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1. OBLWAA XAPAKTEPUCTUKA PABOYEN MPOIrPAMMBbI
YYEBHOIO NMPEAMETA

1.1. MecTo y4yebHOro npegMeTa B  CTPYKTYpe  OCHOBHOM
npogeccMoHanbHON 06pas3oBaTe/IbHOM NPOrpaMmb|

YuebHbll  npegMeT  «buonorus» - ABNSETCS  06s3aTeNbHOM  YaCTbiO
00LLle06pa3oBaTeIbHOr0 LMKMNa OCHOBHOM MpodeccroHanbHOW 06pa3oBaTe/ibHOM
nporpammbl - MporpaMMbl MOAFOTOBKM CMeUVaIMCTOB CpefHEero 3BeHa no
cneymanbHocTh 38.02.01 SKOHOMMKA U ByXranTepcKuii y4eT (Mo oTpacnsam).

1.2. Lenu n nnaHupyemble pe3ynbTaTbl OCBOEHMS Y4e6HOro npeameTa

1.2.1 Llenn ocBoeHUs1 y4ebHOro npegmeTa

CofepXaHve nporpammbl y4ebHOro npegmeta «bronorns» Hanpas/feHO Ha
[OCTMXKEHME pe3yNbTaToB ero 1U3y4eHns B COOTBETCTBUM C TpebosaHuamn ®roC
COO c yyeTom npodpeccroHanbHo HarpasneHHocTn @rOC Crio

OCHOBHOI LEeNbH M3ydeHUs ydebHOro npeameTta «buonorus» ABNSETCA:
oBfafieHMe  ObyvaloWUMUCS  3HAHMSIMU O  CTPYKTYPHO-(PYHKLIMOHA/IbHOM
opraHm3aumMm >KMBbIX CUCTEM pa3HOro paHra W MpUOBPeTEHME YMEHWM
MCMOoMb30BaTb 3TW 3HaHWUA AN rPaMOTHbLIX AEACTBMA B OTHOLUEHUM OOBLEKTOB
YKMBOW NMPUPOAbI N PeLLeHNs Pa3/IMYHbIX XXU3HEHHbIX NPOG/eM.



1.2.2 MnaHnpyeMble pe3ynbTaTbl OCBOEHUSI Y4EOHOro npeameTa
Oco60e 3HaueHue y4yebHbIi NpeamMeT MMeeT Npu oPMUPOBAHMM 1 Pa3BUTUM OOLLMX 1 NMPOYPECCUOHAbHBIX KOMMNETEHUMN, a

TaKXKe COOTBETCTBYHOLUMX UM pe3ynbTataM 00y4veHusi cornacHo ®roC COO.
MnaHnpyemble pe3ynbTaTbl 06yyeHNS

KomneteHuuun (OK, MK)

OK 01. BblbupaTb cnocoobsl
peLueHns 3afau
npoteccnoHanbHoM
AEATENbHOCTM  NPUMEHUTENBHO
K pa3/IMyHbIM KOHTEKCTaM

Obuwune
NIP23 - TOTOBHOCTb K TpyAy, OCO3HaHWEe LIeHHOCTU
MacTepcTBa, TPYA0No6ue,;

JIP24 - TOTOBHOCTb K aKTMBHOW [JeATe/IbHOCTU
TEXHOMOMMYECKOM W COUMaNIbHON  HanpaBNeHHOCTH,
CMNOCOOHOCTb  MHUUMWMPOBATb,  MJaHMpPOBaTb WU
CaMOCTOATE/IbHO BbIMOJHATL TaKyH AeATeNIbHOCT;
P25 - uHTepec K  pasinyHbiM  cepam
NPOMEeCCUOHaNbLHOM AEATENIbHOCTH,

MP1 - camocToATeNlbHO  (hopMynmMpoBatb WU
aKTyanusuposaTb  MpobnemMy, paccmaTpusatb — ee
BCECTOPOHHE;

MP2 - ycTaHaBnMBaTb CYLUECTBEHHbIA MNPU3HAK WA

OCHOBaHMSi AN CpaBHEHWs,  Knaccudgmkaumm u
0606LLEeHNS;
MP3 - onpegensatb LUenu [AeATeNlbHOCTW, 3afaBaTtb

napameTpbl N KpUTEPUN NX [OCTUXKEHUS,
MP4 - BbIsBNATL 3aKOHOMEPHOCTU N MPOTUBOpPEYMa B

paccMaTpuBaeMbIX ABNEHUAX;
MP5 - BHOCUTb KOPPEKTMBbI B  [AeATe/IbHOCTb,
OLUeHMBaTb  COOTBETCTBME  Pe3y/NbTaTOB  LeNsaM,

OLeHMBaTb PUCKM NOCNELCTBUIN LeATENIbHOCTY;
MP6 - pa3BuBaTb KpeaT1BHOE MbILLIIEHNE NPY peLleHnin
YXU3HEHHbIX NPo6/1emM

OvcunnnuHapHsble
MP61 - 3HaTb O MeCcTe W ponn BGMONOTMK B CUCTEME
Hay4yHOro 3HaHus; (YHKLMOHA/IbHON TpamMOTHOCTU
yesioBeKa [1 PeLLEHUS XXMU3HEHHBIX Npob6/em;
P62 - YMeTb packpbiBaTb cofepxxaHue
OCHOBOMONaratWmx 61UoN0rMyYecknX TEepMUHOB W
MOHATUIA: XXW3Hb, K/ETKA, TKaHb, OpraH, OpraHu3M, Bug,
nonynsumsi,  3KocucTema,  6uoLeHo3,  buocdepa;
MeTab0/1M3M (0OMeH BeLLECTB M MpeBpaLLeHne 3Heprum),
romMeoctas  (camoperynauus),  6uocuHtes  Gesika,
CTPYKTYpHas opraHusauus YXUBbIX cucTem,
[OVCKPETHOCTb, CaMoperynsums, camMoBOCNpon3BeseHne
(penpoaykumsa),  HacnefCcTBEHHOCTb,  M3MEHUMBOCTb,
3Hepro3aBnCcMMOCTb, POCT W pas3BUTUe, YpPOBHeBas
opraHusauus;
MP63 - YMETb packpbiBaTh cofepxaHue
OCHOBOMONAratoLLMX 60O MYECKNX TEOPUIA U TUMOTES:
KIETOYHON, XPOMOCOMHOM, MYTaLMOHHOM,
3BOJTOLMOHHOM, NPOUCXOXKAEHNSA YKU3HU N YeNOBEKa;
MP64 - ymeTb packpbiBaTb OCHOBOMOMAraroLLme
ouonornyeckme 3akoHbl U 3akoHomepHoctun (I
MeHgens, T. MopraHa, H.W. Basunosa, 3. 'ekkens, @.
Mtionnepa, K. bapa), rpaHuubl UX MNPUMEHUMOCTU K
XWBbIM CMUCTEMAM,;
IIP65 - npuMmeHATbL OCHOBHble METOAbl Hay4HOro
Mo3HaHWA, 1UCMosib3yemble B 61Monorun: HabnoLeHns v



MP7 - BnageTb HaBblKamu y4ebHO-UCCneaoBaTeNbCKOM
N NPOEKTHOW AeATeNbHOCTU, HaBblKaMW paspeLleHuns
npoo6newm;

MP12 - BbIIBNATb MPUYUHHO-CNEACTBEHHbIE CBA3M U
aKTyanm3uposaTb 33agayy, BbIABUraTb TUMNOTE3y ee
peLleHns, Haxo4uTb aprymMeHTbl ANnA [O0Ka3aTenbCcTBa
CBOMX YTBEPXAEHWI, 3a[aBaTb NapaMeTpbl U KPUTEPUN
peLleHuns;

MP13 - aHann3npoBaTb MOMyYeHHble B XO4e peLleHns
3aflaun  pe3ynbTaTbl, KPUTUYECKM OLEHMBATL  UX
[LOCTOBEPHOCTb, MPOrHO3MpoBaTb U3MEHEHME B HOBbIX
YCNoBUSX;

MP17 - ymeTb NepeHOCUTb 3HaHUSA B NO3HaBaTe/IbHY0
N NPaKTUYECKY 061aCTU XN3HeLesATeNbHOCTH;

MP18 - yMeTb WHTErpvpoBaTb 3HaHUA U3 pasHbIX
npeAMeTHbIX 061acTeil;

MP19 - BbigBUratb HOBble  UAew,
OpUTNHasbHbIe NOAX0AbI U peLLeHus;
MP20 - cTaBuTb Npobnembl 1 3adayu, AONycKatolme
a/IbTEPHATUBHbIE pPeLLeHNs;

npepnaratb

OMUCaHUA >KMBLIX CUCTEM, MNPOLECCOB W ABMIEHUMN,
opraHMsaumMm 1 MpoBefeHns  BGUOMOrNYecKoro
3KCNepuMEHTa, BbIABWXKEHWS  TUMOTE3,  BbIAB/IEHUA
3aBUCMMOCTU  MEXay WCCNefyeMbIMUA  BENNYMHAMN,
06BbACHEHUS NoyYeHHbIX pe3ynbTaToB 7
(hopMy/nMpOBaHWA  BbIBOLOB  C  MCMO/b30BaHNEM
Hay4HbIX NMOHSATUIA, TEOPUI N 3aKOHOB;

MP66 - ymMeTb BbI4ENATb CYLIECTBEHHbIE MPU3HAKK
BUPYCOB, KNeTOK  MNPOKapuoT M 3YyKapwuoT;
O[HOK/IETOYHbIX W  MHOTOK/ETOYHbLIX OpraHu3mos,
BMAOB, OMOreoLeHO30B W 3KOCUCTEM; OCOBGEHHOCTU
npoueccoB 06MeHa BELLECTB U NPeBpaLleHns aHeprm B
KNeTKe, (hoTOCUHTES], NAacTN4ecKoro n
3HepreTMyeckoro 06MeHa, XeMOCMHTe3a, MUTO3a,
Mein03a, OnIoAO0TBOPEHUS, PasBUTUA N Pa3MHOXEHUS,
NHAMBUAY&/ILHOTO Pas3BUTUA opraHu3Ma (OHTOreHesa),
6opbObl 3a CyLLEeCTBOBaHWE, eCTeCTBEeHHOro oT6opa,
BNA006pa3oBaHns, NPUCNocob/1IeHHOCTU OpPraHM3MoB K
cpefe 06WUTaHWA, BNAHUA KOMMOHEHTOB 3KOCUCTEM,
aHTPOMOTreHHbIX W3MEHEHWA B 3KOCUCTEMax CBOEM

MeCTHOCTM, KpyroBopoTa BeLIeCTB M MpeBpalleHue
3Heprum B buocgepe;
MP68 - yMeTb pewatb OGMONOTMYECKMe 3adaul,

COCTaBNATb FEHOTUMUYECKNE CXeMbl CKpeLmBaHns Ans
pa3HbIX TUMNOB HaCMef0BaHUA MPU3HAKOB Y OpraHn3mos,
COCTaB/IATL CXEMbl MepeHoca BELeCTB W 3HEeprum B
aKocmucTemax (Lenu nuTaHus, nuLLeBble CeTu);



OK 02. Vicnonb3oBatb
COBPeMeHHbIe CpefCcTBa Nowmcka,
aHaM3a M UHTepnpeTayuu
NH(opmaLunn n
NHOPMaLNOHHbIE TEXHOIOM N
ans BbINO/IHEHWS KENED
NpoheccMoHabHOM
[eAaTeIbHOCTH

np32 - C(hOPMUPOBAHHOCTb  MUPOBO33PEHNS,
COOTBETCTBYHOLLLEr0 COBPEMEHHOMY YPOBHIO pas3BUTUA
HayKy W OOLLECTBEHHO NPaKTWKW, OCHOBAHHOIO Ha
Ananore  KynbTyp, CMOCOOCTBYIOLLEN0  OCO3HAHWUIO
CBOEro mMecTa B NONKY/IbTYPHOM MUPE;

J1IP33 - coBepLUEHCTBOBAHME S13bIKOBOMN U YMTATENbCKOM
Ky/bTypbl KakK CpeAcTBa B3aMMOAEWCTBUA  MeXay
NIOABMU 1 MO3HAHWA MUPA;

JIP34 - 0cO3HaHWe LEHHOCTU Hay4HOWN AeATEeNIbHOCTH,
rOTOBHOCTb OCYLLIeCTBNIATL NPOEKTHYO n
1NccnefoBaTeNIbCKYH AeATeNbHOCTb MHANBUAYAILHO U B
rpynne;

MP21 - BnafieTb HaBblKaMu NONYYeHUA UHOpPMaLLMmn 13
WUCTOYHUKOB  pasHbIX  TWUMOB,  CaMOCTOATE/IbHO
OCYLLIeCTBNATL MOWUCK, aHann3, cuctematusaunio wu
NHTEPrpeTaumio  MHGopMaumumM pasinyHbIX BULOB U
(hopm MpeaCcTaBeHns;

MP22 - co3pfaBaTb TEKCTbl B pas/iNyHbIX hopmarax C
YYETOM  Ha3HayeHuUs  MHQopMauuMm U1 LEeNeBoi
ayamTopun, BblOVpas ONTUM&/IbHYHO (hopmy
npeACcTaB/IEHNA U BU3Yyann3aLuuu;

MP23 - oueHuBaTb [OCTOBEPHOCTb, /IETUTUMHOCTb
NH(OopMaLMK, ee COOTBETCTBME NPaBOBbLIM Y MOPa/IbHO-
3TUYECKNM HOopMaM;

MP24 - ucnonb30BaTb CpeAcTBa UHPOPMALMOHHBIX U
KOMMYHVUKaUVOHHBIX ~ TEXHONOTUA B PeLUeHUM
KOrHUTUBHBIX, KOMMYHUKaTUBHbIX 7
OpraHu3aumoHHbIX 3a4a4 ¢ cobntoieHneM TpeboBaHMM
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MP69 - ymeTb KPUTUYECKM OLeHMBaTb WHGOpMaLuIo
6110/10rN4ecKoro coaepXaHus, BK/IHOYALOLLYHO
NnceBAOHay4YHble 3HaHWA W3 Pas3INYHbIX UCTOYHMKOB
(cpeactBa MacCcoBOW NHopMaLmm, Hay4HO-
nonynsipHble martepuasnsbl); NHTEPNPEeTUPOBaTb
3TUYECKME aCMeKTbl COBPEMEHHbIX WCCMeA0oBaHUA B
6uonorun, meauunHe, GUOTEXHONOMNK; paccMaTpuBaTh
rnobanbHble 3KO/NOrnYecKme npo6nembl
COBPEMEHHOCTK, (hOPMMPOBATL MO OTHOLUEHUHD K HUM
COOCTBEHHYO MO3ULNIO;

MP610 - ymeTb co3AaBaTb COOCTBEHHbIE MUCbMEHHbIE Y
YCTHble  COOOLUEHNA Ha OCHOBE OMONOrMYecKomn
MH(OPMaUMN 13 HECKOSIbKUX WCTOYHMKOB, FPamoTHO
NCMONb30BaTb MOHATUIHbIN annapaT 61MoNornn.



