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1. OBLUASA XAPAKTEPUCTUKA PAEOYEN MPOIrPAMMbI
YYEBHOIO NMPEAMETA

1.1. Mecto y4yebHOro npegmMeTa B  CTPYKType  OCHOBHOM
npodeccMoHaIbHOW 06pa3oBaTe/IbHOM MPorpamMmmbl

YuebHblin  npegMeT  «buonorms»  ABASETCH  0053aTeNbHOW  YacTbio
006LLLe06pa3oBaTelbHOr0 LUKIa OCHOBHOM MNpog)ecCcuoHanbHO 0bpa3oBaTe/lbHOM
nporpamMmbl - nNporpaMMbl MOArOTOBKW CMeuVaIucToB CpefHEro 3BeHa o
cneunanbHocTn 13.02.13 3kcnnyataumsi U 0OCNY>XMBaHME 3/IEKTPUYECKOro U
3/1IEKTPOMEXaHMYECKOro 06opyaoBaHus (Mo oTpacnsam).

1.2. Uenn n nnaHupyemble pesysibTaTbl OCBOEHNSA Y4eOHOro npeameTta

1.2.1 Llenn ocBOeHUs1 y4ebHOro npeameTta

CofiepXaHve nporpammbl y4ebHOro npegmeTa «brosiorns» HanpaeneHo Ha
OOCTUXKEHME pe3y/ibTaToB ero U3y4yeHns B COOTBETCTBUN C TpeboBaHusMn PIrOC
COO c yyeTom npocheccroHanbHon HanpasneHHocTn PIrOC Crio

OCHOBHOW LENb0 M3ydeHUs y4debHOro npeameTta «buonorus» ABNAETCS:
oBnafieHne  Oby4yaloWMMUCS  3HaHUAMU O  CTPYKTYPHO-(YHKLMOHaNbHOW
opraHm3aumMm >KMBbIX CUCTEM pPa3HOro paHra W npuobpeTeHne YMeHWUN
MCMOMb30BaTb 3TW 3HaHWUA AN TPAMOTHbLIX AEACTBUMI B OTHOLLUEHUN OOLEKTOB
YKMBOW NMPUPOAbI U PELLEHNS Pa3/INYHbIX XXU3HEHHbIX MPO6/IEM.



1.2.2 MnaHupyemble pe3ysibTaTbl 0CBOEHMS yUebHOro npeameTa
Oco60e 3HauyeHMe YUeOHbI NpeAMeT MMeeT NpU (POPMMUPOBAHNMN W Pa3BUTUKN OBLLMX M NPOECCUOHANBbHBIX KOMMETEHUMNA, a

TakXKe COOTBETCTBYHLUNX UM pe3ynbTaTtaM 06yyeHns cornacHo @rocC COO.
MnaHupyemble pesynbTaTbl 06y4YeHUs

KomneteHunu (OK, IMK)

OK 01. Bbibupatb cnocobsl
peLLeHns 3agay
npogeccrMoHanbHON

[eATeNbHOCTN NMPUMEHUTENBHO
K Pa3/IN4YHbIM KOHTEKCTaMm

O6Lwue
NIP23 - roToBHOCTbL K Tpyay,
MacTepcTBa, Tpyaontobue;

OCO3HaHWe LIEHHOCTHU

JIP24 - TOTOBHOCTb K aKTUBHOW [AeATEeNIbHOCTM
TEXHOMOMMYECKO W  COLManbHOM  HanpaBieHHOCTH,
CMOCOOHOCTb  MHWUMWMPOBATb,  NJaHWPOBaTb WU
CaMOCTOATE/IbHO BbIMOMHATL TaKyto AeATeNIbHOCTb;
NP25 - uWHTepeC K  pasMyHbiM  chepam
NPOheCCMOHaNTbHON AeATeNbHOCTH,

MP1 - camocTosTe/lbHO  (hopmynupoBatb U
aKTya/msuposaTb  npobnemy, paccmaTpuBatb — ee
BCECTOPOHHE,

MP2 - ycTaHaBNMBaTb CYLUECTBEHHbIA MPU3HAK WK

OCHOBaHVS  [NA  CPaBHEHWs,  Kaccugukaumm u
0000LLEeHNS;
MP3 - onpefenate Uenn AeaTeNbHOCTK, 3adaBaTb

napameTpbl U KpUTEPUU UX SOCTUXKEHUS;
MP4 - BbISBNATL 3aKOHOMEPHOCTU U NPOTMBOPEYns B
paccMaTprBaeMbIX ABMEHUSAX;

MP5 - BHOCUTb KOPPEKTUBbI B [AeATe/IbHOCTb,
OLeHMBaTb  COOTBETCTBME  pe3y/nbTaToB  LeNsM,
OLeHMBaTb PUCKWN MOCNEACTBUIA AeATeNbHOCTY;

MPG - pa3BrBaTb KpeaTVBHOE MbILLIEHVE NPU PeLLEHNN
YKM3HEHHbIX NPO6/IeEM

AucumnnnHapHblie
MP61 - 3HaTb O MecTe WM ponn 6uonoruM B CUCTEME
Hay4YHOro 3HaHWsA; (PYHKUMOHa/IbHOW  PaMOTHOCTM
YesioBeKa 15 PeLLeHNs XMU3HEHHbIX NPo6/ieM;
MPe62 - YMETb packpbiBaTb cofepxaHue
OCHOBOMONAratoWmx OMONOrNYECKUX TEPMUHOB U
MOHSATUIA: XXW3Hb, KNETKa, TKaHb, OpraH, OpraHnsm, Bug,
nonynsaums,  sKocuctema,  6GuoueHo3,  Buochepa;
mMeTabonm3M (0OMeH BeLLLECTB U NpeBpaLleHne aHeprum),
romeoctas  (camoperynaumsi),  OMOCUMHTE3  6enKa,
CTPYKTYpHas opraHmMsauus XMBbIX cuctem,
[INCKPETHOCTb, CamoperynaLms, camoBOCNpPon3BeaeHme
(penpogykuus), HacneaCTBEHHOCTb, M3MEHYMBOCTb,
3Hepro3aBncMMOCTb, POCT W pa3BUTMe, YPOBHeBad
opraHusauus;
rMP63 - YMeTb pacKpbiBaTb coaepxxaHue
OCHOBOIMONAratoLLmx 610NOrMYeCKNX TEOPUIA 1 TMNOTES:
KNETOUHOW, XPOMOCOMHOIA, MYTaLNOHHOM,
3BOJTOLMOHHOM, NMPOUCXOXAEHNS XM3HW 1 YE/TIOBEKA,;
MP64 - ymeTb pacKpbiBaTb OCHOBOMOMararoLLme
ononornyeckMe 3akoHbl U 3akoHomepHocTn (I
MeHgensa, T. MopraHa, H.W/. BaBunosa, 3. ['ekkend, &.
Mionnepa, K. Bbapa), rpaHuubl UX NPUMEHUMOCTU K
YXMBbIM CUCTEMAM,;
MP65 - nNpPUMEHATb OCHOBHble METOAbl Hay4yHOro
MO3HaHWA, UCNONb3yeMble B GMONOrMN: HabMOAEHUA U



MP7 - BnageTb HaBblKamMy y4eBHO-UCCea0BaTebCKOM
N NPOEKTHON [eATeNbHOCTW, HaBblkaMy pa3peLLeHust
npobnem;

MP12 - BbISBNATL NPUYMHHO-CNEACTBEHHbLIE CBA3M U
aKTyanusmpoBaTtb 3afjady, BbiABWraTb TrUMNOTe3y ee
peLleHnsa, HaxoauTb apryMeHTbl Ans [oKa3aTe/bCTBa
CBOMX YTBEPXAEHWNIA, 3afiaBaTb NapaMeTpbl U KpUTepum
peLleHus;

MP13 - aHann3mpoBaTb NOMyYeHHbIE B XOAe peLUeHus
3a[lau/  pe3ynbTatbl, KPUTUYECKM OUEHMBaTb  UX
[LOCTOBEPHOCTb, MPOrHO3MPOBaTL M3MEHEeHNe B HOBbIX
YCOBUSX;

MP17 - ymeTb NepeHoCUTb 3HaHWA B NMO3HABATE/NbHYHO
1 NPaKTUYECKYH0 06/1aCTW YKU3HELEeATeIbHOCTY;

MP18 - ymeTb WHTerpupoBatb 3HaHUA U3 PasHbIX
npeAMETHbIX 06MacTel;

MP19 - BblgBUratb HOBble Wew,
OpPUTMHa/IbHbIE NOAXOAbLI U PELLIEHWS;
MP20 - cTaBuTb NpobieMbl 1 3afa4u, LONyCKaroLime
aNlbTEPHATMBHbIE PeLLeHNs;

npegnaratb

ONMCaHWsi XKMBbIX CUCTEM, TMPOLECCOB W  SABNEHUI,
opraHvM3aumMm 1M MNpOBeAeHWs  GUONOTNYECKOro
9KCNEPUMEHTA,  BbIABWMXKEHWSI  TUMOTE3,  BbISBIEHMA
3aBMCUMOCTM  MeXAy WCCrefyemMbIM/A  BEINYMHAMM,
06BACHEHMS MOJTyHYeHHbIX pesy/ibTaToB 7
(hOpMyNMpoBaHUA  BbIBOAOB € WCMO/b30BAHWEM
HayYHbIX MOHATWIA, TEOPUIA N 3aKOHOB;

MP66 - yMeTb BbIAENATb CYLUECTBEHHbIE MPU3HAKM
BMPYCOB, KNEeTOK  MpOKapuoT U 3yKapuoT;
OAHOKNETOYHbIX W  MHOFOK/IETOYHbIX  OpraH1M3moB,
BMAOB, OMOreoLEHO30B U 3KOCWUCTEM; OCOGEHHOCTYU
npoLieccoB 06mMeHa BELLECTB U NpeBpaLleHns 3Heprum B
KNeTKe, (hoTOCKHTESA, M1acTMYecKoro "
3HEPreTMyeckoro 06MeHa, XeMOCWHTe3a, MUTO3a,
Mei03a, OrM/0A0TBOPEHNS, Pa3BUTUA N PA3MHOXKEHWS,
WHAMBUAYAIbHOrO pasBUTMA opraHusMa (OHTOreHesa),
OopbObl 3a CyLLeCTBOBaHMe, eCTeCTBEHHOro 0T60pa,
BML00Opa30BaHUsA, MPUCNOCO6/IEHHOCTN OpraHU3MOB K
cpefe 06WTaHMSA, BAMSIHUS KOMMOHEHTOB 3KOCUCTEM,
AHTPOMOreHHbIX M3MEHEHWII B 3KOCUCTEMAxX CBOEW

MeCTHOCTW, KpyroBopoTa BeLIeCTB W npeBpaLleHne
3Heprumn B buocepe;
MP68 - yMmeTb pewatb OWONOrMYECKne 3adauw,

COCTaB/ATb FEHOTUMMYECKNE CXEMbI CKpeLLMBaHNA ANs
pa3HbIX TUMOB HacMe0BaHNA MPU3HAKOB Y OpPraH13MOoB,
COCTaB/ATb CXeMbl MepeHoca BeLeCcTB M 3Heprum B
akocuctemax (Lenv nuTaHus, NULLEBbIE CETK);



OK 02. Vicnonb3oBatb
COBPEMEHHbIE CpeAcTBa NMoucka,
aHanmsa U UHTepnpeTauuu
NH(opmaLmm n

MH(OPMALMOHHBIE TEXHOOT NN
ONst BbINOSIHEHMS 3anay
NpoheccMoHanbHo
[EeSTENbHOCTM

NnP32 - chopMUPOBAHHOCTb MUPOBO33peHNs,
COOTBETCTBYIOLLEr0 COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayK/ 1 OOLLEeCTBEHHOM MNpPaKTWUKK, OCHOBAHHOIO Ha
ananore  Ky/nbTyp, CroCO6GCTBYHOWErO  OCO3HAHUIO
CBOEro MecTa B NO/INKY/IbTYPHOM MUpE;

J1IP33 - coBepLUEHCTBOBaHME A3bIKOBOW N YUATATENbCKOW
Ky/bTypbl KakK CpeAcTBa B3aMMOJENCTBUS  MeXAay
NIOABMU U NO3HAHNUA MUPa,;

JIP34 - 0CcO3HaHWEe LEHHOCTU Hay4YHON AeATenbHOCTH,
rOTOBHOCTb OCYLLIECTBNATb NPOEKTHY0 n
nccnefoBaTenbCKy AeaTeNlbHOCTb MHAMBUAYaNLHO U B
rpynne;

MP21 - BnafieTb HaBblKamu Nony4YeHNs nHpopmaummn 13
WCTOYHUKOB  pasHbIX  TWMOB,  CaMOCTOATE/IbHO
OCYLLEeCTBNATL MOWCK, aHaiu3, CUCTeMaTU3auuio wu
NHTepnpeTauMio MHMOPMaLMN Pa3/INYHbIX BUAOB W
(hopM npeAcTaB/eHS;

MP22 - co3faBaTb TEKCTbl B pas3/IMyHbIX (popmartax c
YYETOM  Ha3Ha4yeHus  MH(opMauum 1 LEeneBou
ayamropuu, BbIOMpas ONTUMa/IbHYIO (hopmy
npeacTasneHnsa 1 BUsyanunsauuu,

MP23 - oueHuMBaTb [0OCTOBEPHOCTb, /IETMTUMHOCTb
NH(opMauuK, ee COOTBETCTBME MPABOBbIM M MOPa/IbHO-
3TUYECKNM HOpMaM;

MP24 - ncnonb3oBaTth CpefcTsa MH(OPMaLMOHHbLIX U
KOMMYHUKAUMOHHBLIX ~ TEXHONMOTMIA B PELUEHUN
KOTHUTUBHBbIX, KOMMYHMKAaTUBHbIX n
OpraHu3aLMoHHbIX 3a4a4 C CO6NAEHMEM TpeboBaHMi
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MP69 - ymeTb KPUTUYECKM OLEeHMBATL WH(OpMaLMIo
OMOMOrNYecKoro  cofepxaHus, BK/IFOYaIOLLLYO
NceBfOHaYy4Hble 3HaHWA U3 Pa3/IMYHbIX WCTOYHUKOB
(cpeactBa MaccoBOM VH(opMaLmK, Hay4HO-
nonynsipHble maTepuasibl); WHTepnpeTMpoBaTb
9TUYECKMe acnekTbl COBPEMEHHbIX WCCMef0BaHWN B
ouonormn, MeguumHe, GMOTEXHONOTMK; paccMaTpUBaThb
rno6asbHble 9KONIOrnYecKue npo6nembl
COBPEMEHHOCTM, (POPMMPOBATL MO OTHOLUEHUIO K HUM
COOCTBEHHYIO MO3ULNIO;

MP610 - ymeTb cO3aaBaTb COOGCTBEHHbIE MUCbMEHHbIE U
YCTHble  COOOLLEHNA Ha OCHOBE  GMONOrMYECKOM
MH(OPMaLUU U3 HECKONbKUX WCTOYHUKOB, PaMOTHO
1CNO/b30BaTh NOHATUIHBIN annapar 61uonoruu.



