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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
MHNPEJIMETA «BUOJIOT'USI»

1.1. OOaacTh NpUMeHEHHUS MPOrPaAMMBbI MPeAMeTAa:

PaGouass  mporpamma  mpeaMera  SBJISETCS ~— 4YAacTbl0O ~ OCHOBHOM
npodeccruoHanbHOl 00pa30BaTeIbHOMN MPOrpaMMBbl CpeIHEro NpodhecCuOHATBLHOTO
oOpa3oBaHUsl — MPOTrpaMMbl TOJTOTOBKH CIHEIUATMCTOB CPEIHEro 3BEHa II0
crienmanbHocT 34.02.01 CecTpuHckoe Aeno.

OVII.13 buonorus sBugercs nOpoQWIbHBIM Y4EOHBIM  IPEIMETOM
npeaMeTHor oOmactu  «EcTecTBeHHO-HaydHBIE TIPEAMETHI»  (helepasbHOTO
TrOCyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTAHIAPTa CPEIHETO 00IIero 00pa3oBaHusI.

1.2. MecTo npeaMeTa B CTPYKTYpe OCHOBHOM o0pa3oBaTe/IbHOM

MPOrpaMMBI:

VYueOHsiil npeamer «buosorus» sBiseTcs yacteio OO011€00pa30BaTEIbHOIO
IUKJIa OCHOBHOW Npo(eCCHOHATIBHOW 00pa30BaTENbHON MPOrpaMMbl CPETHETO
npo(ecCHOHANBHOTO 00pa30BaHUA — MPOTrpaMMbl MOJTOTOBKU CIIELUATIHCTOB
cpennero 3BeHa mo cnernuaibHocTu 34.02.01 CectpuHCKOE €10 (€CTeCTBEHHO-
Hay4YHbIN IPO(UIIb).

VYyeOnslii  mpenMer  buonorums  mpu3BaH = 00€CIEUUTh  OCBOCHHE
oOy4JaronMMHUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, IPUHIIUIIOB U MIPaBuUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3HMH M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIyJISLuH,
OHMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX TIOCTH)KEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAIHBIX aclIeKTaX OMOJIOrMYecKUX 3HaHUM. J{is
pa3BUTUS M TOJAEpPXKaHUS HHTEpeca OO0ydaroumxcs K OHOJIOTUM Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETUUYECKOI0 MaTepuala B COACpKaHUHU MPOTrpaMMbl
1o OMOJIOTMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHMS U PAa3BUTHS
TOU WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX U SKOJIOTHUYECKUX MPoOIIeM.

1.3. Ilesan u IJIaHUpyeMble pe3yJbTaThl OCBOEHHS NPeIMeTa:

OcHoBHas 11e/1b U3y4eHUsl yuyeOHoro mpeamera «buonorus» - oBnazeHue
0OyYaroIMMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpTraHU3alluH KHUBBIX
CHUCTEM pa3HOTO paHra W MPUOOPETECHHE YMEHHMM HCIOJIB30BaTh ITH 3HAHUS B
dhopMUpPOBAHUM HHTEpPECA K MEIUIIMHE.

HocTikeHne  1enu  u3ydeHWss  ydeObHoro mpeamera  «buosorus»
oOecrieuynBaeTCs PEIICHUEM CIICTYIONTNX 3a/1a4:

— OCBOCHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTTUECKUX TEOPHUSIX, KOHIICTIIIHSX, TUTIOTE3aX, 3aKOHAaX,
3aKOHOMEPHOCTSIX U MPaBHJIaX, COCTABJISIFOIINX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0 KapTHUHY MHpa; O CTPOEHHWU, MHOr0OoOpa3Mu M OCOOEHHOCTSX
OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHu3M, MOIMYJISLUs, BUI, OMOTeoIeHO03,



ouocdepa); 0 BBIAAIOMIUXCS OTKPBITUSAX U COBPEMEHHBIX MCCJIEIOBAHUSX B
OnoJIoTHH;

O3HAKOMJICHUE OOYYaIOIIUXCS C METOJIaMH TO3HAHUS KUBOW MPUPOJIBIL:
UCCJIEIOBATENICKUMU METOJIaMH OMOJIOTMYECKUX HAYK (MOJEKYJSIPHOM M
KJIETOYHON OWOJIOTMH, SMOPUOJIOTHUM W OWUOJOTUM Pa3BUTHUS, TCHETUKU U
CEJICKIIMU, OMOTEXHOJOTUUM M CHUHTETHMYECKOW OMOJIOTUH, MaJCOHTOJIOTHH,
HKOJIOTUH); METOJaMH CaMOCTOATEIBLHOTO IMPOBEACHUS OHOJOTUYECKUX
uccienoBaHu B yabopatopuu U B mpupoje (HabltoneHue, U3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIAJICHWE OOYYAIOMIMMHUCS YMCHHUSMH: CaMOCTOSITEIbHO HAXOIUTh,
aHANMM3UPOBaTh W  HWCIOJB30BAaTh  OMOJIOTMYECKYIO  HMH(OPMAIIUIO;
MOJIb30BaThCA ~ OMOJIOTMYECKOM  TEPMUHOJOTMER W CHUMBOJMKOM;
YCTaHABJIMBATh CBSI3b MEXIY pa3BUTUEM OHOJIOTUM U  COIMAJIBHO-
SKOHOMHUYECKMUMH W  DKOJOTMYECKMMHU MpoOJeMaMHu  YeJIOBEYECTBA;
OIICHUBATh TOCHEJACTBUS CBOECH JIESITEIBHOCTH IO OTHOIICHHIO K
OKpY>aloled MPUPOJIHON cpele, COOCTBEHHOMY 3JI0POBBIO M 3JI0POBBIO
OKPYXKAIOIUX JIOJIE; 000CHOBBIBATh U COOJNIIOAATH MEPHI MPOPUIAKTUKH
WH(MEKIIMOHHBIX 3a00JIeBaHWIl, TMpaBWia T[OBEJIECHUSA B TPHUPOAEC W
oOecrieueHuss  0E30MAaCHOCTH  COOCTBEHHOW  KM3HENEATEIHHOCTH B
Ype3BbIYAMHBIX CUTYyalUsSIX MOPUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHY;
pa3BUTHE Y 00YUYAIOIIUXCS MHTEIJIEKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEHN
B IMPOIECCE 3HAKOMCTBA C BBIJAIOMIMMUCA OTKPBITUSAMHU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OMOJIOTHH, PEIIAEMBbIMH €10 TTpoOJieMaMu, METOA0JIOT el
OMOJIOTMYECKOTO  MCCJIEAOBAaHUS,  NPOBEACHUS  DKCIEPUMEHTAIbHBIX
UCCJICIOBAHMUM,  peIIeHUs  OHOJOTUYECKMX  3a7a4, MOJEIUPOBaAHUS
OMONIOrNYeCKUX 0OOBEKTOB U MPOIIECCOB;

BOCITUTaHUE y 00YyYarONIuXcsl IIEHHOCTHOTO OTHOIICHUS K KMBOW MPUPOJIC B
eJIOM M K OTIeIbHBIM €€ O0ObeKTaM U SBICHUSIM; (HOPMHUPOBAHUE
HKOJIOTUYECKOM, TeHETHUECKOM TPaMOTHOCTHU, OOIIIEH KyJIbTYphI TOBEJACHUS B
MPUPO/JIC; UHTETPAIIMKY €CTECTBEHHOHAYYHbBIX 3HAHUM;

npuoOpeTeHrue  OOyYaromUMHUCA KOMIIETEHTHOCTH B  pallMOHAJIBHOM
MPUPOJIOTIOIB30BaHUU (COOJIIOACHUE TTPABUII TTIOBEICHUS B PUPOJIE, OXPAHbI
BHUJIOB, DKOCHUCTEM, Ouoc(epbl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U
3I0POBbSl  OKpY’KalOIIUX JoJield  (coOmoieHuss Mep  NpodUIaKTUKU
3a0ojieBaHuii, oOecrneueHne  0O€30IAaCHOCTH  JKU3HEIEITEILHOCTH B
YpE3BbIUAWHBIX CUTYAIUSX MNPUPOJHOTO M TEXHOTEHHOIO XapakTepa) Ha
OCHOBE HUCITOJIb30BaHUSI OMOJIOTHYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM
KU3HU;

CO3/JaHW€  YCJIIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  OOydYaromMMUCs
WHIMBUAYAJIBHOW  00pa3oBaTeIbHOM  TPAeKTOPUH,  CIIOCOOCTBYIOIICH
nocieayreMy npodecCuoHaIbHOMY CaMOOIPEIEIICHUI0, B COOTBETCTBUH C
WHJMBUAYJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PErHOHAa.



