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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
HPEIMETA «bUOJIOT' US»

1.1. OO6aacTh NpUMEHEHHUS TPOrPAMMBI NpPeMeTAa:

PaGouas  mporpamma  mpeameTa  SBISETCS  YAacThblO  OCHOBHOM
npodecCHOHAIBHONM 00pa3oBaTeIbHOM MPOTPaMMbI CPEIHETO MPO(ECCHOHATBLHOTO
oOpa3oBaHUsS — MPOrpaMMbl TOATOTOBKH CIICIHAIMCTOB CPEIHEro 3BEHa II0
crienmaiabHocT 33.02.01 dapmanus.

OVII.13 buonorus sBiagercs nOpoQWIbHBIM  y4EOHBIM  IPEIMETOM
npeaMeTHor oOsmactu  «EcTecTBeHHO-HaydHBIE TIPEAMETHD»  (eaepaTbHOTO
TOCyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTAHAAPTA CPEITHETO 00IIero 00pa3oBaHusI.

1.2. MecTo npeaMera B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOM
NpOrpaMMBbl:
VYueonsii peamet «buonorus» spisieTcss yactbio O611€00pa30BaTEIHLHOTO
[IMKJIa OCHOBHOW MPO(EeCCHOHAIBHON 00pa30BaTEebHON MPOrpPaMMbl CPEIHETO

poecCUOHANBHOTO 00pa30BaHUsl — MPOTPaMMbl TMOATOTOBKH  CIICIIMAIUCTOB
cpeaHero 3BeHa no crnenuaibHocTu 33.02.01 dapmanus (ecTecTBEHHO-HAYYHbBIN
npoQuIIb).

VYyeOnslii  mpenMer  buonorumss  mpu3BaH = 00€CIEUUTh  OCBOCHHE
oOy4aronMMHUCss OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, IPUHIIUIIOB U MTPaBuUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUW O
CTPOEHUHU, MHOTo0o0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOIYJISLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX TIOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEJOBAaHMSIX B OMOJIOTUH, IPUKIIAIHBIX aClIEKTaX OMOJIOrMYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJAEpXKaHUS HHTepeca OO0ydaroumxcs K OHOJIOTMH Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETUUYECKOI0 MaTepuala B COACPXKaHUHU MPOTpaMMbl
no OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHMS U Pa3BUTHS
TOU WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEILLIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX TPoOIIeM.

1.3. Ilesan u IJIaHUpPyeMble pPe3yJbTaThl OCBOEHMSI NPeIMeTAa:

OcHoBHas 1e/1b M3yYeHHs yueOHOro mpeamera «buosorus» - oBnazeHue
0OyYaroIIMMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpTraHU3alluK KHUBBIX
CHUCTEM pa3HOTO paHra U MpuoOpeTeHHWe yMEHUIN HCIOJIb30BaTh ITH 3HAHUS B
dhopMUPOBAHUM HHTEPECA K MEIUIIMHE.

HoctikeHne  1enu  u3ydeHuss  ydeObHoro mpeamera  «buosorus»
oOecrieuynBaeTCs PEIICHUEM CIICTYIONTNX 3a/1a4:

— OCBOCHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTHMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrNYECKUX TEOPUSIX, KOHIICIIUSX, TAIOTE3aX, 3aKOHax,
3aKOHOMEPHOCTSIX U MPaBUJIaX, COCTABJISIFOIINX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0 KapTHUHY MHpa; O CTPOEHHU, MHOr0OoOpa3Mu M OCOOEHHOCTSX
OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHu3M, MOIMYJISLUsl, BUI, OMOTeoIeHO03,



ounocdepa); 0 BBIIAIOMIUXCS OTKPBITUSAX U COBPEMEHHBIX MCCJIEIOBAHUSIX B
OHoJIOTHH;

O3HAKOMJICHUE OOYYaloNIUXCS C METOJIaMH TO3HAHUS KUBOWU MPUPOJIBIL:
UCCJIEI0BATEICKUMU METOJIaMH OMOJIOTMYECKUX HAYK (MOJEKYJSIPHOM M
KJICTOYHON OWOJIOTMH, MOPUOJOTHUM W OWUOJOTUM Pa3BUTUS, TCHETUKU U
CEJICKIIUU, OMOTEXHOJOTUU M CHUHTETHMYECKOW OMOJIOTUH, MaJCOHTOJIOTHH,
HKOJIOTUH); METOJaMH CaMOCTOSATEIBLHOTO IMPOBEACHUS OHOJOTUYECKUX
UCCleoBaHUM B J1abopatopuu U B mpupoje (HabltoneHue, U3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIAJICHWE OOYYAIOIIMMHUCS YMEHHUSMH: CaMOCTOSITEIbHO HAXOIUTh,
aHANMM3UPOBaTh W  HWCIOJB30BAaTh  OMOJIOTMYECKYIO  HMH(OPMAIIUIO;
MOJIb30BaThCA ~ OMOJIOTMYECKOM  TEPMUHOJOTMER W CHUMBOJMKOM;
yCTaHABJIMBATh CBSI3b MEXIY pa3BUTUEM OHOJIOTUM U  COIMAJIBHO-
SKOHOMHUYECKMMH W  DKOJOTMYECKMMHU MpoOjJeMaMu  YeJIOBEYECTBA;
OIICHUBATh TOCHEJACTBHUS CBOECH JIESITEIBHOCTH IO OTHOIICHHIO K
OKpY alolled MPUPOJIHON cpele, COOCTBEHHOMY 3JI0POBBIO M 3JI0POBBIO
OKPYXAIOIIUX JIOJIE; 000CHOBBIBATh U COOJNIIOAATH MEPHI MPOPUIAKTUKH
WH(MEKIIMOHHBIX 3a00JIeBaHWil, TMpaBWia T[OBEJIEHUS B TPHUPOAEC W
oOecrieueHuss  0E30MAaCHOCTH  COOCTBEHHOW  >KM3HENESATEIHLHOCTH B
Ype3BbIYAMHBIX CUTYyalUsSIX MOPUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPHITUS B 00J1aCTH OMOJIOTHY;
pa3BUTHE Y 00YUYAIOIIUXCSl MHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN
B IPOIECCE 3HAKOMCTBA C BBIJAIOMIMMUCA OTKPHITUSAMH U COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBbIMU €10 TTPOOJIeMaMu, METO10JI0TUEH
OMOJIOTMYECKOTO  MCCJIEAOBaHUS,  TNPOBEACHUS  DKCIEPUMEHTAIBHBIX
UCCJICIOBAHUM,  pEIIeHUs  OWOJOTUYECKMX  3a7a4, MOJEIUPOBAHUS
OMONIOrNYeCKUX 0OOBEKTOB U MPOIIECCOB;

BOCITUTaHUE y 00YyYaroNIuXcsi IIEHHOCTHOTO OTHOIICHUS K KMBOU MPUPOJIE B
eJIOM M K OTHeHbHBIM €€ O0ObeKTaM U SBJICHHSIM; (HOPMUPOBAHUE
HKOJIOTHYECKOM, TeHETHUECKOM TPaMOTHOCTH, OOIIIEH KyJIbTyphl TOBEJACHUS B
MPUPO/JIC; UHTETPAIIMKU €CTECTBEHHOHAYYHbBIX 3HAHUM;

npuoOpeTeHrue OOyYaromUMHUCS  KOMIIETEHTHOCTH B  pallMOHAJTIBHOM
MIPUPOJIOTIOIB30BaHUU (COOJIIOICHUE TTPABUJI TTIOBEJICHUS B IPUPOJIC, OXPaHBI
BHUJIOB, DKOCHCTEM, Ouoc(epbl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U
3I0pPOBbSl  OKpY’KalOIUX JiIoJield  (coOmoieHuss Mep  NpodUIaKTHKU
3a0oneBaHMii, oOecneueHue O€30MaCHOCTH  JKU3HENESTEILHOCTH B
YpE3BbIUAWHBIX CUTYAIUSAX MNPUPOJHOTO M TEXHOTEHHOIO XapakTepa) Ha
OCHOBE UCIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUN U YMEHHI B TTOBCETHEBHOM
KU3HU;

CO3/JaHU€  YCJIIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOydYaromMMUcs
WHIMBUAYAJIIBHOW  00pa3oBaTeIbHOM  TPAeKTOPUH,  CIIOCOOCTBYIOIICH
nocjieayremMy npodecCuoHaIbHOMY CaMOOIPECICHUI0, B COOTBETCTBUH C
WHJMBUAYJIbHBIMU HHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.



JInyHOCTHBIE pe3yabTaTbl OCBOCHUS OCHOBHOW  00pa3oBaTeNbHOM
IporpaMmbl  OOYYarOIIMMHUCS, OTPAKAIOIIME TOTOBHOCTH U CIIOCOOHOCTh
oOyJaromuxcs PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEH MO3UIHEH
JUYHOCTH, CUCTEMOM UEHHOCTHBIX OpPHEHTAlM{, ITO3UTUBHBIX BHYTPEHHUX
yOXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
0O0IIIeCcTBa, pacIIMPEHUE KU3ZHEHHOTO OMbITA U OIBITAa JAEATEIHLHOCTH B MPOIECCE
pean3alii OCHOBHBIX HAMPABICHUN BOCIIUTATEIBHON NEATEIIBHOCTH, B TOM YHCIIE
B YaCTHU:
rPa’*KIAHCKOr0 BOCIIMTAHUA:

— c(OpMHUPOBAHHOCTh TPAKIAHCKON MO3ULHUU O0YYaIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

— OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBAXKEHHUE 3aKOHA
Y MIPABONIOPSIKA;

— TOTOBHOCTh BECTH COBMECTHYIO IEATEIBHOCTh B HMHTEpEcax TI'PaKIaHCKOrO
oOIlleCTBa, Y4YacTBOBAaTh B CaMOYINpaBICHUU B  00IIc00pa30BaTEIBHOM
OpraHu3alyy U IETCKO-FOHOIIECKUX OpraHU3alusX;

— YMEHHME B3aUMOJECHCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
ux QYHKIUSMUA U HA3HAYCHUEM;

— TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOU €SI TETBHOCTH;

NATPUOTHYECKOT0 BOCIIUTAHUSA:

— c(OpPMUPOBAHHOCTH POCCUMCKON TPa)KTAHCKON HUJIEHTUYHOCTH, MATPUOTU3MA,
YBAXXEHUsSI K CBOEMY HApOJy, 4YyBCTBA OTBETCTBEHHOCTM mnepen Ponunow,
rOPIOCTH 3a CBOM Kpau, CBOO PoauHy, CBOM S3BIK M KYJIBTYPY, IPOLUIOE U
HACTOsIIee MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

— IIEHHOCTHOE OTHOUIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY H
MPUPOJHOMY HACIEAWIO0, TMaMATHUKAM, TpagulusiM HapoaoB Poccuw,
JTOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/IE;

— wunaeliHas yOeXJIeHHOCTb, FOTOBHOCTh K CIyKeHHMIO W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

— OCO3HAHHUE NYXOBHBIX LIECHHOCTEW POCCUNCKOTO HApO/Ia;

— c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

— CIOCOOHOCTH OIICHMBATh CUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIC DEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

— OCO3HaHME JTUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

— OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAUTENSIM U (WJIH) APYTUM UJIEHaM CEMbH,
CO3JAaHHUI0 CEMbH HA OCHOBE OCO3HAHHOTO NPHUHATHUS LIEHHOCTEW CEMEWHOU
’KU3HU B COOTBETCTBHUM C TPaAULIMSIMU Hapo10B Poccuu;

3CTETHYECKOT0 BOCIIMTAHMS:

— OJCTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa U OOIIECTBEHHBIX OTHOIIICHUH;

— TOTOBHOCTh K CaMOBBIPOKEHUIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMIJICHUE
MPOSIBJISITh KAYE€CTBA TBOPUECKON JIMYHOCTH;

(pusryeckoro BOCIUTAHMA:



chOpMHPOBAHHOCTH 37JOPOBOTO U O€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIICHHUS K CBOEMY 3JI0POBBIO;

AKTUBHOE HEMPUATHE BPEIHBIX MPHUBBIYCK W MHBIX (OPM NPUYMHCHHS Bpeaa
(U3NIECKOMY U IICUXHYECKOMY 3/I0POBBIO;

TPYAOBOI0 BOCTIMTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;
TOTOBHOCTh K AaKTUBHOW JEATEILHOCTH TEXHOJOTHYECKOM ¥ COIMAIbHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTH WHUIIUAPOBATH, MJIAaHUPOBATH u
CaMOCTOSATEIILHO BBITTOJIHATH TAKYIO JEATEIHHOCTD;

MHTEpPEC K Pa3iIuYHbIM chepaM Mpo(ecCHOHATBHON AESTeNIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOP Oynymiel mpodeccuu U pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

IKOJIOINYECKOI'0 BOCIIMTAHUA

C()OPMUPOBAHHOCTb ~ 3KOJIOTUYECKOW  KYJIbTYpPbl, IOHMMAHHUE  BIUSHUS
COLIMATIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSHHUE NPUPOJHOM U
COLIMAJIbHOM Cpellbl, OCO3HaHME TIJIO0AJBHOTO XapaKTepa 3SKOJIOTHYECKHUX
npo0em;

IJIAHUPOBAHHUE M OCYIIECTBIICHUE JEUCTBUM B OKPYXKAIOLIECH CpEie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

AKTUBHOE HEIPUATHE IEUCTBUN, IPUHOCAIIMX BPE OKPYKAKOIIEN CPELE;
YMEHHE IPOrHO3UPOBATh HEOIATONPUATHBIE HKOJIOTUYECKUE IOCIEICTBUSA
MPEANPUHUMAEMBIX AEHCTBUN, PEIOTBPAIIATh HX;

pacUIMpPEHHE ONBITA IEATEIBHOCTH 3KOJIOTHYECKON HAIIPaBIEHHOCTH;

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(OpPMHPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKU, OCHOBAaHHOTO Ha JUAJIOre
KYJIbTYp, CHOCOOCTBYIOLEIO OCO3HAHUIO CBOET0 MECTa B IMOJUKYJIbTYPHOM
MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YWUTATEIIbCKOM KYJIbTYpbl KaK CpEICTBA
B3aMMO/JICHCTBUSI MEXKTy JIFOJbMH U MIO3HAHUS MUPA;

OCO3HAHWE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEI0BATENBCKYIO NEATEIbHOCTh NHINBUIYAJIBHO U B TPYMIIE.

MeranpeameTrHble pe3yJibTaThbl OCBOCHUSI OCHOBHOW 00pa3oBaTesIbHON

MPOTPaMMBbl JTOJDKHBI, OTPKAIOITHUE:
OBJIa/IeHHEe YHUBEPCAJIbHBIMH Y4eOHBIMM MO3HABATEIbLHBIMY JIEHCTBUSIMH:
a) 0a30BbIC JJOTUYECKUE JCHCTBUS:

caMOCTOATENFHO  (opMynupoBaTh M aKTyaJIu3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHABJIWBATh CYIIECTBCHHBIH TPH3HAK WM OCHOBAHUS I CpPaBHCHUS,
KJ1accupuKaluu U 0000IICHHUS;



ONpPEAEATh LENU JCATEIBHOCTH, 3aJaBaTh IapaMETpbl W KPUTEPUH HX
JIOCTHIKCHMSI,;

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;
BHOCUTbH KOPPEKTHUBHI B JAEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM JIESITEIbHOCTH;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM;

0) 6a30BBIEC HCCIIEIOBATEILCKUE ICUCTBUS:

BJIa/IETh HaBbIKAMHM y4e€OHO-HCCIEOBATENBCKON M MPOEKTHOM JESATEIbHOCTH,
HaBbIKaMU pa3pelieHust npooiem;

CIOCOOHOCTh U T'OTOBHOCTh K CaMOCTOSITEJIBHOMY IOHUCKY METOJOB pPELICHUS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOOB [T0O3HAHUS;
OBJIAJICHUE BHJAMHU JACATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHHS, €ro
WMHTEPHpPETalUH, NPeoOpa3oBaHUI0 U IMPUMEHEHUIO B Pa3IUYHBIX Y4YEOHBIX
CUTYalLMsIX, B TOM YHCIIE TP CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;
dbopMUpOBaHHE  HAYYHOTO  TUIA  MBIIUICHUS,  BJIAJIEHUE  HAYYHOH
TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATHAMHA U METOJAMU;

CTaBUTh M (POpMyJIHpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIAITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ PEUICHUs, HAXOAUTh apryMEHTHI JJI JI0Ka3aTeNbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;
aHAJIM3UPOBATh ITOJIYUYEHHBIE B XOJI€ PEIICHHUS 33141 PE3YJIbTATHI, KPUTHUECKH
OLICHMBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;
JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJEMbl C YYETOM aHalM3a MMEIOIIUXCS
MaTepHabHBIX U HEMATEpUaJIbHBIX PECYPCOB;

OCYILECTBIISATh LIEJCHANPABICHHbIII MOMCK NEpeHoca CPeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYI0 M MPAKTUYECKYIO 00JaCcTh
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEIAraTh OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMS;

B) paboTa ¢ HH(pOPMAIIHECH:

BJIAJ€Th HABBIKAMU MOJYy4Y€HUS MH(OOpPMAIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  IOWCK, AaHAJIA3, CHCTEMATHU3alUI0 U
MHTEpHpEeTalnio HHPOPMALIMK PA3IMYHBIX BUJIOB U (HOPM MPEACTaBICHUS;
CO3/aBaTh TEKCTHI B PA3IMYHBIX (JopMaTax ¢ y4eTOM Ha3HAYCHUS MHHOpMAITIH
U 1eJeBOM ayAuTopuu, BBIOMpAs ONTHUMAJIbHYIO (QOpMY MpEICTaBICHUS U
BU3yaJIN3aLINH;

OLICHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(GOpPMAILIMHM, €€ COOTBETCTBUE
MIPABOBBIM U MOPAJIbHO-ITUYECKUM HOpMaM;



UCIIONBb30BaTh  CpelncTBa  HMHMOOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B PEIIEHHMH  KOTHUTHUBHBIX, = KOMMYHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3a/1a4 ¢ COOJIOJIEHUEM TPEOOBAHHUI 3PTrOHOMUKH, TEXHUKU
0€30IacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHMsI, MPABOBBIX U ITUUECKUX HOPM,
HOPM MH(POPMAITMOHHOMW 0€301TaCHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI HH(OpMALIUU, HH()OPMALIMOHHON
0€30I11aCHOCTH JIMYHOCTH.

