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1. OBLLAA XAPAKTEPNCTUNKA PABOYEI MPOrPAMMBbI
YUYEBHOIO NMPEAMETA

1.1. Mecto y4yebHOro npegmMeTa B  CTPYKType  OCHOBHOW
npogeccMoHanbHON 0b6pa3oBaTe/IbHOM MPOrpamMmmbl

YuebHblin  npeaMeT  «buonorus» - sBnseTca  06s3aTeNIbHOM  YacTbiO
006LLLe06pa3oBaTelbHOr0 LMKIa OCHOBHOW NPO(eCcCMOHaIbHON 06pa3oBaTe/lbHOM
nporpaMMbl - MpoOrpammbl MOAFOTOBKM CMELMasIMCTOB CPeAHEero 3BeHa Mo
cneyuanbHocTn 15.02.16 TexHonornsa MallMHOCTPOEHUS.

1.2. Lenn n nnaHupyemble pe3ysibTaTbl OCBOEHUSA YUYeOHOro npeameTta

1.2.1 Llenn ocBoeHUs y4yebHOro npegmeTa

CofepkaHve nporpammbl y4ebHOro npegmeTa «buonorus» HanpaeneHo Ha
[OCTMXKEHMe pe3y/ibTaToB ero M3y4eHusi B COOTBETCTBUM C TpeboBaHMAMU PIrOC
COO c yyeTom npodpeccroHanbHom HarpasneHHocTn @rOC Crio

OCHOBHOI LENb0 M3ydeHUs y4debHOro npeameta «buonorus» SBNSETCS:
oBnafieHne  0byyaloWMMUCS  3HaHUAMWU O  CTPYKTYPHO-(PYHKLMOHA/IbHOM
opraHm3aumMm >KMBbIX CUCTEM pPa3HOrO paHra W MNpPUOOPETEHNE YMEHWIA
MCMOMb30BaTb 3TU 3HaHWUA AN PaMOTHbLIX [AEACTBMIA B OTHOLLEHMM OOBLEKTOB
YKMBOW NPUPO/bI U PELLEHNSA Pa3/INYHbIX XXU3HEHHbIX MPO6IEM.



1.2.2 MnaHnpyemMble pe3ybTaTbl 0CBOEHUS y4e6HOro npeameTa
Oco60e 3HaueHne y4ebHbIin NpeaMeT UMeET Npy hOPMUPOBAHMM 1 Pa3BUTM 0BLLMX 1 NPOECCUOHANTbHBIX KOMMETEHLIWA,

a TaKXKe COOTBETCTBYHOLUMX UM pe3ynbTaTtaM 06y4veHusi cornacHo droC COO.
MnaHnpyemble pe3ynbTaTbl 06y4YeHUs

KomneTeHunn (OK, MK)

OK 01. BbibupaTb Cnocobbl
peLLeHns 3afau
NpoeccMoHasIbHOM

DEATENBHOCTN NPUMEHUTENIBHO K
pa3nnyHbiM KOHTEKCTaM

Oob6uwme
NIP23 - rOoTOBHOCTbL K TpyAy, OCO3HaHWe LEeHHOCTH
MacTepCTBa, Tpyaonobue;
JIP24 - TOTOBHOCTb K aKTMBHOW [AeATeNbHOCTU
TEXHONOMMYECKOW W  COLMaIbHOM  HanpaBNeHHOCTH,

CNOCOBHOCTb  MHUUMMPOBATb,  MNJIAHUMPOBaTb WU
CaMOCTOATE/IbHO BbIMOMHATL TaKYH AeATe/IbHOCTb;
NP25 - uHTEepec K  pasMyHbIM  Ccepam
npogeccroHanbHON AeSATENbHOCTH,

MP1 - camocCToATeNlbHO  (hopMynupoBatb WU
aKTyanmsuposatb  Mpobnemy, paccmartpuBaTb  ee
BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA MNPU3HAK WK

OCHOBaHWA [NA  CpaBHeHWs,  Knaccugukaumm wu
0606LLEHNS;
MP3 - onpepenatb Uenn OesaTenbHOCTW, 3ajaBaThb

napameTpbl U KpUTEPUN NX LOCTUXKEHUS;

MP4 - BbIIBNATL 3aKOHOMEPHOCTM M MPOTUBOPEYMs B
paccMaTpuBaeMbIX ABNEHUSAX;

MP5 - BHOCUTb KOPPEKTMBbI B [€ATE/IbHOCTb,
OLEHMBaTb  COOTBETCTBME  Pe3yNbTaToB  Lensam,
OLeHMBaTb PUCKM NOCNEACTBUN AeATENbHOCTH;

MP6 - pa3BuBaTb KpeaTMBHOE MblILLeHNe npn
PeLUEHNM XN3HEHHbIX NPo6/iem

MP7 - BnafieTb HaBblKaMu y4ebHO-MCCnef0BaTe/IbCKoM

AducunnnnHapHble
MP61 - 3HaTb O MecTe M ponn 6GUoMorMK B CUCTEME
Hay4yHOro 3HaHWs; (YHKUMOHAbHOW FPamMoOTHOCTY
yesioBeKa A151 PeLLEHNS XKU3HEHHbIX NPobem;
MP62 - YMETb pacKpbIBaThb cofiepxaHue
OCHOBOMoO/aralWmx  61ONOrNYecKUX TEPMUHOB U
MOHATUIA: XXM3Hb, KNEeTKa, TKaHb, OpraH, OpraHvsMm, Buf,
nonynaums,  sKocuctema,  6GuoOLEHO3,  6Guocdepa;
meTabonmam  (0OMeH  BellecTB M NpeBpalleHune
3Heprumn), romeoctas (camoperynauus), 6GUOCUHTE3
benka, CTPYKTypHas oOpraHusauus >XMBbLIX CUCTEM,
[OVCKPETHOCTb, CaMoperynauus, camoBOCMpou3BeaeHne
(penpofykumns),  HacneACTBEHHOCTb,  W3MEHUYMBOCTD,
3Hepro3aBMCUMOCTb, POCT U pas3BuUTUE, YPOBHeBas
opraHusauus,
rMP63 - YyMeTb packpbIBaThb copeprkaHue
OCHOBOMO/IaratoLLmx 61MONOrMYeCKNX TeOpUin U rMNoTe3:
KNeTOYHOM, XPOMOCOMHOWA, MyTaUNOHHOMN,
9BOJIIOLVOHHON, NMPOUCXOXKAEHNS XMN3HU U YENOBEKA;
MP64 - ymeTb pacKpbiBaTb OCHOBOMOMaratoLLme
ononornyeckme 3akoHbl U 3akoHOMepHocTn (I
MeHgens, T. MopraHa, H./. BaBunoBa, 3. 'ekkend, &.
Mionnepa, K. Bspa), rpaHuubl MX MPUMEHUMOCTU K
XXMBbIM CUCTEMAM;

MP65 - NpPUMEHATb OCHOBHble METOAbl Hay4HOro



N NPOEKTHON [eATeNlbHOCTU, HaBblKaMU paspeLleHuns
npo6nem;

MP12 - BbIABNATL MPUUYUHHO-CNEACTBEHHbIE CBA3M U
aKTyanM3npoBaTb 3ajayy, BblABUraTb TUNOTE3y ee
peLleHns, HaxoAauTb aprymeHTbl ANA [LOKa3aTenbCTBa
CBOMX YTBEPXAEHWUIA, 3alaBaTb napameTpbl N KpUTEPUM
peLueHus;

MP13 - aHann3MpoBaTb NOMYyYEHHbIE B XOAEe peLLeHUs
3aaun  pe3ynbTaTtbl, KPUTMYECKU OLEeHMBaTb KX
[LOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHME B HOBbIX
YCNOBUAX;

MP17 - ymeTb NepeHoOCUTb 3HAHWUA B MO3HABATE/IbHYIO
N NPaKTUYECKYHO 06/1aCTN XN3HEeATeIbHOCTY;

MP18 - ywmeTb WHTErpuvpoBaTb 3HaHWSA W3 pPasHbIX
npeaMeTHbIX 06nacTei;

MP19 - BbigBUratb HOBble WfewN,
OpUTMHa/bHbIe NMOAXO0AbI U PeLLeHns;
MP20 - ctaBuTb Npob6seMbl 1 3aga4u, LOMyCKatoLime
aNlbTepPHATUBHbIE peLLeHNS,

npeanaratb

MO3HaHWA, UCNOMb3yeMble B GUONOTMN: HabMOAEHUA U
OMUCaHNsA XXMBbIX CUCTEM, TMPOLECCOB W  SBMEHWIA;
opraHM3auMmM 1M NpoBedeHUs  GMONOrMYecKoro
3KCMeprMeHTa,  BbIABWKEHUA TUNOTE3,  BbISBNEHUS
3aBUCUMOCTV  MEXAY WCCefyeMbIMUA  BENUYMHAMMU,
06bACHeHUA MOJTyYeHHbIX pe3y/bTaToB 7
(hopMy/nMpoBaHMs  BLIBOLOB  C  WCMO/b30BaHUEM
HayUYHbIX MOHSATUIA, TEOPUIA 1 3aKOHOB;

P66 - ywmeTb BbIAENATbL CYLUIECTBEHHbIE MNPU3HAKK
BMPYCOB, KNeToK  MpOKapuMoT U 3yKapwoT;
OAHOKNETOYHbIX W  MHOFOKMETOYHbIX  OPraH1M3moB,
BMAOB, O6MOreoLeHO30B U 3KOCUCTEM; OCOBEHHOCTU
npoLeccoB 06MeHa BeLLeCTB 1 MpeBpaLleHns aHepruy B
KNeTKe, (hoTOCMHTE3A, M1acTUYeCcKoro "
3HEpreTMyeckoro 0obMmeHa, XemMOCMHTe3a, MWTO3a,
Mei03a, ONJoLOTBOPEHUS, PasBUTUA U PasMHOXKEHWS,
NHAVBUAYaNbHOrO pasBUTUS OopraHuM3mMa (OHTOreHesa),
60pbObl 32 CyLLUECTBOBaHMe, ECTECTBEHHOrO 0T60pa,
B140006pa30oBaHmMs, MPUCNOCO6/IEHHOCTN OPraHn3MoB K
cpefe 06MTaHMS, BUAHWS KOMMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX W3MEHEHWA B 3KOCUCTEMAX CBOeM

MeCTHOCTW, KpYroBopoTa BeLIeCTB M MNpeBpaLleHune
3Heprun B buocgepe;
MP68 - yMmeTb pewarb OKONOrMYecKe 3atauw,

COCTaB/IATb FEHOTUMMYECKME CXEMbI CKPELLMBaHWS A1
PasHbIX TUMOB HACMe0BaHWS NPU3HAKOB Y OPraH13MOB,
COCTaBNATb CXeMbl MepeHoca BELEeCTB M 3Heprun B
aKocucTeMax (Lenu NUTaHKS, NULLEBbLIE CETH);



OK 02.

Vcnonb3oBaTb

COBPEMEHHbIE CpPeacTBa MOWCKa,

aHamsa K
NHopmaLum
NHOPMaLNOHHbIE
ons BbIMO/IHEHNS
NPOoecCMoHaNbHOA
[eAaTe/IbHOCTH

VHTepnpeTaumu

n
TEXHONOIMN

3agau

NP32 - c(hOpMMPOBAHHOCTL  MMPOBO33PEHMS,
COOTBETCTBYIOLLEro COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKn W 06LLeCTBEHHOM MNPaKTWKW, OCHOBAHHOIO Ha
ananore  KynbTyp, CMOCOOGCTBYHOLLENO  OCO3HAHMIO
CBOEro MecTa B MOJINKY/IbTYPHOM MUPE;

P33 - COBEpLUEHCTBOBaHME  S3bIKOBOM n
ymTaTeIbCKOM KyNbTypbl Kak cpeacTBa
B3aMMO/ENCTBUA MEXAY NOAbMU U NMO3HAHUA MUPa;
P34 - 0CO3HaHWE LIEHHOCTU Hay4HOW AeATenbHOCTH,
rOTOBHOCTb OCYLLIeCTBNATL MPOEKTHYO n
NCCNefoBaTe/IbCKYH0 AeATeNbHOCTb UHAMBUAYATbHO U
B rpynne;

MP21 - BnafileTb HaBblKamy NOMYyYEHUs UH(OpMaLmn
M3 UCTOYHMKOB pasHbIX TWUMOB, CaMOCTOATENILHO
OCYLLeCTBNATL MOWUCK, aHanu3, CcucTematusauuno wu
WHTEPNpeTaumio  MHpopMauumM pasfinyHbIX BUAOB U
(hopm MpeacTaBieHns;

MP22 - co3gaBaTb TEKCTbl B pas/iMYHbIX (hopmartax C
YYETOM  HasHayeHus  MH(opMauuMm U LeneBoin
ayauTopuu, Bbl6Vpast ONTUMaIbHYO (hopmy
NpeACcTaBNeEHNS U BMU3Yyanu3aumu,

MP23 - oueHuBaTb [0OCTOBEPHOCTb, NIETMTUMHOCTb
nHopMaLuuu, ee  COOTBETCTBME  MPaBOBbIM U
MOP&/IbHO-3TUYECKMM HOpPMaM;

MP24 - ncnonb3oBatb CpeAcTBa UHPOPMALMOHHBIX W
KOMMYHWUKALMOHHBLIX ~ TEXHONIOTNA B peLleHun
KOTHUTUBHBIX, KOMMYHUKATUBHbIX n
OpraHu3aUnoHHbIX 3afa4y ¢ CobMAeHNneM TpeboBaHMIA
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MP69 - ymMeTb KPUTMYECKM OLEHMBaTb MHMOPMaLMIO
OMONIOTMYECKOTO  COLEePXKaHus, BK/HOUAIOLLYHO
NceBfOHay4Hble 3HaHMS K3 PasINYHbLIX MCTOUYHUKOB
(cpeactsa MacCOBOWA NHHopMaLK, Hay4HO-
nonynspHble maTepuasbl); NHTEPNPeTNpPOBaTh
3TUYECKMe acneKTbl COBPEMEHHbIX WCCNefoBaHWUA B
6vonorun, meguuMHe, GUOTEXHONOMNW; paccmaTpuBaTb
rnobanbHble 3KO/NIOrnyeckume npo6nembl
COBPEMEHHOCTN, (HOPMMPOBaTb MO OTHOLLEHWO K HUM
COOGCTBEHHYIO MO3NLNIO;

MP610 - yMeTb co3aaBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble  COOOLLUEHMS HA OCHOBE  OGMOMNOrMYECKOM
NHOPMALMN M3 HECKOIbKMX WCTOYHUKOB, PaMoOTHO
1CNOMb30BaTh MOHATUIHBINA annapaT 6uonoruu.