JInyHOCTHBIE pe3yabTaTbl OCBOCHUS OCHOBHOM  00pa3oBaTeNbHOM
OporpaMMbl  OOyYarOIIMMHUCSA, OTpaKkalollue TOTOBHOCTh U  CHOCOOHOCTH
oOyJarommxcs pPYyKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEH MO3UIUEH
JUYHOCTH, CUCTEMOM UEHHOCTHBIX OpPHUEHTALIMM, IIO3UTUBHBIX BHYTPECHHUX
yOXKIEHNW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
00IIIeCcTBa, pacCIIMPEHUE KU3HEHHOTO OMbITA U OIBITAa JAEATEIHLHOCTH B MPOIECCE
pean3alni OCHOBHBIX HAMPABICHUN BOCIIUTATEIIBHON IEATEIIBHOCTH, B TOM YHCIIE
B YaCTHU:

IrPa’*KIAHCKOr0 BOCIMTAHUA:

— c(OpMUPOBAHHOCTH TPAKIAHCKON MO3ULUKA OO0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIUCKOTO OOIIECTBA;

— OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUE 3aKOHA
Y MIPABONOPSIKA;

— TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B HMHTEpECax TI'PaKIaHCKOIO
oOIlleCTBa, Y4YacTBOBAaTh B CaMOYIpaBICHUU B  00IIc00pa30BaTEIBHOM
OpraHu3alyy U IETCKO-FOHOIIECKUX OpraHU3alusiX;

— YMEHHME B3aHUMOJECHCTBOBATH C COUUAIBHBIMA UWHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

— TOTOBHOCTh K T'YMAaHUTAPHOW U BOJIOHTEPCKOU JEATEIBHOCTH;

NATPUOTHYECKOT0 BOCIIUTAHUSA:

— c(OpMUPOBAHHOCTH POCCUMCKON TPa)KTAHCKON HUJIEHTUYHOCTH, MATPUOTU3MA,
YBAXXEHUsI K CBOEMY HApOJy, 4YyBCTBA OTBETCTBEHHOCTM mnepen Ponunow,
TOPIOCTH 3a CBOM Kpau, CBOO POauHYy, CBOM S3BIK M KYJIBTYPY, IPOLUIOE U
HACTOsIIee MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

— IIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY H
MPUPOJHOMY  HACJICAWIO0, MaMATHUKAM, TpaaulusiM HapoaoB Poccuw,
JTOCTIXKEHUSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/IE;

— wunaeliHas yOeXJIeHHOCTb, TOTOBHOCTh K CIYKeHHIO W 3amure OTteuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

— OCO3HAHHUE TYXOBHBIX LIECHHOCTEW POCCUNCKOTO HApO/Ia;

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

— CIOCOOHOCTH OIICHMBATh CUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIC DEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMbI U ICHHOCTHY;

— OCO3HaHME JTUYHOTO BKJIa/Ia B MIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

— OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAUTENSIM U (WJIM) APYTUM UJIEHAM CEMbH,
CO3JAaHHUI0 CEMbH HA OCHOBE OCO3HAHHOI'O IPUHATHUS LIEHHOCTEW CEMEWHOMN
’KU3HU B COOTBETCTBHUM C TPAAULIMSIMU Hapo10B Poccuu;

3CTETHYECKOT0 BOCIIMTAHMS:

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

— TOTOBHOCTh K CaMOBBIPOXEHHUIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYE€CTBA TBOPUECKON JIMYHOCTH;

(pusryeckoro BOCIUTAHMA:



c(hOpMHPOBAHHOCTH 3IOPOBOTO U O€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3JI0POBBIO;

AKTUBHOE HEMPUATUEC BPEIHBIX MPHUBBIYCK W MHBIX (OPM MPUYMHCHHUS Bpeia
(U3NIECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

TPYAOBOI0 BOCTIMTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;
TOTOBHOCTh K AaKTUBHOW JEATEILHOCTH TEXHOJOTHYECKONM U COIMAIbHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTH WHUIIUAPOBATH, MJIaHUPOBATh U
CaMOCTOSATEILHO BBIMTOJIHATH TAKYIO JEATEIHHOCTD;

UHTEpPEC K Pa3iIudHbIM chepaM Mpo(ecCHOHATBHON AESTeNbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOP Oynaymiel mpodeccuu U pean30BbIBATDH
COOCTBEHHbIE KU3HEHHbIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O H CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

IKOJIOINYECKOI'0 BOCIIMTAHUA

C()OPMUPOBAHHOCTh ~ 3KOJOTUYECKOW  KYJIbTYpbl, IOHMMAHHUE  BIUSHUS
COLIMAJIBHO-DKOHOMMYECKUX IPOLECCOB HA COCTOSHUE MPUPOJHOM H
COLIMAJIbHOM Cpellbl, OCO3HaHME TIJIO0ATBHOTO XapaKTepa SKOJIOTMYECKHUX
npo0iem;

IJIAHUPOBAHHUE U OCYIIECTBIICHUE JIECUCTBUN B OKPYXKAIOIIECH CpEie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

AKTHUBHOE HEIPUATHE IEUCTBUN, IPUHOCAIIMX BPE OKPYKAKOIIEN CPELE;
YMEHHE IPOrHO3UPOBATh HEOIATONPUATHBIE HKOJIOTUYECKUE IOCIEICTBUSA
IPEANPUHUMAEMBIX IEUCTBUH, PEJOTBPAILATD UX;

pacUIMpPEHHE ONBITA IEATEIBHOCTH 3KOJOTHYECKON HAIIPaBIEHHOCTH;

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(OPMHPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIECTBEHHON MPAKTUKH, OCHOBAaHHOTO Ha THAJIOTe
KYJIbTYp, CHOCOOCTBYIOILETO OCO3HAHHIO CBOEr0 MECTa B IMOJUKYJIbTYPHOM
MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YWUTATEIIbCKOM KYJIbTYypbl KakK CpEICTBA
B3aMMO/JICHCTBUSI MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

OCO3HAHWE IIEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYILIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYaJIbHO U B TPYIIIIE.

