00/1eBaHMS YeflOBEKA: TeHHble 60/1e3Hu,
0oNne3Hn ¢ HacneACTBEHHOW  MpeApacrofioXeHHOCTbIO,
XPOMOCOMHble  60ne3HW. ComaTvyeckme W reHepaTUBHbIE
myTaumun. CTBO/MOBbIE KNeTKW. [MpuHUMMBLI 340poBOro o6pasa
YXWU3HW, ANarHOCTUKMW, NPOMUNAKTUKM N NTEYEHUS TEHETUYECKNX
bone3HeMn. Me[uKo-reHeTu4yeckoe KOHCY/IbTUPOBaHNE.
3HayeHne MeLUUMHCKON TeHeTUKM B NPefoTBpalLeHnn |
NeYeHUN reHeTU4Yeckux 3aboneBaHnin YenoBeka

Paspgen 6. 9BontoUNOHHAA 6uonorms

Tema 6.1.
OBO/IOLMOHHAA
Teopusa 1 ee MeCTo
B 6ronoruu.
MukpoasontoLms

TeopeTunueckoe 3aHsTue. VICTOPUA 3BOMIOLMOHHOIO Y4eHMs.
MWKpPO3BO/IHOLMA 1 MAKPO3IBOMHOLMSA

MpeanocbiIKM  BO3SHWKHOBEHWS  3BOMKOLMOHHOM  TEopuMm.
JBO/MIOUMOHHASA Teopus U eé MecTo B Guonorun. BnusiHne
3BO/IHOLMOHHONM TEOPUN Ha pPa3BUTME BUONOTMK U APYTUX HayK.
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OKO1
NnP23, P24
MP12, MP13; P68

OK 01; OK 02; OK 04

NP23, NP24, JIP25; J1P26;

NnP32, NP33, JIP34

MP1; MP2; MP3; MP4; MPS5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; MP63; MNP65; MNMP66.

OK 01; OK 02, OK 04
npP24, nNp26, NP32, N1P33
MP21, MP22, MP23, MP25
MP63, NP66, NP69, NMP610.



N MaKp0o3BOOLUUA

CsuaeTenscTea 3BO/OLUMN. ManeoHToNornYecKme:
rnocnefoBaTe/lbHOCTb NosB/IEHNS BW0B B
NasieOHTONIONNYECKOW  NETONUCK,  MepexoaHble  (hopMmbl.
Buvoreorpaduyeckue: CXOACTBO W pasivuume ayH u iop
MaTepuKoB W OCTPOBOB. 3MOPUOMIOrMYECKME: CXOACTBA W
pasnnuMs  3MOPUOHOB  pasHbIX  BMAOB  MO3BOHOYHbIX.

CpaBHUTENbHO-aHAaTOMUYECKUE: FOMO/IOTUYHbIE,
aHaNorYHbIe, PYAVMEHTapPHbIE opraHbl, aTaBM3Mbl.
MoneKynspHO-61MOXMUYECKUE: CXOCTBO  MeXaHW3MOB

HacneACTBEHHOCTM N OCHOBHbIX MeTabo/IMYecKnX nyTen y BCexX
XXMBbIX OPraHnM3MOB.

JBoNOUMOHHaa  Teopua Y. [apsuHa.  [peanocbiiku
BO3HWKHOBEHUA [JapBUHMU3MA. [BUXKYLLME CWUAbl 3BOJHOLMUN
BMAOB No  JlapeuMHy  (M36bITOYHOE  Pa3MHOXEHWE Npu
OrpaHNYeHHOCTN PecypcoB, HeonpenenéHHas W3MEHYMBOCTb,
6opbba 3a CyLEeCTBOBaHWE, ECTECTBEHHbIN 0TOOP)

ABmxylime cunibl ((haKTopbl)3BONKOLUN  BULOB B MNPUPOAE.
MyTauMOHHbIA MpoLUecc M KOMOMHATMBHas W3MEHYMBOCTD.
MonynsunoHHble BOMHbI W Apeld reHoB. W3onaums u
mMurpauus. ECTeCTBEHHbIN OTGOp - HanpaBnsHOLWMIA daKTop
3BO/HOLMN. dopmbl eCTECTBEHHOrO oTb6opa.
Mprcnoco6/1eHHOCTb OPraHM3MOB Kak pesy/ibTaT 3BOJOLMN.
MpvMepbl NpUcnocobsieHniA 'y opraHnMaMoB. ApoMopgo3bl K
ngnoagantaumn. Bug v BupoobpasosaHue. Kputepumn Bupa.
OcHOBHble  (hopmbl  BMA006pa3oBaHMs:  reorpauyeckoe,
3KONOrnyeckoe

Makpo3asontouuns. dopmbl  3BONOLMK: (hmneTmyeckas,
AMBEPreHTHas, KOHBepreHTHas, napasinensHas.
HeobpaTMocTb 3BoNHOLMUN
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Pasgen 7. BO3HUMKHOBEHME U pa3BUTUE XXU3HU Ha 3emMne

Tema 7.1.
3apoxaeHwve
N pasBUTUE YKN3HU

Tema 7.2.
Cucrema
opraHuyeckoro
mupa.
MpoucxoxkaeHne
yenoBeKa -
aHTpororeHes

TeopeTnueckoe 3aHsATMe. 3aPOXKAEHNE U Pa3BUTUE XKN3HU
[oHay4yHble MpeacTaBNeHUs O 3apOXKAEHUM XKU3HW. HayuHble
rmnoTesbl BO3HWKHOBEHWS XKM3HWM Ha 3emsie: abuoreHes wu
naHcrnepmus. Xumuyeckas 3BoOUMA. ABUOrEHHbLIN CUHTE3
OpraHnyeckmx BeLLecTB "3 HeopraHN4ecKmx.
AKCNepyMeHTaIbHOe MOATBEPXKAEHNE XUMUYECKOW 3BOOLMN.
HauvanbHble aTanbl 6ronornyeckoin agontoumm. Mmnotesa PHK-
Mumpa. dopmupoBaHMe  MeMOpaHHbIX  CTPYKTYp U
BO3HMKHOBEHWE NPOTOK/IETKN. [epBble KNETKN U UX 3BOMHOLUA.
dopmmpoBaHMEe OCHOBHbIX FPYMM XXMBbIX OPraHM3MOB.
Pa3BuTUE XM3HM Ha 3emse NO 3paM K nepuogam. Katapxeil.
Apxelickasd 1 npoTepo3oiickas apbl. lManeo3oiickas apa u eé
nepuopbl:  KeMOPUACKWA,  OPLOBUKCKWRA,  CUNYPUACKUNA,
[eBOHCKWIA, KAMEHHOYTO/bHbIN, NepMcKuiA. Me3030icKas apa u
eé rnepuopbl: TPUacoBbIi, HOPCKUIA, MenoBoi. KailHo3oicKas
pa ©n eé nepuodpl:  MaseoreHoBblA,  HEOreHOBbINA,
aHTPOMOreHoBBI.