OBJaACHUEC YHHUBECPCAIbHBIMA KOMMYHUKATHBHBIMHA JEeHUCTBUSIMM

a) oOIIeHHe:

OCYUIECTBJISATh KOMMYHUKAIIMK BO BeeX chepax KU3HH;

pacno3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHMS, IOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, PACIO3HABATH MPEANOCHIIKA KOHPIUKTHBIX CUTYyaIluil U
CMSITYaTh KOH(JIUKTHI;

BJIQJICTh PA3JIMUHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUS,
apryMEHTHUPOBAHHO BECTHU JIUAJIOT, YMETh CMATYaTh KOH(MDJIUKTHBIE CUTYyaIUU;
pa3BEpHYTO U JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

0) coBMecTHas JIeITeIIbHOCTD:

MMOHUMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKy U METOJBl COBMECTHBIX JEHCTBUM C YYEeTOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN KaXJOT'0 YJICHA KOJUIEKTUBA,

IIPUHUMATh  [EJIA  COBMECTHOM  JICATECIBHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATH JECHUCTBUS IO €€ JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacrpenensaTh poiaud ¢ YYeTOM MHEHHH yYacTHHUKOB, OOCYXIaTh PE3YyJIbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KAY€CTBO CBOETO BKJIAJla M KaXJIOT0 y4aCTHHUKA KOMaH/bI B OOIIUIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OIECHWUBATh HAEH C MO3UIHUH HOBU3HBI,
OPUTHHAJIBHOCTH, MMPAKTUYECKOW 3HAYMMOCTH;

KOOPJAMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSIX PEATbHOTO, BUPTYAILHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

OCYWIECTBJISITh  TMO3UTHUBHOE CTPATETMYECKOE TIOBEACHUE B  PA3JIMYHBIX
CUTYyaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJIa/IeHHe YHUBEPCAJTbHBIMH PEryJSTUBHBIMU A1eHCTBUSIMH:
a) caMOOpraHu3aIus:

CaMOCTOSATENILHO OCYIIECTBIISITh TMO3HABATEIBHYIO NIESTEIbHOCTh, BBISBIISTH
npoOiemMbl, CTaBUTh ©  (OpMyIupoBaTh COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHOMN NEATEIHHOCTH U )KU3HEHHBIX CUTYAITUsX;

CaMOCTOSTEIILHO COCTABJIATH IUIAH PEIICHUS IPOOIEMBI C YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTESHUN;



JieN1aTh OCO3HAHHBIN BBIOOP, ApIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
11515 CH

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocOOCTBOBaTh (HOPMHUPOBAHUIO M TMPOSIBJICHUIO IHIMPOKON HJPYAMIMU B
pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSHHO MOBBIIMIATH CBOM 0Opa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

JIaBaTh OLECHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJICTh ~ HaBbIKAMM  IIO3HABAaTECJIIbHOM  pediiekcud  Kak  OCO3HaHHS
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX IPOIIECCOB, UX PE3yJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh MPUEMbl pedICKCUH JJIsl OLIEHKU CUTYalluu, BIOOpa BEPHOIO
pelieHus;

YMETh OILICHUBAaTh PUCKM W CBOCBPEMEHHO MPUHUMATh PEHIEHUS MO HX
CHIDKCHHUIO;

B) OMOIIMOHAJIbHBIN UHTEIJIEKT, IPEANoIaralomui copMupoBaHHOCTS:

CaMOCO3HaHUSs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOITMOHAILHOE
COCTOSIHUE, BHUJIETh HAIpaBJICHUS Pa3BUTHS COOCTBEHHON ASMOIIMOHAILHOMN
cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOYAIONIETO CaMOKOHTPOJb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOC IIOBEJIEHHE, CIOCOOHOCTH aJalnTHPOBATHCS K
OMOIIMOHAJILHBIM HM3MEHEHUSM W TIPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIOIICH CTPEMIICHUE K JOCTIKCHUIO 1ETU U
yCrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXO/IS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOIIECH CIIOCOOHOCTh MOHMMATh AMOIIMOHATIBLHOE COCTOSHUE
JIPYTUX, YIUTHIBATh €TI0 TIPHU OCYIIECTBICHUA KOMMYHHKAITUH, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIHBIX HaBBIKOB, BKJIIFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C JAPYTMMH JIIOAbMH, 3a00THUTBCS, NPOSABIATH HMHTEPEC U pa3peaTh
KOH(JIUKTHI;

T) IPUHSATHE Ce0s U APYTUX JFOACH:

MPUHUMATh ce0sl, TOHUMAasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apryMEHTHI IPYTHUX JIIOJEN NMPU aHAIU3€ PE3yJIbTATOB
NEATEIIbHOCTH;

puU3HaBaTh CBOE MIPABO U MPABO APYTHUX JIFOJEH HA OMINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

IIpeamMeTHbIe pe3yJbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTrPaMMBI:
— chOpMUPOBAHHOCTh 3HAHMM O MeCT€ M pOJId OHOJOTMM B CHCTEME

€CTECTBEHHBIX HAyK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpA, B O3HAHUU 3aKOHOB NMPUPOABI U PEIIEHUH MPOOIEM parOHAIBLHOTO

9



IPUPOAOIOIb30BaHUS, O BKIJIAJIE POCCUUCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE OUOJIOTHUH;

BJIAJCHUE CHUCTEMOW OWOJIOrMYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOITOJIArarIye ONOJIOrMYeCKUE TEPMUHBI U MOHATUS (KU3Hb, KJIETKA,
OpraHu3M, METabO0JIU3M, TOMEOCTa3, CAMOPETYJISIIIHS, CAMOBOCTIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT U pa3BUTHE), OHOJIOTHMYECKHUE
teopun (kierouynas teopus T. IlIpamna, M. Illneiinena, P. Bupxogra,
XpPOMOCOMHasl Teopusi HacieiacTBeHHOcTH T. Moprana), yuenus (H.A.
BaBuioBa - 0 meHTpax MHOTrooOpasusi U MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHuit), 3akoHbl (€aUHOOOpa3us MOTOMKOB TEPBOrO0 IOKOJICHUS,
pacIlEeIUICHNs, YUCTOThI TaMET, HE3aBUCUMOT0 HacienoBaHusa I'. Menaens,
TOMOJIOTUYECKHX PSAJOB B HacleCTBEHHON n3MeHunBoctd H.W. BaBuioga),
MPUHIUIBI (KOMILUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH METOJAMU HAYYHOTO MO3HAHUS, HCIIONb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE,
HaO0JI0ICHUE, SKCIICPUMEHT);

YMEHHE BBLAEISATh CYHIECTBEHHBIE IPU3HAKU: BUPYCOB, KIIETOK ITPOKAPUOT U
AYKapUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U
CUCTEM  OpraHOB  pAacTE€HUH, IKUBOTHBIX, YEJIOBEKAa,  IPOIECCOB
KU3HEIEATEIIbHOCTH, MPOTEKAIOIINX B OpraHu3Max PacTEeHUH, )KUBOTHBIX U
YyeJoBeKa, OMOJIOTHYECKHX IIPOIIECCOB: OOMEHa BEMIECTB (MeTadoJIu3M),
IpEeBpAILCHUs] SHEPTHH, OPOXKEHUS, aBTOTPO(HOI0 U TeTepOoTPOPHOTO TUIIOB
nuTanus, (POTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, Melo3a, raMeTroreHesa,
AMOpHOTeHe3a, NOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOMKEHUS,
WHIUBUYyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3arMMOJICHCTBUSI
I'€HOB, T€TEepPO3HCca, UCKYCCTBEHHOI0 0TOOpA;

YMEHHE YCTAHABJIMBATH B3aMMOCBSA3M MEXKIy OpPraHOMJAMU KIETKH U HUX
GyHKIMUSIME, CTPOSHUEM KJIETOK Pa3HbIX TKaHEH U MX (PYHKIUSIMU, MEXKIY
OpraHaMH M CUCTEMaMHu OPraHOB Y PAaCTEHHil, )KUBOTHBIX M YEJIOBEKA U HUX
GYHKIUSAMU, MEXIY CUCTEMaMH OPraHOB U UX (DYHKIUAMH, MEXIY dTaraMu
oOMEHa BEIECTB, ATalaMy KJIETOYHOIO LHMKJIA U KU3HEHHBIX IMKJIOB
OpraHU3MOB, JTanamMud HMOPUOHAIBHOTO  PA3BUTHUS, TE€HOTUIIOM H
(dbenoTunom, peHoTurioM u pakTopamMu Cpesibl OOUTaHUS;

YMEHHE BBISIBIIATh OTJIUYUTEIIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacCTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOUIME apryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY JUIsl JIOKAa3aTEIbCTBa POJICTBA OPraHU3MOB
pPa3HBIX CUCTEMATUUYECKUX TPYIIII;

yMEHUE pelaTh OMOJOTUYECKUE 3a4a4H, BHIABISITH IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXJY MCCIIEeyeMbIMU OUOJOTHYECKMMHU MPOLIECCAMH U SBJIICHUSIMH,
JienaTh BBIBOJIbI M POTHO3bl HA OCHOBAHMHM TOJTYYEHHBIX PE3YJIbTAaTOB;
yMEHHUE BBITIONIHATH JTA0OpaTOpHBIE W TpaKTUYeCKue paboThl, cOoOI0IAThH
npaBuia npu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;
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YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh WX OSKCIEPUMEHTAILHBIMU
cpenctBamu, GOPMYITUPYS IIETb UCCIETOBAHMS, aHATU3UPOBATH IMOTYYEHHBIC
pE3ynbTaThl U CNIaTh BHIBOMBL;

YMEHHE y4acTBOBaTh B y4eOHO-UCCIICIOBATEILCKON paboTe Mo OMOJoTuH,
IKOJIOTUU W MEIUIIMHE, TIPOBOJIUMOI Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB,
U MyOJMYHO TPENCTaBISATh IOJYYCHHBIC pE3yNbTaThl Ha YUYEHUYECKUX
KOH(EPEHITUSIX;

YMEHHE OIICHWBATh JITHYECKUE AaCTEKThl COBPEMCHHBIX HCCIEIOBAaHUN B
oOnmacTh OHWONOTMM W  MEOUIMHBI  (KJIOHHPOBAaHUE, WCKYCCTBEHHOE
OIUIOJIOTBOPEHHE, HAIpaBJICHHOE W3MEHEHHWE TeHOMa W  CO3JaHHe
TPAHCTCHHBIX OPTAHU3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBIA BBIOOp Oymyiieill mpodeccuoHambHOU
JEATEIPHOCTH B 00JacTU  OMOJIOTMHM, MEIUIIMHBI, OWOTEXHOJIOTHH,
BETEPUHAPHUM, CEJIIbCKOTO  XO3SHCTBA, IMHUINEBONH  IMPOMBIIUIEHHOCTH,
yTIyOJIsITh IO3HABATEILHBIM HHTEPEC, HAPABJICHHBIN HAa OCO3HAHHBIN BEIOOD
COOTBETCTBYIOIIEH  mpodeccud W MPOJOJDKEHHE  OHMOJIOTHYECKOTO
o0Opa30oBaHUsI B OpPTaHMU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOIO W BBICIIETO
oOpaszoBaHus;

yMEHUE BJIQJCTh CHUCTEMON OWOJOTHYECKHUX 3HAHUH, KOTOpas BKIIOYACT
OTIpE/ICIICHHS M IOHUMAHKE CYITHOCTH OCHOBOTIOJIATAIOIITUX OMOJIOTMICCKUX
TEPMUHOB U MOHATUH (BUI, SKOCHUCTEMA, Oroc(depa), ONOIOrnHYecKue TEOpUn
(aBomonionHas Teopusi Y. JlapBuHa, CUHTETHUYECKasi TEOPHs HBOJIOLUN),
yuenust (A.H. CeeprioBa -0 NyTsSX W HampaBieHUsX HBomonuu, B.U.
Bepnanckoro - o 6unocdepe), 3akoHbI (reHeTHueckoro paBHoBecus J1. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoactsa K.M. bapa), npaBuna (MuHUMyMa
FO. JIubuxa, 7KOJIOTHMYECKOW MUpaMUIbl HHEPTUU), TUIIOTE3bl (THUIIOTE3a
"mupa PHK" V. I'un6epra);

YMEHUE BBIJICIATh CYIICCTBEHHBIC TPU3HAKH: BHJIOB, OHWOTCOIICHO30B,
AKOCUCTEM U Onochephl, CTAOUIU3UPYIOIIETO, IBUKYIIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO  OTOOpa,  aUTOMaTpPUYECKOr0 M CHUMIIATPUYECKOTO
BUI000pA30BaHUs, BIMSHUS JBIDKYIIMX CHJI DBOJIOIMH Ha TEeHODOH
MOMYJISIIMYA, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele oOuTaHwus,
YyepeloBaHUs HAMpaBJICHUN SBOJIOIMH, KPYTrOBOPOTa BEIIECTB M IMOTOKA
HHEPTUU B IKOCUCTEMAX;

yMEHHE YyCTaHaBJIMBATh B3aWMOCBS3UM MEXKIY TMPOIECCaMU DSBOJOIUH,
JBIDKYIIIMMHE CHUJIaMH aHTPOIIOTeHE3a, KOMIIOHCHTAMH Pa3IMYHBIX YKOCHCTEM
Y TIPUCIIOCOOJICHUSIMHA K HUM OPTaHU3MOB;

YMEHHE  BBISBIATH  OTJIMUMTEIbHBIC  TPU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpele oOuTaHusi, aOMOTUYECKUX U
OMOTUYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3€H OPraHU3MOB B
COOOIIIECTBaX, AHTPOTIOTEHHBIX M3MEHEHU B IKOCUCTEMAX CBOCH MECTHOCTH;
YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIUE AaApPTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY HJis JTIOKa3aTeNbCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHCTEMAaTHUYECKHMX TPYII, B3aMMOCBSI3M OpPraHU3MOB M Cpeibl
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OoOWTaHusA, E€IUHCTBA YEJIIOBEUECKHX pac, HEOOXOJUMOCTH COXPAHECHHS
MHOT000pa3usi BUJI0B U 3KOCHCTEM KaK YCIOBUS COCYIIECTBOBAHUS IIPUPO/IbI
Y 4EJIOBEYECTBA;

— YMEHHE OLIEHUBATh TMIOTE3bl U TEOPUH O MPOUCXOKICHUH )KU3HU, YETOBEKA
U YEJOBEYECKUMX pac, O TMPUYHHAX, MOCIEACTBUSIX U  CIocobax
MpeIoTBpalIeHus TI00aTbHBIX U3MEHEHUN B Onocdepe.

VYueonsiii npeamer OVII.13 buonorus yuactByeT B (HOpMHPOBAHUU Y
CTYJICHTOB CJIEAYIOIINX KOMIETEHIIHIA:

OK 07. CopeiicTBOBaTh  COXPAaHEHHIO  OKPYXAOIIEW  Cpensl,
pecypcocOepeKeHNI0, TPUMEHATh 3HAHUST 00 WM3MEHEHUW KiIMMaTa, MPUHIUIIBI
OEpe)ITMBOTO MPOM3BOACTBA, A((HEKTUBHO JEHCTBOBATH B YPE3BBIYANMHBIX
CUTYyaIUsIX.

2. CTPYKTYPA U COAEP KXAHUE INIPEAMETA
2.1. O0bem yueOHOro mpeaMeTa M BUAbI Y4eOHOH padoThl

Tabmauma 2
Bcero, O0BeM 1o cemecTpam
O0BeM paboTHl O0YUYAIOIITUXCS yac. 1 5
YuebOHble 3aHsATHS, 146 68 78
B TOM YHCIIE
Jlexmms (ypok) 134 68 66
Cemunap/npaktuueckoe 3anstue (C/I13) - -
JlaboparopHoe 3ansitue (JI3) - - -
KoHncynpranuu 12 - 12
IIpakTuka - - -
CamocrositesqibHasi padota odyuyatomerocsi (C/P) 28 10 18
IIpoMeskyTOUHasI aTTeCTALUSA: Bun KonTtponsHast SK3aMeH
pabota
Yacer 6 - 6
OO0umuii 00bemM JUCHUIIMHBI 180 78 102
2.2. TeMaTH4YeCKHUI IUVIAH U COAEpPKAHME Y4eOHOI0 mpeaMeTa
Tabauua 3
@
HaumeHnoBanue Coaepxxanue yueOHOro Mmarepuasa u Gopmbl = 5
pa3/iesioB M TeM OpraHU3alMu 1esITeJJbHOCTH 00y4aommuXxcst g g
Pasnea 1. buonorus 68
Tema 1.1. buonorus | Ypok (conep:kanue y4e0HOro MaTepuaJja): 2
KaK HayKa CoBpeMeHHass OwWoNoOrus - KOMIUIGKCHas Hayka. Kparkas

UCTOpUS pa3BUTHS Ouonoruu. buojornueckue Hayku U
n3y4yaemble UMH 1po0siembl. DyHaaMeHTanbHbIe, TPUKIIAIHbIE
Y TIOMCKOBBIE HayUHbIE UCCIIEIOBAHUS B OUOIOTUH.

3HaueHue Ouojgorud B  (POPMUPOBAHUU  COBPEMEHHOM
€CTeCTBEHHO-Hay4yHOW  KapTuHbl  Mupa.  IIpodeccun,
CBsI3aHHBIE ¢ Ouosioruei. 3HaueHue OMOJIOTUH B MPAKTUYECKOM
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HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4ye0HOro marepuasa u Gopmsl
OPraHM3alNHU AesITeIbHOCTH 00y4aI0IINXCH

O0beM B

qacax

JACATCIIBHOCTH YCJIOBCKA: MCAUMIMHE, CCIBCKOM XOSHﬁCTBe,
IIPOMBINIJICHHOCTH, OXpaHE IIPHUPOAbI.

Tema 1.2. )Kusrnie
CHUCTEMBI U UX
W3yUYCHUE

Ypok (coaepxaHue y4eOHOI0o MaTepuaJia):

JKuBble cucTembl Kak IpeaMeT uzydeHus ouosnoruu. CBoicTBa
JKUBBIX  CHCTEM:  €JUHCTBO  XHMHMYECKOIO  COCTaBa,
JUCKPETHOCTB U LEIOCTHOCTD, CII0KHOCTD U YIIOPSAL0YCHHOCTh
CTPYKTYpBHlI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOU3BEICHUE, PAa3IPaXKUMOCTh, U3MEHYUBOCTD, POCT
U pa3BUTHE.

YPOBHHM OpraHM3aluy JKUBBIX CHCTEM: MOJIEKYJISIPHBIN,
KJICTOYHBIM, TKAaHEBBIA, OPraHU3MEHHBIN, IOIIYJIALUOHHO-
BHUIOBOM, 3KOCUCTEMHBIA (6roreoneHOTUYECKHHN),
ouocdepusiid. [Iporeccsl, TPOUCXOASIINE B )KUBBIX CHCTEMAX.
OcHoBHBIEe  mpu3HAaKM JkuBoro. JKu3Hp Kak ¢opma
CcyliecTBoBaHMs Marepuu. Hayku, wusydarommue KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpPraHU3aLUU.

N3yuenue xuBbIX cUCTEM. MeToabl OMOJOTMYECKOW HAyKH.
HaGmtonenue, u3MepeHue, SKCHEPUMEHT, CHCTEMaTU3alus,
MeraaHanu3. lloHsaTMe O 3aBUCMMOM UM  HE3aBUCHMOM
nepemeHHol. IlnanupoBanue skxcnepumenTa. IlocraHoBka u
nposepka runore3. Hynesas runoresa. [lonstue BoiOOpku 1 €€
JocToBepHOCTh. Pa3Opoc B Guosornuyeckux aaHHbIX. OLeHKa
JIOCTOBEPHOCTH  IIOJYYEHHBIX  pe3yJabTaToB.  IIpuuuHbI
HCKaXXCHUS pe3yabTaToB JKCIIEPUMEHTA. ITonsTue
CTaTUCTUYECKOTO TECTA.

Hcnonp30BaHne pa3inyHBIX METONOB IPHU M3YYEHUHU KMBBIX
CUCTEM.

Tema 1.3. buonorus
KJIETKH

Ypoxk (coaep:xkanne yaeOHOro MmaTepuajia):

Knerka - crpykTypHO-QyHKIMOHAIbHAS €IUHMIIA >KUBOTO.
Uctopus otkpbitusa kinetku. Paboter P. I'yka, A. JleBeHryka.
Knerounas teopus (T. LlBann, M. llneiinen, P. Bupxos).
OCHOBHBIE NOJI0KEHUS COBPEMEHHON KIIETOYHOU TEOPUH.
Metoapl  MOJEKYJISIpHOM W KJIETOYHOM  OMOJoruu:
MHUKPOCKONHMS, Xpomarorpadus, anekrpodopes, MeTo]
MEYEHBIX aTOMOB, AU(epeHInaIbHOe IEHTPU(PYTUPOBaHUE,
KyJbTUBHUPOBAHUE KJIETOK. DJIEKTPOHHAS MUKPOCKOIIHSI.
N3ydenne MeTom0B KIETOYHOH Ouonoruu (xpomatorpadus,
anektpodopes, auddepeHnrabHOS EHTPUDYTHPOBAHUE,

TI1IP)

Tema 1.4.
XumMuueckas
OpraHu3alus KJIETKU

Ypok (coaepxaHue y4eOHOI0 MaTepHuaJia):

XHMMHUUYECKUN  COCTaB  KIETKU. Makpo-, MHKpPO- H
YABTPAMUKPOIJIEMEHTHI. Bosla 1 €€ poib Kak pacTBOPHUTEIS,
peareHra, y4dacTu€ B  CTPYKTYPUPOBAaHUU  KIIETKH,
TEIJIOPEryJIAIMA. MUHEpanbHbIE BEIIECTBA KIETKH, HX
6uosiornyeckas posb. Pojab KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyueckue BelecTBa KJIETKU. buonornyeckue noammepsl.
benku. AMMHOKHMCIOTHBIM coctaB  0enkoB. CTpPyKTypbl
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OenkoBoii  Mousekynbl.  [lepBuunHas  cTpykTypa  Oernka,
MEeNTUIHAs CBsI3b. BTopuuHas, TpeTU4Has, 4YeTBEpTUUYHAS
cTpyKTyphl. Jlenatyparus. CoiictBa 6enkoB. Kimaccuduxarmst
0enkoB. buonornveckne GyHKIMM OCSITKOB.

YrneBonasl. MoHOCaxapuibl, IUCaxapyuibl, OJIMIOCaxapuibl U
nonucaxapuabpl. OOwmui 1aH  crpoeHuss U (GUBHKO-
XMMHUYECKHE CBOMCTBA yrieBoJ0B. bronornyeckue QpyHKuuu
YIJIEBOJIOB.

JIunu bl I'uapodunsHO-THAPOPOOHBIE CBOIICTBa.
Knaccudpukauua nununos. Tpurnuuepuasl, dhochorunumbl,
BOCKH, CTepoHIbl. bruonormueckue GpyHKINH JTUIHAOB.
OOmue cBoiicTBa OMONOTUYECKUX MEMOpaH - TEKy4decTh,
CIOCOOHOCTH K CaMO3aMBIKaHHIO, MTOJTyTIPOHUIIAEMOCTb.
Hyknennosbie  xucmorsl. JHK wu  PHK. Crpoenue
HYKJIEMHOBBIX KHCJIOT. Hyxneorust. [Tpunnun
koMIuiementapHoctu. [IpaBuno Yapradda. Ctpykrypa JJHK -
JBOWHAS CHHpaib. MECTOHAXOXKICHHE W OHOJOTUICCKUE
¢bynkuu JJHK. Buast PHK. ®ynkuuu PHK B kinetke.
Crpoenue Mosekynasl AT®. Makpospruueckue CBsI3U B
moniekyie  AT®.  buonormueckne  pynkiuu  ATO.
BoccranoBneHHBIE TEPEHOCYMKH, WX (QYHKIHH B KIIETKE.
CexBenuponanue JIHK.

CrpykrypHast Ouosorus: OmoxuMuieckue u Omodusnyeckue
HCCIIEIOBAaHUsl COCTaBa M IPOCTPAHCTBEHHOW CTPYKTYpBI
OMOMOJIEKYI.