OK 04. AddexTBHO
B3aMMO/eNCTBOBaTL 1 paboTaTb
B KO/INEKTVBE 1 KOMaHje

3PrOHOMUKM,  TEXHUKM  6e30MacHOCTW,  UTUEHBI,
pecypcocoepeXxeHunsi, MpaBOBbIX M 3TUYECKUX HOPM,
HOPM MH(OPMAaLIMOHHON 6e30MacHOCTH;

MP25 - BnafileTb HaBblKamMW pacno3HaBaHWA N 3alnThbI

NH(opmMaLmn, NHHOPMaLMOHHOM 6e3omacHoOCTH
NIMYHOCTH
NIP24 - TOTOBHOCTb K aKTMBHOM [eATe/IbHOCTU

TEXHOMOMMYECKOM W COUMaIbHOW HarpaBieHHOCTH,
CMOCOOHOCTb  MHUUMMPOBATb,  M/IaHUMpOBaTb U
CaMOCTOATE/IbHO BbIMOMHATL TaKYHO AeATe/IbHOCTb;
JIP26 - roTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHNMO U
caM000pa30BaHMIO Ha MPOTSHKEHUN BCEIN YKU3ZHMU;

MP7 - BnageTb HaBblkamy y4ebHO-UCCNef0BaTeNbCKOM
N NPOEKTHON [eATeNbHOCTWN, HaBblKaMU paspeLLeHus
npo6newm;

MP31 - noHumaTb M MCMNOMb30BaTb MPEMMYLLECTBA
KOMaHAHOW 1 HAMBUAYabHOW paboThl;

MP32 - BblOMpaTb TeMaTUKy UM METOAbl COBMECTHbIX
JEeACTBUA € y4yeTOM  OOWMX  WHTEpecoB, W
BO3MOXXHOCTEIN KaXXAO0ro YsieHa KONNeKTMBa;

MP33 - npuHMMaTb Lenu COBMECTHOW AeATENbHOCTH,
OpraHv30BbIBaTb M KOOPAMHUPOBATL AEWCTBUSA MO ee
LOCTUDKEHWIO: COCTaB/IATh nnaH [eNCTBUIA,
pacrnpefensite poav C YY4eTOM MHEHWIA Y4aCTHMKOB
06Cy»XaaTh pesy/bTaTbl COBMECTHOM paboThl;

MP37 - oCyLLeCTBNATbL MO3NTUBHOE CTpaTermnyeckoe
NnoBefleHNe B pPas3IMYHbIX CUTyauusax, MposBNATb
TBOPYECTBO U BOOGPAXKEHME, ObITb MHULMATUBHLIM
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MP65 - NpUMEHATb OCHOBHble METOAbl Hay4HOro
MO3HaHWSA, UCMOob3yemble B BMOMOrMN: HAGMOLEHNS U
OMUCaHMs >KMBbLIX CUCTEM, MPOLECCOB W SABMEHWN;
opraHuMsaumMnm M MpoBefeHus  GMONOrMYecKoro
3KCMepPUMEHTa, BbIABVKEHUA TUMNOTe3, BbISAB/IEHUS
3aBMCUMOCTM  MeXay WuccnefyembiMu  BeMYnMHaMu,
06bACHEHUSA NoNyYeHHbIX pe3ynbLTaToB n
(hopMynMpoBaHUA  BbIBOAOB  C  WCMO/b30BaHMEM
Hay4HbIX MOHATUIA, TEOPUIA N 3aKOHOB;



OK 07. CopeincteoBaTtb
COXpaHeHMo OKpY>KatoLLein
cpefbl,  pecypcocbepexxeHuto,
NPUMEHATb 3HaHWA 06
N3MEHEHUM KnnmMara,
NPUHUMMbI 6epexxnmBoro
NpOn3BOACTBA, 3(h(heKTNBHO

[lecTBOBaTb B 4pe3BblYaliHbIX
CUTYyaumsx

MP55 - NpuvHMMaTb MOTWUBbLI W aprymMeHTbl ApYrux
NOJel Npy aHan3se pe3ynbTaToB LeATeNlbHOCTY;

MP56 - npu3HaBaTb CBOE NPaBO U NPaso ApYruxX Noaen
Ha oMK

NP27 - chopMMpPOBaHHOCTb 3KOTOMMYECKON KYNbTYpbl,
NMOHMMaHWe  BAUAHUA  COLMA/IbHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHWME MPUPOLHOW W COLManbHOM
cpeabl, 0CO3HaHue rno6anbHOro XapakTepa
3KO/IOrMYeCcKMX npobnem;

JIP28 - nnaHMpoBaHME N OCYLLECTBNEHME [ENCTBUIA B
OKpYXXalollleil cpefle Ha OCHOBE 3HaHWUA  Lenei
YCTOMYMBOrO Pa3BmUTUS Ye/I0BEYECTBA;

P29 - aKTMBHOE HenpuATWe LeNCTBUMA, MPUHOCALLMX
BPeZ OKpYXXatoLLei cpese;

JIP30 - ymeHMe NpPOrHo3npoBaTb He6MaronpuATHbIE
3KO/MOrMYeckme  MOCNefcTBua  MNpPeanpUHUMAEMbIX
[eCTBUIA, NpefoTBpaLaTh ux;

NP31 -  pacwmpeHwe  onbiTa
3KO/OrMYeCKOW HanpaB/eHHOCTH;
MP5 - BHOCUTb KOPPEKTUBbI B  [eATENbHOCTD,
OLleHMBaTb  COOTBETCTBME  pe3ynbTaToB  LIeNsm,
OLeHMBaTb PUCKMN NOCNEACTBUN AeATeNIbHOCTH;

MP7 - BnafeTb HaBblKamu Y4ebHO-MCCneaoBaTeIbCKO
N NPOEKTHON [esATeNbHOCTU, HaBblKaMW paspeLLeHus
npo6newm;

MP48 - ymeTb oOLeHMBaTbL PUCKU W CBOEBPEMEHHO
NPVHUMATb PELLEHNS MO UX CHUKEHUIO

LEeATENbHOCTU

MP67 - yMeTb MPUMEHATb MOJyYeHHble 3HaHWUA 414
06bACHEHMSt BUONOTNYECKMX MPOLLECCOB W ABNEHWUIA, ANS
MPUHATMA MNPaKTUYECKUX peLleHnii B NOBCEeSHEBHOWA
XWU3HU C Uenblo obecneyeHnss 6Ge30nacHOCTU CBOEro
300pOBbS UM 3[0POBbf  OKPY>XKAlOLLMX  NIHOLEN,
COOMOAEHNA  340pOBOr0  0bpasa  >KM3HW,  HOpPM
rpaMoOTHOr0 MOBEAEHMSI B OKPYXKatoLlen npupogHoi
cpefe; MOHVWMaHWe HeOob6XOAMMOCTM  UCMO/b30BaHNS
[IOCTUDKEHMI COBPEMEHHOIN BMONOrM N BUOTEXHONOT A
4151 paLnoHasIbHOro NPUPOAONOo/bL30BaHNS;



MK 23. KoHTponnposaTb
cobntogeHve NepcoHasIoM
TpeGoBaHMIn  OXpaHbl  TPyAa,

NMPOMBILLUNEHHON U MOXapHOM
6esonacHoCcTH

JIP28 - nnaHMpoBaHWe M OCYLLUECTB/IEHUE AENCTBMIA B
OKpYXXalolein cpede Ha OCHOBE 3HaHWA  Lienein
YCTOMYMBOrO PasBUTUS Ye/I0BEYECTBA;

P29 - aKkTVMBHOE HenpusTve LeCTBUM, MPUHOCALLMX
Bpef OKpYXKatoLLlen cpefe;

JIP30 - ymeHMe nNpOorHo3npoBaTb He6MaronpusiTHbIe

3KOMOrMYecKMe  MOCNefCcTBMA  NpPeanpUHUMaeMbIX
[ecTBUIA, NpefoTBpaLaThb ux;
NP31 - pacwumpeHne  onbiTa  [eATeNbHOCTU

3KO/IOrMYeCKO Hanpas/ieHHOCTH;
MP48 - ymeTb OLeHMBaTb PUCKNM U CBOEBPEMEHHO
NMPUHUMATb PELLEHMS MO UX CHUKEHUIO;

MP1 - CaMOCTOSITE/NIbHO  (popmynuposatb U
aKTyanusuposaTb  Npobnemy, paccmaTpuBatb — ee
BCECTOPOHHE,

MP6 - pasBuMBaTb KpeaTMBHOE MbILL/IEHNE Mpn
PELLEHNM XXM3HEHHBIX NPO6/ieM;

MP16 - OCYLLECTBNATb Le/IeHanpaBieHHbIA  MOUCK
nepeHoca CpeAcTB M CnocoboB  JeicTBuA B

npogeccMoHabHYHO Cpeay;

MP17 - ymMeTb NepeHOCUTb 3HAHMA B MO3HABATE/IbHYIO
N NPaKTUYECKYH0 06/1aCTW XKU3HEAEATEIbHOCTY;

MP48 - ymeTb OLeHMBaTb PUCKM W CBOEBPEMEHHO
NMPUHUMATL PELUEHNUSA MO UX CHUDKEHUIO;
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MP69 - ymMeTb KPWUTUYECKM OLEHUBATL WMHOPMALMIO
B1OI0rMYeckoro cofiepXKaHus, BK/THOYAOLLYHO
MCeBAOHAYYHbIE 3HAaHMA U3 Pas/IMYHbIX WCTOYHUKOB
(cpeacTsa MaccoBoi NHhopMaLmu, Hayu4Ho-
nonynspHble maTepuasbl); NHTEPNPETNPOBATD
9TUYECKME acneKTbl COBPEMEHHbIX WCCNefoBaHUA B
ouonoruun, MeguumHe, BUOTEXHONOTNMW; PacCMaTPUBaTb
rno6anbHble 9KO/Ornyeckme npobembl
COBPEMEHHOCTM, (hopMMPOBATL MO OTHOLUEHWUIO K HUM
COOCTBEHHYHO MO3NLMIO;



2. CTPYKTYPA N COAEPXAHWVE YYEBHOI' O NPEOMETA

2.1. O6bem yyebHOro npegmMeTa v BUAbl y4ebHoOM paboThbl

Bug y4ebHol paboThbl O6beM B yacax
O6bem 0b6pa3oBaTe/IbHOM NporpamMmMbl y4ebHOro npeameTa 68
Ob6s3aTeNbHasa ayaguTopHas Harpyska: 68
TEOpPeTUYECKNE 3aHATUA, 48
B T.4. B (DOPMe NPaKTUYeCKOW NOArOTOBKM —
NPaKTUYeCKMe 3aHATHS, 20
B T.4. B (DOPMe NPaKTUYECKOW NOAroTOBKM 8

nabopaTopHble 3aHATUS,
B T.4. B (hOpMe NPaKTUYeCcKol NOArOoTOBKM

CamocTtosiTenbHasa pabora,
B T.4. B (hOpMe MPaKTUYECKON NOArOTOBKM

VHAMBMAYyanbHbIA NPOEKT —

MpomexkyTouHasn atTecTaums:
- AnhhepeHLMPOBaHHbIN 3a4eT 2



2.2. TeMaTU4YeCKNN NnaH u cogep)XaHue yyebHOro npegmeTa

HanmeHoBaHue
pasfenoB 1 TeM

CopeprkaHue y4ebHOro martepuasia 1 hopmbl opraHusaLmm
LeATeNbHOCTN 00yYaroLLMXCa

Pasgen 1. buonorusa Kak Hayka. >KnBble CUCTEMbI U UX OpraHu3aLns

Tema 1.1
bunonorusa
B CMCTEME HayK.
O6Lwas
XapakTepucTmnka
YKU3HU

TeopeTnyeckoe 3aHATKE. ObLwas
XapaKTepUCTMKa XXN3HU

Buonorms - Hayka 0 >XuBoi nmpupoge. CBa3u 6Guonormmn c
006LLECTBEHHbIMW, TEXHUYECKAMW W APYTMMU €CTeCTBEHHbIMM
Haykamu, unocouen, pennurnerd, 3TUKOW, 3CTETUKOA W
npasoM. Ponb 6Guonorum B (HOPMMPOBAHWN  COBPEMEHHOMN
Hay4YHOIN KapTUHbI Mupa. Cuctema GMONOrNYECKUX HayK.
MeToabl  MO3HaHWMS  XXMBOM  npupogbl  (HabnwoaeHue,
9KCMEPUMEHT,  OMucaHue,  M3MEPeHWe,  Knaccudumkaums,
MOZEeNMPOoBaHMe, cTaTucTmyeckas 06paboTka fAaHHbIX).