TeopeTnueckoe 3aHATHe. AHTPOMOreHes

JBO/MOUNA YenoBeka. AHTPONONMOrMA Kak Hayka. Passutue
NpeAcTaBfeHWn 0  MPOUCXOXAeHUW YenosBeka. MeTtogpl
M3ydeHns aHTponoreHesa. CXoAcTBa M pasinums 4esnoBeka u
XMBOTHbIX.  CUCTEMATMYECKOe  MOSIOKEHVWE  YefloBeKa.
AwxyLume cunbl ((hakTopbl) aHTponoreHesa. HacneacTBeHHas
N3MEHUYMBOCTb U €CTECTBEHHbIA 0TOOP. OOLIECTBEHHbI 06pa3
YKN3HW, N3rOTOB/IEHWE OPYAWIA TPYAA, MbILLIEHWE, peYb
OCHOBHble  CTagum W BeTBM  3BOSIOLMUM  YefloBeKa:
aBcTpaonuTekun, Yenosek ymenblid, Yenosek NpsiMoXomsLni,
Yenosek HeaHAEPTaIbCKMIA, UenoBeK pasyMHbIii COBPEMEHHOIO
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OK01; OK 02, OK 04
nP24, NP26, NP32, 1P33
MP21, MP22, MP23, MP25
MP63,IMP66, MNMP69, MNMP610.

OK 02, OK 04

nP24, NP26, NP32, JIP33
MP21, MP22, MP23, MP25
P66, MNMP69, NMP610,



Tna. HaxoiKn UCKONaeMbIX OCTaHKOB, BPEMS CYLLECTBOBaHUS,
06nacTb pacnpocTpaHeHusi, 06bEM rOMOBHOrO Mo3ra, 06pa3s
XU3HK, opyams.

Uenoseueckue pacbl. OCHOBHbIE 6OMbLLNE pachl: eBPONeouaHas
(eBpasuiickast),  Herpo-aBCcTpasioungHas  (3KBaTopuasibHas),
MOHI0/I0MAHas (a3maTcKo-ameprKaHcKas). UepTsl
NpucnocobneHHOCTM MpPeaCcTaBUTENE YenoBeYeCKMX pac K
YCNOBUAM  CYLLECTBOBaHWSA. EAMHCTBO 4YenoBeveckmx pac.
Kputunka pacmsma

Paspen 8. OpraHusmbl 1 OKpy>Xxarwluiasa cpega

Tema 8.1.
JKoMorns Kak
Hayka. Cpefpbl

YKU3HU.
JKosiornyeckme
(hakTopbl

Tema 8.2.

TeopeTuueckoe 3aHaTMe. IKONOTMYECKME (DaKTOPbl U cpeabl
XN3HU

JKonorna Kak Hayka. 3agayn v pasfenbl akonorun. Metofpl
3KO/IOMMYECKMX nccnefoBaHuiA. JKonornyeckoe
MWPOBO33pPEHNE COBPEMEHHOro u4enoeeka. Cpeabl 06MTaHWA
OpraHM3mMoB:  BOfHas, Ha3eMHO0-BO3AyLUHas, MOYBEHHas,
BHYTPUOPraHN3mMeHHas. JKonormnyeckme (hakTopbl.
Knaccugukaums 3Konormyecknx (haktopos: abuoTUyeckme,
OMOTUYECKME W aHTPOMOreHHble. [leicTBME 3KOMOrMYECKMX
(paKTOPOB Ha OpraHu3Mbl. ABMOTUYECKME (haKTOpbl: CBET,
Temnepartypa, BNaXHOCTb. PoTonepuousm. MNpucrnocobneHuns
OpraHMaMoB K  JeWCTBMIO  abMOTUYECKUX  (PaKTOPOB.
buonornyeckne putmbl.  Buotuuyeckue  (hakTopbl.  Bupgpl
OMOTNYECKNX B3aUMOLENCTBUIA: KOHKYPEHLMS, XMLLHNYeCTBO.
Mapasntuam, MyTyanm3Mm, KOMMeHcanM3M (KBapTMpPaHCTBO,
HaxNebHNYeCTBO),  ameHCaIM3M,  HEerTpasM3M.  3HayeHue
OGMOTUNYECKMX B3aUMOLENCTBUN  ANs CyLL,eCTBOBaHWS
OpraHv3MOoB B NPUPOAHbLIX CO06LLEeCTBaxX

TeopeTuueckoe 3aHsATMe. IKOMOTMYECKME XapaKTepUCTUKMK
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OKO01,0K 02, OK 04, OK 07
npP25, P27, NP32

MP1, MP2, MP5, MP7, MP23
MPe67

OKO01,0K 02, OK 04, OK 07



JKonornyeckme
XapaKTepuUCcTUKu
nonynauun

nonynauuu.
OCHOBHble MOKasaTenn Nonynsuun: YUCEHHOCTb, MIOTHOCT,
POXIAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauus. JuHamuka
YMCNEHHOCTM NOMYNALWN 1 e perynsuus

Pasgen 9. CoobuiecTtBa N 3KONOrMYeCKNUE CUCTEMbI

Tema 9.1.
CoobuecTsa
OpraHv3mos,
3KOCUCTEMbI

Tema 9.2.
MpupoaHble
9KOCUCTEMBI

TeopeTnueckoe 3aHaTme. COOOLLECTBO OPraHN3MOB.
Coo6LecTBo opraHuM3MoB - 6uoLeHo3. CTPYKTYpbl 6MOLeHO3a:
BMAOBasA, NPOCTPaHCTBEHHas, Tpoduyeckas (nuwesast). Bugpl-
[OMUHAHTBI. CBA3N B GMOLIEHO3E.

JKonornyeckne  cucteMbl  (3kocucTembl).  loHATME 06
aKocuctemMe 1 6uoreoleHo3e. PYHKUMOHaIbHbIE KOMMOHEHTbI
9KOCUCTEMbI:  MPOAYLEHTbl,  KOHCYMEHTbI,  pefyLeHTbl.
KpyroBopoT BelleCTB M TMOTOK 3HEPrMA B 3IKOCUCTEME.
Tpodmueckne (NULLEBbIE) YPOBHU 3KOCUCTEMbI. [luLLeBble
uenu n cetn. OCHOBHbIe NMOKasaTeNn 3KOCUCTEMbI: Guomacca,
NPoAyKUMA.  OKOMIOTMYecKue  nupamuipl:  MPOAYKUMMK,
YMCNEHHOCTM!, oromacc!. CsoiicTBa 3KOCUCTEM:
YCTONYMBOCTb, caMoperynayus, passutue. Cykueccus
TeopeTnyeckoe 3aHATHe. [1PUPOAHBIE IKOCUCTEMBI.
JKocuCcTeMbl  pPeK WM 03Ep. IKOCMCTeMa XBOMHOrO WM
LLUMPOKO/INCTBEHHOIO  fieca.  AHTPOMOreHHble  3KOCUCTEMbI.
Arpoaskocuctembl.  YpboskocucTembl.  buonornueckoe u
X039MCTBEHHOE 3HAYeHVe arpo3akocUCTeM U YPOO3KOCUCTEM.
BuvopasHoobpasve Kak (hakTop YCTOMYMBOCTU 3KOCUCTEM.
CoxpaHeHwue 61MonornMyeckoro pasHoobpasms Ha 3emne
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npP25, NP27, NP32
MP1, MP2, MP5, MP7, MP23
rPe67

OKO01.0K 02, OK 04, OK 07
NnP25, NP27, 1P32

MP1, MP2, MP5, MP7, MP23
P67

OKO01,0K 02, OK 04, OK 07
nP25, NP27, NP32

MP1, MP2, MP5, MP7, MP23
MpPe67



Tema 9.3.
Buocepa—
rno6anbHas

aKocuctema 3emnu

Tema 9.4.
BnusiHue
aHTPOMOreHHbIX
(haKTOpOB Ha

6rocgepy

Tema 9.5.
BnnaHue
coumanbHo-
3KOMOrMYECKnX
(haKTOpOB Ha
3[10pOBbE YesioBeKa

TeopeTunyeckoe 3aHATHE. Buocgepa - rnobanbHas
aKocucTema 3emnu

YueHue B. V. BepHagckoro o 6uocgepe. MpaHuubl, COCTaB U
CTPYKTypa 6uoctepbl. >KMBOE BELECTBO U €ero (yHKUMK
OcobeHHOCTM  Buocepbl Kak  rnobanbHON  3KOCUCTEMb.
[dvnHamunyeckoe paBHOBecve M obpaTHas CBA3b B 6Guochepe.
KpyroBopoTbl  BewecTB U GUOreOXMMUYECKME  LMKIIbI
aneMeHToB (yrnepofa, asoTa). 30Ha/lbHOCTb  Buocdepsl.
OCHOBHble 61OMbI CyLLIM