OOHapy:xeHue 0eJKOB C MOMOIIbIO KAU€CTBEHHBIX peaKIHil.
HccnenoBanne HyKJI€MHOBBIX KHCIIOT, BBIIEJICHHBIX U3 KJIETOK
pa3JIMYHBIX OPraHU3MOB.

Tema 1.5. Ctpoenue
U QYHKLUU KIETKU

Ypok (coaep:kaHue y4eOHOIro MaTepuaa):

Tunel KIETOK: JSyKapuOTHYECKass W MPOKApUOTHYECKas.
CtpyKTypHO-(DYHKIIMOHATIbHBIE 00pa30BaHUsI KIIETKHU.
CrpoeHue npokKapuoTHYECKON KieTKku. KierouHas creHka
OaxkTepuil U apxei.

OcobeHHOCTH CTpOEHUs] TreTepoTpoHOW U  aBTOTPO(HOI
MPOKAPUOTUUECKUX KIETOK. MeCTo W pojib TMPOKapHoOT B
OuoIIeHO3aX.

Crpoenue U (QyHKIIMOHUPOBAHHUE DYKAPHUOTUYECKOW KIIETKH.
[Mnazmatuueckass MemOpana (rutazmanemma). CTpykTypa
MJIa3MaTudeckol MeMOpaHbl. TpaHCOPT BemIeCTB dYepe3
IUIa3MaTHYecKyl0  MeMmOpaHy: maccuBHBIA  (auddysus,
obOneruénnass  aud¢y3us), akTUBHBIA (MEPBUYHBIA U
BTOPUYHBIA aKTUBHBIN TpaHcmopT). [lomympoHuaeMocTsb
MeMmOpaHbl. PaboTa HaTpuii-KalIMeBOro Hacoca. DHJOIUTO3:
MUHONIKTO3, (aronuTo3. OIK30muTO3. KierouHas CTeHKa.
CrpykTypa v PyHKIIUU KJIETOYHON CTEHKH pACTEHUM, TPUOOB.
IMuTonmazma. [TuTo3011b. ITuTockener. JIBu>xkeHue
nutoriasMel.  Opradounbl  KiIeTkd.  OgHOMEMOpaHHBIC
OpraHoubl KIETKU: HHAomiazmaruueckas cetb  (OIIC),
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anmapar [OJbIKH, JTHU30COMBI, MX CTPOCHHE M (YHKIHUU.
B3aumocBs3p  OJHOMEMOpAaHHBIX  OpPraHOUIOB  KIIETKHU.
CrpoeHue rpaHyJsipHOro petukyiayma. CHHTE3 pacTBOPUMBIX
OEJIKOB. CuHres KJIETOYHEBIX MeMOpaH. I'nmanxwit
(arpanyJisipHBIi) SHJIOIJIA3MaTUYECKU I PETHUKYIYM.
CekperopHass ¢yHkuus anmapara [omapmku. Tparcmopt
BEUIECTB B KIETKE. Bakyoiaum pacTUTENbHBIX KIETOK.
Knerounslii cok. Typrop.

[losiyaBTOHOMHBIE ~ OpraHouAbl  KJIETKHM: MHMTOXOHJAPUH,
wiactupl. CTpoeHne u QyHKUMM MUTOXOHJPUNA M IJIACTHI.
[lepBuunsie, BTOPUYHBIE M CJOXHBIE  IUIACTHbI
(hOTOCHHTE3UPYIOIINX 9YKapHoT. XnoponnacTsl,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUH.
HememOpannbie opranounabl kiaetku CrpoeHue U GyHKIUU
HEMEeMOpaHHBIX OpraHOMJOB KJIETKH. PuGocomsr.
MukpoduiameHTsl. MplllleuHble KIETKH. MUKPOTPYOOUKH.
Knerounsiii nentp. CrpoeHHE U ABUKEHHE KIYTHKOB U
pecHruek. MukpotrpyOouku HuTomiasMel. LleHTpros.

SAnpo. O0osouka sApa, XpOMATHH, KAPUOILIIA3Ma, SIPBIIIKH, UX
cTpoeHne © GYHKIUH. SaepHblid  OENKOBBIH MaTpUKC.
[IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B HHTEP(a3HOM
spe. benku xpoMarruHa - TUCTOHBI.

Knerounsie BxmtoueHusa. CpaBHUTENbHAs XapaKTEPUCTHKA
KJIETOK 9YKapHOT (PaCTUTEIbHOMN, )KUBOTHOU, TPHOHOM).
N3yyenue cTpoeHus KJIETOK pa3iIMyHbIX OPraHU3MOB.
W3ydeHue cBOMCTB KJIETOYHON MeMOpaHsbI.

HccnenoBanue miasmMonusa U A€MIa3Moiin3a B paCTUTEIbHBIX
KJIETKaX.

W3yyeHne IBUAKEHHS IUTOIUIa3Mbl B PACTUTENbHBIX KJIETKAX.

Tema 1.6. OOmen
BEIIIECTB u
MpeBpaleHme
3H€pFI/II/I B KJICTKC

Ypoxk (coagep:kanne yaeOHOro MaTepuasia):

AcCUMUISIIMS ¥ TUCCUMMIISILINS - JIBE€ CTOPOHBI METa00IU3MA.
Tunbl oOMeHa BemiecTB: aBTOTPOGHBIH U TeTEPOTPOGHBIN.
VYyacTue Kuciopo/ia B 0OMEHHBIX MpoIieccax. JHEPreTUUECKOoe
obecrieyeHne KieTku: mpespaiieHue ATD B 0OMEHHBIX
nporeccax. PepMEHTATUBHBIN XapaKTep PEaKIMil KJIETOYHOTO
MeTabonu3ma. DepMeHTHI, UX CTPOSHHE, CBOWCTBA U MEXaHU3M
neiictBus.  Kodepmentsl.  OTimumss  GpepMEeHTOB  OT
HEOPraHNYeCKUX KaTaau3aTopoB. benku-akTuBaTopsl U OENIKu-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH  (PepMEHTAaTHUBHBIX
peaKIuii OT pa3IuYHbIX PaKTOPOB.

[lepBuuHBIl CHHTE3 OpPraHUYECKHX BEIIECTB B KIETKE.
®otocunte3. CBeroBas u TeMHOBas (azbl. IIpoyKTHBHOCTD
¢dotocunTe3a. BnusiHue pa3nuyHBIX (PAKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHrte3. Pa3HooOpa3zue OpraHu3MOB-XE€MOCHHTETHUKOB:

HUTPUPUIHPYIOIIHE OakTepuu, KeJne300aKTepuH,
cepobakTepuu, BOJIOPOHBIC OakTepumu. 3HaveHHe
XEMOCHHTE3A.
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AHa’poOHble opraHusMmbl. Bunel Opoxenus. IIpoaykrbl
OpO’KeHHS W HMX HUCIHOJIb30BAaHUE YEIOBEKOM. AHa’pOOHBIE
MHUKPOOPTaHU3MBbI ~ KaKk  OOBEKTHl  OWOTEXHOJOTUH U
BO30yuTEM OO0JIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTalbl SHEPreTUYECKOT0 OOMEHa.
[TogroroBuTenpHbI dTan. [JHMKOMWM3 - OECKUCIOPOIHOE
pacIleIIeHUE [JIFOKO3BbI.

buonoruueckoe okucieHue, Wid KIETOYHOE JbIxaHue. Poib
MUTOXOHJAPHI B TMpoueccax OHOIOrMYECKOrO OKHUCICHUS.
Huknuyeckue peakuuu. OxucnuTenbHoe pochopunnpoBanue.
[IpeumymiecTBa a’poOHOTO myTH OOMEHa BEIIECTB TIEpen
aHa’poOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO0 0OMEHA.
W3ydenne KaTaluTUYEeCKOH aKTUBHOCTH (epMeHTOB (Ha
MIpUMepe aMIIIa3bl WK KaTajasbl).

Wzydenne (QepMEHTATUBHOTO  PACHICTUICHUS
BOZIOPO/Ia B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX.
CpaBnenue nporeccoB (POTOCUHTE3a U XEMOCHUHTE3a.
CpaBHeHHE NPOIIECCOB OPOKEHHUS U AbIXAHHUSL.

HIEPOKCHIA

Tema 1.7.
Hacnencreennas

nHpOopMaIHs u
peanuzanus €€ B

KJICTKE

Ypoxk (coaep:kanue yueOHOro MaTepuasia):

Peakuun MaTPUYHOTO CUHTE3A. [TpuHumn
KOMIUIEMEHTAPHOCTU B PEaKUMSIX MAaTPUYHOIO CHHTE3A.
Peanu3anus HacnenctBeHHOM uH(opmanuu. ['eHeTnueckuit
KOJ, ero cBoucTBa. Tpanckpunuus - matpuusbii cuaTe3 PHK.
[TpuHIMIBI TPAHCKPHUIILIUU: KOMIUIEMEHTapHOCTD,
aHTUNapaJIEIbHOCTh, ACUMMETPUYHOCTbD.

Tpancmsiuus m e€ sranbl. Yuactue TpaHcnoptHeix PHK B
O6uocuHTese Oenka. YcnoBus 6nocrunTesa 6enka. Koguposanue
aMMHOKUCIIOT. Posib pubocom B OuocuHTE3e Oernka.
Opranuzanys reHoMa y NpoKapuoT M 3yKapHoT. Perynsanus
aKTUBHOCTH T€HOB Yy mpokapuorT. I'mmore3a omepona (.
Kaxo6, XK. Mano). Perymsamusi oOMEHHBIX IPOIIECCOB B
kieTke. KneTounslii romeocras.

Bupycsl - HekierouHble (GOpMBI KH3HU M OOJHUraTHBIE
napasuTtel. CTpoeHHME NPOCTBIX M CIOXHBIX BUPYCOB,
pETPOBUPYCOB, OaKTEpHOParoB.

BupycHble 3a0osieBaHUsl 4eloBeKa, >KMBOTHBIX, PAaCTCHUH.
CII1 I, COVID-19, connanbHble U MEAUITUHCKHUE TPOOIEMBI.
Coznanue Mojenu Bupyca

1.8.
LUK

Tema
JKusueHHbI
KJIETKU

Ypok (coaep:xkaHue y4eOHOIro MaTepuaa):

Knerounsrnii ki, ero nepuoasl U perynsmus. Uatepdasa u
MuUTO3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIONINX B HHTEpdase.
ITonrotoBka kiIeTkM K  JeneHuro. [IpecuHTeTMYECKHit
(TOCTMUTOTUYECKUI), CAHTETUYECKII U MOCTCUHTETUYECKHIA
(mMpeMuTOTUYECKUH) TEPHO/IbI UHTEP(A3bI.

Matpuunenii  cunre3 JHK - pennukanumsa. [lpuHiuns
peTIMKanum JIHK: KOMILIEMEHTAPHOCTb,
IIOJIYKOHCEPBATUBHBII CUHTE3, AHTUIIAPAJIIEIIBHOCTD.
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Mexanusm pemmukaiuu  JIHK.  Xpomocombl.  CtpoeHue
xpomocoM. Tenomepsl U Teromepaza. XpOMOCOMHBIN Habop
KICTKA - KapuOTHUIl. JIMIJIOMIHBIA M TarUIOWIHBIN HaOOpHI
XPOMOCOM. I'omonoruuneie XPOMOCOMBI. [Tonossie
XPOMOCOMBI.

Jenenne knetku - Muto3. CTaiuu MUTO3a U MPOUCXOASAIINE B
HHUX Tporeccbl. Tumbl MuTO3a. KapHOKMHE3 M LUTOKUHES.
buonornueckoe 3HaueHNE MUTO3A.

Perynsiuus mutoTnyeckoro nukia kietku. [Iporpammupyemas
KJIETOYHAs THUOEIb - aromnTo3.

Kietounoe si1po, XpoMOCOMBI, PyHKIIMOHATbHAS TCHOMUKA.
N3yueHnne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenaparax.
Habuntonenne MuTo3a B KJIeTKaX KOHYMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 1.9. Ctpoenue
u byHKIIUN
OpPTraHHU3MOB

Ypoxk (coaep:kanue yueOHOro MaTepuasia):

buonoruyeckoe paznoobpazue opranuzmMoB. OAHOKIETOUHBIE,
KOJIOHHAJIbHbIE, MHOI'OKJIETOYHBIE OPTraHU3MBI.

OcobenHoctu CTPOCHUS " KHU3HEACATEIbHOCTU
OJITHOKJIETOYHBIX OpPraHU3MOB. bakrepun, apxeu,
OJTHOKJICTOYHbIE IPUOBI, OJHOKJIETOUYHbIE BOJOPOCIH, APYTHUE
npotuctsl. KonoHuanbHble OpraHu3Msl.

B3aumocBsI3p yacTell MHOTOKJIETOYHOrO opraHmsma. TkaHw,
OpraHbl M cucTeMbl opraHoB. OpraHusM Kak €JUHOE IIEJIO€.
I'omeocras.

Tkann  pacTeHui. Tunel  pacTUTENBHBIX  TKAaHEWU:
oOpa3oBaTenbHas, IOKPOBHas, MpPOBOAALIAs, OCHOBHasd,
MexaHuueckasd. OcoOeHHOoCcTH  CTpoeHHs, (QyHKUUH U
PacrosoKeHusl TKaHEN B OpraHax pacTeHHUH.

TkaHW JKMBOTHBIX M YeEJOBEKA. THUIBI XKUBOTHBIX TKAHEW:
SNUTENINANbHAS, COCNMHUTEIbHAS,, MBbIIIEYHAs, HEpPBHAs.
OcobeHHocTH cTpoeHus, PYHKIUI U pacioioKeHUsl TKaHEH B
OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opransl. BereratuBHble U T€HEpaTHBHBIE OpPraHbl PaCcTEHUM.
OpraHsl ¥ CUCTEMBI OPTraHOB KUBOTHBIX U YesoBeKa. OyHKIIUN
OpPraHOB U CHUCTEM OpPTaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuit. Ckenersl
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX )KMBOTHBIX. HapyXHbIi 1
BHYTpeHHUH ckeneT. CTpOeHUE U TUIIBI COEAMHEHNS KOCTEN.
JIBrokeHue  Opranu3MoB.  JIBHKEHHWE  OJHOKJIETOYHBIX
OpPraHu3MOB:  aMe0OWIHOE,  JKI'YTHKOBOE,  PECHHUYHOE.
JIBu>KeHHe MHOTOKJIETOUHBIX pacTEHUI: TPOIU3MbI U HACTHUH.
JIBM>KEHME  MHOTOKJIETOYHBIX JKMBOTHBIX M  YEJIOBEKa:
MbllieyHast cucreMa. Pedrexc. CkeneTHble MBIIIBI U HUX
pabora.

[Intanune oprann3mos. IloryonieHne BobI, YIJIEKUCIOrO ra3a
U MUHEPAJIbHBIX BELECTB pacTeHUsMU. [InuTaHue >KMBOTHBIX.
BuyTpunonoctHoe ¥ BHYTPUKIETOYHOE MHUIIEBapeHUE.
[Iutanue IT0O3BOHOYHBIX JKUBOTHBIX. Otnensl
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MHILIEBAPUTEIBLHOrO TpakTa. [lumeBapurenbHble KeEJE3bl.
[IumeBapuTenpHas cucTeMa 4eloBeKa.

[pixanue opranu3sMoB. Jlpixanue pacteHuid. JlpIxaHue
KUBOTHBIX. [luddy3us ra3zoB uepe3 MOBEPXHOCTh KIETKH.
Koxnoe neixanue. JlprxarenpHas MOBEpXHOCTh. XKabepHoe u
JNEroyHoe nplxaHue. JIpIXaHWMe MO3BOHOYHBIX JKWBOTHBIX H
YeJIoBEKa. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOEHUS JIETKHUX
MI03BOHOYHBIX JKUBOTHBIX. J[pIXaTenpHas CUCTEMa YelIOBEKa.
MexaHu3M BEHTWISILIUKM JETKUX Y NTUI] U MJICKOMUTAIOIINX.
Perynsius apixanud. JlpixareabHbie 00bEMBI.

TpaHcHOPT BELIECTB Y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI
pactenuii. TpancnopT BemecTB y >XKMBOTHBIX. KpoBeHOCHas
cucrteMa u e€ opranbl. KpoBeHOCHas cucreMa I03BOHOYHBIX
KUBOTHBIX U 4yenoBeka. Cepaue, KPOBEHOCHBIE COCYIbl U
KpPOBb. Kpyru KpPOBOOOpAaIIeHusI. OBOJIIOLUOHHbIE
YCIIOXKHEHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX
KUBOTHBIX. PaboTa cepana u e€ perynsmus.

Brinenenne 'y opranusmoB. BreineneHue 'y pacTeHHM.
Brinenenue y xxuBoTHbIX. COKpaTtutenbHbie Bakyosn. OpraHsl
BbiienieHUs. DuibTpanus, ceKpelns U 00paTHOEe BCACHIBAHUE
KaK MEXaHHU3MbI pabOThl OpraHoB BblJeIeHUS. CBS3b MOJIOCTH
Te€Ja C KPOBEHOCHOW U  BBIICIUTEIBHOW CHUCTEMaMHU.
Brinenenue y 1mo3BOHOYHBIX JKUBOTHBIX W uenoBeka. [loukwu.
Crtpoenue u ¢dyHKunoHHpoBaHUEe HedpoHa. OOpazoBaHUE
MOYH Y YeJIOBEKaA.

3amura |y  OpPraHu3MoOB. 3amuTa Yy  OJHOKIETOYHBIX
opranu3mMoB. Criopsl 0akTepuil U HUCTHI IPOCTENIINX. 3amuTa
y MHOrokjierouHelx pacrenuid. Kyrtukyna. Cpexncrtsa
MACCUBHOU M XUMHUUYECKOHN 3alIUTEl. OUTOHIIUILI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX
MPOU3BOIHBIC. 3alIuTa opraHu3Ma oT Oose3Heil. MmmyHHas
cucreMa yesioBeka. KiueTouHblii 1 TyMOpaJIbHbIE UMMYHUTET.
Bpoxnénnsii " PUOOPETEHHBIN crenupuuecKuit
UMMYHUTET. Teopusi KJIOHAJIbHO-CEIEKTUBHOTO MMMYHHUTETA
(IT. Dpmux, ®.M. bepner, C. Tounerasa). BocnanutenbHubie
OTBEThl OpPraHuU3MoOB. Poib BpOXAEHHONO UMMYHHUTETa B
Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUMN.

PazgpaxkxuMocTh 1 peryssiius y opranu3mMoB. Pa3apaxuMocTsb
Y OJHOKJIETOYHBIX OPraHu3MoB. Takcucel. PazapaxumMocTs u
peryisiuus y pactenuii. PoctoBblie BemiecTBa U MX 3HaUCHHE.
HepBhas cuctema u pediiekTopHasi perysiuus y >KMBOTHBIX.
HepBHas cuctema u €€ oTaenbl. DBOTIOLUUOHHOE YCIOKHEHNE
CTPOEHUS HEPBHOM CUCTEMBI Y dKUBOTHBIX. OTEIIbI TOJIOBHOTO
MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pednexkc u pedmextopHas
ayTa.

besycnoBHbIE U YCIOBHBIE PEIIEKCHI.

['ymopanbHas peryasius U SHIOKPUHHAS CHCTEMa YKUBOTHBIX
u yenoBeka. JKese3bl SHIOKPUHHON CUCTEMBI U UX TOPMOHBI.

18




@
HaumenoBanue Conep:kanue y4ye0HOro marepuasa u Gopmsl s E
pa3/iesioB U TeM OPraHM3alNHU AesITeIbHOCTH 00y4aI0IINXCH 8 g

=)

JencTBre ropMOHOB. B3auMOCBsI3b HEPBHOU U 3HIOKPUHHOU

cucteM. ['unoranamo-runoduzapHas cucrema.

N3yueHne TkaHeN pacTeHUM.

N3yueHue TkaHel )KUBOTHBIX.

W3y4yeHne opraHoB IBETKOBOI'O PaCTEHUS.
Tema 1.10. | Ypok (conep:xkaHue y4eOHOIr0 MaTepuasa): 6
Pazmuoxenue u

@opMbl pa3MHOKEHHsI OpraHM3MOB: Oecroyioe (BKIIIOYas
PasBUTHE BEreTaTUBHOE) U ToJioBoe. Buapl Oecrnosioro pa3MHOXKEHUS:
OpPraHHU3MOB

MIOYKOBAaHME, CTIOPYJIALUS, (pparMeHTanus, KIOHUPOBAHUE.
[TonoBoe pasmHoxkeHue. llomoBble KIETKH, WM TaMETHI.
Metiio3. Cragum wmeiosa. [loBenenne xpomocoM B Meio3e.
Kpoccunrosep. buonoruueckuii cMbIci Mel03a U MOJOBOTO
npouecca. Meio3 M €ro MeCTO B IKU3HEHHOM IMKIIC
OpPTraHU3MOB.

[Ipen3zaponpiieBoe pasutue. l'ameroreHe3 y KUBOTHBIX.
[TonoBsie sxene3bl. OOpa3oBaHUe U Pa3BUTHUE MOJIOBBIX KIETOK.
Cnepmarorenes u oorenes. CTpoeHHe MOJIOBBIX KIETOK.
OmnogoTBOpeHHe U SMOPUOHAIBHOE PAa3BUTHE >KUBOTHBIX.
CrocoObl  OIUIOAOTBOPEHHUS:  HApPYKHOE,  BHYTpPEHHEE.
ITapTeHnorenes.