OK 04. AhheKTUBHO
B3aMMOAEeCTBOBaTb M paboTaTh
B KO/IEKTMBE Y KOMaH/e

3PrOHOMMKKM,  TEXHWKW  6e30MacHOCTW,  TUTMUEHBI,
pecypcocoepeXeHmns, NpPaBoBbIX U 3TUYECKMUX HOPM,
HOPM MH(OPMALMOHHON 6e30MacHOCTY;

MP25 - Bnagetb HaBblKkaMy pacno3HaBaHUs M 3alnThl

NH(opmaLmu, NH(OPMALMOHHON 6e30nacHoOCTK
NIMYHOCTU
NIP24 - TroTOBHOCTb K AaKTUBHOW [eSTeNbHOCTM

TEXHOMOMMYECKON W COLMaNIbHON  Hanpas/IEHHOCTH,
CMNOCOBHOCTb  MHMUMMPOBATb,  MaHMpoBaTb U
CaMOCTOATE/IbHO BbINO/HATL TaKYH AeATENIbHOCTb;
JIP26 - roToBHOCTb M CNOCOBHOCTL K 06pa30BaHUIO U
caMo06pa30BaHMIO Ha NPOTAXEHUN BCEIN XXN3HW;

MP7 - BnafieTb HaBblKaMn y4ebHO-MCCef0BaTe/IbCKOM
N MPOEKTHON [eATeNIbHOCTW, HaBblKaMW paspeLleHus
npobnem;

MP31 - noHuMMaTb M MCNO/Mb30BaTb MNPEMMYyLLECTBa
KOMaH/HO 1 NHANBUAYaNbHOW paboThl;

MP32 - Bbl6GUpaTb TEMAaTUKYy WU METOAbl COBMECTHbIX
JecTBUA € y4eTOM  OOLMX  WHTEpPecoB, MU
BO3MOXXHOCTE KadKAO0ro YsieHa KONIeKTUBa,;

MP33 - NpuHMMaTb LeN COBMECTHOW [esTeNbHOCTH,
OpraHv3oBbIBaTb M KOOPAMHMPOBATb [AENCTBUSA MO ee
LOCTUXKEHUIO: COCTaB/ATb nnaH [eCTBUN,
pacnpegensts poanM C y4eTOM MHEHMWI Yy4aCTHWUKOB
06Ccy»aaTb pe3ynbTaTbl COBMECTHON PaboThl;

MP37 - ocywecTBnATb MO3UTUBHOE CTpaTermyeckoe
NnoBefeHVe B pPa3INYHbLIX CUTyauusx, MpPOABNATb
TBOPYECTBO M BOOOpaxKeHMe, 6bITb MHULMATUBHBIM
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MP65 - nNpUMEHATb OCHOBHble MeToAbl Hay4HOro
Mo3HaHWs, UCMOoJb3yeMble B OMOMOMMN: HabNIOAeHNA 1
OMNCaHNSA >KMBbLIX CUCTEM, TMPOLECCOB U  ABMEHUIN;
opraHusaumu M npoBefeHust  BMOMOrMYecKoro
3KCMEPUMEHTa, BbIABWKEHMSA TUMNOTE3, BbISABAEHUSA
3aBUCMMOCTU  MEXAY WCCNesyemMbiMU  BENNYMHAMMU,
06bACHEHNA NONYYeHHbIX pe3ynbTaToB n
(hopmMynMpoBaHUA  BbIBOJOB  C  UCMOJ/Ib30BAHUEM
Hay4HbIX MOHATWIA, TEOPUIA N 3aKOHOB;



OK 07. CopeincTBoBaThb
COXPaHEHUto OKpYy»KatoLLen
cpefbl,  pecypcocbepexeHunto,
NPUMEHSATb 3HaHWA 06
N3MEHEHUN Knmmara,
NPUHUMMbI 6epexxnmBoro
NpPOn3BOACTBA, 3(h(heKTNBHO

[eiCcTBOBaTb B Ype3BblYaHbIX
cUTyaumax

MP55 - npuvHMMaTb MOTMBbLI M aprymeHTbl APYrux
NIOJEN Npy aHan3e pesynbTaToB AeATeIbHOCTH;

MP56 - npn3HaBaTb CBOE MPaBO ¥ NPaBo APYrUX Noaen
Ha OLUMOKM

NP27 - chopMMPOBAHHOCTb 3KOMOMMYECKON KYNbTYpbl,
NMOHUMaHWe  BAUAHWA  COLMASIbHO-3KOHOMUYECKMX
MPOLECCOB Ha COCTOSIHME MPUPOAHOW W COLMasbHOWA
cpenbl, 0CO3HaHue rnobanbHoro Xapakrepa
3KONIOTMYECKMX NPobnem;

P28 - nnaHupoBaHWe M OCYLLEeCTBNEHWE AENACTBUI B
OKpYXXalolllei cpefe Ha OCHOBe 3HaHUS  Lenen
YCTOMYMBOrO Pa3BUTUS Ye/I0BEYECTBA;

P29 - aKTVMBHOE HenpuaTue AeWACTBUIA, NMPUHOCALLMX
Bpes OKpYXXatoLLei cpege;

JIP30 - yMeHue MpOrHo3MpoBaTb HebnaronpuAaTHbIE

9KONIOTNYEeCKMEe  MOCMEACTBUA  MpeLnpvHUMaeMbIX
[leNCTBUIA, NPeaoTBpaLLaTh UX;
NP31 -  pacwupeHve  onbiTa  [eATeNbHOCTU
3KONOrMYECKO HanpaBeHHOCTH;
MP5 - BHOCUTb KOPPEKTMBbI B  [EATE/IbHOCTb,
OLeHMBaTb  COOTBETCTBME  Pe3yNbTaTOB  LENAM,

OLeHMBaTb PUCKMN MOCNELCTBUIN AeATeNIbHOCTY;

MP7 - BnageTb HaBblkamu y4ebHO-UCCne[0BaTeNlbCKOM
N MPOEKTHOW [eATeNbHOCTWU, HaBblKamy paspeLleHus
npo6nem;

MP48 - ymMeTb OLEHMBaTb PUCKA W CBOEBPEMEHHO
NMPUHUMATb PELLUEHUS MO UX CHUKEHUIO

MP67 - yMeTb NPUMEHATb MNONYYeHHble 3HaHWA AnA
06bACHEHNS BMONOrMYECKMX NPOLLECCOB N SBNEHWUIA, ANA
NPUHATUA NPaKTUYECKUX PeLUeHWin B MNOBCELHEBHOM
XWU3HW C Uenbto obecreveHns 6e30MacHOCTM CBOEro
300pOBbS M 3[0POBbSi  OKPYXaloWuWx  Nogei,
co6ntofeHNs  340poBOr0  06pasa  >KU3HW,  HOPM
rpaMOTHOIO MOBEAEHNS B OKPY)KatOLLEA NPUPOAHON
cpefe; MOHMMaHWe HeobXoAMMOCTU  MCMOb30BaHWS
[OCTVKEHWIA COBPEMEHHOM 6MONOrMN 1 BUOTEXHONOMNIA
[N paumvoHabHOro NPUPOAOMNO/b30BaHNS;



MK 15. OcyLecTsnaTtb
TEKYLLY0O  TPYnnupoBKY U
nTorooe 0606LLEHNE (haKTOB
X03ACTBEHHOW AeATeNbHOCTU

JIP28 - nnaHMpoBaHWe W OCYLLECTB/EHNE [eCTBUI B
OKpy)alolle cpefie Ha OCHOBE 3HaHWS  Lienei
YCTONYMBOr0 PasBUTUA Ye/IOBEYECTBA,;

JNIP29 - aKTUBHOE HENpUATUE AEWCTBMIA, MPUHOCALLMX
Bpef OKpYXXatoLLel cpege;

JIP30 - yMeHMe MporHo3npoBaTb He6M1aronpusTHbIE

3KOMOrnyeckne  MNOCNeACTBUS  NpeanpUHMMaeMbIX
[leNCTBWIA, NpefoTBpaLLaTh 1X;
NP31 - pacwupeHve  onbiTa  [esATeIbHOCTU

9KO/I0MMYeCKON HanpasNeHHOCTH,;
MP48 - ymeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO
NMPUHUMATb PELLUEHUS MO UX CHUKEHWIO;

MP1 - CaMOCTOATE/IbHO  (hOPMY/IMpoBaTb W
aKTyanmMsuposatb  npobnemy, paccmarpuearb  ee
BCECTOPOHHE,

MP6 - pasBuMBaTb KpeaTMBHOE MbILLIEHNe npu

PeLLEHN XKN3HEHHBIX NPO6IeM;

MP16 - oCyWecTBATb LeNeHanpaB/eHHbIA MNOUCK
nepeHoca CpeactB M CrnocoboB  [eiicTBUS B
NPOMECCUOHANTLHYIO CPeLy;

MP17 - ymeTb NepeHOCUTb 3HaHUA B MO3HaBaTe/lbHYH
1 NPaKTUYECKYH 06/1aCTU XMU3HELEATEIbHOCTY;

MP48 - ymeTb oOLEHMBaTb PUCKN W CBOEBPEMEHHO
NMPUHUMATL PELLEHUSA MO UX CHUXKEHUIO;
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MP69 - ymMeTb KPUTUYECKM OLEHMBATb WMHMOPMaLNIO
61010 MYECKOro coaepXaHus, BK/HOUAIOLLYHO
NCeBAOHAYUHblE 3HAaHWUA W3 Pa3INYHbLIX WUCTOYHMKOB
(cpeacTea MacCOBOWA NHopMaLmm, Hay4HO-
nonynspHble martepuanbl); NHTEPNpPeTUpPOBaThH
3TUYECKME acneKkTbl COBPEMEHHbIX WCCNefoBaHUA B
ovonornn, MeamuuHe, 6UOTEXHONOIMK; paccMaTpmBaTh
rnobasbHble 3KOJIOTNYeCKme npo6siembl
COBPEMEHHOCTK, (POPMMPOBATL MO OTHOLLEHUIO K HUM
COOGCTBEHHYIO MO3ULINIO;