OK 04. AdexTnBHO
B3aMMOAeCcTBOBaTh 1 paboTaTh B
KO/INEKTMBE U KOMaH/e

3PrOHOMMUKKN,  TEXHUKM  6e30MacHOCTW,  TUTUEHBI,
pecypcocoepexXeHuns, NpPaBoOBbIX WM 3TUYECKUX HOPM,
HOPM MH(OPMaLMOHHOM 6e30MacHOCTY;

MP25 - BnageTb HaBblKami pacrno3HaBaHWs M 3almThbl

NHopMaumm, NH(OPMaLIMOHHOM 6e3onacHoCTu
JIMYHOCTU
JIP24 - TOTOBHOCTb K aKTMBHON [eATe/IbHOCTU

TEXHOMOMMYECKON W CcOUMabHON  HanpasieHHOCTH,
CMOCOGHOCTb  MHMUMMPOBATb,  MaHMpoOBaTb U
CaMOCTOATE/IbHO BbINOJHATL TaKyH AeATeNIbHOCT;
JIP26 - roTOBHOCTb ¥ CNOCOBHOCTL K 06pa3oBaHuMio ”
caMo06pa30BaHMIO Ha NPOTAXEHUN BCEIN YKN3HM,

MP7 - BnafieTb HaBblKaMu y4ebHO-1CCNe0BaTENbCKOM
N NPOEKTHON [eATeNbHOCTW, HaBblkamy pa3peLLeHust
npo6nem;

MP31 - noHumaTb WM WCMONb30BaTb MNpPenMyLliecTBa
KOMaH/HOM 1 NHANBUAYaNbHOM paboThl;

MP32 - BbIOMpaTb TeEMaTUKy M MeTOfbl COBMECTHbIX
[eCcTBUA  C  y4yeTOM  OOLWMX  WHTepecoB, MU
BO3MOXXHOCTEN KaXKAO0ro YneHa KoNIeKTUBa,;

MP33 - npuHMMaTb LN COBMECTHON AeATENbHOCTY,
OpraHv3oBbIBaTb Y KOOPAMHMPOBATb AeiCTBUS MO ee
LOCTUXKEHWIO: COCTaB/IATb nnaH LeiCcTBUN,
pacrnpegenatb pPofiM C YYeTOM MHEHWIA Yy4aCTHUKOB
06Ccy)XK/aaTb pe3ynbTaTbl COBMECTHOW paboThbl;

MP37 - ocyLWlecTBNATL MO3NTUBHOE CTpaTernyeckoe
noBefleHne B pas/IMyHbIX CUTyaumax, MNpPOSABAATb
TBOPYECTBO M BOOOPaXxKeHMe, O6bITb NHULMATUBHBIM
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MP65 - nNpUMEeHATL OCHOBHblE METOAbl Hay4yHOro
Mo3HaHUA, UCNOMb3yeMble B OMONOTNW: HabMOLEHNS 1
ONMnCaHUA XKMBbIX CUCTEM, TPOLECCOB W ABMIEHWIA;
opraHusaumMmM U NpPOBeAeHUA 61onornyeckoro
3KCMepUMEeHTa, BbIABVKEHWUA TUMOTE3,  BblB/IEHNA
3aBUCUMOCTN  MeXay WUCCnefyembiMU  BeMYUHAMMU,
06BbACHEHUA NoNyYeHHbIX pe3ynbTaToB n
(hopMyNMpPOBaHMA  BbIBOLOB  C  UCMO/b30BaHMEM
Hay4HbIX MOHATWIA, TEOPUIA N 3aKOHOB;



OK 07. CopelicTBoBaTb
COXPaHEeHMo OKpY>KatoLLeii
cpeabl, pecypcocoepexeHuio,
NPUMEHATbL 3HaHWS 06 U3MEHEHUN
KnnmvaTa, NPUHLMMbI
6epexxnmBoro MPOV3BOACTBA,
apeKTMBHO  AelicTBOBaTb B

Upe3BblYaliHbIX CUTYaLUsX

MP35 - npuvHMMaTb MOTWUBbI W aprymeHTbl ApPYrux
NHOLeN Npv aHan3e pe3ybTaToB AedaTeIbHOCTY;

MP56 - npu3HaBaTb CBOE MpaBO W MpaBO APYrux
NHOAEN Ha OLINGKM

NP27 - chopMUPOBAHHOCTb 3KONOMMYECKOW KYNbTYpbI,
NMOHMMaHWe  BANAHUA  COLMANbHO-3KOHOMUYECKMUX
MPOLLECCOB Ha COCTOSHWE MPUPOAHON M COLMabHON
cpefpl, 0CO3HaHwue rno6asbHOro Xapakrepa
3KONOrMYecKnxX npobnem;

JIP28 - nnaHMpoBaHWe W OCYLLECTBNEHWE [ENCTBUIA B
OKpyXaloLlel cpege Ha OCHOBE 3HaHUA  Lienen
YCTOMUMBOro pa3BMTUSA YenoBeYecTBa;

JIP29 - aKTMBHOE HenpusTue AEWCTBUIA, NPUHOCALLNX
Bpe[, OKpyXatoLeit cpefe;

NIP30 - ymeHMe nporHo3vpoBatb HebnaronpusATHbIe
3KO/MOrn4yeckne  MocneacTsva  MNpeanpuHUMaeMbIX
[leNCTBWiIA, NpeaoTBpaLwaThb ux;

NP31 -  pacwupeHne  onbiTa
3KO/IOTMYECKOIN HanpaB/eHHOCTH;
MP5 - BHOCUTb KOPPeKTMBbI B [eATE/bHOCTb,
OLeHMBaTb  COOTBETCTBME  pe3y/nbTaTtoB LN,
OLeHMBaTb PUCKM MOCNEACTBUN AeATENbHOCTH;

MP7 - BnageTb HaBblKaMK y4eBHO-MCCef0BaTeIbCKOW
N NPOEKTHOW [JeATeNlbHOCTM, HaBblKaMW paspeLleHuns
npo6snewm;

MP48 - ymeTb OUeHMBaTb PUCKM N CBOEBPEMEHHO
NMPUHUMATL PELLEHUS MO UX CHKEHUIO

LEeATENbHOCTA

MP67 - ymeTb MNPUMEHATb MNOJIYYeHHble 3HaHWA [Nns
06BbACHEHMS BMONOrMYECKMX NPOLECCOB W ABNEHUIA, ANA
NPUHATUA NPaKTUYECKMX PeLUeHWin B MOBCEAHEBHOWA
XW3HM C Lenbio obecrieyeHns 6e30nacHOCTM CBOEro
300p0OBbS M 3[0POBbA  OKPY>KAIOLUMX  NHOLEN,
COOMOfeHNA  340pOBOTO  00pasa  XWM3HW,  HOpPM
rpamMoTHOrO MOBEfEHNS B OKPYXXaroLeid MNprpoLHOM
cpede; MOHMMaHVWe HeobXoAMMOCTU  MUCMOJb30BaHUA
[IOCTMDKEHMI COBPEMEHHOI BMONOrMN N BUOTEXHONOT U
A1 paumvoHa/IbHOro NPUPOAONOb30BaHNS;



MK 54. PeannsoBbiBaTh
TEXHONOTNYECKNe MNPOLEcChl B
MaLLMHOCTPOUTENbHOM
NPOV3BOACTBE C COOMOAEHMEM
TpeboBaHWIA  OXpaHbl  Tpy[a,
6e30MacHOCTU
XU3HEAEATENbHOCTU U 3aWUTI
OKpY>KatoLLel cpefbl, NPUHLMMNOB
n MEeTO/0B 6epexnneoro
NMpPOn3BOACTBA.

P28 - nnaHvMpoBaHWe N OCYLLECTB/IEHWE [AeNCTBUIA B
OKpy)aloLlel cpefle Ha OCHOBe 3HaHUS  Lenen
YCTOMUMBOIO Pas3BUTKS Ye/I0BEYECTBE,;

NIP29 - aKTUBHOE HenpuATUe AENCTBUIA, NMPUHOCALLMX
Bpef OKpYXXatoLLein cpeae;

JIP30 - ymeHWe nNpPOrHoO3vMpoBaTb HebnaronpusaTHbIE

9KOJIOTUYECKMe  MOCMeACTBMSA  MPEeAnpPUHMMAaEMbIX
[eACTBUIA, NpeoTBpaLaTh Ux;
NP31 -  pacwumpeHne  onbiTa  [eAaTeNlbHOCTU

3KONOrMYeCKOo HanpaBIeHHOCTH;
MP48 - yMeTb OLeHMBaTb PUCKU W CBOEBPEMEHHO
NPUHNUMATb PELLEHUSA MO UX CHUXEHNIO;

MP1 -  camocToAaTenbHO  hopmynmpoBaTb U
aKTya/msuposaTb  npobnremy, paccmarpuBaTb — ee
BCECTOPOHHE;

MP6 - pasBMBaTb KpeaTUBHOE MbILLIEHNE MNPY
peLleHn XMN3HEHHBIX NPOo6/IeMm;

MP16 - ocywecTBisTb LefeHanpaBneHHbIA  NOUCK
nepeHoca CpeactB M CNocoboB  [eicTBUA B

NpodeccnoHaIbHYIO Cpeay;

MP17 - ymeTb nepeHOCUTb 3HaHMA B MO3HABATE/IbHYHO
1 NPaKTUYECKYO 06/1aCTU XMU3HELeATeNbHOCTY,

MP48 - yMeTb OLeHMBaTb PUCKU U CBOEBPEMEHHO
NMPUHUMATb PELUEHNSA MO UX CHUKEHWIO
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MP69 - ymeTb KPUTUYECKM OLEHMBATb MH(opmaLmio
bronornyeckoro coepXKaHus, BK/1HOYAIOLLYHO
nceBAoHayyHble 3HaHMA W3 Pa3INYHbIX WCTOYHWKOB
(cpepcTBa MacCOBO NHopmaLmK, Hay4HO-
nonynspHble marepuasnbl); NHTEpPrpeTMpoBaTb
3TMYECKME acrneKTbl COBPEMEHHbIX WCCMef0BaHUA B
ouonorun, MeauumHe, 6MUOTEXHOMOMMK; paccMaTpuBaTb
rnobasibHble 3KONOrnyeckme npo6/emsl
COBPEeMEHHOCTU, (POPMMPOBATb MO OTHOLUEHUIO K HUM
COOCTBEHHYHO MO3UNLNIO;



2. CTPYKTYPA N COAEP>XAHVE YYEBHOI' O NPEOMETA

2.1. O6bem yyebHOro npegmeTa v BUAbI y4ebHOW paboTbl

Bupg yuebHOW paboThbl O6bem B vacax
O6beM obpaszoBaTeNbHON NporpaMmMbl y4ebHOro NnpegMeTa 82
O6s3aTenbHas aygutopHasa Harpyska: 82
TEOPETUYECKME 3aHATUSA, 60
B T.4. B (hopme NpaKTUYECKOW NOArOTOBKM —
NPaKTUYECKME 3aHATUA, 22
B T.4. B (hOpMe NpakTU4ecKor NOArOTOBKM 8

nabopaTopHbIe 3aHATUS,

B T.4. B (bOpMe NPaKTUYECKOW NOArOTOBKM
CamocTodATeNnbHasa paboTa,

B T.4. B (hopMe NpaKTMUeCcKol NOAroTOBKM

NHanBuayanbHbIli NPoeKT —

MpomexyTouHas aTTecTayus:
- AMhepeHUMPOBaHHbI 3a4eT 2



2.2. TemaTuuecKuii NnaH 1 coflepXaHune yuyebHoro npeameTa

HaunmeHoBaHue
pa3fenoB v Tem

1

Copep)xaHue yyebHOro matepuana n gopmbl opraHmsaumnm
LeATeNnbHOCTM 06yvarouLnuxcs

2

Pa3gen 1. buonorua Kak Hayka. >KnBble CUCTEMbI U UX OpraHusayns

Tema 1.1
bBronorus
B CUCTEME HayK.
O6Lwas
XapakTepucTmkKa
YKU3HU

TeopeTuueckoe 3aHsATUe. buonorms kKak Hayka. O6Las
XapaKTepUCTUKA XKN3HU

Bvonorms - Hayka 0 >uBoW npupoge. Csasu 6uonorum c
06LEeCTBEHHbLIMW, TEXHUYECKUMW U LPYTUMU eCTeCTBEHHbLIMU
Haykamu, unocouent, penurnerd, I3TUKOW, 3CTETUKON U
npasoM. Ponb 6uonorm B (HOPMMPOBAHUN  COBPEMEHHOW
Hay4HOIN KapTUHbI MMpa. CucTema 6MONOrNYECKMX HayK.
MeTofAbl  NO3HaHWS  XMBOW  npupofdbl  (HabnwogeHwe,
9KCMEepuMEHT,  OnucaHue,  M3MepeHWe,  Knaccuukauus,
MOZe/IMpoBaHue, CTaTucThyeckas 06paboTka faHHbIX).