WunuBuayanpbHOe  pa3BUTHE  OPraHU3MOB  (OHTOTrEHE3).
DOMOpuonorus - Hayka O pa3BUTUM opraHusmoB. Craauu
SMOpHOreHe3a  JKUBOTHBIX (Ha  IpUMeEpe  JIATYILIKH).
Hpobnenue. Tumsl npobienus. OcoOEHHOCTH ApPOOIEHUS
MJIEKOTUTAIOIMINX. 3apOJBIIIEBbIE JINCTKU (TacTpPyJISALINS).
3aKyiajKka OpPraHOB M TKAaHEW U3 3apOJBIIIEBBIX JIMCTKOB.
B3anMmHOe BiMsAHME YacTeld pPa3BHBAIOLIEIOCA 3apOiblIIa
(oMOpuoHanbHasg MHIAYKIMSA). 3akiajka IUTaHa CTPOCHMS
KUBOTHOTO KaK pe3yJbTaT MEepapXUUYECKUX B3aUMOJCHCTBUI
reHoB. BnusHue Ha >MOpHOHAIBHOE pa3BUTHE Pa3IMUHBIX
(haKTOpPOB OKPY>KAIOIIEH CPEIBI.

Poct u pa3ButHe XMBOTHBIX. [loCTAIMOpHOHANBHBINA TEPHO.
[Ipsimoe u Henpsimoe pas3BuTHe. PazButue ¢ Meramopdo3om y
0€eCr03BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX. bruonorunueckoe
3HaUYe€HUE MPSAMOTO M HENpPSMOro  Pa3BUTHUS,  UX
pacnpocTpaHEHUE B MpUpoAe. Tumsl pocTa KUBOTHBIX.
@DakTophl PErysluU pOCTa KUBOTHBIX M yesnoBeka. Ctaauu
NOCTAMOPHOHAIBHOTO PA3BUTUSl Y JKMBOTHBIX M YEJIOBEKa.
[Iepuonsl oHTOreHe3a yenoBeka. CTrapeHHe W CMEpPTh Kak
OMO0JIOTHYECKHE TIPOLIECCHI.

Pa3zmuoxxenue u pazputue pacteHuid. ['amerodut u cnopour.
Meiio3 B KHM3HEHHOM LiMKJe pacteHuil. OOpazoBaHue CIOp B
npouecce Merosa. ['amerorenes y pacrenuii. OmuioJ0TBOpEHNE
U pPa3BUTHE  pACTUTEINBHBIX  OpraHu3moB. JIBoliHOe
OILJIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U
pa3BUTHE CEMEHM.

MexaHu3Mbl PeryJIsLUUd OHTOT€HE3a Y pPAaCTeHUH U KUBOTHBIX.
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N3yuenue cCTpoeHHST TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpernaparax.

BrisiBienre mpu3HAaKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
KUBOTHBIX.

CtpoeHue opraHoB pa3MHOKEHHSI BBICIIUX PACTCHHI.

Tema 1.11.
I'eneruka - Hayka o
HAaCJIEACTBEHHOCTH U
NU3MCHUYUBOCTHU
OpraHu3MOB

Ypok (conep:kanue y4eOHOIro MaTepuasia):

Ucropust craHOBIEHUS M Pa3BUTHUSI TEHETHKUM KakK HayKH.
Pa6orer I'Menpenss, I age ®Ppuza, T. Moprana. Pomb
OTEYECTBCHHBIX yU€HBIX B pa3BUTUH reHetuku. Paborsr H.K.
Kombnoa, H.M. Basunosa, A.H. benosepckoro, I'./l.
Kapneuenko, }0.A. ®umumuenko, H.B. Tumodeena-
Pecorckoro.

OcHoBHBIE FEHETUYCCKHE IMOHATUS u CHMBOJIEL.
I'oMmomoruunsie XPOMOCOMBI, aJIjIeIbHBIC T'CHBI,
IbTEPHATUBHBIC TMPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TE€TEPO3UTOTA, YHCTAS JIUHUS, THOPUIBI,
reHotun, (eHotun. OCHOBHBIE  METOABI  T'€HETHKHU:
THOPUIOTIOTHYECKUH, LU TOJOTHYECCKHUH, MOJIEKYJISIPHO-
TCHETHYCCKHI.

Jlpo3odura kak 00bEKT TeHeTUYECKHUX UCCIICTOBAHUMN.

Tema 1.12.
3aKOHOMEPHOCTH
HaCJIEICTBEHHOCTH

Ypoxk (coaep:kanue yueOHOro MaTepuasia):

MonorubpuaHoe ckpenuBanue. IlepBbiii 3akoHn Mennens -
3aKOH eIMHOo00pa3usi rubpu0B nepsoro noxoaeHus. [pasuo
JoMUHUpOBaHUA. Broponr 3akoH MeHnens - 3aKoOH
pacuieruieHuss  npu3HakoB.  [luTonormuyeckne  OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.
AHanusupyomee ckpemuBanue. 1IpoMekyTOUHBIN XapakTep
HacnefoBaHus. PacmiensieHue NPU3HAKOB IIPU  HEMOJIHOM
JOMUHUPOBAaHWH.

JurubpunHoe ckpemuBanue. TpeTuii 3akoH MeHens - 3akoH
HE3aBHUCHMOI'O HACJENOBAaHMA NpHU3HAKOB. L{urosnormueckue
OCHOBBI IUTHOPHUTHOTO CKPELUBAHUS.

CueruienHoe HaclienoBanue npusHakoB. Pabotsr T. Moprana.
CueneHHoe HaclelOBaHWE TE€HOB, HAPYLIEHUE CLEIUICHUS
MEXKy TeHaMH. XpOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.
I'eneTnka noma. XpoMOCOMHBIN MEXaHU3M OIIPEAEIECHNUS T10J1a.
AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi U
reTeporaMeTHbeIl moJ. ['eHeTnueckass CTpyKTypa MOJOBBIX
xpoMocoMm. HaciienoBanue nNpu3HaKkoB, CLETUICHHBIX C ITOJIOM.
l'enorun kak wmenoctHas cucrema. [lmelorponms -
MHOECTBEHHOE JIeCTBUE reHa. MHOXECTBEHHBIN AJIJICIIU3M.
B3anmopeiicTBre HeaenbHbIX TeHOB. KOMIUIEMEHTapHOCTS.
Onucras. [Tonumepust.

['eHeT4ecknii KOHTPOJb PA3BUTHSI PACTEHUM, KUBOTHBIX H
YeJIOBEKa, a TaKkKe (PU3UOJIOTMUECKUX MPOLIECCOB, MOBEACHUS
U KOTHUTHUBHBIX (yHKUMHA. ['eHeTHuyeckrue MeXaHU3MBI
CUMOMOreHe3a, MEXAaHHU3Mbl B3aUMOJCHCTBUS "XO35MMH -
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napasut” U "X034MH - MUKpoOHOM". ['eHeTHUEeCKHE acleKThl
KOHTPOJII M HU3MEHEHHs HACJIEJICTBEHHOH HH(popManuu B
ITOKOJIEHUSX KJIIETOK U OPraHU3MOB.

W3ydenue pe3ynbTaTOB MOHOTHMOPHIHOIO CKpEIIMBAaHUS Yy
TPO30(UITHL.

W3ydenne pe3ynbTaToB JAUTMOPUIHOIO CKpEIUMBAaHUS Yy
JpO30(UITBL.

Tema 1.13.
3aKOHOMEPHOCTH
WU3MEHYHUBOCTH

Ypok (conep:kanue y4eOHOIro MaTepuaa):

B3anmopelicTBie reHOTHIAa M cpelnbl NMpH (OPMHUPOBAHUHU
¢denoruna. V3meHuMBOCTh mpu3HAKOB. KauecTBeHHBIE W
KOJINYECTBEHHBIE MPU3HAKH. Bunet W3MEHYHUBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHA.

MonudukanmonHass  M3MEHYUBOCTb.  Poib  cpensl B
dbopMupoBanuu MoaU(UKAIMOHHONW W3MeHuYuBocTU. Hopma
peakuuu npu3Haka. BapuanvoOHHBIN P WM BapUalUMOHHAS
kpuBas (B. Horanncen). CBoiictBa MoAH(PHUKAIMOHHON
W3MEHYHUBOCTH.

I'enHoTunuueckass M3MEeHUNBOCTh. CBOMCTBA T'€HOTUIINYECKOU
W3MEHYMBOCTU. BuAbl T€HOTUNUYECKOW HW3MEHUYHBOCTU:
KOMOMHATUBHAsI, MyTallHOHHASI.

KoMOuHaTuBHasI N13MEHYHBOCTH. Meii03 M TIOJIOBOM IPOIIece -
OCHOBa KOMOMHATUBHOMN U3MEHYHUBOCTH. Ponb
KOMOWHATHBHOW M3MEHYHMBOCTH B CO3JAHHH TCHETUYCCKOTO
pa3Ho0Opa3us B Ipejiesiax 0HOrO BUIA.

MyTanuoHHass W3MEHYMBOCTb. BuIpl MyTanmii: TEHHBIE,
XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U UHYLUPOBAHHbBIE
MyTaluu. SaepHele W IUTOIUIA3MATHYECKHE MYTallHUH.
Comatnueckue u MOJIOBBIE  MYTallUHu. [Ipuunnsbl
BO3HUKHOBEHHSI MyTanui. MyTareHbl M WX BIHSHHE Ha
OpraHMu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO IIpolLecca.
3aKOH  TOMOJIOTMYECKMX  pAJOB B  HACJEACTBEHHOMN
n3menunBoctr (H.W. BaBunos). BuesaepHas n3MeHUMBOCTh U
HAaCJEACTBEHHOCTD.

"UccnenoBanue 3aKOHOMEPHOCTEN MOAU(PUKAITIOHHOM
n3MeHYuBOCTH. [locTpoeHne  BapualMOHHOrO psga H
BApUALIMOHHON KPUBOM.

MyTtauuu y 1po30Qubl.

Tema 1.14.
T'eneTuka uenoBeka

Ypok (copepkaHue y4eOHOI0o MaTepuaJia):

Kapuotun  yenosexa. MexayHapoaHas — mporpamma
UCCIIeIOBaHMs FTeHOMa uesoBeka. MeTo bl H3yueHusl TeHETHKU
YeNloBeKa: TeHEAIOTUYECKUH, OJM3HELIOBBIH,
LUTOT€HETHYECKUH, MOMYJISIIMOHHO-CTaTUCTUUECKHH,
MOJIEKYJISIpHO-TeHEeTHUeCKHil. COBpEMEHHOE ONpEIEIICHNE
reHOTHUNA! MOJTHOTEHOMHOE CEKBEHHUPOBAHHUE,
TE€HOTUIIMPOBAaHUE, B TOM uucie ¢ nomoibto [I1[P-ananu3a.
Hacnencrennsie  3a0oneBaHust yenoBeka. [‘eHHble U
XpOMOCOMHBIE 00J1e3HH YenoBeka. bone3Hu ¢ Hacae1cTBEHHOM
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MPEAPACTIOIO0KEHHOCThI0. 3HAUEHUE MEIUIIMHCKON Te€HETUKU
B MPEJOTBPAIICHUU M JICYCHUH T'€HETUYECKUX 3a00JeBaHUil
YeJI0BeKa. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHHE.
CtBonoBeie  kieTku. [lonsitue '"renerwmdeckoro rpy3a'.
DTHUuYecKue ACITEKThI HCCIIEIOBAHU I B obsactu
pPEAaKTHUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HaKTOpbl TOBBIIICHHONW YYyBCTBUTEIHHOCTHU
yelnoBeKka K (PU3MYECKOMY M XUMHUYECKOMY 3arps3HEHHIO
OKpy>Karole cpenbl. ['eHeTnueckas mpenpacrnoyioKEeHHOCTh
YesioBeKa K MaTOJIOTHSM.

CocraBiieHre 1 aHaJIU3 POJIOCIOBHOM

Tema 1.15.
Cenexims

OpraHu3mMoB

Ypoxk (copep:kanue yueOHOro Mmarepuajia):

JomecTukanust ¥ CeNEKUMs. 3apoKIEHUE CEJICKIUU U
nomectukanuu. Yuenne H.M. BasunoBa o Ilentpax
MPOUCXOKACHUS M MHOroo0pa3us KYJIbTYPHBIX PACTEHUH.
Ponp cenexkuum B CO34aHUM COPTOB PACTEHUHM U MOPOJ
*KuBOTHBIX. CopT, mopoja, mrTaMM. 3aKOH TOMOJOTHUYECKHUX
psAI0B B HacinencTBeHHOM u3MeHunBocty H.M. BaBunosa, ero
3HAQYEHHE JIJISl CEJICKIIMOHHON paboTHI.

MeTtoasl cenekuMOHHOW paboTel. McKyccTBEeHHBIM OTOOD:
MAacCOBBIH W HWHIWBUIYAJIbHBIA. DTambl KOMOMHAIIMOHHON
cenekuuu. McnblTaHue MPOU3BOJUTENEH 1O IMOTOMCTBY.
OT060p 1O TEHOTHITY C TOMOIIIBIO OIICHKH (DEHOTHITA TOTOMCTBA
1 0TOOp MO TEHOTUMY ¢ ToMoIIbio ananuza JIHK.
HckyccTBeHHBIN MyTareHes Kak METO/1 CeJIEKIIMOHHON paboThl.
PanuanvoHHBIE M XMMHUYECKHII MyTareHe3 Kak HWCTOYHMK
MyTallui y KyJbTypHBIX (popm opranusmoB. Mcnonab3oBaHue
TeHOMHOTO pPEJAaKTUPOBAHHUS M METOJ0B PEKOMOMHAHTHBIX
JHK s monydeHust uCXO0AHOTO MaTepuraa sl CEIEKIUU.
[Tonydyenue nonuruionaoB. BHyTpuBHIOBasS TUOpUIU3ALINAL.
brnu3kopo/ncTBEHHOE  CKpelIMBaHHWE, WX  WHOPHIMHT.
HeponctBenHoe ckpeniMBanue, Uiv ayTopuauHr. I'ereposuc u
ero npuyuHbl. Mcrnosb30BaHHE TETEPO3UCa B CEIEKIHUU.
Otnanénnas rubpuauszanus. [lpeomonenue  Oecrmoaus
MEXBHJIOBBIX THOPUIOB. JlOCTHIKEHUS CENEKIIUU pacTeHUN U
YKUBOTHBIX.

CoxpaHeHHEe U U3yYEHNE TeHETHYECKUX PECYPCOB KYJIbTYPHBIX
pacTeHui U UX JUKUX POJIMYEH I CO3[JaHUsl HOBBIX COPTOB U
THOPUJIOB CETHCKOXO03SUCTBEHHBIX KYJIBTYD.

N3yueHue copToB KyJIbTYpHBIX PACTEHHI U MOPOJ JOMAIIHUX
JKUBOTHBIX.

N3ydyeHnne METOI0B CENIEKIINH PACTEHUM.

[IpuBHBKa pacTEeHUM.

Tema 1.16.
Bbrnorexnonorns mu
CHHTETHYECKAs
ouoorus

Ypok (copepxkaHue y4eOHOIro MaTepuasa):

OG’BCKTLI, HCIIOJIL3YyCMBIC B 6I/IOTCXHOJ'IOI‘I/II/I, - KJICTOYHBIC U
TKAaHCBBIC KYJIbTYPbl, MUKPOOPIraHU3MBbI, UX XapPaKTCPUCTHKA.
TpaIII/ILII/IOHHaSI OMOTEXHOJIOT U XJ'Ie60HC‘-ICHI/IC, IMMOJIYYCHHC
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KHCJIOMOJIOYHBIX IPOJYKTOB, BHUHO/IETIHE.
MukpoOroIOTHYeCKui CUHTE3. OOBEKTHI
MUKpOOHOIOTHYecKnX TexHonoruil. IIpomsBoacTtBo Oenka,
AMUHOKHCIIOT U BUTAMUHOB.

CozlaHue TeXHOJOTrui U MHCTPYMEHTOB 1I€JIEHAIIPABIEHHOTO
W3MEHEHUS U KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MTOTYYEHUS
OpPraHM3MOB U HUX KOMIIOHEHTOB, COJEp)KalluX He
BCTpEeUaroluecs B Npupoie OMOCUHTETUYECKUE MY TH.
Kiierounas unxenepus. MeTonbl KyJIbTyphl KIETOK U TKaHEH
pacteHuid W OKUBOTHBIX. KpuoOanku. ComaTudeckas
ruopuaAn3ausl U COMAaTUYECKUI AMOpHUOreHes.
Hcnons3oBaHne  ramiowjoB B CEJIEKUMHU  PACTEHUH.
HckyccTBeHHOE OILJIOIOTBOPEHHUE. PekoHcTpykuus
SMIEKJIETOK M KIOHUPOBaHME  KUBOTHBIX.  Meroa
TpaHCIIAaHTALMU AJIEP KIIETOK.

XpoMOCOMHas U reHHasi HHXeHepust. VICKyCcCTBEHHbIN CUHTE3
reHa M  KOHcTpyupoBaHue  pexkomOuHanTHeXx JIHK.
JlocTi>keHHsT W MEepPCHEeKTHBbl XPOMOCOMHOM U TE€HHOMU
UHXEHEpUU. DKOJIOTUYECKUE U ITUYECKUE MPOOJIEMBbI T€HHOM
WH)XEHEpUHU.

Menunuackue OuorexHonoruu. [loctreHomuas mudpoBas
menuiuHa. [ILP-muarnoctuka. MeTaOoI0OMHBIA — aHAU3,
TFEeHOLEHTPUYECKUN aHaJIM3 MPOTEOMa YeJIOBeKa JJis OLIEHKU
COCTOSIHUS €70 370p0oBbsl. VIcIiob30BaHNe CTBOJIOBBIX KIIETOK.
Taprernas tepanus paka. 30-OnonHXeHepHs A pa3pabOTKU
(GyHIAMEHTAJIbHBIX  OCHOB  MEIUIIMHCKUX  TEXHOJIOTH,
CO3/1aHHS KOMIUJIEKCHBIX TKaHEH COYETaHHEM TEeXHOJIOTHH
TPEXMEPHOTO OMONMPUHTHHra U cKapOIAUHTA JUIS pEIIeHUsS
3a7a4 NePCOHATM3UPOBAHHON MEULIMHBI.

Co3gaHue BEKTOPHBIX BAaKIMH C IENbl0  00OecreyeHus
KOMOMHHMpPOBAaHHOW 3amuThl OT Bo30Oynuteneir OPBU,
YCTaHOBJICHUE MOJIEKYJISIPHBIX MEXAHU3MOB
(yHKIMOHUPOBAHUS PHK-conepxkammux BHUPYCOB,
BBI3BIBAIOLINX 0CO00 oOmNacHble 3a00JIeBaHUS 4YEJOBEKA MU
KUBOTHBIX.

N3yyenne 00beKTOB OMOTEXHOIOTHH.

[TonydyeHre MOTIOUHOKHUCIBIX MPOTYKTOB.

buorexHomnorust - BaxHeWIIas NPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTH.

[IpoMexyTouHas aTTeCTALMS

CamocrosiTesibHast padora:
Pabota ¢ nutepatypoit, mpopaboTka KOHCIIEKTA.
[ToaroroBka K IpOMEKYTOYHOM aTTECTALIMN

10

Pasgen 2. buoaorus

66

Tema 2.1.
3apoxaeHue u
pa3BHTHE
HBOJIFOIIMOHHBIX

Ypok (coaep:kaHue y4eOHOr0 MaTepuaJa):

OpomtormonHas  teopust Y. Jlapsuna. Ilpeamockuiku
BO3HHUKHOBEHHUS 1apBUHU3MA. JKU3Hb 1 HayuHas NeATEIbHOCTh
Y. /TapBuHa.
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MPEJICTABICHUN B
onosoruu

JBroky1ue cuiibl 3BoOIUMU BUAOB 1o Y. [lapBuny (BbIcOKas
WHTEHCUBHOCTh Pa3MHOKEHUSI OPraHU3MOB, HACJIEICTBEHHAs
W3MEHUYUBOCTh, OOpH0A 3a CyIIEeCTBOBAHUE, €CTECTBECHHBIA U
HCKYCCTBEHHBIH O0TOOD).

Odopmiienne cunTeTHdeckoil Teopun HBomrormu  (CTD).
Heittpanbnas Teopus 3BOJIIOIUH. CoBpemeHHas
HBOJIIOIIMOHHAs OMOJIOTHS. 3HAUEHUE IBOIIOIMOHHON TEOPHH B
(hOpMUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUPA.