TeopeTunyeckoe 3aHATHe. BNNSHME aHTPOMOreHHbIX (haKTOPOB
Ha 6uochepy

UenoseuectBO B 6Guocthepe  3emin.  AHTPOMOreHHbIe
M3MeHeHNs B 6uoctepe. nobanbHble  3KOOrMYeCKme
npo6nembl. CocyLecTBOBaHME MNPUPOAbI U YenoBeYecTBa.
CoxpaHeHne 6uopa3HooOpa3ns Kak OCHOBa YCTOMYMBOCTU
orocepbl. OCHOBA paLMOHaNIbHOrO YrpaBieHNs NpUpPogHLIMU
pecypcamn n UX WCNOMb30BaHMe. [OCTUXEHUA 6Guonorum u
oxpaHa npvpoasbl

KoHTponbHas pa6ota No 2

MpakTuyeckoe 3aHaTue N6 AHaIM3  3KOMOrMYECKNX
acrekToB YTUAN3aLMM OTXOA0B NPON3BOACTBA, KOMIEKTYHOLLNX
MaLUNHOCTPOUTE/bHBLIX CTAHKOB

MpakTuueckoe 3aHaTue No7  OnpegeneHve  BAUAHUA
pasInyHbIX abMOTUYECKNX (haKTOPOB Ha 3[40pPOBbE YenoBeka
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OKO/I0K 02, OK 07
NP25, NP27, NP32

MP1, MP2, MP5, MP7, MP23
P67

OKOJAOK 02, OK 04, OK 07
npP25, NP27, NP32

MP1, MP2, MPS5, MP7, MP23
MP67, NP69

OKOAOK 02, OK 07, MK 1.4.
npe27, Np28, NP29, NP30, /IP32
MP1, MP2, MP5, MP7, MP48
MP67, NPe68, rNnPe69

OKOJOK 02, OK 07, MK 1.4.
npe27, np28, NP29, NP30, /1P32
MP1, MP2, MP5, MP7, MP48
P67, NP68, rNP69



Pasgen 10. Cenekyunsa opraHn3mMoB, OCHOBbI 6MOTEXHOIOTUN

Tema 10.1.
Cenekuns Kak
Hayka 1 npotiecc

Tema 10.2.
OcHoBblI
BUOTEXHOMOr NN

Tema 10.3.
BuoTtexHonoruu B
XU3HU U
npodeccun

TeopeTuueckoe 3aHsTue. Cenekumns Kak Hayka u npowecc
Cenekumnsi Kak Hayka W npouecc. 3apoXkieHue Ccenekunm u
JomecTuKauma. YueHne H. . BasBunoBa 0 UeHTpax
MHOroobpasus 1 MPOUCXOXAEHUS KY/IbTYPHbIX PaCcTEHWIA.
LIeHTpbl  MPOUCXOXAEHUA  AOMALUHUX  >KMBOTHbIX.  CopT,
nopoga, wrammMm. CoBpeMeHHble MeToAb! Cenekumn. MaccoBblii
N VHOVBUAY&IbHbIA  OTOOPbI B CENEKUMM pacTeHUA U
XUBOTHbIX.  OLeHKa  3KCTepbepa. bnanskopoacTBeHHoe
CKpelumBaHue - WHOpUAuHr. Yuctas nuHmMA. CKpelymBaHue
YUCTbIX  NMHWIA.  TeTeposuc, wnnm  rnbpugHas  cuna.
HepoacTBeHHOe CKpelumBaHue - ayTopuamHr. OTpganéHHas
rmépuamsaums n eé ycnexu. WCKYCCTBEHHbIA MyTareHes U
noslyvyeHve MOAUNNONA0B. [JOCTUXKEHWUA CeNnekuun pacTeHui,
YXUBOTHbIX N MUKPOOPraH1M3MoB
TeOpeTI/I‘-IECKoe 3aHdATune. BuoTtexHonorus KaK OTpaCl'Ib
MpOV3BOACTBA.
FeHHas MHXeHepus. ITanbl co3A4aHUsA pekomonHaHTHo AHK
N TPaHCreHHbIX OpraHM3moB. KneTouyHas  MHXeHepus.
KnetouHble KynbTypbl. MUWKPOK/IOHaNbHOE — PasMHOXeHue
pacTeHui. KnoHnpoBsaHue BbICOKOMPOAYKTUBHbIX
CeNbCKOXO3AMNCTBEHHbIX ~ OPraHuW3MOB.  JKONOrMYeckue U
3TNYecKue NpPo6eMbI. MO - reHeTn4ecKu
MOANPULMPOBAHHbIE OPraHN3MbI
TeopeTquCKoe 3aHdATune. OCHOBHble Hal’lpaBﬂeHVlﬂ
COBPEMEHHOIA onoTexHonorm B NPOGecCMOHaIbHOM
LleaTeNlbHOCTM YefioBeka.
MeToabl 6uotexHonorun. OO6BLEKTbI OUOTEXHOMOMMK. ITUKa
OMOTEXHONOrMYECKUX U TEHETUYECKUX  3KCMEepUMEHTOB.
MpaBuna noucka 1 aHannsa GMO3KONOrMYECKO UHGOopMaL MK
25

OK 01, OK 02, OK 04, OK 07
np25, NP27, 1P32

MP1, MP2, MP5, MP7, MP23
MP67, NMP69

OKO01,0K 02, OK 04, OK 07
nP25, NP27, NP32

MP1, MP2, MP5, MP7, MP23
MP67, NMP69

OK 01, OK 02, OK 04, OK 07
npP28, NP29, NP30, /IP31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; NMP63; MNP65; NP66,
P69



M3 PasMYHbIX WCTOYHMKOB (HayyHas W Yy4eBHO-Hay4Has
nnTepaTypa, CPeACTBa MacCoBO MH(opMaLMK, ceTb IHTepHET

n opyrue)
MpakTuyeckoe saHaTue Ne8 COCTaB/IEHME U 3allMTa KENCoB OKO01.0K 02, OK 04, OK 07
Ha aHan3 MH(opPMaLUM O Hay4YHbIX JOCTMXKEHUAX B 06/1aCTU NP28, NP29, JTIP30, J1IP31
FeHEeTUYECKMX TEXHOMOIMI, KNETOUYHOM MHXXEHEPUU, NMULLEBBLIX 2 — MP1, MP6, MP16, MP17, MP48
OMOTEXHONOM NI MP61; MNMP62; NP63; NMP65; NMP66,
MP69
Pasgen 11. PeweHne KeNcoB B 06/1aCTN BMOTEXHOIOTUA
Tema 11.1. MpakTuueckoe saHAaTne Ne9. CocTaBneHMe KeilcoB «Pa3BuTume OK 01, OK 02, OK 04, INK 1.4.
BNOTEXHONIOTUN B NPOMBILLNEHHBIX GUOTEXHONOMMIA U UX MPUMEHEHUE B XXWU3HM npP28, NP29, NP30, JIP31
NPOMbILLUIEHHOCTM  Ye/loBeKa» 2 2 MP1, MP6, MP16, MP17, MP48
MP61; MNMP62; NMP63; NMP65; NMP66,
MP69
MpakTuyeckoe 3aHaTue Nel0. 3aulMTa KeilcoB «PassuTue OK 01, OK 02, OK 04, MK 1.4.
NMPOMBILLINIEHHbIX OMOTEXHOMOIMMIA N UX MPUMEHEHME B XKU3HU N1P28, TP29, NP30, /P31
yesioBeKa» 2 2 MP1, MP6, MP16, MP17, MP48
MP61; MP62; MNMP63; MNP65; MNP66,
MP69
MpomexyTouHasa aTTecTauma (audhepeHLMPOBaAHHbIN 3a4eT) 2 —
Bcero: 72 8
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3. YCNoBA PEANTNSALUNN NMPOIMPAMMBI YHEBHOI O NMPEAMETA