MeranpeameTrHble pe3yJibTaThbl OCBOCHUSI OCHOBHOW 00pa3oBaTelIbHON

MPOTPaMMBbI JTOJDKHBI, OTPaKAIOITHUE:
OBJIa/IeHH e YHUBEPCAJIbHBIMH Y4eOHBIMM MO3HABATEIbLHBIMY JI€HCTBUSIMH:
a) 0a30BbIC JJOTUYECKUE JCHCTBUS:

CaMOCTOATENLHO  (opMynupoBaTh M aKTyaJIW3upoBaTh  MpoOiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
yCTaHABJIWBATh CYIIECTBCHHBIH TPHW3HAK WM OCHOBAHUS I CpPaBHCHUS,
KJ1accupuKaIuu U 0000IICHHUS;



ONpENEeNATh LEJNH JIEeSITENbHOCTH, 33JaBaTh MNapaMeTpbl U KPUTEPUH HX
JIOCTYKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH U IIPOTHUBOPEUUS B PACCMATPHUBACMBIX SIBJICHUSX;
BHOCHUTh KOPPEKTUBHI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM;

0) 6a30BBIEC HCCIIEIOBATEILCKUE ICUCTBUS:

BJIA/IE€Th HaBbIKAMHM y4e€OHO-HCCIEIOBATENLCKON M IMPOEKTHOM JESATEIbHOCTH,
HaBbIKaMU pa3pelieHust npooiem;

CHOCOOHOCTh U T'OTOBHOCTh K CaMOCTOSITEJIBHOMY IOHUCKY METOJOB pPELICHUS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOOB [T03HAHUS;
OBJIAJICHUE BHJAMHU JACSATENBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHHS, €ro
UHTEPIIPEeTaliY, NMPEOOPA30BAHUIO W MPUMEHEHHIO B PA3NUYHBIX YUYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;
dbopMUpOBaHHE  HAYYHOTO  TUIIA  MBIUUICHUS,  BJAJIEHUE  HAYYHOH
TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATHAMHA U METOJAMU;

CTaBUTh M (POpMYyJIHpOBaTh COOCTBEHHbIE 3aJaud B 00Opa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ PEUICHUs, HAXOUTh apryMEHThI JJIA JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;
aHAJIM3UPOBATh ITOJIYUYEHHBIE B XOJI€ PEIICHHUS 33141 PE3YJIbTATHI, KPUTHUECKH
OLICHMBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;
JIaBaTh OLEHKY HOBBIM CUTYalUsM, OLIEHUBATH IPUOOPETEHHBIH OIIbIT;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJEMbl C YYETOM aHalM3a MMEIOIIUXCS
MaTepHabHbIX U HEMATEpUAJIbHBIX PECYPCOB;

OCYILIECTBIISATh LIEJCHANPABICHHbIII MOMCK NEpeHoca CPeICTB U CIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh TNEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYH OOJacTH
KU3ZHEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS;

B) paboTa ¢ HH(pOPMAIIUEH:

BJIAJ€Th HABBIKAMU MOJy4YEHUS MH(OpPMAIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  IOWCK, AaHAJIA3, CHCTEMATHU3alUI0 U
MHTEpHpEeTalnio HHPOPMALIMK PA3IMYHBIX BUJIOB U (OPM MPEACTaBICHUS;
CO3/aBaTh TEKCTHI B PA3IMYHBIX (JopMaTax ¢ y4eTOM Ha3HAYCHUS MHHOpMAITIH
U 1IeJIeBOM ayAuTOpuu, BBIOMpPAs ONTHUMAJIbHYIO (QOpMY MpEICTaBICHUS U
BU3yaJIN3aLINH;

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



UCIONB30BaTh  CpencTBa  HMHMOOPMALMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJOTMM B  pEHIEHWH  KOTHUTUBHBIX, = KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 ¢ COOJIOJIEHUEM TPEOOBAHUI 3PTrOHOMUKH, TEXHUKU
0€30IacCHOCTH, TUTUEHBI, PECYPCOCOEPEHKEHHsI, MPABOBBIX U ITUUECKUX HOPM,
HOpM MH(POPMAITMOHHOM 0€30TaCHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI HH(OpMALIUU, HH()OPMALIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJaACHUEC YHUBECPCAIbHBIMA KOMMYHUKATHBHBIMHA JEeHUCTBUSIMM

a) oOIIeHneE:

OCYUIECTBJISATH KOMMYHUKAIIMK BO BceX cepax >KU3HH;

pacno3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHMS, IOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PACIO3HABATH MPEANOCHIIKA KOH(PIMKTHBIX 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 HCHOJIB30BAHHEM
A3bIKOBBIX CPEJICTB;

0) coBMecTHas JIeITeIIbHOCTD:

MOHMMATh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYaJIbHON
padoThI;

BbIOMpaTh TEMAaTUKy U METOIbl COBMECTHBIX JEHCTBUH C y4EeTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10TO YJieHa KOJUIEKTHBA,

OpUHUMATh 1€  COBMECTHOM  JIEATEbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JCHCTBUS MO €€ JOCTUKEHHUIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb pojid C YYeTOM MHEHUH YYaCTHHKOB, OOCYXAaTb PE3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KA4€CTBO CBOETO BKJIAJA U KaXKJIOTO yYaCTHUKA KOMAaHJIbI B OOIIHiA
pe3ynbTat 1o pa3paboTaHHBIM KPUTEPHUSIM;

mpeajiaraTh HOBBIE TPOEKTHI, OIICHUBATh WJIEW C TIO3UIUA HOBH3HHI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

KOOPAMHHUPOBATH U BBITIOJHATH pa00Ty B YCIOBHSIX PEaTbHOTO, BUPTYaILHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TOBEICHHUE B  PA3TMYHBIX
CUTYaIUsIX, TPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, OBITH MHUIIHATUBHBIM.

OBJIa/IeHHe YHUBEPCAJIbHBIMH PEryJSTUBHBIMU A1eHCTBUSIMM:
a) caMOOpraHu3anus:

CaMOCTOSATENILHO OCYIIECTBIISITh TMO3HABATEIBHYIO NESITEIBHOCTh, BBISBIISTH
npoOiemMbl, CTaBUTh ©  (OpMyIMpoBaTh COOCTBEHHBIE 3aJauyd B
o0pa3oBaTeNbHOMN NEATEIHHOCTH U )KU3HEHHBIX CUTYAITUsX;

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

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacIIMpATh paMKH Y4EOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTECHU;



JieN1aTh OCO3HAHHBIN BBIOOP, ApIryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHUBATh MPUOOPETCHHBIN OIIBIT;

CrIocoOCTBOBaTh (HOPMHUPOBAHUIO M TMPOSIBICHUIO IIMPOKON HJPYAMIIMU B
pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOM 00Opa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIESAM;

BJIaJICTh ~ HaBbIKAMM  IIO3HABATECJIIbHOM  pediiekcud  Kak  OCO3HaHHS
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX IPOIECCOB, UX PE3yJIbTATOB U
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMbI PedIICKCUN NJIsT OIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pelieHus;

YMETh OILIEHUBAaTh PUCKM W CBOCBPEMEHHO MPUHUMATh PEHIEHUS MO HUX
CHIDKCHHUIO;

B) OMOIIMOHAJIbHBIN UHTEIJIEKT, IPEANoIaralomui copMupoBaHHOCTS:

CaMOCO3HaHUsl, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOITMOHAILHOE
COCTOSIHUE, BHUJIETh HAIpaBJICHUS Pa3BUTHS COOCTBEHHOM ASMOIIMOHAIILHOMN
cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOC IIOBEJIEHHE, CIOCOOHOCTH aJalTHPOBATHCS K
OMOIIMOHAJILHBIM HM3MEHEHUSM W TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIOIICH CTPEMIICHUE K JOCTIKCHUIO 1ETU U
yCrexy, ONTUMHU3M, HHUIITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOIICH CIIOCOOHOCTh MOHMMATh YMOIIMOHATIFHOE COCTOSHUE
JIPYTUX, YIUTHIBATh €T0 TIPHU OCYIIECTBICHUA KOMMYHHKAITUH, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX HaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C JAPYTMMH JIIOJbMH, 3a00THTHCS, NPOSABIATH HMHTEPEC U paspeniaTh
KOH(JIUKTHI;

T) IPUHSATHE Ce0s U APYTUX JIOACH:

PUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apryMEHTHI IPYTHUX JIIOJEN NMPHU aHAIU3€ PE3yJIbTATOB
NEATEIIBbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO APYTHUX JIIOJEH HA OIIUOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