Tema 2.2.
MukposBontonus H
€€ pe3yIbTaThl

Ypok (coaepxkaHue y4eOHOI0 MaTepHaJia):

[lonmynsiuuss Kak  2JIEMEHTapHas €IUWHULA  DBOJIOLUU.
CoBpeMeHHbBIE METO/IbI OLIEHKH T€HETUYECKOT0 Pa3HOOOpasus
U CTPYKTYpBI onyJsiimii. Mi3aMeHeHne reHo(pOoHIa MOMyIIsIIuN
KaK  JJIEMEHTapHOE  SBOJIOIMOHHOE  SBJICHHE. 3aKOH
reHetudeckoro pasHoBecus k. Xapau, B. BaitnbOepra.
DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHIIBI) SBOJIOLUU.
Myrtaunonnsiii npouecc. KomOMHAaTHBHAasE HW3MEHUYHUBOCTD.
Hpetid TeHOB - ciay4yaliHble HEHANpPaBICHHBIC W3MCHCHUS
4acToT aiened B momymsmusx. OddekT ocHoBarens.
Murpanuu.  MBonsmuss  momynsiui:  reorpadudeckas
(mpoctpaHcTBeHHas ), OrMoaoruveckas (penpoayKTUBHAS).
EcrecTBeHHBII 0TOOpP - HampaBIAIOMUN (aKTOp SBOJIOLHUU.
Dopmbl €CTECTBEHHOT'O otOopa: JBUXKYIIUH,
CTaOUIN3UPYIOLIUH, Ppa3phIBAIOIINAN (IM3pYNTUBHBIN).
ITonoBoit oT6op. Bo3HUKHOBEHNE W 3BOJIIOLUS COLMATBHOTO
MOBE/ICHUS ’KUBOTHBIX.

ITpucnocobiaeHHOCTH OpPraHU3MOB KaK pe3yabTaT
MUKpPO3BOJIOUMU. BO3HUKHOBEHHWE NPHUCIIOCOONEHUH Y
opraHuzMoB. Apomopdo3pl M uanoazantauuu. IIpumepsi
MpUCTIOCOOJIEHU y ~ OpraHu3MoB:  MOp(OJIOTUYECKHE,
¢buznogoruuecKue, OMOXUMHUYECKHE, MIOBEIEHYECKHUE.
OTHOCHTENBHOCT MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpazoBaHue Kak
pe3yapTaT MUKPOIBOMIONMU. M30ms1us - KiIro4eBoil GakTop
BunooOpa3oBanus. Ilytm u cmocoObl BUA00Opa30BaHUS:
ajulonatpudeckoe  (reorpaduueckoe),  CUMIIATPUIECKOE
(2KOJIOTHYECKOE), "MrHoBeHHOE" (monuIIION TU3AITHS,
rubpuansaiys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.
MexaHu3mbl (OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.
Ponp sBomonuoHHOM OHONOTMUM B pa3paboTKe HayYHBIX
METOJIOB COXpaHEHUsI OHopa3HooOpa3us. MUKPOIBOIIOIUS U
KOPBOJIIOLIMSI  TApa3UTOB M UX X034€B. MeXaHU3MbI
(GbopMHUpOBaHUS YCTOHYMBOCTU K AHTHOMOTHKAM U CHOCOOBI
OOpBOBI C HEH.

BrlsiBeHuEe U3MEHYMBOCTH y 0COO€H 0JTHOTO BUAA.
[IpucnocoOnenust OpraHM3MOB U HMX  OTHOCHUTEIbHAs
11€J1eC000pa3HOCTb.

CpaBHeHHE BII0B 10 MOP(OIOTHUECKOMY KPUTEPHIO.

Tema 2.3.

Ypok (coaepkaHue y4eOHOI0 MaTepHaJia):
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Makpo3Bostouus "
€€ pe3ynbTaThl

Meroasl u3yueHusi MakposBosonuu. llaneonronornueckue
MeTOJIbl W3y4yeHus: HBoiouuu. llepexomnsie ¢opmMbl U
(UIOTeHETHUECKUE PSJIBI OPTaHU3MOB.

buoreorpaduueckue = METOABI  HM3y4YEHHUS  DBOJIOLIUU.
CpaBaenue ¢uopsl M (ayHbl MaTEepUKOB H OCTPOBOB.
buoreorpaduueckue obnactu 3emun. Buabl-sHAECMUKH WU
PEUKTHI.

DOMOpHUONIOTHYECKHE U CPaBHUTEIbHO-MOP(OIOTHYECKUe
METOABbl M3YyUYEHHs] HBONIOIMUU. ['eHeTHuecKue MeXxaHU3Mbl
SBOJIIOIIMM  OHTOT€HE3a U  TOSBJIEHUS  HBOJIIOLMOHHBIX
HOBIIECTB. ['OMOJIOTMUHBIE Y  AQHAJIOTUYHBIC  OPTaHbL.
PyaumentapHbie opranbl W aTaBU3Mbl. MOJEKYJISpPHO-
T€HETUYECKHEe, OMOXUMUYECKUE U MATEMAaTHYECKUE METOJbI
u3y4deHus 3BoJouuu. ['omonornynsie reHbl. COBpeMEHHbIE
METO/bI TOCTPOCHUS PUIOTCHETHYECKUX I€PEBHEB.
XPOMOCOMHBIE MyTaIl{ U SBOJIIOIHS TEHOMOB.

O6mme 3aKOHOMEPHOCTHU (mpaBuia) SBOJIIOLIHH.
HeoOpatumocts  9BONIONMU.  AJanTuBHas  paadaius.
HepaBHOMEpHOCTH TEMIIOB IBOJIIOIUH.

Tema 2.4.
[Ipoucxoxnenue u
pa3BUTHE XU3HU Ha
3emie

Ypok (conep:kanue y4eOHOI0 MaTepuaa):

Hayunble TUNOTE3bl NPOUCXOXKIEHUS JKU3HM Ha 3emJe.
AbuoreHe3 u mnancnepMmusi. JloHayuHble NpPEACTaBICHUSA O
3apOXKACHUM KU3HU (KpeaunoHus3M). ['umnoresa mocTossHHOTO
CaMO3apOKJIECHUS JKU3HU U €€ ONpoBep)keHue omnbiTamu .
Penu, JI. Cnamnanmann, JI. Tlactepa. [Ipoucxoxaenue >xu3nu
1 acTpOOHOJIOTHS.

OcHoBHBIE ATanbl HEOpraHUyeckoil 3Bomtounu. [lnanerapnas
(reonoruueckasi)  IBOJIONMSA.  XUMHYECKass  IBOJIOLUS.
AOHOreHHBI  CHHTE3  OpPraHMYECKHWX  BELIECTB U3
Heopranndeckux. OnsiT C. Munepa u I'. FOpu. O6pa3oBanue
nonumepoB U3 MoHoMepoB. KoanepBatHas rumnoresa A.M.
Omnapuna, rumnote3a mnepBuuHoro OynboHa [I. XomjeiiHa,
reHernyeckas runore3a I'. Mémnepa. Pudozumsr (T. Yek) u
runote3a "Mupa PHK" V. 'un6epra. ®opmupoBanne meMOpaH
1 BO3HUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emmm u Mmeroasl €€ wusydeHus. lckomaemsble
OpraHMYecKhe OCTaTKU. ['€OXpOHONOrHMs M €€ METOJbI.
OTtHocuTenbHas U abcomoTHas TEOXPOHOJIOTUS.
['eoxpoHonoruyeckas mKasna: 30Hbl, 3pbl, IEPUOJIBL, FTTOXH.
HavanpHble 3Tanbl opranudeckoi spomonuu. [loseienue u
SBOJIIOLMSL  TMEPBBIX KJIETOK. OBOJIONMS  MeTadoJu3Ma.
Bo3nukHoBeHMe  mepBbIX  dkocucteM.  CoOBpeMEHHBIE
MUKpOOHbIE OWOIUIEHKM KakK aHaJor MepBbIX Ha 3emie
cooOmiectB. CTpomMaTonuTsl. [I[poKapHOTH M 3yKapUOTHI.
[Ipoucxoxaenue 3ykapuoT (cUMOUOTeHe3). DBOJIIOLHUOHHOE
IIPOUCXOXkKACHUE BUPYCOB. [IporcxX0K1eHNE MHOTOKJIETOUHBIX
OpraHU3MOB. BosnukHOBeHUE OCHOBHBIX rpynn
MHOT'OKJIETOYHBIX OPTaHU3MOB.

10
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OcHOBHBIE 3Tallbl BOJIOLUM BBICIIMX pacTeHUuN. OCHOBHBIE
apoMopdo3bl  pacTeHuid. Bwixog pacTeHuit Ha  cymry.
[losiBieHHE CIIOPOBBIX PAaCTEHHUW U 3aBOCBAHUE HUMU CYIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.
OcHOBHBIE ATambl ABOJIOLUN KUBOTHOrO Mupa. OCHOBHBIE
apoMopdo3bl KUBOTHBIX. Benjackas dayna. KemOpuiickuit
B3pbIB - MOSIBJIEHHE COBPEMEHHBIX TUIIOB. [lepBbie XxOpaoBbIE
KUBOTHbIE. JKu3Hb B BojAe. OBOJIONMS TO3BOHOYHBIX.
[Ipoucxoxaenne ampubmii u pentwmii. I[Iponcxoxnenue
MJICKOMUTAIOIMUX U NTHll. [IpuHiun kimoyeBoro apomopdo3sa.
OcBoeHue 0ECrIO3BOHOYHBIMU U TIO3BOHOYHBIMU KMBOTHBIMU
CYIIIH.

Pa3BuTtne xu3HM Ha 3emiie MO 3paM U IEpUOJaM: apxew,
MPOTEPO30H,  Male030H, Me3030H, KaiHo30H. OOmas
XapaKTepUCTHKA KiIuUMaTa M TIEOJIOTUYECKUX IPOLIECCOB.
[losiBienne W pacuBeT  XapaKTEePHBIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BbII COCTAB
aTMocQepBbl.

MaccoBble BBIMUPAHHUS - SKOJOTHYECKHE KPU3UCHI IIPOLLIOTO.
[IpuuuHbI U ClIeCTBUS MacCOBBIX BhIMUpaHUil. COBpeMEHHBIN
9KOJIOTMUECKUH KpHU3UC, ero ocobeHHocTH. IIpobinema
coxpaHeHus 6uopazHooOpasus Ha 3emiie.

CoBpemeHHas cucreMa opraHudeckoro mupa. llpuHuumel
kinaccuukanuu opraHu3mMoB. OCHOBHbBIE CHUCTEMAaTHUECKHE
IpyIIbl OPraHU3MOB.

MopnenupoBanue onsiToB  Mwumnepa-lOpu 1o wnsydeHuro
aOMOreHHOT0  CHHTE3a OpPraHWYECKUX  COEJIMHEHUH B
MepBUYHOMN aTMocdepe.

N3yyenne u omnucaHue MCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOB.

"U3yueHne o0cCOOEHHOCTEW CTPOEHHS PACTEHMH pa3HbIX
OTJIEJIOB.

N3ydyenne ocoOeHHOCTEN CTPOEHHMSI TO3BOHOUYHBIX )KMBOTHBIX.

Tema 2.5.
[Ipoucxoxnenue
YyeJaoBeKa
AHTPONOTEHE3

Ypoxk (coaep:kaHue y4eOHOr0 MaTepuajia):

Pa3nens! u 3aaun aHTpONOJI0TUU. MeTo1bl aHTPOIIOIOTHH.
CraHOBIIEHHE NPEACTABIECHUN O MPOUCXOXKACHUU YEIOBEKa.
Penmurnosusie BO33pCHUA. COBpeMeHHLIe HAaY4YHBIC TCOPUH.
CxoncTBo uyenoBeka C  JKUBOTHBIMU. (CHCTEMAaTHUYECKOE
MOJIO’KEHHE 4YeroBeka. CBUIETENIbCTBA CXOACTBA YEIOBEKA C
KUBOTHBIMU: CPaBHUTENBHO-MOP(OIOTHUECKHE,
AMOPHOJIOTUYECKHE, (bu3n0I0ro-6MOXUMHUYECKHE,
noBefeHueckne. OTiMuus  4yenoBeKa  OT  JKMBOTHBIX.
HpﬂMOXO)K)IeHI/Ie N KOMIIJICKC CBA3aHHBIX C HUM IIPU3HAKOB.
Pa3BuTHE ro10BHOr0 MO3ra U BTOPON CUTHAIBHON CUCTEMBI.
JBuxyiue cuibl (pakTophl) aHTPOIIOTeHe3a: OMOJIOTUYECKHE,
corpasibHple. COOTHOIIEHHE OMOJIOTUYECKUX U COLMATbHBIX
(haKkTOpOB B aHTPOIIOTEHE3E.
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OcHoBHbIE cTaguu AHTPOIIOreHe3a. Pannue
YeJIoBeKOOOpa3Hble 00€3bsHBl  (IIPOKOHCYJIBI) W paHHUE
MOHTHJBI - OOIIME TMPEeJKH YeJIOBEKOOOPa3HBIX 00€3bsiH U
JoAel. ABCTpalIONUTEKH - IBYHOTHUE MPEKH JItoJel. YemoBek
YMEJbIM, TEpBbIE HM3rOTOBJIEHUS Opyaud Tpyna. Yenosek
MPSMOXOISAITUN U TIEPBBIA BBIXOJI JIFOJICH 3a Mpeaesbl AQpPHUKH.
Yenosek reiaensoeprekuii - o0t IIPENIOK
HEeaHIepTaIbCKOr0 YeJIOBEKa U YeJIoBeKa pasyMHOro. Yenosek
HEAHJAECPTAIbCKUM KaK BHUJ JIIOJEH XOJIOJHOTO KJIMMATa.
UenoBek pa3yMHbIA COBPEMEHHOI'O THIIA, JEHHCOBCKHIA
YeJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpezenamMu Adpuku.
[Taneorenerrka u najaeoreHOMHUKA.

DBOIOIUS COBPEMEHHOro uenoBeka. EctecTBeHHBIN 0TOOD B
MOMyJISAIUSAX  4YeloBeka.  MyTallMOHHBIA — mpolecc |
nomumopusM. [lonmynsmuoHHBIE BOJIHBL, Jpeid T'eHOB,
murpanus u  "dpdexkr ocHoBarens" B MOMYJALUIX
COBPEMEHHOI0 YEJIOBEKA.

UenoBeueckue pacel. [lonstue o pace. bonbiime pachl:
€BpOIECOUTHAs (eBpaswuiickas), aBCTPAJIO-HETPOUAHAS
(3xBaTOpHaIbHAS ), MOHTOJIOUHAS (a3UATCKO-aMEePUKAHCKAs).
Bpems u mytu paccenenus yenoBeka 1o IuiaHere. EnuHcTBO
4yelnoBeYecknX pac. HaydHas HECOCTOSTENbHOCTh pacu3Ma.
[IpucrocoOIeHHOCTh  YeloBEeKa K  pasHbIM  YCIOBHUSM
OKpyXaromiel cpenbl. BriusHue reorpaduyeckoil cpenbl H
npeiida reHoB Ha MOPGOJIOTHIO U (DU3UOJIOTHIO YEJIOBEKa.
MexaucuuninHapHbie METO/IbI B buznueckoit
(buonornueckoit) AQHTPOTIOJIOTHH. DBOJIOIIMOHHAS
AQHTPOIIOJIOTUA M MAJCOAHTPOIOJIOTUSI  YEIOBEYECKUX
nonynsanuil.  buoconuanbHple  UCCIENOBaHMUS — MPUPOABI
yenoBeka. lccnenoBaHue KOABOJIOIMUM OHOJIOIMYECKOTO U
COLIMAJILHOTO B YEJIOBEKE.

N3ydyenne oOcCOOEHHOCTEH CTpPOEHMs CKeJleTa YelloBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM

Tema 2.6.

DKoJjorus - Hayka o
B3aMMOOTHOLIEHUSIX
OpraHHU3MOB "
HaJIOpTraHU3MEHHBIX
CUCTEM c
OKpYKaroleun
cpenoit

Ypoxk (coaep:kaHue y4eOHOr0 MaTepuajia):

3apokJIeHue U pa3BUTHE 3KOJIOTUHU B Tpydax A. I'ymbonbara,
K.®. Pynse, H.A. CeBepuona, J. I'ekkens, A. Tencnu, B.H.
CykauéBa. Paznensl u 3amaum 5KoJoruu. CBA3b KOJOTHUU C
JPYTMMH HayKaMH.

Mertoapt sxoniorun. [loneBsie HaOMIOEHHS. DKCIIEPUMEHTHI B
9KOJIOTUH: TIPUPOJHBIE U JabopaTopHble. MoaenupoBaHue B
9KOJIOTUHA. MOHHTOPHHI OKpYXaroIEeHd Cpeipl: JIOKAIbHBIN,
PErMOHANBHBIN U TTI00aTbHBIN.

3Ha4Y€HHE  DKOJIOTMYECKMX  3HAaHMW I 4YeJOBeKa.
OKOJIOTUYECKOE  MHPOBO33pEHHME KAaK OCHOBAa  CBs3EH
4esoBedecTsa ¢ npupoao. PopMHpOBaHHE SKOJOTUYECKON
KYJbTYPBI ¥ 3KOJIOTUYECKOW IPaMOTHOCTH HACETIEHUS.
H3ydeHne METO0B 3KOJIOTHYECKUX HCCIECIOBAHUN

Tema 2.7.

Ypok (coaepkaHue y4eOHOI0 MaTepHaJia):
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Opranusmsl U cpeaa
oOuTaHus

Okonorndyeckue (PakTopbl M 3aKOHOMEPHOCTU WX JICHCTBHSL.
Knaccudukanus skonorndeckux (GakTopoB: aOMOTHYECKHE,
OouoTHueckue, aHtponoreHHpie. OOmUE 3aKOHOMEPHOCTH
neicTBus sKosornueckux (axkropos. [Ipasuino munumyma (K.
HInpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOHOHTHBIE U
CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropsl. CBET Kak 3KOJOTHMUYECKHH (hakTop.
JlelicTBue pa3HBIX Y4YacTKOB COJIHEYHOIO CIEKTpa Ha
OpraHU3Mbl. DKOJIOTUYECKUE TPYNIbl PACTEHUN U KUBOTHBIX
II0 OTHOWIEHHIO K cBeTy. CurHampHas poib  CBeTa.
DoTOonEepuOAU3M.

Temnepatypa kak »skonoruueckuii dakrop. [eiicTBue
TeMneparypsl Ha  opraHu3mbl.  [lOWKuUIOTEpMHBIE U
TOMONOTEPMHBIE OPraHU3Mbl. DOBPUTEPMHBIE U CTCHOTEPMHBIE
OpraHHU3MBI.

Bnaxxnocte kak skonoruueckuil ¢akrop. Ilpucnocobienus
pacTeHuil kK mojIepkaHuo BogHoro 6ananca. Knaccupukanums
pacteHuil 1o oTHomeHMIO K Boze. llpucmocoGienus
KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOUTaHUs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIlIHAa,
[IOYBEHHAs, riyOuHHas IOJITOYBEHHAS,
BHYTpHOpraHu3MeHHass. DU3MKO-XMMHUYECKHE OCOOEHHOCTH
cpen obutanus opranu3moB. [IpucnocobneHuss opranu3MoB K
KU3HU B Pa3HBIX CPENAX.

buonoruueckue putmbl. BHelmHue W BHYTPEHHHE PHUTMBIL.
CytouHble W Troau4Hble pUTMBL. [IpHcrocO6IEHHOCTD
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HU.
XKuznennole Gopmbl opraHu3moB. IloHsTHE O >XU3HEHHOMH
¢dopme. XKuzHeHnHble POPMBI pacTEHUM: NEPEBbsI, KyCTapHUKH,
KyCTapHUYKH, MHOTIOJETHHE TpaBbl, OJHOJETHHE TpPABBI.
XKuzHeHHble (OpPMBI KUBOTHBIX: TMIPOOHMOHTHI, T€OOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHMSI U 00pa3a )KU3HH.
buornueckue (bakTopsI. Bunsr OMOTHYECKHUX
B3aUMOJICHCTBUI: KOHKYPEHIIMs, XUIIHUYECTBO, CUMOUO3 U
ero @opmbl. [lapasutusm, Koomepamus, MYTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJeOHHUYECTBO).
Herpoduueckue B3aumoaeiicTBus (Tonuueckue, Gopuyeckue,
¢dabpuueckue). 3HaueHNe OMOTHUECKUX B3aUMOJCHCTBUIN JUIs
CYILLIECTBOBaHMSI OpPraHU3MOB B cpene oburtanus. [IpuHimn
KOHKYPEHTHOT'O UCKJIFOUEHUS.

BrisiBnenue npucnoco6ieHuii OpraHu3MoB K BIUSHUIO CBETA.
BoisBnenue npucnocoONeHUH  OpraHu3MOB K BIUSTHHIO
TEMIEPaTypHl.

AHaTomMHueckue OCOOEHHOCTH PACTeHUH M3 Pa3HBIX MECT
oOuTaHusl.

Tema 2.8.
OKOIOTrus BUIOB U
TIOITYJISILAI

Ypok (coaepkaHue y4eOHOI0 MaTepuaJia):

DKOJIOTUYECKHE XapPaAKTCPUCTHKHU ITOITYJIALNHA. HOHyJ’IS[LII/IH KakK
Ouoyiornyeckass cucrema. Poib HCOAHOPOAHOCTH CpCIEbI,
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¢dusznueckux O0apbepoB U OCOOCHHOCTEH OMOJIOTUU BHJIOB B
(hopMUPOBAaHUHM TPOCTPAHCTBEHHON CTPYKTYPBI TOIYJISAIUN.
OcCHOBHBIE MOKA3aTEIU NOMYJISIUN: YUCICHHOCTb, TUIOTHOCTD,
BO3pacTHasl U MOJIOBasi CTPYKTypa, POXKIAAEMOCTb, MPHUPOCT,
TEMII pOCTa, CMEPTHOCTh, MUTPALUA.