XKuBble cucTemMbl (6MOCUCTEMbI) KaK MNpPeAMET  M3YyYeHus
ovonorun. OTANYME HKMBLIX CUCTEM OT HEOPraHM4ecKoun
npupogbl. CeolicTBa BUOCUCTEM M UX pasHOOOpasme.

YpoBHM opraHmsaumm onocucTem: MONEKYNSAPHO-
FEHETUYECKNIA, KNETOYHbIA, OpraHW3MeHHbIA, NONyAALMOHHO-
BWOBOM,  3KOCUCTEMHbIA  (BMO -  TeoLeHOTMYECKMIA),
GrochepHbIi

buonorna kKak Hayka.
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B Tom
yncne
Ob6bem npakTu
B yacax YecKas
MOLrOTOBK
a
3 4
2 N

Kogb! 061X KOMMETEHLMIA U
JINYHOCTHBIX, MeTanpeaMeTHbIX,
NpeAMETHbIX pe3y/ibTaToB,
(hopMMPOBaHMIO KOTOPbIX
CNOCO6GCTBYET 3/1EMEHT
nporpammbl
5

OK 02

NnP32, NP33, N1IP34

MP21, MP22, MP23, MP24,
MP25;

P69, MNP610



Pasgen 2 XMMNYeCcKuiA CoCcTaB M CTPOEHME KIETKN

Tema 2.1.
XnmMnyeckui
COCTaB KNETKMW.

Tema 2.2.
CTpyKTypHO-
(hYHKLMOHa/IbHaS

TeopeTn4yecKoe 3aHATME. XWMMWYECKMA COCTaB  KI/IETKW.
XUMUYECKNE 3/1EMEHTbI: MaKpPO3/eMeHTbl, MWUKPO3/IEMEHTI.
Boga ©  MuHepanbHble BellectBa. @PYHKUMM  BOAbl U
MUHepasibHbIX BELLECTB B KNETKE.

OpraHunyeckre BellecTBa KneTku. benkn. CoctaB M CTpoeHue
6e/1KoB. AMUHOKMNC/IOTbI - MOHOMEPbI 6eNKoB. HesameHUMble 1
3aMeHVMble  aMUHOKUCNOTbl.  AMWHOKUC/IOTHbIA  COCTaB.
YPOBHU  CTPYKTYypbl  GeNIKOBOW  MOMEKynbl  (NepBUYHas,
BTOPUYHaAsA, TPETUYHAsA W YeTBEPTUYHAA  CTPYKTYpa).
XunMunyeckne cBoicTBa 6enKoB. Buonornyeckne  (yHKUUM
6enkoB. PepMeHTbI - 6UoIornyeckne KatanmsaTopbl. CTpoeHue
(bepMeHTa: aKTMBHbIA LEHTP, cybCcTpaTHas CrneunuguyHoCTb.
KogepmeHTbl.  ButamuHbl.  OTanums  epmMeHTOB  OT
HeopraHM4YecKnx Karasm3aTopos.

Yrnesogp!: MOHOcaxapvapbl (rnokKo3a, pnb03a n
[e30KcMpnbo3a), aucaxapuabl  (caxapo3a, NaKTo3a) U
nonmcaxapubl (Kpaxman, FNINKOT€eH, LIeNNt0/103a).

Buonorunyeckne yHKUUM YrNeBoA0B. JIunuasl: TpUrnnuuepuibl,
(hocthomnugpl,  CTepouabl. MmapomnbHO-rnapodobHbIe
cBoilcTBa. buonorunyeckme QyHKUMM nunugos. CpaBHEHWE
yrnesogos, 0efkoB U NUMUAOB KaK WCTOYHUKOB 3HEPruM.
HyknenHoBble kucnotel: AHK wn PHK. Hykneotugpl -
MOHOMepPbI HYKNeNHOBbIX KNCIOT. CTpoeHue u yHKumm AHK.
CtpoeHue n yHkumn PHK. AT®: cTpoeHve 1 (hyHKLMK
TeopeTnyeckoe 3aHATUE. KneTKa

LinTonorna - Hayka O KneTke. KnetouyHasa teopus - npumep
B3aMMOZLENCTBUA Nael 1 hakToB B HAYYHOM NO3HaHWUU. MeTofbl
N3YYEHUA KNEeTKN.

13

OKO01;0K 02; OK 04

NP23, NP24, P25 ; J1P26;

J1P32, JIP33, JIP34

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

MP61; MP62; MP63; MP65; MNMPG6.

OK 01; OK 02; OK 04
NP23, 11P24, NP25; NP26;
NP32, NNP33, JIP34



opraHu3saums KneTka Kak UenocTHas »wuBas cuctema. O6LiMe NpU3HaKM MP1; MP2; MP3; MP4; MP5;

KNeToK KNIETOK: 3aMKHyTas Hapy>kHas MembpaHa, Mosnekynbl AHK Kak MP6; MP7; MP12; MP21, MP22,
reHeTMYeCKMIA annapart, CMCTema CUHTe3a 6eska. MP23, MP24, MP25;
Tunbl  KNEToK: 3yKapuoTUyecKas W  MPOKAPUOTUYECKAS. MP61; MP62; MP63; MP65; MNP66.

Oco6eHHOCTN  CTPOeHus NPOKapoTUYECKON KNETKW.
KnetoyHas cTeHka OakTepuil. CTpOeHME 3YyKapuUOTUYECKOM
KNeTkn. OCHOBHble OTANYMA  PacTUTE/IbHOW, >XMBOTHOW U
rpM6HOM  KneTkn. [MOBEpXHOCTHbIE  CTPYKTYPbl  K/eTOK-
K/eTo4Has CTEHKa, TNINKOKa/INKC, nx yHKLMN.
Mna3maTnyeckas membpaHa, ee CBONCTBA U (PYHKLIMW.
LimTonnasma n ee opraHougsl. OfgHOMeMOpaHHble opraHouApbl
Knetkun: IMC, annapat [MobgKK, M30COoMbI. MoNyaBTOHOMHbIE
opraHoufpl KNeTkn: MATOXOHAPUK, nnactTuibl. MNponcxoxaeHune
MUTOXOHAPWUIA K nnactugd. Bugbl nnactng. HemembpaHHble
OpraHounfbl KNeTKn: puboCcoMbl, KNETOYHbIV LEHTP, LeHTPUONK,
PECHUYKU,  XKXIYTUKM.  DYHKUMM  OpPraHouMAoB  K/ETKM.
BkntoyeHus.

AAPO - PerynaTopHbIii LeHTp KNeTKn. CTpoeHue aapa: saepHas
060/104Ka, Kapuonsiasma, XpoMaTuH, AApbILKO. XPOMOCOMbI.
TpaHCnopT BELLECTB B K/NETKe

MpakTuyeckoe 3aHATME Nel CpaBHeHME CTPOEHUS K/EeTOK OK 02; OK 04
pacTeHWiA, rprbOB N YKMBOTHbIX NP32, IP33, JIP34
2 — MP1; MP2; MP3; MP4; MP5;
MP6; MP12, IMP61; MP62; MNMP63;
MP65; MP66.

Pasgen 3. ’)KnusHeeATe/IbHOCTb KNEeTKN

Tema 3.1. TeopeTndeckoe 3aHATHE. OOMeH BewecTB W MNpeBpaLleHue OK 01; OK 02; OK 04
3Hepruu B KneTke. buocnHTe3 6enka 2 — NP23, NIP24, NP25; NP26J1P32,
NP33, N1P34
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OO6MeH BeLLECTB U
npespaLlieHne
3HEpPrumn B KeTKe
BuocuHTes benka

O6bmeH  BewlecTB, WM MeTabonmsM.  AcCUMUNALMA
(nnacTnyecknin  06MeH) K AUCCUMUAALMA  (3HEpPreTUYecKuin
06MeH) - [Be CTOPOHbI eAMHOr0 npouecca Metabonmama. Posb
3aKOHOB COXpaHeHMsl BeLLeCcTBa W 3HEPrMM B MOHUMaHWUU
meTabonu3ma. Twunbl 06MeHa BeLeCTB: aBTOTPOMHbIA U
reTepoTpoHbIA. Ponb (hepMeHTOB B 0OMeHe BeLLECTB WU
npespaLleHun 3Heprun B Knetke. PotocuHTe3. CBeToBasA U
TeMHoBass  (asbl  (poToCMHTE3a. Peakuum  (HOTOCUHTE3A.
AheKTMBHOCTL (POTOCUHTE3a. 3HAYeHMe (OTOCMHTe3a ANA
XW3HW Ha 3emsie. BnvsHWe ycnoBuid cpefbl Ha (POTOCKMHTE3 U
CNoco6bbl MOBbLILIEHNS €ro MPOAYKTUBHOCTU Y  KY/IbTYPHbIX
pacTeHW. XeMOCUHTe3. XeMOCUHTE3MpYoLme OGakTepuun.
3HayeHVe XeMOCKHTe3a A/11 XKN3HU Ha 3eMrie.

OHepreTMyecknin 06MeH B K/eTKe. PaclienneHne BeLlecTs,
BbleNleHNe N aKKyMy/MpOBaHWE 3HEPrum B KeTKe. ITanbl
3HepreTUYeckoro obmeHa. [MKonn3. BpoXkeHe M ero Bufbl.
KucnopogHoe — OKUCMeHWE, WAW  KNETOYHOE  [bIXaHue.
OkucnutensHoe (hocthopunmposaHme. AhPeKTUBHOCTb
3HEPreTUYeckoro obmeHa.

Peakumy MaTpu4HOro cuHTesa. eHeTnyeckas MHpopMauus u
OHK. Peanuzayms reHeTUYeCKON WHGopMauum B KIIETKe.
[eHeTUYeCKUA KOL W ero CBOWCTBa. TpaHcKpunuus -
MaTpUYHbIA cuHTe3 PHK. TpaHcnaumsa - 6GuocuMHTe3 6enka.
Jtanbl  TpaHcnaumu.  KopuposaHue  aMMHOKMCIOT.  Posb
pnbocom B 6rocnHTe3e 6enka

MpakTnyeckoe 3aHATME No2  PelwleHuMe 3agad Mo
MOEKYNAPHOW 61onormmn

MP4; MP5; MP12; MP21, MP23
P62, 1P66, rNPe69, rNP610

OK 01; OK 02

NP23, NP24, IP25; NIP26/1P32,
NP33, N1P34

MP4; MP5; MP12; MP21, MP23
MNP62, NP63, rNP64, MNPe65, rNP66,



Tema 3.2.
Bupycebl

TeopeTnyeckoe 3aHATME. HekeTOUYHble (OPMbl XXU3HU -
BUpYCbl. McTopusa OTKpbITUA BupycoB (4. WN. MBaHOBCKUIA).
OCOBGEHHOCTN  CTPOEHUS W >KU3HEHHOTO LWK/Ia BUPYCOB.
BakTepuodgarn. BonesHW pacTeHWid, >XMBOTHLIX W YeslOBEKa,
BbI3blBaeMble Bupycamu. Bupyc vMMyHofegmumuTa 4esnobeka
(BlY) - BO36YyAUTENb Crnaa. MpodrnakTnka
pacrnpocTpaHeHNs BUPYCHbIX 3a00/1eBaHMi

KoHTponbHas pabota Nel

Pa3gen 4. PasMHOXeHWe 1 nHAnBUAYyabHOe pPasBUTUE OpraH1U3mMoB

Tema 4.1.
YKU3HEHHbIN UMK
KNeTKu

Tema 4.2.
dopmbl
Pa3MHOXeHMs
OpraHnu3mMoB

TeopeTnyeckoe 3aHATNE. MUTO3

KNeToUHbIA LMK, WIN XXMU3HEHHbIA LUK KNeTKn. NHTepdasa 1
muTO3. lMpouecchl, NpoTeKaloLive B MHTepdase. Pennvkaums -
peakuma maTtpuyHoro cuHtesa JHK. CTpoeHue XpomMOoCOM.
XPOMOCOMHbI ~ Habop -  kapuoTun.  AuMnnouaHblili - ©
raniouAHbIin XPOMOCOMHblEe Habopbl. XpomaTugpl.
LinTonornyeckne OCHOBbI Pa3MHOXEHUA U WMHAWBUAYASIbHOMO
pasBUTUA OpraHu3MoB. [eneHne Knetku - muto3. Craguu
muTO3a. MpoLecchl, NPOUCXOAALLME HA Pa3HbIX CTAAUAX MUTO3A.
Buonornyecknin cmbicn Muto3a. [Mporpammupyemas runéenb
KNETKW - anonTto3

TeopeTnyeckoe 3aHATNE. DOPMbI PA3MHOXEHUA OPraH13MOB.
Melio3

Becnonoe ¥ nonoBoe pasMHOXeHWe. Bwugbl  6Gecrionoro
PasMHOXeHUS: [efleHne HagBoe W MNOYKOBaHME OfHO W
MHOTOK/IETOUHbIX, cropoobpasoBaHue, BereTaTMBHOE
pa3MHOXeHue. ICKyccTBeHHOe KNIOHUpOoBaHMe opraHn3mMoB, ero
3HayeHWe 4Nsa Cenekumn.
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OK 01; OK 02; OK 04

NP23, JIP24, JIP25;J1P26;

NnP32, NP33, JIP34

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

MP61; MP62; MNMP63; MNP65; MNMP66.