2. CTPYKTYPA N COOEP>XAHUWE YUEBHOI' O NMPEOMETA

2.1. O6bem yyebHOro npeameTa 1 BUbl y4ebHOM paboThl

Bug yuyebHoih paboThbl O6beMm B yacax
O6bem 0b6pas3oBaTeNbHO NporpaMmbl y4e6HOTo NpegmeTa 70
Ob6na3aTenbHasa ayguTopHasa Harpyska: 70
TEOpPETUYECKME 3aHATUS, 50
B T.4. B (hOpMe MpaKTUYEeCKOW NOAroTOBKM —
NpPaKTUYECKNE 3aHATUA, 20
B T.4. B (hopme NpaKTUYEeCKOM NoaroToBKM 8

nabopaTopHbIe 3aHATMS,

B T.Y. B )OPME MPAKTUYECKOI NOArOTOBKM
CamocToATeNnbHas pa60Ta,

B T.4. B (hOpMe NPAKTUYECKOI NOAroTOBKM

VHaMBUAYanbHbIN NPOEKT —

MpomeXxyTouyHaa aTTecTaumna:
-onddepeHLNPOBaHHbI 3a4eT 2



2.2. TemaTM4YeCKNiA NaH 1 cogep>kaHue y4ebHoro npegmera

B Ttom
yucne
HaunmeHoBaHue Cofep>xxaHune yyebHoro matepuana u popmMmbl opraHusayummn O6bem npakTun
pas3nenos N TeM [EeATENBbHOCTHN o6yL|arou.|,|/|xcs'-| B yacax yeckasd
noAroToBK
a
1 2 3 4
Pasgen 1. buonorua Kak Hayka. K Bble CUCTEMbI U UX OpraHusaumns
Tema 1.1. TeopeTuueckoe 3aHaTue. buonorna kak Hayka. O6uias
Buonorus XapaKTepUCTUKA XKN3HU
B cMcTeMe HayK.  buonorma - Hayka 0 >XuBoW npupoge. Csasu Guonormm c
Obwwas OO6LLECTBEHHbIMU, TEXHUYECKUMU W APYTMMU €CTECTBEHHbIMU
XapaKTepuCTUKa  HaykKaMu, (UIocomrenn, penurnein, 3TUKOM, I3CTETUKOW U
YKU3HN npasom. Ponb 6uonorun B (POPMMPOBAHUN  COBPEMEHHON
Hay4HOI KapTUHbI Mmpa. CucTeMa GMONMOrNMYECKMX HayK.
MeToabl  MO3HaHMS  XKMBOW  nmpupodbl  (HabnroaeHue,
3KCMEepMMEHT,  OMucaHWe,  U3MepeHne,  Knaccupukaums, 2 —
MOZENMPOBaHMe, CTaTUCTUYeckas 06paboTka faHHbIX).
XuBble cucteMbl (6MOCUCTEMbI) KakK nNpeaMeT  U3yyeHus
ovonornn. OTANYME XKMBbIX CUCTEM OT HEOPraHMYecKom
npupogbl. CBoMCTBa BUOCUCTEM M NX pa3HOO6pasye.
YpoBHU opraHusauumu ouocucTem: MOJEKY/IAPHO-
FeHETMYECKNIA, KNETOUHBIA, OpraHW3MEeHHbIN, NOMYAALMOHHO-
BUAOBOM,  3KOCUCTEMHbIA  (6MO - reoueHOTUYECKMIA),
orocdepHbIi
Pasgen 2 XuMn4yeckuii coctaB n CTPOEHNE KNETKHN
Tema 2.1. TeopeTnyeckoe 3aHATMe. XUMUYECKUA COCTaB  KETKM. 9 .
XUMUYECKNe 3M1eMEHTbI: MaKpO3/1eMeHTbl, MUKPO3/IEMEHTI.
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Koabl 06W X KOMMETEHUWUI 1”
NMYHOCTHbIX, MeTanpeaMeTHbIX,
npeAMeTHbIX Pe3ybTaToB,
hopMUPOBAHUIO KOTOPbIX
CNOCOBCTBYET 3/IEMEHT
nporpamMmmel
5

OK 02

NnP32, NP33, N1P34

MP21, MP22, MP23, MP24,
MP25;

P69, MNP610

OK 01; OK 02; OK 04
NnP23, IP24, NP25 ; JIP26;



XunumMmnueckuii
COCTaB KNeTKN.

Tema 2.2.
CTpyKTypHO-
(hYHKUMOHabHaA
opraHusauus
KNETOK

Boga ©“ MuHepanbHble BewlectBa.  PyHKUMM  BOAbl U
MWUHEepa/ibHbIX BELLECTB B K/IETKe.

OpraHuyeckune BellectBa KeTku. benku. CoctaB M CTpoeHWe
6enkoB. AMUHOKUCNOTbI - MOHOMEpPbI 6eNKoB. HezameHVMbIe 1
3aMeHVMble  aMWHOKWCNOTbl.  AMUHOKMUC/IOTHBIA  COCTaB.
YpOBHM  CTPYKTYpbl  GeNKOBOW  MOseKy/bl  (nepBUYHas,
BTOpPMYHasA, TPeTUYHAA W YeTBepTUYHaA  CTPYKTYpa).
XunmMunyeckme cBoKWcTBa 6enkoB. buonornyeckne (yHKLUM
6enkoB. depMeHTbI - BUMONOrnyeckmne KatanmsaTopbl. CTpoeHme
(hbepMeHTa: aKTUBHbIA LEHTP, CcybCcTpaTHas CneuugUYHOCTb.
KothepmeHTbl.  ButamuHbl.  OTmMuma  epMeHToB  OT
HeopraHM4ecKnX KatasmsaTopos.

YrneBogbl: MOHoOcaxapuabl (rmokosa, pnbo3a 7
Ae30Kcnpnbosa),  gucaxapuabl  (caxapo3a, NaKkTo3a) WU
nonucaxapuasbl (kpaxman, [NINKOTEH, LIeN/1101034a).

Bronornyeckune QyHKUMW yrnesogos. JIunuabl: TpUrIMuepuabl,
(hochonmMnnibl,  CTepouabl. rmapodunbHO-rnaPodPO6HbIE
cBoicTBa. buonorunyeckne ¢yHKuun nunugos. CpaBHeHWe
yrneBofoB, 0eNKOB W JIMNUAOB KakK WCTOYHUKOB 3HEpruu.
HyknenHosble kucnotel: AHK u PHK. Hykneotugbl -
MOHOMepbI HYKNeNHOBbIX KMUCMoT. CTpoeHve u dyHkummn AHK.
CtpoeHue u yHKumMn PHK. AT®: cTpoeHune 1 PyHKLMn
TEOPETVILIECKOG sanaTue. Knetka

LinTonorna - Hayka o KneTke. KnetoyHaa Teopusa - npumep
B3aMMOZENCTBUA Uael 1 (hakToB B HAYYHOM NO3HaHUW. MeTofb!
N3YYeHNs KNETKN.

KneTka Kak LenocTHas >kuBasa cuctema. O6LMe Mpu3HaKK
K/IETOK: 3aMKHYTas Hapy>kHas memb6paHa, Mosiekysbl AHK Kak
reHeTUYeCKWUiA annapar, cucTema cUHTe3a 6enka.

NP32, NP33, JIP34

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

MP61; MP62; MNMP63; MNMP65; rP66.

OK 01; OK 02; OK 04

NP23, NP24, NP25; NP26;

NnP32, NP33, N1P34

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

MP61; MP62; NMP63; MNMP65; MNMP66.



Tunbl  KNETOK:  3yKapumoTMyeckasd W  MNPOKapuoTUyecKas.
OcobeHHOCTU CTPOEHMS NPOKapUOTNYECKOM K/ETKM.
KnetouHasi cTeHKa OakTepuid. CTpPOEHME 3YKapUOTMUECKOMN
KNeTkn. OCHOBHble OT/NYMS  PaCTUTENIbHOM, >XMBOTHOM W
rPMOHOM  KNeTKN. [MOBEPXHOCTHbIE  CTPYKTYpbl  KNETOK-
KNeToyHas CTeHKa, rNINKOKaINKC, nx QYHKUMN.
Mna3maTnyeckas MembpaHa, ee CBOMCTBA N (DYHKLIMK.
LinTonnasma n ee opraHouabl. OgHOMeMOpaHHbIE OpraHoUbl
Knetku: AIC, annapar ["onbaKu, NM30combl. [1oyaBTOHOMHbIE
opraHonbl KNeTKU: MUTOXOHAPWW, NNacTuabl. MponcxoxaeHue
MUTOXOHAPUA W nnactua. Buabl nnactug. Hememb6paHHble
opraHomAbl KNeTKW: pub0oCOMbI, KNETOUHbIN LEHTP, LIEHTPUON,
PECHUYKN,  XKTYTUKW.  DYHKUUW  OpraHoMaoB  K/ETKW.
BkntoyeHus.

A0po - PerynaTopHbIi LEHTP KNeTKn. CTpoeHWe aapa: aaepHas
060/104Ka, KapuonnasMa, XpoMaTuH, SAPbILLKO. XPOMOCOMbI.
TpaHCcnopT BELLECTB B K/eTKe

MpakTuueckoe 3aHsTue Nel CpaBHeHWe CTPOEHUA K/eTOK
PacTeHWUIA, FPMO0B U XXMBOTHbIX

Paspen 3. )Kn3HeaeATe/IbHOCTb KJ/IETKN

Tema 3.1.
OO6MeH BeLLECTB U
npespaLyeHve
3HEPruu B KNeTke

TeopeTnueckoe 3aHaTme. OOMEH BeLIECTB W NpeBpaLleHune
3HEPrun B KNeTKe

O6bmeH  BellecTB, waM  MeTabonmMaMm.  AcCMMUNAUMS
(mnacTuyecknin 06MeH) U AUCCUMUNAUMA  (3HEPreTUYECKUI
06MeH) - [1Be CTOPOHbI €JMHOr0 npoLecca metabonusma. Posb
3aKOHOB COXpaHeHUs BellecTBa WM 3HEPrunm B MOHUMAHUK
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OK 02; OK 04

NP32, NP33, J1IP34

MP1; MP2; MP3; MP4; MPS5;
MP6; MP12, INMP61; MNMP62; INMP63;
P65; MP66.

OK 01; OK 02; OK 04

NP23, NP24, IP25; NP26/1P32,
NP33, N1P34

MP4; MP5; MP12; MP21, MP23
P62, 1NP66, NP69, rNP610



Tema 3.2.
BuocuHTes benka

Tema 3.3.
Bupychl

meTabonu3Ma. Tunbl 06MeHa BeLecTB: aBTOTPOMPHBIA 1
reTepoTpoHbIA. Pofib  (bepMeHTOB B OOMEHe BeLLEeCTB U
NpeBpaLLleHnn 3Heprum B KneTke. POToCUHTe3. CBeToBas U
TemMHOBas  (pasbl  (poTOCMHTE3a. Peakumm  (POTOCMHTE3A.
AMDEKTUBHOCTL (DOTOCUHTE3a. 3HayeHMe (HOTOCMHTE3a [ANnA
XM3HU Ha 3emne. BnusHue ycnoBuid cpefbl Ha QPOTOCUHTE3 U
CrMoco6bl MOBbIWEHUA €ro MPOAYKTUBHOCTU Y  KYNbTYPHbIX
pacTeHWin. XeMOCUHTEe3. XeMOCUHTe3upylowue 6akTepum.
3HayeHMe XeMOCUHTe3a A/11 XKU3HU Ha 3emne.

OHepreTnyecknii 06MeH B KfeTKe. PaclyennieHve BeLLeCTB,
BbleNeHe M aKKyMy/MpoBaHWE 3HEeprum B K/eTke. ITanbl
3HepreTnU4Yeckoro obmeHa. 'MnMkonus. BpoXkeHe 1 ero Bufpl.
KucnopogHoe — OKUC/EHMe, WM KNeTOYHOe  AblXaHue.
OkucnutenbHoe (hochopunmpoBaHue. hPeKTUBHOCTb
3HepreTn4eckoro obmMeHa

TeopeTuyeckoe 3aHaTue. bocnHTes benka

Peakumv maTtpuyHoOro cuHresa. ["eHeTuyeckasd WHgopmaums v
OHK. Peanuzaumsi reHeTMyecKon WHMOOPMaUUN B KETKE.
[eHeTUYeCKUA KoL W ero CBOWCTBa. TpaHcKpunuusa -
MaTpuuHblii cuHTe3 PHK. TpaHcnsuus - OuocuHTe3 6enka.
JTanbl  TpaHcnaumMu.  KoaupoBaHMe  aMUHOKMCNOT.  Ponb
pnbocom B 6UoCHHTE3Ee benka

MpakTunueckoe 3aHATue No2  PelleHne 3agady  no
MOEKYNAPHOW 6ronorumn

TeopeTnueckoe 3aHsTue. HEKNETOUHbIE (OPMbI XWU3HU -
BUpycbl. VcTopusa oTkpbiTua Bupycos (4. . BaHOBCKUIA).
OC06eHHOCTM CTPOEHMS W XM3HEHHOro LMKfa BUPYCOB.
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OK 01; OK 02; OK 04

NP23, NP24, 1P25; NP26J1P32,
NP33, /1P34

MP4; MP5; MP12; MP21, MP23
MP62, 1NPe66, P69, rNP610

OK 01; OK 02

NP23, NP24, NNP25; NP26J1P32,
NP33, NP34

MP4; MP5; MP12; MP21, MP23
MP62, MNMP63, NP64, NP65, NP66,
OK 01; OK 02; OK 04

NP23, NP24, NP25;/1P26;

NnP32, JIP33, N1IP34



BakTepuotharn. BonesHW pacTEHMI, >KMBOTHbLIX U YEOBEKA,
BbI3blBaEMble BMpycamMu. Bupyc mmmyHoZeumumTa 4enoBeka
(BLY) - BO36YyanTENb Crnn da. MpodmnakTrka
pacnpocTpaHeHNs BUPYCHbIX 3a60/1eBaHNIA

KoHTponbHasa paboTta Nel

Pasnen 4. PasMHOXeHNe u nHonBunayanbHoOe pasBuTtme opraHnM3mMoB

Tema 4.1.
YKM3HEHHBIA LMK
KNeTKu

Tema 4.2.
®opmbl
Pa3MHOXKeHWS
OpraH13moB

TeOpeTI/I‘-IECKoe saHaTne. MUTO3

KNeToYHbIN UMK, UKW XKU3HEHHBIN UMK KNeTKu. HTepdasa u
MKUTO3. MpoLecchl, NpoTeKatoLLMe B MHTepdase. Penvkaums -
peakumns matpuyHoro cuHTesa [HK. CTpoeHue XpomOCOM.
XPOMOCOMHbIA  Habop -  KapuoTun.  AunaougHblin - u
ranfionaHbli XPOMOCOMHbIe Habopbl. XpomaTtuisbl.
LinTonornyeckme OCHOBbI PasMHOXEHUA M MHANBUAYaANbHOMO
pasBuTUA opraHu3moB. [eneHve KneTku - MuTo3. CTaguu
MuUTO3a. NpoLeccsl, NponcxosLLme Ha pasHbIX CTaAnAX MUTO3a.
Buonornyecknin cmbicn mMuTto3a. [porpammupyemas runbenb
KNEeTKN - anonTo3

TeopeTunueckoe 3aHaTre. DPOPMbl PA3SMHOXKEHUA OPraHNU3MOB.
Meiio3

Becnonoe ¥ Mo0MoBoe pasMHOXeHMe. Buabl  6ecnonoro
pasMHOXeHUs: [AeneHne Ha[BOE W [MOYKOBaHWE OfHO W
MHOTOK/1eTOYHbIX, CnopoobpasoBaHue, BeretaTtuMBHOe
pasmMHOXKeHMe. VICKYyCCTBEHHOE KNOHMPOBaHMe OpraHn3MoB, ero
3HauyeHue ANa cenekuymn.