XuBble cucTeMbl (6UMOCUCTEMBI) KaK MpeaMeT  U3y4YeHus
ovonorun. OTMYME >KMBLIX CUCTEM OT HEOpraHW4ecKow
npupogbl. CBocTBa BUOCUCTEM M UX pasHOObpasne.

YpOoBHU opraHmsaumm onocucTem: MOJIeKyIAPHO-
FEHETUYECKNIA, KNETOUHbIA, OpraHW3MEHHbIA, NONYASLMOHHO-
BUAOBOM,  3KOCUCTEMHbIA  (BMO -  reoueHOTUYeCKuit),

onocdepHbIi

Pasgen 2 XMMnuecKunii cocTaB U CTPOEHUE KETKMU

Tema 2.1.

TeopeTnyeckoe 3aHATME. XUMUYECKUA COCTaB  KI/IETKMW.

12

B Tom uucne

O6bem npakTu
B yacax yeckas
noaroToBKa
3 4
2 —
2 —

Kogbl 06X KOMMAETEHLMA 1
NINYHOCTHbIX, MeTanpeaMeTHbIX,
npeLMeTHbIX pPe3y/bTaToB,
hopmmnpoBaHNto KOTOPbIX
CNoCO6CTBYET 3/1IEMEHT
nporpamMmmel
5

OK 02

NnP32, NP33, JIP34

MP21, MP22, MP23, MP24,
MP25;

P69, MNMP610

OK 01; OK 02; OK 04



XUMUYecKnin
COCTaB KNEeTKW.
Boga
N MUHepasibHble
BelllecTBa

Tema 2.2.
Bruonornyecku
BaXXHble
XUMUYEeCKune
COeNHeHNs

Tema 2.3.
CTpyKTypHO-
(hYHKLMOHa/IbHas

XUMUYECKNE 3M1EMEHTbI: MaKpO3/IEMEHTbI, MUKPO3/IEMEHTbI.
Boga ¥ MuHepanbHble BewlecTBa. DYHKUMM  BOAbl W
MWHEpPa/bHbIX ~ BELWECTB B KAETKe. Mopaep>kaHne
OCMOTUYeCKOro  GanaHca  (OPMbl  XM3HW  (BUPYCHI,
6akTepuodarm)

TeopeTnueckoe 3aHaTre. OpraHMyecKre BeLLEeCcTBa KIETKU
Benkn. CoctaB UM CTpoeHMe 6enkoB. AMUHOKUCIOTbI -
MOHOMepbl  6enKoB. HesameHuMble M 3aMeHUMble
aMUHOKWNCNOThI. AMUHOKNCIOTHBIN COCTaB. YpoBHU
CTPYKTYypbl Ge/KOBOW MOJeKy bl  (NepBMYHas, BTOPUYHAS,
TPETUYHASA N YeTBEPTUYHAA CTPYKTYpa). XMMUYeCKMe CBOWCTBa
6enkoB. Buonornyeckne QYHKUMM 6enkoB. PepmeHTbl -
ouonoruyeckne  Karasmsatopbl.  CTpoeHWe  (hepMeHTa:
aKTVBHbIN LEHTp, cybcTpaTHas cneymguyHocTb. KohepMeHTbl.
ButamuHbl.  OT/iMumMa  (DEPMEHTOB  OT  HeopraHWYecKux
KaTasm3aTopos.

Yrnesofpl: MOHOCaxapufbl (rnroko3a, pnbo3a 7
[e30Kcupnbosa), aucaxapuibl  (Caxapos3a, NlakTo3a) U
nonmcaxapugpl (Kpaxmarn, ININKOT€eH, LIeN/0N03a).
Bronornyeckue (hyHKUMUN yrNeBoaoB. Jivnnapt:

TpuUranuepuabl, ocponmnunisl, crepouibl. [MapoduabHo-
rmapodobHble CBOMCTBa. buonorumyeckne (yHKUMM NMNULOB.
CpaBHeHMe yrneBofoB, 6eNKOB W NNMWAOB KakK WMCTOYHWMKOB
3Hepruun. HyknenHosble kncnotol: AHK n PHK. Hykneotugp! -
MOHOMEpPbI HYKNeMHOBbIX KUCIOoT. CTpoeHne n yHkuun AHK.
CtpoeHue n pyHkummn PHK. AT®: cTpoeHue 1 hyHKUmK
TeopeTnueckoe 3aHsaTMe. KneTka

LinTonorna - Hayka o0 Knetke. KnetoyHas Teopus - npumep
B3aVMOJENCTBUA unieid M (HhakToB B HayYHOM MO3HAHUW.
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NP23, P24, NP25; J1P26;

NP32, IP33, N1P34

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

MP61; MP62; NP63; MNP65; rNP66.

OK 01; OK 02; OK 04

NP23, IP24, NP25; J1P26;

NP32, NP33, N1P34

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

MP61; MP62; NP63; MNP65; NMP6o.

OK 01; OK 02; OK 04
NP23, NP24, JIP25; J1P26;
NnP32, NP33, N1P34



opraHun3aLms MeToabl N3yUYeHNs KNETKW. MP1; MP2; MP3; MP4; MP5;

KNeTOK KneTka Kak UenocTHas wmBas cuctema. O6Liye npu3Haku MP6; MP7; MP12; MP21, MP22,
K/METOK: 3aMKHYyTas Hapy)XXHas MembpaHa, monekynbl AHK kak MP23, MP24, MP25;
reHeTMYECKMn annapaTt, CMCTeMa CUHTE3a 6enka. MP61; MP62; NMP63; MNMP65; MNP66.

Tunbl  KNETOK:  3yKapmoTMyeckas W NPOKapuoTUYecKas.
OCO6EHHOCTN  CTPOEHMSt  MPOKapUOTUYECKOIA KNETKM.
KnetouHast cTeHKa OakTepuii. CTpPOEHME 3yKapuOTUYECKON
KneTkn. OCHOBHble OT/IMYUSA PACTUTENbHOW, >XMBOTHOW W
rPU6HON  KNeTKU. [1OBEPXHOCTHbIE  CTPYKTYPbl  K/ETOK-
KNeTo4Has CTEHKa, INIMKOKa/IMKC, nx (hyHKUMN,
Mna3maTnyeckas membpaHa, ee CBOWCTBA U (DYHKLWMN,
LinTonnasma n ee opraHonabl. OgHoMembpaHHbIe OpraHouabl
KNETKN: 3rC, annapart ["onboxu, /TN30COMBI.
MMonyaBTOHOMHbIE ~ OpraHouMAbl  KNETKU:  MUTOXOHAPUMK,
nnactugpl. FpoucxoxgeHne MUTOXOHAPWIA U nnacTug. Buabl
nnactng. Hememb6paHHble oOpraHoufbl KAeTKU: pubOCOMb,
KNETOUHbIVA LEHTP, LEHTPUONN, PECHUYKU, XIYTUKN. DPYHKLMN
OpraHoMzoB KeTKN. BKoueHus.

FA0pOo - pPerynaTopHbIin LEHTP KNeTKn. CTpoeHre aapa: saepHas
060/104Ka, Kapuorniasma, XpoMaTuH, SApPbILLKO. XPOMOCOMbI.
TpaHCcnopT BELLECTB B KNETKE

MpakTuyeckoe 3aHATMe Nel CpaBHeHWe CTPOEHMSA KNEeTOK OK 02; OK 04
PacTEHWUIA, FPMOOB N KMBOTHbIX NP32, NP33, NIP34
2 — MP1; MP2; MP3; MP4; MP5;
MP6; MP12, MP61; MNP62; MNP63;
MP65; MP6G.
Pasgen 3. )KnsHefeATeNbHOCTb KJ/IETKMU
Tema 3.1. Teopetnyeckoe 3aHaTue. OOMEH BeLUECTB W MpeBpaLleHue OK 01; OK 02; OK 04
OOMeH BELLECTB U 3HEepPruu B KIeTKe 2 — NP23, NP24, NP25; NP26J1P32,
npespaLleHue O6bmeH  Belwects, WM  MeTabonmsM.  ACCUMUNALUS NP33, NP34
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SHEPINN B KNETKE

Tema 3.2.
BuocnHTe3 6enka

(nnactnyecknini  0O6MeH) 1 AUCCUMUNALMA  (SHEPTeTUYECKUIA
06MeH) - [1Be CTOPOHbI eMHOro npotecca Metabonmsma. Posb
3aKOHOB COXpaHeHWsl BeLlecTBa WM 3HEPrUv B MOHUMAHUM
meTabonmama. Tunbl 06MeHa BeLecTB: aBTOTPOMPHbLIA K
reTepoTpoHbIA. Pofb  (hepMeHTOB B 0OMeHe BeLLECTB W
npeBpaLLeHnn aHeprum B KnetTke. dotocuHTes. CseToBas U
TemMHOBasd  (Pa3bl  (POTOCMHTe3a. Peakumm  oTOCKMHTE3A.
A(heKTMBHOCTb (POTOCMHTE3a. 3HayeHuMe (OTOCUHTe3a A1
XWU3HM Ha 3emne. BnusHue ycnosuid cpedpl Ha (HOTOCUHTES U
Crnoco6bl MOBbILEHWS €ro MPOAYKTUBHOCTU Y  KY/bTYPHbIX
pacTeHuin. XemocuHTe3. XeMOCUHTe3upyloLme BakTepuu.
3HayeHne XeMOCUHTE3a A/19 XXMU3HM Ha 3emrie.

TeopeTuyeckoe 3aHATME. DHEPreTUYECKNIA OOMEH B KIIETKE.
PaclienneHne BeLlecTB, BblAeneHWe U aKKymy/nvMpoBaHue
3HeprMm B KJeTKe. JTanbl  3HEPreTMyeckoro ObMeHa.
"nnkonuns. bpoxkeHve n ero Buasl. KncnopogHoe oOKuUCEHME,
nnn KNeTo4Hoe JbIXaHwe. OkucnmTenbHoe
(hocthopmnmpoBaHue. A(EKTUBHOCTb  3HEPreTMYecKoro
obmeHa

TeopeTunyeckoe 3aHATue. bBUOCUHTE3 Genka

Peakumn MaTpuyHOro cuHTe3a. [eHeTuyeckas MHQopmauus u
OHK. Peanusaunsi reHeTMyeckom uHMopMaumMm B KETKE.
eHeTMYeCKUA KOA W ero CBOWCTBa. TpaHCKpunuusa -
MaTpUyHbliA cuHTe3 PHK. TpaHcnsums - 6GuMOCMHTE3 6erka.
Aranbl  TpaHcnauun.  KogupoBaHue — aMWHOKKCIOT.  Posb
pnbocoM B BMOCUHTE3E Gefka

MpakTuyeckoe 3aHsATMe No2 PelleHWe 3a4ay no
MOEKYNAPHON Gronormnm

MP4; MPS5; MP12; MP21, MP23
P62, MNPe66, NP9, rNP610

OK 01; OK 02; OK 04

NP23, NP24, 11P25; 1P26J1P32,
NP33, /1P34

MP4; MP5; MP12; MP21, MP23
P62, MNP66, MNP69, rNMP610

OK 01; OK 02; OK 04

NP23, NP24, 11P25; JIP26/1P32,
P33, N1P34

MP4; MP5; MP12; MP21, MP23
MP62, NP66, NP69, NMP610

OK 01; OK 02

NIP23, P24, NP25; NP26/1P32,
P33, N1P34

MP4; MP5; MP12; MP21, MP23



Tema 3.3.
Bupychl

TeopeTnyeckoe 3aHATMe. HEKNETOUHble (OPMbl >KWU3HMU -
BUpYycbl. Vctopua oTkpbiTus BupycoB (4. W. BaHOBCKWUIA).
OCOGEHHOCTN CTPOEHWUS W XKM3HEHHOTO LMKIA BUPYCOB.
BakTepuotarn. BonesHn pacTeHWiA, >XMBOTHBLIX U YenoBeKa,
BbI3blBaeMble Bupycamu. Bupyc mmmyHofegumumuTa YenoBeka
(BLY) - BO3OYyAUTENb Crnnia. MpodmnakTmka
pacrnpocTpaHeHns BUPYCHbIX 3a60/1eBaHNI

KoHTponbHasa paboTa Nel

Pa3gen 4. PasMHOXeHUE N UHAUBUAYaNbHOE pa3BuUTMe OpraHN3mMoB

Tema 4.1.
YKU3HEHHbI UMK
KNeTKK

Tema 4.2.
dopmbl
pasMHOXeHWA
opraHv3MoB

TeopeTuyeckoe 3aHaTne. MUTO3

KNeTOUHBbIA LMK/, WX XKN3HEHHbIR UMK KNeTKW. NHTepthasa u
muTO3. lMpouecckl, NpoTekaroLive B MHTepase. Penimkauns -
peakuma MaTpuyHoro cuHTtesa [AHK. CTpoeHne XpoMOCOM.
XPOMOCOMHbIA ~ Habop -  Kapuotun.  JUNAOUAHLIA - U
ranionaHbIN XPOMOCOMHbIe Habopb!. Xpomatuapbl.
LInTonornyeckmne OCHOBbI PasMHOXXEHUA N WUHAMBUAYAILHOTO
pasBUTMA opraHu3MoB. [eneHwe KneTku - muto3. Craaum
muTo3a. [lpoueccbl, NPoOMCXOALLME HA pPasHbIX CTaguAx
MuTO3a. Bronornyecknini cmbicn Mutosa. [Mporpammupyemas
rmbenb KNeTKu - arnonTo3

TeopeTuyeckoe 3aHsiTue. POPMbl Pa3SMHOXKEHMA OpPraHU3MOB.
Meiio3

Becrionoe 1 nonoBoe pasMHOXeHue. Bugbl  6ecnonoro
PasMHOXEHWA: [efleHne HagBoe W MOYKOBaHME OJHO U
MHOrOK/IETOUHbIX, crnopoobpasoBaHue, BeretaTuBHoOe
pasmMHOXeHue. VICKYyCCTBEHHOe K/IOHWPOBaHWe OpraHu3MoB,
ero 3HayeHwvie 4115 cenekumu.