3/1. MaTtepuasibHO-TEXHUYECKOe 0becrneyeHne

[na ocBoeHWs nporpammbl yyebHoro npegmeta OOI16/13 Buonorns B
OBIMOY «KOMT» nmeeTcsa y4ebHblin KabMHET «ECTECTBEHHbIE HAYKU».

[MomeLleHVe KabuHeTa OCHaLleHO TUMOBbIM 000pPYLOBaHMEM, B TOM YWUC/e
crneymasm3vpoBaHHOM  y4yebHOW  Mebenbl0 M CcpeAcTBamMy  00yYeHus,
HEOOXOANMBIMUA NS BbIMOSIHEHNA  TPebOBaHMA K  YPOBHK  MOATOTOBKU
obyyaroLmxcs.

OcHalleHune y4ebHOro KabuHeTa:

- Mocaf04Hble MecTa Mo KoMYecTBY 00y4atoLmxcs;

- paboyee MecTO npenojasaTens;

- MPOecCnoHa/IbHO-OPUEHTMPOBAHHbIE 3a[aHUS.

Anpaktnyeckne matepuasbi:

- METOAMYECKME YKa3aHUA MO0 BbIMO/IHEHWUIO MpPaKTUYeCKMX paboT Mo
yuebHOMy npeameTy OOI16/13 buonorus;

- KOMMJIEKT 3a4aH1in ANS NPOBeLEHNSA NMUCbMEHHbIX KOHTPO/IbHbLIX PaboT;

- KOMMNJIEKT 3afaHni il npoBefeHns MUCbMEHHOT O
ANhepeHLMPOBaHHOIO 3a4eTa.

TexHu4Yeckme cpeacrea 0byyeHuUs:

- MEePCOHa/IbHbIA  KOMMbIOTEP  C  JIMLUEH3UOHHbIM  MPOrpamMmMmHbIM
06ecneyeHneM:;

- TPOEKTOP C 3KPaHOM.

3abl:

BubnmnoTeka, YNTaNbHbIN 381 C BbIXOAOM B CETb VIHTEpHET.

3.2. VH(hopmaumnoHHOe obecreveHne peanrsaunm nporpaMmmbl

[na peanusaumy nporpaMmmbl B 6nbnmnoteyHom toHge OBIMOY «K3OMT»
MMEKTCA MeyaTHble W 3MEeKTPOHHbIE 00pa3oBaTeflbHble M MH(OPMaLWNOHHbIE
pecypcbl Ana UCMosib30BaHNA B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOYHUKWN

1 Buonorusa: yyebHUK W MPaKTUKYM A9 CPefHero npoecCnoHaIbHOro
obpasosaHusa/ B.H. ApbiruH [u gp.]; nog pegakuueit B.H. ApbirnHa. — 2-e n3g, —
Mockea: W3patensctBo HOpait, 2025. — 378 c¢. — (lMpodeccrnoHanbHoe
obpaszoBaHue). — ISBN 978-5-534-09603-3. — TeKCT: 31eKTPOHHbI // OBC
FOpaiT [canT]. — URL.: https://urait.ru/bcode/536659

2. ArajoHoBa W.b., KameHckuin A.A., Cusornasos B.N. Bwuonorus.
Ba3oBblil ypoBeHb. YuebHuk CI1O. - M.: lNMpoceeweHune, 2024. - 272 c.
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3.2.2. JonoNHUTENbHbIE UCTOYHUKMN

1. bronorusa. ba3oBbln U Yrny6neHHbIn ypoBHNU: 10— 11 Knaccbl: y4ebHUK
0NA cpefHero obuwero o6pasosaHus/ B. H. ApbirvH [ gp.]; nog o6uiein
pepgakuven B. H. ApbirmHa. —  2-e  u3g., nepepab. u  pgon. —  Mocksa:
N3patensctBo HOpaitt, 2025.— 380 c¢.— (O6uweobpa3zoBaTenbHblil LNKI).—
ISBN 978-5-534-16228-8. TeKCT: 3NMeKTPOHHbIA // OBC Hpant [cant]. —
URL.: https://urait.ru/bcode/544794

2. Nanunukas T.B. Buonorma. TecTbl: yyebHoe nocobue ans CMNO —
Mockea: W3patensctBo HOpait, 2025. — 40 c. ([poteccuoHansHoe
obpaszoBaHue). ISBN 978-5-534-14157-3 TeKCT: 3MeKTPOHHbI // IBC HOpant
[cainT]. — URL.: https://urait.ru/bcode/543964

3.2.3. "HTepHeT-pecypchbl

1 PoccuiAickas 9MeKTpOHHas WwKona [ANeKTpPoHHbIW  pecypc] URL:
https://resh.edu.ru/

2. VIHoypok [AnekTpoHHbI pecypc] URL: https://infourok.ru/

3. Pewwy EID. bBuonorma [3nekTpoHHbIn pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHUNA YYEBHOI O

NMPEOMETA
KOHTpO/lb M OLEHKA pe3yNbTaToB OCBOEHMSt y4eGHOro mnpeamMeTa
PaCKpbIBAIOTCA  uepe3  AUCLIMMAIMHAPHBLIE  Pe3ynbTaTbl, HanpaBfeHHble Ha

(hopMmMpoBaHMe OBLLMX M NPOPECCUOHAIbHBIX KOMMETEHLMI NO pa3denam Temam

COAEPXKaHWs y4eGHOro MaTepuana.

Obuwasn /
npogeccMoHanbHas
KOMMNeTeHuna
OK 1 Bblbupartb cnocobebl
peLleHus 3ajau

NpoheccnoHanbHoOM
LeaTeNnbHOCTH
NPUMEHUTENBHO K Pa3/IMyHbIM
KOHTEKCTam

Paspen / Tema

Pasgen 2., Tema 2 . 1 Tema2.2.

Pasgen 3., Tema 3.1, Tema
3.2., Tema 3.3.

Pasgen 4., Tema 4.1., Tema
4.2., Tema 4.3.

Paspgen 5., Tema 5.1., Tema
5.2, Tema 5.3, Tema 5.4.

Pasgen 6., Tema 6.1.

Pasgen 7., Tema 7.1, Tema
7.2.

Pasgen 8., Tema 8.1, Tema
8.2.