IIpeaMeTHbIe pe3yJbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTrPaMMBI:
— chOpMUPOBAHHOCTh 3HAHMM O MeCT€ M pPOJId OHOJIOTMM B CHCTEME

€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpA, B O3HAHUU 3aKOHOB NMPUPOABI U PEIIEHUH MPOOIEM pariOHaIBLHOTO
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IPUPOAOIOIb30BAHUS, O BKIJIAJIE POCCUUCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE OUOJIOTHH;

BJIAJCHUE CHUCTEMOW OWOJIOrMYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOITOJIArarIye ONOJIOrMYECKUE TEPMUHBI U MOHATUS (KU3Hb, KJIETKA,
OpraHu3M, MeTabOoJIU3M, TOMEOCTa3, CAMOPETYJISIIIHS, CAMOBOCTIPOU3BECHHE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT U pPa3BUTHE), OHOJIOTHYECKHUE
teopun (kierounas teopus T. IlIpamna, M. Illneiinena, P. Bupxogra,
XpPOMOCOMHasl Teopusi HacieiacTBeHHocTH T. Moprana), yuenus (H..
BaBuioBa - 0 meHTpax MHOTrooOpasusi U MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHuit), 3akoHbl (€IUHOOOpa3us MOTOMKOB TEPBOr0 IOKOJICHUS,
pacIlIEeIUICHHs], YUCTOThl TaMET, HE3aBUCUMOT0 HacienoBanusa I'. Menaens,
TOMOJIOTUYECKUX PSAIOB B HACIIEACTBEHHOM n3mMeHunBoctd H.M. BaBunosa),
MPUHIHUIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMU METOJAaMU HAYYHOTO MO3HAHUSA, HCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE,
HaO0JI0ICHUE, SKCTIICPUMEHT);

YMEHHE BBLACISATh CYHIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIIETOK TPOKAPUOT 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
KU3HENIEATEIIbHOCTH, MPOTEKAIOIINX B OpraHu3Max PacTeHUH, )KUBOTHBIX U
YyeJoBeKa, OMOJIOTHYECKMX TIPOIIECCOB: OOMEHa BENIECTB (MeTaboJu3M),
IpEeBpAILCHUs] SHEPTHH, OPOKEHUS, aBTOTPO(HOT0 U reTepOoTPOPHOTO TUIIOB
nuTaHus, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a, raMeToreHesa,
AMOpHOTeHe3a, NOCTAIMOPHUOHAIIBHOTO pa3BUTHS, Pa3MHOKEHU,
WHUBUYyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3arMMOJICHCTBHUS
I'€HOB, T€TEepPO3HCca, UCKYCCTBEHHOI0 0TOOpA;

YMEHHE YCTAHABJIMBATH B3aMMOCBSA3M MEXKIY OpPraHOMIAMU KIETKH U HUX
GyHKIUSIME, CTPOSHUEM KJIETOK Pa3HbIX TKaHEH U MX (PYHKIUSIMU, MEXKIY
OpraHaMH M CUCTEMaMHu OPTraHOB Y pacTEHWil, )KUBOTHBIX M YEJIOBEKA U HX
GYHKIUSAMU, MEXIY CUCTEMaMH OPraHOB U UX (DYHKIUAMH, MEXIY dTaraMu
oOMEHa BEIEeCTB, ATanaMy KJIETOYHOIO LHMKJIA W KU3HEHHBIX IMKJIOB
OpraHU3MOB, JTalmamMud HMOPUOHAIBHOTO  PA3BUTHUS, TE€HOTUIIOM H
(dbenotunom, peHoTuroM u pakTopaMu Cpeibl OOUTaHUS;

YMEHHE BBISIBIIATh OTJIMYUTENIbHBIEC NMPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHUil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY JUIsl JIOKAa3aTEIbCTBa POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIIII;

yMEHUE peliaTh OMOJOTUYECKUE 3aa4H, BHISABISITH IPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEXJY MCCIEeyeMbIMU OUOJIOTHYECKMMHU MPOLIECCAMU U SIBJIICHUSIMH,
JienaTh BBIBOJIbI M MPOTHO3bl HA OCHOBAHMHM TOJTYUYEHHBIX PE3YJIbTATOB;
yMEHHUE BBITIONIHATH JTA0OpPATOpPHBIE W TpaKTHYECKUe PaboThl, cOOII0IAThH
npaBuia npu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYA0BAHHUEM;
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YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh WX OSKCIEPUMEHTAILHBIMU
cpeacTBamu, (GopMyIHUpysl LENb UCCIIEIOBAHMS, aHATM3UPOBATH OJTyUYECHHBIE
pe3yJIbTaThl U ICNIaTh BBIBOJIBL;

YMEHHUE y4acTBOBATh B y4€OHO-HCCIEIOBATEIbCKON paboTe Mo OUOJIOTHH,
HKOJIOTUU U MEAUIIMHE, MPOBOANMON Ha 0a3e IIKOJbHBIX HaAyYHBIX OOIIECTB,
U TyONUYHO MPEACTABISATH TMOJYUYEHHBIE PE3yJIbTaThl Ha YUYEHUYECKUX
KOH(EPEHITUSIX;

YMEHHE OIICHMBATh JTHUYECKHE aCMEKThl COBPEMEHHBIX HCCIICIOBAaHUM B
oOnmactd OHWOJOTMM W MEAWIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMpaBICHHOE W3MEHEHHWE TeHOMa M  CO3/aHue
TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIA BBHIOOp Oyayliell mpodeccuoHanbHON
NEeATEIbHOCTH B 00JacTU  OMOJIOTMHM, MEIUIMHBI, OWOTEXHOJIOTHUH,
BETEPUHAPHUH, CEJIIBCKOTO  XO3SHCTBA, IMHUINEBOM  IMPOMBIIUICHHOCTH,
yTIyOJIATh O3HABATEIBHBIN MHTEPEC, HAMPABIICHHBIN Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH  Mpodeccud U  OPOAODKEHHE  OMOJIOTrHYECKOro
oOpa3oBaHMsI B OpraHU3aLUsX CPEJHEr0 MPO(ECCHOHATBHOTO M BBICILIETO
oOpa3oBaHu;

YMEHHE BJAJE€Th CHCTEMON OHOJOTMYECKMX 3HAHWH, KOTOpas BKIIIOYAET
OTIpeAENICHNUS M IOHUMAaHUE CYITHOCTH OCHOBOIIOIATAIONTNX OMOJOTHIECKIX
TEPMUHOB U MOHATUH (BUI, SKOCHUCTEMA, Oroc(epa), OMOIOrHYecKue TEOPUU
(aBomroniionHas Teopusi Y. JlapBuHa, CUHTETHYECKasi TEOPHs HBOJIIOIUH),
yuenust (A.H. CeeprioBa -0 NyTsSX W HampaBieHUsX HBomonuu, B.U.
Bepnaackoro - o 6uocepe), 3akonsl (reHeTrnueckoro pasHosecus . Xapau
u B. BaitnOepra, 3apoasimeBoro cxoactsa K.M. bapa), npaBuna (MuHUMyMa
FO. JIubuxa, 7KOJIOTHMYECKOW MUpaMUIbl DHEPTUU), TUIIOTE3bl (THUIIOTE3a
"mupa PHK" V. I'un6epra);

