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1. OBLLASA XAPAKTEPUCTUKA PABEOYE MPOIMPAMMDbI
YUEBHOIO MPEOMETA

1.1. Mecto y4yebHOro npegmMeTa B  CTPYKTYpe  OCHOBHOW
npodgeccMoHanbHOM 06pa3oBaTe/IbHOM NPorpamMmbl

YuebHbll  npeaMeT  «buonorus»  ABASETCA  0693aTeNbHOM  YacTbiO
006LL1e06pa3oBaTeibHOr0 LMKIa OCHOBHON MpoeccroHanibHOM 06pa3oB'aTe/IbHOM
nporpaMMbl - MporpaMmmbl MOAFOTOBKM CMELMANNCTOB CPeAHero 3BeHa Mo
cneymanbHoct  15.02.06 MoOHTaXK, TexXHWYecKaa aKcnayartauua W PemMOHT
X0M0ANNIbHO-KOMMPECCOPHbIX W TEM/IOHACOCHLIX MalMH U YCTaHOBOK (MO
oTpacnsam).

1.2. Lenn v nnaHupyemble pe3ysibTaTbl OCBOEHUS y4ebHOro npeameTa

1.2.1 Llenn ocBOeHUs1 y4ebHOro npeameTa

CofepXaHve nporpammbl y4ebHoro npegmerta «bronorus» Hanpas/eHO Ha
OOCTUXKEHME pe3y/ibTaToB ero M3yyeHus B COOTBETCTBUM C TpebosaHuAMN PIrOC
COO c y4yeTom npoeccroHasibHoi HanpaeneHHocT ®IrOC Cr1o

OCHOBHOW LENb0 M3yyYeHNs yyebHOro npeameta «buonorus» ABnseTCs:
oBnafeHne  OOy4yaloWMMUCA  3HAHUAMW O  CTPYKTYPHO-(YHKLMNOHANbHOM
opraHu3auUmMnM >KMBbIX CUCTEM pPasHOro paHra W NPUOBPETEHME YMEHWI
MCMOMb30BaTb 3TW 3HAHWA A7 FPaMOTHbIX AEUCTBUA B OTHOLUEHUM OOBLEKTOB
YKMBOW MPUPOAbI N PELLEHNS Pa3/INYHbIX XXU3HEHHbIX NPobem.



1.2.2 MnaHnpyemMble pe3ynbTaTbl OCBOEHUSI y4ebHOro npeamMeTa
Oco60e 3HaueHNe yYebHbIii NpeaMeT UMeeT Npy HOPMUPOBAHUM 1 Pa3BUTUI OBLLMX U NPOGECCUOHANBHBIX KOMMETEHLWIA,

a TaKXXe COOTBETCTBYHOLUMX UM pe3ynbTataM 06yyeHns cornacHo ®roc COO.
MnaHupyemble pe3ynbTaTbl 00yyYeHUs

KomneteHuun (OK, MK)

OK 01. Bblbupats €nocobebl
peLLeHns 3aja4
npodeccnoHabHo

L0eATENIbHOCTN TMPUMEHUTENTbHO K
pasnnyHbIM KOHTEKCTam

O6uwwne
JIP23 - rotoBHOCTbL K TpyAy, OCO3HaHWE LIEHHOCTU
MacTepcTBa, TPyAontobue;
NP24 - TrOTOBHOCTb K aKTUBHOW [eATeNlbHOCTU
TEXHOMIOTMYECKOM W COLMAIbHOM  Harnpas/eHHOCTH,

CMOCOOHOCTb  MHWUMMPOBATb,  NMaHWPOBaTb U
CaMOCTOATE/IbHO BbIMOJHATL TaKYH AeATeNbHOCTb;
NP25 - WHTepec K  pas3n4yHbIM  cdepam
NPOhecCMoHaIbHON LeATeNIbHOCTH,

MP1 - camocToATeNbHO  opmynmMpoBatb U
aKTyanmMsuposatb  Mpobnemy, paccmatpueatb  ee
BCECTOPOHHE,

MP2 - ycTaHaB/nMBaTb CYLLECTBEHHbIA MPU3HaK WA
OCHOBaHWA [N CPaBHEHWs,  Knaccugukaumm u
06006LLEeHNS;

MP3 - onpefensatb Uenn [esTeflbHOCTU,
napameTpbl Y KpUTEPUN NX SOCTUXKEHWS,
MP4 - BbISIBNATb 3aKOHOMEPHOCTU U MPOTMBOPeYns B
paccMaTprBaeMbIX ABMIEHUSAX;
MP5 - BHOCUTb KOPPEKTUBBI
OLeHMBaTL  COOTBETCTBME  pe3ynbTaToB
OLeHMBaTb PUCKN NOCNEACTBUM AeSATENbHOCTY;
MP6 - pas3BuBaTb KpeaTMBHOE Mbill/IeHNe NpuU
PELLEHMM YXXN3HEHHbIX NPo6emM

MP7 - BnafeTb HaBblKamy Y4eOHO-MCCNe0BaTEIbCKOM

3afaBaTb

B /€ATENbHOCTS,
Liensm,

JvcuynnnmnHapHble
MP61 - 3HaTb O MecTe W ponu BMoNorMnm B CUCTEME
Hay4yHOro 3HaHus;  (PYHKUMOH&/IbHON rpaMOTHOCTM
yesnioBeka A/1s peLLeHus XXU3HEHHbIX Npo6/em,;
MP62 - yMeTb packpbIBaTh cofiep>aHue
OCHOBOMO/IAraroLWmMx  OMONOrMYECKUX TEPMUHOB U
MOHSATUIA: XKN3Hb, KNETKa, TKaHb, OpraH, OpraHun3Mm, Bug,
nonynaums,  sKocuctema,  6uoueHos3,  Grocdepa;
metabonmsm  (0OMeH  BellecTB UM MpeBpaLleHune
3Heprum), romeoctas (camoperynaums), OUOCUHTE3
0efika, CTPYKTypHas OpraHv3aums >XMBbIX CUCTEM,
[NCKPETHOCTb, CaMOperynauusa, camoBOCMpPOU3BeaeH e
(penpogyKums),  HacneAacTBEHHOCTb,  U3MEHUYMBOCTb,
9Hepro3aBMCUMOCTb, POCT W pPasBUTUE, YPOBHEBas
opraHusauus;
MP63 - YMETb packKpbIBaTh cofepxxaHue
OCHOBOIMO/IAraroLLMX 61ONOrMYECKNX TEOPUIA 1 TUNOTES:
KIETOYHOM, XPOMOCOMHOW, MyTaLNOHHOM,
3BOJTOLMOHHOM, MPOUCXOXAEHNSA XXMU3HWN U Ye/I0BeKa;
MP64 - ymeTb packpbiBaTb OCHOBOIMOMararoLme
ononornyeckme 3akoHbl M 3akoHomepHoctn (I
MeHgens, T. MopraHa, H./. Baeunosa, 3. ['ekkens, @.
Mtonnepa, K. Bapa), rpaHuubl UX MPUMEHUMOCTM K
XWBbIM CUCTEMAM,;

MP65 - nNPUMEHATb OCHOBHblE METOAbI HAy4HOro



N NPOEKTHON [eATeNbHOCTW, HaBblKaMu paspeLLeHus
npo6nem;

MP12 - BbIIBNATb NPUYUHHO-CNEACTBEHHbIE CBA3N U
aKTyanusmpoBaTb 3afadyy, BblaBuratb runoTesy ee
peLleHns, HaxXo4uTb aprymeHTbl Ans [OKa3aTe/bCTBa
CBOUX YTBEPXKAEHWI, 3afaBaTb NapameTpbl U KpUTepum
peLLeHus;

MP13 - aHanu3upoBaTb MONy4YeHHbIe B XOfe peLleHus
3afauM  pe3ynbTaTbl, KPUTUYECKM OLEHMBATL WX
[IOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHWME B HOBbIX
yCNnoBuaXx;

MP17 - ymeTb NepeHOCUTb 3HAHWA B MO3HABATE/bHYHO
N NPaKTUYECKYH0 06/1aCTU XXU3HELEATEIbHOCTY;

MP18 - ymeTb WHTerpupoBatb 3HaHWA W3 pasHbIX
npeaMeTHbIX 06/1acTei;

MP19 - BbiABUraTb HOBble MAew,
OpUrnHaIbHble MOAXOAb! U peLleHus;
MP20 - cTaBuTb Npo6aemMbl U 3afayn, AONycKaroLme
aNlbTEPHATUBHbIE PeLLEeHUS;

npegniaratb

MO3HaHWA, UCNOMb3yeMble B GUMONOTUA: HABMOLEHNA 1
OMUCaHNA XKMBbIX CUCTEM, MPOLECCOB W  SABMEHWUNA;
opraHv3aumm M npoBefeHuss  BMOMOTMYECKOro
9KCNepUMEHTa, BbIABVXEHUS  TUMOTE3,  BbIAB/IEHUA
3aBMCUMOCTU  MEXAy MUCCNefyembiMy  BefIMYMHaMK,
06BbACHEHUS NONYyYeHHbIX pe3ynbTaToB 7
(hopMynMpOBaHUA  BbIBOLOB C  UCMO/b30BaHNEM
Hay4HbIX MOHATWIA, TEOPUIA N 3aKOHOB;

P66 - ymeTb BbILENATL CYLLECTBEHHbIE MPU3HaKK
BMPYCOB, KNETOK  MPOKapuoT U 3yKapuoT;
OLHOKNETOYHbIX W MHOFOKNETOYHbIX OPraHu3MoB,
BMAOB, OMOreoLeHO30B M 3KOCUCTEM; OCOGEHHOCTU
npoLeccoB 06MeHa BELLECTB U NPeBpaLLEHNst 3HepPrn B
KNeTKe, (hoTOCKHTE3], NnNacTU4ecKoro 7
3HepreTMyeckoro obmeHa, XeMOCWHTe3a, MWTO3a,
Mei03a, OnIoJ0TBOPEHNS, Pa3BUTUS U Pa3MHOXEHUS,
NHAVBUAYaNbHOr0 pasBUTUA opraHmsma (OHTOreHesa),
6opbbbl 32 CyLIeCTBOBaHMe, eCTeCTBEHHOro 0T60pa,
B1L0006pa30BaHMs, MPUCNOCO6IEHHOCTM OPraHnU3MoB K
cpefe 06UTaHWA, BANAHUSA KOMIMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX W3MEHEHWIn B 3KOCUCTeMax CBOeW

MECTHOCTM, KpyrosopoTa BeLUecTB U MpeBpaLleHmne
3Heprum B Guocdepe;
MP68 - ymeTb pewartb 6GMONOrMYECKMe 3adauu,

COCTaBMATb FEHOTUMMUYECKME CXeMbl CKpELLUMBaHWUA Ans
pasHbIX TUMOB Hac/nef0BaHMs NPU3HAKOB Y OpraH13MoB,
COCTaBNATb CXeMbl MepeHoca BeLeCcTB M 3Heprum B
aKocucTemax (Lenu nuTaHus, NuLLeBble CeTH);



OK 02. Vc

Nnonb30BaTb

COBPEMEHHbIe CPeACcTBa MOWCKa,

aHamsa U
NHpopMaLUn
NHOPMaLOHHbIE
ans BbINOIHEHWS
NpPoheccnoHanbHoOM
[eATeNlbHOCTH

MHTEpNpeTaumm

n
TEXHONOIMN

3aaay

NP32 - chopmumpoBaHHOE™  MMPOBO33PEHUS,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO PasBUTUSA
HayKn M OO6LLECTBEHHOW NPaKTUKW, OCHOBAHHOIO Ha

Avanore Ky/nbTyp, CMOCOOGCTBYIOLLEIO  OCO3HaHWIO
CBOEro MecTta B MOIMKYNbTYPHOM MUPE;

P33 - COBEpLLEHCTBOBaHME  S3bIKOBOM n
4MTaTeIbCKOWA Ky/NbTYypbl Kak cpeacTsa

B3aMMOZENCTBUSA MEXAY NOAbMU W MO3HAHWS MUPa;
JIP34 - oco3HaHWe LEHHOCTU Hay4HOW AesTeNbHOCTH,
rOTOBHOCTb OCYLLIeCTBNATb NPOEKTHY0 n
nccnepoBaTenbCKy AeaTeNlbHOCTb UHAMBUAYaNbHO U
B rpynne;

MP21 - BfnageTb HaBblKaMu MOMyYeHUS MHDOPMaLMK
M3 WUCTOYHMKOB pPasHbIX TUMNOB, CaMOCTOATENbHO
OCYLLIeCTBNATL MOWCK, aHaiu3, CcucTemaTmsauuio u
NHTEpNpeTaunio UHJpoOpMaLumM pasinyHbIX BULOB U
(hopMm MpeacTaBeHNs;

MP22 - co3faBaTb TEKCTbl B pas/MYHbIX (hopmartax C
YYETOM  Ha3Ha4yeHus  MHGpopMauum 1 LEeneBoi
ayautopuu, BblOMpas ONTUMa/IbHYHO (hopmy
npeacTaBeHns U BU3yannsauum;

MP23 - oueHuBaTb [0OCTOBEPHOCTb, JNIETMTUMHOCTb
WH(opmaLmn, ee  COOTBETCTBME  MpPaBOBbIM U
MOpPa/IbHO-3TUYECKMM HOpMaM;

MP24 - ncnonb3oBaTb CpeacTea UHMOPMALMOHHBIX U
KOMMYHUKAUMOHHbIX ~ TEXHONIOTUA B PeLLeHUM
KOTHUTUBHBIX, KOMMYHUKATUBHbIX n
OpraHm3aLMoHHbIX 3a4a4y ¢ co6/oAeHNneM TpeboBaHN
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MP69 - ymeTb KPUTUYECKM OLeHWBATbL MHQopmaLmio
OMOMOTMYECKOro  COoflepXXaHus, BK/THOYAIOLLYHO
MCeBAOHAYYHbIE 3HAHMA M3 Pa3/IMYHbIX WUCTOYHWMKOB
(cpepcTBa MaccoBoW NHopmaLmm, Hayu4Ho-
nonynsapHble marepuasbl); NHTEPNPEeTNPOBaThb
3TUYECKMe acneKkTbl COBPEMEHHbLIX WCCNeA0BaHWA B
ononornu, MeauumHe, GUOTEXHONOIUK; paccMaTpuBaThb
rnobanbHble 3KOMOrM4Yeckme npo6nembl
COBPEMEHHOCTM, (POPMMPOBATbL MO OTHOLLEHWUKO K HUM
COOCTBEHHYHO NO3NLNIO;

MP610 - ymMeTb co3AaBaTb COOCTBEHHbIE NMNUCbMEHHbIE Y
YCTHble  COOOLLUEHNA Ha OCHOBE  BKMOMOrMYecKoid
MH(OPMaLMM U3 HECKONbKMX WCTOYHWMKOB, PamoOTHO
MCNOMb30BaTh NMOHATUIHBIA annapat 61oormu.