MonoBoe pa3mMHOXeHMWe, ero oTmumsa oT becnonoro. Meios.
Cragun meiosza. [lpoueccbl, MPOUCXOAsLiMe Ha CTagusx
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MP62, MNP63, MNMP64, MNP65, P66,
OK 01; OK 02; OK 04

NP23, NP24, JIP25; J1P26;

NnP32, NP33, /1P34

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

MP61; MP62; MNMP63; rNP65; rNPe6.

OK 01; OK 02; OK 04

NnP24, NP26, P33, N1P34

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

P65, MP69, MNP610

OK 01; OK 02; OK 04

NP24, NP26, NP33, /1P34

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

MP65, MNP69, NMP610



Tema 4.3.
VHamBnayansHoe
passuTue
OpraH13mMoB

Melio3a. [oBefieHNe XPOMOCOM B Meiio3e. KpoccuHrosep.
BMonornyeckuii CMbICi U 3HaueHUe Meiiosa. aMeToreHes -
MPOLECC 06Pa30BaHA NOMOBbLIX KNETOK Y XUBOTHbIX. M0M0BbIE
)KENesbl: CEMEHHMKM W snYHMKU. OBpasoBaHMe U Pa3BUTHE
MOMOBbIX KNETOK - rameT (Cnepmatosounp, siLeKneTka) -
cnepmatoreHe3 M ooreHes.  OCOBEHHOCTVM  CTPOEHUS

ANLEKNETOK n cnepmMaTo30naoB. OnnonoTBOpPeEHNe.
lNapTeHoreHes

TeopeTnyeckoe 3aHAaTue. VIHAMBMAYyanbHOe  pas3BuUTUe
OpraHv13mos.

AM6proHansLHoe passuTue (smbpuoreHes). ATansl

3MOPMOHA/IBHOTO  PasBUTUA Yy  MO3BOHOYHbIX  YKMBOTHbIX:
Apo6neHune, racTpynsaums, opraHoreHes. MocTaM6proHaibHOe
passuTMe. Tunbl MNOCTIMOPMOHANILHOIO PasBUTUSA: NPSIMOE,
Hernpamoe (MYMHOYHOE). BrwnaHWe cpedbl Ha  pasBuUTHe
OpraHM3MoB; (PaKTopbl, CMOCOOHbIE BbI3bIBATb BPOXAEHHbIE
ypogacTea. PocT 1 pa3suTue pacTeHuil. OHTOreHe3 LBETKOBOIO
pacTeHus: [ABONHOe OM/0LOTBOPEHNE, CTPOEHME CEMEHMU,
cTaguun passuTus

Pasgen 5. HacneACcTBEHHOCTb U N3MEHUYUBOCTbL OPraHM3MoB

Tema 5.1.
3aKOHOMEpPHOCTU
HacnegoBaHuA

TeopeTuueckoe 3aHaTHe. 3aKOHOMEPHOCTW Hac/eA0BaHNA
MpegMeT 1 3afa4v reHeTUKU. Ponb LUTONOrAK 1 SMOPUOIOrnm
B CTAHOB/IEHNW TEHETUKW. BKNag pOCCUICKUX U 3apyOexxHbIX
YYEHbIX B  pasBUTME  FEHeTUKW. MeTodbl  FeHETUKM
(rMbpunaoNOrNYECcKNin,  LUUTOFEHETUYECKNIA,  MONEKYNAPHO-
reHEeTUYECKNIA). OCHOBHbIE reHeTMn4YecKme MOHATUS.
[eHeTMYecKas  CUMBOMIMKA,  WUCMOMb3yeMass B CXemax
CKpeLLMBaHUIA.

3aKOHOMEPHOCTM HacnefoBaHUA MPU3HAKOB, YCTAHOBJ/IEHHbIE
. MeHgenem. MoHOrM6bpnaHoe  CKpewyBaHue.  3aKOH
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OK 01; OK 02, OK 04
NP32, NP33, NIP24

MP21, MP23, MP24, MP55,
MP56, MP57, T'1P69, P65

OK 01; OK 02, OK 04
NP32, NP33, N1P24

MP21, MP23, MP24, MP55,
MP56, MP57, P69, P65



Tema 5.2.
CuenneHHoe
HacnefoBaHue
NMpU3HaKoB

Tema 5.3.
3aKOHOMEPHOCTU
M3MEHUMBOCTM

efiMHOOOpasna rnbpuaoB nepBoro nokoneHus. [pasuno
LOMUHMPOBaHUA. 3aKOH pacLuensieHns npusHakos. [unoTesa
4yucToTbl ramet. [lonHOE W HENOMHOe AOMWHMPOBAHWE.
AunrnépungHoe CKpeLLvBaHue. 3aKoH He3aB1CMMOro
HacnefoBaHUs  MpuU3HaKkoB.  LIMTOreHeTMyeckMe  OCHOBbI
ANTNOPUAHONO CKpeLmBaHus. AHann3npytoLLee CKpeLyBaHue.
Mcnonb3oBaHne — aHaM3MPYIOLWEro  CKpeluvBaHus  4nd
ornpeAeneHns reHoTna ocobm

MpakTuyeckoe 3aHaTMe Ne3. PelleHMe reHeTUYecKuUxX 3agad
Ha MOHO- 1 AUTrMGpPUAHOE CKpeLLyBaHme

TeopeTuyeckoe 3aHsATHe. XpoMOoCOMHas Teopusa
HacneiCTBEHHOCTM.

Pabota T. MopraHa no cuenieHHOMY HacnefoBaHUKO TEHOB.
HapyLleHne cuenneHna reHoB B pesynbTaTe KPOCCUHroBepa.
XpoMOCOMHaa Teopusa  HacneACTBEHHOCTM. [eHeTMyeckue
KapTbl.

['eHeTnKa nona. XpoMOCOMHOe onpefeneHne nona. AyTocombl
N NONOBble XPOMOCOMbI. ['OMOrameTHble M reTeporaMeTHble
opraHusmbl. HacnefgosaHme NpPU3HaAKOB, CLEM/IEHHbIX C NOIOM
MpakTuyeckoe 3aHATMe Ned. PeLleHne reHeTUYeCKnX 3afau
Ha CLien/IeHHoe HacnefoBaHue.

TeopeTuyeckoe 3aHAaTHe. VI3MEHYMBOCTb: HacneACTBEHHaA W
HeHacneCTBEHHaA

Buabl M3MEHUMBOCTU: HEHACNeACTBeHHas M HacneACTBEHHas.
Ponb  cpeobl B HEHAaCNeACTBEHHOW  W3MEHYMBOCTM.
XapaKTepucTuka MOANPUKALMOHHON N3MEHUYMBOCTW.
BapvaumoHHbIi pag 1 BapralMoHHas KpvBas. Hopma peakumm
npusHaka. KonnyecTBeHHble N KauyeCTBEHHbIE MPU3HAKN N NX
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OK 02, OK 04
NnP32, P33, N1P24
MP37, MP56
MP62, rPe8

OK01.0K 02

npP24, NP25, NP32, 11IP34
MP17, MP18, MP21, MP22
MNP62, NP63, rNP69, NP610

OKO1, NP23, J1IP24

MP12, MP13, P68

OK 01; OK 02; OK 04

NP23, NP24, 1P25; NP26;

NnP32, NP33, P34

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

MP61; NP62; NMP63; rNP65; NPo6.



Tema 5.4.
["eHeTuKa
YesoBeKa

Tema 6.1.

OBO/IOLMOHHAA
Teopus 1 ee MeCcTO  OBOJIIOLIMOHHAA Teopus U eé MecTo B 6uonoruu. BrnuvsHue

HopMa peakumn. CBoincTBa MOAUPUKALMOHHON N3MEHUYMBOCTMU.
HacnefnctBeHHad, WM FEHOTUMWYECKAA  M3MEHUMBOCTb.
KombunHaTmBHas 13meHUYnBOCTb. Meio3 1 nosoBoi npouecc -
OCHOBAa  KOMOWHATMBHOM  M3MeH4MBOCTW.  MyTalMOHHas
N3MEHUMBOCTb. Knaccuukaums MyTaLWiA: reHHble,
XPOMOCOMHbIE, TEHOMHble. YacTtoTa M NPUYMHBI MyTaLWiA.
MyTareHHble (PakTopbl. 3aKOH TOMO/IOrMYECKUX pALoB B
HacneACTBEHHON 13MeHuYmBocTH H. . BaBunosa
MpakTuyeckoe 3aHATue Ne5. PelleHWe 3aay Ha onpeaeneHue
Tnna MyTtaumu.

TeopeTuueckoe 3aHATMe. HacneacTBeHHble 3aboneBaHUA
YenoBekKa.

Kapvotun yenoseka. OCHOBHble METOAbI FEHETUKMN YenoBeka:
reHeasior MYecKuit, 6/13HEL,0BbIN, LMTOreHETUYECKUIA,
OMOXMMUYECKMIA, MONEKYNSAPHO-reHeTuYecknii. CoBpeMeHHOe
onpefeneHne reHotTuna: MOSIHOTEHOMHOE CEKBEHMPOBaHMe,
FeHOTUNUPOBaHME, B TOM uucne ¢ nomoulbto MLP-aHanusa.
HacnenctBeHHble 3ab0neBaHWsA YefioBeKa: reHHble 60ne3Hw,
OOne3HNn  C  HacnefCTBEHHOW  MpPeapacrofioXeHHOCTbIO,
XPOMOCOMHble  6071€3HN.  COMaTMYecKue W reHepaTUBHbIE
myTaumn. CTBO/OBbIe KNETKW. puHUMNbI 340pOBOro obpasa
YKWU3HW, ANarHOCTUKK, NPOMUNAKTUKIA N NIEYEHUS TEHETUYECKUX
bone3Hei. MeauKo-reHeTuyeckoe KOHCY/IbTUPOBaHMe.
3HayeHVe MeAWLUMHCKOW TFeHeTUKW B NpefoTBPaLLeHN 1
NeYeHUN reHeTUYecKMx 3aboieBaHnin YenoBeKa

Pasgen 6. 3BonwoyMoHHasa 6monornsa

TeopeTnyeckoe 3aHaTue. VICTOPUS 3BOMIOLIMOHHONO YUEHWS.
MpeAnocbIKA  BO3HWKHOBEHMSI  9BO/OLIMOHHON  Teopuw.
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OKO01
nP23, NP24
MP12, MP13; P68

OK 01; OK 02; OK 04

NP23, NP24, 11P25; NP26;

NnP32, NP33, /P34

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

MP61; MP62; NP63; rNPe5; rNPe6.

OK 01; OK 02, OK 04
npP24, NP26, /1P32, JIP33
MP21, MP22, MP23, MP25



B 6bmonoruu

Tema 6.2.
Mukpoasonoumns

3BOJTOLMOHHON TEOPUW Ha pa3BuTME BUONOTAN N APYTUX HayK.
CsugeTenscrsa 3BO/THOLMN, ManeoHTON0orNYeCKue:
nocnefoBaTe/lbHOCTb NnosB/EHNS BNOB B
Na/IeOHTONOrMYECKOA  NeTonUCK,  NepexogHble  opMbl.
Buoreorpadmueckmne: CXOACTBO W pasnuuve dayH u qnop
MaTepuvKoB W OCTPOBOB. 3OMOPUONOrMYecKue: CXOACTBa U
pasMumMg  3MOPUOHOB  pasHbIX  BWAOB  MO3BOHOYHbIX.

CpaBHUTENbHO-aHATOMUYECKNE: rOMOJIOTNYHbIE,
aHa/TI0NNYHbIE, pygnMeHTapHbIE opraHbl, aTaBU3Mbl.
MOl'IeKy}'IﬂpHO-6I/IOXMMVILIECKI/IeI CXoAcTBO MeEXaHN3MOB

HacneCTBEHHOCTN N OCHOBHbIX METabo/IMUYeCKnX MyTen y BCex
YXUBbIX OpraHn3MOoB.

JBonoumoHHaa  Teopua Y. [apeuHa.  [pefnocbinku
BO3HWKHOBEHWNA [JapBuvHU3Ma. [BWXYyLiMe CWbl 3BOMHOLMN
BUAOB N0  [apBuHy  (M36bITOYHOE pasMHOXEHWE Mnpu
OrpaHMYeHHOCTW PecypcoB, HeonpesenéHHas W3MEeHUMBOCTD,
6opbba 3a CyLeCTBOBaHME, ECTECTBEHHbI 0TOOP)
TeopeTuueckoe 3aHsTue. MUKpPO3BOOLMA

CuHTeTnyeckad Tteopus 3sontoumn (CT3) M eé OCHOBHblE
nonoxeHuns. Mukpoasontouua. Monynaumsa Kak eguHuLa Bnaa
1 3BOMTIOLMN.

Aswxywine cunbl  ((hakTopbl)3BONKOLMN BULOB B NPUPOJE.
MyTauMoHHbIA NpoLecc M KOMOUHATMBHASA W3MEHYMBOCTD.
MonynsAumMoHHbIE BOMHBI W Apeid reHos. WM3onauus u
murpauus. EcTecTBeHHbIA OT6Op - HanpasnswooLWwuin hakTop
3BONOLUN. ®opmbl eCTECTBEHHOI0 oTbopa.
Mpncnoco6/eHHOCTb OPraHM3MOoB Kak pe3ynbTaT 3BOJHOLMUN.
MpvMepbl NPUCNOCO6MEHNIA Y OpraHn3MoB. ApoMOpP(O3bl U
namoagantaumm. Bug v BupoobpasosaHve. Kputepun Buga.
OCHOBHble  (hOpMbl  BMA000pa30BaHUA:  reorpafmyeckoe,
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MP63,MP66, MNMP69, MNMP610.

OK 01; OK 02, OK 04
npP24, NP26, NP32, J1IP33
MP21, MP22, MP23, MP25
MP63,INMP66, MNP69, rNP610.