YMEHHE BBIICIATh CYHICCTBEHHBIE MPHU3HAKW: BHIOB, OHOTE€OIEHO30B,
AKOCUCTEM U Onochephl, CTAOUITU3UPYIOIETO, IBUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO  0TOOpa,  aUIONMaTPUYECKOTO M CHMITATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIWXKYIIUX CHJI SBOJIONUU Ha TeHO(OHA
HOMYJISILIMM, TPUCHOCOOJIEHHOCTH OpPraHu3MOB K cpele  OOMTaHus,
YyepeoOBaHUsl HAMpaBJICHUN YBOJIOIMH, KPYTrOBOPOTa BEIIECTB M IMOTOKA
HHEPrUH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAYy MPOIECCAaMH SBOJIOIUH,
JIBUKYITIMH CUJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMH Pa3IMYHBIX SKOCUCTEM
Y TIPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHE  BBISBIATH  OTJIMUMTEIBHBIC  TPU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpele oOuTaHusi, aOMOTUYECKUX U
OMOTHMYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3€H OpPraHU3MOB B
COO0O0I1IECTBAX, aHTPOIIOT€HHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH;
YMEHHE UCMOJIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY HJisi JIOKa3aTeNbCTBA POJICTBA OPTaHU3MOB
pPa3HBIX CHCTEMAaTHYECKHX TPYII, B3aMMOCBS3M OPTaHU3MOB M CPEIbI
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oOWTaHUsA, E€IUHCTBA YEJIOBEUECKHX pac, HEOOXOJUMOCTH COXPAHECHHUS
MHOT000pas3us BUJI0B U 3KOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS IPUPOJIbI
Y 4EJIOBEYECTBA;

— YMEHHE OLIEHUBATh TMIOTE3bl U TEOPUH O MPOUCXOKICHUU )KU3HU, YETIOBEKA
U YEJOBEYECKUMX pac, O TMPUYHHAX, MOCIEACTBUSIX U Cclocobax
MpeIoTBpaIIeHus TI00aTbHBIX U3MEHEHUH B Onocdepe.

VYyeonniii npeamer OVII.13 buonorus yuactByeT B (HOPMHUPOBAHUU Y
CTYJICHTOB CJIEIYIOIINX KOMIETEHIUMI:

OK 07. CopeiicTBOBaTbh  COXPAaHEHHIO  OKPYXAIIEW  Cpensl,
pecypcocOepeKeHNI0, TPUMEHSITh 3HAHUSL 00 WM3MEHEHUW KiIuMaTa, MPUHIIUIIBI
OCpe)ITMBOTO MPOM3BOACTBA, A((HEKTUBHO JEHCTBOBATH B  YPE3BBIYANMHBIX
CUTYaIHsIX.

2. CTPYKTYPA U COAEPKAHUE ITPEJIMETA
2.1. O0bem yueOHOro mpeaMera u BUAbI y4eOHOM padoThI

Tabmuma 2
Bcero, OO0BeM 1o cemecTpam
O0BeM paboTHl O0YUYAIOIITUXCS yac. 1 5
YuelOHble 3aHsATHS, 146 68 78
B TOM YHCIIE
Jlexmms (ypok) 134 68 66
Cemunap/npaktuueckoe 3anstue (C/I13) - -
JlaboparopHoe 3ansitue (JI3) - - -
Koncynbranuu 12 - 12
IIpakTuka - - -
CamocrositesqibHasi padota odyuyatomerocsi (C/P) 28 10 18
IIpoMeskyTOUHasI aTTeCTALUSA: Bin KontponsHast SK3aMeH
pabota
Yacel 6 - 6
OO0umuii 00bemM JUCHUIIMHBI 180 78 102
2.2. TeMaTH4YeCKHUI IVIaH U COAEPKAHNE YU4eOHOI0 MIpeaMeTa
Tabauua 3
@
HaumeHnoBanue Coaep:xanue yueOHOro Mmarepuasia u Gopmsl z g
pa3/iesioB M TeM OPraHM3alNU /1eSITeJIbHOCTH 00y4aroIInXCcst g g
Pasnea 1. buonorus 68
Tema 1.1. buonorus | Ypok (conep:kanue y4e0HOro MaTepuaJa): 2
KaK HayKa CoBpeMeHHast OHWOJOTHS - KOMIUIEKCHas Hayka. Kparkas

UCTOpUSA pa3BuUTHs Ouonoruu. buomornyeckne Hayku W
u3ydaeMmble UMHU MpoOsieMbl. OyH1aMeHTalIbHbIE, IPUKIIaIHbIE
U TIOMCKOBBIE HAayYHbIE HCCIIEJOBAHUS B OMOJIOTHH.

3HaueHue OHOJOTMM B  (POPMHUPOBAHUU  COBPEMEHHOI
€CTeCTBEHHO-HayuyHOW  KapTuHbl  mupa.  IIpodeccun,
CBs3aHHbIE ¢ Onosioruel. 3HaueHue OMOJIOTUH B MPAKTUYECKOM
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HaumenoBanue
pa3aesioB U TeM

Conep:xxanue yuyeOHOro marepuasa u Gopmbl
OpPraHM3alHu JesiTeJIbHOCTH 00y4aromnXcs

O0beM B

qgacax

JACATCIIBHOCTH 4YCJIOBCKA: MCIUMIMHC, CCIbCKOM XO35II>1CTB€,
IMPOMBIINIJICHHOCTH, OXpaHC IMMPHUPOAELI.

Tema 1.2. )Kusrnie
CHUCTEMBI U UX
W3yUYCHUE

Ypok (cogepxkaHue yueOHOro MaTepuasa):

JKuBble cucTembl Kak npeaMeT nzydeHus 6uonoruu. CBoicTBa
JKUBBIX ~ CHCTEM:  €IUHCTBO  XMMHMYECKOIO  COCTaBa,
JUCKPETHOCTD U LIEIIOCTHOCTB, CII0KHOCTD U YIIOPSAL0YEHHOCTh
CTPYKTYPBHI, OTKPBITOCTD, CaMOOpraHu3aLus,
CaMOBOCIIPOU3BENCHUE, PA3APAXKUMOCTh, U3MEHYUBOCTD, POCT
U Pa3BUTHE.

VYpOBHM OpraHM3alMi JKUBBIX CHCTEM: MOJIEKYJIIPHBIN,
KJICTOYHBIMA, TKAaHEBbI, OPraHU3MEHHBIN, IOIYJISLUOHHO-
BHIOBOH, 3KOCHUCTEMHBIA (6MOTCOIICHOTUYECKHI ),
onocdepnsiit. [Iporecchl, MPOUCXOAANINE B KHUBBIX CUCTEMAX.
OcHOBHBIE  mpu3HAaKM JkuBoro. JKu3Hp Kak ¢opma
CyllecTBOBaHUs Marepuu. Hayku, wu3ywaromue KuBbIE
CUCTEMBI Ha Pa3HBIX YPOBHSAX OPraHU3ALNH.

W3ydyeHue xuBbIX cHUCTeM. MeToJbl OMOJIOrMYECKON HayKH.
HaOnronenue, u3MepeHue, SKCHEPUMEHT, CHUCTeMaTH3alus,
MeraaHanu3. [loHsaTe O 3aBUCMMOM M HE3aBUCUMOU
nepeMeHHOH. IlnanupoBanue skcnepumenta. IlocraHoBka u
nposepka runores. Hynesas runoresa. [lonarue Bei0opku u eé€
JocTOBEpHOCTh. Pa3Opoc B OGuosiorndeckux naHHbIX. OneHKa
JIOCTOBEPHOCTH  IOJYYEHHBIX  pe3yJpTaToB.  IIpuumHbI
VCKaKCHUS pE3yJIbTaTOB JKCIIEPUMEHTA. [TonsTue
CTaTUCTUYECKOTO TECTA.

Hcrnonbs3oBaHKue pa3iInyHBIX METONOB IIPU MU3YYECHUM KHUBBIX
CHUCTEM.