OK 04. A(h(heKTMBHO
B3aMMO/EeNCTBOBaTb M paboTaTb B
KONNeKTMBE N KOMaHze

3PrOHOMUKM,  TeXHWKWU  6e30MacHOCTW,  TUTUEHb,
pecypcocbepeXxeHns, MNpPaBOBbIX W 3TUYECKUX HOPM,
HOPM MH{(OpMaLMOHHON 6e30NacHOCTM;

MP25 - BnafileTb HaBblKamMy pacrno3HaBaHUA 1 3aLLUThbI

NH(opMaLuu, NHOPMaLMOHHON 6e30nacHoCTm
JINYHOCTU
NIP24 - TOTOBHOCTb K aKTUBHOM [eATeNIbHOCTU

TEXHOMOMMYECKON U CoLMaslbHOM Hanpas/eHHOCTH,
CMOCOOHOCTb  MHMUMMPOBATb,  MaHMpoBaTb U
CamMOCTOATe/IbHO BbINONHATL TaKyH LeATeNbHOCTD;
JIP26 - roTOBHOCTb W CMOCOBGHOCTb K 06pa3oBaHMIO U
CaMo06pa30BaHNI0 Ha NPOTSHXKEHNM BCEW XKU3HW;

MP7 - BnageTb HaBblkaMn y4YebHO-1CCNef0BaTENbCKOM
N NPOEKTHOW AeATeNIbHOCTU, HaBblkamMu paspeLleHuns
npo6newm;

MP31 - noHuMMaTb M MCMOMb30BaTb MPEMMYyLLeCTBa
KOMaHAHOW 1 HAMBUAYabHOW PaboThl;

MP32 - BblGMpaTb TEMaTUKYy U METOAbl COBMECTHbIX
[EeACTBUA € y4YeTOM  OOWMX  WHTEpecoB, MU
BO3MOXKHOCTEN KaX[0ro YseHa KOMNeKTUBa;

MP33 - NpUHUMaTbL LeNM COBMECTHOW [AeATeNbHOCTH,
OpraHv30BbIBaTb U KOOPAMHUPOBATL [AENCTBMS MO ee
LOCTUXKEHWIO: COCTaB/ATb nnaH [EeNCTBUN,
pacrnpegenstb ponv C Y4YeTOM MHEHWIA Y4aCTHUKOB
06cyxaaTb pe3ynbTaTbl COBMECTHOI paboThl;

MP37 - ocyllecTBNATbL MO3UTMBHOE CTpaTermnyeckoe
noBefeHne B PasIUYHbIX CUTyauusx, NPOSABAATb
TBOPYECTBO 1 BOOBGPaXKeHue, ObITb MHALMATUBHBIM
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MP65 - NpPUMEHATb OCHOBHblE METOAbI HAY4YHOro
MO3HaHWA, MUCMOo/Mb3yeMble B GMONOrMN: HabMO4EHNA U
ONnCaHUA >KMBbIX CUCTEM, MPOLECCOB W  SABNEHWUNA;
opraHuzaumM 1 MpoBedeHus  GMOMOrMYecKoro
9KCMepUMEHTa,  BbIABVXXEHUS  TUMNOTe3, BbIAB/IEHNA
3aBUCMMOCTM  MeXAy ucCnefyeMbiM/  BENUYMHAMMU,
06bACHEHMS NOYyYEHHbIX pe3ynbLTaToB n
(hopMyNMpOBaHMA  BbIBOLZOB  C  UCMO/Ib30BaHNEM
Hay4HbIX MOHATWIA, TEOPUIA N 3aKOHOB;



OK 07. CopeicteoBarb
COXPaHEeHMIo OKpPY>KatoLL|eld
cpeapl, pecypcochepeXkeHuio,
NPUMEHATbL 3HaHMS1 06 N3MEHEHUM
Kn1mara, NPUHLUMNGI
6epexxnmBoro Nnpou3BOACTBa,
apeKTMBHO  felcTBOBaTbL B

ype3BblyaliHbIX CUTyaLUAX

MPS5 - npuHUMaTb MOTWUBbLI U aprymeHTbl APYrux
NKOAeN Npu aHan3e pe3ynbTaToB LesaTeNlbHOCTY;

MP56 - npu3HaBaTb CBOe MpaBO M MNpaBO APYrux
NHOJEN Ha OLLNOKNK

NIP27 - cthOpMMPOBAHHOCTb 3KOMOMMYECKOW KYNbTYpbI,
NMOHMMaHWe  BAUAHUA  COLMAIbHO-3KOHOMUYECKUNX
MPOLLECCOB Ha COCTOSIHWE MPUPOAHOW U COLManbHOW
cpefpl, 0CO3HaHue rnobansHOro XapakTepa
3KO0NOrnyeckmx npobem;

P28 - nnaHupoBaHWe W OCYLLECTB/IEHNE [ENCTBUI B
OKpY)KatoLLleid Ccpeae Ha OCHOBE 3HaHWUS  Lenen
YCTOMNYMBOr0 pPasBUTUS Ye0BEYECTBE,;

JIP29 - aKTMBHOE HenpusiTue AENCTBUMA, NMPUHOCALLMX
Bpe[, OKpYy>XatoLLen cpefe;

NIP30 - yMeHue MporHo3upoBaTb HebMaronpuUATHbIE
3KOMOrMYyeckne  MOCNeAcTsus  npeanpuUHUMaeMbIX
[eNCTBUIA, NpefoTBpaLLaTh WX,

NP31 - pacwmpeHve  onbiTa
3KONOrMYeCcKoW HanpaBNeHHOCTH;
MP5 - BHOCUTb KOPPEKTMBbI B [AEATE/IbHOCTb,
OLEeHMBaTL  COOTBETCTBME  Pe3y/NbTaTtoB  Lensam,
OLEeHMBATb PUCKW MOCNEACTBUIN AeATENbHOCTY;

MP7 - BnafieTb HaBblKamMy Y4eOHO-MCCNe0BaTeNbCKOW
N NPOEKTHOWN [eATeNIbHOCTW, HaBblKamy paspeLleHus
npo6newm;

MP48 - ymeTb OLEHMBaTbL PUCKM W CBOEBPEMEHHO
NPUHUMATL PELLEHNS MO UX CHUKEHUIO

NEesTENbHOCTY

MP67 - ymeTb NPUMEHATb MO/MyYeHHble 3HaHUA [N
06BACHEHNS BMONOrMYECKUX NPOLLECCOB N ABMEHWIA, ANA
MPUHATAA NPAKTUYECKMX PELUEHWIA B MOBCELHEBHOM
XMW3HW C Lenblo 06ecrneyeHnss 6e30MacHOCTU CBOEro
300pOBbS W 3[0pOBbA  OKPYXaloWMX  NHOAeN,
COOMOAEHNS  340pOBOr0  06pasa  >KM3HW,  HOPM
rpamoOTHOIO MOBEAEHMS B OKPYXXatoWe NpUpOAHONA
cpege; MOHMMaHMe HeobXOAMMOCTM  UCMOMb30BaHMS
[IOCTVXKEHWIA COBPEMEHHOI 610NN 1 BUOTEXHONOT U
A1 paLMOHaIbHOI0 NPUPOLONO0/b30BaHNS;



MK 4.3. BbINOMHATL KOHTPOSb,
aHanM3 1 ONTUMU3ALNIO PEXKMMOB

pa6oThbl X0NoANMbLHO-
BEHTUNSALMOHHOA  TEXHUKN  ”
cucTeM KOHAULMOHNPOBaHMS
BO3AyXa.

NIP28 - nnaHMpoBaHWe W OCYLLECTBNEHWE [eACTBUIA B
OKpyXaloLlel cpefe Ha OCHOBE 3HaHUS  Lenel
YCTOMYMBOrO pa3BMTUSA YenoBeYeCTBa;

JIP29 - aKTMBHOE HenpusiTue AENCTBUIA, NPUHOCALLMNX
BpeL OKPY>KatoLLen cpeae;

JIP30 - ymeHMe NpPOrHo3MpoBaTb HE6MaronpUsATHbIE

3KONOrnyeckne  NOCNeACTBUA  NpeAnpUHUMaeMbIX
[leNcTBUIA, NpeaoTBpaLaThb ux;
np31 - pacwumpeHwe  onbiTa  AeATE/IbHOCTU

3KONOrMYeCKOn HanpaseHHOCTY;
MP48 - yMeTb OLeHMBaTb PUCKM U CBOEBPEMEHHO
NPUHUMATb PEeLUeHNs MO UX CHUDKEHWIO;

MP1 - CamMoCTOATeNbHO  hopMynMpoBatb U
aKTyaimsmposatb  Npobnemy, paccmatpuBatb — ee
BCECTOPOHHE;

MP6 - pasBuBaTb KpeaTMBHOE MbILLIEHE NpU

PELLUEHNMN XN3HEHHbIX NPOo6/eM;

MP16 - OCYyLIECTBNATb LeNeHanpaBieHHbIA MOUCK
nepeHoca CpeactB M CNOCOOGOB  AEWCTBMS B
npogeccMoHaIbHYO cpeay;

MP17 - ymeTb NepeHOCUTb 3HAHUS B MO3HABATE/NbHYHO
1 NPaKTUYECKYHO 06/1aCTV XXN3HEAEATEIbHOCTY;

MP48 - ymMeTb OLEHWMBaTb PUCKU U CBOEBPEMEHHO
NMPUHUMATb PeLLeHNs MO UX CHYKEHUIO
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MP69 - yMeTb KPUTUYECKM OLEHMBaTb MHOPMaLnio
OMON0rMYecKoro cofepXaHus, BKJ/IKOHAIOLLLYHO
nceBAoHayyHble 3HaHUA W3 Pa3INYHbIX WCTOYHUKOB
(cpepcTBa MacCOBOWA NH(opMaLuu, Hay4Ho-
nonynspHble marepuasbl); NHTEPNPEeTNPOBaTh
3TUYECKMe acnekTbl COBPEMEHHbLIX WCCNeLOBaHWUA B
ouonornn, MeguuMHe, GUOTEXHOMNOTUW; paccMaTpuBaTb
rnobasnbHble 3KONOrnyeckme npo6nemsl
COBPEMEHHOCTM, (POPMMPOBATL MO OTHOLLUEHUIO K HUM
COOCTBEHHYH) NO3ULNIO;



2. CTPYKTYPA N COAEP>XAHWVE YYEBHOI' O NMPEOMETA

2.1. O6bem y4ebHOro npeameTta 1 BUAbI y4ebHOM paboThbl

Bupg yuyebHon paboThbl O6bem B Hacax
O6beM obpa3oBaTeNbHOW NporpaMMbl yyebHOro npegmeTra 82
O6sa3aTeNbHan ayagutopHasa Harpyska: 82
TeopeTuYecKue 3aHATUS, 60
B T.4. B (JOPMe NPaKTUYECKON NOATrOTOBKM —
NnpakTnyeckKme 3aHAaATUS, 22
B T.4. B (hOpMe NpPaKTU4eCKOM NOAroTOBKM 8

nabopaTopHble 3aHATUS,

B T.4. B (DOPMe NPaKTUYECKOW MOAroTOBKM
CamocToATenbHas pabora,

B T.4. B (hOpMe NPaKTUYECKOW NOArOTOBKM

MHanBuayanbHbliA NPOeKT —

MpomexyTouHas aTTecTayus:
- AMhhepeHLMPOBaHHbIN 3a4eT 2



2.2. TemaTM4YeCKUI MNaH 1 cogepXkaHune y4ebHoOro npeamerta

HanmeHoBaHMe
pa3fenoB N Tem

1

Copep)xaHue yuebHOro matepumana u opmbl opraHmnsaunm
feATeNbHOCTM 0byyaloLnxecs

2

Pa3pen 1. bBuonorua Kak Hayka. >KnBble CUCTeMbl U UX OpraHusayusa

Tema 1.1.
Buonorusa
B CUCTEME HayK.
O6Lwas
XapaKTepucTmkKa
YKNU3HU

TeopeTuyeckoe 3aHAaTMe. buonorms kKak Hayka. Oo6uas
XapaKTepPUCTNKA XKN3HW

Buonorna - Hayka 0 Xusoil npupoge. CeA3nM 6Guonormm c
06LECTBEHHBLIMW, TEXHUYECKUMW N APYTUMWU eCTeCTBEHHbIMU
Haykamu, (OMnocogmen, penurnein, 3TUKOW, I3CTETUKON U
npasoM. Ponb 6uonormnm B (HOPMMPOBAHWM  COBPEMEHHO
Hay4YHOWN KapTUHbI MUpa. Cuctema 6MONOrMYeCKMX Hayk.
MeTofbl  MO3HaHWA  >XMBOW  npupodbl  (HabnwogeHwe,
9KCMEPUMEHT,  OnucaHue,  WU3MepeHue,  Knaccuukaums,
MOZeNMpoBaHne, cTaTucTuyeckas 06paboTka faHHbIX).