OK 01; OK 02; OK 04

NP24, NP26, NP33, J1IP34

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

MP65, MNP69, NMP610

OK 01; OK 02; OK 04

NP24, NP26, NP33, P34

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

MP65, MP69, NMP610



Tema 4.3.
WHavBunayanbHoe
passuTUe
OpraH13moB

MonoBoe pasMHOXeHWe, ero oTanyms ot 6ecnonoro. Melios.
Cragun wmeio3a. [poueccbl, NpouCXofsLiMe Ha CTaguax
meino3a. [loBefeHve XpoMocoM B Meiose. KpoccuHrosep.
Brvonornyecknii CMbIC/1 M 3HaveHVWe Melio3a. ameToreHes -
npouecc 06pa3oBaHMs NOMOBbLIX KNETOK Y XXMBOTHbIX. M0/10BbIe
Xenesbl: CEMEeHHUKM 1 AanyHukn. ObpasoBaHMe U pa3BuTUe
MofoBbIX KNeToK - rameT (crnepmarto3onp, suuekneTka) -
cnepmaToreHes n ooreHes. OCO6eHHOCTY CTPOEHMUS ANLEKIETOK
1 cnepmarosoungos. OnnofoTsopeHue. MNMapTeHoreHes
TeopeTnyeckoe  3aHATWE.  VHAuBUAyasbHOe  pa3BuTUe
OpraH13moB.

AMOproHaIbHOE pasBuTme (smbpuoreHes). Aransl
3MOPMOHAILHOTO  PasBUTUS Y  MO3BOHOYHbIX  KMBOTHbIX:
[ApobneHne, racTpynsaums, opraHoreHes. MocTambproHanibHOe
passuTMe. Tunbl NOCTIMOPUOHAIBHOTO Pas3BUTUSA:  MNPAMOE,
HenpaMoe (MYMHOYHOE). BrmsaHWe cpedbl Ha  pasBuTUE
OpraHvM3MoB; (PaKTopbl, CMNOCOOHbIE BbI3blBaTb BPOXEHHbIE
ypoactea. PocT 1 pa3BuTUe pacTeHMin. OHTOreHe3 LBETKOBOIO
pacTeHus: [BOWHOe OMNNOAOTBOPEHWE, CTPOEHWE CeMeHM,
cTagumn passBuTUA

Pa3nen 5. HacneACTBEHHOCTb M U3MEHUYMBOCTL OPraH1M3MoB

Tema 5.1.
3aKOHOMepPHOCTH
HacnefoBaHuA

TeopeTnyecKoe 3aHATME. 3aKOHOMEPHOCTM Hac/e0BaHNsA
MpeameT 1 3a4aun reHeTUKK. Ponb LMTONOrUM 1 3MBPMONOTK
B CTaHOBNEHUW TFeHeTMKW. BKnag poCCUMCKNX U 3apy6eXKHbIX
YUYEHbIX B  pa3BUTME  TEHETUKU. MeToAbl  FEHETUKM
(rMbpraoNorMYecknii,  LUTOreHETUYECKUIA,  MOMEKYNISPHO-
reHeTUYeCKuiA). OCHOBHble reHeTU4YecKme MOHATYS.
leHeTUYeckas  CUMBO/MMKA,  WUCMOMb3yeMass B CXeMaX
CKpeLLMBaHUA.
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OK 01; OK 02, OK 04
NP32, NP33, /1P24

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

OK 01; OK 02, OK 04
NP32, NP33, JTIP24

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



Tema 5.2.
CuenneHHoe
HacfegoBaHve
NpPU3HaKoB

Tema 5.3.
3aKOHOMEPHOCTH
VU3MEHYMBOCTU

3aKOHOMEPHOCTM HacnefoBaHNA NPU3HAKOB, YCTaHOB/EeHHbIE [
MeHpenem. MoHornépuaHoe CKpeLLuBaHue. 3aKoH
eiMHoobpasns rnubpugoB MepBoro  NokoneHus.  pasuno
[OMWUHNPOBaHUA. 3aKOH pacllensieHns npusHakos. [mMnoTesa
4ynuctoTbl ramet. [1onHOE W HemnonHoe [LOMWHMPOBaHME.
OurnépraHoe CKpeLLmBaHue. 3aKoH He3aBMCMMOro
HacnefoBaHWA  MPU3HAKOB.  LIMTOreHeTUMYeCcKMe  OCHOBbI
ANTUBPULHOTO CKpewmBaHUA. AHaIM3NPYIOLLEe CKpeLLnBaHue.
icnonb3oBaHMe  aHaIM3MPYHOWEro  CKpewmBaHus  And
ornpefeneHns reHoTuna ocobu

MpakTnyeckoe 3aHATUE Ne3. PeLLieHMe reHeTUYECKNX 334a4 Ha
MOHO- 1 AUTM6PUAHOE CKpPeLLMBaHMe

TeopeTnyeckoe 3aHATME. XpomMocoMHas Teopus
HacneLCTBEHHOCTMU.

Pabota T. MopraHa no CLUernjeHHOMY Hac/iefloBaHNIO FEeHOB.
HapyLlueHve cuenneHus reHoB B pe3y/ibTaTe KPOCCUMHroBepa.
XpoMOCOMHasi Teopus  HacnegcTBeHHOCTW.  [eHeTMyeckue
KapTbl.

"eHeTMKa nona. XpomMOCOMHOe onpeseneHre nosia. AyTocoMmbl
N NOJMOBble XPOMOCOMbI. ['OMOramMeTHble U reTeporaMeTHble
opraHu3mbl. HacnegoBaHue NpU3HaKOB, CLEMNJIEHHBIX C NMOOM
INpakTnyeckoe 3aHATUE Ned. PelleHne reHeTUYecKux 3afad
Ha CLien/IeHHOe Hac/efoBaHue.

TeopeTnyeckoe 3aHATME. [I3MEHYMBOCTL: HacneACTBEHHAA U
HeHacneacTBeHHas

Buabl M3MEHYMBOCTM: HEHACNeACTBEHHAasA W HacnefCTBEHHas.
Ponb  cpefbl B HeHacNeACTBEHHOW  M3MEHYMBOCTM.
XapakTepucTuka MOAN(UKALMOHHOWA N3MEHUYMNBOCTU.
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OK 02, OK 04
NP32, P33, N1P24
MP37, MP56
P62, rNP68

OKO01.0K 02

npP24, P25, NP32, N1P34
MP17, MP18, MP21, MP22
MP62, NP63, NP69, rNP610

OK 01, JIP23, N1P24
MP12, MP13, P68

OK 01; OK 02; OK 04
NP23, 1P24, NP25; J1P26;
NnP32, NP33, N1P34



Tema 5.4.
["eHeTnKa
yesioBeKa

BapuaunoHHbIi psg v BapuaumoHHas Kpueas. Hopma peakuun
npu3Haka. KonnyecTBeHHble N KayeCTBEeHHbIE MPU3HAKU U KX
HopMa peakuun. CBONCTBA MOAN(UNKALMOHHOW N3MEHUYNBOCTH.
HacnencteeHHas, WM TEHOTUMNWYECKAs  M3MEHUUBOCTb.
KombuHatuBHas M3MeHUY1BOCTb. Meiio3 1 NooBoi npouecc -
OCHOBa  KOMOWMHATMBHOM  M3MeHYMBOCTW.  MyTauMOHHas
N3MEHUMBOCTb. Knaccnukaums MyTaLuii: FeHHbIE,
XPOMOCOMHbIE, TeHOMHble. Yactota M NPUYMHBI MyTauuid.
MyTareHHble (paKTopbl. 3aKOH TOMOJSIOTUYECKUX PALOB B
HacneAcTBeHHOW n3MeHumBocTH H. . BaBnnosa
lNMpakTnyeckoe 3aHATMe No5. PelleHume 3aay Ha onpeaeneHne
TMna MyTauuu.

TeopeTnyeckoe 3aHATME. HacneacTBeHHble 3ab0neBaHUA
Ye/oBeKa.

Kapuotun uenoseka. OCHOBHble MeTOAbl FEHETUKW Ye/IOBEKA:
reHeasIoryecKui, 6/1M3HEL0BbIN, LIMTOreHETUYECKNIA,
OMOXUMUYECKWNIA, MONEKYNSAPHO-reHeTUYecknii. CoBpemMeHHoe
ornpeAeneHne reHoTMNa: MONHOreHOMHOE CEKBEHWMPOBaHWE,
reHoTUNMpPoBaHWe, B TOM 4mucne ¢ nomouwsto TMLIP-aHanm3a.
HacneactBeHHble 3a60/neBaHMSI YeNlOBEKA: TeHHble 60Me3HMN,
6onesHn € HacnefAcTBEHHOW  MPeapacronOXEeHHOCTbHO,
XPOMOCOMHble 60ne3HN. ComaTuyeckne W reHepaTMBHbIE
MyTaumn. CTBOMOBble KNETKU. TMpUHUMMbLI 300poBOro obpasa
YKU3HW, ANArHOCTUKKN, NPOGMNNAKTUKNA U NEYEHNS TEHETUYECKNX
60ne3Hel. MeAanKo-reHeTnyeckKoe KOHCY/NbTUPOBaHMeE.
3HayeHne MeOULMHCKOW TeHeTUKM B MpPefoTBPALLEHMN U
NeYEeHNN reHeTUYeCcKnX 3aboneBaHnii YenoBeKa

Pa3aen 6. 3BoNOLMOHHAsA 61o1orns
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MP1; MP2; MP3; MP4, MP5;
MP6; MP7; MP12; MP21, MP22,
MP23, MP24, MP25;

MP61; MP62; NP63; MNP65; MNP66.

OKO1
nP23, NP24
MP12, MP13; P68

OK 01; OK 02; OK 04

NP23, P24, NP25; JIP26;

NP32, NP33, /1P34

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

MP61; MP62; NMP63; MNPE5; MNMPG66.



Tema 6.1.
JBONIOLMOHHAA
Teopus N ee MeCTo
B 6uonormn

Tema 6.2.
MwKpo3aBontouns
N MaKpOo3BO/OLNA

TeopeTnyeckoe 3aHATUE. VICTOpUA 3BOMIOLMOHHOIO Y4YeHUs.
MpeanocblIKM - BO3HWKHOBEHMSI  3BOJIIOLMOHHON  TEOpuM.
JBOMOUMOHHAs Teopusi U eé Mecto B 6uonorun. BnusiHue
3BOJIOLMOHHO TEOPUKN Ha pas3BmUTME BMONOTMN U LPYTUX HayK.
CsugeTenscrsa 3BO/OLMN. ManeoHTONOrMYeECKHE:
nocnefoBaTe/lbHOCTb MOSABNEHUA BUAOB B MasIEOHTONOMMUYECKOM
NneTonucu, nepexofHole opmbl. Brioreorpaduyeckmne: CXoaCcTBO
N pasnuuve QayH u  ¢op MaTepukoB U OCTPOBOB.
3M6pMONornyecKme: CXoACTBa U pasimums aMOPNOHOB pPasHbIX
BNIOB MO3BOHOYHbIX. CpaBHUTENIbHO-aHAaTOMUYECKUE:
rOMOJSIOTUYHbIE,  aHa/IoruyHble, PYAUMEHTApHbIE  OpraHbl,
aTaB13Mbl. MonekynspHO-61MOX1MUYECKNE: CXO[CTBO
MEeXaHW3MOB HacC/eCTBEHHOCTN U OCHOBHbIX MeTabo/IMYeCcKnX
NyTein y BCEX XKUBbLIX OPraH13MOoB.

JBoMOUMOHHAA  Teopua Y. [apsuHa.  [pefAnocbinku
BO3HWKHOBEHUA [apBUHM3MA. [BWXKYLUME CWUMbl  3BOMOLUN
BUAoB N0  JlapBuHy  (M30bITOYHOE pPasMHOXEHMe npu
OrpaHNYeHHOCTN pPecypcoB, HeonpenenéHHas W3MEeH4YMBOCTD,
6opbba 3a CyLecTBOBaHNE, eCTECTBEHHbIN 0TOOP)
TeopeTnyecKoe 3aHATME. MUKPO3BO/IIOLMA 1 MAKPO3BO/IHOLLMSA
CuHTeTnyeckaa Teopusa asonoumn (CT3) M e€ OCHOBHble
nonoxxeHns. Mukpossonouma. MNonynauua Kak eguHULa Buia
N 3BONIOLLUN.

Aswxyline cunbl  ((PakTopbl)3BONOLMA BULOB B MNPUPOIE.
MyTauMOHHbIA NPOLECC M KOMOWMHATMBHASA W3MEHUMBOCTD.
MonynsumoHHble BOMHLI W Apeidy reHoB. WMsonsaums u
murpayms. ECTecTBeHHbI OTOOP - HanpaBAAOLWMA  (akTop
3BOMOLLMMN. dopwmbl eCTEeCTBEHHOrr0 oTbopa.
MpncnocobeHHOCTb OpPraHU3MOoB Kak pe3y/nibTaT 3BOJHOLMM.
MpyMepbl NPUCNOCO6/IEHNIA Y OpraHn3MoB. ApoMopdOo3bl 1
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OK 01; OK 02, OK 04
nP24, NP26, NP32, NIP33
MP21, MP22, MP23, MP25
MP63,INMP66, IMNMP69, MNP610.