Pasgen 9., Tema 9.1, Tema
9.2, Tema 9.3., Tema 9.4.
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Twunbl OUEHOYHbIX
MEPONPUATUIA

TecTupoBaHue

YCTHbIiA onpoc
MpefcraBneHne pesynbTaToB
npaKTUYecKnx pabot
KoHTponbHas paboTta
TecTnpoBaHue

YCTHbIIA onpoc
MpefcraBneHne pesynbTaToB
npakTUyeckmnx pabot
KoHTponbHas paboTta
TecTmpoBaHue

YCTHbIn onpoc

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
MpencraBneHne pesynbTaToB
NpaKkTU4eckmx pabot
KoHTposbHas paboTa
TecTnpoBaHue

YCTHbI onpoc

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MMpencTasneHe pes3ynbTaToB
NnpaKTUYecKnx paboT
KoHTponbHas paboTta



OK 02. Vicnonb3oBatb
COBPEMEHHbIe cpeacTea
rouncka, aHanmsa n
NHTEepnpeTauuyu nHgopmawmu,
n NH(OPMALNOHHbIE
TEXHOMOMNW A1 BbINOHEHWS
3ajau NPOecCcMoHaIbHOM

LeATENbHOCTMN,

Pasgen 10., Tema 10.1., Tema
10.2, Tema 10.3.

Pasgen 11., Tema 11.1.

Pasgen 1, Tema 1.1.

Pasgen 2., Tema 2.1., Tema2.2.

Pasgen 3., Tema 3.1., Tema
3.2., Tema 3.3.

Pasgen 4., Tema 4.1., Tema
4.2., Tema 4.3.

Paspgen 5., Tema 5.1., Tema
5.2, Tema 5.3, Tema 5.4.

Pasgen 6., Tema 6.1

Pasgen 7., Tema 7.1., Tema
7.2.

Pasgen 8., Tema 8.1., Tema
8.2.

Pasgen 9., Tema 9.1., Tema
9.2, Tema 9.3., Tema 9.4.
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TecTnpoBaHue

YCTHbIA onpoc
MpeacTaBneHne pesynbTaToB
npakTU4yeckmnx pabot

YCTHbIA onpoc

Kelic-3agaHus

TecTnpoBaHue
YCTHbIA onpoc
KoHTponbHas paboTa

TecTnpoBaHue

YCTHBIIA onpoc
MpencraBneHne pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MMpencTasneHve pesynbTaToB
NpaKTUYeCKnX paboT
PeLueHwne OMONOrNYeCKmX
3agay

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
MpencraBneHne pesynbTaToB
npaKTUyeckmnx pabot
KoHTponbHas paboTta
TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npakTUyeckmnx pabot
TecTmpoBaHue

YCTHbIA onpoc

KoHTposibHas paboTa
TecTmpoBaHue

YCTHbIA onpoc

KOHTpobHas paboTta
Pa3paboTka fIeHTbl BpPEMEHM
NMPONCXOXKAEHNA YenoBeKa
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas paboTta
TecTupoBaHue

YCTHbI onpoc

KoHTponbHas paboTa



OK 04. AdpexTnBHO
B3aMMO/eNCTBOBaTb "
paboTaTb B KOMNEKTMBE W
KOMaHze;

Pasgen 10., Tema 10.1., Tema
10.2, Tema 10.3.

Pasgen 11., Tema 11.1.

Pasgen 2., Tema 2.1., Tema2.2.

Pasgen 3., Tema 3.1, Tema
3.2., Tema 3.3.

Pasgen 4., Tema 4.1., Tema
4.2., Tema 4.3.

Paspgen 5., Tema 5.1., Tema
5.2, Tema 5.3, Tema 5.4.

Pasgen 6., Tema 6.1

Pasgen 7., Tema 7.1., Tema
7.2.

Pasgen 8., Tema 8.1., Tema
8.2.

Pasgen 9., Tema 9.1., Tema
9.2, Tema 9.3., Tema 9.4.
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CocTaBneHue
KpYrosopoTa BeLLeCTB
TecTupoBaHue
YCTHbIN onpoc
MpefcraBneHne pesynbTaToB
npaKTUyecknx pabot

YCTHbIA onpoc

Kelic-3agaHus

TecTmpoBaHue

YCTHbI onpoc
MpencraBneHne pesynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
MpencraBneHne pesynbTaToB
npaKTUYecKnx paboT
PelueHue BMONOrNYecKmx
3agad

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
lNpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
MpencraBneHne pesynbTaToB
npakTUyeckmnx pabot
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc

KoHTponbHas paboTta
Pa3paboTKa /IeHTbl BpEMEHM
NMPOUCXOXAEHUA YenoBeka
TecTupoBaHue

YCTHbIA onpoc

KoHTposbHas paboTa

CXeM

TecTupoBaHue
YCTHbIA onpoc
KoHTposbHas paboTa
CocTtaBneHue CXEM

KpyroBopoTa BeLLEeCTB



OK 07. CopeiicTBoBaTb
COXPaHEeHUIO  OKpYXKatoLeit
Cpefbl, PecypcocbepeXxeHuto,

NMPUMEHATL 3HaHuA 06
N3MEHEHUN KnmaTa,
NPUHUMNGI 6epexxnmBoro
Nnpou3BoACTBa,  3P¢eKTUBHO

[leACTBOBATb B YPE3BblYaNHbIX
cUTyauusix;

MK 14. OcyLecTBnaTb
TEXHOMOIMYECKUIA  npoLiecc
06paboTKM fetanen Ha
TOKapHbIX cTaHKax C

CO6MIOAEHNEM TPeboBaHUN K
KauyecTBY B COOTBETCTBMM C
3aaHNEM U TEXHUYECKOM
[IOKyMEHTaLeN.

Pasgen 10., Tema 10.1., Tema
10.2, Tema 10.3.
Pasgen 11., Tema 11.1.

Pasgen 8., Tema 8.1., Tema
8.2.

Pasgen 9., Tema 9.1., Tema
9.2, Tema 9.3., Tema 9.4.

Pasgen 10., Tema 10.1., Tema
10.2, Tema 10.3.

Pasgen 9., Tema 9.4., Tema
95.

Pasgen 11., Tema 11.1.

TecTnpoBaHue

YCTHBIA onpoc
MpeacTaBieHne pesynbTaToB
npakTU4yeckmnx pabot
YCTHbIA onpoc
Kelic-3agaHus
TecTupoBaHue
YCTHbI onpoc
KoHTponbHas paboTta
TecTnpoBaHue
YCTHbI onpoc
KoHTponbHas
CocTaBneHue
KpYroBopoTa BeLLecTB
TecTnpoBaHue
YCTHbIn onpoc
MNpenctaBneHve pe3ynbTaToB
npakTUyeckmnx pabot

YCTHbIA onpoc
MNpenctasneHve pe3ynbTaToB
npakTUyeckmnx pabot

paboTa
CXeM

YCTHbI onpoc
Kelic 3agaHus

TunoBble 3agaHNA [N1a  OUEHKN  OCBOEHMUA y'-|e6Horo npeamMeTa

(TEKYLLNIA KOHTPOSIb)

Twunosble 3agaHnA YCTHOro onpoca (npumep)

Pasgen 1. KneTtka —€TPYKTYPHO-(PYHKLUNOHAIbHAA eANHMLA XXUBOIO
Tema: brnonorus Kak Hayka. O6uas xapaKTepucTmuKa XXn3Hu
1. Y10 nsyyaet buonoruna?

2. Kakue 6uonornyeckme Hayku Bam 13BeCTHbI?

3. Kakoe 3HayeHue nveet 6nonorus?
4. Kakne (hyHKUNN ABNAOTCA OCHOBHBLIMW [1N151 XXMBbIX OpraHu3MoB?
5. OxapaKTepu3ynTe YPOBHW opraHm3aLmm Xneom npupoasl.