XKuBble cuctembl (6MoCUCTEMbI) KakK MNpeaMeT  U3yyeHus
ovonormn. OTANYME >KMBLIX CUCTEM OT HeOpPraHM4ecKomn
npupogbl. CBOMCTBa 6GOCMUCTEM U KX pa3HOObpasme.

YpOBHU opraHusaluu ouocucTem: MOJIeKyNIAPHO-
FEHETUYECKWIA, KNETOYHbIA, OpraHW3MEHHbIR, NONYNALMOHHO-
BWAOBON,  3KOCUCTEMHbIK  (6MO -  reoLEHOTUYECKMIA),
GuocdepHbIin

Pasfen 2 XumMunyeckuii coctaB 1 CTPOEHNE KNETKN

Tema 2.1.

TeopeTnyeckoe 3aHATHE. XUMUYECKNIA  cOCTaB  KNETKW.

12

B TomM uucne

O6bem npakTtu
B yacax yeckas
noAroToBKa
3 4
2 -
2 —

Kogbl 061X KOMNETEHL WA 1
NINYHOCTHbIX, MeTanpeaMeTHbIX,
npeAMeTHbIX pe3ysbTaToB,
hopmMmnpoBaHN0 KOTOPbIX
CNOCOOBCTBYET 3/IEMEHT
nporpamMmeil
5

OK 02

NP32, NNP33, JIP34

MP21, MP22, MP23, MP24,
MP25;

P69, rNPe610

OK 01; OK 02; OK 04



XUMUYeckui
COCTaB K/IETKMU.
Bopa
N MUHepasibHble
BelllecTBa

Tema 2.2.
Bruonormnyeckn
BaXKHble
XMMUYecKume
coefiJMHeHUs

Tema 2.3.
CTpyKTypHO-
(hYHKLMOHaIbHasA

XUMUNYECKNE 3/1EMEHTbI: MaKpPO3/IEMEHTbI, MWUKPO3/IEMEHTHI.
Boga ©  MuHepasibHble  BewlectBa.  DPYHKUMM  BOAbI U
MUHEPa/IbHbIX BELLECTB B K/ETKe. Mopaep>kaHve
OCMOTMYECKOr0 GanaHca  (hopMmbl YKU3HN (Bupychl,
6akTepuodgarm)

TeopeTnueckoe 3aHsaTre. OpraHMyecKmne BeLLeCTBa KNeTKN
Benkn. CoctaB M CTpoeHWe 6enkoB. AMUHOKWCMOTHI -
MOHOMepbl OenKoB. He3aMeHUMble 1 3aMeHWUMble
aMUHOKMCNOTBI. AMWHOKMNC/IOTHBbIN COCTaB. YpoBHU
CTPYKTYpbl 6enKoBOW Monekynbl (NepBuYHas, BTOPUYHaS,
TPeTUYHaA 1 YeTBepTUYHAA CTPYKTYpa). XMMUYeCKMe CBOMCTBA
benkos. buonornueckve GyHKUUM 6enkoB. ®PepMeHTbl -
bnonornyeckne  Kartaausartopbl. CTpoeHve  hepmeHTa:
aKTMBHbIW LIeHTP, cybCcTpaTHas cneunduyHocTb. KoepmeHTsbl.
ButamuiHbl.  OT/Muma PepMeHTOB  OT  HeopraHMyeckux
KaTasm3aTopos.

YrneBsofpl: MOHOcaxapuabl (rnroKosa, pnbo3a n
[le3okcupnbosa), aucaxapugbl  (caxaposa,  flakTo3a) W
nonmcaxapuasbl (kpaxman, FNINKOT€eH, LIeNnon03a).
Buonorunueckue (hyHKUMN yrneBo/oB. Nvnnapi:

TpuUrauuepuael, gocponunuabl, crepouasl. mMapodunbHO-
rmapogobHble CBOICTBA. Brosormyeckme (yHKUAN UMULOB.
CpaBHeHMe yrnesogos, GenKoB M NUMNULOB KakK WCTOYHWKOB
3Heprun. HyknenHosble kucnotbl: AHK n PHK. Hykneotuab! -
MOHOMepbI HYK/1IEMHOBBIX KUCNOT. CTpoeHue n yHkumn AHK.
CtpoeHue u hyHKUMM PHK. AT®: cTpoeHune 1 yHKUmm
TeopeTunueckoe 3aHATHe. Knetka

LinTonorna - Hayka 0 Knetke. KnetoyHas Teopusa - npumep
B3aMMOLENCTBMSA unaeh U (PakTOB B HAy4YHOM MO3HAHWM.
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NP23, NP24, NNP25; N1P26;

NP32, NP33, JIP34

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

MP61; MP62; NMP63; MNMP65; NP66.

OK 01; OK 02; OK 04

NP23, NP24, JIP25; J1P26;

NnP32, P33, N1IP34

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

MP61; MNMP62; MNMP63; MNP65; MNP66.

OK 01; OK 02; OK 04
NP23, P24, NP25; NP26;
NP32, NP33, JIP34



opraHusaums MeToabl N3yUYeHUs KNeTKN. MP1; MP2; MP3; MP4; MP5;

K/ETOK KneTka Kak UenocTHas >mBas cuctema. O6Liye npusHaku MP6; MP7; MP12; MP21, MP22,
KNeTOK: 3aMKHYTas Hapy)Has MembpaHa, monekysnbl AHK kak MP23, MP24, MP25;
reHeTMYeCKMn annapar, cucTemMa CMHTe3a 6eka. MP61; MP62; MP63; MNP65; MNMP66.

Tunbl  KNETOK: 3YyKapuoTMYyeckas W  MPOKapMOTUYECKas.
OcobeHHOCTH CTPOEHUS  MPOKapUOTUYECKOM KNETKW.
KnetouHas cTeHka 6akTepuil. CTpPOEHME 3YKapUOTUYECKOW
KNeTkn. OCHOBHble OTMYMS  PacTUTENIbHON, >KUBOTHON U
rpM6HON  KneTkn. [MOBEPXHOCTHble  CTPYKTYPbl  K/IETOK-
K/IETOYHasA CTEHKa, NIMKOK&/INKC, nxX (YHKLMN.
Mna3marunyeckas MembpaHa, ee CBOMCTBA U (DYHKLMN,
LinTonnasma n ee opraHongbl. OfHOMeMOpaHHble opraHovabl
KNeTKu: 3rC, annapar [FonboxKu, /IM30COMbl.
[MonyaBTOHOMHbIe ~ opraHouabl  KAETKU:  MUTOXOHAPUW,
nnactugbl. MNMpPONCXOXAEHNEe MUTOXOHAPWUIA U NnacTug. Bugbl
nnactug. Hememb6paHHble opraHouibl K/IETKU: PUBOCOMBI,
KNETOUHbIA LEHTP, LUEHTPUOMN, PECHUYKN, XTYTUKA. DYHKLUN
opraHouoB KNeTku. BkntoyeHus.

AQPO - perynaTopHbIv LeHTP KeTku. CTpoeHue sapa: agepHas
060/104Ka, Kapuonsiasma, XpoMaTuH, AAPbILLKO. XPOMOCOMbI.
TpaHCNopT BELLECTB B K/ETKE

MpakTuyeckoe 3aHsATUe Nel CpaBHEHME CTPOEHUA K/ETOK OK 02; OK 04
pacTeHWIA, rPUB0B M XXMBOTHbIX NP32, P33, P34
2 — MP1; MP2; MP3; MP4; MP5;
MP6; MP12, MP61; NP62; MP63;
MP65; MNP66.
Pasgnen 3. )KNU3HefeATe/IbHOCTb K/IETKU
Tema 3.1. TeopeTuueckoe 3aHaTme. OOMeH BeLLECTB W MNpeBpaLleHue OK 01; OK 02; OK 04
OOMEH BELLECTB M IHEPTUN B KIETKE 2 — NP23, NP24, NP25; NNP26/1P32,
npespaLleHue O6bMeH  BelecT, WM  MeTabonmsM.  AcCUMUNALMA NP33, JIP34
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SHEPIn B KNETKE

Tema 3.2.
BuocuHTes 6enka

(nnactnyeckuii  06MeH) W AUCCUMMNALMA  (SHEPTeTUYECKMIA
06MeH) - Be CTOPOHbI eAMHOr0 npouecca metabonunsma. Ponb
3aKOHOB COXpaHeHWs BeLlecTBa W 3HEPruv B MOHUMAHUK
meTabonu3Ma. Tunbl OOMEHa BeLLeCTB: aBTOTPO(HbLIA W
reTepoTpodHbIn. Pofb  (EepMEHTOB B 0OMEHe BELLECTB U
npespaLleHun 3Heprum B KneTke. doTocuHTe3. CBeToBas U
TeMHoBas  (hasbl  (pOTOCMHTe3a. Peakumm (HOTOCMHTe3a.
AM(DeKTNBHOCTL (POTOCMHTE3a. 3HayeHWe (OTOCUHTEe3a A/is
XWU3HW Ha 3emsnie. BansHue ycnoBuin cpefbl Ha (POTOCUHTE3 U
CMocobbl MOBbILEHUA €ro MPOAYKTUBHOCTU Y  KY/IbTYPHbIX
pacTeHWin. XeMOCUHTE3. XeMOCUMHTe3VpyroLme OGakTepuu.
3HaueHne XeMOCHHTe3a 15 XU3HN Ha 3eme.

TeopeTuyeckoe 3aHATUE. DHEPreTUYECKNI OOMEH B KIIETKE.
PacluenneHve BeLeCcTB, BblAeNneHVe W akKyMynmpoBaHue
3HeprMn B  K/eTKe. JTanbl  3HEPreTMyeckoro obmeHa.
nukonus. bpoxkeHve n ero BuAbl. KUCnopogHoe OKuCeHue,
nnn K/IeTO4Hoe ObIXaHue. OkucnuTenbHoe
(hochopunmposaHue. AMPEKTUBHOCTb  3HEPreTMYECKOoro
obmeHa

TeopeTuueckoe 3aHATUe. BUOCUHTE3 Benka

Peakuuy MaTpuMyHOro CUHTe3a. [eHeTuyeckas MHGopmauus u
OHK. Peanuzaums reHeTUYeCKoOn wHopMaumMm B KNETKe.
[eHeTMYeCKMn KoL, W ero CBOWCTBA. TpaHcKpunuua -
mMaTpuuHbid cuHTe3 PHK. TpaHcnsuus - 6GuocuHTe3 6eska.
JTanbl  TpaHcnauun.  KoguposaHue — amMWHOKMCAOT.  Ponb
prmbocom B GUOCUHTE3E HGefka

MpakTuyeckoe 3aHATNe Ne2 PelleHme 3a4ay no
MOJIEKY/IAPHO 6MoNornm

MP4; MP5; MP12; MP21, MP23
MNP62, MNP66, rNP69, NP610

OK 01; OK 02; OK 04

NP23, NP24, NNP25; NP26/1P32,
NP33, J1P34

MP4; MP5; MP12; MP21, MP23
MNP62, MNMP66, MNMP69, rNMP610

OK 01; OK 02; OK 04

NP23, NP24, J1P25; J1IP26J1P32,
NP33, N1P34

MP4; MP5; MP12; MP21, MP23
MNP62, MNMP66, rNP69, NP610

OK 01; OK 02

NP23, NP24, NP25; JIP26/1P32,
NnP33, /1P34

MP4; MPS5; MP12; MP21, MP23



Tema 3.3.
Bupychl

TeopeTunyeckoe 3aHATMe. HeKMETOUHbIE (OPMbI >KU3HU -
BUpYycChbl. WcTopms OTKpbITUA BupycoB (. W. VIBaHOBCKUIA).
OCO6eHHOCTM CTPOEHMS U >KU3HEHHOTO LMKNa BUPYCOB.
BakTepnodarn. bonesHn pacTeHWid, XMBOTHbIX W YesioBeKa,
Bbl3blBaeMble BUpycamun. Bupyc vMMyHogeduumTa Yenoseka
(BlNY) - BO30yauTe b Chnnaa. MpohmnakTrka
pacnpocTpaHeHNs BUPYCHbIX 3a60N1eBaHNI

KoHTponbHasa paboTta Nel

Pa3gen 4. PasmHoOXeHNe N HAUBUAYaNbHOe pasBnuTMUe OpraHnN3mMoB

Tema 4.1.
YKU3HEHHbIN UMKN
KNeTKu

Tema 4.2.
dopmbl
pPasMHOXeHNs
OpraH1M3moB

TeopeTnyeckoe 3aHsaTHe. MUTO3

KNeTouHbIV UMK, UK XU3HEHHBIN LMK KNeTKW. HTepdasa n
mMunTO3. lMpoLecchl, NpoTeKkaroLme B HTeptase. Pennvkaums -
peakuma matpuyHoro cuHTesa AHK. CTpoeHue XpomocoM.
XPOMOCOMHbIA ~ Habop -  KapuoTun.  AunaougHbid — ©
rarnsouaHbli XPOMOCOMHbIe Habopb!. Xpomatugpl.
LiMTonornyeckme OCHOBbI Pa3MHOXEHUA U WUHAWMBUAYa/IbHOMO
pasBUTUA OpraHuMaMoB. [leneHue Knetkn - muTo3. CTagum
mmTO3a. [lpouecchbl, MNPOMUCXOAALLME Ha pasHblX CTagmsax
MUTO3a. Buonorumyeckmii cMbicn MUTO3a. porpammupyemMas
rmbesnb KIeTKM - anonTos

TeopeTuyeckoe 3aHsaTre. POPMbl Pa3MHOXKEHNSA OPraHW3MOB.
Meii03

becrionoe 1 nonoBoe pasmHOXeHMe. Bugbl  6ecrnonoro
Pa3MHOXEHUS: [efleHne HafBOe W [MOYKOBaHME OfHO U
MHOTOK/IETOYHBIX, CropoobpasoBaHue, BeretaTtMBHoe
pasMHOXeHue. VICKYyCCTBEHHOe K/IOHMPOBaHWEe OpraHvM3MoB,
ero 3HayeHue 415 Cenekuuu.