MMonoBoe pa3MHOXEHWe, ero oTAnMumMa ot 6ecronoro. Meios.
Cragun Meiio3a. [lpoueccbl, npoucxogswime Ha CcTaguax
meliosa. [lloBeaeHMe XpOMOCOM B Meiio3e. KpoccuHrosep.
Buonornyecknini cmbiCn 1 3HadeHWe Meiosa. ameToreHes -
npovuecc 06pa3oBaHNs MOJIOBbIX KMNETOK Y XXMBOTHBbIX. 10M10Bble
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MP1; MP2; MP3; MP4; MPS5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; MNMP63; MNMP65; MNMPG66.

OK 01; OK 02; OK 04

npP24, NP26, NP33, /1P34

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

P65, MNP6Y, MNP610

OK 01; OK 02; OK 04

NP24, NP26, NP33, N1P34

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

MP65, MP69, NP610



Tema 4.3.
WHanBuayansHoe
pa3suTue
opraHv3MoB

Xenesbl: CEMEHHUKM WU AnyHMKK. O6pa3oBaHMe W pas3BUTUE
MoNfoBbIX K/ETOK - ramet (crnepmato3ovf, SMUeKneTka) -
cnepmMaToreHes n ooreHe3. OCO6eHHOCTU CTPOEHUA ANLEKNIETOK
1 cnepmaro3ongos. OnnofoTeopeHue. MapTeHoreHes
TeopeTnyeckoe  3aHATUE. ViHavBnayanbHoe  pa3BuTue
OpraHv3MoB.

AMOproHaIbHOE pasBuTne (smbpuoreHes). STansl
9MOPUOHA/ILHOTO  PasBUTUA Y  MO3BOHOYHbIX KUBOTHBbIX:
ApobneHune, racTpynsuus, opraHoreHes. MocTambproHabHOe
passuTMe. Tunbl MOCTIMOPMOHA/ILHOTO PasBUTUSA: MNPSIMOE,
Henpamoe (NMYMHOYHOE). BrvaHue cpefbl Ha pasBuTUe
OpraHnM3MoB; (PaKTopbl, CMOCOOHbIE BbI3bIBATb BPOXAEHHbIE
ypoacTtsa. POCT v pa3BuTue pacTeHnid. OHTOreHe3 LiBETKOBOIO
pacTeHus: [ABONHOe OMIOAOTBOPEHWNE, CTPOEHWE CEMEHMU,
cTagum passuTus

Pa3spgen 5. HacnegcTtBeHHOCTb M U3MEHUYMBOCTbL OPraHN3mMoB

Tema 5.1.
3aKOHOMepHOCTH
HacnefoBaHus

TeopeTnyeckoe 3aHATMe. 3aKOHOMEPHOCTU Hacneg0BaHUA
MpegMeT 1 3aga4n reHeTUKW. Pofb LUTONOMUK 1 3MOPUOIOTr U
B CTaHOB/IEHUW TeHeTUKWN. BKnag pocCUMCKUX U 3apyBedXHbIX
YYeHbIX B  pasBUTME  TeHeTUKW. MeTofbl  TFeHEeTUKM
(rmépnaoNoOrnYecknin,  LMTOreHETUYECKUA,  MONEKYNSPHO-
reHeTUYECKUIA). OCHOBHbIe reHeTMyeckune MOHATMNSA.
[eHeTMyeckas  CUMBO/IMKA,  UCMOMb3yemas B CXemax
CKpeLLMBaHUA.

3aKOHOMEPHOCTU Hacne0BaHUS NPU3HAKOB, YCTaHOBMEHHbIe I
MeHzenewm. MoHornépuaHoe CKpeLlmBaHue. 3aKoH
eMHoo6pasns rmbpuaos nepBoro MokoneHus. [pasuno
[LOMWUHNPOBAHUA. 3aKOH pacLlensieHns npusHakoB. [MnoTesa
4yucTOTbl ramet. [loNHOE W HEMoNHOe [AOMWHWPOBAHME.
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OK 01; OK 02, OK 04
NP32, NP33, N1P24

MP21, MP23, MP24, MP55,
MP56, MP57, T1P69, NMP65

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

MP21, MP23, MP24, MP55,
MP56, MP57, T1P69, MNP65



Tema 5.2.
CuenneHHoe
HacnefoBaHve
MP13HaKOB

Tema 5.3.
3aKOHOMepHOCTH
N3MEHYMBOCTM

AunrnépnaHoe CKpELLMBaHNe. 3aKoH He3aBNCKMMOr0
HacnegosaHUA NMPU3HaKOB. LLMTOFeHeTVI‘-IeCKI/Ie OCHOBbI
ANTMOPUAHONO CKPELLUMBaHNSA. AHaNM3NpYyoLee CKpeLBaHue.
Mcnonb3oBaHne — aHa/IM3MPYOWEro  CKpewymBaHua  4/is
ornpefeneHns reHoTuna ocobu

MpakTuyeckoe 3aHsTMe Ne3. PellleHne reHeTUYeCKUX 3aay Ha
MOHO- 1 AUrMBPUAHOE CKPELLMBaHMe

TeopeTuueckoe 3aHATHE. XpomMocoMHas Teopus
HacneaCTBEHHOCTH.

Pa6ota T. MopraHa Mo CLEMJEHHOMY Hac/efoBaHNIO TEHOB.
HapyleHve cuenneHus reHoB B pesysnbTaTe KPOCCUMHIOBepa.
XpoMOCOMHaa Teopus HacneacTBeHHOCTW.  [eHeTuyeckue
KapTbl.

"eHeTMKa nona. XpomMOCOMHOe onpeseneHne nona. AyTocoMbl
N NONOBble XPOMOCOMbI. [TOMOrameTHble W TeTeporameTHbIe
opraHusmbl. HacnegoBaHue NpU3HaKoB, CLEMNIEHHbLIX C MOIOM
MpakTuyeckoe 3aHsATMe Ne4. PelieHMe reHeTUYeCKmMX 3a4a4 Ha
cuenneHHoe HacneaoBaHue.

TeopeTunyeckoe 3aHaTue. I3MEHUMBOCTL: HACNELCTBEHHAA U
HeHacneCTBeHHasA. HacneACTBeHHbIE 3a60/1€BaHNA YeroBekKa.
Buabl M3MEHUMBOCTU: HEHacNeACTBEHHas M HacnefCTBEHHas.
Ponb  cpegbl B HeHacneACTBEHHOW  M3MEHYMBOCTW.
XapakTepucTunka MOZMN(UKALMOHHOM N3MEHYMBOCTN.
BapvaunoHHbIn pag 1 BapuaumoHHas Kpusas. Hopma peakuuu
npu3Haka. KonnyecTBeHHble N KauyeCTBEHHbIe MPU3HAKM U UX
HopMa peakumun. CBOWCTBa MOANPUKALNOHHON N3MEHUYMNBOCTH.
HacneactBeHHas, WAWM - TeHOTUMMYECKas  U3MEHYMBOCT.
KombuHaTMBHas 13MeH4MBOCTb. Melio3 1 NonoBow npoLecc -

18

OK 02, OK 04
NnP32, NP33, N1P24
MP37, MP56
P62, NP68

OKO01.0K 02

nP24, P25, NIP32, N1P34
MP17, MP18, MP21, MP22
MP62, NP63, NP69, rNMP610

OKO1, NP23, /1P24
MP12, MP13, 1NP68

OK 01; OK 02; OK 04

NnP23, NP24, NNP25; NP26;

P32, J1P33, JIP34

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

MP61; MP62; NP63; MNMP65; MNMP66.



OCHOBa  KOMOWHATMBHOM  M3MEHYMBOCTM.  MyTalMOHHas
N3MEHYMBOCT. Knaccugukaums MyTaLuii: reHHble,
XPOMOCOMHbIE, TEeHOMHble. YactoTta M MNPUYMHBI  MYyTaLuid.
MyTareHHble (akTopbl. 3akKOH TrOMO/IOTMYECKUX pPSAAOB B
HacneAcTBEHHOM M3MeHuUMBOCTU H. . BaBnnosa

Kapuotun yenoseka. OCHOBHble MeTOAbl EHETUKN YeN0BekKa:
reHeaslornyeckui, 6113HEL0BbIN, LUMTOreHEeTUYECKNH,
OMOXUMUYECKNIA, MONEKYNAPHO-reHeTnYecknin. CoBpeMeHHOoe
onpefeneHne reHoTMna: MOMHOreHOMHOE CeKBEHMPOBaHMe,
reHOTMNUPOBaHWe, B TOM 4ucnie ¢ nomowpto [MLP-aHanm3a.
HacnencteeHHble 3ab0/1€BaHUSI YeNIOBEKA: FEHHble 60Me3HM,
00Ne3HN C  HacneACTBEHHOW  MPeApacrnofioKEHHOCTbHO,
XPOMOCOMHble  60ne3Hn. Comatuyeckme W reHepaTUBHbIE
myTauum. CTBO/MOBbIE KNeTKW. MMpuHUMNbI 340poBOro obpasa
YXU3HW, ANarHOCTUKN, NMPOMPUNAKTUKM U NIeYeHUSA TeHETUYECKUX
60n1e3HEN. Me[fMKO-reHeTnyeckoe KOHCY/IbTUPOBaHue.
3HayeHMe MeAULMHCKON TFeHETUKM B MPefoTBpaLLEHUN W
NEeYEeHUN reHeTUYeCKMX 3a60/1eBaHMIN YenoBeKa
MpakTuyeckoe 3aHsiTMe Ne5. PelleHne 3ada4 Ha onpegeneHue
TMna myTayun.

Paspen 6. 3BontoUMOHHAA 6MoNOrms

Tema 6.1.
3BO/OLMOHHaA
Teopus 1 ee MecTo
B 6Guonoruu.
MwKpo3sBosouns
N MaKpo3BooLNA

Teopetnueckoe 3aHsTue. VICTOPUSA 3BOMIOLUOHHOIO Y4YEHUS.
Mwkpo3aBonoLma 1 MaKpo3BonoL A

MpeanocblikKN - BO3HUKHOBEHWS  3BOJIIOLMOHHON  TEOpUW.
JBOMIOUMOHHAA Teopuss U eé MecTto B 6Guonorun. BnusHwue
3BOJIOLMOHHON TEOpUN Ha pa3BUTHE BUONOTUN U APYTUX HAYK.
CsupeTenbcTaa 3BOJIHOLMN. ManeoHTONOrMYeCKME:
nocnefoBaTe/lbHOCTb NOSABNEHUS BULOB B NaJIEOHTON0MMYECKOW
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OKO1
NnP23, NP24
MP12, MP13; P68

OK 01; OK 02, OK 04
nP24, NP26, NP32, NIP33
MP21, MP22, MP23, MP25
MP63,INMP66, MNP69, MNMP610.



NeTonucK, nepexosHble hopmbl. Broreorpagmyeckme: CXo4CcTBO
n pasnnume ¢ayH U Qrop MaTtepukoB U OCTPOBOB.
AM6pUHONorMyeckre: CXoA4CcTBa 1 pasinums aM6PMOHOB pPasHbIX
BNOB MO3BOHOYHbIX. CpaBHUTE/IbHO-aHATOMUYECKME:
rOMO/IOTNYHbIE,  aHaNOTUYHbIe, PYAUMEHTapHble  OpraHbl,
aTaBu3Mbl. MonekynsapHO-6MOXMMUYECKUE: CXOLACTBO
MEeXaHU3MOB HacNefCTBEHHOCTN M OCHOBHbLIX MeTabo/IMYeCKmX
NyTein y BCEX XXMBbIX OPraHN3moB.