OK 01; OK 02, OK 04
NnP24, NP26, NP32, JIP33
MP21, MP22, MP23, MP25
MP63,IMP66, MNP69, NMP610.



namoagantaumn. Buag n BuaoobpasoBaHue. KpuTepumn Bufa.
OcHOBHble  (hopMbl  BMAOOOpa3oBaHMSA:  reorpagmyeckoe,
3Ko/ornyeckoe

Makpoasontoums. dopmbl  3BOMIOLUMMN: (hmneTmnyeckas,
[IMBEPreHTHas, KOHBEPreHTHas, napannensHas. HeobpaTnmMocTb
3BO/IHOLMM

Pasgen 7. BO3HMKHOBEHME N pa3BUTUE XXU3HN Ha 3eM/ie

Tema 7.1.
3apoxkaeHue
N Pa3BUTUE XKU3HN

Tema 7.2.
Cucrema
OpraHMyecKoro
Mmupa.
lNponcxoxaeHne

TeopeTn4ecKoe 3aHATUE. 3apOXKAeHNE 1 pa3BUTIE XKU3HW

[ oHay4Hble MpefcTaBNeHns O 3apPOXKAEHUN XKU3HW. HayuHble
rmnoTesbl BO3HUKHOBEHUA >XM3HM Ha 3emse: abuoreHes u
naHcrnepmusa. XvMuyeckas 3BOMOUUA. AOUOreHHbIA CUHTE3
OpraHMyecKmx BELLECTB "3 HeopraHM4yecKmnx.
JKCNepUMeHTa/IbHOE MOATBEPXKAEHNE XUMUYECKO 3BOHOLMN.
HauasibHble aTanbl 61onornyeckon asontouun. Mmnotesa PHK-
mmpa. dopmunpoBaHMe  MeMOpaHHbIX  CTPYKTYp  M#
BO3HWKHOBEHWE NMPOTOK/ETKN. [epBble KNeTKU U UX 3BOSHOLKS.
dPopmmpoBaHMEe OCHOBHbIX FPYMM XKMBbIX OpPraH1N3MOoB.
Pa3BuThE XM3HM Ha 3emsie NO 3pam U nepuogam. Kartapxeil.
Apxelickas 1M NpoTepo3oiickas apbl. [Naseo3oickas apa N eé
nepuvodbl:  KEMOPUACKWUA,  OPAOBUKCKWUIA,  CUYPUNCKUIA,
[IEBOHCKMIA, KAMEHHOYTO/bHbIN, NepMcKuiA. Me3030icKas apa 1
eé nepuojbl: TPUacoBbIiA, OPCKNIA, MenoBON. KaliHo30icKas apa
1 eé Nepuozbl: NaseoreHoBbI, HEOreHoBbIN, aHTPOMOreHOBbIA.
TeopeTnyeckoe 3aHATUE. AHTPOMOreHe3

JBoNouMA 4yenoBeka. AHTPONONOrMA Kak Hayka. Passutume
NPeACTaBNeHNA O  MPOUCXOXKAEHUN  Yenoeka.  MeTogpl
n3y4yeHus aHTponoreHesa. CXOACTBA W Pa3Nnyns YeroBeka U
XVBOTHbIX.  CuUCTeMaTUMyYecKoe  MOJMOXKEeHWe  YesloBeKa.
Awxyuime cunbl (hakTopbl) aHTponoreHesa. HacnefAcTBeHHas
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OK 01; OK 02, OK 04
nP24, NP26, J1IP32, NP33
MP21, MP22, MP23, MP25
MP63,MNMP66, P69, rNP610.

OK 02, OK 04

NnP24, NP26, TIP32, JIP33
MP21, MP22, MP23, MP25
P66, MNP69, INP610,



YesloBeKa -
aHTpornoreHes

N3MEHUYMBOCTb 1 €CTECTBEHHBIN 0T60pP. OO6LLECTBEHHbI 00pa3
YKN3HW, N3roTOBMIEHME OPYANIA TPY/aA, MbILLEHWE, peyb
OCHOBHble  CTaguM M BETBM  3BO/OLUMM  YenoBeKa:
aBcTpanonuTekun, Yenosek ymesnblid, Yenosek npsamMoxXogaLyuii,
Yenosek HeaHAEPTaIbCKUIA, YenoBeK pasyMHbIiA COBPEMEHHOIO
TMna. Haxoakn nckonaemblX OCTaHKOB, BPEMS CYLLIECTBOBaHMS,
06MacTb pacnpocTpaHeHusi, 06bEM rO/I0BHOrO MoO3ra, 06pa3
XWU3HU, Opyaus.

Yenoseueckme pacbl. OCHOBHbIe 60/bLUNE packl: eBponeovaHas
(eBpasuiickasl),  Herpo-aBcTpasioungHas  (3KBaTopuasbHas),
MOHI0NoMAHas (a3mnaTcko-aMeprKaHcKas). YepThl
NPUCNOCco6/1eHHOCTN NPeACTaBUTENE YeNOBEYECKUX pac K
YCNOBMSIM  CYLLLECTBOBaHMS. EAUHCTBO YenoBeyeckmx pac.
KpuTturka pacusma

Pasgen 8. OpraHusmMbl 1 OKpy>KaroLlasn cpeja

Tema 8.1.
JK0oNormsa Kak
Hayka. Cpeapl

YKU3HW.
JKonornyeckume
(hakTopbl.
JKO/ormyeckme
XapaKTepUCTUKN
nonynauum

TeopeTnyecKoe 3aHATUE. IKOOTUYECKMe (PakTopbl U cpeabl
XU3HWU. DKOMIOTNYECKNE XapaKTEPUCTUKN MONYNALMN.

JKonormsa Kak Hayka. 3agayuv v pasgenbl skosorun. Metofpl
3KONOTrNYecKmnx ncecnefoBaHuii. JKonornyeckoe
MMUPOBO33pPeHMEe COBPEMEHHOro 4enoseka. Cpefbl 06uUTaHUA
OpraHu3MoB:  BOAHasA, HA3eMHO-BO34yLUHas,  MOYBEHHasA,
BHYTPMOpraHn3mMeHHas. 3Konormyeckme (hakTopbl.
Knaccumkaums 3KONOrmyeckmx (PakTopoB: abuoTu4ecKue,
OMOTMYECKME W aHTPOMOreHHble. [eiCTBME 3KOMOTMMYECKUX
(hbaKTOpPOB Ha oOpraHu3mbl. ABMOTMYECKME (aKTOpbl: CBET,
Temneparypa, BNaxHocTb. PoTonepuogmsm. MpucnocobneHms
OpraHMsmMoB K  [AeWCTBMIO  abMOTUYECKMX  (haKTOPOB.
buonornyeckne putmbl.  Buotuyeckue  paktopbl.  Bugbl
OMOTMYECKNX B3aUMOLEVCTBUIN: KOHKYPEHLMS, XULLHWUYECTBO.
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OKO01.0K 02, OK 04, OK 07
NnP25, NP27, NNP32

MP1, MP2, MP5, MP7, MP23
P67



MapasnTnam, MyTyaan3M, KOMMeHcanu3M (KBapTMpPaHCTBO,
HaxnebHNYeCcTBO), ameHCanU3M,  HeWTpaiu3Mm.  3HauveHue
OMOTUYECKMX  B3aMMOMENCTBUIA AN CYLLECTBOBAHMS
OpraHM3mMoB B  MPUPOAHbLIX  coobuiectBax.  OCHOBHbIE
nokasarenu nonynauum: YMCNEHHOCTb, MNOTHOCTb,
POXAaeMOCTb, CMEPTHOCTb, MNPUPOCT, MUrpauus. [uHamuka
YMCNIEHHOCTM NONY/NALUMM 1 eé perynsauns

Pasgen 9. CoobulectBa 1 3KO/I0rMYeCKne CUCTEMbI

Tema 9.1.
Coobuiecta
OpraH13mos,
3KOCUCTEMbI

Tema 9.2.
MpupoaHble
3KOCUCTEMBI.
Buocdepa -
rnobanbHas
aKocuctema 3emnu

TeopeTnyeckoe 3aHATNE. COOOLLECTBO OPraHU3MOB.
Co00LLEeCTBO OpraHn3MoB - 6roueHo3. CTpyKTypbl 61oLeH03a:
BWOBasA, NMPOCTPaHCTBEHHas, Tpoduyeckasa (nuilesas). Buabl-
LOMUHaHTLI. CBA3M B 6UOLIEHO3e.

Jkonornyeckme  cuctembl  (3KocucTeMbl).  TMoHATME 06
aKocucteme 1 6roreoleHose. PYHKUMOHaIbHbIE KOMMOHEHTbI
9KOCUCTEMbI:  MPOAYLEHTbl,  KOHCYMEHTbl,  pedyLeHTbl.
KpyroBopoT BeljectB M MOTOK 3HEPrMM B 3KOCUCTEME.
Tpodmnueckmne (NULLEBbLIE) YPOBHU 3KOCUCTEMbI. [nLLEBbIE Lienu
n cetn. OCHOBHble [MOKa3aTenn 3KOCUCTEMbI: 6Gromacca,
NPOAYKUMSA.  DKOMOrMYecKne  nupamuibl:  NPOAYKUUK,
YMCNEHHOCTK, Bruomacchl. CBOCTBA 3KOCUCTEM: YCTONYMBOCTD,
camoperynaums, passuTne. Cykueccus

TeopeTnyeckoe 3aHATHe. MNprpoaHble 3KOCUCTEMbI. Brocdepa
- rnobanbHasa akocmucTema 3emnu

JKocuCTEMbl  PeK M 03Ep. IDKOCUCTEMA XBOMHOrO  Wm
LLUMPOKO/SINCTBEHHOIO Nleca.  AHTPOMOreHHble  3KOCUCTEMbI.
ArpoakocucTtembl.  YpboskocucTembl.  buonorunueckoe
XO03AWCTBEHHOE 3HayeHWe arpoaKocucTeM U YpPBOIKOCUCTEM.
BuvopasHoobOpasve Kak (PakTop YCTOMYMBOCTM 3KOCUCTEM.
CoxpaHeHne 61MoNOrnMYecKoro pasHoobpasms Ha 3emre.

23

OKO01,0K 02, OK 04, OK 07
npP25, P27, NP32

MP1, MP2, MP5, MP7, MP23
rMP67

OKO01,0K 02, OK 04, OK 07
P25, NP27, NP32

MP1, MP2, MP5, MP7, MP23
rMPe67



YueHne B. WN. BepHaackoro o 6uocdepe. 'paHuUbl, COCTaB u
CTPYyKTypa 6uocgepbl. >XnMBoe BeLWECTBO M ero (yHKUMK.
OcobeHHOCTM  6uocepbl  KakK  r1o6asbHON  3KOCUCTEMBI.
[dnHamnueckoe paBHOBecWe WM obpaTHas CBA3b B Guochepe.
KpyroBopoTbl  BeLeCTB M OGUOreOXUMUYECKME  LMKIIbI
anemeHTOB (Yrnepoga, asorta). 30Ha/bHOCTb  Guochepsbl.
OCHOBHbIe 6MOMBI CyLLN

Tema 9.3. TeopeTnyecKoe 3aHATUE. BnsHME aHTPOMOreHHbIX (DakTopoB
BnvsHne Ha buocgepy
aHTPOMOreHHbIX  YenoseyecTBo B 6rochepe 3emnn. AHTPONOreHHbIe N3MEHEHMS OKO1.0K 02, OK 04, OK 07
(hakTOpPOB Ha B Owuocepe. [nobasbHble  3KOMOTMYECKMe  NpPo6/eMbl. NP5, [1P27. NIP32
ouocepy CocyuecTBoBaHMe nNpupoabl U qenosiequTBa. CoxpaHeHue MPL MP2. MP5, MP7, MP23
6nopasHoobpasns Kak OCHOBa YCTOMYMBOCTU  GMOCHEpBI. [P67. 11P69
OcHoBa paumoHasibHOrO yrpas/ieHNs NPUPOAHBIMI pecypcamu ’
N KX WCNONb3oBaHWe. [OCTXKeHWsa 6Guonormm un oxpaHa
npuposabl
KoHTponbHas paboTa Ne 2
MpakTryeckoe 3aHATUE Ne6 AHasIM3 3KONOrMYECKMX acreKTOB OKO01,0K 02, OK 07, MK 2.3.
yTuAn3aumm  0TXO0A4O0B  MPOU3BOACTBA, KOMNEKTYHOLLMX NP27, NP28, NP29, TIP30, J1IP32
3NeKTPo0bOopYJ0BaHMS M YCTPONCTB 3/1EKTPOCHAOXKEHNSA MP1, MP2, MP5, MP7, MP48
MP67, MNP68, NP69
Tema 9.4. MpakTnyeckoe 3aHATME No7  OnpefeneHve  BAUAHUA
BnusaHue PasNNYHbIX abNOTUYECKNX (PAKTOPOB Ha 30POBbE YesioBeKa OKO4OK 02, OK 07, K 2.3.
couuanbHo- NP27, NP28, NP29, JIP30, /1P32
9KOMOIrMYECKNX MP1, MP2, MP5, MP7, MP48

(haKTOpOB Ha

MP67, MNMP68, NP69

3[10pOBbe YeroBeka
Pasgen 10. Cenekums opraHnM3moB, OCHOBbI 6MOTEXHOIOM NN
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Tema 10.1.
Cenekumsa Kak
Hayka 1 npovecc

Tema 10.2.
OcHoBbI
OMOTEXHOMOIN

Tema 10.3.
BuoTexHonornu B
XU3HW 1
npoceccun

TeopeTuyeckoe 3aHATMe. CeneKkumsa Kak Hayka 1 npoLecc
Cenekumns Kak Hayka M rnpouecc. 3apoXaeHue cenekumm wu
JomMecTuKaumsa.  YueHnme H. . BaBunoBa 0 UeHTpax
MHOroobpasns 1 MNPOUCXOXAEHNSA KY/bTYPHBIX PacTEHWIA.
LIeHTpbI MPOMCX0XAEHUA OMALLIHNX XXMBOTHbIX. COpT, NOpoAa,
wramMm.  CoBpeMeHHble  MeTOoAbl  cenekuun.  MaccoBblii
N MHAVBUAYaSTbHbIA 0TOOPbI B CENEKLMN PACTEHNIA M XKMBOTHBIX.
OueHka 3KcTepbepa. BAM3KOPOACTBEHHOE CKpeLiMBaHue -
NHOPUANHT. YncTas nnHuA. CKpeLumBaHWe UUCTbIX JIMHWNA.
leteposuc, wam  rvbpugHas  cusa. HepoacteeHHoe
CKpelumBaHue - ayTopuaunHr. OTaanéHHas rmbpuamnsaums n eé
yCrexu. VCKYCCTBEHHbI ~ MyTareHes 1 MOJlyYeHue
NoOIMNAOMAOB. [LOCTUXKEHUS CeNeKUMM PacTeHUI, XXMBOTHbIX U
MWKPOOPraH1M3MoB

TeopeTuyeckoe 3aHATME. buoTexHonorms Kak OTpac/b
MpOV3BOACTBA.