Tema 6.3.
Makpoasontoums

9KO0/10rnyeckoe

TeopeTuyeckoe 3aHATUe. MakpoaBonoLma

Makposgonoums.  PopMbl  3BOMIOUMK:  (hNeTUYECKas,
AMBEPreHTHas, KOHBepreHTHas, napasinesnbHas.
HeobpaTMOoCTb 3BONOLMN

MpakTnueckoe 3aHATMEe Ne6 OnmcaHMe NPUCMOCO6/IEHHOCTM
opraHu3ma v ee OTHOCUTE/IbHOIO XapakTepa

Pasfen 7. BOSHUWKHOBEHWE N pa3BUTKE XXU3HU Ha 3emsie

Tema 7.1.
3apoxaeHwve
N Pa3BUTHE XKMU3HU

TeopeTuyeckoe 3aHsiTUe. 3aPOXKAEHME U PA3BUTUE XKN3HU
[oHay4yHble NpefCcTaBNeHNs O 3apOXKAEHUN XKU3HWU. HayuHble
rmnoTesbl BO3HWKHOBEHWA >XM3HW Ha 3emse: abuoreHes u
naHcrnepMua. XuMmmnyeckas 3BO/MIOUMA. AOUMOTeHHbIA CUHTE3
OpraHMyecKmx BELLECTB "3 HeopraHU4ecKumx.
JKcnepyMeHTalbHOe MOATBEPXKAEHNE XUMUYECKOW 3BOOLMN.
HauvanbHble 3Tanbl 6uonornyeckon aponouun. Mvnotesa PHK-
Mumpa. dopmmpoBaHMe  MeMOpaHHbIX  CTPYKTYp U
BO3HMKHOBEHWE NPOTOKNETKW. IMepBble KNETKN 1 UX 3BOSIOLMS.
®Popmm1poBaHME OCHOBHBIX TPYMM XMBbIX OPraHN3moB.
Pa3BunTUe XXM3HM Ha 3emsie Mo apam W nepuogam. Katapxei.
Apxeiickas 1 npoTepo3oiickas 3pbl. Maneo3oickas apa u eé
nepuoAbl:  KEMOPWUIACKWIA,  OPAOBUKCKWUIA,  CUNYPUIACKUNA,
[EBOHCKMIA, KAMEHHOYTO/IbHbIN, NepMCKMiA. Me3030iicKas apa 1
eé nepuodbl: TPMACOBbLIN, HPCKWIA, MenoBol. KaiHo3oickas
3pa M e€ nepuodbl:  NaNEOreHOBbI,  HEOreHOBbINM,
aHTPOMOTreHOBBIN.
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OK 01; OK 02, OK 04
N1P24, J1P26, JIP32, NP33
MP21, MP22, MP23, MP25
MP63, MNP66, MNMP69, NP610.
OK 02, OK 04

NnP24, NP26, NP32, NP33
MP21, MP22, MP23, MP25,
MP32, MP33

P66, INMP69, MNMP610,

OK 01; OK 02, OK 04
NP24, NIP26, NP32, JTIP33
MP21.MP22, MP23, MP25
MP63,MP66, MNMP69, MNP610.



Tema 7.2.
Cucrema
OpraHn4eckoro
mupa.
[NpouncxoxaeHne
ye/ioBEKaA -
aHTponoreHes

TeopeTuyeckoe 3aHATUe. AHTPOMOreHes

3BONIOUMA YenoBeka. AHTPOMNOMOINA Kak Hayka. Pa3suTue
NPeACcTaBNeHNA 0  MPOUCXOXAEHUN  YenoBeka. MeTtogpl
M3ydyeHnsi aHTponoreHesa. CX0ACTBa M pasnnums 4esioBeka U
XVBOTHbIX.  CUCTeMaTMYecKoe  MOJIOXKEHWE  YeslOBEKa.
Aswxyuime cunbl (hakTopbl) aHTponoreHesa. HacneacTeeHHas
M3MEHYMBOCTb N eCTeCTBEHHbIA 0TOop. OO6LLECTBEHHbIN 06pa3
YKN3HW, U3roTOBNEHNE OPYANIA TPYAA, MbILLIEHNE, peYb
OCHOBHble  CTaguum 1 BETBA  3BO/MOLUMM  YesoBeKa:
aBcTpanionuTekn, Yenosek ymenbiii, Yenosek npsamMoxoasLmi,
UenoBek HeaHAEpPTabCKMIA, YenoBeK pasyMHbIi COBPEMEHHOIMO
TUna. Haxogku nckonaeMbIX OCTaHKOB, BPEMS CYyLLeCTBOBaHUS,
06nacTb pacnpocTpaHeHns, 06bEM rOM0BHOr0 Mo3ra, 06pas3
XWU3HW, opyaus.

Yenoseueckue pacbl. OCHOBHbIe 60/bLUME packl: eBponeongHas
(eBpasuiickast),  Herpo-aBCTpanomfgHas  (3KBaTOpumasbHas),
MOHronongHas (asnartcko-amepuKaHcKas). UepTbl
NPUCNOCO6/IEHHOCTN NPeACTaBUTENEN YenoBeYeCKUX pac K
YCNOBMSIM  CYLLECTBOBaHMA. EAMHCTBO 4YenoBeYeCKMX pac.
Kputnka pacnsma

Pasgen 8. OpraHusmMbl 1 OKpy)xalLiaa cpega

Tema 8.1.
Konorus
Kak Hayka. Cpegbl
YKU3HW.
JKonornyeckme
(hakTopbl

TeopeTnueckoe 3aHATUe. DKOMOTMYECKME (PAKTOPbI U Cpelpl
XM3HU

JKonormsa Kak Hayka. 3afaym v pasgenbl skonoruv. Metogbl
3KOMOrMYeCcKmx nccnefoBaHNUM. 3Konorunyeckoe
MMPOBO33pPEHVE COBPEMEHHOro u4enoseka. Cpefbl 06MTaHWA
OpraHvM3mMoB:  BOAHAd, Ha3eMHO-BO34yLUHas,  MOYBEHHas,
BHYTpUOpraH1u3mMeHHas. JKonorunyeckme (hakTopbl.
Knaccuukaums 3KoMornyeckmx (HakTopoB: abuoTUYecKue,
OMOTUYECKME W aHTPOMOreHHble. [lecTBUE 3KOMOrMYECKUX
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OK 02, OK 04

npP24, NpP26, NP32, P33
MP21.MP22, MP23, MP25
P66, MP69, MNMP610,

OK 01, OK 02, OK 04, OK 07
npP25, NP27, P32

MP1, MP2, MP5, MP7, MP23
rMPe67



Tema 8.2.
JKosorunyeckume
XapaKTepuCTUKN

nonynauum

(hbakTOpOB Ha OpraHuM3Mbl.AOGMOTUYECKME (haKTOpPbl:  CBET,
Temnepartypa, BfaXHOCTb. doTonepuoamsm. MpucrnocobneHns
OpraHMaMoB K  [AeWCTBMKO  abMOTUYeCKMX  (haKTOPOB.
Buonornyeckne putMmbl.  buotuyeckne  haktopbl.  Bugpl
OMOTUYECKMX B3aMMOAENCTBUIN: KOHKYPEHLWS, XULWHUYECTBO.
MapasnuTnaM, MyTyasm3M, KOMMeHCann3m (KBapTMPaHCTBO,
HaxnebHNYeCTBO), amMeHCa/IM3M,  HeWTpain3Mm.  3HayeHue
OMOTUYECKNX B3aVMOLeNCTBUIA ons CYLLIeCTBOBaHMA
OpraHu13moB B MPUPOLHbLIX COO0OLLECTBaX

TeopeTuyeckoe 3aHATUE. IKOMOMMYECKUE XapaKTepUCTUKU
nonynALnu.

OCHOBHble nokasaTeny nonynauun: YUCNeHHOCTb, NNOTHOCTS,
POXAaeMOCTb, CMepPTHOCTb, MPUPOCT, MUrpauuns. [duHamuka
YMCNEHHOCTY NONYNALMN 1 €€ perynsumns

Pasgen 9. CoobuwectBa 1 3KOIOTMYECKNE CUCTEMDbI

Tema 9.1.
Coobuiecta
OpraHu13mos,
3KOCUCTEMBI

Tema 9.2.
MpupogHble

TeopeTuueckoe 3aHaTMe. COO6LLECTBO OPraHM3MOB.
CoobLyecTBO OpraHM3mMoB - 61oLeHo3. CTPYKTYpbl 61OLEHO3a:
BMAOBasA, NPOCTPaHCTBEHHasA, Tpoguyeckasa (nuwesas). Buapl-
[OMUHaHTbI. CBA3M B GMOLEHO3e.

JKonornyeckne  cuctembl  (3KocucTembl).  TMoHATME 00
aKocucteme M buoreoueHose. PYHKUMOHa/IbHBIE KOMMOHEHTbI
9KOCUCTEMbI:  MPOAYUEHTbl,  KOHCYMEHTbI,  PeAyLeHThI.
KpyroBopot BelecTB M MOTOK 3HEPrMM B 3KOCUCTEME.
Tpothnueckne (MULLEBbIE) YPOBHU 3KOCUCTEMBI. [uLLeBble
uenn n cet. OCHOBHble MOKasaTenn 3KOCUCTeMbl: Buomacca,
NPOAyKUMA.  JKOMOrM4Yeckne  nupamMuibl:  NPOAYKLMW,
YMCNEHHOCTM, bromacce!. CsolicTBa 3KOCUCTEM:
YCTONYMBOCTb, CaMoperynaums, passutme. Cykueccus
TeopeTuyeckoe 3aHsTue. NMpUpPoaHbIe 3KOCUCTEMBI.
JKOCUCTEMBbI  PeK W  03Ep. DKOCUCTeMa XBOWHOrO Wn
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OK 01, OK 02, OK 04, OK 07
NnP25, NP27, NNP32

MP1, MP2, MP5, MP7, MP23
rPe7

OKOJOK 02, OK 04, OK 07
np25, N1P27, P32

MP1, MP2, MP5, MP7, MP23
rMPe67

OKOJOK 02, OK 04, OK 07
npP25, P27, NP32



9KOCUCTEMBI

Tema 9.3.
Buocdepa -
rnobasbHas

aKocucTema 3emnm

Tema 9.4.
BnnaHue
aHTPOMOreHHbIX
(haKTOpOB Ha

6rochepy

Tema 9.5.
BnusHune

LUMPOKONUCTBEHHOIO  fleca.  AHTPOMOreHHbIE  3KOCUCTEMbI.
ArpoakocucTembl.  Ypboakocuctembl.  buonornyeckoe u
XO3AACTBEHHOE 3HaYeHWe arposKoCUCTEM W YPOOIKOCUCTEM.
BuopasHoo6pasne Kak (PakTop YCTOMYMBOCTM 3KOCUCTEM.
CoxpaHeHure 61onorMyeckoro pasHoobpasms Ha 3emne
TeopeTnyeckoe  3aHATHE. Buoctepa - rnobanbHas
aKocmucTeMa 3emm

YueHve B. W. BepHagckoro o 6uoctepe. MpaHuMLbl, COCTaB U
CTPYKTypa O6uoceepbl. XXMBOe BELLIECTBO W €ro (PYHKUUW.
OcobeHHOCTM  Guocepbl  Kak — r106albHOM  3KOCUCTEMBI.
[OnHammueckoe paBHOBECME M obpaTHasi CBSi3b B Guocgepe.
KpyroBopotbl  BelleCTB W OUOreOXMMUYECKMe  LMKIbI
anemMeHToB  (yrnepoga, asoTa). 30Ha/IbHOCTb  Guochepsl.
OCHOBHbIe 61OMbI CyLLN

TeopeTuueckoe 3aHsATUe. BnaHMe aHTPONOreHHbIX (hakTopos
Ha 6roctepy

YUenoeeyectBO B 6Guoctepe  3emnn.  AHTPOMOreHHble
M3MeHeHuss B Ouoctepe. [NnobanbHble  3KOMOrMyeckue
npo6nembl. CoCyLLeCTBOBaHMe MNPUPOAbI U Ye/I0BEYECTBa.
CoxpaHeHne 6nopa3HOOOpasns Kak OCHOBA YCTOMYMBOCTY
orocepbl. OCHOBa pauUMOHaIbHOTO YNpaBieHNs NPUPOAHLIMM
pecypcamMn M UX WUCNONb3oBaHWe. [OCTXKeHus 6uonorum u
oxpaHa npvpoasbl

KoHTponbHas pa6ota No 2

MpakTunyeckoe 3aHsaTMe Ne7  AHaIN3  3KOMOTMYECKUX
acrnekTtoB  yTuausauuu OTXOL0B npous3BoAcTBa U
KOMMNEKTYHOLMX MaLLMHOCTPOUTENBHOIO0 060pYy0BaHNS

MpakTuyeckoe 3aHaTue Ne8  OnpefeneHne  BAUAHUA
pasinyHbIX abUOTUYECKMX (DaKTOPOB Ha 3[40POBbLE Ye/I0BEKA
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MP1, MP2, MP5, MP7, MP23
P67

OKO01.0K 02, OK 07

NnP25, P27, P32

MP1, MP2, MPS5, MP7, MP23
rMPe7

OK 01, OK 02, OK 04, OK 07
NnP25, NP27, NNP32

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

OKOZAOK 02, OK 07, NK 5.4.
NnP27, NP28, JTIP29, NP30, /1IP32
MP1, MP2, MP5, MP7, MP48
P67, rNPe8, NnP69

OKOZAOK 02, OK 07, NK 5.4.
npP27, NP28, J1P29, NP30, /1IP32



coumanbHO-
3KONOrMYeCKnX
(haKTopOB Ha

3[10pOBbE YeNoBeKa

Pasgen 10. Cenekuns opraHM3mMoB, OCHOBbI 6MOTEXHONOI UK

Tema 10.1.
Cenekuus Kak
Hayka 1 npotiecc

Tema 10.2.
OcHoBbI
GroTeEXHONOINN

TeopeTuyeckoe 3aHaTue. Ceekuma Kak Hayka v npouecc
Cenekums Kak Hayka W npouecc. 3apoxieHue cenekumn u
JoMecTuKauma. YueHne H. . BaBunoBa 0 LeHTpax
MHOroobpasvs ” MPOUCXOXAEHUS KYNbTYPHbIX PacTeHWiA.
LIeHTpbl  MPOMCXOXAEHNA  LOMALLUHUX KMBOTHbIX.  CopT,
nopoga, Wwramm. CoBpeMeHHble MeTOAbl cenekummn. MaccoBblii
N VHOMBUAYaNbHbIA OTGOPbI B  CENeKUuUM pacTeHuin U
XUBOTHbIX.  OueHKa  3KcTepbepa.  Biv3kopoacTBeHHOe
CKpelimBaHme - WHOpUAUHr. Yuctaa nmHuA. CKpelymBaHue
YUCTbIX  NIMHWIA.  [eTepo3nuc, WM  ruépuaHas  cuna.
HepoacTBeHHOe cKpelumBaHue - ayTopugauHr. OTaanéHHas
rmépuamsaums 1 e ycnexu. WCKyCCTBEHHbIA MyTareHes U
nosiydeHne NoAunNaouaoB. LOCTMXKEHWUS CeNneKuMn pacTeHuiA,
YXMBOTHbIX 1 MUKPOOPraH1M3MoB

TeopeTuueckoe 3aHsATMe. buUOTexHoNOrMA Kak OTpac/b
NpPOV13BOACTBA.