[MonoBoe pasMHOXEHWe, ero oTanumMa OT Gecrionoro. Melios.
Cragum Meiio3a. [lpouecchl, MpoUcXogsawme Ha CTagusx
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MP62, MNMP63, NP64, MNP65, MNP66,
OK 01; OK 02; OK 04

NP23, IP24, NP25; N1P26;

NnP32, NP33, 1IP34

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

MP61; MP62; MNMP63; NP65; NP66.

OK 01; OK 02; OK 04

NpP24, IP26, NP33, /1P34

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

P65, MNMP69, NP610

OK 01; OK 02; OK 04

NP24, P26, P33, JIP34

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

MP65, MNMP69, NMP610



Tema 4.3.
VHanBuAayansHoe
pa3suTue
opraHu3moB

Meiio3a. [loBefeHVMe XpoOMOcOM B Meitose. KpoccuHrosep.
Buonornuyeckuii cMbiCn 1 3HaueHMe Melio3a. [ameToreHes -
npouecc 06pa3oBaHs MOMOBbIX KNETOK Y XXMBOTHbIX. 0/10BbIE
YKENe3bl: CEMEHHVKU W sUYHUKW. O6Gpa3oBaHME W pasBuTMe
MOMOBbIX KNETOK - rameT (crnepmarto3oms, siLeKneTka) -
cnepmatoreHes U ooreHes.  OCOGEHHOCTM  CTPOEHUS

ANLEKNETOK n Crnepmaro301i0B. OnnogoTBOpeEHMe.
MapTeHoreHes

TeopeTuyeckoe  3aHsATMe. HAMBMAyanbHOe  pas3BuUTUe
OpraH13moB.

AMOpUOHaNbHOe passuTue (smbpuoreHes). ATanbl

3MOPVOHA/ILHOTO  PasBUTUS Y  MO3BOHOYHbBIX KMBOTHbIX:
Apo6neHne, racTpynsumsi, opraHoreHes. MocTamMGpuOHanbHOe
pasBuTUE. TuUMbl NOCTIMOGPUOHANILHOIO Pa3BUTKS: MPSIMOE,
HeNpsiMoe  (MUMHOYHOE). BrusiHME cpedbl Ha  pasBUTHE
OpraHn3MoB; (hakTopbl, CMOCOGHbIE BbI3bIBATb BPOXAEHHbIE
ypoAcTBa. POCT M pa3BuTMe pacTeHuidi. OHTOreHe3 LIBETKOBOIO
pacTeHMs: [ABO/iHOE OM/OAOTBOPEHME, CTPOEHME CEMEHW,
CTaauu pasBUTKS

Pa3nen 5. HacnepcTBeHHOCTb U U3MEHYMBOCTL OPraHM3MoB

Tema 5.1.
3aKOHOMEepHOCTH
HacnefoBaHUA

TeopeTnueckoe 3aHATMe. 3aKOHOMEPHOCTU HaC/e10BaHMS

MpeameT 1 3a4a4m reHeTUKU. Ponb UMTONOrUN 1 3MOPMONOTK
B CTAHOBNIEHUWN TEHETMKW. BKNag poCCUMICKMX U 3apy6exXHbIX
YYEHbIX B pasBuUTME  TeHeTMKW.  MeToabl  FeHeTUKU
(rmépunaonorMyecknii,  UMTOTEHETUYECKUIA,  MOMEKYNSAPHO-

reHeTUYECKNIA). OCHOBHble reHeTu4eckKue MOHATUS.
leHeTUYecKas  CUMBO/IMKA,  WCMO/Mb3yemas B CXemax
CKpELUMBaHUI.

3aKOHOMEPHOCTU HacnefoBaHWA MPU3HAKOB, YCTaHOB/EHHbIE
. MeHgenem.  MoHOrMopuaHoe  CKpewivBaHve.  3akoH
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OK 01; OK 02, OK 04
NnP32, NP33, N1P24

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

OK 01; OK 02, OK 04
NnP32, NP33, N1P24

MP21, MP23, MP24, MP55,
MP56, MP57, TTP69, NP65



Tema 5.2.
CuenneHHoe
HacnefoBaHve
MPU3HaKOB

Tema 5.3.
3aKOHOMEPHOCTK
M3MEHYNBOCTU

eAMHoob6pasna  rmbpuaoB MNepBoro  MOKoneHus.  [paBunio
[OMVHMPOBaHUA. 3aKOH pacLuensieHns npu3HakoB. [unoTtesa
4yucToTbl ramet. [lonHOE W HemosHOe  OMWUHMPOBaHKE.
AnrnbpngHoe < CKpeLimBaHue. 3aKoH He3aBM1CKMMOro
HacnefoBaHWA  MpW3HaKoB.  LlMToreHeTMyeckme  OCHOBbI
ANTUOPUAHOIO CKPELLUMBaHNSA. AHaNM3NPYOLLEe CKPeLLBaHMe.
Mcnonb3oBaHMe — aHaM3UPYIOWEro  CKpewuBaHua  Anid
ornpefeneHns reHoT1na ocoom

MpakTuyeckoe 3aHsATMe Ne3. PellleHME reHeTUYeckux 3agay
Ha MOHO- 1 AUTMOPUAHOE CKpeLLMBaHme

TeopeTunyeckoe 3aHATHe. XpomocoMHas Teopus
HacneCTBEHHOCTMU.

Pabota T. MopraHa Mo cLenjeHHOMY Hac/efoBaHUIO TEeHOB.
HapyLueHne cuenneHns reHoB B pe3ynbTaTe KPOCCUMHIOBepa.
XpomMocoMHaa Teopuss HacneacTBeHHOCTW, [eHeTuueckue
KapTbl.

['eHeTMKa nona. XpoMOCOMHOe onpeaesneHne nona. AyTocombl
N NONOBble XPOMOCOMbI. [TOMOrameTHble W reTeporamMeTHble
opraHusmbl. HacnegoBaHne NpPU3HaKOB, CLEMNIEHHbLIX C NOIOM
MpakTnyeckoe 3aHsaTMe Ne4. PellleHWe reHeTUYeCcKMx 3afad
Ha cLenieHHoe HacnefoBaHue.

TeopeTuyeckoe 3aHsaTUe. VI3MEHUMBOCTL: HACNeACTBEHHAA U
HeHacneACTBeHHas

Buabl M3MEHUMBOCTU: HEHACNEACTBEHHAsA W HacneLCTBeHHas.
Ponb  cpegbl B HEHACNeACTBEHHONW  M3MEHYMBOCTM.
XapaKtepucruka MOZM(UKALUOHHOM N3MEHUYNBOCTU.
BapvauvoHHbIR pag v BapraLMoHHasa Kpueas. Hopma peakumm
npusHaka. KonmyecTBeHHble N KayeCTBEHHbIe MPU3HaKN N KX
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OK 02, OK 04
NnP32, NP33, N1P24
MP37, MP56
P62, P68

OKO01.0K 02

NP24, P25, NP32, N1P34
MP17, MP18, MP21, MP22
MnP62, MNMP63, NPe69, rNMP610

OKO1, NP23, NP24

MP12, MP13, I'P68

OK 01; OK 02; OK 04

NP23, IP24, NP25; J1P26;

NP32, IP33, 1P34

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

MP61; NMP62; MP63; MNMP65; INP66.



Tema 5.4.
["eHeTnKa
YesioBeKa

Tema 6.1.

JBONIOLMOHHAA
Teopus 1 ee MecTo

HopMa peakumun. CBoincTBa MOANGUKALMOHHON N3MEHYMBOCTM.
HacnefacTBeHHas, WA FEHOTUMNWYECKAd  WU3MEHYMBOCTb.
KombuHaTnBHas M3MeHUYMBOCTb. Melio3 1 NonoBow npoLecc -
OCHOBa  KOMOWHATMBHOM  M3MeHYMBOCTW.  MyTalMOHHas
N3MEHUNBOCTb. Knaccugmkaums My TaLWiA: reHHble,
XPOMOCOMHbIE, TEHOMHble. YacTtoTa M NPUYUHBI MyTaUMA.
MyTareHHble (akTopbl. 3aKOH TOMOMOTMYECKUX PAgoB B
HacneACTBEHHON n3meHumBocTv H. . BaBnnosa
MpakTunyeckoe 3aHaTue Ne5. PelleHune 3ada4y Ha onpeaeneHme
Tvna MyTauum.

TeopeTnueckoe 3aHATUe. HacneacTBeHHble 3ab0/eBaHNA
yenoBeka.

Kapuotun yenoseka. OCHOBHble MeTO/bl FEHETUKM Ye/loBeKa:
reHeanorMyeckui, 6/M3HeL0BBIN, LMTOreHETUYECKIA,
OMOXMMMNYECKWNIA, MONEKYNIPHO-reHeTnYecknin. CoBpeMeHHOe
onpeseneHvie reHoTuna: MoOSIHOTeHOMHOe CeKBEHWMPOBaHUe,
reHOTMNMPOBaHMe, B TOM uucne ¢ nomoubto [MLIP-aHanm3a.
HacnencteeHHble 3a00/1eBaHWs YenioBeKa: TeHHble 00/e3Hu,
00Nne3HM C  HacneACTBEHHOW  MpPeapacrnonoXeHHOCTbIO,
XPOMOCOMHbIe  6071€3HN.  COMaTU4ecKMe U reHepaTuBHble
MyTaumn. CTBONOBbIE KNETKW. MpUHUMNbLI 340p0OBOro obpasa
XXWU3HW, ANArHOCTUKK, NPOMUIAKTUKUA U NIEYEHUS TEHETUYECKMX
00ne3Hel. MeauKo-reHeTu4ecKoe KOHCY/IbTUPOBaHMe.
3HauyeHne MeAMLMHCKOW TeHeTMKM B NpefoTBpalieHun W
NEeYEHNN TeHeTUYECKMX 3a60/1eBaHNIN YenioBeKa

Pasgen 6. 3BonoumMoHHas 6uonorus

TeopeTuueckoe 3aHsTUE. VICTOPUSA 3BOMOLMOHHOIO YYEHUS.
MpenocbIIKA ~ BO3HUKHOBEHWSI  3BOJIIOLMOHHOM  TEOPUN.
JBO/IOLMOHHAA Teopus M eé MecTo B 6uonorun. BnusHue

19

OKO01
NnP23, NP24
MP12, MP13; P68

OK 01; OK 02; OK 04

NP23, NP24, NP25; NP26;

NnP32, NP33, NP34

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

MP61; MP62; NP63; MNP65; NP66.

OK 01; OK 02, OK 04
npP24, NpP26, NP32, NP33
MP21, MP22, MP23, MP25



B bronoruu

Tema 6.2.
MwuKpo3aBontoLus

3BO/IIOLMOHHOM TEOpUM Ha pasBuTrE BUONOTUM U APYTUX HayK.
CsugeTenscTea 3BONOLMN. ManeoHToNornYecKme:
rnocnefoBaTeNlbHOCTb NosB/EHNS BM0B B
MasieOHTONIONMYECKOW  NIETOMUCK,  MNepPexofHble  (hopMbl.
Buoreorpaduyeckme: CXOACTBO W pasnuyme ayH u gop
MaTepuvkoB UK OCTPOBOB. OMOPMONOrMYECKMe: CXOACTBa W
pas3Muma  3MOPMOHOB  pasHbIX  BUAOB  MO3BOHOYHbIX.

CpaBHUTENbHO-aHAaTOMUYeCKME: rOMO/OrNYHbIE,
aHaNorn4Hble, PYyAVMEHTapHbIE OpraHbl, aTaBM3Mbl.
MoneKynsipHO-61MOXNUMUYECKUE: CXO/ICTBO MeXaHM3MOB

HacneACTBEHHOCTM MU OCHOBHbIX METaboMUYeCKNX NyTel y BCeX
YXUBbIX OpraHv3MoB.

JBontounoHHad  Teopua Y. [apsBuHa.  [Mpeanocbinku
BO3HWKHOBEHUA AapBUHM3MA. [BWXKYLIMe CUMbl 3BOJIHOLUN
BMAOB N0  [apBuHYy (M36bITOYHOE pPa3MHOXEHWE MNpu
OrpaHWYeHHOCTN pPecypcoB, HeonpeaenéHHas WM3MEeH4YMBOCTb,
60pb06a 3a CyLLECTBOBaHNE, CTECTBEHHbIA 0TOOP)
TeopeTuyeckoe 3aHATMe. MUKPO3BOOLNA

CuHTeTn4yeckana Teopusi asontoumm (CT3) M eé OCHOBHbIe
nonoXxeHus. Mukpoasonouma. MNonynauma Kak eaMHuua smga
1 3BOJTIOLNN.

ABwxyuime cunbl  ((PakTopbl)3BOMOLMM BUAOB B MPUPOSE.
MyTauMOHHbIA MpoLUecc U KOMOWHATMBHAA W3MEHUMBOCTb.
MonynsaumMoHHble BOMHbI W Apeld) reHos. WMsonaums u
murpaums. ECTecTBeHHbIM OTOOP - HanpaBMsOWMA (haKTop
3BO/THOLMN. dopmbl eCTECTBEHHOIO0 oTbopa.
MprcnocobeHHOCTb OPraHU3MOB Kak pe3ynbTaT 3BO/HOLMMN.
MpvMepbl NPUCNOCO6EHNIA Y OpraHn3mMoB. ApoMopgo3bl 1
nanoagantaumm. Bug v BupoobpasoBaHue. KpuTepum Bupa.
OcHOBHble  (hOpMbl  BNA00OpPaA3oBaHWsA:  reorpafmyeckoe,
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MP63,IMP66, MNMP69, MNMP610.