"eHHas MHXeHepus. Tarbl CO34aHNA peKoMOnHaHTHOM AHK 1
TpaHCreHHbIX opraHnM3MoB. KeTouHas nHxxeHepus. KnetouHble
KyNbTypbl.  MUWKPOK/NIOHa/IbHOE — PasMHOXEHWE  PacTEHMWIA.
KnoHupoBaHme BbICOKONPOAYKTUBHbIX CENbCKOX03AMCTBEHHbIX
OpPraHnM3MoB. JKON0rnyeckme 1 atndeckune npobnemsl. FMO -
reHeTMYeCKN MOANMULIMPOBAHHbIE OpraHN3Mbl
TeopeTnyeckoe 3aHATME. OCHOBHbIe HanpasneHns
COBPEMEHHO ounoTexHonormm B NpodeccroHanbHOM
[leATEeNbHOCTY YE/0BEKa.

MeToabl 6uoTexHonormn. OO6BLEKTbI GUOTEXHONMOMMU. ITUKA
OMOTEXHO/IOTMYECKMX N TEHETUYECKUX  IKCMEePUMEHTOB.
MpaBuna noucka 1 aHannsa GMO3IKOONMYECKON MHDOpMaLMK
M3 PasINYHbIX WMCTOYHWUKOB (HayyHas W Yy4yeGHO-Hay4Has
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OK 01, OK 02, OK 04, OK 07
NnP25, NP27, J1P32

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

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

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

OKO01.0K 02, OK 04, OK 07
nP28, NP29, NNP30, /1IP31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; MNP63; NMP65; MNP66,
rMP69



nuTepaTypa, CpeacTBa MaccoBov UHhopmauun, ceTb NHTepHeT
W apyrue)

MpakTunyeckoe 3aHATUE Ne8 CocTaBneHWe 1 3almnTa KeNcoB Ha
aHa/IM3 MH(OPMaLMM O HayYHbIX AOCTUMXKEHUAX B 06/1acTu
FeHeTUYECKMX TEXHOMOTUNIA, KNETOYHOW MHXKEHEPUU, MULLEBbIX
BMoTEXHONOr NI

Pasgen 11. PelleHne KeilcoB B 06/1aCTU GUOTEXHONOT AN

Tema 11.1.
BrnoTtexHonorum B
NPOMbILLIEHHOCTM

MpakTnueckoe 3aHATNE Ne9. CocTaBneHue KelcoB «Pa3Butme
NPOMbILNIEHHBIX GMOTEXHONOTUIA U UX NPUMEHEHME B YKU3HU
yesioBeKa»

MpakTnyeckoe 3aHATMe NelO. 3awmTa KelicoB «Pa3Butue
NPOMbILSIEHHBIX OMOTEXHONOTUIA U UX NPUMEHEHWE B YKU3HU
yenoBeka»

MpomexyTouHast aTTecTaums (anhdepeHUMPOBaHHbIN 3a4eT)

Bcero:
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68

OKO01.0K 02, OK 04, OK 07
np28, 1P29, NP30, J/1IP31

MP1, MP6, MP16, MP17, MP48
MP61; NMP62; NMP63; NP65; rPee,
MP69

OKO01,0K 02, OK 04, NK 2.3
np28, 1P29, NP30, /1IP31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; NP63; rP65; MNPe6,
MP69

OKO01.0K 02, OK 04, INK 2.3
NnP28, NP29, NP30, JIP31

MP1, MP6, MP16, MP17, MP48
MP61; MP62; NP63; MNP65; NP66,
P69



3. YCNoBA PEANTNSALUNN TTPOIPAMMBbI YYEBHOI O NMPEOMETA

3/1. MaTepuasibHO-TEXHUYECKOe 06ecreveHme

[na ocBoeHWs nporpammbl yyebHoro npeametra OOIM6/13 Buonorus B
OBIMOY «K3MT» nveetcs y4ebHbI KabUHeT «ECTECTBEHHbIE HAYKM».

[MomeLLeHNe KabuHeTa OCHALLEHO TMMOBLIM 060PYAOBaHWEM, B TOM 4uChe
cneuvanu3npoBaHHoOn  y4yebHOM  mebenbldo M cpeacTtBaMu  06ydeHUs,
HEOOXOAMMBbIMA AN BbINONHEHUA TpebOBaHWMA K  YPOBHIO  MOArOTOBKYU
06yyaroLmxcs.

OcHalleHve y4yebHOro kabuHera:

- Mocafo4Hble MecTa no KO/IMYEeCTBY 00YyHarOLLMXCS;

- pabouee MecTO npenojasarens;

- MPOMeCCMOHaIbHO-OPNEHTUPOBAHHbIE 3aaHuS.

[Angaktnyeckune matepuabi:

- METOAMYECKME YKa3aHWA MO BbIMOHEHUIO MPaKTUYeCKMX paboT Mo
yyebHomy npeamety OOI16/13 bronorus;

- KOMMNJIEKT 3afaHni 419 NpoBeAeHUs MMCbMEHHbIX KOHTPO/IbHBIX paboT;

- KOMMJIEKT 3alaHnii ANa NpoBeAeHNS NUCbMEHHOTO AnddepeHLMPOBAHHOIO
3a4eTa.

TexHu4Yeckme cpefcTsa 06yyeHUs:

- MEPCOHa/IbHbIA  KOMMbIOTEP  C  JIMLUEH3UOHHBIM  NPOrpaMMHbIM
obecrieyeHnem;

- TPOEKTOp C 3KPaHOM.

3anbl:

BubnmnoTeka, YMTasibHbIA 3/ C BbIXOLOM B CETb VIHTEpHET.

3.2. VIH(hopMaLMoHHOe 06ecneyeHme peannsaLumn nporpaMbl

[na peanusaunn nporpammbl B 6M6nmotedyHoMm ¢oHge OBIMOY «K3MT»
MMEKTCA MeyaTHble W 3NEKTPOHHble 06pa3oBaTe/fibHble U UH(OPMALMOHHbIE
pecypcbl Ana UCnosib30BaHUS B 06pa3oBaTe/ibHOM MpoLLecce.

3.2.1. OCHOBHbIe UCTOUYHUNKMN

1. Bronorua: y4yebHWK WM NPakTUKyM A7 CPeAHero npog)ecCroHabHOro
o6pasosaHusa/ B.H. ApbirvH [v ap.]; nog pegakumein B.H. ApbirnHa. — 2-e usg. —
Mockea: W3patenbctBo HOpait, 2025. — 378 c¢. — (IpodeccnoHanbHoe
obpasoBaHne). — ISBN 978-5-534-09603-3. — TeKCT: 3neKTPOHHbIN /I 3BC
FOpanT [canT]. — URL.: https://urait.ru/bcode/536659

2. ArathoHoBa U1.B., KameHckuid A.A., Crneornasos B.. Bruonorus. baszoBbli
ypoBeHb. Y4ebHuk CrO. - M.: MNpoceeleHne, 2024. - 272 c.
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3.2.2. lonoNHUTeNbHbIE UICTOYHNKN

1. buonorusa. basosbli U yray6neHHblin ypoBHM: 10— 11 Knaccbl: y4ebHUK
AN cpefHero obuyero obpasosaHusa / B. H. ApbirvH [u ap.]; nog o6uein pegakumen
B. H. ApbirnHa. — 2-e u3g,., nepepab. u gon. — Mocksa: M3aatenscTso HOpaiT,
2025. — 380 c. — (ObuieobpazoBatesibHblil UMKT). — ISBN 978-5-534-16228-8.
TeKCT: aneKTpoHHbIn // OB6C KOpanT [caitT]. — URL: https://urait.ru/bcode/544794

2. Nannukasa T.B. buonorus. TecTbl: yuebHoe nocobue gng CrNO — Mocksa:
M3patensctBo HOpant, 2025. — 40 c. (MpodeccnoHanbHoe obpasosaHue). ISBN
978-5-534-14157-3 TekcT: 3nekTpoHHbid // IBC HOpant [canT]. — URL:
https://urait.ru/bcode/543964

3.2.3. IHTepHeT-pecypcbl
1 Poccuidickas  3/1EKTPOHHas  LWKona  [ONeKTpoHHbI  pecypc] URL:
https://resh.edu.ru/

2. IHhoypok [AnekTpoHHbIn pecypc] URL.: https://infourok.ru/
3. Pewwy EI3. buonorms [3nekTpoHHbIn pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI' O

KoHTponb 1

PacKpbIBalOTCA  uepes

NMPEOMETA
OLIEHKa pe3y/nbTaTOB OCBOEHWS YuyebHOro npegmeTa
AVCUMMINHAPHBIE  Pe3ynbTaThl, HamnpasBfieHHble  Ha

(hopmMMpOoBaHMe OBLLMX U MPOMECCMOHAIbHBIX KOMMETEHLIMIA MO pa3aenam TeMam
coflepXKaHus yue6HOro matepumana.

O6was /
npodheccrmoHasibHas
KOMMEeTeHUNA
OK 1 BbibupaTb cnoco6ebl
peLUeHus 3agau

npogeccroHanbHoW
[eATeNbHOCTY
NPUMEHNTENBHO K pas/INyHbIM
KOHTEeKCTaMm

Pasgen / Tema

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

Pasgen 3., Tema 3.1, Tema 3.2.

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

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

Pa3gen 6., Tema 6.1., Tema 6.2.

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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Twvnbl OUEHOYHbIX
MeponpuUATUiA

TecTnpoBaHue

YCTHbI onpoc
MpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
KoHTposnbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
MNpenctasneHne pe3ynbTaToB
NpaKTUYecKnx paboT
KoHTposbHas paboTa
TecTupoBaHue

YCTHbIA onpoc

KoHTposnbHas pabota
TecTupoBaHue

YCTHbI onpoc
MNpenctasneHne pe3ynbTaToB
npaKTUyecknx pabot
KoHTposibHas paboTa
TecTnpoBaHue

YCTHbI onpoc

KoHTponbHas paboTta
TecTnpoBaHue

YCTHbIN onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIIA onpoc

KoHTposibHas paboTa
TecTnpoBaHue

YCTHbI onpoc
MMpencTaBneHne pesynbTaToB
npaKTUyecknx pabot
KoHTponbHas paboTta



OK 02. Vicnonb3oBaTb
COBPEMEHHbIe cpeacTsa
MouCKa, aHanmnsa n
NHTepnpeTauuy MHMopMaumn,
n NH(OPMaLMOHHbIE
TEXHOMOTUN ANSi BbIMOSIHEHNS
3agay npocheccroHanibHoM

LeATENIbHOCTH,

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.

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

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

Pasgen 6., Tema 6.1., Tema 6.2.

Pasgen 7., 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.

30

TecTmpoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
NMpaKkTU4ecKmx pabot

YCTHbI onpoc

Kelic-3agaHus

TecTnpoBaHue
YCTHbIN onpoc
KoHTposibHas paboTta

TecTupoBaHue

YCTHbIA onpoc
MNpencTaBneHne pes3ynbTaToB
npaKTUyecknx pabot
KoHTposbHas paboTa
TecTupoBaHue

YCTHbI 0onpoc
MNpeactasneHne pe3ynbTaToB
npaKTUYecKnx paboT
PeLueHwne 61onornyecknx
3afau

KoHTposibHas paboTa
TecTnpoBaHue

YCTHbIN onpoc
lNpencTaBneHne pes3ynbTaToB
NnpaKTUYecKnx paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIiA onpoc
lNpencTaBneHne pesynbTaToB
NpaKTUYecKmx paboT
TecTnpoBaHue

YCTHbIA onpoc

KoHTposbHas paboTa
TecTupoBaHue

YCTHbIA onpoc

KoHTposnbHas paboTa
Pa3paboTka JIeHTbl BpEMEHM
MPOUCXOXAEHNSA YenoBeKa
TecTnpoBaHue

YCTHbI onpoc

KoHTposbHas paboTta
TecTnpoBaHue

YCTHbIN onpoc



OK 04. AddexTnBHO
B3a/MO/eiiCTBOBaTb "
paboTaTtb B KON/MEKTMBE W
KOMaHze;

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

Pasgen 11., Tema 11.1.

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

Pasgen 3., Tema 3.1., Tema 3.2

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

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

Pasgen 6., Tema 6.1., Tema 6.2.

Pasgen 7., Tema 7.1, Tema 7.2.

Pasgen 8., Tema 8.1., Tema 8.2.