"eHHast MHXeHepus. JTanbl co3daHNs PeKOMOMHaHTHON AHK
N TPaHCreHHbIX oOpraHuM3moB. KneTouyHasa  MHXeHepus.
KneTouHble  KynbTypbl. MUWKPOK/IOHa/IbHOE  Pa3MHOXEHME

pacTeHuiA. KnoHupoBaHue BbICOKOMPOAYKTUBHbIX
CE/IbCKOXO3AMCTBEHHbIX ~ OPraHM3MOB.  JKO/IOTUYECKME U
3Tn4ecKume npo6embl. MO - reHeTU4YecKun

MOAN(MLMPOBaHHbIE OPraHN3Mbl
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MP1, MP2, MP5, MP7, MP48
P67, MNMP68, MNP69

OKO01,0K 02, OK 04, OK 07
npP25, NP27, J1P32

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

OKO01,0K 02, OK 04, OK 07
npP25, NpP27, J1P32

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



Tema 10.3. TeopeTuyeckoe 3aHsATMe. OCHOBHbIe HanpaBneHus
BUOTEXHONOTUN B COBPEMEHHONA OMOTEXHONOT UK B MpodeccuoHasbHOM

YXU3HN 1 LleaTeNbHOCTY YeNoBekKa.

npodeccumn MeToabl 6uotexHosnornn. OO6BLEKTbl OGUOTEXHOMOTUN. ITUKa
OVMOTEXHOMOTNYECKUX U TEHEeTUYEeCKUX  3KCMepuMEHTOB.
MpaBnna novcka 1 aHaimsa 6UMO3KONOrMYecKor NHHOPMaLmK
M3 pPas3/IMYHbIX WCTOYHUKOB (HayyHass W y4eOHO-Hay4Has
nuTepatypa, CpeAcTBa MacCcoBOW MH(opMaumm, ceTb VHTepHeT
W apyrue)
MpakTuueckoe 3aHATMe Ne9 COCTaB/IEHME U 3alUUTa KelcoB
Ha aHanM3 MH(opMaLMM 0 Hay4HbIX LOCTUMXEHUAX B 06/1acTu
FeHETUYECKUX TEXHOMOMNIA, KNETOYHOM MHXXEHEPUU, MULLEBbLIX
GroTeXHOOr U

Pasgen 11. PeweHne KeicoB B 06/1aCTU 6MOTEXHOOTNIA
Tema 11.1 MpakTuyeckoe 3aHATMe Nel0. CocTaBneHWe  KeincoB
bBrnotexHonorun «Pa3BuTME MPOMbILLNIEHHON BUOTEXHONOTUN U €e NPUMEHEHME
N TeEXHNYecKune B YKU3HW YefioBeKa»
CUCTEMBI

MpakTuyeckoe 3aHATMe Nell. 3auimMTa KelicoB «Pa3Butne

I'IpOMbILUI'IeHHOI7I OVMOTEXHONOMMN U ee NPUMEHEHNE B XU3HU
yenioBeka»

MpomexyTo4yHasa aTTecTaums (AU hepeHUMpPoOBaHHbI 3a4eT)
Bcero:
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OKO01,0K 02, OK 04, OK 07
np28, 1P29, NP30, /P31

MP1, MP6, MP16, MP17, MP48
MP61; NP62; MNP63; MNMP65; P66,
P69

OKO01.0K 02, OK 04, OK 07
NnP28, NIP29, NP30, /IP31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; NP63; INMP65; MNP66,
P69

OKO01.0K 02, OK 04, MK 5.4.
np28, P29, NP30, JIP31

MP1, MP6, MP16, MP17, MP48
MP61; NMP62; NMP63; MNP65; NP66,
P69

OKO01.0K 02, OK 04, MK 5.4.
NnP28, NP29, NP30, /P31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; NMP63; MNP65; MNP66,
MP69



3. YCNnoBunA PEANTNSALUNN MPOIPAMMBLI YHEBHOI O NMPEAMETA

3/1. MaTtepuasnibHO-TEXHNYECKOe obecreyeHme

[na ocBoeHWs nporpammbl yyebHoro npegmera OOI6/13 Buonorus B
OBIMOY «K3MT» nmeetcs y4ebHbI KabBUHET «bronorms. Xumms».

[MomeLLeHNe KabuHeTa OCHALLEHO TWUMOBbLIM 060PYyAOBaHMEM, B TOM 4YuC/e
cneymanuM3vpoBaHHOM  y4yebHOM  Mebenblo M cpeacTBamMu  0OyYeHus,
HeOOXOAMMbIMMA NS BbINOMHEHUS TpebOBaHW K  YPOBHIO  MOArOTOBKM
0byyaroLmxcs.

OcHalleHune y4ebHOro kabmHera:

- Mocafo4Hble MecTa Mo KO/MYEeCTBY 00YyYarOLLMXCS;

- paboyee MeCTO npenogasartens;

- NPOeCCMOHa/IbHO-0PUEHTMPOBaHHbIE 3aaHNA.

AnpakTnyeckne matepuanbi:

-MeTOAMYEeCKMe peKOMeHAaunn Mo BbIMOMHEHMIO NPaKTUYecKMX paboT no
yuebHoMy npeameTty OOI6/13 bronorus;

- KOMMJIEKT 3a4aHui 41 NPOBEAEHUA NMNCbMEHHbIX KOHTPO/bHbLIX PaboT;

- KOMIeKT 3afaHuni ans npoBeaeHns MUCbMEHHOr 0
AN epeHLMPOBaHHOIO 3a4eTa.

TexHU4Yeckme cpefcTBa 00y4YeHUs:

- MEPCOHa/IbHbIA  KOMMbKOTEP  C  JIMLUEH3UOHHLIM  MPOrpamMMmHbIM
06ecnevYeHmneM;

- MPOEKTOopP C 3KPaHOM.

3abl:

BubnmnoTeka, YnTasibHbIV 3a/1 C BbIXOAOM B CeTb VIHTEpPHET,

3.2. VIHhopMaumoHHOe 06ecneyeHne peanmnsalmm nporpaMmb

[na peanusaunmn nporpammbl B 6ubnmMoteyHom toHge OBIMNOY «KOMT»
MMEKTCA MeyaTHble U 3NEeKTPOHHble 06pa3oBaTe/ibHble W UH(OPMALMOHHbIE
pecypcbl 4ns 1CMo/b30BaHUS B 06pa3oBaTe/lbHOM MpOLIecce.

3.2.1. OCHOBHbIE UCTOUYHUKM

1. bronorus: y4ebHWK M NPaKkTUKYM A/ CpefHero npoeccroHaIbHOro
o6pasoBaHusa/ B.H. ApbirvH [1 ap.]; nog pegakuven B.H. ApbirnHa. — 2-e n3g, —
Mockea: W3patenbctBo HOpaut, 2025. — 378 c. — ([MpodeccroHanbHoe
obpaszoBaHue). — ISBN 978-5-534-09603-3. — TeKCT: 3neKTPOoHHbIA /[ IBbC
FOpanT [canT]. — URL.: https://urait.ru/bcode/536659

2. ArajoHoBa W.B., KawmeHckun A.A., Cusornasos B.N. Bwuonorus.
Ba30Bbli1 ypoBeHb. YuebHuK CIMO. —M.: IMpocselleHne, 2024. —272 c.

27


https://urait.ru/bcode/536659

3.2.2. JjononHUTeIbHbIe NCTOUYHUKN

1 buonorusa. ba3osbli 1 yrny6neHHbId ypoBHU: 10—11 Knaccbl: Y4eOHMK
ANa cpefHero o6buwlero o6pasosaHua/ B. H. ApbirvH [ gp.]; nog  obuen
pepjakuven B. H. ApbirvHa. —  2-e w34, nepepab. u  gon.—  MoCKBa:
N3gatenbctBo HOpant, 2025.— 380 c¢.— (O6uweobpazoBaTebHblil LUKT).—
ISBN 978-5-534-16228-8. TeKCT: 3MeKTPOHHbIA // OBC Hpant [canT]. —
URL.: https://urait.ru/bcode/544794

2. Nanunukas T.B. Buonorms. Tectbl: y4yebHoe nocobue ans CIMO —
MockBa: W3patensctBo HOpant, 2025. — 40 c. ([MpodeccrmoHanbHoe
obpasoBaHue). ISBN 978-5-534-14157-3 TeKCT: 3neKTPoHHbIN // IBC HOpaint
[canT]. — URL.: https://urait.ru/bcode/543964

3.2.3. IHTepHeT-pecypchbl

1 PoccuiicKas  3MEKTPOHHasA  LWKoMna [ONeKTpPoHHbIA  pecypc] URL:
https://resh.edu.ru/

2. IHoypok [AnekTpoHHsbIn pecypc] URL: https://infourok.ru/

3. Pewwy EI3. buonormsa [OnekTpoHHbIn pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHNA YUYEBEHOI O

NMPEOMETA
KOHTPOMb M OLEHKa pe3y/nbTaTOB OCBOEHWS Y4yebHOro npeameTa
PaCKpbIBAOTCA  uYepe3  AUCLIMMN/IMHAPHbIE  pe3y/nbTaTbl, HanpaBfieHHble  Ha

(hopMMpOoBaHME OBLLMX W MPOMECCMOHAIbHBIX KOMMETEHLWI MO pa3aenam Temam
coflepXKaHus yueGHOro matepumana.

O6uwasa /
npogeccnoHanbHas
KOMMNeTeHLnA
OK 1 BbibupaTb €cnoco6sbl
peLueHns 3a4a4

npodeccroHanbHOM
[esaTeNIbHOCTU
NPUMEHUTENBHO K Pa3fINYyHbIM
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.

Paspgen 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 OUEHOYHBIX
MeponpuATHiA

TecTnpoBaHue

YCTHbI onpoc
MNpenctasneHne pes3ynbTaToB
npaKTU4yecknx pabot
KoHTposibHas paboTa
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npakTU4yeckKmnx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIiA onpoc
MpeacTaBneHne pe3ynbTaTos
NpakTUyecKnx paboT
KoHTponbHas paboTta
TecTupoBaHue

YCTHbI 0onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc

KoHTponbHas paboTa
TecTnpoBaHue

YCTHBIIA onpoc

KoHTponbHas pabota
TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHve pe3ynbTaToB
npakTUyeckmnx pabot
KoHTponbHas pabota



OK 02. Mcnonb3oBaTb
COBpPEMEHHbIe cpeacTea
Nnoucka, aHamsa n
NHTepnpeTauumn nHgpopmawmm,
n NH(opMaLMOHHbIE
TEXHOMOrMN ANA BbIMOSHEHWSA
3afau npogeccroHanbHoOM

NeATeNbHOCTY,

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., Tema4.3.

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

Pasgen 6., Tema 6.1., Tema
6.2.