6. Mepeuncnute 3agaum obLUert bruonoruu.
7. Ona Kakux npodeccnin HeobxoanMMbl 3HaHMA 06LLEen bruonornn?

8. Uto Takoe Knetka? lMoyemMy WMEHHO KETKY CUMTAKOT 3/1EMEHTAPHOW

eaVHNLEN XNBOr0?
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9. Has3oBuTe Hayky, KoTopasd 3aHUMAaeTcs W3Y4YeHUeM KneToK. [na yero
HeobX04MMO N3YYeHUE KNEeTOoK?

10. Kakve MMKpPO 1 MaKpo3/1eMeHTbl BXOAAT B COCTaB KNETKN?

11. Kakyto pofib UrpaeT B KreTkax Bofa? YUem onacHoO 06e3BOXXMBaHWe
opraHusma?

12. KakoBa po/b 6eNK0B, XXMPOB U YINIEBOLOB B K/ETKE?

13. Kakyto (hyHKLUMIO B K/eTKe BbIMOMHAT HYK/EUHOBbIE KACNOTbI?

14. Yto Takoe AT®d? KakoBa ee po/ib B KNeTke?

15. B yem otanume PHK ot AHK?

16. Kakune BellecTBa HasblBalOT (PepmeHTamMn? KakoBa UX (YHKUMA?
[MpuBeaMTE NPUMEPSI.

17. Yem nNpoKapuoTUYECKME KNETKM OT/INYAKOTCA OT 3YKapUoTUYECKUX?

18. Kakme (hyHKLMM BbINOSHAET MeMbpaHa KeTkn? KakoBo ee CTpoeHme?

19. HasoBUTe opraHonabl KNeTKW, KOTOpble coepXXaTca B LMTona3me.

20. YT0 HasbiBalOT sm3ncoM? Kakue opraHouabl y4acTBYKOT B [aHHOM
npouecce?

21. Ha3oBuTe Npu3HaKy OT/IMYUSA PACTUTE/IbHOIN KNETKU OT XXUBOTHOIA.

22. YT0 Takoe Typrop Knetkn? 19 Kakux npoLeccoB OH Heobxoanm?

23. YeM BUpYCbl OT/IMHAKOTCA OT APYrUX POPM XU3HN?

24. Kakve opraHu3mbl Ha3blBalOT GakTepuogarammn?

25. HazoBuTe Cnocobb! 3aLuThl OT BUPYCOB.

26. YeM BMpycCbl OMacHb! Ans XNBbIX OPraHn3mMoB?

TwnnoBoe TeCTOBOE 3ajaHune

1 TecToBbIe 3a4aHNA OTKPbLITOrO TUNA:

- [ONOMHeHNs;

- CBOOOAHOIO M3MIOXKEHUS.

2 TecToBble 33aHNA 3aKpbITOro TUNa:

- a1bTEepPHATUBHbLIX OTBETOB

- MHOXeCTBEHHOI0 Bblbopa;

- BOCCTaHOB/IEHMA COOTBETCTBUS;

- BOCCTaHOB/IEHWE NMOC/eA0BaTE/IbHOCTU.

MpakTnyeckasn pabota Nel

CpaBHEeHMe CTPOEHNSA K/ETOK PacTeHWIA, FPMO0B N XXMBOTHbIX

3afaHue.

cnonb3ysa maTepuasn, NpefACTaB/IEHHbIA B NPaKTUYECKOW paboTe, a Takke
[OMOJTHUTENbHBIE UCTOYHMKM MH(OPMaL MK, 3amnoNHUTL CPaBHUTE/IbHbIE Tab/uLbI
«KneTkn pacTeHWin, XXMBOTHbIX U TpruboB», «CpaBHUTE/bHAs XapaKTepucTuKa
MPOKapPUOTUYECKOW N 3YKAPUOTUUECKOW KNETKM».
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MpakTuyeckan paboTa Ne2

PeLLeHWe 3aaa4 o MONeKynsipHoin buonornm

3ajaHue.

3anonHUTL Tabnuuy «HyKnemHoBble KUCOTbI»

cnonb3ysa Tabnuuy reHeTMYecKoro Koga, pellunTb 3a4a4m Ha yCTaHOB/IEHNe
nocnegosatenbHocTn PHK, AHK, nonvnentnaa.

MNpakTnyeckasn pabota Ne3

PeLLeHVe reHeTMYeCKMX 3aa4 Ha MOHO- U JUTMBpUAHOE CKpeLLuBaHme.

3afjaHue.

PeLunTb 334241 Ha MOHOrMO6pPUAHOE CKpeLmBaHne, UCMosb3yd 11 2 3aKoHbI
MeHgens.

PeLunTb 3a4a4n Ha AMIMO6pUAHOe CKpeLmBaHue, ncnonb3ys 1, 2 n 3 3aKoHbI
MeHgens.

PewnTb 3agaun Ha onpegeneHve (eHOTUMA, reHOTUMNA PoAUTene u
MOTOMKOB MpPWY HEeNoOJIHOM AOMUHMPOBaHUN.

PewunTb 3agauyn Ha onpefeneHne (eHOTUMa, TeHOTUNa pPoAUTeNnen 1
MOTOMKOB NPV aHa/IM3NPYHOLLEM CKPELLMBAHNN.

MNpakTnyeckasn pabota Ned

PellieHVe reHeTUYECKNX 3a[lay Ha CLenieHHoe HacnefoBaHue.

3afaHue.

PewnTb 3agaun Ha AUrMbpuAHOE CKpelimBaHWe, UCMONb3yd 3akoH
CLieNnJIEHHOr 0 HacnefoBaHuA.

PewnTb 3agauvM Ha onpegeneHve (eHOTUNA, reHoTuna poauTened wu
MOTOMKOB NpW CcLenIeHHoOM Hacne0BaHUW FeHOoB.

PewnTb 3agauv Ha onpegenieHne (EHOTUMA, reHOTUMA pPoauTened wu
MOTOMKOB NPW CLensIeHHOM C NMoJIOM HacnefoBaHMUM TeHOB.

MNpakTnyeckas pabota Ne5

PellieHVe 33434 Ha onpeaenieHre Tuna MyTawlumu.

3ajaHue.

OnpefennTs TN MyTauUn MO U3MEHEHUIO TeHOoTUNA.

OnpefennTs cOCTaB aMUHOKMCNOT B NOAUNenTuae A0 MyTalun 1 Nocne Hee.

Onpefenntb, JOMUHAHTHAA UK PeLLeCCMBHAs MyTauus.

MNpakTnyeckas pabota Ne6

AHaNn3 3KO/IOrMYECKUX acnekToB YTUAM3aLMuM OTXOLOB MPOM3BOACTBA U
KOMMN/IEKTYHOLLMX KOMMbIOTEPHOrO 060pyL0BaHMS.

3ajaHue.

PaccmoTpeTb Knaccuukaumio OTXO4OB WM OMpefenunTb KnacC OTXOLOB
MPOM3BOACTBA U KOMM/IEKTYHOLMX KOMMbIOTEPHOIO 060pYA0BaHUS.
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OnpefennTb CNocobbl YTUAU3aUMM U X BUSHUE Ha Guocdepy OTXOLOB
NPOM3BOACTBA U KOMMIEKTYHOLLMX KOMIMbIOTEPHOrO 060PYA0BaHWA.

CpaBHuTb  cnocobbl  nepepabOTKM  OTXOLOB  MPOM3BOACTBA U
KOMM/NEKTYHOLLMX KOMMbHOTEPHOr0 060pYy10BaHWS.

MpakTuyeckasn pabota No7

OnpeaeneHne BANAHUA Pa3INYHbIX abMOTUYECKMX (haKTOPOB Ha 3[10PO0BbLE
yesioBeka.

3ajaHue.

[aTb 3KO/IOrMYeCKyH XapaKTepuUCTUKY MeCTa XXUTe/bCTBa.