Pasgen 9., Tema 9.1., Tema 9.2,
Tema 9.3., Tema 9.4.
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KoHTponbHas paboTa
CocrtasneHue CXeM
KpYyrosopoTa BeLLeCTB
TecTnpoBaHue

YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
NMpaKkTU4ecKmx pabot

YCTHbIA onpoc

Kelic-3agaHus

TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
MpaKTUYecKmx paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
lNpencTasneHne pe3ynbTaToB
npaKTUYecKnx paboT
PelueHwne 61010rNYecKnX
3agad

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
npaKTUyecknx pabot
KoHTponbHas pabota
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
MpaKTUYecKnx paboT
TecTnpoBaHue

YCTHBI onpoc

KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc

KoHTposibHas paboTta
Pa3paboTKa /fleHTbl BpeMeHU
MPOUCXOXAEHNS YenoBeka
TecTupoBaHue

YCTHbIA onpoc

KoHTponbHas pabota
TecTnpoBaHue

YCTHbIN onpoc



OK 07. CopevicTBoBaTb
COXPaHEHMIO  OKPY>KatoLLei
cpeabl, PecypcocbepexeHuto,

NPUMEHATb 3HaHWA 06
N3MEHEHUN Knmmara,
NPUHLMNbI 6epexxnmBoro
NMpPOV3BOACTBA,  3PPEKTUBHO

[elicTBOBaTb B Ype3BblyaliHbIX
CUTYyaumsXx;

MK 23. KoHTponuposatb
cobntofeHme MepcoHasIom
TpeboBaHWA OXpaHbl Tpyaa,
NMPOMbILLNEHHON M NOXapHOM
6e3onacHoCcTH

Pa3gen 10., Tema 10.1., Tema
10.2, Tema 10.3.

Pasgen 11., Tema 11.1.

Pasgen 8., Tema 8.1., Tema 8.2.

Pazgen 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

Pasgen 11., Tema 11.1.

KOHTpobHas paboTta
CocraBneHuve CXeM
KpyrosopoTa BeLLecTB
TecTupoBaHue

YCTHbI onpoc
lNpeacTaBneHne pesynbTaToB
NpaKTUYecKnx paboT
YCTHbIN onpoc
Kelic-3agaHus
TecTnpoBaHue
YCTHbIA onpoc
KoHTposbHas paboTa
TecTnpoBaHue
YCTHBIA onpoc
KoHTponbHas
CocTtaBneHue
KpYroBopoTa BeLLecTB
TecTnpoBaHue
YCTHbIA onpoc
lNpencTaBneHne pe3ynbTaToB
npakTU4Yecknx pabor

YCTHbI onpoc
MpescTaBnieHne pesynbTaToB
npaKTUYecKnx paboT

paboTa
CXem

YCTHbIn onpoc
Kelic 3agaHus

TunoBble 3aaHNA A/1s1 OLEHKM 0CBOEHMS yUe6HOro npeameTa (TeKyLuii

KOHTPO/1b)

Twunosble 3ajaHNA YCTHOro onpoca (npumep)
Pasgen |. KneTtka - CTPYKTYPHO-PYHKLUMOHa/IbHAA eAMHMLA XXNBOIO
Tema: brnonormna Kak Hayka. O6LLaa XxapaKTepucTuKa XX13Hu

1. Y10 n3yyaet 6monorms?

2. Kakne 6ronornyeckme Haykum Bam NU3BeCTHbI?
3. Kakoe 3Ha4eHue nveeT bronorus?

4. Kakue hyHKUMM SABNAKOTCA OCHOBHBLIMW /151 XXMBbIX OpraHu3MoB?
5. OxapaKTepusyinTe YpoBHM OpraHmn3aLnm XXMBON NpUpoabl.

6. MepeuncnuTe 3aga4m o6LLEN GrONOrUN.
7. Qna kaknx npoeccuit Heobxoanmbl 3HaHWA 06LLEN Buonornn?

8. Uto Takoe kneTka? loyeMy WMMEHHO K/EeTKY CUMTAKT 3/IEMEHTapHOW

eIMHNLIEN XXMBOTO?
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9. Ha3oBuUTe Hayky, KOTopad 3aHUMAaeTCA M3YYeHMEM KeToK. [lna uero
Heo6X0AMMO N3YYEHUE KNETOK?

10. Kakve MUKPO 1 MaKpO3/IEMEHTbI BXOAAT B COCTaB K/ETKN?

11. Kakyto pofib Urpaet B K/eTkax Boga? Yem onacHO 06e3BOXXMBaHWE
opraHmsma?

12. KakoBa po/ib 6e/KoB, XXMPOB 1 YIeBOAOB B KNETKe?

13. Kakyto (0yHKLMIO B K/IETKE BbIMOMHAKT HYK/EMHOBbIE KUCNOTbI?

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

15. B yem otanume PHK ot AHK?

16. Kakue BellecTBa HasblBalOT (epmeHTamMn? KakoBa UX (yHKUMA?
[MpuBeaMTE NpUMepsI.

17. Yem npoKapmnoTUYECKME KNETKU OTINYAKOTCA OT 3YKapUOTUUECKUX?

18. Kakume thyHKUMM BbINOMHAET MembpaHa KneTkn? KakoBo ee CTpoeHne?

19. Ha3oBuTe opraHouabl KNeTKW, KOTOpbIe COAEP>KaTCA B LMTOMNasme.

20. YT0o HasbiBalOT nmsucom? Kakue opraHomabl y4acTBYHOT B AaHHOM
npouecce?

21. Ha3oBUTe NPU3HaKM OT/INYNA PACTUTESIbHOW K/IETKM OT XKMBOTHOW.

22. Yto Takoe Typrop Knetku? [ns Kakmx npoLeccoB OH Heobxoanm?

23. Yem BUpYCbI OTINYAKOTCA OT APYTUX (POPM XKU3HN?

24. Kakue opraHusmbl HasblBatOT bakTepmodaramm?

25. Ha3zoBuUTe Cnoco6bl 3aLMTbl OT BUPYCOB.

26. YeM BUpycChl onacHbl A1 XXMBbIX OpraH1n3MoB?

TwnnoBoe TecTOBOE 3a4aHNe

1 TecToBble 334aHUSA OTKPLITOro TUMa:

- [OMNONHeHus;

- CBOOOAHOIO M3MI0XEHUS.

2 TecToBble 33[aH1A 3aKPbITOro TUNa:

- a/IbTePHATMBHbLIX OTBETOB

- MHOXXeCTBEHHOr0 BbI60pa;

- BOCCTaHOB/IEHMA COOTBETCTBUS,

- BOCCTaHOB/IeHME NMOC/1IEA0BATE/IBHOCTHN.

MpakTnyeckas paboTta Nel

CpaBHEHWe CTPOEHMUS KNEeTOK PaCTEHWNIA, TPUBOB N XXUBOTHbIX

3ajaHue.

cnonb3ys martepuvan, NpeacTaBfieHHbIA B NMPaKTUYeCKon paboTte, a Takxke
[OMOJTHUTENbHbIE UCTOYHUKN UH(OPMaLMK, 3aro/IHUTb CPaBHUTENIbHbIE TabnuLbI
«KneTkn pacTeHWnil, >XUBOTHbIX W TPuboB», «CpaBHUTENbHAS XapaKTepUCTMKA
MPOKapPUOTUYECKON N 3YKAPUOTUUECKOIN KINETKU».



MpakTnyeckas pabota Ne2

PeLLeHmMe 3aa4 Nno MOSIEKYNAPHOA 61ON0rum

3ajaHue.

3anoniHUTb Tabmuy «HyKIenHOBbIE KUCOTbI»

cnonb3ys Tabnunuy reHeTUYeCKOro Koja, peLlunTb 3a4a4n Ha YCTaHOB/EHME
nocneposatensHocT PHK, AHK, nonvnentnaa.

MNpakTnyeckasi pabota Ne3

PelLeHe reHeTUYeCKUX 3aga4 Ha MOHO- U AUTMOPUAHOE CKpeLLMBaHue.

3ajaHue.

PelunTb 334241 Ha MOHOrMOpUAHOE CKpeLwmBaHme, UCNonb3ya 11 2 3aKoHbl
MeHgens.

PelunTb 33fa4un Ha AUrnbpuaHoe CKpelumBaHue, Ucnonb3ys 1, 2 n 3 3aKoHbl
MeHpzens.

PewnTb 3afaun Ha onpegeneHve (eHoTWMa, reHoTuna pPoauTenend wu
NMOTOMKOB MpPWY HENOJTHOM AOMWHUPOBAHUN.

PewnTb 3afauv Ha onpefeneHue (eHoTWNa, reHoTuna poauTened wu
MOTOMKOB MpPW aHaIN3MPYIOLLLEM CKPELLMBaHUN.

MpakTnyeckas paboTta Ne4

PeLlleHne reHeTUYeCKMX 3a[a4 Ha CLieNn/IEHHOe Hac/ef0BaHue.

3ajaHue.

PewnTb 3afgayuM Ha AUrMOpPUAHOE CKpewmBaHuWe, WUCMob3ys  3akoH
CLeNn/IEHHOr o HacnefoBaHWs.

PewnTb 3agauvM Ha onpefeneHne (eHOTMNA, TeHOTUNa PoAuTeNen u
NMOTOMKOB MpW CLENIeHHOM Hacnef0BaHMUM FeHOoB.

PewnTb 3afaunM Ha onpefeneHve (eHoOTMNa, reHoTMna poauTenen u
NMOTOMKOB MpW CLEN/IeHHOM C N0/1I0M Hac/ie0BaHNN TeHOB.

MNpakTnyeckas pabota Ne5

PellleHne 3a7a4 Ha onpeaeneHre Tuna MyTauun.

3ajaHue.

OnpefenuTb TUM MyTauuKn Mo N3MEHEHUIO TEHOTUNA.

OnpefenuTb COCTaB aMUHOKWUC/OT B NOJIMMENTUAE A0 MyTaLMK U NOCNE Hee.

OnpefennTb, LOMUHAHTHAsA UM PeLecCUBHaA MyTaLus.

MNpakTnyeckast paboTta Ne6

OnucaHne NPUCNOCO6/IEHHOCTN OpraHn3ma 1 ee OTHOCMTE/IbHOrO Xapakrepa

3afaHue.

3yunB TEKCT M M306paXKeHNS OpraHn3MoB, BbIMOHUTL 3aaHNS:

Onpefenntb  cpegy  OOMTaHWA  OPraHM3mMoB,  MPeANOXeHHbIX A/
nccneaoBaHUa. BbIBUTL YepTbl MX MPUCMOCO6/IEHHOCTM K cpefe 0OuTaHusA 1
OTHOCUTE/bHbIN XapakTep NPUCNOCco6/1EHHOCTW.
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[Mony4yeHHble AaHHbIe 3aHECTU B Tabnuuy «IMprucnocob1eHHOCTb OPraHn3MoB
K cpefie 06UTaHKs»

Ha ocHOBaHMM 3HaHWIN O ABMXKYLLMX CUNax 3BOMOLNN, OOBACHUTL MEXaHU3M
BO3HWKHOBEHWSA MPUCNOCOBNEHNIA.

CaenaTb BbIBOJ 06 OTHOCUTE/IbHOM XapaKTepe NpucnocobieHni.

MpakTnyeckas pabota Ne7

AHannM3 3KOMOrMYecKMxX acnekToB yTuam3aumMm OTXOA0B NPOU3BOACTBA U
KOMMNEKTYHOLWMX KOMMbIOTEPHOr0 060pyL0BaHMS.

3ajaHue.

PaccMOTpeTb KnacCU(hMKauuio OTXOA0B M OMpefenTb KacC OTXOA0B
MPOV3BOACTBA U KOMM/EKTYIOLLMX KOMMNbLIOTEPHOIO 060pYyA0BaHNA.

OnpefennuTb CNocobbl YTUAM3AUUA U UX BNWUSHME HA Buochepy OTXOAOB
MPOM3BOACTBA N KOMMNEKTYHOLWMX KOMMbIOTEPHOro 060pyL0BaHuS.

CpaBHuTb  cnocobbl  MepepabOTKM  OTXOAOB  MPOM3BOACTBA U
KOMMEKTYHOLLMX KOMMbIOTEPHOTr0 060PYA0BaHNS.

MpakTnyeckas paboTta Ne8

OnpegeneHvie BANAHUA Pa3fIMUHbIX abMOTUYECKMX (PaKTOPOB Ha 3[40POBbE
yesioBeka.

3ajaHue.

[aTb 3KONOrMYECKYH XapaKTepuUCTUKY MecTa XXUTeNbCTBA.

OnpefennTb  PUCKM AN 340POBbA Npu  paboTe C  KOMMbHOTEPHbLIM
060opy10BaHMEM.

MpakTnyeckast paboTta Ne9

CocTaBneHve W 3awWmTa KelcoB Ha aHain3 WH(opMauuM O HayYHbIX
OOCTUKEHUAX B 00M1aCTM FeHETUYECKMX TEXHONMOMMNIA, K/IETOYHOW WHXKEHepUU,
NULWEBLIX BUOTEXHOMNOTUN.

3afjaHue.

BbibpaTb Nt060i U3 NpeacTaB/IEHHbIX KENCOB, OTBETUTL Ha BOMPOCHI Keica

CocTaBuTb Keinc no 3alaHHou Teme.

MNpakTnyeckast pabota Nel0

CocTaBneHne KelicoB «Pa3BuTUe OMOTEXHOMOMMIA C  WCMOJb30BaHMEM
TEXHUYECKNX CUCTEM N UX MPUMEHEHUNE B XXU3HWN Ye/I0BEKa»

3afaHue.