Paspen 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

YCTHbIN onpoc
MpencraBneHne pesynbTaToB
npakTU4yeckmnx pabot

YCTHbIA onpoc

Kelic-3agaHus

TecTnpoBaHue
YCTHbIA onpoc
KoHTponbHas paboTta

TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
NpPaKTUYyecKnx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHBbIiA onpoc
lNpencTaBneHne pesynbLTaToB
npaKkTU4ecknx pabot
PelueHnve 61010rNYecKnX
3ajay

KoHTponbHas paboTta
TecTupoBaHue

YCTHbIA onpoc
MNpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas pabota
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
npakTU4yeckmnx pabot
TecTupoBaHue

YCTHBIIA onpoc

KoHTponbHas paboTta
TecTnpoBaHue

YCTHbIA onpoc

KoHTposbHas paboTa
Pa3paboTka /fleHTbl BpeMeHU
MPOUCXOXAEHUS YenoBeka
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas paboTta
TecTnpoBaHue

YCTHBIIA onpoc

KOHTponbHas paboTa



OK 04. AheKTUBHO
B3aVMO/eCTBOBaTb 7
paboTaTb B KOJINIEKTMBE U
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., Tema

6.2.
Paspen 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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CocTaBneHuve
KpyrosopoTa BeLLEeCTB
TecTnpoBaHue
YCTHbIA onpoc
MpeacTaB/ieHne pesynbTaToB
npakTU4yeckmnx pabot

YCTHbI onpoc

Kelic-3agaHus

TecTnpoBaHue

YCTHbIN onpoc
MpeacTaBneHne pe3ynbTaTos
NpaKTUYecKnx paboT
KoHTponbHasa pabota
TecTupoBaHue

YCTHBbIiA onpoc
lNpencTaBneHne pesynbTaToB
npaKTUYecKnx pabot
PelueHue OMONOrNYecKmx
3ajau

KoHTposibHas paboTa
TecTupoBaHue

YCTHbI onpoc
MNpencTaBneHve pes3ynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTta
TecTnpoBaHue

YCTHBIA onpoc
MpeacTaBieHne pesynbTaToOB
npakTU4yeckmnx pabot
TecTupoBaHue

YCTHbIiA onpoc

KoHTponbHas paboTta
TecTnpoBaHue

YCTHbIA onpoc

KoHTposbHas paboTa
Pa3paboTka /fleHTbl BpemeHu
NMPOUCXOXAEHMNS YenoBeka
TecTnpoBaHue

YCTHbIV onpoc

KoHTponbHas paboTa

CXeM

TecTupoBaHue
YCTHbIA onpoc
KoHTposbHas paboTta
CocTaBneHue CXEM

KpYroBOpOTa BELLECTB



OK 07. CopieiicTBoBaTh
COXPAHEHMIO  OKPY>KaroLLel
cpeabl, pecypcocbepexeHnto,

NPUMEHSATb 3HaHWA 06
N3MEeHeHUN Kfmmara,
NPUHLMMbI bepexxnmBoro
NMPOV3BOACTBA,  3PPEKTUBHO

[eicTBOBaTb B Ype3BblyaliHbIX
CUTYaLUsIX;

MK 54. Peann3oBbiBaTb
TEXHO0rMYecKune npoLecchl B
MaLLUMHOCTPOUTENIbHOM
MPON3BOACTBE C
cobnogeHvem  TpeboBaHWiA
OXpaHbl Tpyda, 6e3omacHOCTH
XXN3HEAeATeNbHOCTH 7
3alUMTbl OKpYXKatoLen cpefbl,
NPUHLMMNOB 7 METO/0B
OepeXxnmMBoro NPoM3BOACTBA.

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 11., Tema 11.1.

TecTupoBaHue

YCTHbIA onpoc
MNpencTaBneHve pes3ynbTaToB
npakTUyeckmnx pabot
YCTHbIN onpoc
Kelic-3agaHus
TecTupoBaHue
YCTHbIN onpoc
KoHTponbHas paboTa
TecTnpoBaHue
YCTHbIA onpoc
KoHTponbHasa
CocTaBneHue
KpYrosopoTa BeLLeCTB
TecTnpoBaHue
YCTHbIiA onpoc
MNpenctasneHve pes3ynbTaToB
npaKTUyeckmnx pabot
TecTupoBaHue

YCTHbIN onpoc
MNpenctasneHve pe3ynbTaToB
npakTU4yeckmnx pabot

Kelic 3agaHus

paboTa
CXEM

YCTHbIN onpoc
MNpenctasneHve pe3ynbTaToB
npaKTUyeckmnx pabot

Kelic 3agaHus

TunoBble 3aflaHWs [N OLUEHKM OCBOEHMS Yy4yebHOro npegmeTa

(TEKYLWWIA KOHTPO/Ib)

TwunoBble 3agaHNA YCTHOro ornpoca (npumep)
Pasgen 1. Knetka —TpPYKTYpPHO-(YHKLUMOHA/IbHASA eAuHMLA XXNBOTO
Tema: bronorma Kak Hayka. O6LLas xapaKTepUCTMKa XXN3HN

1 Y10 nsyyaet bmonorms?

2. Kakne 6ronormnyeckme Haykun Bam U3BECTHbI?
3. Kakoe 3HauyeHne umeet 61osorns?

4. Kakune hyHKLUMM SABNSAKOTCA OCHOBHBLIMW AN151 XXMBbIX OpraHn3moB?
5. OxapaKTepusyinTe ypoBHM OpraHn3aLun XXUBOK NPUpobl.

6. Mepeuncnute 3agaun obLen uonorum.
7. Ona kaknx npoeccuii HeobXoanMbI 3HaHWA 06LLEe Bruonorumn?

8. Uto Takoe KneTka? loyeMy WMMEHHO K/EeTKY CUMTalOT 3/1EMEHTAPHOW

eAVIHNLIEN YXNBOT0?
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9. Ha3oBuUTe HayKy, KoTopas 3aHMMaeTca W3ydeHMeM KeToK. [na uero
HeobX04NUMO N3YYeHUE KNETOK?

10. Kakve MMKPO U MaKpO3/IEMEHTLI BXOAAT B COCTaB KNETKN?

11. Kakyl ponb urpaet B KneTkax Boga? YUem onacHO 06e3BOXMBaHWe
opraHusma?

12. KakoBa po/ib 6e/IK0B, XMPOB U YINeBOA0B B K/ETKE?

13. Kakyto (DyHKLMIO B K/IETKE BbIMOMHAKT HYK/IEMHOBbIE KUCNOTbI?

14. YTto Takoe AT®? KakoBa ee ponb B KeTke?

15. B yem otanume PHK ot AHK?

16. Kakue BellecTBa Ha3biBalOT (epmeHTamMn? KakoBa WX (yHKUMA?
[MpuBeanTe NpUMepbL.

17. Yem NpoKapmoTUYECKNE KNETKM OTINYAKOTCA OT 3YKapuoTUYeCKnX?

18. Kakume (hyHKUMM BbINOMHAET MembpaHa KieTKn? KakoBo ee CTpoeHue?

19. Ha3oBUTe opraHouAbl KNeTKW, KOTopble cofepxxaTca B LMToniasme.

20. YTo HasbiBalOT nm3ncom? Kakue opraHomabl y4acTBYHOT B AaHHOM
npouecce?

21. HazoBuUTe NpU3HaKN OT/INYNA PAaCTUTESIbHOW KIETKM OT XKMBOTHOW.

22. YT0 Takoe Typrop Knetku? [na Kakmx npoueccoB OH He06XoAnMm?

23. Yem BUpYCbI OTINYAKOTCA OT APYTUX (DOPM XKU3HN?

24. Kakne opraHun3mbl Ha3blBatoT bakTepuodaramm?

25. Ha3zoBuUTe Cnocobbl 3aLinThbl OT BUPYCOB.

26. Uem BMpyCbl onacHbl 419 XMUBbIX OpraHu3mMoB?

TwvnoBoe TecTOBOe 3a4aHune

1 TecToBble 334aHNS OTKPLITOro TUNa:

- [IONO/NIHEeHus;

- CBOOOAHOIrO N3/MOXEHWS.

2 TecToBble 33aHNA 3aKPbITOro TUNa:

- a/IbTEPHATUBHbLIX OTBETOB

- MHOXXeCTBEHHOr0 BbI6OPA;

- BOCCTaHOBJIEHWNA COOTBETCTBUS;

- BOCCTaHOBJIEHMEe NOCNef0BaTeIbHOCTU.

MpakTnyeckas paboTa Nel

CpaBHEHWE CTPOEHUS KNETOK PaCTEHWUA, rPUBOB N XKMBOTHBIX

3ajaHue.

cnonb3ysa martepuvasn, NpeacTaBfeHHbIn B NPaKTUYeCKoW paboTe, a Takxke
AOMNONTHUTENbHbIE UCTOUYHUKM MH(OPMaLMK, 3aro/IHUTL CPaBHUTE/IbHbIE TabNULbI
«KneTkn pacTeHWil, XMBOTHbIX U rpuooB», «CpaBHUTE/IbHAA XapaKTepuCTuKa
MPOKapPUOTUYECKON N 3YKaPUOTMNYECKON KNETKU».
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MpakTnyeckas pabota Ne2

PelLeHmne 3a1a4 No MOSIEKYNAPHON Gronornm

3ajaHue.

3anoniHnTb Tabnuuy «HyKIenHOBbIE KACOTbI»

cnonb3ys Tabnuuy reHeTMYECKOro Kofa, pewunTb 3a4a4m Ha yCTaHOB/IEHUNE
nocnegosatensHocT PHK, AHK, nonvnentnaa.

MNpakTnyeckasi pabota Ne3

PelLeHMe reHeTUYeCKUX 3afa4 Ha MOHO- 1 AUTMOPMAHOE CKpeLyyBaHme.

3ajaHue.

PeLunTb 33241 Ha MOHOIMBPUAHOE CKpeLLmBaHue, NCrosb3yd 1 u 2 3aKoHbI
MeHgens.

PeLunTb 3afa4mn Ha AUrnbpuaHoe ckpelumBaHue, ncnonb3ys 1, 2 n 3 3aKoHbI
MeHgens.

PewnTb 3afayun Ha onpegeneHve (eHOTMNA, reHOTUNa pPoauTened wu
NMOTOMKOB MpPWY HENOJTHOM JJOMWUHUPOBAHUN.

PewnTb 3afaun Ha onpegeneHve (eHOTMNA, FEHOTUNA POAUTENE U
MOTOMKOB MNP aHaIN3NPYIOLLEM CKPELLMBAHUN.

MpakTnyeckas paboTta No4

PellieHVe reHeTUYeCKUX 334a4 Ha CLen/IeHHoe Hacne0BaHue.

3afjaHue.

PewnTb 3afjayus Ha AUTMOPUAHOE CKpelmMBaHWe, WCMNOMb3ys 3akoH
CL,en/IEHHOr 0 HacnefoBaHWs.

PewnTb 3agaunm Ha onpefeneHve (heHOTUMA, reHoTUMNa poauTenen 1
MOTOMKOB MpPW CLENIeHHOM Hacnef0BaHNN reHOB.

PewunTb 33faunm Ha onpefenieHne (eHOTWMa, reHoTUMNa poauTenen wu
MOTOMKOB MpPW CLEMN/IeHHOM C MNOJ/I0M Hac/nef0BaHWUM FeHOoB.

MpakTnyeckasi pabota Ne5

PellieHVe 33434 Ha onpeaeneHre Tuna MyTauun.

3afjaHue,

OnpefennTs TUN MyTauuKn Mo N3MEHEHWIO TEHOTUMA.

OnpefennTb COCTaB aMMUHOKUC/IOT B NOUMNENTUAE A0 MyTaLWn 1 NOC/e Hee.

OnpefenuTb, AOMUHAHTHaA UM peLeccuMBHaa MyTauus.

MpakTnyeckas pabota Ne6

OnwucaHne Npucnocob1eHHOCTM OpraHM3Ma 1 ee OTHOCUTENbHOIO XapakTepa

3ajaHue.

3yunB TEKCT 1 N300paXKEHNA OPraH13mMOoB, BbIMOSHUTL 33[aHUS:

Onpenenntb  cpegy  OBWUTAHMA  OPraHU3MOB,  MPELJIOKEHHbIX  ANA
NccnefoBaHUs. BbIBUTL YepTbl MX MPUCNOCOBNEHHOCTU K Cpefe 0buTaHus U
OTHOCUTE/IbHbIV XapakTep NprUcnocob/1eHHOCTW.
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MonyyeHHble  fdaHHble  3aHeCcT B Tabnuuy «IMpucnocobneHHOCTb
OpraHn3mMoB K cpefie 006UTaHnsA»

Ha ocHOBaHWM 3HaHWA O [ABWXKYLUMX Cunax 3BOMKOLMM, OOBACHUTb
MEeXaH13M BO3HWKHOBEHMSI NPUCMOCOBIEHNIA.

Cprenatb BbIBOL 06 OTHOCUTE/IbHOM XapaKTepe Npucroco6/eHuiA.

MpakTnyeckan paboTta Ne7

AHa/IM3 3KOMIOrMYEeCKUX acrnekToB YTWIM3aLMU OTXOA0B MPOU3BOACTBA U
KOMM/IEKTYHOLLMX KOMMbIOTEPHOrO 060pYA0BaHUS.

3ajaHue.

PaccMOTpeTb KnacCU(MKauuio OTXOA0B M OMpeaennTb KiacC OTXOLOB
MPOV3BOACTBA U KOMM/IEKTYIOLLMX KOMMbIOTEPHOIO 060PYA0BaHUS.

OnpefennTb CNocobbl YTUAN3aUMU U X BAUAHWE Ha Guocdepy OTXOLOB
MPOV3BOACTBA U KOMM/IEKTYHOLLMX KOMMbIOTEPHOIO 060PYA0BaHUS.

CpaBHUTL  CMocobbl  nepepaboTKM  OTXOLOB  MPOM3BOACTBA U
KOMM/IEKTYHOLLUNX KOMIMbIOTEPHOI0 060pYyA0BaHNS.

MpakTnyeckasi pabota Ne8

OnpepeneHve BAVAHWUA Pa3/INYHbIX abUOTUYECKUX (DAKTOPOB Ha 340pP0Bbe
yesioBeka.

3ajaHue.

[aTb 3KONOrMYeCKYH XapaKTepuCTUKY MecTa XXUTeNbCTBa.

OnpegennTb  PUCKWU AN 300POBbA  Mpu  paboTe C  KOMMbKOTEPHBIM
0060opy0BaHMEM.

MpakTnyeckasi pabota Ne9

CocTaB/nieHMe U 3alWMTa KelcoB Ha aHain3 MHGopMauum O Hay4HbIX
OOCTMDKEHUNAX B 06/1aCTU FEHETMYECKUX TEXHOMOMNA, KNETOUHOW WHXXEHEPUN,
NULWLEBbLIX BUOTEXHOMNOTUN.

3afaHue.

BbibpaTb Nt0601 13 NpeacTaBNeHHbIX KENCOB, OTBETUTb Ha BOMPOCHI Keica

CocTaBuTb Kelc Mo 3aaHHoW Teme.

MNpakTnyeckast pabota NelO

CocTaBneHne KeicoB «Pa3BuTve OMOTEXHOMOMMIA C  UCMOMb30BaHMEM
TEXHUYECKMX CUCTEM U UX MPUMEHEHNME B XKN3HMW YesioBeKa»

3afaHue.