JBo/lOUMOHHaA  Teopua Y. [dapeuHa.  [peAnocbiiku
BO3HVMKHOBEHUA [apBuvHM3MA. [BWXYyLiMe CWUbl 3BOMOLUK
BMLOB MO [apeuvHy  (M30bITOYHOE pasMHOXeHue npu
OrpaHNYeHHOCTN PecypcoB, HeonpenenéHHas W3MEHYMBOCTb,
bopbba 3a CyLecTBOBaHME, eCTECTBEHHbIN 0TOOP)

Oswxyuime cunbl  ((hakTopbl)3BONKOLUN BULOB B NPUPOAE.
MyTauUMOHHbIN npouecc M KOMOMHATMBHAsA W3MEHUYMBOCTD.
MonynsumMoHHble BOMHbI W Apeid reHoB. Wsonauus u
Murpaums. ECTECTBEHHbI OT6OP - HanpaBASHOWMIA (hakTop
3BONOLUMN. dopmbl eCTECTBEHHOr0 oTbopa.
Mprcnoco6eHHOCTb OPraHNM3MOB Kak pesy/ibTaT 3BOJIHOLUN.
MpvMepbl NPUCNOCO6/IEHNIA Yy OpraHn3mMoB. ApomMopdo3bl K
namoagantaumm. Bug v BupgoobpasosaHve. Kputepun Buia.
OcHOBHble  (hopMbl  BMA00Opa3oBaHMs:  reorpauyeckoe,
3KO/I0rM4YecKoe

Makpoagontoumsa.  dopmbl  3BOMKOUMKN:  PUNETUYECKaS,
AMBEPreHTHas, KOHBEPreHTHas, napasnensHas. HeobpatumocTb

3BO/IIOLMM
Paspen 7. BO3BHWKHOBEHMEe U pasBUTUE XXU3HU Ha 3emrie
Tema 7.1. TeopeTnueckoe 3aHsATHe. 3aPOXKAEHME U Pa3BUTUE XKU3HU 9 . OK 01; OK 02, OK 04
3apoxaeHue NP24, NP26, NP32, JIP33
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M Pa3BUTUNE XN3HU

Tema 7.2.
Cucrema
OpraHn4yecKoro
MUpa.
[MpoucxoxaeHue
4enoBeka -
aHTpororeHes

[oHay4Hble NpeacTaBneHns 0 3apOXKAEHUMN XXM3HU. HayuHble
rMnoTe3bl BO3HWKHOBEHWUS >XM3HW Ha 3emne: abuoreHes u
naHcrnepmusa. Xummuyeckas 3Bonoums. AOMOreHHbIM CUHTE3
OpraHMyecKmx BELLECTB 3 HEOpraHW4ecKux.
3KcneprMeHTa/IbHOE MOATBEPXKAEHNE XMMUYECKOIN 3BOJHOLMMN.
HauvasibHble aTanbl 61nonornyeckon asonoumn. Mmnortesa PHK-
Mupa. dopmmpoBaHMe  MeMOpaHHbIX  CTPYKTYp 7
BO3HWKHOBEHWE NPOTOK/ETKN. epBble KNEeTKM U UX 3BOOLMA.
dopmrpoBaHMe OCHOBHbIX FPYMM XXMBbIX OPraHn3moB.
Pa3BuTMeE XM3HWM Ha 3emsie MO 3pam W nepuogam. Kartapxeil.
Apxeickad n npoTtepo3olickas 3pbl. lManeo3oickas apa n eé
nepuoabl:  KEMOPWIACKWIA,  OPAOBMKCKWWA,  CUNYPUACKUN,
[EBOHCKWIA, KAMEHHOYTO/bHbIN, NepMCKuiA. Me3030icKas apa 1
eé nepuojpl: TPUaCcoBbIN, FOPCKNIA, MenoBoi. KaliHOo30CcKas apa
1 eé Nepuoabl: NaseoreHoBbIN, HeOreHOBbIN, aHTPOMOreHOBbIN.
TeopeTuueckoe 3aHsiTMe. AHTpONOreHes

JBO/MOUNA YenoBeka. AHTPOMONOrMSA Kak Hayka. PasBuTue
NnpefACcTaBNeHWin 0  MPOUCXOXAEHUW  YenoBeka. MeTogpl
M3yyeHnsi aHTporioreHesa. CXOACTBa WM pa3iMums YenoBeka u
XWMBOTHbIX.  CuCTEMAaTMYecKoe  MOJIOXKEHMe  Ye/loBeka.
[BwxyLime cunbl ((hakTopbl) aHTponoreHesa. HacneLcTBeHHas
M3MEHYMBOCTb M ECTECTBEHHbIN 0TO0P. O6LeCTBEHHbIA 06pa3
XKN3HW, N3rOTOB/MIEHME OPYAWIA TPYA], MbILLNEHMWE, Peyb
OCHOBHble  CTagum M BETBM  3BO/OLMM  YesioBeKa:
aBcTpanonunTekun, Yenosek ymesblid, UenoBek NpsmMoOXOAsLLMiA,
Uenosek HeaHAepTa/IbCKMiA, UenoBeK pa3yMHbIi COBPEMEHHOTIO
TUna. Haxogku nckonaemblX 0CTaHKOB, BPEMSI CYLLLECTBOBaHMS,
06MacTb pacnpocTpaHeHus, 06bEM rOMIOBHOrO Mo3ra, 06pa3
XWU3HW, Opyaus.
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MP21.MP22, MP23, MP25
MP63, MNP66, NP69, rNP610.

OK 02, OK 04

NnP24, NP26, NP32, NP33
MP21, MP22, MP23, MP25
P66, MP69, MNMP610,



Uenoseueckue pacbl. OCHOBHbIe 60/IbLLME packl: eBPONeonaHas
(eBpasuiickast),  Herpo-aBcTpanouaHas  (3KBaTOpuasibHas),
MOHTOo/I0MaHas (asvnartcko-amepurKaHcKas). UepThl
NPMCNOCO6/IEHHOCTN NPeACTaBUTENEN YenoBeYeCKUX pac K
YC/OBMAM  CYLLeCTBOBaHUA. EAWMHCTBO 4enioBeveckMx pac.
KpuTurka pacnsma

Pasgen 8. OpraHmsmbl 1 OKpyXatu,aa cpeja

Tema 8.1.
JKO/0rnsa Kak
Hayka. Cpegpl

YKU3HN.
DKO/I0rnyeckune
(hakTOpbI

Tema 8.2.
JKonornyeckue
XapaKTepUCTNKK

nonynaymm

TeopeTuyeckoe 3aHaTUe. IKONOrMYecKme (hakTopbl U cpeabl
XU3HU

JKonorna Kak Hayka. 3afjaum n pasfenbl akonoruv. Metogpl
3KONOIMYECKMX nccnepoBaHni. JKonorunyeckoe
MMPOBO33PEHNE COBPEMEHHOrO 4esioBeka. Cpefbl 06UTaHWSA
OpraHM3MoB:  BOfHas, Ha3eMHO-BO3fyLUHasd,  MOYBEHHaA,
BHYTPMOPraH13MeHHas. 3Konornyeckue (hakTOpbI.
Knaccugukayms 3Konornyecknx (haktopos: abuoTUYecKue,
OMOTUYECKME W AHTPOMOreHHble. [leCTBME 3KOMOrMYecKnX
(hbakKTOpOB Ha oOpraHu3Mbl. AOMOTMYECKMe (haKTOpbl: CBET,
Temneparypa, BNaXHOCTb. PoTonepnogusm. MpucnocobneHns
OpraHM3amMoB K  [eACTBUKO  abuoTUYeCcKMx  (haKTOpOB.
Buonornyeckne putmbl.  BuoTuueckme  aktopbl.  Bupgpl
OMOTUYECKNX B3aMMOLENCTBUIA: KOHKYPEHUMSA, XULHUYECTBO.
Mapa3utusm, MyTyann3M, KOMMeHcan3M (KBapTUPaHCTBO,
HaxnebHNYeCTBO), aMeHCann3M,  HeWTpasm3M.  3HayeHue
OMOTUYECKUX  B3aMMOJEWCTBUA  A/id CyLLLeCTBOBaHMS
OpraH1M3mMoB B NPUPOAHbLIX COO6LLEeCTBAX

TeopeTuyeckoe 3aHATUe. IKOOTMYECKME XapaKTEPUCTUKM
nonynauuu.
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OKO01.0K 02, OK 04, OK 07
npP25, NP27, 11P32

MP1, MP2, MP5, MP7, MP23
MP67

OKO01,0K 02, OK 04, OK 07
npP25, NP27, 1P32

MP1, MP2, MP5, MP7, MP23
rMpPe67



OCHOBHbIE MOKasaTeny NonynsuUnn: YACIEHHOCTb, MIOTHOCT,
POX/aEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. AduHamuka
YCNEHHOCTY NONYNALUMM 1 €€ perynsaums

Pasgen 9. CoobuiecTBa M 3KOIOFTMYECKNE CUCTEMDbI

Tema 9.1.
Coobulectea
OpraHv13mMoB,
3KOCUCTEMbI

Tema 9.2.
MpupoaHble
3KoCUCTEMb!

TeopeTuueckoe 3aHsTue. COOOLLECTBO OPraH13MOB.
Co00LLEeCTBO OpraHmn3MoB - 6uoLeHo3. CTPYKTypbl 61oLeHO3a:
BW0Bas, NMPOCTPaHCTBEHHas, Tpoduyeckaa (nuiesas). Buibl-
AOMUHaHTbI. CBA3M B BMOLEHO3E.

JKonornyeckne  cuctembl  (3KkocucTembl).  TloHATME 00
akocuctemMe u 6uoreoleHose. PYHKUNOHA/IbHbIE KOMMOHEHTbI
9KOCUCTEMbBI:  MPOAYLEHTbl,  KOHCYMEHTbl,  peayLeHTbl.
KpyroBopoT Bewects U MNOTOK 3Hepruv B 3KOCUCTEME.
Tpodunueckme (MULLEBLIE) YPOBHU 3KOCUCTEMBI. MnLLeBbIe Lienu
n cetn. OCHOBHble MOKasaTesiM 3KOCUCTEMbI: GMomMacca,
NPOAYKUMA.  DKONIOTMYEeCKne  nupammuibl:  MPOAYKUNN,
4MCIEHHOCTK, Bruomacchl. CBOCTBA 3KOCUCTEM: YCTONYMBOCTD,
camoperynaums, passuTtue. Cykueccus

TeopeTuueckoe 3ansaTue. MNPUPoaHbIE IKOCUCTEMBI.
JKoCMCTEMbI peK M 03Ep. IKocMcTemMa XBOMHOrO  Wn
LLUMPOKOSIUCTBEHHOIO  fieca.  AHTPOMOreHHble  3KOCUCTEMbI.
Arposkocuctembl.  Ypboakocuctembl.  bruonoruyeckoe u
X039MCTBEHHOE 3HAYeHWe arpo3KOCUCTEM U YPBOIKOCUCTEM.
Brvopa3Hoobpasve Kak (pakTtop YCTOMYMBOCTU  3KOCWUCTEM.
CoxpaHeHne 61MooOrMYecKoro pa3Hoobpasms Ha 3eme
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OKO01.0K 02, OK 04, OK 07
npP25, Np27, 1P32

MP1, MP2, MP5, MP7, MP23
rPe7

OKO01,0K 02, OK 04, OK 07
npP25, NIP27, J1P32

MP1, MP2, MP5, MP7, MP23
MPe67



Tema 9.3.
Buocdepa -
rno6anbHas

aKocucTema 3emnu

Tema 9.4.
BnvaHne
aHTPOMOreHHbIX
(haKTOpOB Ha
orochepy

Tema 9.5.
BnvaHne
counanbHo-
3KOJIOTMYECKNX
(baKTOpOB Ha
3[10pOBbLE YenioBeka

TeopeTnueckoe 3aHaTue. buocepa - rnodanbHas akocucTema
3emnu

YueHue B. V. BepHaackoro o 6uocdepe. M'paHuLbl, COCTaB U
CTPyKTypa 6uoctepbl. >XXuBoe BeLLECTBO U €ro  (yHKUMW.
OcobeHHOCTU  Buocthepbl KaK — r106asibHON  3KOCUCTEMBI.
[OnHammuyeckoe paBHOBecME WM obpaTHasi CBA3b B Guochepe.
KpyroBopoTbl  BelWecTB U  BMOreoOXUMUYECKME  LUKIIbI
anemeHTOB (yrnepoga, asorta). 30Ha/lbHOCTb  6uochepsbl.
OCHOBHble 6VMOMbI CyLLN

TeopeTuyeckoe saHaTue. BMAHME aHTPONOreHHbIX (HaKTOpoB
Ha buocgepy

YenoseyecTBo B buocgepe 3eMnn. AHTPOMNOreHHbIe U3MEHEHUS
B Ouoctepe. [nobanbHble  3KOMOrMYecKne  Mpobremsl.
CocyulectBoBaHve npupogbl M yenoBeyecTBa. CoxpaHeHue
6nopa3HooOpasnsi Kak OCHOBa YCTOMYMBOCTU  6GMOCHhEpBI.
OcHOBa pauuoHasIbHOro ynpaeneHUs NPUPOLHbLIMU pecypcamu
M WX UCMoNb3oBaHMe. [OCTMXKEHMSA Ouonormm U oxpaHa
npupoal

KoHTponbHasa pa6boTta Ne 2

MpakTudeckoe 3aHATMe Ne6 AHanN3 3KOTOrMYECKNX acrnekToB
yTuAn3aLmmn 0TXo40B NPou3BOACTBa