BbibpaTtb Nt060i1 13 NpeacTaBeHHbIX KEMCOB, OTBETUTbL Ha BOMPOCHI Kerca

MpakTnyeckas pabota Nell

3awnta Kencos «Pa3BuTre 6UOTEXHONOINI C UCMOMb30BaHNEM TEXHUYECKNX
CUCTEM U UX MPUMEHEHWNE B XKN3HWN Ye/lioBeKa»

3afjaHue.
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MpeacTaBUTb OTYET O peLleHUK Kelica B Buie Npe3eHTauuW, A0KNaja,
NpeAcTaBNeHNs NPOAYKTa.

KoHTponbHas pabota Ne 1

1. 3agaHusa ¢ BbIGOPOM OJHOr0 BEPHOro OTBETA MO TeMaM: CTPOEHWNE KNETKY;
opraHonbl K UX YHKLUMW; XXU3HEHHbIA LMK KNETKN; MUTO3; MeN03; raMeToreHes;
3HepreTMYecKUii 06MeH; NIacTUYECKUIA OOMEH.

2. BCcTaBuTb NPonyLLUEHHbIN TEPMUH

3. YCTaHOBUTb COOTBETCTBME COObITME W (asbl KNETOUYHOro LMKNa,
XapaKTePUCTUKA M OpraHouf, cobbITMe U TUM Ob6MeHa (3HEPreTMYEeCcKMin 0OMeH,
(hoToCUHTE3, BUOCKHTE3 BenKa), CobbITUE N 3Tan 06MeHa

4. OnpenenuTb TN 1 hasbl AeNEHUS KNETKN

KoHTponbHas paboTa Ne 2

1. 3agaHus ¢ BbIGOPOM OHOM0 UM HECKOMbKMX BEPHbLIX OTBETOB MO TEMaM:
TEopus 3BO/OLMMN; BO3HUKHOBEHWE M Pa3BUTUE XMU3HW Ha 3eM/e; aHTPOMOreHes;
3KOMIOrnyeckme hakTopbl U Cpefibl XXMU3HW; 3KONormyeckme cooblectsa; buochepa
- rno6asibHas 3K0/I0rnyeckKas CUcTeMa; aHTPOMOreHHbIE BO3ENCTBUS Ha Grocdepy.

2. YCTaHOBWUTb COOTBETCTBME OPraHuM3m N NpPUCroco6/IeHHOCTb; ABMIEHUE U
Harpas/ieHMe 3BOMOUMN; NPU3HaK U (hopma ecTeCTBEHHOro 0Tbopa; opraHu3M u
PO/b B 3KOCUCTEME;

3. OnpeneneHne nNpaBuIbHOM MNOCNEA0BATENbHOCTY MULLEBOW LIENW.
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5. OLIEHOYHbIE MATEPUA/bI 414 MPOMEXYTOUYHOW
ATTECTAUNW IO YYEBHOMY TMNPEOAMETY

[MpeAMETOM OUEHKN SABAAKOTCA YMEHWA W 3HaHMs. [1pomeXxyTouHas
arTectayms no yvebHomy npegmety OOI16.13 Buonorusa nposogutcs B opme
AndpepeHUMpPoBaHHONO 3a4eTa B KOHLe BTOPOro CeMecTpa.

AnddepeHunpoBaHHbIl  3a4eT NPOBOAUTCA B MUCbMEHHOW (opme. Ha
BbIMO/THEHNE 3afaHunil oTBoAMTCS 2 Yaca (90 MuHYT). 3ayeTHas paboTa COCTOUT U3
2 yacTei.

[Mpumep 3apaHuA:

3ajaHue.

YacTb 1. 3agaHunsi ¢ BbIGOPOM OHOro BEPHOro oTBeT. (206)

1 K KakoMy YpPOBHIO OpraHm3auuyM OTHOCAT X/I0pOnaacTbl B K/ETKax
pacTeHnin?

1) KNeTOYHbIN

2) OpraHN3MeHHbI

3) MONEKYNAPHbIN

4) 6UOLIEHOTUYECKNIA

2. [NaBHbIM CTPYKTYPHbIM KOMMOHEHTOM Apa KNeTKU ABNAKTCA

1) XpOMOCOMBI

2) pnbocombl

3) MUTOXOHAPUN

4) xnoponnacTbl

3. B pacTutenbHbIX KNeTkax, B OT/IMYME OT XKMBOTHbIX, MPOUCXOANT

1) xemocuHTE3

2) 6uocuHTes beska

3) (hoToCUHTE3

4) CWHTE3 INNUA0B

4. Kakas popma 6ecronoro pasMHOXeHUs UCMOb3yeTcs ANA PasMHOXEHUA
MNOA0BO-ATOA4HbIX KYNbTYp?

1) hparmeHTaLMA

2) NOYKOBaHWe

3) BeretatBHOE pasmMHOXeHUe

4) cnopoobpasoBaHe

5. KneTouyHas CTeHKa paCcTUTe/bHbIX K/IETOK NPenMyLLEeCTBEHHO COCTOUT U3:

1) caxaposbl

2) TMKOreHa

3) 6esnka

4) uennonossbl

6. COBOKYMHOCTb BHELLIHMX NPW3HAKOB /I060ro opraHmnsma

37



1) reHoTumn

2) JOMUHAHTHbIE

3) theHOTUMM

4) peLeCcCBHbIMM

7. HacnefcTeeHHas MH(oOpMaLmsa COCpeaoToYeHa B KNIETKe

1) B XpoMocomMax

2) B IM30COMax

3) B pnbocomax

4) B QrC

8. ®YHKUMM BOAbI B XXMBbIX KNETKax

1) pacTBopuTesb

2) TpaHCNOpPTHaA

3) XMMUYECKNIA peareHT

4) BepHbl BC& OTBETHI

9. ONnofoTBOpPEHME - 3TO NPOLECC, B pe3y/bTaTe KOTOPOro:

1) pa3BuBatOTCA rameThbl

2) NPONCXOANT CINAHNE COMATUYECKMX KTETOK

3) NPOUCXOANT CIUSHNE MY>KCKOW U XKEHCKOIA rameT

4) obpasyeTca 6nacTyna

FO.CyLHOCTb Teopun abuoreHesa cocTouUT

1) MPOMCXOXAEHNE XXMBOTO 13 HEXXMBOIO

2) NOSIBMIEHVEM XXMBOTO 13 XXMBOIO

3) COTBOPEHNS 6Orom

4) 3aHeCeHVeM XXUBOI0 M3 KOCMOoca

11. Tpumep yrpoxkaroLLet OKPacKu:

1) 3en1eHast OKpacka y KysHeumka

2) APKO-KpacHas okpacka 60bell KOpOBKU

3) CXOACTBO B OKPacKe OPIOLLIKA Y MYXU- XXYPUasiKn 1 oCbl

4) CXO[CTBO B OKpacke 1 (hopme Tena ryceHuubl 1 cyyka

12. TMpumep MeXBUA0BOM 6opbObI 3a CyLLeCTBOBaHME -

1) conepHUYeCTBO CaML,0B M3-3a CaMKU

2) “bopbba C 3aCyX0on” paCcTEHNIN NYCTbIHW

3) CpaxXeHMe XMLLHMKA C XepTBOoi

4) 6opbba ABYX MECTPbIX AATNOB 3a Ayrno

13. Hanborsnee HanpseHHOW hopmoii 6opbObI 3a cyLlecTBoBaHMe Y. [apBuH
cumnTa:

1) 6opbby ¢ HeGNAronpPUATHLIMK YCNOBUSMU

2) MeXXBU0BYHO

3) BHYTPUBMAOBYHO
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4) BCce nepeyncneHHble (DOPMbl B PaBHOI CTeMeH

14. BuonornyeckMu (paktopamuy 3BOJIKOLMN YesioBeKa bl

1) 06LecTBeHHasA XN3Hb, CO3HAHME N eCTECTBEHHbI 0TOOP

2) HacnefCTBEHHaA M3MEHUMBOCTb, Pa3BUTME TO/IOBHOMO MO3ra v TpyL,

3) HacneAcTBeHHad  M3MEHYMBOCTb, 6Oopbba 3a  CyLLeCTBOBaHUe,

eCTeCTBEHHbIV 0TOOP
4) n3roToBfieHNe opyavin Tpyda, 6opbba 3a CylleCTBOBaHME W pasBUTME

r0/I0BHOr0 Mo3ra

15. OpraHu3am c reHOTUMOM aa Ha3blBaeTCA

1) AUromMo3nroTow
2) reTepo3nroTom
3) roMo31roToin No AOMUHAHTHOMY MPU3HAKY
4) roMOo3UroToNn Mo PeLeccBHOMY MPU3HAKY

16. OnpeenéHHbIA Habop 1 hopma XpPoOMOCOM Yy ocobeld 0AHOro BMUAa.

1) GBMOXMMUYECKUIA KPUTEPUI

2) reHeTUYECKNn KpUTepui

3) MOPhOIOrNYECKUIA KpUTEPUIA

4) (hr310N0rNYeCKNia

17. TlosBNeHWe y APEBHUX MIEKOMUTAIOLMX YETbIPEXKaMepHOro cepaua,

TEen/IOKPOBHOCTW, Pa3BMTOM KOPbI FOJIOBHOTO MO3ra - npumep

1) namoagantayum

2) apomopgo3a

3) 6ronornyeckoro nporpecca

4) 61ONOrNYecKoro perpecca

18. MeToA, CYLHOCTb KOTOPOr0 COCTOMT B KPaTHOM YBE/IMYEHWUM 4ucna

XPOMOCOM B [eNALLENCA KNeTKe, Ha3blBalOT METOLOM:
1) retepo3uca 2) myTareHesa 3) OTAa/IEHHOW rMopuAamn3aumnn

4)noavnnonguu

19. Bo3pacT 3emnn paBeH... NeT:

1) 10 Tbicay 2) 13 munnunappos 3) 75 TbicaY  4) 5 MUnIMapLoB

20. CxopcTBO 3apofplllerd MO3BOHOYHbLIX OTHOCUTCA K [0OKasaTe/IbCTBam
MaKpO3BO/IHOLMN

1) NanNeoHTONOrNYECKNM
2) aM6PMOSIOTNYECKNM
3) cpaBHUTE/IbHO-aHATOMUYECKIM

4) 6UOXUMUNYECKNM
UacTtb 2.

1. YCcTaHOBWTe COOTBETCTBME MeXY (hOPMOIA U TUMOM Pa3MHOXEHWS
®OPMA PASMHOXXEHWA TN PASMHOXEHIA
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A) NoykoBaHue 1)  Bbecnonoe
B) napTeHoreHes 2)  [lonosoe
B) BeretaTmBHOE pasMHOXEHME
M) parmeHTaLmns
[1) pasmHOXeHWe ¢ 06pa3oBaHEM 3UTOTbl
2. YCTaHOBWTE COOTBETCTBME MeXAYy CTPOEHMEM U (PYHKUMAMU
3HA0MN1a3MaTNYECKOW CETU 1 KOMMIeKca MONbIKN.

CTPOEHVE N ®YHKUWNN OPEAHOMADbI
OPTAHOMNAOB
1) coctouT W3 rpynnbl MOMOCTeN C A. 3HponNasmMaTnyeckas cetb
Ny3blpbKamMn Ha KOHLAxX b. komnnekc "onbopxm

2) COCTOUT U3 CUCTEMbI CBSA3aHHbIX
MeXXay coboi KaHasbLEB
3) yyacTBYyeT B 61OCKMHTe3e befka
4) yyacTBYyeT B 06pa3oBaHu NIN30COM
5) y4yacTByeT B 006pa3oBaHWM KNETOUHOW
060104KN
6) OCyLLeCTBNSET TPAHCMOPT OPraHNYecKnx
BELLLECTB B pa3Hble 4aCTN KNETKM
3.  YcTaHOBMTE  XPOHOMOMMYECKYH  MOC/ef0BaTe/IbHOCTb  TaKCOHOB,
MCNO/b3YeMbIX B CUCTEMATUKE Ye/0BeEKA, HaUMHasA ¢ Hanbosiee KPYMHOro.
1 cemeicTBo FoMUHUARI
2 oTpaa MNpumatsl
3 TMN X0pLoBble
4, pofa Yenosek
) knacc MnekonutatoLme

4, MpwBeeHa rpynna opraHn3MoB. OHKM CrPyNMNMpoBaHbI Mo OnpeaeieHHOMY

MpM3HaKy, HO OAMH OpraHM3M B 3TOM FPyMrne He MMEeET 3TOro Npu3HaKa 1 No3aTomy
ABNAeTCA MMWwHUM. OnpegenuTe, Kakoi opraHn3m nnLHuii. OTeBeT 000CHYiTE.

1 ¥Yx.

2. Bopopocnu.

3. Kapacs.

4. NAaryuika.

5. CocHa.

5. PewunTe 3agjavy

Y cobak BucAUMe YLLIM LOMUHUPYIOT Haf, cTosAunMU. Kakue LLIeHKM MoslyyaTcs
OT CKpeLLMBaHMS reTepo3nroTHbIX CO6aK C BUCAYMMU YLLaMy MeXy COOOM.

6. BcTaBbTe nponyLieHHble coBa
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LBVXYLLMMU CUNaMKU 3BOTOLUMN ABNAKOTCA............ N3MEHYNBOCTD, 6opb6a

3a CYLLLeCTBOBAHUE U ............ [Mpw co34aHMN NMOPOL XXUBOTHBIX U COPTOB PacTeHWIA
OCHOBHYK PO/Ib  UTPaKT  ............. M3MEHUYMBOCTb U ........ otoop. Cawmoi
HanpsXKeHHOW (hopmoil 60pbObI 3a CYLLECTBOBaHWE SABMIAETCA........... , NMOCKOJIbKY

BO3MOXXHOCTW OpraHnM3mMoB MNMpMMepHO O4MNHaKOBbI.
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