Bbi6paTtb /110601 13 NpefCcTaBNeHHbIX KENCOB, OTBETUTb Ha BOMPOCHI Keilca

MpakTnyeckas pabota Noll

3awmta  KelicoB  «Pa3BuTMe  OMOTEXHONOMMIA € WUCMOJIb30BaHMEM
TEXHUYECKMX CUCTEM M X NMPUMEHEHNE B XKN3HM Ye/l0oBEKa»

3afaHue.
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MpeacTaBUTb OTYET O PELLeHMM Keilca B Buie Mpe3eHTauuu, Aoknaaa,
NpeCcTaBNeHMs NPoayKTa.

KoHTponbHas paboTa Ne 1

1. 3aaHuns ¢ BbIGOPOM OHOrO BEPHOr0 OTBETA MO TEMaM: CTPOEHUE KNETKMU;
opraHombl M WX (YHKUUW;, DKU3HEHHbIA UWKA  KNETKW, MWUTO3; MEeNos;
rameToreHes; aHepreTUYeCKNin 06MeH; NNaCTUYECKUIA OOMEH.

2. BCcTaBuTb NponyLeHHbIA TEPMUH

3. YCTaHOBUTb COOTBETCTBME COObITME W (hasbl KNETOYHOro LMKNa,
XapaKTepucTuKa 1 opraHomg, coobiTve 1 Tun obMeHa (3HepreTMyYecKuin 0bMeH,
(hoTOCUHTE3, BUOCUHTE3 6enKa), CobbITME 1 3Tan 0bMeHa

4. OnpegennTb TUM 1 (hasbl AeNeHNUs KNETKN

KoHTponbHasa pabota Ne 2

1 3agaHus ¢ BbIGOPOM OLHOMO MM HECKOIbKUX BEPHbIX OTBETOB MO TeMaM:
Teopus 3BOJIHOLMN; BO3HWKHOBEHWE W Pa3BUTME XXU3HM HA 3eMne; aHTPOMOreHes;
3KOMIornyeckme hakTopbl U CPefbl XKM3HW; 3KONOrmyeckne coobluectsa; buochepa
- rnobasbHas 3KOJIOTMYeckasd CUCTeMa; AaHTPOMOreHHble BO3AENCTBUS  Ha
orocepy.

2. YCTaHOBWUTb COOTBETCTBME OpPraHu3M u npucnocob/1eHHOCTb; ABMEHME U
Hanpas/eHVe 3BOMOLUMM; NPU3HAK U (hopMa eCTeCTBEHHOro 0T6opa; opraHu3M U
PO/b B 3KOCUCTEME;

3. OnpepeneHve npasBun/ibHOM NOCNeL0BATE/IbHOCTU MULLEBOW LIENW.
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5. OLIEHOYHbLIE MATEPUA/bI 1A MPOMEXXYTOUYHOW
ATTECTAUNW NO YHEBHOMY MNMPEOMETY

[MpeLMETOM OUEHKU SABAAKTCA YMEHUS W 3HaHWA.  [TpomexyTouHas
arTectayms no y4debHomy npegmety OOI16.13 Buonornsa npoBogMTca B hopme
AndepeHLMpPoBaHHOIO 3a4eTa B KOHLLE BTOPOro CeMecTpa.

AnddepeHUMpoBaHHbIA  3a4eT NPOBOAMTCA B MWCbMEHHOW (opme. Ha
BbINO/IHEHME 3aaHNin 0TBOAMTCA 2 Yaca (90 MUHYT). 3aveTHast paboTa COCTOUT U3
2 YacTeMn.

[Mprmep 3apaHuA:

3ajaHue.

YacTb 1. 3agaHuns ¢ BbIGOPOM OIHOr0 BEPHOro oTBeT. (206)

1 K KakoMy YpOBHK OpraHm3auuyM OTHOCAT X/IOPOMfacTbl B K/ETKaxX
pacTeHnin?

1) KNeTOYHbIN

2) OpraHN3MeHHbI

3) MOMIEKYNAPHbIN

4) 6UOLIEHOTUYECKNIA

2. [NaBHbIM CTPYKTYPHbIM KOMMOHEHTOM Sipa KNeTKN ABMIAKOTCS

1) XpOMOCOMbI

2) pnboCcoMbl

3) MUTOXOHAPUN

4) xnoponsnacTbl

3. B pacTutenbHbIx KneTkax, B OT/IMYME OT XKMBOTHBIX, MPOUCXOANT

1) XemOCKHTe3

2) 6uocunHTe3s beska

3) oTocKHTE3

4) CVHTe3 IMNNAO0B

4. Kakas hopma 6ecrosioro pasMHOXXEHUA UCNONb3YeTCA A5 Pa3MHOXEHMS
MNOA0BO-ArOAHbIX KYNbTyp?

1) hparmeHTaLMSA

2) NOYKOBaHMe

3) BeretaTMBHOE pasMHOXEHMe

4) cnopoobpa3oBaHe

5. KneToyHasa CTeHKa pacTUTE/NbHbLIX K/IETOK MPenMyLLECTBEHHO COCTOUT U3

1) caxaposbl

2) rnuKoreHa

3) 6enka

4) uennnosbl

6. COBOKYMHOCTb BHELLUHUX NPW3HAKOB /11060ro opraHu3mMa
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1) reHoTumn

2) LOMWHaHTHbIEe

3) (heHoTUM

4) peLecCrBHbIMM

7. HacnefcteeHHas MHMopmaumsa cocpeaoToyeHa B KNeTke

1) B XpoMocomax

2) B IM30cOoMax

3) B pubocomMax

4) B AlC

8. ®YHKLUMM BOAbI B XKMBbIX K/ETKax

1) pacTBopuTesb

2) TpaHCMnopTHas

3) XMMWYECKNIA peareHT

4) BepHbl BCE OTBETHI

9. ONnoaoTBOPEHME - 3TO MNPOLIECC, B pe3y/bTaTe KOTOPOro:

1) pa3BMBaKOTCHA rameTbl

2) MPOVCXOANT CNNAHME COMATUYECKMX KTETOK

3) NPONCXOANT CUAHNE MY>KCKOW M XKEHCKOW rameT

4) obpasyeTca 6nacTtyna

10. CywHOCTb TeOpuM abuoreHesa cocTouT

1) MPONCXOXAEHNE YXKMBOTO 13 HEXXMBOIO

2) NOSABNEHNEM XMBOTO M3 XXMNBOIO

3) COTBOPEHUSt 6Orom

4) 3aHeCeHVeM XMBOr0 M3 KoCmMoca

11. Mpumep yrpoxaroLLen OKpacKu:

1) 3en1eHas OKpackay Ky3Heumka

2) APKO-KpacHas oKpacka 60Xbell KOPOBKM

3) CXOACTBO B OKpacKe OPHOLLKA Y MYXM- XXypPYasKu 1 OcCbl

4) CXOACTBO B OKpacke 1 (hopme Tesia ryceHmupbl U cyyka

12. Mpumep MeXBNLOBOM 60pbObLI 3a CYLLECTBOBaHME -

1) conepHNYEeCTBO CaMLOB 13-3a CaMKU

2) “6opbba ¢ 3aCyX0il” paCTEHNIA NYCTbIHM

3) CpaxXeHne XMLHNKA C XXepTBOM

4) 6opbba ABYX NECTPLIX AATNOB 3a Ayn/0

13. Hanbonee HanpseHHOW hopmoin 6opbObI 3a cylecTsoBaHue Y. JapBuH
cuunTan:

1) 6opbby € He6NAronPUATHLIMU YCNOBUAMU

2) MeXXBULO0BYHO

3) BHYTPVBW0BYHO
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4) BCe nepeyncneHHble (POPMbI B paBHOW CTEMNeHW

14. BuonornyeckMu (hakTopamu 3BOOLMM YenoBeka Obiu:

1) 06LeCTBeHHAsA XMN3Hb, CO3HAHME U eCTECTBEHHbIN 0TOOP

2) HacnefCTBEHHas M3MEHUYMBOCTb, Pa3BMTUE MOIOBHOIO MO3ra v TpyA4

3) HacneAcTBeHHas  M3MEHUMBOCTb, 6opbba 33  CyLLEeCTBOBaHUe,

eCTeCTBEHHbIN 0TOOP
4) W3roTtoBNeHWe opyaun Tpygda, 6opbba 3a CyllecTBOBaHWE M Pa3BUTHE

ro/I0BHOMO MO3ra

15. OpraHu3m c reHOTUMNOM aa Ha3blBaeTCs

1) ANromo3nroToi

2) reTepo3nroTom

3) romMO3uroTow Mo JOMUHAHTHOMY MPU3HaKY

4) roMo3uroToi No peLeccMBHOMY NPU3HaKY

16. OnpedenéHHbI Habop 1 hopma XPOMOCOM Y 0C06eil 0AHOro BUAa.

1) BUOXUMMNYECKNIA KPUTEPUI

2) TeHeTUYECKNIA KpUTepuil

3) MOPhONOrNYECKNIA KPUTEPUIA

4) (hr310N0rNYecKnia

17. TlosBneHne y APEBHUX MIEKONMUTAKOLINX YETbIPEXKAMEPHOIro cepaua,
TEen/IOKPOBHOCTW, Pa3BMTOW KOPbI FO/IOBHOrO MO3ra - npumMep

1) ngmoagantaymm

2) apomopo3a

3) bronornyeckoro nporpecca

4) 610N1I0rMYecKoro perpecca

18. MeToA, CYUHOCTb KOTOPOro COCTOWUT B KPaTHOM YBE/IMYEHWU 4ucna
XPOMOCOM B [eNALLEINCA KNeTKe, Ha3blBatoT METOLOM:

1) reteposuca 2) myTtareHesa 3) OTAa/IeHHON rnépuamsaumm

4)nonunnonguu

19. Bo3pacT 3emnu paBeH... NeT:

1) 10 Tbicsau 2) 13 munnmnappos 3) 75 TbicAY  4) 5 Munnnappos

20. CxoAacTBO 3apofpllleil MO3BOHOYHbLIX OTHOCUTCH K [AOKasaTe/lbCTBam
MaKpO3BO/IHOLMK

1) NaNeoHTONOrMYECKUM
2) aMOPUONOrNYECKUM
3) cpaBHUTENIbHO-aHATOMUYECKUM

4) 6UOXMMUNYECKUM
YacTb 2.

1. YCTaHOBUTE COOTBETCTBUE MEXAY (POPMOI 11 TUMOM PasMHOXKEHUS
OOPMA PASMHOXXEHUA T PASMHOXEHWNA
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A) noykosaHue 1)  becnonoe
B) napTeHoreHes 2)  [onosoe
B) BeretaTnBHOE pasMHOXeHWe
M) dhparmeHTaLms
1) pasmMHOXeHWe ¢ 06pa3oBaHEM 3UTOTbI
2. YCTaHOBWTE COOTBETCTBME MeXAy CTPOeHWeM U (DYHKUUAMM
3HA0MN1a3MaTNYECKOW CETU 1 KoMNiekca Monbmxm.

CTPOEHVE N ®YHKLNIN OPIrAHONAbI
OPrAHOMNAOB
1) cocTouT M3 rpynnbl MOMocTeld c A. 3HJ0NNa3MaTnyecKas ceTb
My3blpbKamMn Ha KOHL,AX B. Komnnekc "onbmpku

2) COCTOUT M3 CUCTEMbI CBA3AHHbIX
MeXXay coboi KaHa/bLeB
3) y4acTBYeT B 6UOCMHTE3E Oenka
4) yyacTByeT B 06pa3oBaHM TM30COM
5) yuacTByeT B 00pa3oBaHUN KNETOUHOW
060/104KN
6) OCyLLecTBNSeT TPaHCMOPT OpraHMYecKmx
BELLECTB B pa3Hble YacTUN KNETKM

3.  YCTaHOBMTE  XPOHONOMMYECKY)  MOC/eA0BaTe/IbHOCTb  TaKCOHOB,
MCNOMb3YeMbIX B CUCTEMATUKE YE0BEKA, HaUMHAA C Hanbosiee KPynHoro.

1 cemeicTBo FOMUHMARI

2 oTpaa MNMpumaTsl

3 TMN XOpA0Bble

4, pof Yenosek

3) knacc MnekonutatoLme

4. MpuBegeHa rpynna  opraHuamoB. OHM  CrpynnMpoBaHbl MO
ornpefeneHHOMY MpuU3HaKy, HO OfMH OpraHu3M B 3TOW Tpyrnne He MMEET 3TOro
NMpu3HaKa v NoaToMy ABASETCA NUWHUM. OnpegennTe, Kako OpraHu3M JINLLHWIA.
OTBeT 060CHYMTE.

1 Yx.

2. Bogopocnu.

3. Kapacs.

4. Jlaryuika.

5. CocHa.

5. PewwuTte 3apayy

Y cobak BuCAYME YLUM [OMUHUPYHOT Hafg crosuMmMun. Kakue LeHKu
nofy4yaTca OT CKPeLyMBaHWA reTepo3nroTHbIX Co6ak C BUCAYMMU yLIaMU MeXay
cobom.
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6. BcTaBbTe NponyLleHHble CoBa
[BVXYLLMK CUNAMKN 3BOOLUMUN ABNSKOTCS. .......... M3MEHUNBOCTb, 6OpbLOa

3a CYLLECTBOBAHUE U ............ Mpw co3aaHNM NOPOA, XXMBOTHBIX 1 COPTOB PacTEHWA
OCHOBHYIO PO/lb UrpatoT ............. M3MEHYMBOCTb WU ........ oT6op. Camoi

Hanps>KeHHON (hopMoi BOpbObI 3a CyLLEeCTBOBaHWE SABMAETCA........... , NMOCKOSIbKY
BO3MOXHOCTM OpraHM3MOoB NPVUMEPHO OAMHAKOBBI.
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