DKojorudeckas CTpykTypa nomyiasanuu. OleHKa YuCcIeHHOCTH
nonyyusuuu. JMHaMuka TOMyJaSUMH W €€  PeryJisius.
buotnyeckuit moreHuwan nomyssnuud.  MojenupoBaHue
OUHAMUKU — nonmyiisinud.  KpuBele pocTa  4HCIEHHOCTH
nonyssiuud. KpuBble BbDKMBaHUS. Peryinsius 4ucIeHHOCTH
MOMYJISIUI: poyib (DAKTOPOB, 3aBUCSINUX M HE 3aBHUCSIIUAX OT
IUIOTHOCTH. OKOJIOTHYECKHEe cTpareruu BujgoB (r- um K-
CTpaTerum).

Ilonsatue o0 »KoJOrMYecKOW HuIe BHAa. MecTooOHUTaHUE.
MHoromepHass ~ Mozenb  3Kkosormdecko  Humm - J[M.
XaTyuHCOHA. Paszmepsr 9KOJOTUYECKOM HUIIIH.
[ToreHmanpHas U peaJin30BaHHAs! HUILLIN.

Bua xak cucrema nomynsuui. Apeansl BUIOB. Bunubl m ux
YKU3HEHHBIEC CTPATETHH. DKOJIOTHYSCKNE YKBUBAJICHTHI.
3aKOHOMEPHOCTH TOBEACHUS U MHUIPAlUA  >KUBOTHBIX.
buonornueckue HHBa3UK Yy>KEPOJTHBIX BUIOB.
[TpucnocoOaeHust CEMSH pacTeHUH K PACCEICHHUIO

Tema 2.9.
DKonorus
COOOIIIECTB.
OKOJOTHYECKHE
CHCTEMBI

Ypoxk (coaep:kaHue yueOHOr0 MaTepuasia):

CoobmectBa opranu3moB. buonenos u ero crpykrypa. Casizu
MEX/1y OpraHu3MaMH B OMOIIEHO3E.

Okocucrema kak otTkpeitas cucrtema (A.Jl. Tencmn).
OyHKIMOHAIbHBIE OJOKM OpPraHu3MOB B  JKOCHCTEME:
NPOAYLEHTbI, KOHCYMEHTBI, pEeIyLeHThl. Tpoduueckue
ypoBHHU. Tpodudueckue nenu u cetu. AOHOTHYECKHUE OJIOKU
skocucteM. [louBsl M wuuel B 3KocHcTeMax. Kpyrosopor
BEIIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHbIE NTOKA3aTENN 3KOCUCTEMBL. brioMacca 1 mpogyKIus.
DKOJIOTHYECKHE MUPaMH/Ibl YUCENl, OMOMACChl U YJHEPTHH.
HanpaBneHHble  3aKOHOMEpHbIE CMEHBI  COOOIIECTB -
cykneccuu. llepBuuHble M BTOPUYHBIE CYKIIECCUH M HX
IIPUYMHBL. AHTPONIOTEHHBIE BO3ACHCTBHS HA CYKLECCHUHU.
KmmumakcHoe coobmectBo. buopasnooOpaszue u mMoNHOTA
KpPYTOBOPOTa BEIIECTB - OCHOBA YCTOWYMBOCTH COOOIIECTB.
[IpupoiHBIE S5KOCUCTEMBI.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATpo3KocucTeMa. ATrpoLeHO3.
Paznuumss  Mexay  aHTPONOT€HHBIMH U NPUPOAHBIMU
9KOCHUCTEMAMH.

YpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI YPOOIKOCHCTEM.
I'opoackas ¢nopa u dayna. CuHaHTponM3aLUs TOPOACKOH
(daynbel. buonormdyeckoe W XO3SMCTBEHHOE  3HAYCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN
OpraHu3MoB B 3Kocucrtemax. IlepeHoc sHepruum M BelIECTB
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MEXIY CMEXKHBIMU HKOCUCTEMaMHU. Y cTOMYIMBOCTH
OpPraHu3MOB, MOMYJISILIMA W  HSKOCHUCTEM B  YCJIOBHUSX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JAECHCTBUM.

MeTo10710TUsl MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOITOT€HHBIX
9KOCHCTEM.

N3yuenue u onrcanue ypo03IKOCHCTEMBI.

Nzyuenne pazHooOpa3us MEIKUX TTOYBEHHBIX YWICHUCTOHOTHX
B pa3HbIX YKOCUCTEMAX.

Tema 2.10.
buocdepa

riaodanbHas
KOCHCTEMA

Ypok (coaepxkaHue y4eOHOI0 MaTepHaJia):

buochepa - oOmernanerapHas oOoyouka 3emiu, TIe
CYIIECTBYeT  WJM  CYIIECTBOBaja  W3Hb.  Pa3BuUTHE
npeacraBicHu o onocdepe B Tpynax J. 3rocca. Yuenue B.U.
Bepnazackoro o 6uocdepe. Obnactu 6mochepsl u €€ cocTas.
JKuBoe BemecTBO OMOChEpHI U ero QYHKIINH.
3aKOHOMEPHOCTH CyliecTBOBaHUs Ouocdeprl. OcoOeHHOCTH
omocepsl Kak TI00ATBHOW JKOCHCTEMBI. JlMHaMHUYECcKoe
paBHOBecue B Omocdepe. KpyroBoporel Bemects U
OMOTEOXUMHUECKUE IUKIBI (Yriiepoaa, a30Ta). PUTMUYHOCTD
SIBJICHUH B Onocdepe.

3onanbHOCTh Ouocdepsl. [lonstue o Ouome. OCHOBHBIE
OMOMBI CyIIM: TYHIpA, XBOWHBIC Jieca, CMEIIaHHBIE W
IIMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBI, IyCTBIHHU,
TPONMYECKHUE JIeca, BBICOKOropbs. Knumar, pacTuTenbHbpld U
KUBOTHBIN MHP OMOMOB CYIIIH.

CtpykTypa U QYHKIIHS )KUBBIX CHCTEM, OI[CHKA HX PECYpPCHOTO
NoTeHIMaIa U 6MocepHbIX PyHKIMI.

Tema 2.11.
buocdepa
riaodannHas
9KOCHCTEMA

Ypoxk (coaep:kaHne y4eOHOr0 MaTepuaia):

DKoloTHYecKne KPHU3UCHI M WX TPUYMHBL Bo3sneiicTBue
yejoBeka Ha Ouocdepy. 3arps3HeHHe BO3IYIIHON CpeIbl.
Oxpana Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenpl. OxpanHa
BOJIHBIX pecypcoB. Paspymienue moussl. OXpaHa MOYBEHHBIX
pecypcoB. U3MeHeHue Kimmara.

AHTpONOreHHOe BO3JEICTBUE HA PACTUTEIbHBIN U KUBOTHBIN
Mup. OXpaHa pacTUTEIBHOIO U KUBOTHOTO MHpa. OCHOBHbBIE
OpUHLUIBL  OXpaHbl mnpuponabl. Kpacuele knuru. Ocobo
OXpaHsEMbIE IIPUPOJHBIE TEPPUTOPUU (OOIIT).
Borannyeckue casipl U 300I0TUYECKHE TAPKH.

OCHOBHBIE PUHIIMITEI YCTOWYHBOTO PAa3BUTHS YETIOBEUECTBA H
pUpOJIbL. ParioHabHOE MPUPOIONIONIB30BAHIE U COXPAHEHUE
OMOJIOTHYECKOTO pazHooOpasus 3emutn. OO6mme
3aKOHOMEPHOCTH TJIO0AJIBbHBIX OJKOJIOTUYECKUX KPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOI0 KpU3Hca U €ro BepOSITHbIE
MOCTIEJICTBHSL.

PazBuTtne MeTOMOB MOHHTOPMHTA pa3BHTHS  OIACHBIX
TEXHOTEHHBIX IIPOIIECCOB.

CamocrosiTesibHas padoTa:
Pabota ¢ nurepatypoit, mpopaboTka KOHCIEKTA.
[ToaroroBka K IpOMEKYTOYHOM aTTECTALIMU
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@
HaumenoBanue Conep:kanue y4ye0HOro marepuasa u Gopmsl s E
pa3iesioB M TeM OpraHU3alMu eI TeJJbHOCTH 00yYaommuXxcst g g

KoncynbTanum (rpynmnosbie) 12
IIpome:xxyTOoUHAasi aTTeCcTANUS 6
3. YCJIOBUS PEAJIMBALINUA TITPEJIMETA
3.1. MaTepl/IaJILHO-TeXHI/I‘leCKOe ob0ecmeyeHue npeamerTa
Tabnuna 4

/o

VY4eOHbIe ayTUTOPUH, 00BEKTHI
IIPOBEJICHUS MPAKTUYCCKOM
MOJITOTOBKU, OOBEKTHI (PU3UIECKOM
KYJIbTYPBI

[Tepedens criennaaTn3MpOBaHHON MEOEIH,
TEXHUYECKUX CPEICTB OOYUCHHUS

VYuebnas aymutopust Ne 3
(crienmanu3upoBaHHas yueOHast
ayJIUTOPUS JUIS 3aHITHN C
uHBanMaaMu 1 auiamu ¢ OB3)

Crneunanu3upoBaHHas MeOEb:
CrneunanusupoBanHas MeOemnb AJs IperoaaBaTens
CrnennanusupoBaHHas MeOesb s 00yyarouxcs
Texuuueckue cpeactsa o0ydenus: Mono6iaok HP
[TonknroueHue K nH(}OpMAIMOHHO-
TEJIEeKOMMYHUKaLIMOHHOHU ceTn « HTepHeT»
Aynutopust TPUCTIOCOONIeHA JJisi HCIOJIb30BaHUS
uHBamuaamu u Junamu ¢ OB3:  oOecnedena
BO3MOXXHOCTh ~ OECHPEMATCTBEHHOTO JOCTymna B
ayJIMTOPUIO, PACIOJIOKEHHYI0 Ha TMEPBOM JTaxke,
pa3MemEHbI 3JIEMEHTHI KOMIUIEKCHOM
MH()OPMALIMOHHOW CUCTEMBI [UIsI OpHEHTALUU U
HaBuranuu wWHBaMAOB u Jmn ¢ OB3 B
ApPXUTEKTypHOM  TIPOCTPAaHCTBE,  00OPYIOBAaHO
pabodee MecTo IS JUI[ C HApYIICHHEM OIOPHO-
JIBUTATEIBHOTO amnmnapara (Ha HHBAJUAHON KOJISICKE)

VYyeOnas aynutopus Nel -
ITomemenue nis
CaMOCTOSITENIbHOM pabOThI

Crniennanu3upoBaHHas MeOEb:
Crnenmanu3upoBaHHas MeOenb Ul pernoiaBaTens
CreunanusupoBaHHas MeOemb 715 00yyarouxcs
TexHuueckue cpencTBa 00y4eHus:
ABTOMaTU3UPOBAHHOE pabouee MECTO
npenoaasatens: Mono6mok HP

Hoytoyku ACER, o0beawHeHHBIE B JIOKaJIbHYIO
CeTb, HOJKIIOUYEHHUE K MH(POPMAILIMOHHO-
TeleKoMMyHuKaunoHHou cetu « Matepuer» u dUOC
Mynstumenua npoextop CACTUS

Muxkpodonnsiii kommekt FIFINE

O6opynoBanue:

Okpan CACTUS, ®aumuapt Ha TpeHOTE
[Tomenienne npuCOCOOIEHO JUISI UCIOJIb30BAHUS
nuBamugaMu u  JuonamMu ¢ OB3:  oOecneuena
BO3MOXKHOCTh ~ OECIPENsATCTBEHHOTO JOCTyna B
MOMEIICHNE, PACIONIOKEHHOE Ha TIEPBOM JTake,
pa3MeleHbl 3JIEMEHTHI KOMILJIEKCHOM
WHPOPMAIIMOHHON CHCTEMBI ISl OpPHEHTAlMH |
HaBUTanuu WHBaIMIZOoB W Jmiy ¢ OB3 B
ApXHUTEKTYPHOM IIPOCTPAHCTBE
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JIunieH3MOHHOE MTPOrPaMMHOE 00ECIICYCHHE:!
MoitOdwuc Tekcer
MoitOduc mpeseHTanms
MoitOduc Tabmuia
7Zip
Kaspersky Small Office Security
Snnexc 6paysep
Buneopenakrop DaVinci Resolve
Aynnopenakrop Audacity.

3.2. Y4yeOHO-MeTOAMYeCKOe U MHPOPMALIMOHHOE o0ecnevyeHne nmpeaMera
OcHoBHasi JiuTEepaTypa:

1. AradonoBa, A. b. buonorus: 6a30Bblif ypOBEHb : y4eOHUK /1711 00pa30BaTEIbHbIX
OpraHW3alliid, peaau3yomux 00pa3oBaTeNbHBIE MPOTPAMMBI  CPEIHETO
npodeccuoHanbHoro oopasonanusi / A. b. Aragonona, A. A. Kamenckuii, B. 1.
CuBorna3oB. — 2-¢ uzn. — Mocksa : [IpocBemenue, 2025. — 272 ¢. — ISBN
978-5-09-124905-7. — TekcT : 31eKTPOHHBIN // DIAEKTPOHHBIN pecypc U POBO
obpazoBatenpHoit cpenbl CIIO PROFo6OpazoBanue : [caiit]. — URL:
https://profspo.ru/books/148965.

JlonoiHUTEIbHAS JJUTepaTypa:

1. AradonoBa, A. b. buonorus: 6a30BbIii ypOBEHb: IPAKTHUKYM : yueOHOE Tocooue,
pa3pab0TaHHOE B KOMIUICKTE ¢ YUYCOHUKOM I 00pa30BaTeIbHBIX OpraHU3aIlnui,
peanu3yronmx o0pa3oBaTeIbHBIC MPOTPAMMBI CPEAHETO MPO(PECCHOHATEHOTO
obOpazoBanus / A. b. Aradonosa, B. . CuBornazoB. — 2-¢ m3a. — Mocksa :
[Ipoceemenne, 2025. — 112 c¢. — ISBN 978-5-09-124906-4. — Tekcr
AIIEKTPOHHBIN // DNEeKTpOHHBIN pecypc uudpoBoil oOpazoBarensHoil cpenbl CIIO
PROFoo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/148964

Ilepeuyenb pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOWH CeTH
«AHTepHeT»

1. Odpunmaneueii  caiit AHO BO «MeaCkumic»: amgpec pecypca —
https:www.med-skills.ru, wa koTopoM coxmepkaTcsi CBeIeHHS 00
oOpa3oBaTeNbHON OpraHW3allid W €€ TMOJAPa3JCNeHUsIX, JIOKAbHBIC
HOPMATHBHBIC aKThI, CBEICHHS 00 0Opa30BaTEIBHBIX IIPOrpaMmax, HX
y4eOHO-METOIMYECKOM M MaTePHATHbHO-TEXHUIECKOM 00CCTICUCHNH, a TAK)KE
CIIpaBOYHAasI, OTIepaTUBHAS U WHas HHpopmanus. Yepes caiiT odbecrieunBaeTcs
JIOCTYIT BCEX YYaCTHUKOB 0Opa30BaTEIbLHOTO TpoIlecca K Pa3THIHBIM
CepBHCaM.

2. OBC PROFo0pa3oBanue — D1eKTPOHHO-OMOIMOTEUHAs CUCTEMA.

Ilepeyenbr mnpodeccHOHANBHBIX 0a3 JaHHBIX W HMH(OPMALMOHHBIX
CIIPABOYHbIX CUCTEM
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https://profspo.ru/books/148965

1. MunuctepcTtBo 3apaBooxpaHeHuss P® [DnekTpoHHBIH pecypc]. —
https://minzdrav.gov.ru/ (opunnaasHBIN caiT)

2. Uentpaneupii HUU opranuzanuu u mHbOpMATHU3ALUU 3PABOOXPAHEHHUS
[DnexTpoHHBIH pecypc]. — http//www.mednet.ru

3. https://profstandart.rosmintrud.ru — HAIMOHATEHBIN peectp
poeCcCHOHATBHBIX CTAHAPTOB;

4. http://pravo.gov.ru  —  oduIUANBHBIA ~ WHTEPHET-TIOPTAT  MPABOBOU
nHpopmMaruu.

4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA ITPEIMETA

Ta0muna 5
Pe3ynbTarsl 00yueHus MeTobl OLICHKH
JInyHOCTHBIE PE3YIBTATHI Tekymuii KOHTPOJIb IO KaXKI0H TeMe:
MeranpeameTHble pe3yabTaThl | - YCTHBIN OIPOC;
[IpeameTHbIe pe3yabTaThl - MMCbMEHHBIH OIpOC.
[IpomexyTouHas aTrecrauus HOpoBoAuTCI B  dopMme
KOHTPOJIbHOM pabOThl, 3K3aMEH.

[IpumepHBIE OLICHOYHBIE CPENICTBA, BKJIIOYAs OICHOYHBIC 3aJaHusl IS
MPOBEICHUA TEKYIIErO KOHTPOJS YCHEBAEMOCTH M MPOMEKYTOUHOW aTTECTALlUU
oOyyarommxcsi Mo mnpeametry npeactaBieHbl B [lpunoxenun 1 OreHouHbIe
CPEACTBA IO MPEIMETY.
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http://pravo.gov.ru/

[Tpunoxenue 1
K paboueil mporpaMme 1o npeaMery

OLEHOYHBIE CPEJACTBA 11O IIPEAMETY
OYI.13 BUOJIOT' U
CHHELIUAJIBHOCTD
33.02.01 ®PAPMALIUA

YpoBeHb 00pa3oBaTeIbHON MPOTPAMMBI:
cpenHee nmpodeccuoHaibHOE 00pa30BaHMUS

dopma oOydeHUs — OUHAS

KBanudukauus: gpapmareBt

PoctoBs-Ha-/lony
2026
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1. Pe3yJbTaThl 0OCBOCHUS NpeaAMeTa
IIpenmeTHble pe3yJbTaTbl OCBOCHUS OCHOBHOM  00pa3oBaTeIbHOU

IPOrpPaAMMBI:

cOPMHPOBAHHOCTh 3HAHWUM O MECT€ M pOJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU €CTCCTBEHHO-HAYYHOW KapTHUHBI
MUpa, B IO3HAHUM 3aKOHOB MPHUPOJIbI U PEIICHUH MPOOJIEM PallMOHATBHOTO
IPUPOOIOIb30BaHUS, O BKJIAJIE POCCUUCKUX U 3apyOekKHBIX YUYEHBIX B
pa3BuTHE OMOJIOTUY;

BJIAJCHUE CHUCTEMOW OHOJIOrMYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOTOJIAraloIre OMOJIOTHYECKUE TEPMUHBI U MOHATUSL (3KU3HB, KJIETKA,
OpraHu3M, METa0O0JIU3M, TOMEOCTa3, CAMOPETYJISIIIHS, CAMOBOCIIPOU3BEICHHE,
HACIICJICTBEHHOCTh, W3MEHUHUBOCTh, POCT M pa3BUTUE), OHOJIOTMYECKUE
teopun (kierounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosna,
XpPOMOCOMHasi Teopusi HaciencrBeHHocTH T. Moprana), yuenus (H.UA.
BaBuioBa - 0 meHTpax MHOrooOpasusi M MPOUCXOXKIECHUS KYJIbTYPHBIX
pacTeHuil), 3akoHbl (€aUHOOOpa3us TMOTOMKOB TEPBOrO0 TMOKOJICHUS,
pacHIeIUICHHs], YUCTOThI TaMeT, He3aBUCUMOTO HacienoBanus ['. Mengens,
TOMOJIOTHYECKUX PSAO0B B HaclenCcTBeHHON n3meHunBoctr H.M. BaBuiosa),
MPUHITUIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIAMH HAY4YHOTO MO3HAHMUSI, UCMOJIb3YyEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBIJICISTH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U
DYKApHUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHUCJIE
OakTepuii, rpubOB, PaCTCHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U
CUCTEM  OpraHOB  pAcTEHUM, IKUBOTHBIX, YEJIOBEKAa,  IMPOIIECCOB
KU3HENIEATeIbHOCTH, MPOTEKAIOIINX B OpraHU3MaXx PacTeHHi, )KUBOTHBIX U
YeJIoBeKa, OMOJIOTUYECKUX TMPOIIECCOB: OOMEHa BEImIeCTB (MeTaboIn3M),
MpEeBpaICHUs SHEPTUH, OPOKEHHUS, aBTOTPO(PHOTO U TeTepOTPO(HHOTO TUTIOB
nuTaHus, (OTOCHHTE3a W XEMOCHHTE3a, MUTO3a, MeH03a, raMeTOreHesa,
AMOpHOTeHe3a, NOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOMKEHUS,
WHJVMBUAYAJIBHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICUCTBUS
T€HOB, 'eTepPO3UCa, HICKyCCTBEHHOTO 0TOOPA;

yMEHUE YCTAHABJIMBATh B3aWMOCBSI3U MEXKIYy OpPraHOMJIAMH KIIETKHM M UX
GyHKIUSIME, CTPOSHUEM KJIETOK Pa3HBIX TKaHEH U MX (PYHKIUSIMU, MEXKIY
OopraHamMu ¥ CHUCTEMaMU OPTaHOB y PAaCTCHUM, KUBOTHBIX W YEJIOBEKA M UX
GyHKIHUSIME, MEXTy CUCTEMaMU OPTaHOB U WX QYHKIUAMU, MEX]TYy dTaraMu
oOMEHa BEIIECTB, dTanaMy KIETOYHOTO IHKJIA W KU3HCHHBIX ITHKJIOB
OpraHU3MOB, JTalmamMud JMOPHUOHATBHOTO  PA3BUTHS, TEHOTUIIOM W
dbenotunom, peHOTUTIOM U (haKTOpPaMH CpeIbl OOUTaAHUS;