OK 01; OK 02, OK 04
npP24, NP26, NP32, NP33
MP21, MP22, MP23, MP25
MP63,INMP66, MNP69, rNP610.



Tema 6.3.
Makpossonouuns

9KO0/10rnyeckoe

TeopeTuyeckoe 3aHsaTre. MakpoaBonoLma

Makpoasonoumsa.  PopmMbl  3BOMIOLMKU:  (hunieTUYecKas,
[MBepreHTHas, KOHBEpPreHTHas, napasnesibHas.
HeobpaTMmMocCTb 3BOOLMN

MpakTuyeckoe 3aHsTue Ne6 OnmcaHne NPUCNOCOBIEHHOCTM
opraHusma 1 ee 0THOCUTENBLHOIO XapaKTepa

Pa3gen 7. BO3HUKHOBEHWNE U pa3BUTUE XU3HU Ha 3emne

Tema 7.1.
3apoxaeHue
N pa3BUTUE YKN3HU

TeopeTuyeckoe 3aHATHE. 3aPOXKAEHME N Pa3BUTME YKU3HW
[JoHay4Hble npeacTaBneHNs 0 3apOXKAeHUN XM3HW. HayuyHble
rMnoTesbl BO3HWUKHOBEHWA >XM3HM Ha 3emse: abuoreHes u
naHcrnepmusa. Xummyeckas 3BOMOUMSA. AOWOreHHbIN CUHTE3
OpraHMyeckmx BELLECTB n3 HeopraHW4ecKuX.
JKCNepMeHTa/IlbHOe MOATBEPXKAEHMNE XUMUYECKOWA 3BOJTHOLMN,
HauanbHble aTanbl 6uonornyeckoin asontouun. Mmnotesa PHK-
Mupa. dopmrpoBaHme MeMOpaHHbIX  CTPYKTYyp  M”
BO3HMKHOBEHWE NPOTOKNETKN. [epBble KNETKM N KX 3BOSHOLMS.
dPopmMmpoBaHNe OCHOBHBIX FPYMM XXUBbIX OPraHU3MOB.
Pa3BuTWE XM3HM Ha 3emsie Mo 3pam W nepuogam. Katapxein.
Apxeiickaa 1 npoTtepo3oiickas apbl. [MNaneo3oiickas spa U eé
nepuofbl:  KeMOPWNCKWIA,  OPLOBUKCKWA,  CUNYPUACKUIA,
[EBOHCKUI, KAMEHHOYTO/bHbIN, NepMCKUil. Me3o30icKas apa u
eé nepuofpbl: TPUACOBbIM, HOPCKUIA, MeNoBON. KailHO30MCKas
3pa M eEé nepuodbl:  MaNeOreHoOBbIN,  HEOreHOBbIN,
aHTPOMOreHOBbIN.
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OK 01; OK 02, OK 04
NnP24, P26, NP32, NIP33
MP21, MP22, MP23, MP25
MP63, MP66, MNMP69, NMP610.
OK 02, OK 04

nP24, NP26, NP32, NP33
MP21, MP22, MP23, MP25,
MP32, MP33

MP66, MP69, rNP610,

OK 01; OK 02, OK 04
NnP24, NP26, P32, JIP33
MP21, MP22, MP23, MP25
MP63,MP66, MNMP69, MNMP610.



Tema 7.2.
Cucrema
OpraHMyeckoro
Mupa.
[MpoucxoxaeHwne
yesioBeKa -
aHTpornoreHes

TeopeTnyeckoe 3aHsATMe. AHTPOMNOreHe3

3BOMOLUMA 4enoBeka. AHTPONONOrMA Kak Hayka. Pa3BuTtue
NpefCcTaBNeHWn 0  MNPOUCXOXAEeHWN  YenoBeka.  MeTogbl
M3yyeHns aHTpororeHesa. CXOACTBa M Pasnnuma 4esioBeka U
XMBOTHbIX.  CuUCTEMaTMYecKoe  MOMOXEHWE  YesloBeKa.
ABvxyLlme cunbl (hakTopbl) aHTponoreHesa. HacneacTeeHHas
N3MEHYMBOCTb M E€CTECTBEHHbIN 0TOOP. O6LLECTBEHHbIA 06pa3
YKVU3HW, U3rOTOB/IEHWE OPYAWIA TPYAa, MbILLIEHNE, peYb
OCHOBHble  CTaguum WM BETBM  3BOMOLMM  Ye/lOBEKa:
aBcTpanonuTekun, Yenosek ymesblid, Yenosek npaMOXOoAsLLniA,
Uenosek HeaHAEPTaIbCKMiIA, UenoBeK pa3yMHbIn COBPEMEHHOIO
Thna. Haxo4Kun NCKoMaembIX OCTAHKOB, BPEMS CYLLECTBOBaHWS,
06nacTb pacnpocTpaHeHus, 06bEM TOM0BHOr0 Mo3ra, 06pa3
XWU3HW, Opyaus.

Yenoseyeckue pacbl. OCHOBHbIe 60/bLUME Pacbl: eBpOneounaHas
(eBpasniickasl),  Herpo-aBcTpasiomgHas  (3KBaTopuasibHas),
MOHT0/10MAHas (asmaTcko-amepuKaHcKas). YepTbl
NPUCMNoCcoB/EHHOCTN MpPeacTaBUTENE YenoBeYecKUX pac K
YCNOBMSIM  CYLLLECTBOBaHWNA. EAMHCTBO 4YenoBeYeCKMX pac.
Kputnka pacusma

Pasgen 8. OpraHusmMbl M OKpYy>XXatLias cpega

Tema 8.1.
aKonorus
KaK Hayka. Cpejpl
YKU3HW.
JKOJIornyeckume
(hakTopbl

TeopeTnueckoe 3aHsaTHe. JKOMOTMYECKME (haKTOPbI U Cpedpl
XU3HU

JKoNormsa Kak Hayka. 3afayuu v pasgens! skonoruv. Metogbl
3KO/0rMYECKmX 1ccnesoBaHuUi. 3Konornyeckoe
MMPOBO33pEHNE COBPeMeHHOro 4enoseka. Cpefbl 06MTaHWSA
OpraHvM3MOB:  BOfHasd, Ha3eMHO-BO3AyLLHas,  MOYBEHHaA,
BHYTpPUOpPraHn3MeHHas. JKonornyeckue (hakTopbl.
Knaccugpukaumsa 3KOMOrMYeckux (HakTopoB: abuoTuuecKue,
OMOTUYECKNE W AHTPOMOreHHble. [leNCTBUE 3KOMOrMYECKNX
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OK 02, OK 04

npP24, P26, NP32, NP33
MP21, MP22, MP23, MP25
P66, MNP69, MNP610,

OK 01, OK 02, OK 04, OK 07
nP25, 1P27, NP32

MP1, MP2, MP5, MP7, MP23
rMP67



Tema 8.2.
JKonorn4yeckue
XapaKTEPUCTUKN

nonynayum

(haKTOPOB Ha OpraHM3Mbl.AGUMOTUYECKME (PAKTOPbI:  CBET,
TemnepaTypa, BNakHoOCTb. doTonepuoansm. MNpucrnocobneHuns
OpraHM3mMoB K  [eACTBMIO  abMOTUYecKMxX  (haKTOpOB.
Buonornyeckne putmbl.  broTudeckme  hakTopbl.  Bugpl
OMOTNYECKNX B3aMMOAENCTBUI: KOHKYPEHLWS, XWLLHWUYECTBO.
MapasnTnam, MyTyaiu3m, KOMMEHCaIM3M (KBapTUPaHCTBO,
Hax/eOHNMYeCTBO), aMeHcasM3M,  HeWTpasiM3Mm.  3HauveHue
OMOTUYECKNX B3aMMOENCTBUIA  ANS CyLLLeCTBOBaHMS
OpraHM3mMoB B NPUPOAHbIX COOOLLIECTBAX

TeopeTnueckoe 3aHsATUE. IKONOTMYECKME XapaKTePUCTUKM
nonynsauum.

OCHOBHble nokaszaTenu NonynsauMmn: YUCNEHHOCTb, NIOTHOCTD,
POXAaEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpaums. AvHamuka
YMCNEHHOCTUN NONYNALUN U eé perynaumus

Pasgen 9. CoobuiectBa U 3KOOTMYECKMNE CUCTEMDI

Tema 9.1.
Coobuiectea
OpraHv3mos,
3KOCUCTEMb!

Tema 9.2.
MpupoaHble

TeopeTnueckoe 3aHATue. CO0BOLLECTBO OPraH13MOoB.
Co00LLEeCTBO OpraHn3moB - 6uoLeHo3. CTPYKTypbl 61OLeHO3a:
BWOBasA, NMPOCTPaHCTBEHHadA, Tpogmyeckasa (nuilesas). Bugpl-
LOMUHaHTbI. CBA3N B B1OLEHO3e.

JKonornyeckne  cuctembl  (3KocucTembl).  TMoHATME 06
akocucteme 1 6uoreoleHose. PyHKLUMOHA/IbHbIE KOMMOHEHTbI
9KOCUCTEMbI:  MPOAYLEHTbl,  KOHCYMEHTbI,  PeAyLeHTbl.
KpyroBopoT BeLleCTB W MOTOK 3HEPrMM B 3KOCUCTEME.
Tpoduueckne (MULLEBbIE) YPOBHM 3KOCUCTEMbI. [luULLEBbIe
uenn n cetn. OCHOBHbIE MOKa3aTesI 3KOCUCTEMbI: GrMomMacca,
NpoayKuMa.  OKOMOrMYeckume  nupamuabl:  NPOAYKUUW,
YMC/IEHHOCTH, bmomaccel. CsolicTBa 3KOCUCTEM:
YCTOMYMBOCTb, cCamoperynsaums, passutue. Cykueccus
TeopeTnyeckoe 3aHaTue. [1pUPOAHLIE IKOCUCTEMDI.
JKocucTeMbl pek U 038p. IKOCUCTEMA XBOWHOIO WK
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OKO01.0K 02, OK 04, OK 07
npP25, P27, NP32

MP1, MP2, MP5, MP7, MP23
P67

OKO01,0K 02, OK 04, OK 07
np25, P27, 1P32

MP1, MP2, MP5, MP7, MP23
P67

OKO01.0K 02, OK 04, OK 07
np25, NP27, 1P32



9KOCUCTEMbI

Tema 9.3.
Burocepa -
rno6anbHas

aKocuctema 3emnm

Tema 9.4.
BnungaHue
aHTPOMOreHHbIX
(haKTOpOB Ha
orocepy

Tema 9.5.
BnusHne

LUMPOKO/IMCTBEHHOIO  fleca.  AHTPOMOreHHble  3KOCUCTEMBb.
ArposkocuctemMbl.  Ypboskocuctembl.  buonoruyeckoe wu
X03A/CTBEHHOE 3Ha4eHue arposKoCcUCTeEM U YPOO3KOCUCTEM.
BuopasHoobpa3ne Kak (hakTop YCTOMYMBOCTU 3IKOCUCTEM.
CoxpaHeHne 61MoNorMYeckKoro pasHoobpasns Ha 3emne
TeopeTuueckoe 3aHaTue. buocthepa -  rnobanbHas
aKocucTema 3emnu

YueHve B. . BepHaackoro o 6uocgepe. ['paHuupl, cocTas U
CTPYKTypa 6uoctepbl. XXnBoe BELLECTBO W ero  QyHKUMW.
OcobeHHOCTM  Guocepbl  Kak  r1o6asbHON  3KOCUCTEMBbI.
[OunHamnyeckoe paBHOBecMe M obpaTHas CBA3b B 6uocdepe.
KpyroBopoTbl  BELECTB U OMOreOXMMUYECKME  LMK/IbI
anemeHTOB  (yrnepoga, asoTa). 30Ha/bHOCTb  Buocdepsl.
OCHOBHbIe 6VIOMbI CyLLN

TeopeTuueckoe 3aHsaTUe. BNnsiHME aHTPOMNOreHHbIX (PAKTOPOB
Ha 6uochepy

UenoBeyecTBO B Ouoctepe  3emnn.  AHTPOMOreHHble
n3MeHeHns B 6uocepe. nobGanbHble  3KOMOrMYecKue
npo6nembl. CocyLLUeCcTBOBaHME NPUPOAbI W YenoBeYvecTBa.
CoxpaHeHne 6unopa3Ho0bpa3ns Kak OCHOBa YCTOWYMBOCTYU
oroctepbl. OCHOBa paLMOHa/IbHOro YNpaBieHNs NpPUPOAHbLIMIA
pecypcamm 1 KX WCMNoSb30BaHUEe. LOCTVKEHWUS 6uonornm u
oxpaHa npupoasbl

KoHTponbHasa paboTa Ne 2

MpakTuyeckoe 3aHATME Ne7  AHaIM3  3KOJIOTMYECKUX
acrnekToB  yTuausaumm 0TXO0[0B npou3BoAcTBa MU
KOMMNEKTYHOLWMNX XON0ANNILHOI0 060pyA0BaHNA

MpakTuyeckoe 3aHAaTMe Ne8  OnpegeneHve  BAUAHWA
pa3nnyHbIX abnoTUYECKNX (paKTOpOB Ha 340p0BbLE YENTOBEKA
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MP1, MP2, MP5, MP7, MP23
P67

OKOJ0K 02, OK 07
NP25, NP27, NP32

MP1, MP2, MP5, MP7, MP23
P67

OKOJ[OK 02, OK 04, OK 07
npP25, NIP27, NNP32

MPL MP2, MP5, MP7, MP23
MP67, MNP69

OKO/ OK 02, OK 07, MK 4.3.
np27, nNP28, Np29, J1IP30, J/IP32
MPZ MP2, MP5, MP7, MP48
P67, 1NMP68, NP9

OKOJ OK 02, OK 07, MK 4.3.
np27, N1P28, NP29, IP30, JIP32



coumanbHo-
3KO/IOrMYECKNX
(haKToOpOB Ha

3[0POBbLE YENOBEKA

Pasgen 10. Cenekynsa opraHn3amoB, OCHOBbI 6MOTEXHONOT NN

Tema 10.1.
Cenekuma Kax
Hayka 1 npouecc

Tema 10.2.
OcHOBbI
OMOTEXHONOTNK

TeopeTuueckoe 3aHaTune. Cenekumsa Kak Hayka v npotiecc
Cenekumns Kak Hayka M npouecc. 3apoXXaeHue cenekuum wu
JomecTuKaumnsa. YueHne H. . BaBunoBa 0 LUeHTpax
MHOroobpasus 1 MPOUCXOXKAEHUA KYNbTYPHbIX PacTeHWiA.
LIeHTpbl  NPOUCXOXAEHNA  [OMALUHUX  XWMBOTHbIX.  Copr,
nopoga, wramm. CoBpeMeHHble MeTO/bl cenekumn. MaccoBblit
N  MHAMBUAYaNbHbIA OTGOPbI B CENeKuMM pacTeHun U
YXVBOTHbIX. OueHka  3KcTepbepa. bnunskopoacTBeHHOE
CKpewmBaHne - WHOPUAMHT. YucTaa nuHUA. CKpelymsaHue
YMCTbIX  NIMHWIA.  [eTeposuc, WA TUBpUAHas  cuna.
HepoacTBeHHOe CKpewwBaHue - ayTopuanHr. OTaanéHHas
rmopuamsaums n eé ycnexu. VICKYCCTBEHHbIA MyTareHe3 U
nosly4yeHne nONMNAONAOB. [OCTUXKEHUA CeNeKLMN PacTeHWU,
YXMBOTHbIX Y MUKPOOPraH13mMoB

TeopeTuyeckoe 3aHATMe. DBUOTEXHOMOTMA KakK OTpac/b
Nnpoun3BOACTBA.