MpakTuyeckoe 3aHsTue Ne7  OnpefeneHne  BAUAHUSA
pas/IMYHbIX abMOTUYECKMX (DAKTOPOB Ha 3[40POBbe YerloBeKa
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OKO01,0K 02, OK 07

npP25, NP27, J1P32

MP1, MP2, MP5, MP7, MP23
P67

OKO01.0K 02, OK 04, OK 07
npP25, NP27, NP32

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

OKO01.0K 02, OK 07, MK 1.5.
NnP27, P28, NP29, NP30, /1P32
MP1, MP2, MP5, MP7, MP48
P67, MP68, MNMP69

OKO01.0K 02, OK 07, MK 15.
NnP27, P28, NP29, NP30, /1P32
MP1, MP2, MP5, MP7, MP48
P67, MNP68, NP69



Pasgen 10. Cenekuns opraHuM3MoB, OCHOBbl 6MOTEXHONOTUN

Tema 10.1.
Cenekumsa Kak
HayKa ¥ npotiecc

Tema 10.2.
OcCHOB®I
ouoTexHonorum

Tema 10.3.
BuoTtexHonorum B
YXU3HU 1
npodgeccum

TeopeTuueckoe 3aHaTue. Cenekuma Kak Hayka 1 npotiecc
Cenekumsa Kak Hayka W npouecc. 3apoXk[eHue cenekumm wu
JomecTmkaumsa. YueHne H. . BasunoBa 0 LeHTpax
MHOroobpasmsi 1 MNPOUCXOXKAEHMS KYNbTYPHbIX PacTEHWIA.
LleHTpbI NPOMCX0XKAEHMS AOMALLHUX XMBOTHbLIX. COpT, Nopoja,
wramM.  CoBpeMeHHble  MeTofbl  cefieKumn.  MaccoBblii
N HAVBUAYa/1bHbIA 0TOOPbLI B CENEKLMN PACTEHUI U XKMBOTHBIX.
OueHKa aKcTepbepa. BAM3KOPOACTBEHHOE CKpeljuBaHue -
NHOPUAMHT. YuncTas nuHus. CKpewmBaHue YUCTbIX JIMHWINA.
leteposnc, wamM  rmbpugHas  cuna.  HepopacTBeHHoe
CKpelmBaHue - ayTopuauHr. OTaanéHHas rubpuamsaums n eé
ycnexu.  VICKYCCTBEHHbIA ~ MyTareHe3 1 MOoJyYeHune
NoNNMNNONA0B. JOCTUMXKEHUS CENEKLMN PaCTEHUIA, XKMBOTHBIX U
MUKPOOPraHn3MoB

TeopeTuueckoe 3avsTue. bBUOTEXHOMOrMA Kak OTpacib
NpOn3BOACTBA.

"eHHas MHXeHepms. dTarbl Co34aHNA peKoMbuHaHTHON AHK n
TPaHCreHHbIX OPraHn3moB. KneTouHas nHxeHepus. KneTouHble
KynbTypbl.  MWKPOKNOHANIbHOE  PasMHOXEHWe  PacTeHUNA.
KnoHnpoBaHme BbICOKOMPOAYKTUBHbIX CE/IbCKOXO35NCTBEHHBIX
OpraHu3moB. JKOJIOrMYecKne n atuyeckre npobnemol. FMO -
reHeTUYeCKN MOAN(MLNPOBaHHbIE OPraHU3Mbl

TeopeTl/lquKoe 3aHATUE. OCHOBHble HaﬂpaBﬂeHVlﬂ
COBPEMEHHO ovoTexHonorum B NPodeccrMoHanbHOM
[eAaTeIbHOCTY YenoBeka.

MeTtoabl 6uotexHonormn. OO6BLEKTbI GUOTEXHOMOMMKU. ITUKa
OMOTEXHOMOMMYECKUX U TEHETUYECKMX  IKCMEPUMEHTOB.
MpaBuna noucka n aHanmsa 61O3KONOrMYeCcKor MHpopMaLum
M3 pasfIMYHbIX WCTOYHWKOB (HayyHass W Yy4yeOGHO-Hay4Has
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OK 01, OK 02, OK 04, OK 07
P25, P27, NP32

MP1, MP2, MP5, MP7, MP23
P67, NP69

OKOLOK 02, OK 04, OK 07
NnP25, NP27, 1P32

MP1, MP2, MP5, MP7, MP23
P67, NP69

OKOULOK 02, OK 04, OK 07
P28, NP29, J1P30, /1P31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; MNMP63; MNMPE65; IMNP66,
MP69



nuTepaTtypa, CpefcTBa MaccoBor MHGopmMaumK, ceTb VIHTepHET
n apyrue)

MpakTuyeckoe saHaTne Ne8 COCTaBNEHNE M 3aLLIMTa KENCOB Ha
aHaM3 MHMOpMaLMM O HayUHbIX [OCTMXKEHUAX B 06/1acTy
reHeTUYECKNX TEXHOMOTNIA, KNETOYHOW NHXEHEepnn, nniesBbiX
6roTexXHONOrUM

Paspgen 11. PeweHune KelicoB B 061aCTV 6MOTEXHOIOT U

Tema 11.1.
BuoTtexHonornm B
NPOMbILLIEHHOCTU

MpakTuueckoe 3aHaTue Ne9. CocTaBneHne Keincos «Pa3sutme
NPOMbILLUIEHHbLIX OMOTEXHOMOMNIA 1N UX NPUMEHEHNE B XXU3HU
yesioBeKa»

MpakTuueckoe 3aHaTue NelO. 3awWmta KeincoB «Pa3BuTue
NPOMbILLUTEHHBLIX OUOTEXHONOTNIA N NX NPUMEHEHNE B XXU3HU
HesioBeKa»

MpomexyTouHas aTtTectaunsa (GMdhepeHUMPOBaHHbIA 3a4eT)

Bcero:
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72

20

OK 01, OK 02, OK 04, OK 07
np28, np29, N1P30, J1IP31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; MNMP63; MNP65; NP66,
MP69

OKO01,0K 02, OK 04, NK 15
np28, NP29, IP30, /P31

MP1, MP6, MP16, MP17, MP48
MP61; NP62; MNMP63; MNP65; NP66,
MP69

OK 01, OK 02, OK 04, MK 1.5.
np28, 11P29, NP30, /1P31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; MNMP63; MNP65; MNP66,
MP69



3. YC/NOoBUA PEANTNSALUNN TTPOTPAMMBbBI YYEBHOI O NMPEOMETA

3.1. MaTepurasibHO-TEXHNYECKOe 0becreyeHne

[na ocBoeHWs nporpammbl yyebHoro npeametra OOI16.13 Buonorus B
OBINOY «K3AMT» nMeeTCs y4eOHbIn KAOUHET «XNMUS, BUONOrns».

[MomelleHe KabMHETa OCHALWEHO TUMOBLIM 060PYA0BaHWEM, B TOM YKUC/E
cneyvanuM3vpoBaHHOM  y4yebHOM  Mebenbld M cpeAcTBaMM  0BYy4eHwus,
HEOOXOANUMBbIMW AN BbINOMHEHMS TPebOBaHMIA K YPOBHKO  MOArOTOBKM
0byyaroLmxcs.

OcHalleHne y4yebHOro KabumHera:

- 10cafo4Hble MecTa No KOMMYECTBY 00yUatOLLMXCS;

- pabouee MeCTo npenojgasarens;

- NpogeccUoHaNbHO-0PUEHTUPOBAHHbIE 3alaHUS.

[nnaktnyeckne matepuansi:

- METOAMYECKME YKa3aHWSi MO BbIMOMHEHMIO MPAKTMYECKMX paboT no
yuebHOMY npeamety OOI16.13 Buonorus;

- KOMMNAEKT 3afaHnii AN NPoBeAeHUs MUCbMEHHbIX KOHTPO/MbHbIX paboT;

- KOMIMNEKT 3aaHniA NS NpoBeAeHNs MUCbMEHHOM0 AnddepeHLMPOBaHHOIO
3a4eTa.

TexHunyecKkune cpeacTsa 00y4veHUs:

- NepCoHasIbHbli ~ KOMMNbKOTEP  C  JIMLEH3WMOHHLIM  MPOrpaMMHbIM
obecneyeHnem;

- NPOEKTOpP C 3KPaHOM.

3anbl:

BubnnoTteka, YnMTasibHbIA 3a1 C BbIXOAOM B CETb IHTEPHET.

3.2. HthopmaLMoHHOe 0becrneyveHne peannsalmm nporpammbl

[Ona peanusaunn nporpammbl B 6nbnnoteyHom goHae OBIMNOY «KIMT»
MMEKOTCA MeyaTHble W 3MeKTPOHHblE 00pa3oBaTe/ibHble UM MH(OPMaLVOHHbIE
pecypcbl 415 UCMOob30BaHUA B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOUYHUKM

1 Buonorua: y4yebHMK M MpPakTUKyM ANS CpefHero npoeccroHabHOro
o6pasosaHua/ B.H. ApbirvH [v gp.]; nog pegakumein B.H. ApbirnHa. — 2-e usg. —
Mockea: W3patenbctBo HOpaint, 2025. — 378 c¢. — (lpodheccroHanbHoe
obpasoBaHue). — ISBN 978-5-534-09603-3. — TeKCT: 3MeKTPOoHHbIn /[ IBC
FOpanT [canT]. — URL.: https://urait.ru/bcode/536659

2. AragoHoBa /1.b., KameHckuin A.A., Cusornasos B.. buonorus. basosbli
ypoBeHb. Y4ebHuk CIMO. - M.: MNpoceeweHune, 2024. - 272 c.
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3.2.2. JlonoNHUTeNbHbIE UCTOYHNKN

1. buonorus. ba3oBblil 1 yray6neHHbIW ypoBHU: 10— 11 Knaccbl: y4ebHUK
A1 cpefiHero obuero obpasosaHus / B. H. ApbiruH [v gp.]; nog obLien pegakumei
B. H. ApbirnHa. — 2-e u3g,., nepepab. n gon. — Mocksa: V3gatensctso HOpawr,
2025. — 380 c. — (O6uieobpasoatesibHblA UMk, — ISBN 978-5-534-16228-8.
TeKCT: aneKTpoHHbI // SBC KOpanT [caint]. — URL.: https://urait.ru/bcode/544794

2. Nanvykasa T.B. buonorus. Tectbl: y4yebHoe nocobue ans CrO — Mocksa:
N3patensctBo KOpant, 2025. — 40 c. ([MpoteccmoHanbHoe obpasosaHue). ISBN
978-5-534-14157-3 TekCT: 3nekTpoHHbln // IBC Hpant [caiT]. — URL:
https://urait.ru/bcode/543964

3.2.3. IHTepHeT-pecypchbl

1. PoccuicKas  3MeKTPOHHas  WKona [OnekTpoHHbid  pecypc] URL:
https://resh.edu.ru/

2. IHoypok [AnekTpoHHbIn pecypc] URL.: https://infourok.ru/
3. Pewwy EI3. buonorus [3nekTpoHHbIi pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHNA YUYEBHOI O

KoHTponb  u

PacKpbIBAlOTCSH  Yepes

NMPEOMETA
OLIEHKa pe3yNbTaTOB OCBOEHMSt y4eGHOro npeamMeTa
AVCUMNINHAPHBIE  Pe3ynbTaThl, HanpaBflieHHble  Ha

(hopMMpOBaHME OOLLMX M MPOECCMOHAIbHBIX KOMMETEHLMIA MO pa3denam TeMam
cofiepXKaHuns y4eGHOro matepuana.

Ob6uwasn /
npogeccnoHanbHas
KOMMNeTeHUUs
OK 1. Bblbupatb cnocobsl
peLueHns 3afau

npogeccrMoHaIbHOW
LeATENIbHOCTU
NPUMEHNTENTbHO K pPa3/INYHbIM
KOHTEKCTaMm

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

Pasgen 6., Tema 6.1.

Pasgen 7., Tema 7.1., Tema 7.2.

Pasgen 8., Tema 8.1., Tema 8.2.

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

TecTnpoBaHue

YCTHBIA onpoc
MpefcTaBneHne pesy/nbTaToB
npakTUyeckmnx pabot
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc
lNpencTaBneHne pesynbLTaTos
NpaKTUYecKnx paboT
KoHTponbHas paboTa
TecTmpoBaHue

YCTHbIA onpoc

KoHTponbHas paboTa
TecTmpoBaHue

YCTHbIA onpoc
MNpencTaBneHne pesynbTaToB
npakTUYecKnx paboT
KoHTponbHas pabota
TecTupoBaHue

YCTHbI onpoc

KoHTposnbHas paboTa
TecTupoBaHue

YCTHbIn onpoc

KoHTponbHas paboTa
TecTmpoBaHue

YCTHbIA onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MNpenctasneHne pe3ynbTaToB
NnpaKTUYecKnx paboT
KoHTponbHas paboTta



OK 02. Vicnonb3oBaTb
COBPEMEHHbIe cpeacTea
rnoucka, aHanm3a 7
NHTEepnpeTauumn nHgpopmaumu,
n NH(OpMaLMOHHbIE
TEXHONOTNWN AN1F BbIMOSHEHNA
3ajau npoeccnoHaIbHOW

NeATeNbHOCTH;

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.

Pasgen 6., Tema 6.1

Pasgen 7., Tema7.1., 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

YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
npaKTUYecKnx paboT

YCTHbI onpoc

Kelic-3agaHus

TecTupoBaHue
YCTHbIA onpoc
KoHTponbHas paboTa

TecTupoBaHue

YCTHbI onpoc
MpencraBneHne pesynbTaToB
npakTUYecKnx paboT
KoHTponbHasi paboTa
TecTupoBaHue

YCTHbIA onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYeCKnX paboT
PeLueHwne OMONOrNYeCKmX
3agau

KoHTposbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
lNpeacTaBneHe pesynbTaToB
NpakTU4yecknx pabot
KoHTponbHas paboTa
TecTnpoBaHue

YCTHBIA onpoc
MpefcraBneHne pesynbTaToB
NnpakTUyecknx pabot
TecTnpoBaHue

YCTHbIN onpoc

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc

KoHTpobHas pabota
Pa3paboTka /eHTbl BpeMeHu
NMPONCXOXAEHUNA YenoBeka
TecTnpoBaHune

YCTHbIN onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc



OK 04. ADeKTNBHO
B3aMMOAENCTBOBATb n
paboTaTb B KOMNEKTUBE U
KOMaHfe;

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.