OnpegennTb  PUCKU  ANA  340pOBbA  Mpu paboTe € KOMMbKOTEPHBIM
060py0BaHMEM.

MNpakTnyeckasi pabota Ne8

CocTaBnieHMe W 3allMTa KerWcoB Ha aHaivM3 WMHQOpMauun O HayuHbIX
[JOCTUMXKEHUNAX B 06/1aCTN TEHETUYECKUX TEXHOMOMNA, KNETOUHOM WHXXEHEPUMN,
MULWEBLIX OMOTEXHO/OTUIA.

3afaHue.

Bbi6paTtb Nt0601 13 NpeAcTaBNEHHbIX KENCOB, OTBETUTb Ha BOMPOChHI Keilca

CocTaBuTb Keiic Mo 3afaHHOI Teme.

MNpakTnyeckas pabota Ne9

CocTaB/ieHne keiicoB «Pa3BUTve OWOTEXHONOTMIA C  UCMO/Ib30BAHUEM
TEXHUYECKNX CUCTEM M UX NPUMEHEHUNE B XXMU3HW Ye/loBeEKa»

3afjaHue.

BbibpaTb Nt060M 13 NpeAcTaB/eHHbIX KENCOB, OTBETUTL Ha BONPOCHI Kelica

MNpakTnyeckasa pabota Nel0

3awmta  kercoB  «Pa3BuTve  GUOTEXHONOMMA  C  WCMO/Mb30BaHMEM
TEXHUYECKMX CUCTEM U NX NPUMEHEHUNE B XXMU3HW Ye/I0BEKA»

3ajaHue.

MpeAcTaBUTb OTYET O pPeLUeHUW Kelica B BuAe NpeseHTauuu, [LOKIaaa,
npeacTaBeHNs NPoayKra.

KoHTponbHasa patoTta Ne 1

1. 3agaHnsa ¢ BbIGOPOM OAHOro BEPHOro OTBETA MO TEMaM: CTPOEHME KNETKMU;
opraHomabl M WX (QYHKUWK, DKWU3HEHHbIA LMKN KNETKW; MWTO3; MeNo3;
raMmeToreHes; 3HepPreTMyYecKnini 06meH; NacTUYECKNA OOMEH.

2. BcTaBUTb NPONYLLEHHbIA TEPMUH

3. YCTaHOBUTb COOTBETCTBME COObITME U (hasbl KETOYHOIO LMKNA,
XapaKTepucTnkKa 1 opraHond, cobbiTe M TN 06MeHa (IHEPreTUYECKMI OOMEH,
(hoTOoCMHTE3, BUOCKMHTE3 BesKa), CobbITME M 3Tan 0bMeHa

4. OnpeaennTb TMN U (hasbl AeNEHNS KNETKN
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KoHTponbHas pabota Ne 2

1 3agaHuns ¢ BbIGOPOM OAHOr0 UM HECKOJIbKNX BEPHbIX OTBETOB MO TEMaM:
Teopus 3BONHOUUN; BOZHUKHOBEHME N Pa3BUTUE XN3HM Ha 3emsie; aHTPOMOreHes;
9KO/IOrMYeCKne (HakTopbl U Cpefbl XN3HW; 3KONOrMYeckme coobLyectsa; brochepa
- rnobanbHas 3KO/OrMYeckass CUCTEMA; aHTPOMOreHHble BO3AEWCTBUA Ha
orocepy.

2. YCTaHOBUTb COOTBETCTBME OPraHU3M M MpUcnocob/1eHHOCTb; ABMEHWE U
Hanpas/ieHVe 3BOMHOUUN; MPU3HaK M PopMa eCTeCTBEHHOrO 0TO60pa; OpraHusm u
PO/ib B 3KOCUCTEME;

3. OnpefeneHne NPaBULHON NOCIEA0BATENbHOCTM NLLIEBON LIEMNN.
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5. OLLEHOUYHbIE MATEPUAJTbI 419 MPOMEXXYTOUYHOW
ATTECTAUNN MO YHYEBHOMY TNMPEAMETY

[Mpe4METOM OUEHKM SBNSAKOTCA YMeHUA W 3HaHusA. [pomexyToyHas
arTectayms no ydye6Homy npeamety OOI16.13 Buonorus npoBoguTca B (hopme
AnddepeHUMpoBaHHONo 3a4eTa B KOHLE TPETLEr0 CEMEeCTpa.

AnddepeHumMpoBaHHbIA  3a4eT MPOBOAMTCA B MNUCbMEHHOW qopme. Ha
BbIMNO/IHEHME 3afaHnin oTBoAUTCA 2 Yaca (90 MMHYT). 3ayeTHas paboTa COCTOUT U3
2 YacTei.

[Mprmep 3agaHUA:

3afjaHue.

YacTb 1. 3afaHnA ¢ BbIGOPOM OAHOro BEPHOro oTBeT. (206)