YMEHHUE BBISBIIATH OTIIMYUTEIBHBIC MPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKA;

35



YMEHHE HCMOJIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHUMBOJIMKY JUIS JIOKa3aTeIbCTBAa POJACTBA OPraHHU3MOB
pa3HBIX CUCTEMAaTUYECKUX TPYII;

yMEHHE pelaTh OMOJOTUYECKUE 3a4a41, BHISABISITH IPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXKJy UCCIIeIyeMbIMU OMOJIOTUYECKUMHU MPOILIECCAMU U SBICHUSIMH,
JieaTh BBIBOJIbI M POTHO3bI HA OCHOBAHHH TOJTYUYEHHBIX PE3YIbTATOB;
YMEHHE BBINOJIHATH Ja0OpaTOpHbIE U MpPaKTHUECKHUE paboThl, COOIIOAThH
npaBuia mpu paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIECPUMEHTATbHBIMU
cpeacTBamu, GOpMyIUpys LIENb UCCIIEOBAHMS, aHATM3UPOBATH OJTyUYECHHBIC
pe3yabTaThl U J€NaTh BHIBOIbI,

YMEHHUE y4acTBOBATh B YUEOHO-HCCIEIOBATEIbCKON paboTe 1Mo OUOJIOTHH,
HKOJIOTUM U MEAULIMHE, IPOBOANMOI Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB,
U TyOMUYHO TMPEACTABISATH TMOJYUYECHHBIE PE3YyJbTaThl Ha YUYEHUYECKUX
KOH(epeHUusX;

YMEHHE OIICHMBATh JTHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIICIOBAaHUHA B
oOmacth OWOJOTHMM W MEAWIMHBI (KIOHHPOBAaHHE, HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpaBICHHOE W3MEHEHHWE TeHOMa W  CO3/IaHHe
TPAHCTEHHBIX OPTAHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAHHBIM BBIOOp Oyayieil mpodeccuoHaIbHOU
NESATENIbBHOCTH B o0jacTh OWMOJOTMM, MEAMIMHBI, OHOTEXHOJIOTHUH,
BETEPUHAPUH, CEJIBCKOTO  XO34WCTBA, MHIIEBOM  IPOMBIIUIEHHOCTH,
yIIyOJIATh O3HABATENbHBIM HHTEPEC, HAPABIEHHBII Ha OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIIEH  mpodeccu W MNPOAOJDKEHHE  OMOJIOTHYECKOIO
o0pa3oBaHMsI B OpraHU3aAIUSAX CPETHETO MPO(EeCCHOHATBFHOTO M BBHICIIETO
oOpaszoBaHus;

YMEHHE BJAJE€Th CHCTEMON OMOJOTMYECKMX 3HAHUM, KOTOpas BKJIOYAET
OIpe/eNICHUS U IOHUMaHUE CYIIHOCTH OCHOBOIIOJIArarolX OMOJIOTHYECKIX
TEPMUHOB U MOHATUH (BUJ, SKOcHUCcTeMa, brocdepa), OMoIOrHIecKue TeOpun
(oBomronimonHass teopus Y. JlapBuHa, CUHTETHYECKash TEOPHUsS SBOJIOLMH),
yuenust (A.H. CeeprioBa -0 NyTsSX W HampaBleHUsX HBomonuu, B.U.
Bepnanckoro - o 6mocdepe), 3akoHbl (reHeTHIeCKoTro paBHOBecus . Xapau
u B. BaitnOepra, 3apoasimeBoro cxojactsa K.M. bapa), npaBuna (MuHUMyMa
FO. JIubuxa, 5KOJIOrMYECKOW NUpamMUAbl IHEPTUH), TUNOTE3bl (THIOoTE3a
"mupa PHK" V. I'unbepra);

YMEHHE BBIICIATh CYHICCTBCHHBIC MPHU3HAKW: BHJOB, OHOTCOIEHO30B,
AKOCUCTEM U Orochephl, CTAOUIU3UPYIOIIETO, IBUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO  0TOOpa,  aUIONaTPUYECKOTO0 M CHMIIATPUYECKOIO
BUJI000pPA30BaHUs, BIMSHUS JBIKYIIUX CHJI DBOJIOIMU Ha TEeHO(DOH
HOMYJISILIMM, TPUCHOCOOJIEHHOCTH OPraHu3MOB K cpele  OOMTaHuf,
YepeOBaHMs HampaBiICHUM 3BOJIOLMHU, KPYroBOPOTa BEIIECTB U IOTOKA
HHEPrUH B SKOCUCTEMAX;
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— YMEHHUE YCTAHABJIMBATh B3aUMOCBSI3M MEXIY MPOLECCAMU HSBOJIIOILUH,
JBIOKYILIMMU CUJIAMUA aHTPOTIOT€HE3a, KOMITOHEHTAMH Pa3JIMYHbIX SKOCUCTEM
U TIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

— YMEHHE  BBIABJSITh  OTJIMYWTENbHBIC  TPU3HAKH  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K cpefie  oOuTaHusi, aOMOTUYECKUX U
OMOTHMYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aHMOCBS3€H OpPraHM3MOB B
CO00IIIeCTBaX, aHTPOIOTEHHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOCH MECTHOCTH;

— YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY JUIsl JIOKAa3aTEIhCTBa POJICTBA OPraHU3MOB
pPa3HBIX CHUCTEMATHYECKUX TPYMI, B3aUMOCBS3UM OPraHU3MOB M CPEJIbI
oOWTaHWsA, E€IWHCTBA YEIIOBEUECKHX pac, HEOOXOIUMOCTH COXPaHCHHUS
MHOT000pa3usi BUJOB U SKOCUCTEM KaK YCIOBUSI COCYIIIECTBOBAHUS TPUPOIbI
1 9YE€JI0BCYECTBA;

— yMEHHME OIICHUBATh TUIIOTE3bl U TEOPUM O MPOUCXOKICHUH KU3HU, YECTIOBEKA
W 4YeJOBEYECKMX pac, O TMPUYMHAX, TOCIEACTBUIX MU  CIocoOax
peA0TBpaIleHHUs I100aIbHBIX H3MEHEHUH B Onocdepe.

2. TunoBble KOHTPOJIbHBIC 3a1aHUA
HpnMepHue BapHaHTbl OIICHOYHBIX Bal[aHI/Iﬁ A TEKYHIEr0 KOHTPOJIsA
YCneBaeMoOCTH "1 HpOMe)KyTOqHOﬁ arTrecranmm

Homep 3aganus 2.1

Twum 3amanns OTKpBITHIN. 3a1aHUE C OTBETOM
YPpOBEHBb CIIO)KHOCTH  ba3oBblii

BpewMst BbITIOTHEHUS 3 MUHYTBI

[IpoBepsiembie OK 07

KOMIIETCHIIUU

IIpouumaiime mexcm, 3anuwiume npasuibHull OMeem.
Paccmotpute Tabnuiyy «bronorus kak Hayka» M 3aM0JIHUTE MyCTYIO STYEHKY,
BIIMCAB COOTBETCTBYIOLIMI TEPMHUH.
Paznen 6uonoruu [IpeameT u3ydeHus
buorexnomorus Hcnonb3oBaHne OpraHu3MOB B MPOMBIIUIEHHOM
IPOU3BOJICTBE MPOAYKTOB MUTAHUSI M JIEKAPCTB
CrtpoeHue opraHoB, CHCTEM OPraHOB M OPraHU3Ma

B LIEJIOM
OtBer:
Homep 3apanus 2.2
Tun 3aganus 3akpbIThIi. 3ajaHKE C BBIOOPOM HECKOJIBKMX OTBETOB
YPpOBEHBb CIIOKHOCTA  ba3oBbIi
Bpewmst BoInoTHEHUS 3 MUHYTBI
[IpoBepsiembie OK 07
KOMIIETEHIIUU

Hpoqumaﬁme mekcm, 6b16epume npaesulbHsvle oneemal.
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DKCnepuMEeHTATOP MPOBOAMII MOJICYET KOJIUYECTBA MPUAATOYHBIX KOPHEU U
CTOJIOHOB JO W TOCJE OKy4YHMBaHUA pacTeHui Kaprodens. Kak wusMmeHHuTCS
KOJIMYECTBO MPUIATOYHBIX KOPHEU U CTOJIOHOB MOCJIC OKYUYHUBaHUs?

JImd  KaxIoW BEJIWYUHBI OIPEICIUTE COOTBETCTBYIOIIMM XapakTep €€
W3MEHEHHUS:

A) yBenuuuTcs
b) ymenpmmTcs
B) He uzmenuTcs

3anumure B TaOIUILy BEIOpaHHbBIE OYKBY JIJIsl KaXKJ0M BeIMUMHbI. ByKBbI B

OTBETE MOTYT MOBTOPSITHCS.

KoJinuecTBO NpuUIaTOYHBIX KOPHEH KonnuecTBo cTOJIOHOB
Otser:
Homep 3apanus 2.3
Tun 3aganus OTKpBITHIN. 3aJaHUE C OTBETOM
YPpOBEHB CIIOKHOCTH bazoBerit
Bpewms BbINOTHEHUS 8 MUHYT
[IpoBepsiemble OK 07
KOMIIETEHIIUH

IIpouumaiime mexcm. 3anuwiume omeem.

CKOJIBKO XpOMOCOM COJICPXKUT SAPO AUIIOMIHOM KJIETKH, €CIIM B raMeTe
opraHu3ma JaHHOro Bujaa 21 xpomocoma?

B oTBeTe 3anummTe TOJIBKO COOTBETCTBYIOIIEE YHUCIIO.

OTBeT:
Homep 3apanus 2.4
Twum 3amanns OTKpBITHIN. 3aaHUE C OTBETOM
YPOBEHB CIIOKHOCTH bazoBerit
BpewMst BbITIOTHEHUS 4 MUHYTBI
[IpoBepsiembie OK 07
KOMIIETCHITUH

IIpouumaiime mexcm. 3anuwiume omeem.

CKOJIbKO BapHaHTOB T€HOTHUIIOB MOJTYYUTCS Y TTIOTOMCTBA TIPU AUTUOPUIHOM
CKpPEIIMBAaHUM  MOHOTOMO3UTOTHOTO MO  JOMHHAHTHOMY QIS0 |
JUTOMO3HUTOTHOTO IO PEIIECCUBHBIM aJIEISIM OPTraHU3MOB?

B oTBeTe 3anummTe TOIHKO COOTBETCTBYIOIIEE YUCIIO.

OTBeT:
Homep 3ananus 2.5
Tum 3aganus OTKpBITHIN. 3aaHUE C OTBETOM
YPpOBEHB CIIOKHOCTH bazoBbIit
Bpewms BeinonHeHUA 3 MUHYTBI
[TpoBepsiembie OK 07
KOMIICTCHIIUHU
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lIpouumaiime mexcm. 3anuwiume omeem.
Kakxum HOMEpoM Ha cxeme 0003HaYeHa MUIIICBAPUTEIbHAS BaKyOJIh?

Anepuas
obonouka

Homep 3apanus
Tun 3a1anus
YPpOBEHB CIIOKHOCTH
Bpewms BeimionHEeHUS
[IpoBepsiemble
KOMIICTCHIIUU

2.6

3aKphIThIM. 3a/laHUE HA YCTAaHOBJICHUE COOTBETCTBUS
bazoBbIit

8 MUHYT

OK 07

Hpoqumaﬁme meKcn u ycmaHosume cooneemcmeue.

K kaxnon

MO3UIMK, JAaHHOW B  JIEBOM CTOJOLle, TOJI0EpHTE

COOTBETCTBYIOIIYIO TO3UIMI0O W3 MPaBOTO CTOJOMAa (YCTAHOBUTE COOTBETCTBHE
MEXIY XapaKTePUCTHKAMU W KIETOYHBIMU CTPYKTypaMu, OOO3HAUYEHHBIMU Ha
cxeme Boile rubpamu 1, 2, 3):

XapakTepuCTUKHU Kiterounsle CTPYKTYypbI

A | yyacTByeT B caMolnepeBapuBaHuM KJIeTkH (aBronmze) |1 |1
b | TpaHcnopTHpYET BellecTBa K anmnapary 1 oybKu 2 |2
B | yuacTByeT B cuHTe3€ OEIKOB 3 |3
[ | obecrieunBaeT CEKPENHNIO BEIIECTB M3 KIECTKU
J1 | ocymiecTBIIsieT BHYTPHUKIIETOYHOE MUIIEBAPEHHE
E | cimBaercs ¢ IU1a3MaJIeMMOM IPU DK30LUTO3€
3anuimmTe BIOpaHHbIE HUQPHI O] COOTBETCTBYIOIIMMH OYKBaMHU:
A b B I Jil| E
Homep 3apanus 2.7
Tun 3aganus 3akphITHIN. 3ajaHie ¢ BLIOOPOM HECKOJBKHUX OTBETOB
YPpOBEHB CIIOKHOCTH  ba3oBblii
Bpewms BeinonHeHUA 3 MUHYTBI
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[TIpoBepsiembie OK 07
KOMIIETEHIIUN

IIpouumatime mexcm, vibepume 8ce npasuibHbvie OMeenul.

Kakne w3 TmepeyuciaeHHbIX HIKE YTBEPXKACHUS MOXHO OTHECTH K
XPOMOCOMHOM Teopuu HacneacTBeHHocTH T. Moprana?
A) MecToro0XeHHne reHa B XpOMOCOME Ha3bIBAETCS JIOKYC

b) I'ensl, pacnosioxkeHHbIE B OJHOM XpOMOCOME, HACIEAYIOTCS COBMECTHO
B) bnuskue Busibl 00pa3yoT roMOJIOTUYHBIE PSIIbl HACTIEACTBEHHOM
U3MEHUYHUBOCTU
') CuenuieHre reHOB MOKET HapYIIAThCA B pE3yJIbTaTe KPOCCUHIOBEpa

Otser:
Homep 3apanus 2.8
Twum 3amanns 3aKpBITHIN.

MOCJIEe0BaTEILHOCTH

YPpOBEHb CIIO)KHOCTH  bazoBblii
Bpewms BeimionHeHUS 5 MUHYT
[IpoBepsiemble OK 07
KOMIIETEHIIUU

3ananue

Ha YCTaHOBJICHHUC

lIpouumaiime mexcm u ycmanogume nocie008amenbHOCmb.

YcTaHoBUTE MOCIIEIOBATEIHLHOCTD 3TANOB PA0OTHI YUEHBIX-MUKPOOHUOIOTOB
10 CO3/IaHUIO UCKYCCTBEHHOI'O CUHTE3UPOBAHHOIO UHCYJIMHA.

1) mosny4yeHue mramMma OaKTepuid ¢ TEHOM MHCYJIMHA
2) BcTpauBaHHe reHa nHcynnHa B masmuanyto JJHK 6axrepun
3) BbIJIETIEHHUE T€HA UHCYJIMHA U3 KIJIETOK YeJIOBEKa
4) BcTpanBaHUE peKOMOMHAHTHOM TUTA3MUIbI B TEHETUYECKUN arrapaT OakTepuid
5) NPOMBIIIEHHOW MPOU3BOACTBO TOPMOHA UHCYJIMHA
3anuimTe COOTBETCTBYIONIYIO MOCJIENOBATEILHOCTh 1M CIeBa HAMPABO:

Homep 3ananus 2.9

Tun 3aganus

YPpOBEHB CIIOKHOCTH [ToBbIIIEHHBIN
BpewMst BbITIOTHEHUS 8 MUHYT
[TpoBepsiembie OK 07

KOMIIETCHIINHU
IIpouumaiime mexcm u yCmauvogume coomeencmsue.
K kaxmodt mo3unuM, JaHHOHU
COOTBETCTBYIOIIYIO TMO3UIMIO U3 TPABOTO CTOJIONA (YCTAaHOBUTE COOTBETCTBHE
MEXK]Ty XapaKTEpUCTUKAMU U OPTaHU3MaMHu):

B

JEBOM

3akphIThIid. 3aJaHUE HA YCTAHOBIIEHHUE COOTBETCTBUS

cTosiOlie, moadoepuTe

Pearupyromnye BemecTsa

[TpoayxT(b1) peakuuu

OJIVH MIEHHBIN TO3BOHOK

A | cOpacbsIBaHHE pOTOBOT0 MOKPOBA BO BPeMsl JIMHbKH 1 | Bapan

b | HanMuue U3BWIMH B KOpe OOIBIINX HOTYHIAPHMA 2 | rpebeHYaThlii TPUTOH
B | nocrosiHHas TemmepaTypa Tesna 3 | kocaTka

r
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J1 | TpexkaMepHoe ceplie 0e3 MeperopoKu B JKEIyA0UKe
E | pa3BuTHe U3 M1l C KOKUCTON 0007T0UKON

3anuiuTe BIOpaHHbIe HU(PHI IO COOTBETCTBYIOMIMMH OYKBaMU:
A b B r )l E
Homep 3apanus 2.10
Tun 3ananus 3akpbIThIN. 3a7jaHiE C BEIDOPOM HECKOJIBKMX OTBETOB
YpoBeHb clio)KHOCTH  [TOBBIIEHHBIN
Bpemst BeimoaHeHUS 3 MUHYTHI
[IpoBepsiembie OK 07
KOMIIETEHITHH

lIpouumaiime mexcm, golbepume npasuibHvle OMeemai.
BriGepere Tpu BepHBIX OTBETA M3 IIECTH, IO KOTOPHIMHA OHU YKa3aHBHI.
JlyOpaBa — ycToiMuuBasi 5KOCUCTEMa, TaK KaK B HEMl

A) 3aMKHYTBIN cOajJaHCUPOBAHHBIM KPYTOBOPOT BEIIECTB

b) oGuTaroT npoayneHThl U peIyIeHThI

B) mouBa comep:kxuT Majo rymyca

') menu nuTaHus IJIMHHBIC, Pa3BETBICHHbBIC

J1) bmomacca KOHCYMEHTOB Mpeo0agaeT HaJ OMOMacCOi PO TyIIEHTOB

E) oburtaet 607b1110€ KOTHMYECTBO BU0B PACTEHUM U )KUBOTHBIX

Otser:
Homep 3apanus 2.11
Tun 3aganus 3aKphIThIi. 3aJaHUE HA YCTAaHOBIIEHUE COOTBETCTBUS
YPOBEHB CIIOKHOCTH [ToBbIIEHHBIN
Bpewms BbInonHEHNA 8 MUHYT
[TpoBepsiembie OK 07
KOMITETEHLIUN

Hpoqumaﬁme meKcn u ycmaHosume cooneemcmeue.

K xaxmoit mosumwu, JaHHOM B JIGBOM  CTOJNOIE, mojaOepuTe
COOTBETCTBYIOIIYIO TO3UIIMI0 M3 TPaBOro crojdma (yCTaHOBUTE COOTBETCTBHUE
MEXy MpUMEpPaMH U J0Ka3aTeIbCTBAMHU YBOJIFOLINH):

[Tpumepsl JlokazaresnbCcTBa HBOJIOIUHU
OCTAaTOK TPETHETO BEKA Yy YeJIOBEKa 1 | pyaumeHTHI
OCTaTOK MOsica 3aJHUX KOHEUYHOCTEHN Y MUTOHOB 2 | araBU3MBI
XBOCT Y YEJIOBEKa
HEJIOpa3BUTHIE BTOPOM W YETBEPTHIA MalbIbl B
KOHEYHOCTH Y JIOIIA!
pa3BHUTas MEPCTh Y KUTOOOPa3HBIX
MHOTOCOCKOBOCTB y YeJIOBEKa

— | o1

1 =

3anummTte BeIOpaHHBIC ITUMPHI O] COOTBETCTBYIOMIUMU OYKBAMH:
A b B r )| E
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Homep 3ananus 2.12

Tun 3aganus 3akpeITHIi. 3a7aHNe C BLIOOPOM HECKOJIBKUX OTBETOB
YPpOBEHBb CIIOKHOCTH  bazoBblii

Bpewms BeimionHeHUs 7 MUHYT

[IpoBepsiembie OK 07

KOMIIETEHIIUN

IIpouumatime mexcm, gvlbepume 6ce NPABUIbHbIE OMBEMbL.

[Ipoananu3upyiite nuarpaMMmy, Ha KOTOPOH TpeJCcTaBlIeHa 0 MOJEBOK B
3UMHEM painroHe ymactod coBbl B 2010-2015 rr., onpeaeneHHas 1o HailJ€HHBIM
OCTaHKaM CKEJIETOB IIOJEBOK B TOTajKax (HEMepeBapeHHBIX OCTaTKax €Jibl,
OTPBITHYTBIX COBOM).

BriOepere Bce yTBEpKIEHHS, KOTOpPbIE MOXHO CchOpMyIHpoBaTh Ha
OCHOBAHUU aHAJIM3a MPEACTABICHHBIX JaHHBIX.