FeHHas MHXeHepus. JTanbl Co34aHNs pekoMouHaHTHoW JHK
N TPaHCreHHbIX  OpraHM3moB. KneToyHad  MHXXeHepus.
KnetouHble  KynbTypbl. MUKPOK/IOHA/IbHOE — pasMHOXeHWe

pacTeHWiA. KnoHuposaHue BbICOKOMNPOAYKTUBHbIX
CeNbCKOXO3AMNCTBEHHbIX ~ OPraHM3MOoB.  JKOJIOTUYECKMe  ”
3TMYecKume npo6nembl. MO - reHeTUYeCKun

MOANDMLIMPOBAHHbIE OpraHn3Mbl
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MP1, MP2, MP5, MP7, MP48
P67, P68, NP9

OKOULOK 02, OK 04, OK 07
np25, Np27, NP32

MP1, MP2, MP5, MP7, MP23
MP67, NP69

OKO/AOK 02, OK 04, OK 07
npP25, NP27, P32

MP1, MP2, MP5, MP7, MP23
P67, MNMP69



Tema 10.3.
BuoTtexHonoruu B
YKU3HU U
npodeccun

TeopeTnyeckoe 3aHATHeE. OCHOBHble HanpaBeHns
COBPEMEHHOM OMOTEXHONOr K B NpodecCMOHaNbHOM
AeATeNbHOCTM YeroBeKa.

MeToabl 6uoTexHonornm. OO6beKTbl BMOTEXHOMOMNW. ITUKA
OMOTEXHONOrMYECKUX U TEHETUYECKMX  3KCMEepPUMEHTOB.
MpaBuna noucka 1 aHannsa GMO3KOIOTMYECKOW MHOopMaL MK
M3 PasNNYHbIX WUCTOYHMKOB (HayyHas W Yy4ebHO-Hay4Has
NTepaTypa, CPeAcTBa MaccoBOW MHGOpMaLMK, CeTb VIHTEpHET
W apyrue)

MpakTuueckoe 3aHAaTve Ne9 COCTaBNEHME WU 3alLMTa KECOB
Ha aHa/M3 MHGOPMaLMN O HaYUHbIX LOCTUXKEHWUAX B 06/1aCTK
FeHEeTUYECKNX TEXHOMOMMIA, KNETOYHON MHXXEHEPUN, MULLEBLIX
BMOTEXHONOI i

Paspgen 11. PeweHune KeiicoB B 061acTn 6MOTEXHOMOTNIA

Tema 11.1
brnoTtexHonorum
N TEXHUYECKUNe

CUCTEMbI

MpakTuyeckoe 3aHATMe Nel0. CoCTaBleHWE  KEeicoB
«PasButune I'IpOMbILLU'IeHHOI\/'I oroTexHonornm n ee NPUMEHEHNE
B XXN3HW YeJI0BEKa»

MpakTuueckoe 3aHATMe Nell. 3awmra KelicoB «Pa3BuTue
I'IpOMbILLII'IeHHOﬁ OVMOTEXHONOMN U ee NPUMEHEHNE B XU3HU
yesioBeKa»

MpomexyTouHas aTTecTauns (AndhepeHUNpPOBaHHbIN 3a4eT)

Bcero:

26

82

OKO01.0K 02, OK 04, OK 07
NnP28, NP29, NP30, /1P31

MP1, MP6, MP16, MP17, MP48
MP61; MNMP62; NP63; rNP65; MNPe6,
P69

OKO01,0K 02, OK 04, OK 07
np28, Nnp29, 1P30, /1IP31

MP1, MP6, MP16, MP17, MP48
MP61; MNMP62; NP63; MNMP65; MNP66,
P69

OKO01,0K 02, OK 04, MK 4.3.
nP28, NP29, NP30, /1P31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; MP63; MNP65; INMP6o,
P69

OKO01,0K 02, OK 04, MK 4.3.
np28, P29, NP30, J1P31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; MP63; MNPe65; NP6,
MP69



3. YC/NOoBA PEAJTN3ALN MPOIMPAMMBLI YHEBHOIO NPEOMETA

3/1. MaTtepuasibHO-TEXHNYECKOE 06ecreveHme

[na ocBoeHWs nporpamMmbl yyebHoro npeameta OOI16/13 buonorus B
OBINOY «K3MT» umeeTtcs yuebHblin KabHET «bronorna. Xvimums.

[MomeLleHNe KabMHeTa OCHALLEHO TUMOBbLIM 000pYyLOBaHWEM, B TOM 4uChe
creuvanu3npoBaHHoOn  yyebHOM  Mebenbtd UM cpeAcTBaMuM  06yyeHUs,
HEOOXOANMBIMW  AN19  BbIMOJIHEHUA  TPebOBaHWM K  YPOBHIO  MOArOTOBKMU
06yyaroLmxcs.

OcHalleHve y4ebHOro kabuHera:

- Mocafo4Hble MecTa Mo KO/MYeCTBY 00yYaroLLMXCs;

- pabouee MeCTO npenogasartens;

- NpOogheccnoHanbHO-0pPNEHTMPOBaHHbIE 3aaHNA.

AnpakTnyeckne marepuanbi:

-MeTOMNYeCKNe PeKOMeHZaunn no BbINOHEHUIO MPaKTUYeCKMX paboT o
yuebHOMY npeamety OOI6/13 bronorus;

- KOMMJIEKT 3a4aHniA 419 NPOBeAeHUs MMCbMEHHbIX KOHTPO/IbHbIX pabor;

- KOMMeKT 3afaHni Aons npoBefeHns MUCbMEHHOr 0
AnepeHLMPOBaHHOIO 3a4eTa.

TexHu4yeckne cpefcTBa 00yyeHus:

- MEPCOHa/IbHbIA  KOMMbKOTEP  C  JIMLUEH3MOHHBIM  MPOrpPaMMHbIM
obecrieyeHnem;

- MPOEKTOop C 3KPaHOM.

3anbl:

BubnmnoTeka, YATaNIbHbIN 3a/1 C BbIXOAOM B CeTb VIHTEPHET.

3.2. VH(hopmaLmoHHOe obecreveHne peanmsaumm nporpamMmel

[Ona peanusauun nporpammbl B 6ubnmnoteyHom oHage OBMOY «K3AMT»
MMEKTCA MedvaTHble W 3M1EeKTPOHHble 00pa3oBaTesibHble U MH(POPMaLMOHHbIE
pecypcbl 45 UCMOb30BaHWSA B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOUYHUKU

1. bvonorus: y4ebHWK N NPaKTUKYM A8 CPefHEero npogeccMoHasIbHOro
o6pasoBaHusa/ B.H. ApbirvH [v ap.]; nog pegakumeit B.H. ApbirvHa. — 2-e nsg, —
Mockea: W3patensctBo HOpaint, 2025. — 378 c¢. — (INpodeccnoHanbHoe
obpasoBaHme). — ISBN 978-5-534-09603-3. — TeKCT: 31eKTPOoHHbIA // OBC
FOpanT [canT]. — URL.: https://urait.ru/bcode/536659

2. ArapoHoBa W.b., KameHckuit A.A., Cwusornasos B.W/. Buonorus.
Ba30BbIi1 ypoBeHb. YuebHuk CI10. - M.: MNpoceelleHmne, 2024. - 272 c.
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https://urait.ru/bcode/536659

3.2.2. [1o0N0/IHNTENbHbIE NCTOYHUKUN

1. buonorusa. bazosbln 1 yraybneHHbIn ypoBHU: 10— 11 Knaccbl: y4YebHUK
ANA cpefHero obuiero ob6pasosaHusa/ B. H. ApbirH [v gp.]; nog o6uei
pefjakuven B. H. ApbirmHa. —  2-e  n3g., nepepab. u  gon. — Mocksa:
N3patensctBo HOpaitt, 2025.— 380 c.— (O6LLeobpa3oBaTe/bHbIA LNKT).—
ISBN 978-5-534-16228-8. TeKCT: 3neKTpPoHHbIA // IBC HOpant [canT]. —
URL.: https://urait.ru/bcode/544794

2. Nanvukas T.B. Buonorms. Tectbl: yyebHoe nocobue ans CMNO —
MockBa: W3patenbctBo HOpant, 2025. — 40 c. (MNpodeccroHanbHoe
obpasoBaHue). ISBN 978-5-534-14157-3 TeKCT: 3neKTPOHHbIA // OBC HOpant
[canT]. — URL.: https://urait.ru/bcode/543964

3.2.3. IHTepHeT-pecypchbl

1. Poccuiickasi  anekTpPOHHas  WWKona [OnekTpoHHbIAd  pecypc] URL:
https://resh.edu.ru/

2. VIHhoypok [OnekTpoHHbIN pecypc] URL: https://infourok.ru/

3. Pewy EI3. Bbuonorna [AnekTpoHHbIn pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJIb N1 OLUEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

KoHTponb  u

pacKpbIBalOTCA  uepes

NMPEOMETA
OLIEHKa pe3y/fbTaTOB OCBOEHUS YuyebHOro npeameTa
AVCUMMANHAPHBIE  Pe3ynbTaTbl,  HanpaBleHHble Ha

(hopMMPOBaHME OOLLMX W MPOMECCMOHABbHBIX KOMMETEHLMIA MO pasgenaM Temam
coAiepXKaHns y4eGHOro MaTepuana.

Obuasn /
npogeccnoHanbHas
KOMMNeTeHL A
OK 1 Bbibupatb cnocobsl
peLlueHns 3a4a4

npoeccnoHanbHom
[eaTeNlbHoOCTH
NPUMEHNTENILHO K PasNUHbIM
KOHTEKCTaM

Pasgen / 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.
Pasgen 5., Tema 5.1., Tema
5.2, Tema 5.3, Tema 5.4.

Pasgen 6., Tema 6.1., Tema

6.2.

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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Tunbl OLEHOYHbIX
MeponpuaTnii

TecTnpoBaHue

YCTHbIN onpoc
lNpencTaBneHve pes3ynbTaToB
NMpPaKTUYecKnx pabot
KoHTposibHasa pabota
TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
npakTUyeckmnx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHBIIA onpoc

KoHTponbHasa pabota
TecTupoBaHue

YCTHbIN onpoc
MpeacTaBneHne pe3ynbTaToB
NpakTUYyecKnx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIN onpoc

KoHTponbHas paboTa
TecTnpoBaHme

YCTHbI onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc

KoHTponbHasa paboTa
TecTupoBaHue

YCTHbIn onpoc
lNpencTaBneHve pes3ynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa



OK 02. Vicnonb3oBaTb
COBpPEMEHHbIE cpeacTea
NnoucKa, aHanmaa n
NHTEpNpeTaynMmn nHgpopmauun,
n NH(opMaLMOHHbIE
TEXHOMOrMN ANA BbIMOMHEHWS
3ajau npogeccrMoHanbHOM

NeATeNbHOCTY,

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

Pasgen 11., Tema 11.1.

Paspen 1, Tema 1.1.

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

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

Paspgen 4., Tema 4.1., Tema
4.2., Tema 4.3.

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

Pasgen 6., Tema 6.1., Tema
6.2.

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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TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
npakTuyecknx pabot

YCTHbIn onpoc

Kelic-3agaHus

TecTnpoBaHue
YCTHbIn onpoc
KoHTponbHas pabota

TecTupoBaHue

YCTHbIiA onpoc
lNpencTaBneHne pesynbLTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
MpeacTaBneHve pe3ynbTaToB
npakTn4ecknx pabot
PeLueHue OMONOrNYeCKmX
3afau

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIV onpoc
MMpenctasneHne pes3ynbTaToB
npakTUyecknx pabot
KoHTponbHas pabota
TecTnpoBaHue

YCTHBbIiA onpoc
MpeacTaBneHne pe3ynbTaros
npakTn4ecknx pabot
TecTupoBaHue

YCTHbI onpoc

KoHTponbHas paboTta
TecTupoBaHue

YCTHbIN onpoc

KoHTposbHas paboTta
Pa3paboTka /fIeHTbl BpPEMEHM
MPOUCXOX/AEHUS YenoBeka
TecTupoBaHue

YCTHbIn onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc

KoHTposbHas paboTta



OK 04. AdexTrBHO
B3aMMOAENCTBOBATb n
paboTaTb B KOMNEKTUBE W
KOMaHAe;

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. Tema4.3.