Tema 1.3. buonorus
KJIETKH

Ypok (cogep:kanue y4eOHOro MaTepuasa):

Knetka - cTpykTypHO-QYHKIMOHAJIbHAs €AWHMIIA >KHUBOTO.
Hctopus otkpeitus kiaetku. Pabotel P. I'yka, A. JleBeHryka.
Knerounas teopus (T. IlIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOM TEOPHUHU.
Metoapl  MOJEKYJNSIpHOM U KIETOYHOM  OHOJIOrHHM:
MHUKPOCKONHUA, Xpomarorpadus, 3yeKkTpodopes, MeToA
MEYEHBbIX aTOMOB, AU PepeHnaIbHOe IEeHTPU(PYTUPOBaHUE,
KyJIbTUBUPOBAHUE KJIETOK. DJIEKTPOHHAs! MUKPOCKOIIUSI.
M3yueHne MeTolOB KIETOYHOH Ouosoruu (xpomatorpadus,
anektpodopes, muddepeHnraTbHOe IEHTPUPYTHPOBAHUE,

TILIP)

Tema 1.4.
XumMuueckas
OpraHu3alus KJIETKU

Ypok (cogep:kaHue y4eOHOro MaTepuasa):

XUMHYECKUN  COCTaB  KJIETKU. Makpo-, MHUKpO- H
YIBTPAMHUKPO3JIEMEHTHI. Boa n €€ ponb Kak pacTBOpUTENS,
peareHra,  y4yacTu€ B  CTPYKTYPUPOBAHMHM  KIIETKH,
TEIJIOPETyJIAIMY. MUHEpalbHBIE BeEIIeCTBA KIETKH, MX
Ouosiornveckas poisib. Pojb KAaTHOHOB 1 aHUOHOB B KIIETKE.

Opraandeckue BeNeCTBa KIETKU. brojgornyeckre noiammepsl.
benku. AMMHOKHCIOTHBIA cocTtaB  0enkoB. CTpPyKTypbl
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OenkoBoil  Monekyinbl. llepBuunas  crpykTypa  Oelka,
NENTUIHAs CBA3b. BTopHuuYHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpykTypsl. Jlenaryparus. CorictBa 6enkoB. Kinaccuduxarms
0enkoB. buonornueckue GyHKIuM OEITKOB.

VYrinesoasl. MoHOcaxapuabl, AUcCaxapuibl, OJIUrocaxapuibl U
nonucaxapuabl. OOmMi TUIaH CTpoeHUs ©  (PHU3UKO-
XMMUYECKHE CBOICTBa yrieBogoB. buonornyeckne QpyHKIUN
YIJIEBOJIOB.

JIunuaer. I'uppodminsno-ruapOdoOHBIE CBOICTBA.
Knaccudpukanusa nunungos. Tpurnuuepunsl, dhochomunuasl,
BOCKH, CTepoubl. bronornueckue GyHKIUH JTUMHAIOB.
OO6mue cBoiicTBa OMONOTMYECKUX MEMOpaH - TEKy4decTh,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TOJIYIPOHUIIAEMOCTb.
Hyxneunoseie  kucimorsl. JHK u PHK. Crpoenue
HYKJIEMHOBBIX KHCJIOT. Hyxneotuas. [Tpunnun
koMmruiemeHtapHoctu. [IpaBuno Yapradda. Ctpykrypa JHK -
JIBOMHAs cnupaib. MeCTOHAXOXKIeHUE U OUOJIOTHYECKHE
¢byukun JJHK. Bunst PHK. ®ynkuuu PHK B kietke.
Crpoenue ™onekynsl AT®. Makpospruueckue CBsi3U B
monekyine AT®. buonormueckue  Pynkuuu  ATO.
BoccTaHoBneHHbIE NEPEHOCUMKH, UX (PYHKIHMH B KIETKE.
CexBennpoBanue [JHK.

CrpykrypHast Ouosorus: OMoxuMudeckue u Omoduzmueckue
HCCJIEOBAHUS COCTaBa M IPOCTPAHCTBEHHOW CTPYKTYpbI
OMOMOJIEKYII.

OO6Hapy:xeHue 0elKOB ¢ MOMOUIbI0 KAaUeCTBEHHBIX peakIuil.
HccnenoBanue HyKJI€MHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KJIETOK
pa3JIMYHBIX OPraHU3MOB.

Tema 1.5. Ctpoenue
U QYHKLUU KIETKU

Ypok (conep:kanue yueOHOro MaTepuasia):

Tunel KIETOK: DJYKapUOTHYECKAss M IPOKApUOTHUYECKas.
CtpykTypHO-(pyHKITHOHAIbHBIE 00pa30BaHUS KIETKHU.
Crpoenne mnpokapuorudyeckor kieTku. KilerouHas creHka
OakTepuil u apxeil.

OCOOeHHOCTH CTpOEHUsI TreTepoTpoHOM U  aBTOTPOPHOI
MPOKAPUOTUYECKUX KJIETOK. MecTo M posib MpPOKapHoOT B
OuoIIeHO3aX.

Crpoenre U (pyHKIMOHHUPOBAHUE IYKAPUOTHUYECKOM KIIETKH.
[Tnasmatuueckass MemOpana (ruazmanemma). CTpykTypa
MIa3MaTUuecKo MeMOpaHbl. TpaHCIOPT BeEHIECTB depes
IUIa3MaTHYeCKyl0 ~ MeMOpaHy: maccuBHBIA  (nuddysus,
obneruénnasts  auddysus), akTUBHBIA  (MEpBUYHBIA U
BTOPUYHBIA aKTUBHBIN TpaHcnopT). llomynponumaemocts
MeMOpaHbl. Pabora HaTpuii-kanueBoro Hacoca. DHAOLUTO3:
OUHOIMTO3, (arouuTo3. Ox3omuro3. Kierounas creHka.
CtpykTypa ¥ QyHKIIUN KIIETOYHOW CTEHKH pacTeHUM, TpUOOB.
[MuTomnmazma. [TuTo301b. ITuTockener. JIBukeHue
nurtoriasMel.  Opradouasl  kieTku.  OgHOMEMOpaHHbIE
OpraHoMJibl  KJETKM: JHJomiuazmaruyeckas cetb  (OIIC),
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anmapatr [0JbIKH, JTU30COMBI, MX CTPOCHHWE U (YHKIHUU.
B3aumocBsi3b  OJHOMEMOpPAaHHBIX  OPraHOMAOB  KJIETKH.
CrpoeHue rpanysipHOro petukyiayma. CHHTE3 pacTBOPUMBIX
OEJIKOB. Cunres KJIETOYHEIX MeMOpaH. I'manxuii
(arpaHyJIsIpHBIIT) SHJOINIA3MaTU4YECKU I PETUKYIIYyM.
CekperopHas ¢yHkuus anmapata [ompmxu. Tpancmopt
BEUIECTB B KIETKe. Bakyonu pacTUTENbHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpPraHOWAbl  KJIETKM: MHUTOXOHJAPUH,
wiactuapl. CTpoeHue u GyHKIUU MUTOXOHAPUN M IUIACTHU.
[lepBuuHble,  BTOPUYHBIE U CIOXKHBIE  IIJIACTHU]IBI
(OTOCUHTE3UPYIOLINX 3yKapuorT. XnoponnacTsl,
XPOMOIUIACTHI, JIEUKOIIACThI BBICIINX PACTECHUM.
HememOpanubie opraHounsl kinetku CTpoeHue U (PyHKIUH
HEeMeMOpaHHBIX OpraHOM/0B KJIETKH. Pubocomsl.
MuxkpodunameHTsl. MplllleuHbIEe KIETKH. MHKPOTPYOOUKH.
Knerounslii nentp. CTpoeHHE U JABM)KEHUE >XTYTHKOB MU
pecHruek. MukpoTpyOouku HuTomia3Mel. LleHTpros.

Snpo. Obosouka sigpa, XpOMATUH, KapUOILIa3Ma, SIPBIIIKH,
uX CcTpoeHHe U (yHKUMU. SnepHbId OENKOBBIA MaTPHKC.
[TpocTpaHCcTBEHHOE PACIIONOKEHHE XPOMOCOM B UHTEP(HA3ZHOM
anpe. benku xpoMaTuHa - THCTOHBI.