1 K KakoMy YpOBHHO OpraHu3auuMm OTHOCAT X/I0pOnsacTbl B K/ETKax
pacTeHnin?

1) KNETOYHbIN

2) OpraHN3mMeHHbIi

3) MOSIEKYNAPHBIiA

4) 6UOLIEHOTUYECKIN

2. NaBHbIM CTPYKTYPHbIM KOMIMOHEHTOM f4pa KNETKN ABMIAKOTCS

1) XpOMOCOMbI

2) pnboCcoMbl

3) MUTOXOHAPUM

4) XxnoponnacTbl

3. B pacTutenbHbIx KfeTkax, B OT/INUME OT XXMBOTHbIX, MPOUCXOANT

1) XemoCuHTe3

2) 6uocuHTe3 besnka

3) (oToCuHTE3

4) CWHTE3 NUNNL0B

4. Kakas hopma 6ecrnosnoro pasMHOXeHUS UCNO/b3YeTCs AN Pa3MHOXEHUSA
MNOA0BO-ArOAHbLIX KY/bTYp?

1) (hparmeHTaLmA

2) NOYKOBaHwMe

3) BereTaTBHOe pa3MHOXeHMe

4) cnopoobpasoBaHue

5. KneToyHas CTeHKa pacTUTE/IbHbIX KNEeTOK NMPeNMYLLECTBEHHO COCTOUT U3:

1) caxaposbl

2) rnKoreHa

3) 6enka

4) uenntonossol

6. COBOKYMHOCTb BHELUHMX MPU3HAKOB H060ro opraHm3mMa
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1) reHoTumn

2) LOMUHAHTHbIE

3) theHoTMN

4) peLecCrBHbIMU

7. HacnefcTBeHHas MH(opmaums cocpeioToueHa B KNeTKe

1) B XpoMocomax

2) B IM30COMax

3) B pnbocomax

4) B QI1C

8. ®YHKUMM BOAbI B XXUBbIX K/IETKAX

1) pacTBOpUTESb

2) TpaHCnopTHas

3) XMMUYECKMIA peareHT

4) BepHbI BCE OTBETHI

9. ONNofOTBOPEHME - 3TO MPOLECC, B pe3y/ibTaTe KOTOPOro:

1) pa3BmBarOTCA rameThbl

2) NPOUCXOANT CNUAHNE COMATUYECKNX KNETOK

3) NPOUCXOANT CANAHME MYXCKOI 1 YKEHCKOIN rameT

4) obpasyeTtcs bnactyna

10. CywuHOCTb TeopumM abroreHesa cocTonTt

1) NPOMCXOXKAEHME XKNBOTO U3 HEXXMBOTO

2) MOSABMIEHNEM >XMBOIO U3 XKNBOIO

3) COTBOPEHUs 6orom

4) 3aHeCeHVEeM XXMBOro 13 KOCMoca

11. TlpuMep yrpoxxaroLein OKpackm:

1) 3eneHas okpackay Ky3HeuuKa

2) APKO-KpacHas oKpacka 060XKbeil KOPOBKM

3) CXOACTBO B OKpackKe 6pHOLLKA Yy MyXM- XXYpUasiKu U OCbl

4) CXOACTBO B OKpacKe 1 (hopme Tesia ryceHmupbl U Cyyka

12. Mpumep MeXBKA0BOI 6OPLOLI 3a CyLLECTBOBaHWE -

1) conepHNYEeCTBO CaMLIOB U3-3a CaMKM

2) “6opbba ¢ 3aCyX0in” pacTeHUI MyCTbIHK

3) CpaXeHUe XULLHMKA C XXepTBOM

4) 6opbba ABYX MECTPbLIX AATNOB 3a Ayn/o

13. Hanbonee Hanps»xeHHOW (hopmoin 60pb6bI 3a cyLlecTBoBaHne Y. JdapBuH
cumnTat:

1) 60pbOY C HEGMAroNPUATHLIMU YCNOBUAMM

2) MeXXBU0BYO

3) BHYTPUBWNOBYHO
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4) BCe nepeyncneHHble POPMbI B paBHOW CTEMEHW

14. BuonornyeckMMm haktopamu 3BONIOLNN YennoBeKa ObIn:

1) 06LeCTBEHHAs XXM3Hb, CO3HAHWE U eCTeCTBEHHbIN 0TOOP

2) HacnefCTBEHHas M3MEHUYMBOCTb, Pa3BUTUE TO/IOBHOMO Mo3ra v Tpy4,

3) HacnefCTBeHHas  M3MeHYMBOCTb, Oopbba 3a  CyLLEeCTBOBaHMe,
eCTeCTBEHHbIV 0TOOP

4) n3roToB/eHWEe OpyauiA Tpygda, 6opbba 3a CyLlecTBOBaHME W PasBUTME
r0/10BHOro Mo3ra

15. OpraHu3am ¢ reHOTUMOM aa Ha3bIBaeTCH

1) AUromo3nroTou

2) reTepos3nroTomn

3) romMo3uroTom no 4OMMHAHTHOMY MPU3HaKy

4) roMO3uUroToi Mo PeLlecCMBHOMY MPU3HAKY

16. OnpefienéHHbIA Habop 1 hopma XPOMOCOM Y 0C06eil 0HOro BMAaA.

1) BUOXNMUYECKNIA KPUTEPUIA

2) TeHeTUYECKUIA KpuTepui

3) MOPhOIOrNYECKUIA KpUTepuia

4) (hr3M0N0rNYeCKniA

17. TlosiBNeHWe y ApeBHUX MIEKOMUTAKLNX YeTbIpEXKAMEPHOro cepaua,
TEenOKPOBHOCTW, Pa3BUTON KOPbI FO/IOBHOrO MO3ra - npuMep

1) ngnoagantauumu

2) apomopdo3a

3) buonornyeckoro nporpecca

4) 61010rMYecKoro perpecca

18. MeToA, CYWHOCTb KOTOPOro COCTOMT B KPaTHOM YBE/MYEHUW 4ymcna
XPOMOCOM B [ieN1ALeinca KneTke, HasblBatoT METOLOM:

1) retepo3uca 2) myTareHesa 3) OTAa/leHHOW rMépuansaunn

4)nonvnnonanm

19. Bo3spacTt 3eM/1 paBeH... NeT:

1) 10 Tbicay 2) 13 munnunapgos 3) 75 TbicaY  4) 5 MUNIMapLOB

20. CXOACTBO 3apofbllleil MNO3BOHOYHLIX OTHOCUTCA K [0Ka3aTe/lbCTBam
MaKp0o3BO/oLMK

1) NaneoHTO/IOMMYECKUM
2) aM6PMOIOTNYECKNM
3) cpaBHUTENbHO-aHATOMUYECKNM
4) BUOXUMUNYECKNM
YacTb 2.
1 YCTaHOBUTE COOTBETCTBME MeXAY (DOPMOI U TUMOM Pa3MHOXEHMS
®OPMA PASMHOXXEHWA TN PASMHOXXEHUA
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A) noykoBsaHve 1)  becnonoe
B) napTteHoreHes 2)  [onosoe
B) BeretaTnBHOE pa3MHOXEHWeE

M) parmeHTaums

1) pa3MHOXeHWe ¢ 06pa3oBaHNEM 3UTOTbI

2. YCTaHOBUTE  COOTBETCTBME MeXAy CTPOEHMEM U (DYHKUMAN
3HA0MNAa3MaTUYECKON CETU U KOMIeKca [MonbmKM.
CTPOEHVE N ®YHKUNI OPIrAHOMADBI
OPIrAHONOB
1) cocTouT M3 TPynnbl MNONOCTEA C A. 3HA0MNa3MaTnyeckas ceTb
My3blpbKamn Ha KOHLIAX B. KoMnnekc Monbaxm

2) COCTOUT M3 CUCTEMbI CBA3AHHbIX
MeXXay coboi KaHanbLEeB
3) y4acTBYeT B 61UOCKMHTE3e 6efKa
4) yyacTByeT B 06pa3oBaHMU IM30COM
5) yuyacTByeT B 006pa3oBaHMM K/IETOUHOM
060104KN
6) OCyLLEeCTBNAET TPAHCMOPT OpraHUYecKmX
BELLIECTB B pasHble YacTu KNeTKN

3. YCTaHOBMUTE  XPOHOJIOTMYECKYHD  MOCNef0BaTe/IbHOCTb  TaKCOHO!
MCMO/b3YeMbIX B CUCTEMATMKE YesI0BEKA, HAUMHas C Hambosiee KpynHoro.

1. cemeilcTBo MoOMUHMABI
oTpag MNpumatsl
TMN XO0pAoBble
poZ Yenosek
Knacc Mnekonutatowime

4. MpuBegeHa rpynna opraHuMaMoB. OHWM  CrpynnupoBaHbl
ornpefeneHHOMY MpPW3HaKy, HO OAWMH OpraHuM3M B 3TOW rpynne He MMeeT 3TOro
NMpu3HaKa v NoaTomy ABASeTCA NMWHUM. OnpefenvTe, Kako OpraHu3M SILLHWUIA.
OTBeT 060CHYyWTE.

1 Yxk.

2. Bopopocnu.

3. Kapacs.

4. NAaryuika.

5. CocHa.

5. Pewwrte 3agavy

Y cobak BucCAuME YW [LOMUHMPYHOT Hafh CcTosuvmMun. Kakue LeHKu
noflyyaTca OT CKpPeLmBaHusA reTepo3nroTHbIX CO6ak C BUCAYMMW yLIaMU MEXIY
coboM.
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6. BcTaBbTe MPONYLLUEHHbIE C/IOBA
[JBWKYLLIMMX CUNaMKN 3BONMIOLMMN ABNSKOTCS. ........... M3MEHUYMBOCTb, Gopbba 3a

CYLLECTBOBAHWE U ............ Mpwn co3aaHNM NOPOJ XXMBOTHbIX U COPTOB PacTeHUI
OCHOBHYIO PO/lb UTPaIT........... M3MEHUYMBOCTb U ............ oT60p. Camoit

HanpsXXeHHOoI hopmoin 6opbObI 38 CYLLLECTBOBAHUE ABMAETCA. ......... , MOCKOJIbKY
BO3MOXHOCTW OPraH1M3MoB MPUMEPHO oA
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