100

80 1

60 |

40 |

Honsa creseTor
nonésox B noraakax (%)

20 |

2010-2011 2011-2012 2012-2013 2013-2014 2014-2015

loasr
A) 3umoii 2010-2011 1 2014-2015 rr. oOCHOBY pallMOHa yIIACTOMN COBBI
COCTAaBJISUIM HE MOJIEBKU
b) [Monynsamus mona€Bok OblJ1a MUHUMATBHOM B 3uMHuMi niepuoa 2010-2011 u
2014-2015 rr.
B) B parnone ymacThix COB 4MCIIO MOJAEBOK 3aBUCUT OT WX YUCICHHOCTH B apease
(KOHKPETHOM MECTHOCTH )
I') Parnon ymiacToii COBbI 3aBUCUT OT TEMIIEPATYPHOTO PEKUMA 3UMOI
J1) Yamie Bcero noji€BKM CTaHOBWIIMCH MUILEH yIIacToi coBbl 3umoit 2011-2012 rr.

OrtBer:
Homep 3apanus 2.13
Tun 3aganus 3akphIThIN. 3a7aHne ¢ BLIOOPOM HECKOJBKUX OTBETOB
YPpOBEHB CIIOKHOCTH  ba3oBbli
Bpewms BoimoHeHUS 3 MUHYTBI
[TpoBepsiembie OK 07
KOMITETCHITUH

IIpouumatime mekcm, vibepume npaguibHbie OMeenbl.

Bribepere Tpu BEpHBIX OTBETA U3 LIECTH, IO KOTOPHIMH OHH YKa3aHBbI.

Kakpne u3 nepedncineHHbIX HUXKE METOJOB MCHOJIB3YIOTCS B CEJEKIHH
KpPYITHOT'O pOraToro ckora?
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A) noaumnIonaus

b) knonupoBanue

B) panuannoHHblii MyTareHes

') uHIMBU Y AJIBHBIN OTOOP

J1) orOop 1o 3KCTEpHEPY

E) or6op mpon3BoanUTENS IO TOTOMCTBY

OrTger:
Homep 3ananus 2.14
Tun 3aganus 3aKpBITHIN. 3anganue Ha YCTaHOBJICHHE
MOCJEA0BATENBHOCTH
YpoBeHb ciiokHOCTH  [1OBBIIEHHBIN
Bpewms BbinionHeHUs 5 MUHYT
[IpoBepsiemble OK 07
KOMITETECHIIUU

lIpouumaiime mexcm u ycmanogume nocie008amenbHoOCmb.

Y CTaHOBUTE MOCHEAOBATENBHOCTD IEUCTBUM UCCIIEIOBATEIS IS MOJYYEHUS
B ITOTOMCTBE pacuierieHus 9 : 3 : 3 : 1 mpu AuruOpuIHOM CKpEIIMBaHUU PACTECHUH.
1) orGop JUrOMO3UTOTHBIX POAUTEIBCKMX OCOOEH C  aJbTepHATUBHBIMU
MpU3HaAKaMH
2) noy4eHue eIMHOOOPa3HOTO MOTOMCTBA
3) ckpeuuBanue rudpus1oB F1
4) nosiBJIeHUE YETHIPEX (PEHOTUMMUECKUX TPYIII
5) rubpuan3anus JUrOMO3UTOTHBIX 0cO0eH

3anumuTe COOTBETCTBYIONIYIO MOCIEA0BATEILHOCTD IU(P CIeBa HAMPABO:

| | | | | |

Homep 3apanus 2.15

Twum 3amanns OTKpBITHIN. 3aaHUE C OTBETOM
YPpOBEHB CIIOKHOCTH bazoBerit

Bpewms BoInonHEHNA 8 MUHYT

[IpoBepsiembie OK 07

KOMIIETEHIIUH

IIpouumaiime mexcm. 3anuwiume omeem.
Kakxum HOMEpOM Ha pUCYHKE 0003HAUYEHO SIIIO rapa3urta’?
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OTtBeT:

Homep 3apanus
Tun 3aganus

YPpOBEHB CIIOKHOCTH
Bpewms BeiionHEeHUS

[IpoBepsiemble
KOMIIETEHLINH

2.16

3aKkpbIThIM. 3aJJaHUE HA YCTAHOBJIECHUE COOTBETCTBUS
IloBbI1TIEHHBIHI

8 MUHYT

OK 07

Hpoqumaﬁme mexKcm u ycmaHosume coomeemcmeue.

K xaxmon

NO3UIMK, JAaHHOW B JIEBOM cTOJOLE, TMOJI0EpuTe

COOTBETCTBYIOIIYIO TMO3UIHMI0O U3 MPaBOro crojdma (yCTAHOBUTE COOTBETCTBHE
MEXIY XapaKTEepUCTUKAMU M OpraHu3MaMu, 0003HAUYEHHBIMU Ha PUCYHKE BBIIIIE

mudpamu 1, 2, 3):

Pearupyronme Bemiectsa [TpoaykT(bl) peakiuu

pa3MHOXaETCsl STMIaMu

|

1

o1 >

napasuTa

ABIISIETCS Cpelloil oOMTaHUS TMOJIOBO3peNon cramuu | 2 | 2

3apaxkaeTcs My ynorpedieHuu GUHHO3HOTO Msica 3 13

0o0HUTaeT B aHaIPOOHBIX YCIOBUSIX

3a00J€eBaeT ITpH 3arjiaTbIBAHWUU SUII ITapasuTa

||

ABJIACTCA TCPMABPOIAUTOM

3anuiuTe BIOpaHHbIE HUMPHI O] COOTBETCTBYIOIIMMHU OYKBAMH:
A b B r I E
Homep 3ananus 2.17
Tun 3aganus 3akpbIThIi. 3ajaHKE C BBIOOPOM HECKOJIBKMX OTBETOB
YPpOBEHBb CIIOKHOCTA  ba3oBbIi
Bpewmst BoinoaHeHUsS 3 MHUHYTBI
[IpoBepsiembie OK 07
KOMITETEHIIUH
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IIpouumaiime mexcm, gvlbepume npasuUibHble OMeEemul.
BriGepete Tpu BepHBIX OTBETA U3 MIECTH, IO KOTOPHIMHA OHU YKa3aHHI.
Kakue npuzHaku xapakTepHbl 1J OOIBIIMHCTBA 3€JEHBIX BOIOPOCIICH?
A) 00pa3yIoT 300CIOPEI
b) umerot nuddepernrpoBaHHbIe TKAHN
B) BBITIOJTHSAIOT pOJIh PEAYIICHTOB B 3KOCHCTEME
') comepxat x70pohuiuT B KA4ECTBE TIPEOOTaAFOIIETO MUTMEHTA
J1) SIBASIIOTCA TOJIBKO MHOTOKJIETOYHBIMU OPTaHU3MaMU
E) He umeroT opraHos

OtBer:
Homep 3apanus 2.18
Tun 3aganus 3aKpBITHI. 3anganue Ha YCTaHOBJICHHE
MOCJe0BaTEILHOCTH
YPpOBEHBb CIIO)KHOCTH  bazoBbli
Bpewms BeimionHEeHUS 5 MUHYT
[IpoBepsiemble OK 07
KOMIIETEHIIUU

lIpouumaiime mexcm u ycmanogume nocie008amenbHOCmb.
YcTaHoBUTE TIOCIIEIOBATEIHHOCTh CHCTEMATHUYECKUX TPYIIT OPTaHU3MOB,
Ha4YMHAas C CaMOT0 BBICOKOTO PaHTa.
1) BypaunukoBsie
2) Pactrenus
3) Menynuia TéMHas
4) JIBy 101bHBIE
5) MenyHnuna
6) [TokpbITOCEMEHHBIC
3anummTe COOTBETCTBYIONIYIO MOCIEA0BATEILHOCTD ITU(P ClIeBa HAPABO:

| | | | | | |

Homep 3ananus 2.19

Tun 3aganus OTKpBITHIN. 3aaHUE C OTBETOM
YPpOBEHB CIIOKHOCTH [ToBbIIIEHHBIN

BpewMst BbITIOTHEHUS 8 MUHYT

[TpoBepsiembie OK 07

KOMITETCHIIUU

Ilpouumaiime mexcm. 3anuwume omeem.
DKcnepuMeHTaTop U3ydall 0COOEHHOCTH (u3HoIoruu cobak. [ns aToro on
noMeliajl Tpynmny cobak B Kamepy ¢ BiaxHocTbio 50% W co3gaBan B Kamepe

ornuyHble OoT ontumyma (18 °C) Ttemnepatypublie ycnoBus. [lomyueHHble
€3yJIbTaThl IPEICTABIICHBI B TA0JIHULIE.
Temneparypa, YacroTta apixaHusi codak, BAOXOB/MHH.
°C Cobaka 1 Cobaka 2 Cobaka 3 Cobaka 4 Cobaka 5
0 34 38 37 36 38
25 150 140 180 158 164
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| 35 | 357 | 400 | 385 | 340 | 315 |

Bompoc 1: Kakas nmepeMeHHast B 3TOM 3KCIIEpUMEHTE OyJeT He3aBHUCHUMOMU
(3aaBaeMOi IKCIIEPUMEHTATOPOM), a Kakasg — 3aBUCUMOMN (M3MEHSIOIIEWCsS B
AKCTIEpUMEHTE)?

Bompoc 2: Kakue nBa ycioBUSI JOJDKHBI BBIMOJNHSATHCS TMPU MOCTAHOBKE
OTPHULIATEIBLHOTO KOHTPOJds B 3TOM 3KcnepuMente? (Crpaska. OTpuiaTelbHbIN
KOHTPOJIb — 3TO AKCIIEPUMEHTATBHBIN KOHTPOJb (OTBIT), TPH KOTOPOM H3ydaeMbIit
00BEKT HE TIOJIBEPracTCs IKCIEPUMEHTATBHOMY BO3CHCTBUIO C COXpaHEHUEM BCEX
OCTaJIbHBIX YCIOBUH).

Bomnpoc 3: C kakoii 11eJ1bt0 He00X0IUMO OCYIIECTBISATh TAKOW KOHTPOJIb?

Otser Ha Bompoc 1:

OTtBet Ha Bompoc 2:

OtBeT Ha Bompoc 3:

Homep 3ananus 2.20

Tun 3a1anus OTKpBITHIN. 3aaHUE C OTBETOM
YPpOBEHB CIIOKHOCTH [ToBbIIIEHHBII

BpewMst BeITioTHEHUS 8 MUHYT

[IpoBepsiemble OK 07

KOMITETCHITUH

llpouumarime mexcm. 3anuwiume omeem.
Ha cxeMe nzo0OpaxeHbl HaYaJlbHbIE CTAIUM PA3BUTHUS IBYI0JILHOTO PACTEHUS
C MOMEHTA OIJIOJJOTBOPEHHUS.

Bormpoc 1: HazoBute 00beKkThI, 0003HaU€HHBIE HA pUCyHKe OykBamu A u b.

Bonpoc 2: HazoBuTe CTpyKTYypbl CEMEHH MOKPBITOCEMEHHBIX PAacCTEHUU,
pa3BUBalOLIMECS U3 y4acTKOB 1, 2, 3,

Bormpoc 3: Kakyro ¢hyHKIIHIO BRIOTHSIET TKaHb, 00pa3yomas CTpYKTypsI 1 u
27

OtBert Ha Bompoc 1:

OtBet Ha Bompoc 2:

OtBert Ha Bompoc 3:
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3. IToxa3aTe/ 1y M MIKAJIA OLCHUBAHUS
3.1. Texkyumuii KOHTPOJb — YCTHBIN ONPOC

[Ixana oreHuBaHusg

TToka3zarenu

OTJIMYHO

- oOyyaromuiics MOJHO U3JIaraeT Marepuall, J1aeT IpaBUIbHOE
ONpeJIeJICHUE OCHOBHBIX MOHSTHIA;

- oOHapy’KMBaeT MOHMMAaHHE MaTepuaia, MOXET 00OCHOBATh
CBOM CYXKJEHHUs, INPUMEHUTHh 3HAHUSA Ha MPAKTUKE, NPUBECTH
HEOOXO/AMMBIE TIpUMEpPhl HE TOJBKO M3 Y4eOHHMKA, HO H
CaMOCTOATEJIbHO COCTABJICHHBIE;

- U3JIaraeT MaTepuai MOoCIeI0BaTEIbHO U IPABUIBHO C TOYKHU
3pEHHs] HOPM JIMTEPATYPHOTO SI3bIKa

X0po1Io

oOyJaromuicss  JaeT  OTBET,  YJOBJCTBOPSIONIMH  TEM  JKe
TpeOOBaHUAM, YTO M JUISI OTMETKH «5», HO JOMyCKaeT 1-2 ommuoKH,
KOTOPBIE CaM K€ UCIIPaBIISIET, U 1-2 HeJoueTa B IOC/IC0BATEIbHOCTH
Y SI3BIKOBOM O(DOPMJICHUH H3JIAraeMOro

YIOBJIETBOPUTEIHHO

oOyyaronuiics OOHapy>KMBaeT 3HAHWE M TOHUMAHUE OCHOBHBIX
MOJIOXKEHHI JAHHOM TEMBI, HO:

- U3JIaraeT MaTrepuay HEIMOJHO W JIONMYCKaeT HETOYHOCTH B
OTIpEICIICHU Y TTOHITUH WU POPMYJIMPOBKE MTPABWUIT,

- HE YMEET JIOCTaTOYHO TITyOOKO M J0Ka3aTelbHO 00OCHOBATH
CBOU CYXJICHUS M IIPHUBECTH CBOU IPUMEPBIL;

- u3JaraeT Marepuajl HEMOCJEIOBATENbHO W  JIOIYCKaeT
OIIMOKH B I36IKOBOM O(OPMIICHHH HU3JIaraeMoro

HEYIOBJICTBOPUTEJIbH
0

oOyuvaromiuiics  oOHapy>XKMBaeT  He3HaHMe  OoJsible  4YacTH
COOTBETCTBYIOILIETO BOIPOCA, AOIYCKAET OMMOKH B (hOPMYIHPOBKE
OIpeJIeNIeHUI U MPaBUJI, UCKAXKAIOIINE UX CMBICI, OECIIOpsA0YHO U
HEYBEPEHHO M3JIaraeT MaTepuall

3.2. Texkyumuii KOHTPOJb — NMCbMEHHBIH ONMIPOC

Kpurepun [Toka3zarenu U IIKaja OLCHUBAHUS
OILICHUBAHUA 5 4 3 2
HOJHOTa M |oOydarommiics oOyuaromuiics oOyyaromuiics oOyyaromuics
MPaBUIBHOCT | TOJTHO M3JIaraer | JOCTaTOYHO JEMOHCTPUPYET JI€MOHCTPHUPYET
b OTBETA marepua, JaeT |TIOJTHO ~ W3JIaraeT | 3HaHue U | He3HaHUE
paBUIHHOE MaTepHall, OJHaKoO |[TOHUMaHHe OonpIIe dYacTH
orpeienieHne JIOITyCKaeT 12 | OCHOBHBIX COOTBETCTBYIOII]
OCHOBHBIX NOHATUH | OIIMOKHU, KOTOPBIE | IOJIOKEHUH TaHHOM | ero Bompoca
cam e | TeMbl, HO H3Jaraer
UCTIpABIISET, U 1-2 | MaTepuan HEmoJHO
HezoueTa B|HU JIOITyCKaeT
MOCJIEIOBATEBHO | HETOYHOCTH B
CTM U S3bIKOBOM |OIpEeNCHUH
obopmIIeHUH MTOHSATUHT W
U3J1araeMoro bopMyIHpOBKe
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CTETEHb oOHapy»XUBaeT MPUCYTCTBYIOT 1-|He YMEET | 10IyCKaeT
OCO3HAHHOCT | TOHUMaHUe 2 Hemouera  B|JOCTATOYHO OIINOKU B
u, MaTepuana, MOKET | 000CHOBaHUU riry0oKko u | GOpMyIIHPOBKE
MOHWMAaHUS |00OCHOBaTh  CBOW |CBOMX CYXKIEHHH, | TOKa3aTeIbHO ompeeNeHuid U
U3YYEHHOTO |CYXICHUS, KOJIMYECTBO 000CHOBAaTh  CBOM | IpaBUI,
NPUMEHHUTh 3HAHUS | IPUBOIUMBIX CYXKICHHS U | ICKQXKAIOIIHE UX
Ha MPaKTHKE, | IPUMEPOB MIPUBECTH CBOM | CMBICIT
MIPUBECTU OTPaHUYCHO MIPUMEPBI
HEe00XOAUMBIE
PUMEPBI HE TOJILKO
13 y4yeOHHMKA, HO |
CaMOCTOSITEITLHO
COCTaBJICHHbBIC
SI3BIKOBOE u3JlaraeT Marepual | u3jaraet u3NaraeT Marepuan | 0ecropsaoYHO H
oopMIIeHHE |TOCIEeI0OBATEIbHO U | MaTepHall HEMOCJIEI0BaTENIbH | HEYBEPEHHO
OTBETa MPABWIBHO C TOYKH | TIOCICIOBATEIBHO, |0 ¥ JIOMYCKAeT | u3Jiaract
3peHus HOPM | C 2-3 ommOKamMH B | MHOTO OIIMOOK B |Marepuan
JUTEPATYPHOTO SI3BIKOBOM SI3BIKOBOM
SI3bIKA ohopMIICHUH ohopMIICHUH
M3JIaraeMoro
3.3. [IpomexkyTOoUHAsi aATTECTAMSA — KOHTPOJIbHasi padoTa
Kpurepun IToka3zaTenu M IIKaJla OLICHUBAHUS
OLICHUBAaHUA 5 4 3 2
MOJIHOTa U | O0yyarouuiics oOyyaromuics oOy4aromuics oOyJaronuiics
MPABHIIBHOCT | TIOJTHO U3JIaraeT | J0OCTaTOYHO JIEMOHCTPHUPYET JEMOHCTPHUPYET
b OTBETA MaTepua, JIaeT | [IOJIHO  M3JIaraeT | 3HaHHe U | HE3HAHHE
MPaBHIILHOE MaTepuai, OJHAKO | TOHNMaHHE OoJbIIel YacTu
oTmpezeNneHue JIOTTyCKaeT 12 | OCHOBHBIX COOTBETCTBYIOII
OCHOBHBIX TTOHSITUH | OMIMOKH, KOTOPHIE | TOJIOKEHUI TJAHHOM | €ro BOIpoca
cam KE | TeMbI, HO H3JIaraer
UCTIPABIISET, U 1-2 | MaTepuan HEroJHO
HeJoYeTa B|U JIOTTyCKaeT
MOCJICI0OBATEIHPHO | HETOYHOCTH B
CTH M SI3bIKOBOM | OTIPEJIEIICHUHN
odopmIIeHUH MTOHSATUH W
U3JIaraeMoro dbopMyIUpoBKe
CTCTICHD 0OHapyKUBaET MPUCYTCTBYIOT 1-|He yMEeT | ToIycKaeT
OCO3HAHHOCT | TOHUMaHue 2 Hemouera  B|JOCTATOYHO OIINOKU B
H, Marepuansa, MOXET | 000CHOBAaHUHU r1y00KO 1 | GOpMyIHPOBKE
MOHWMAaHUA |O0OCHOBaTh  CBOM |CBOMX CYXKIEHUH, | TOKa3aTeIbHO ompefeneHuit u
W3YYCHHOTO |CYXICHHUS, KOJIMYECTBO 000CHOBAaTh  CBOM | IPaBUII,
NPUMEHUTh 3HAHUS | IPUBOIUMBIX CY>KICHHS U | ICKQXKAIOIINE UX
Ha MPAKTHKE, | IPUMEPOB MIPUBECTH CBOM | CMBICIT
MPUBECTU OTPaHUYEHO MPUMEPBI
HEO0OXONMBIC

MpUMEpPBl HE TOJIBKO
3 y4yeOHHMKA, HO |
CaMOCTOSITEJIbHO
COCTaBJICHHbBIE
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SI3bIKOBOE
oopmienue
oTBeTa

W3JIaraeT Marepuai
[IOCJIEA0BATENBHO U
MPaBUJIIBHO C TOYKH
3peHus HOPM
JUTEPATYPHOTO
A3bIKA

u3jaraer
MaTepHa
[OCIE0BATEIBHO,
¢ 2-3 ommbkamu B
SI3LIKOBOM
odopmIIeHUN

U3JlaraeT MaTepuai
HEIIOCJICI0BATEIIbH
0 ® JIONyCKaeT
MHOTO OIIHOOK B
SI3LIKOBOM
odopmIIeHUN
M3J1araeMoro

OeCTOpsAIOYHO U
HEYBEPEHHO
u3jaraeT
MaTepuan

3.4. IIpoMexxkyTOUHAS aTTECTAIUS — IK3aMeH (TeCTUPOBAHUE)

I[JI?I nmepeBoaa 0aJIoB B OICHKY IIPHUMCHACTCA CICHYROIIAA
06p&30BaTCJ'II)HBIX I[OCTI/I)KGHHﬁI

mKajla OLICHKH

eciu odyuaronuiics HabupaeT ot 90 10 100% oT MakcUMaIbHO BO3MOXKHOM
CYMMBbI OQJIJTOB - BBICTABIISICTCS OIIEHKA «OTIMIHOY;
ot 80 10 89% - olleHKa «XOpOLIO»,
oT 60 10 79% - OLleHKa «yJOBIECTBOPUTEIHLHOY,
MeHee 60% - oLeHKa «HEYAOBIECTBOPUTEIBHOY.
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