Pasgen 5., Tema 5.1., Tema

5.2, Tema 5.3., Tema 5.4.

Pasgen 6., Tema 6.1., Tema
6.2.
Paspgen 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 BeLLEeCTB
TecTupoBaHue
YCTHbIN onpoc
MNpeacTaBneHne pesynbLTaToB
NMpPakTUYyecKnx pabot

YCTHBbIiA onpoc

Kelic-3agaHuns

TecTupoBaHue

YCTHbIA onpoc
MNpencTaBneHne pesynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIn onpoc
MNpencTaBneHve pesynbTaToB
NnpakTUyecknx pabot
PeLueHue 6ronornyeckmx
3ajau

KoHTponbHas paboTta
TecTupoBaHue

YCTHbI onpoc
MNpencTaBneHve pesynbTaToB
npakTUyeckmnx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc
lNpencTaBneHne pesynbTaToB
NpakTUyecKnx pabot
TecTupoBaHue

YCTHbIn onpoc

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIN onpoc

KoHTposbHas paboTta
Pa3paboTka /IeHTbl BpeMeH
NMPOUCXOXAEHNS YenoBeka
TecTnpoBaHue

YCTHbIA onpoc

KoHTponbHas paboTta

CXeM

TecTupoBaHue
YCTHbIA onpoc
KoHTponbHas paboTta
CoctasneHue CXEM

KpYroBopoTa BeLLecTB



OK 07. CopeiicTBoBaTh
COXPaHEHMIO  OKpY>KatoLLei
cpeabl, PecypcocoepexxeHuto,

NPUMEHATb 3HaHUA 06
N3MEHEHUN Knmmara,
NPUHLMMbI bepexxnmBoro
Nnpoun3BOACTBa,  3NMEKTUBHO

[leCTBOBATb B Upe3BblYaliHbIX
CUTYauusIX;

MK 4.3. BbINoNHATH
KOHTPO/Ib, aHanm3 7
ONTUMU3ALMIO PEXMMOB
paboThl XO0NOA4MNNbHO-

BEHTUNMALUMOHHON TEXHUKU 1
CUCTEM  KOHAMLIMOHMPOBaHUS
BO3ZyXa.

TwunoBble
(TEKYLLNIA KOHTPO/Ib)

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 9.5.

Pasgen M., Tema 11.1.

Twunosble 3ajaHNA YCTHOro onpoca (npumep)
Pasgen 1. Knetka - CTPYKTYPHO-PYHKLMOHaNbHAA eauHNLLA XXNUBOTO
Tema: bronormsa Kak Hayka. O6Last XxapaKTePUCTUKA XKU3HU

1 Y10 n3yyaet 6uonorma?

2. Kakne 61onornyeckmne Hayku BaM M3BECTHbI?
3. Kakoe 3HauyeHune nmeeT 6ronorus?

4. Kakune hyHKLMM SABNAKOTCSH OCHOBHBLIMW /151 XXMBbIX OpraHn3moB?
5. OxapaKTepusyinTe ypOBHM OpraHn3aLmn XXnsom npupoasbi.

6. MepeuncnuTe 3aga4n o6LLEN BLoNornm.
7. na kaknx npoeccuit Heo6xoaAnMbl 3HaHNA 0bLLen Gruonormm?

8. Uto Takoe Knetka? lloyemMy MMEHHO K/ETKY CUMTAKOT 3/IEMEHTapHOW

eIMHULLEN YKNBOTO?
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TecTupoBaHue

YCTHbIN onpoc
MpeacTaBnieHne pesynbTaToOB
npakTUyeckmnx pabot
YCTHbIN onpoc
Kelic-3agaHus
TecTupoBaHue
YCTHBbIiA onpoc
KoHTponbHas paboTa
TecTupoBaHue
YCTHbIN onpoc
KoHTponbHas
CocTasneHue
KpyroBopoTa BeLlecTs
TecTnpoBaHue
YCTHbIn onpoc
MNpenctasneHne pe3ynbTaToB
npakTU4yeckmnx pabot
TecTupoBaHue

YCTHbIN onpoc
MNpencTaBneHne pesynbTaToB
npakTn4ecknx pabot

Kelic 3agaHus

paboTa
CXEM

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
npakTuyecknx pabot

Kelic 3agaHus

3a/laHnMs AN OLEHKW OCBOEHWS Yy4debGHOro npegmeTa



9. Ha3oBuTe HayKy, KOTopas 3aHMMaeTca M3y4YeHMEeM KNeToK. [na yero
Heo6X04AMMO N3yYeHMe KNETOK?

10. Kakvie MMKPO 1 MaKpO3/IEMEHTbI BXOAAT B COCTaB KNeTKU?

11. Kakyto posib Urpaet B K/eTKax Boga? YUem onacHoO 06e3BOXMBaHWe
opraHusma?

12. KakoBa po/ib 6eNK0B, XXMPOB U YINeBO0B B K/ETKE?

13. Kakyo (DyHKLMIO B K/IETKE BbINOHAT HYKNENHOBbIE KMCNOTbI?

14. YTo Takoe AT®? KakoBa ee ponb B KNeTke?

15. B yem otnmumne PHK ot AHK?

16. Kakue BellecTBa HasblBalOT (epmeHTamMn? Kakosa WX QYHKUUA?
[MpuBeanTE NPUMEPHI.

17. Yem NpoKaproTUYECKME KNETKM OTINYAKOTCA OT 3yKapuoTUYECKNX?

18. Kakume (pyHKUUM BbINOMHAET MeMbOpaHa KieTKn? KakoBo ee CTpPoeHue?

19. Ha3oBUTe opraHouApbl KNeTKn, KoTopble cofepxxaTcs B LMTonIasme.

20. Y10 HasbiBalOT msmMcom? Kakume opraHouibl yyacTBYHOT B [JaHHOM
npouecce?

21. Ha3oBuTe NpU3HaKN OT/INYNA PACTUTENbHOM KNETKN OT XXMBOTHOM.

22. YT0 Takoe Typrop Knetkn? [ Kakux npoLeccos OH HEO6XoAMM?

23. Yem BMPYCbl OTAINYAKOTCA OT APYrnX (POPM >KMU3HN?

24. Kakve opraHusmbl HasblBatOT bakTepuodaramn?

25. HazoBUTe cnocobbl 3alyThbl OT BUPYCOB.

26. Yem BMpyCbl OnacHbI 419 XKMBbIX OpraHn3MoB?

TwnnoBoe TeCTOBOe 3ajaHune

1 TecToBble 334aHMA OTKPLITOrO TUMa:

- [IONOJIHEHMS;

- CBOGOJHOI0 N3M0XKEHWS.

2 TecToBble 33aHNA 3aKpbITOro TUNa:

- a/IbTePHATMBHbLIX OTBETOB

- MHOXXeCTBEHHOr0 BbI60pa;

- BOCCTaHOB/IEHNA COOTBETCTBUS;

- BOCCTaHOB/IEHMe NOC/IeA0BaTe/IbHOCTN.

MpakTnyeckas paboTta Nel

CpaBHEeHWNe CTPOEHUS KNETOK PacTeHWU, rprboB N XXMBOTHBIX

3ajaHue.

cnonb3ys matepvan, NnpefcTaB/ieHHbIn B NPaKTUYeCKO paboTe, a Takxke
[OMOJIHUTENbHbIE UCTOYHUKN MH(OPMaLUK, 3anofIHUTL CPaBHUTE/bHbIE Tabnmupbl
«KNeTkn pacTeHWUi, XMBOTHbLIX M TPUOoB», «CpaBHUTENbHAs XapaKTepuUCTMKa
MPOKapPUOTUYECKOIN N 3YKapUOTUUECKOIN KNETKM».
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MpakTnyeckas pabota Ne2

PeLleHMe 3a[1a4 No MOSIEKYNSAPHON Gronornm

3ajaHue.

3anonHUTL Tabnmuy «HyKnenHoBble KNCNOTbI»

cnonb3ys Tabnnuy reHeTMYeCKOro Kofa, PewwnTb 3a4a4mM Ha yCTaHOB/IEHNE
nocneposartenbHocT PHK, AHK, nonnenTtuaa.

MpakTnyeckasi pabota Ne3

PelLeHe reHeTUYeCcKMX 3afaqy Ha MOHO- U AUrnbpuaHOe CKpeLLmBaHue.

3ajaHue.

PelunTb 334241 Ha MOHOTMOPUAHOE CKpeLLMBaHWe, NCNob3ya 11 2 3aKoHbl
MeHzens.

PelunTb 3afa4m Ha AMrnbpuaHoe CKpelumBaHmne, ncnonb3ys 1, 2 n 3 3aKoHb!
MeHgens.

PewnTb 3afaunM Ha onpegeneHve (eHOTUMa, reHOTUNa pPoAauTeNen u
NMOTOMKOB MpW HENO/THOM AOMUHUPOBAHWUMN.

PewunTb 3afaun Ha onpegeneHve (eHOTUMNa, reHOTUNa poauTenen u
NMOTOMKOB NMPWY aHIN3UPYIOLLEM CKPELLMBAHNN.

MNpakTnyeckas pabota Nod

PellieHVe reHeTUYeCKMX 33434 Ha CLeneHHoe HacnefoBaHue.

3ajaHue.

PewnTb 3afjayuM Ha AUTMOPUAHOE CKpeliMBaHue, WCMoMb3ysa 3akoH
CLenJIeHHOr o HacneAoBaHNS.

PewnTb 3afaun Ha onpedeneHve (eHOTUMa, TeHOTUNa poauTeNnen u
MOTOMKOB MpW CLENIEHHOM Hacnef0BaHUW TeHOB.

PewnTb 3afaun Ha onpegeneHve (eHOTUNa, reHOTUNa poauTenend wu
MOTOMKOB MpW CLENIeHHOM C NOJ/I0M Hac/e0BaHUU TeHOB.

MpakTnyeckas pabota Ne5

PelleHne 3afay Ha onpefeneHne Tna MmyTtaumu.

3afaHue.

OnpegennTb TN MyTauuy N0 U3MEHEHMIO TEHOTUNA.

OnpefenuTb COCTaB aMUHOKMCNOT B nNovnenTuae 40 MyTalum U Nnocne Hee.

OnpefenuTb, JOMUHAHTHAA WK PELLECCMBHAsA MyTaLus.

MNpakTnyeckast pabota Ne6

OnucaHve NpUcrnoco61IeHHOCTM opraH1M3Ma 1 ee OTHOCUTENbHOIO XapakTepa

3ajaHue.

3yunB TEKCT U M300PaXKEHUS OPraHM3MOB, BbINOHUTL 3afaHUS:

Onpefenntb  cpeay  0OWUTaHWA  OpPraHU3MOB,  NPEAJIOKEHHbIX AN
nccnepoBaHna. BbISBUTH YepTbl MX NPUCNOCOBNEHHOCTN K cpefe obutaHus wu
OTHOCUTE/IbHbIN XapaKTep NPUCNoco6/1eHHOCTH.
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MonyyeHHble  fdaHHble  3aHecT B Tabnuuy «IMpucnocobnieHHOCTb
OpraHn3mMoB K cpefie 00UTaHNsA»

Ha oCHOBaHWMM 3HaHWA O [ABWXKYLUMX Cuiax 3BOMKOLMM, OOBACHUTb
MEeXaHW3M BO3HWKHOBEHMSI NPUCNOCOBIEHNIA.

Crenatb BbIBOL 06 OTHOCUTE/ILHOM XapaKTepe Npucroco6/eHuiA.

MpakTnyeckas pabota Ne7

AHanM3 3KOMOrMYecKMx acnekToB YTWUAM3aUMM OTXOLOB MNPOU3BOACTBA U
KOMMNEKTYHOLWMX KOMMbIOTEPHOr0 060py0BaHMS.

3afaHue.

PaccMOTpeTb KnacCcM(MKauuio OTXO4OB W ONpeAenTb KnacC OTXOAOB
MPOM3BOACTBA M KOMIMJIEKTYHOLLMX KOMMbIOTEPHOIO 060pYyL0BaHMS.

OnpefennTb Cnocobbl YTUAN3aUMM U UX BIUSAHWE Ha Guocdepy OTXOL4O0B
MPOV3BOACTBA U KOMMJIEKTYHOLLMX KOMMbIOTEPHOIO 060PYA0BaHUS.

CpaBHUTL  CNocobbl  nepepaboTKM  OTXOLOB  MPOM3BOACTBA U
KOMMNEKTYHOLMX KOMMbIOTEPHOro 060py0BaHMS.

MpakTnyeckast pabota Ne8

OnpefeneHvie BANAHUA Pa3/IMyHbIX abUOTUYECKUX (DAKTOPOB Ha 340p0Bbe
yesioBeka.

3ajaHue.

[aTb 3KO/TOTMYECKYHO XapaKTepPUCTUKY MeCTa XXMTe/bCTBa.

OnpefennTb  PUCKM AN 340pOBbA  MpW  paboTe C  KOMMbHOTEPHbLIM
060py0BaHVEM.

MNpakTnyeckas pabota Ne9

CocTaBneHVe W 3awWmMTa KenmcoB Ha aHam3 MHMOopMauMn O Hay4HbIX
LOOCTUXKEHUAX B 0061aCTM FeHETUYECKMX TEXHOJIOTUIA, KNEeTOYHON WHXeHepuu,
MULLEBbLIX BUOTEXHONOTUIA.

3ajaHue.

Bbi6paTb /110601 13 NpefCTaB/IEHHbIX KeiicoB, OTBETUTb Ha BOMPOCHI Keiica

CocTaBuMTb Kelc Mo 3afaHHou Teme.

MpakTnyeckast paboTta Nel0

CocTaBneHve KelicoB «Pa3BUTME OWOTEXHONOMNA C  WCMOJb30BAHUEM
TEXHUYECKUX CUCTEM N UX NPUMEHEHMNE B XXM3HMW Ye/I0BEKA»

3ajaHue.