Paspgen 4., Tema 4.1., Tema
4.2., Tema4.3.

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

Pasgen 6., Tema 6.1

Pasgen 7., Tema 7.1., Tema 7.2.

Pasgen 8., Tema 8.1., Tema 8.2.

Paszgen 9., Tema 9.1., Tema 9.2,
Tema 9.3., Tema 9.4.
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KoHTposnbHas paboTa
CocrasneHue CXeM
KpyrosopoTa BeLLeCTB
TecTnpoBaHue

YCTHbIA onpoc
MpefcraBneHne pesynbTaToB
NnpaKTUYecKnx paboT

YCTHbI onpoc

Kelic-3agaHus

TecTnpoBaHue

YCTHbIA onpoc
MpeacTaBneHne pesynbTaToB
NPaKTUYeCKMX paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
lNpeacTaBneHe pesynbTaToB
NpaKkTUYyecknx pabot
PeLueHwne BMONOrNYecKmx
3agad

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npaKTUYecKnx paboT
KoHTposnbHas paboTa
TecTnpoBaHue

YCTHbIN onpoc
MpeacTaBneHne pesynbTaToB
npaKTUYecKnx paboT
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIn onpoc

KoHTposbHas paboTa
Pa3paboTka fieHTbl BpemeHu
MPOUCXOXAEHNA YenoBeka
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc



OK 07. CopeinicTBoBaThb
COXPaHEHMIO  OKpPY>KatoLLen
cpedbl, pecypcocbepexeHuto,
NPUMEHATb 3HaHKA 06
N3MEHEHUN KnnmvaTa,
NPUHLMMbI 6epexxnneoro
Npoun3BOACTBa,  3PPEKTUBHO

[eliCcTBOBaTb B Upe3BblyaliHbIX
CUTYaUmsX;

MK 15. OcyLecTBnatb
TEKYLWY  TPYNMnMpPOBKY 1
NTOroBoe 0606LLEHNE (haKTOB
X03AACTBEHHOWN AeATENbHOCTH

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

Pasgen W., 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.

KoHTposibHas paboTta
CocTaBneHue CXeM
KpyroBopoTa BeLLeCTB
TecTnpoBaHue

YCTHbIA onpoc
MpencraBneHne pesynbTaToB
npakTU4YecKnx paboT
YCTHBIA onpoc
Kelic-3agaHus
TecTnpoBaHue
YCTHbI onpoc
KoHTponbHas paboTa
TecTnpoBaHue
YCTHbIA onpoc
KOHTponbHas
CocTaBneHue
KpyrosopoTa BeLLeCTB
TecTnpoBaHue
YCTHbIiA onpoc
MpencraBneHne pesynbTaToB
NnpaKTUYecKnx paboT

YCTHbIA onpoc
MpencraBneHne pesynbTaToB
NnpaKTUYecKnx paboT

paboTa
CXeM

YCTHbIiA onpoc
Kelic 3agaHuns

TunoBble 3aaHNA ANS OLEHKM 0CBOEHMSA y4eOHOro npeameTa (TeKyLWiA

KOHTPO/1b)

TwnoBble 3a4aHNA YCTHOro onpoca (npumep)
Pasgen 1. Knetka - CTPYKTYPHO-)YHKLVOHaNbHAasA eanHMNLA XXNBOIO
Tema: brnonormna Kak Hayka. O6LLas XxapaKTepucTUKa XXU3HU

1 Y10 n3yyaet 6ruonorms’?

2. Kakne 61onornyeckme Hayku Bam U3BeCTHbI?
3. Kakoe 3HauyeHune umeet buonoruna?

4. Kakne hyHKLMN ABNAKOTCA OCHOBHBIMU A/18 XKUBbIX OPraHn3mMoB?
5. OxapaKTepusyinTe ypoBHM OpraHu3aLmy XX1UBon Npmpoasbl.

6. MepeuncnuTe 3agaum 06LLEN GLONOTUN.
7. na Kaknx npoeccuii He06XoANMbI 3HaHUS 06LLein Gronorum?

8. Uto Takoe kneTka? loyemMy MMEHHO K/IETKY CUMTAOT 3/1eEMEHTapHOM

eAVIHNLIEN YXMNBOT0?

32



9. Ha3oBuTe HayKy, KOTopad 3aHUMaeTCA W3y4YeHUeM KIeTok. [na 4yero
HeobX0AMMO N3YUEHUNE KNETOK?

10. Kakre MMKPO 1 MaKpO3/1eMeHTbI BXOAAT B COCTaB K/IETKU?

11. Kakyto posib Urpaet B K/eTkax Boga? Yem onacHO 06e3BOXMBaHUE
opraHmsma?

12. KakoBa po/ib 6e/1IK0B, XMPOB W YTNIEBOLOB B KNETKe?

13. Kakyto (0yHKUMIO B K/IETKE BbIMOMHAKT HYK/IEVHOBbIE KMCOThI?

14. YT1o Takoe AT®? KaKoBa ee posib B KNeTKe?

15. B yem otanume PHK ot AHK?

16. Kakune BellecTBa HasbiBalOT (epmeHTamMn? KakoBa UX (yHKUMA?
[MpuBeaunTE NpUMEpI.

17. Yem npokKapmoTUYecKme KNeTKn OT/INHAOTCA OT 3YKapPUOTUUYECKUX?

18. Kakune (hyHKL MW BbINOMHAET MeMOpaHa KNeTKn? KakoBo ee CTpoeHne?

19. Ha3oBuTe opraHonabl KNETKM, KOTOPbIE COAEPXATCA B LMTOM/Ia3Me.

20. YT0o HasbiBalOT M3ncoM? Kakue opraHouibl yyacTBYHT B [aHHOM
npouecce?

21. Ha3oBuTe MpPU3HaKN OTINUNA PACTUTENIbHOM KIETKN OT XXMBOTHOM.

22. YT0 Takoe Typrop Knetkn? [ns Kakmx npoLeccoB OH Heobxoamm?

23. YeM BUpYCbI OTINHAKOTCA OT APYrUX POPM >KU3HN?

24. Kakve opraHu3mbl Ha3blBatoT 6akTepunogaraMmmn?

25. Ha3zoBuUTe CNoco6b! 3aLMTbl OT BUPYCOB.

26. UeM BUpyCbl onacHbI 419 XXUBbIX OpraHu3moB?

TwvnoBoe TecTOBOe 3aAaHne

1 TecToBble 3a4aHNA OTKPLITOro TUNA:

- [IONO/IHeHwus;

- CBOOOAHOIO M3MI0XEHMS.

2 TeCToBble 3a[laH1A 3aKPbITOro TUNa:
aIbTepPHAaTUBHbLIX OTBETOB
MHOXECTBEHHOI O BbIOOPA;
BOCCTaHOB/IEHUA COOTBETCTBUS,
BOCCTaHOB/IeHMEe NOC/IeA0BaTE/IbHOCTU.

MpakTnyeckas paboTta Nel

CpaBHEHWE CTPOEHMS KNETOK PaCTEHUIA, TPUBOB U XXMBOTHbIX

3ajaHue.

cnonb3ys martepuvan, npeactaBneHHbI B MPaKTUYeCKoin paboTe, a Takxke
LONONTHUTENbHbIE UCTOYHMKM MH(OPMaLMK, 3an0NHUTL CPaBHUTENIbHbIE TabNNLbI
«KNeTKkn pacTeHWil, XMBOTHbIX K TpunboB», «CpaBHUTENbHAA XapaKTepuUCTMKa
MPOKapPUOTUYECKON U 3YKAPUOTUYECKOW KIETKU».
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MpakTnyeckasn padoTta Ne2

PeLueHmne 3aa4 No MOSIEKYNAPHOM 61uonorumn

3afaHue.

3anonHUTb Tabnuuy «HyKNenHoBbIE KUCOTbI»

cnonb3ys Tabnunuy reHeTMYeCKOro Koja, pellnTb 3a4a4m Ha YCTaHOB/IEHME
nocneposartensHoctT PHK, AHK, nonvnentnaa.

MNpakTnyeckas pabota Ne3

PeLLeHVe reHeTUYeCKUX 3aa4 Ha MOHO- 1 AUTMOpUAHOE CKpeLLBaHme.

3ajaHue.

PelunTb 334241 Ha MOHOrMOPUAHOE CKpeLmBaHme, UCNonb3ys 11 2 3aKOHbI
MeHpzens.

PelunTb 334a4mn Ha AUrnbpuaHOe CKpelmBaHue, ncnonb3ya 1, 2 n 3 3akoHbl
MeHpzens.

PewnTb 3afaunM Ha onpefeneHne (eHOTUNa, reHOTUNna poauTenein u
MOTOMKOB MPWU HEMOJTHOM LOMWUHUPOBaHUN.

PewnTb 3afgaun Ha onpefeneHne (eHOTMNa, TFeHOTUNa pPoAauTenen u
MOTOMKOB NPV aHANIN3NPYIOLLEM CKPELLMBAHNN.

MpakTnyeckan paboTta Ne4

PeLLeHVe reHeTUYeCKNX 3aa4 Ha CLeneHHoe HacnefoBaHue.

3ajaHue.

PewnTb 3agauM Ha AUrnMbpuaHoe CKpeluvBaHWe, WCNonb3ysa 3akoH
CLIEMEeHHOr0 Hac/e40BaHus.

PewnTb 3afgaunM Ha onpefeneHne (eHOTMNa, reHOTUNa poauTenein u
MOTOMKOB MPW CLLEN/IEHHOM Hac/ie0BaHUN TeHOB.

PewnTb 3agauyvM Ha onpefeneHne (eHOTUNa, reHoTUna poguTenein u
MOTOMKOB MPW CLIENIEHHOM C NMOMIOM Hac/e0BaHN TeHOB.

MNpakTnyeckan pabota Ne5

PelLeHVe 3afa4 Ha onpegesieHne Tuna MyTauum.

3ajaHue.

OnpefennuTb TUN MyTauMmn No U3MEHEHUIO FreHOTMNA.

OnpefennTb COCTaB aMMHOKMCIOT B MOMNENTUAE 40 MyTauuy 1 Nocse Hee.

OnpefennTb, AJOMUHAHTHASA WX peLlecCMBHasA MyTauus.

MNpakTnyeckasi pabota N6

AHa/IM3 3KOMOrMYECKMX acreKToB yTUIM3aLmMm 0TX040B NMPon3BOACTBA

3ajaHue.

PaccMoTpeTb KnacCcuUuKaumio OTXOA0B W ONpefennTb KnacC OTXOMO0B
MPOV3BOACTBA U KOMM/IEKTYHOLMX KOMMbIOTEPHOI0 060pYA0BaHUS.

OnpegenuTb CNocobbl YTUAM3aUUKU U UX BNWUSHME Ha 6uochepy OTXOL0B
MPOM3BOACTBA U KOMMEKTYHOLMX KOMMbIOTEPHOI0 060pYA0BaHUS.
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CpaBHUTb  Crocobbl  MepepabOTKM  OTXOA4OB  MPOU3BOACTBA U
KOMMNEKTYHOLWMX KOMMbIOTEPHOr0 060pYyA0BaHMS.

MpakTnyeckasa pabota No7

OnpegeneHve BANAHWA PasIMUHbIX abMOTUYECKMX (PAKTOPOB Ha 3[40POBbLE
yesioBeKa.

3ajaHue.

[aTb 3KONOrMYeCKYH XapaKTepuCTUKY MecTa XXUTENbCTBA.

OnpefennTb PUCKA AN 340pOBbA  Npu  paboTe € KOMMbHOTEPHbLIM
060py10BaHMEM.

MpakTnyeckasi pabota Ne8

CocTaB/nieHMe W 3awWMTa KeuWcoB Ha aHan3 MHMOPMAaLUM O Hay4HbIX
OOCTVDKEHUAX B 06/71aCTU FEHETUYECKUX TEXHOMOMWIA, KNETOYHOW WHXXEHepUn,
NULWEBLIX OUOTEXHO/OMMIA.

3ajaHue.

BbibpaTb 10601 13 NpeacTaBNeHHbIX KEeNCOB, OTBETUTL Ha BOMPOCHI Kelica

CocTaBuTb Keilc Mo 3afaHHOM TeMe.

MNpakTnyeckas padota Ne9

CocTaBneHne KencoB «Pa3BuTve OUOTEXHONMOMUIA C  WCMOMb30BAHUEM
TEXHUYECKMX CUCTEM U UX MPUMEHEHNE B XXMN3HW YeNOBEKa»

3afaHue.

Bbi6paTb /110601 13 NpefCcTaB/eHHbIX KENCOB, OTBETUTL Ha BOMPOCHI Keilca

MNpakTnyeckas pabota NelO

3awmTa Keincos «Pa3BuTre GUOTEXHO/OMNI C MCNO/b30BaHUEM TEXHUYECKNX
CUCTEM U UX MPUMEHEHNE B XKN3HU Ye/I0BEKA»

3ajaHue.