Knerounsle BritoueHus. CpaBHUTENbHAs XapaKTepUCTHUKa
KJIETOK 3YKapHOT (pPaCTUTENbHOM, )KUBOTHOM, TPUOHOI).
W3ydeHue cTpoeHus KIETOK pa3IMuHbIX OPraHU3MOB.
M3yueHne cBOMCTB KJIETOUHOM MeMOpaHBbI.

HccnenoBanue mia3mMoin3a 1 Jemia3Moiin3a B paCTUTENbHbBIX
KJIETKaX.

W3ydyeHne qBUKEHHsSI IUTOIIa3Mbl B PACTUTENIbHBIX KJIETKAX.

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

Ypok (cogep:kaHue y4eOHOro MaTepuasa):

AcCUMUIISIIIUS ¥ TUCCUMIIISALINA - IBE€ CTOPOHBI META00IM3Ma.
Tunbl oOMeHa BemIecTB: aBTOTPOQHBIA U TeTepOTPOGHBIN.
VYuyacTtue Kuciaopoia B 0OMEHHBIX MpoIieccax. JHEPreTUIECKOoe
oOecrieueHne KieTku: mnpespaiieHue AT®D B 0OMEHHBIX
npoueccax. PepMEHTATUBHBIN XapaKTep Peakluid KIETOYHOTO
metabonau3ma. DepMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXaHU3M
neiictBus.  Kodepmentsl.  OTimumss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTopsl U OeNKu-
UHTHOUTOpBI. 3aBUCHUMOCTh CKOPOCTH  (PepMEHTaTHUBHBIX
peakuii OT pa3IUYHBIX (PAKTOPOB.

IlepBruHBIl CHUHTE3 OpPraHWYECKHX BEIIECTB B KIETKE.
®otocunre3. CBetoBass U TeMHOBas ¢a3bl. [IpoyKTUBHOCTH
dorocunTe3a. BiusHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XemocuHTte3. Pa3zHooOpa3zue OpraHn3MOB-XE€MOCHHTETHKOB!

HUTpUUIIpYOIIHE OakTepuu, KeJne300aKTepuH,
cepobakTepuu, BOJIOPO/THBIC OakTepumu. 3HaveHHe
XEMOCHHTE3a.
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Anas’poOHble opraHu3Mbl. Buapl OposkeHus. IIpomyKTb
OpOXEHMS U HX HCIHOJIb30BAHUE YEIOBEKOM. AHa’pOOHBIE
MHUKPOOPTaHU3MBl ~ KaKk  OOBEKTbl ~ OMOTEXHOJIOTUH U
BO30OyauTEM OOJIe3HEH.

AdpoOHBIE OpPraHU3MBL. JTambl SHEPreTUYECKOro OOMEHa.
[ToaroroButenpHplii  3Tam. InuMkonu3 - OecKUCIOPOAHOE
pacuienjeHue TIFOKO3BI.

buonorudeckoe okuciieHue, WIM KIETOYHOE JbIxaHue. Poib
MHUTOXOH/IPH B Tpoleccax OHOJIOrMYECKOr0 OKHCIICHUSI.
[Muknuueckue peakuuu. OxkuciaurenbHoe GochopuarpoBaHue.
[IpeumymiectBa a’poOHOrO IMmyTH OOMEHA BEIECTB IMEpen
aHa’poOHBIM. D HEKTUBHOCTH FHEPTETUYECKOTO OOMEHA.
M3ydeHnne KaTalUTUYECKOH aKTUBHOCTH (epMeHTOB (Ha
IpUMepe aMHUJIa3bl WM KaTaslasbl).

W3yuenne (pepMEHTATHBHOTO  paCIICIUICHUS
BOJIOPO/1a B PACTUTEJIbHBIX M dKUBOTHBIX KJIETKaX.
CpaBHeHue nporeccoB (POTOCHHTE3a U XEMOCHHTE3A.
CpaBHeHHUE NPOLIECCOB OPOKEHMSI U AbIXaHUSI.

HEepPOKCHIA

Tema 1.7.
Hacnencreennas

nHpOopMaIHs u
peanuzanus €€ B

KJICTKE

Ypok (conep:kanue yueOHOro MaTepuasia):

Peakiiun MaTpUYHOTO CHHTE3a. [Tpunnun
KOMIUIEMEHTAPHOCTU B PEaKLUMSIX MaTpPUYHOTO CHUHTE3a.
Peanuzanus HacnenctBeHHOM uHdopmanuu. ['eHeTHueckuii
KOJ, ero cBoicTBa. Tpanckpunuus - matpuunbii cunTe3 PHK.
[TpuHIMIBL TPAHCKPUIILIUU: KOMILUIEMEHTApPHOCTb,
aHTUNapalIeIbHOCTh, ACHMMETPUYHOCTD.

Tpancnsauus m e€ sranbl. Yuactue TpaHcnoptHeix PHK B
OouocunHTese Oenka. YcnoBus 6nocunTesa 6enka. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.
Opranuzanys reHoMa y NpoOKapuoOT M 3yKapHoT. Perymsimus
aKTUBHOCTH TE€HOB Yy mpokapuoT. ['mmore3a omepona (.
Kaxo6, XK. Mano). Perynsauusi 0oOMEHHBIX IPOILIECCOB B
kieTke. Kinetounslii romeocras.

Bupycsl - HekiieTouHble (OpMBI KM3HH M OOJUTraTHBIE
napasutsel. CTpOeHHE NPOCTBIX U  CIOXHBIX BHPYCOB,
peTpoBHpYCOB, OakTeprodaros.

BupycHble 3a0oseBaHHMsI 4elOBEKa, >KUBOTHBIX, PACTEHUH.
CIINA, COVID-19, counaibabie 1 METUITUHCKHIE POOIEMBI.
Coztanue Mojenu Bupyca

1.8.
LUK

Tema
JKusueHHbI
KJIETKU

Ypok (conep:kanue yuedOHOro MaTepuasia):

Knetounslii nuxi, ero nepuoas! u perymsnus. Murepdaza u
MUTO3. OCOOEHHOCTH POLIECCOB, MPOTEKAIOLINX B HHTEpdase.
[TongroroBka kneTtkn K jAeneHuro. [IpecuHTeTnueckuii
(TOCTMUTOTHUYECKUIT), CHHTETUYECKHI U MTOCTCUHTETUYECKUM
(MpeMUTOTHYECKUI ) TepHO/Ibl HHTEP(DA3HI.

Matpuunsiii  cunre3 JHK - pemmmkanusa. I[TpuHnmns:
peIIMKalu JIHK: KOMIUIEMEHTAPHOCTb,
[IOJIYKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAIUICIIBHOCTD.
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Mexanusm pemukamuun - JIHK.  Xpomocombl.  Ctpoenue
xpomocoM. Tenomepsl u Tenmomepaza. XpOMOCOMHBIN Habop
KIETKA - KapuOTHUI. JMTIJIOMIHBIA W TaIUIOMIHBIA HAOOPHI
XPOMOCOM. I'omonoruyneie XPOMOCOMBI. [Tonosslie
XPOMOCOMBI.

Henenue kinerku - Muto3. CTaaiuu MUTO3a U MIPOUCXOSAIINE B
HUX mpouecchl. Tumbl MuTo3a. KapuoknHe3 M IUTOKUHES.
buonornueckoe 3HaU€HHE MUTO3A.

Perynsuus mutoTdueckoro uukia kinetku. [Iporpammupyemas
KJIETOYHAs TUOEIIb - aronTo3.

Krnerounoe spo, XxpoMOCOMBI, (PyHKIIMOHAIbHAS TCHOMUKA.
N3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.
Habmroienne MuTo3a B KJIETKaX KOHYMKA KOpEIKa Jiyka (Ha
rOTOBBIX MHKpOIIpenapaTax).