Bbi6paTh /110601 13 NpeACTaB/IEHHbIX KENCOB, OTBETUTL HAa BOMPOCHI Keica

MpakTnyeckas pabota Noll

3awmta  KelicoB  «Pa3BUTME  OUOTEXHONIOTMIA € UCMO/MIb30BaHMEM
TEXHUYECKMX CUCTEM N NX NMPUMEHEHME B XXMU3HW YeNOBEKa»

3afjaHue.
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MpeAcTaBUTb OTYET O PELLeHUM Keiica B BMAE Npe3eHTauuW, [AOKNaa,
NpeAcTaBeHNst NPOAYKTa.

KoHTponbHasa pabota Ne 1

1. 3agaHnsa ¢ BbLIGOPOM OHOr0 BEPHOro OTBETa M0 TEMaM: CTPOEHME KNETKU;
opraHomabl W WX (QYHKUWKW; DKM3HEHHbIA UWKN  KNETKA; MWUTO3; MEW03;
rameToreHes; sHepreTUYecKnii 06MeH; NNacTUYECKUn OOMEH.

2. BCcTaBuTb NPOnyLLEHHbIN TEPMUH

3. YCTaHOBUTb COOTBETCTBME COObITME M (hasbl K/IETOYHOIO LMK,
XapaKTepUCTUKa M opraHoug, cobbiTve v TN obmeHa (3HepreTUYecKUii OBMEH,
(hoTOCUHTE3, BMOCUHTE3 6enKa), CobbITME K 3Tan 0bMeHa

4. OnpeaennTb TUN U ¢hasbl JeNeHNs KNETKM

KoHTponbHas paboTa Ne 2

1. 3agaHuns ¢ BbIGOPOM OIHOIO U/IM HECKO/bKMX BEPHbIX OTBETOB MO TEMaM:
TEopust 3BOJIKOLMMN; BO3HMKHOBEHME W Pa3BUTME XKU3HWU Ha 3eMe; aHTPOMOreHes;
3KOMIornyeckme hakTopbl U Cpefibl XXMU3HW; 3KOSI0rMyeckme coobulectsa; bruochepa
- rnobanbHasi 3KOMOrMYecKass CUCTEMA;, aHTPOMOreHHble BO3MENCTBUS Ha
orochepy.

2. YCTaHOBUTb COOTBETCTBME OPraHn3m v npucrnocob/eHHOCTb; SBNEHNE Y
Harnpas/ieHMe 3BOMIOLUNN; NPU3HAK U (hopMa eCTECTBEHHOIO0 OTOOPa; OpraHun3m K
PO/b B 3KOCUCTEME;

3. OnpeneneHne npasuIbLHOM MNOCNeA0BaTe/IbHOCTU MULLEBOIN LEMMK.
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5. OLIEHOYHbIE MATEPUVAJbI 419 MPOMEXXYTOYHON
ATTECTAUNN INO YHEBEHOMY ITNMPEAMETY

[Mpe4METOM OLEHKN ABAAOTCA YMEHMA W 3HaHWA. [1pomexxyToyHas
arrectaums no yyebHomy npegmety OOI16.13 Buonorusi npoBogmTcsa B opme
AndgepeHUMpoBaHHONO 3a4eTa B KOHLE BTOPOro cemecTpa.

AnddepeHunpoBaHHbIil  3a4eT MPOBOAMTCA B MUCbMeHHOW dopme. Ha
BbIMO/THEHWE 3afaHnil oTBOAUTCS 2 Yaca (90 MUHYT). 3aveTHas paboTa COCTOUT U3
2 YacTei.

Mprmep 3a8aHUA:

3afaHue.

YacTb 1. 3agaHuns ¢ BbIGOPOM OAHOro BePHOro oTeeT. (206)

1. K KakoMy YpOBHIO OpraHu3auum OTHOCAT X/I0POnaacTbl B KIeTKax
pacTeHnin?

1) KNEeTOUHbII

2) OpraHN3MeHHbI

3) MONeKYNAPHbLIN

4) 6UOLIEHOTUYECKNIA

2. NaBHbIM CTPYKTYPHbIM KOMMOHEHTOM Sipa K/IETKMN ABNAOTCA

1) XpOMOCOMBI

2) pnbocoMbl

3) MUTOXOHAPUN

4) xnoponnacTbl

3. B pacTuTenbHbIX KNeTKax, B OT/IMYME OT XKMBOTHbIX, MPOUCXOANT

1) XxeMOCWHTE3

2) 6uocuHTes benka

3) (oTocMHTE3

4) CUHTEe3 IMNNL0B

4. Kakas hopma 6ecrosioro pasMHOXXeHNA UCNONb3YeTCA A1 Pa3MHOXEHMS
NNOL4OBO-ArOAHbIX KY/bTyp?

1) (hparmeHTaLmA

2) NOYKOBaHwue

3) BeretatviBHOE pasmMHOXeHUe

4) cnopoobpazoBaHne

5. KnetouyHasa CTeHKa pacTUTeSIbHbIX KMETOK NPenMyLLeCTBEHHO COCTOUT U3:

1) caxaposbl

2) TIKOreHa

3) 6enka

4) uennnosbl

6. COBOKYMHOCTb BHELUHMX MPU3HAKOB /1t060ro opraHn3mMa
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1) reHoTUMN

2) JOMUHAHTHbIE

3) (heHoTMM

4) peLecCrBHbIMM

7. HacnencTtBeHHas MHMopMaLumns cocpejoToOYeHa B K/1eTKe

1) B XpoMocomMax

2) B IN30COMax

3) B pubocomax

4) B AIC

8. ®YHKUMM BOAbI B XMBbIX KNETKax

1) pacTBopuTE/b

2) TpaHCnopTHas

3) XMMNYECKMIA peareHT

4) BepHbl BCE OTBETHI

9. ONnofOTBOPEHNME - 3TO MPOLIECC, B pe3y/ibTaTe KOTOPOro:

1) pa3BuBatOTCA rameThbl

2) NPOUCXOAUT CIUSAHNE COMATUUYECKUX K/ETOK

3) NPONCXOANT CIUSHNE MY>XKCKOI U XKEHCKOI rameT

4) obpasyeTcs 6nactyna

10. CywHOCTb TeOpMM abnoreHesa cocTouT

1) MPOMCXOXKEHNE XKMBOTO N3 HEXXMBOTIO

2) NOSIBNEHVNEM XMBOTO M3 XNBOIO

3) COTBOPEHNS 6Orom

4) 3aHEeCeHNeM XMBOr0 M3 KOCMOoca

11. Mpumep yrpoxxatoLLen OKpacKu:

1) 3eneHan OKpackay Ky3HeuuKa

2) APKO-KpacHas okpacka 60beli KOpoBKM

3) CXOACTBO B OKpacKe OPHOLLIKA Y MyXU- XXYpUasiKu 1 OCbl

4) CXOACTBO B OKpacke 1 (hopme Tena ryceHuubl U cyyka

12. Mpumep MeXBUA0BOWN GOPLOLI 3a CyLLLECTBOBAHME -

1) conepHNYeCTBO CaML,0B M3-3a CAMKU

2) “60opbba C 3aCyX0n” paCTEHNI NYCTbIHW

3) CpaXeHMe XMLHNKA C XXepTBOM

4) 6opbba ABYX NECTPbLIX AAT/IOB 3a Ayn/o

13. Hanborsee HanpseHHOW (hopmoin 60pbObI 3a cyLecTBoBaHme Y. [apBuH
cumnTan:

1) 6opbby € He6MAronPUATHLIMU YCNOBUAMU

2) MeXXBUO0BYHO

3) BHYTPVBUAO0BYHO
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4) BCe NnepeyncrieHHble (POPMbI B paBHOW CTENEHU

14. Brnonormyecknmy haktopamm 3BONHOLUN YeloBeKa Obln:

1) 06LeCTBEHHAA XMN3Hb, CO3HAHME N eCTECTBEHHbI 0TOOP

2) HacnefCTBEHHas M3MEHUYMBOCTb, Pa3BUTME FONIOBHOMO MO3ra U Tpy[

3) HacneAcTBeHHas  M3MEHYMBOCTb, 6opbba 3a  CyLLeCTBOBaHME,

€CTEeCTBEHHbI 0TOOP
4) n3roToBfieHNe opyauii Tpyaa, 6opbba 3a CyllecTBOBaHME W pa3BUTUE

ro/I0BHOrO Mo3ra

15. OpraHn3m C reHOTUMNOM aa Ha3blBaeTCs

1) AUromMo3nroTom

2) reTepo3nroTom

3) romMo3uroTon no JOMUHAHTHOMY MPU3HaKY

4) rOMO3UroTON NO PeLLeCCUBHOMY MPU3HAKY

16. OnpeenéHHbIM Habop 1 hopMa XPOMOCOM Y 0CO6ei 0HOro BuAa.

1) BUOXUMUNYECKNIA KPUTEPUIA

2) TeHeTUYECKNIA KpUTEPUIA

3) MOPhONOrNYECKNIA KPUTEPUIA

4) (hr310N0rNYecKnia

17. TlosBneHne y APEBHUX MIEKOMUTAKOLWUX YETbIPEXKAMEPHOro cepaua,
TENI0OKPOBHOCTK, Pa3BUTOMN KOPbI FO/IOBHOrO MO3ra - npumep

1) namoagantayuu

2) apomopgosa

3) bronornyeckoro nporpecca

4) 610NI0rMYecKoro perpecca

18. MeT0A, CYLHOCTb KOTOPOro COCTOMT B KPaTHOM YBE/MYEHMM 4ucna
XPOMOCOM B [eNALLENCS KNEeTKe, Ha3blBatOT METOAOM:

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

4)nonvnnonguu

19. BospacT 3em/I1 paBeH... NIeT:

1) 10 Tbicau 2) 13 munnunapgos 3) 75 TbicAY  4) 5 MunNnapaoB

20. CxopacTBO 3apojpllleid MO3BOHOYHbLIX OTHOCUTCH K [AOKasaTe/lbCTBam
MaKp0o3BOo/oLMN

1) NaneoHTONOrNYECKUM
2) aM6PMO/IOTNYECKNM
3) CpaBHUTE/IbHO-aHATOMUYECKNM
4) BUOXNMUNYECKUM
YacTb 2.
1. YCTaHOBWUTE COOTBETCTBME MEXAY (hOPMOI 1 TUMOM Pa3MHOXEHWS

®OPMA PASMHOXEHIWNHA TUTM PASMHOXEHUA
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A) noykoBaHue 1)  becnonoe
B) napTeHoreHes 2)  Tonosoe
B) BeretatmBHOe pasmMHOXeHWe
M) dparmeHTaLms
[1) pa3MHOXeHMe ¢ 06pa30BaHNEM 3UTOTbI
2. YCTaHOBWTE COOTBETCTBME MeXay CTPOeHWeM U (DYHKUMAMU
9H0MN1a3MaTUYECKO CeTU N KOoMIneKca [oNbapKu.

CTPOEHVE N dYHKUNI OPIrAHOMADBI
OPrAHOMAOOB
1) cocTouT W3 Tpynnbl NOMOCTel C A. 3H[0nNa3MaTNYecKas CeTb
My3bIpbKaMn Ha KOHLax B. Komnnekc FonbmpKu

2) COCTOUT U3 CUCTEMbI CBA3AHHbIX
MeXXay Co60i KaHabLeB
3) yyacTByeT B 6UOCMHTE3Ee Oenka
4) y4yacTByeT B 06pa3oBaH1N IN30COM
5) yuacTByeT B 00pa3oBaHUM K/IETOUYHOM
060104KHN
6) OCyLlecTBNSIET TPAHCMOPT OpraHUYecKnx
BELLLECTB B pa3Hble YaCTU KNETKM

3.  YCTaHOBWUTE  XPOHONIOTMYECKYH)  MOCNef0BaTe/IbHOCTb  TakCOHOB,
MCNO/b3yeMbIX B CUCTEMATMKE YeNOBEKa, HauMHas ¢ Hanbonee KpymnHoro.

1 cemelcTBO MOMUHNADI
oTpag NpumaTtsl
TMN X0opLoBble
poa Yenosek
Knacc MnekonuTaroLue

4. MpuBedeHa rpynna  opraHM3amoB. OHKM  CrpynnupoBaHbl
ornpefenieHHOMY MPU3HaKy, HO OAMH OpraHuM3M B 3TOW rpynre He WMeET 3TOro
NMpu3HaKa 1 No3TOMy ABMAETCA NMWHUM. OnpefennTe, Kakoi OpraHn3m NLLHUIA.
OTBeT 060CHYiTE.

1 Yx.

2. Bogopocnu.

3. Kapacs.

4. Jlaryuwika.

5. CocHa.

5. PewwuTe 3apauy

Y cobak BuUCAYME YLUIM [OMUHMPYHOT Hafg CTosuMmn. Kakue LeHKu
nofy4yaTca OT CKPeLyMBaHUA TeTepo3nroTHbIX CO6aK C BUCAYMMM YLLAMU MEXIY
Co6oM.

SLIE ol SRR N
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6. BcTaBbTe NponyLleHHble CNoBa
[BVXYLLMMK CUNAMKN 3BONKOLNN ABASKOTCS. .......... M3MEHUYNBOCTb, 6OpLOA

3a CyLLEeCTBOBaHME U ....... . Mpwu co3gaHny nopos XXMBOTHBIX 1 COPTOB PacTEHNIA
OCHOBHYK) pPO/lb UrpParT .......... M3MEHYMBOCTb U ........... otoop. Camoi

Hanps>keHHOM (hopMoil 6opbObLI 3a CYLLECTBOBaHWE ABNSAETCA.......... , NMOCKOJIbKY
BO3MOXHOCTM OpPraHvu3mMoB NMpPYMepPHO OAMHAKOBBI.
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