MpeAcTaBUTb OTYET O pPeLleHMU Keilca B BuUAe NpeseHTauuu, [oKaga,
NpesCcTaBfeHNs NPOAYKTa.

KoHTponbHas paboTta Ne 1

1 3aaHus ¢ BbIGOPOM O4HOr0 BEPHOr0 OTBETA MO TemMaM: CTPOEHUE KNETKM;
opraHongbl Y X PYHKUMW; XXU3HEHHbIA LK KNETKW; MATO3; Me03; raMeToreHes;
9HepreTMYeCKU 0OMEH; NNacCTUYECKNA 0OMEH.

2. BCcTaBuTb NPOMyLLEHHbIA TEPMUH

3. YCTaHOBUTb COOTBETCTBME COObITME W (ha3bl K/IETOUHOro LMKNA,
XapakKTepucTnka 1 opraHoug, cobbiTie 1 TUN 0OMeHa (3HepreTMYecKUi OOMEH,
(hoTOCUHTE3, BMOCUHTE3 6enKa), CobbITVE M 3Tan 06MeHa

4. OnpegennTb TUM U (hasbl AeNeHNUs KNeTKN

KoHTponbHasa paboTa Ne 2

1 3afaHns ¢ BbIGOPOM OAHOMO UM HECKO/IbKMX BEPHbLIX OTBETOB MO TEMaM:
Teopus 3BOJIKOLUN; BO3HUKHOBEHME W Pa3BUTME XXMU3HWU Ha 3emie; aHTPOMOreHes;
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3KONOrnyeckne (HakTopbl U CPeibl XU3HM, IKONOrMUecKme coobLLIeCcTBa; Grocdepa
- rnobanbHas 3KONOrMYecKas CUCTEMA; aHTPOMOreHHbIE BO3AENCTBIS Ha Brocdepy.
2. YCTaHOBWTb COOTBETCTBME OPraHM3M U NPUCMOCOGNEHHOCTb; SIBNEHME U

HanpaB/ieHNe 3BOMIOLMK; NPU3HAK U opMa eCTECTBEHHOIO OTGOPa; OPraHU3M U
PO/ib B 9KOCUCTEME;

3. OnpegeneHne NpaBnbHO NOCNEA0BATENBHOCTY MULLEBOI LIENN.
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5. OUEHOUHbIE MATEPUA/bI A/19 MPOMEXXYTOYHOW
ATTECTAUNN MO YYHEBHOMY TNPEAMETY

[Mpe4METOM OLEHKN ABAAKOTCA YMEHWA W 3HaHuA. [1pomexxyTouHas
arTectayms no ydyebHomy npegmety OOI16.13 Buonorus nposoauTcs B hopme
AndhepeHUMpPoBaHHOIO 3a4eTa B KOHLLE BTOPOro cemecTpa.

AnddepeHUMpoBaHHbIA  3a4eT MNPOBOAUTCA B MNUCbMEHHOW opme. Ha
BbIMO/IHEHUE 3afaHnin oTBOAMTCS 2 Yaca (90 MMHYT). 3ayeTHasa paboTa COCTOUT U3
2 YacTeln.

[Mprmep 3apaHuA:

3ajaHue.

YacTb 1. 3agaHuns ¢ BbI6GOPOM 04HOro BepHOro oTeeT. (206)

1. K KakoMy YpPOBHIO OpraHu3aumyv OTHOCAT X/I0POnnacTbl B K/eTKax
pacTeHnin?

1) KNeTOYHbI

2) OpraH13mMeHHbIA

3) MOMIEKYNAPHbIN

4) 6UOLIEHOTUYECKNIA

2. [NaBHbIM CTPYKTYPHbIM KOMIMOHEHTOM Afpa KeTKN ABNAOTCS

1) XpOMOCOMbI

2) pnboCoMbI

3) MUTOXOHAPUN

4) xnoponnacTtbl

3. B pacTutenbHbIx KNeTKax, B OT/INUMNE OT XKMBOTHbIX, NMPOUCXOANT

1) xemocuHTE3

2) 6uocuHTes beska

3) (hoTtocuHTE3

4) CUHTE3 INNUA0B

4. Kakas hopma 6ecnosoro pasmHOXeHWs UCMOob3yeTCca A1 pa3MHOXEHWS
MNOA0BO-ATOAHbIX KYNbTyp?

1) parmeHTaums

2) NOYKOBaHMe

3) BeretaTMBHOE pasMHOXEHMe

4) cnopoobpasoBaHne

5. KneTtouHas CTeHKa pacTUTE/bHbIX KNETOK NMPENMYLLECTBEHHO COCTOUT U3:
1) caxaposbl

2) TNNKoreHa

3) 6enka

4) uennnosbl

6. COBOKYMHOCTb BHELLHUX MPWU3HAKOB /1060ro opraHuama
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1) reHoTumn

2) LOMUHAHTHbIE

3) (heHoTUM

4) peLiecCBHbBIMM

7. HacnepcTtBeHHas MHMopMauma cocpefoToUeHa B KNeTke

1) B XpomMocomax

2) B IM30COMax

3) B pubocomMax

4) B Qr1C

8. ®YHKUMM BOAbI B XXMBbIX KNETKaX

1) pacTBopuTe/b

2) TpaHCNopTHas

3) XMMUYECKNI peareHT

4) BepHbl BCE OTBETHI

9. OnnofoTBOpPEHME - 3TO MNPOLECC, B pe3y/ibTaTe KOTOPOro:

1) pa3BMBalOTCA raMeThbl

2) MPOUCXOANT CINAHME COMATUYECKUX KNETOK

3) NPOUCXOAUT CNAHME MYXCKOW U YXKEHCKOIN raMeT

4) obpasyeTca 6nacTyna

10. CyuHoCTb Teopuu abnoreHesa COCTOUT

1) MPOMCXOXAEHNE YKMBOMO M3 HEXXMBOTO

2) MOSABMIEHVEM XXMBOIO U3 XXMBOIO

3) COTBOPEHUS 6Orom

4) 3aHeCeHVEeM XXMBOr0 M3 KOCMOca

11. Mpumep yrpoxaroLLen OKpacKu:

1) 3eneHan OKpackay Ky3Heuuka

2) APKO-KpacHas oKpacka 60Xbeil KOPOBKM

3) CXOACTBO B OKpaCcKe OPHOLLKA Y MYXU- XYpPUaSIK/ U OCbl

4) CXOACTBO B OKpacke v popme Tena ryceHuubl 1 Cy4yka

12. Mpumep MeXBUA0BOM 60pbObI 38 CYLLECTBOBAHUE -

1) conepHNYECTBO CaMLOB M3-3a CaMKM

2) “bopbba € 3aCyX0i” pacTeHU MyCTbIHK

3) CpaxXeHMe XMLLHMKA C XXepTBOM

4) 6opbba ABYX NECTPbLIX AATNOB 3a Ayrni0

13. Hanbonee Hanps»keHHOW hopMoi 60pb0ObI 3a cyLecTBoBaHue Y. JapBuH
cumnTan:

1) 6opbOYy C HEGNAronpPUATHLIMK YCNOBUAMM

2) MeXXBU0BYHO

3) BHYTPVBUA0BYHO
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4) BCe NnepeyncneHHble (HOPMbl B paBHOM CTeMeHN
14. BoIorMyecKnMy haktopamu 3BOJIOLMM YenoBeKa Obin:
1) 06LecTBEHHASA XM3Hb, CO3HAHME N eCTECTBEHHbI 0TOOP
2) HacnefCTBEHHas M3MEHUYMBOCTb, Pa3BUTME FO/IOBHOIO MO3ra v Tpy[
3) HacneAcTBEHHas  M3MEHYMBOCTb, 6opbba 3a  CYLLECTBOBaHWe,
eCTeCTBEHHbI 0TOOP
4) W3roToBMIEHNe Opyaun Tpyaa, 6opbba 3a CyluecTBOBaHWE W pas3BuUTUE
rO/I0BHOMO Mo3ra
15. OpraHu3m c reHOTUMOM aa Ha3blBaeTCA
1) AUromo3nroTom
2) reTepo3nroTom
3) roMo3uUroTown rno LOMUHAHTHOMY NPU3HAKY
4) roMOo3UroToNn No PeLecCMBHOMY MPU3HaKY
16. OnpefenéHHbIA Habop 1 hopma XpoOMOCOM y 0cobeil 0HOro BuAa.
1) BUOXUMUNYECKNIA KPUTEPUI
2) TeHeTUYECKNA KpUTepuil
3) MOPhOIOrNYECKUIA KpUTEpUiA
4) (h1M3M0/IOTNYECKII
17. TlosiBNeHWe y ApPeBHUX MIEKOMUTAIOLLMX YETbIPEXKAMEPHOIO cepAaua,
TEen/IOKPOBHOCTY, Pa3BMTOM KOPbI TOJIOBHOIO MO3ra - npumep
1) namoagantauuu
2) apomMopdgo3a
3) 6ronormyeckoro nporpecca
4) 61U0N0rMYecKoro perpecca
18. MeToj, CYLHOCTb KOTOPOrO COCTOMT B KPaTHOM YBe/IMYEHMU 4yucna
XPOMOCOM B [eNALLEINCH KNeTKe, Ha3blBalOT METOLOM:
1) retepo3uca 2) myTareHesa 3) OTAa/IEHHOWN rMopmAan3aumnmn

4)noavnnongun

19. Bo3pacTt 3emnn paBeH... JeT:

1)10 TbiCcAY 2) 13 munnunapnos 3) 75 Tbicay  4) 5 munnnapnos

20. CxopcTBO 3apojpllleit MO3BOHOYHBIX OTHOCUTCA K [0OKasaTe/IbCTBam
MaKpO3BO/IHOLMK

1) NaneoHTONOrNYECKUM
2) aMOPMO/IOTNYECKNM
3) CpaBHUTENbHO-aHATOMUYECKNM

4) 6UOXMMMNYECKUM
YacTb 2.

1. YCTaHOBUTE COOTBETCTBUE MEXAY (POPMOIA 1 TUMOM Pa3MHOXKEHNS
OOPMA PASMHOXXEHUA TN PASMHOXEHIUA
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A) noykoBsaHue 1) Becnonoe
B) napTeHoreHes 2)  Tlonosoe
B) BeretatmBHoe pasmMHOXeHWe
M) dhparmeHTaLms
[1) pa3MHOXeHWe ¢ 06pa3oBaHEM 3UTOTbl
2. YCTaHOBWUTE COOTBETCTBME MeXAY CTPOEHVMEM U  (PYHKUMAMM
3H0MN1a3MaTNYECKOW CETU N KOMMJIEKCa M ONbIKN.

CTPOEHNVE N dYHKUNI OPIrAHOMAbI
OPFAHOMAOB
1) cocTouT M3 rpynnbl  nonocted ¢ A. 3HAONMA3MaTMYecKas CeTb
My3bIpbKaMn Ha KOHLAX B. komnnekc Monbmku

2) COCTOMUT M3 CUCTEMbI CBSI3aHHbIX

MeXXay cob0i KaHasbLEeB

3) yyacTByeT B 6UOCHHTE3e Befka

4) yyacTByeT B 06pa30BaHM NN30COM

5) ydacTByeT B 06pa3oBaHWM KNETOUHOW

060/104KM

6) OCyLLEeCTBNSET TPAHCMOPT OPraHNYECKMX

BELLECTB B Pa3Hble YaCTU KNETKM
3.  YCcTaHOBWUTE  XPOHOMOFMYECKYHD  MOCNef0BaTe/IbHOCTb  TaKCOHOB,

MCNOMb3YEMbIX B CUCTEMATUKE YEN0BEKA, HaUNHAsA C Hanbosnee KPYMnHOro.
1 cemeincTBO MOMUHMABI

2. oTpag MNpumatbl

3. TMN X0opLoBble

4, pof Yenosek

o. knacc MnekonutatoLme

4. MpuBepeHa rpynna opraHnsmos. OHW CrpynnMpoBaHbl No OnpeaeneHHoOMY

MPU3HaKy, HO OAMH OpraHu3M B 3TOW rpyrnne He MMEET 3TOr0 NPU3HaKa 1 No3Tomy
ABnseTcA MMwHuM. OnpegennTe, Kakoin opraHn3m nnwHnin. OTeeT 060CHYWTE.

1 ¥Yx.

2. Bogopocnu.

3. Kapacs.

4. Nlaryuika.

5. CocHa.

5. PeluunTe 3afady

Y cobak BuUCAUME YW LOMUHMPYHOT Hag, CTosAunMU. Kakue LLIeHKM MoslyyaTtcs
OT CKpeLLMBaHNS TeTePO3NTOTHBIX COOaK C BUCAYMMM YLIaMU MeXAY COOOM.

6. BcTaBbTe nponyLeHHble c/ioBa
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LBXYyLWUMN cUnaMmmn 3BOMIOLMN ABNAKTCA............ N3MEHYNBOCTD, 60pb68. 3a

CyLwecTBOBaHNE U ............ [Mpw co3gaHnM Nopoa XXMUBOTHLIX U COPTOB paCTeHMVI
OCHOBHYHKO POJ/Ib UTPAK]T........... N3MEHYNBOCTb U ............ OT60p. Camott

Hanps>KeHHON hopmor 60pbObI 3a CYLLECTBOBAHME ABMAETCA........... , MOCKO/IbKY
BO3MOXHOCTM OpraH13mMoB MpPYMeEpPHO OAu
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