Tema 1.9. Ctpoenue

u byHKIIUN
OpPTraHHU3MOB

Ypok (conep:kanue yueOHOro MaTepuasia):

buonoruueckoe pazHoodpasue opraHuzMoB. OTHOKIETOUYHbIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcobenHoctu CTpOEHUS u KU3HEIEATEeIbHOCTU
OJTHOKJIETOYHBIX OpraHU3MOB. baxrepuu, apxeu,
OJIHOKJICTOYHBIE TPUOBI, OJTHOKJIETOYHBIE BOJAOPOCIH, IPYTHe
npotucthl. KoJoOHHUANbHBIE OPTaHU3MBI.

B3anMocBs3p 4acTeii MHOTOKJIETOYHOTO OpraHusma. TkaHw,
OpraHbl M CHCTeMBbI OpranoB. OpraHu3M Kak €JuHOE IIeJIOe.
I'omeocras.

Tkann  pacTeHui. Tunel  pacTUTENBHBIX  TKaHEWU:
oOpa3oBaTenbHas, IOKPOBHAs, MPOBOJMAIIAs, OCHOBHa,
MexaHuuyeckas. OcoOeHHocTH  CTpoeHMs, (QYyHKUUH |
pacroIOKEHUsI TKAaHEH B OpraHax pacTeHUM.

TkaHu >KUBOTHBIX M 4YEIOBEKa. THIBI >XKUBOTHBIX TKaHEH:
SNUTENNAIbHAs, COEIMHUTENIbHAsS, MBbILICYHAs, HEpBHAs.
OcobeHHocTH cTpoeHus1, GYHKIMI U PACTIONOKEHHS TKaHEeH B
OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble U T€HEpAaTUBHBIE OpraHbl PAaCTEHUH.
Oprasbl ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U yeoBeka. OyHKIuU
OpraHOB ¥ CUCTEM OPTraHoB.

Onopa Tena opranu3moB. Kapkac pacrenuii. Ckenersl
OJ/THOKJIETOYHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapykHbIi 1
BHYTpeHHUH ckeneT. CTpoeHHe U TUIIbl COETUHEHUS KOCTEH.
JIBm>keHne  OpraHu3moB.  JIBHKEHHE  OJHOKJIETOYHBIX
OpraHW3MOB:  aMeOOWIHOe,  JKI'YTUKOBOE,  PECHUYHOE.
JIB>KeHHEe MHOTOKJIETOYHBIX PACTECHUHN: TPONTU3MBI  HACTHUH.
JIB>KeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX UM  YEJIOBEKa:
MbIlieuHas cucrema. Pedrexc. CkeneTHbIE MBI U WX
pabora.

[Tutanue opranu3mos. [lornomenune BoAbl, YIIEKUCIOTO Ta3a
Y MHUHEPAJbHBIX BEUIECTB pacTeHUsiMU. [IuTaHue >KMBOTHBIX.
BayTpumnonoctHoe W BHYTPUKIETOYHOE MHIIEBAPEHUE.
[Turanue MTO3BOHOYHBIX YKUBOTHBIX. Otnenbl

17




HaumenoBanue
pa3aesioB U TeM

Conep:xxanue yuyeOHOro marepuasa u Gopmbl
OpPraHM3alHu JesiTeJIbHOCTH 00y4aromnXcs

O0beM B

qgacax

[UIIEBAPUTENBHOIO TpakTa. lluiieBapuTesbHbIE KENe3bl.
[InmeBapuTenbHas cUCTEMA YEJIOBEKa.

Jpixanue opraHnu3sMoB. Jlpixanue pacreHuid. JlpIxaHue
*KUBOTHBIX. [{uddy3us razoB uyepe3 MOBEPXHOCTh KIIETKU.
Koxnoe neixanue. JlprxarenpHas TOBEpXHOCTh. JKabepHoe u
JNEroyHoe JbIXaHWe. J[pIXaHWe IMO3BOHOYHBIX MKHUBOTHBIX U
YeJI0BEKA. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOEHUS JIETKUX
ITO3BOHOYHBIX JKMBOTHBIX. /[pIXaTenpHas cucrema 4esloBeKa.
MexaHn3M BEHTUWISALMM JETKUX Y NTHULL U MIIEKOIMHUTAIOIINX.
Perynsus apixanusd. JlpixareiabHbie 00bEMBIL.

TpaHcnopT BelIECTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI
pactenuii. TpaHcnopT BewiecTB y >KMBOTHbIX. KpoBeHOCHas
cuctema u e€ opranbl. KpoBeHocHas cucremMa MO3BOHOYHBIX
JKUBOTHBIX M uyenoBeka. Cepjue, KpOBEHOCHBIE COCYAbl U
KpPOBb. Kpyru KpOBOOOpAIICHHUS. OBOJIOLMOHHbIE
YCJIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX. PaboTa cepauia u e€ perynsimus.

Boinenenne 'y opranu3sMoB. BbigeneHue 'y pacTeHUI.
Boiaenenue y ;xuBoTHbIX. COKpaTuTENbHbIE BaKyoIu. Oprassl
BbIieNieHus. DuibTpanus, cekpenus 1 00paTHOE BCACHIBAHUE
KaK MEXaHHU3Mbl pabOThl OPraHoB BblienaeHUs. CBsI3b MOJIOCTH
TeJa C KPOBEHOCHOM U  BBIICIUTEIBHOM CHUCTEMaMHU.
Boienenue y mo3BOHOYHBIX )KMBOTHBIX U yesioBeka. [loukw.
Crpoenue u ¢ynkunonupoBanue HeppoHa. OOpasoBaHMe
MOUH y YeJIOBEKa.

3amuTa |y OpraHuM3MOB. 3aliuTa Yy  OJHOKJIETOYHBIX
opranu3MoB. Criopsl 6akTepuil U HUCTHI IpOCTEHIINX. 3amuTa
y MHOrokierounnlx pacteHuil. Kyrtukyna. Cpencrsa
aCCUBHOU U XUMHUYECKOH 3alIUThl. OUTOHIIUIELI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. I[IOKpOBBI M uX
MPOU3BOHBIC. 3alUTa OpraHu3Ma oT Ooise3Heid. MmmyHHas
cUCTeMa 4esloBeKa. KieTouHbl U TyMOpanbHbIi MMMYHHUTET.
Bpoxn€HHblii u IPUOOPETEHHBIN crenupuuecKkui
UMMYHHTET. Teopus KIOHaIbHO-CEJIEKTUBHOTO MMMYHHTETA
(IT. Dpnux, ®.M. bepner, C. Tonerasa). BocranurenbHbie
OTBETHl OpPraHU3MOB. PoyIb BPOXAEHHOTO HMMYHHUTETA B
Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.

Pa3npa)xuMocTh U peryssinus y opranu3MoB. PazapakuMocTsb
y OJIHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3apaxumocts u
perynauus y pacteHuil. PocToBble BelecTBa U MX 3HaYECHHUE.
HepBhas cuctema u pedekTopHas peryisinusi y >KMBOTHBIX.
HepBnas cuctema u €€ oTAenbl. DBOIIOLMOHHOE YCIOKHEHNE
CTPOEHHS HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/I€JIbI TOJIOBHOTO
MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pediiekc u peduiekropHas
ZyTa.

besycnoBHbIe U yCIOBHBIE Pe(IICKCHI.

['ymopanbHas perynsuus U 3HIOKPUHHAS CUCTEMa KUBOTHBIX
U 4JenoBeka. JKenesbl SHAOKPUHHOM CHCTEMBI U UX TOPMOHBI.
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[eiictBrue ropMOHOB. B3auMOCBsA3b HEPBHON U 3HAOKPUHHOU

cucteM. ['unoranamo-runoduzapHas cucrema.

W3yueHne TkaHel pacTeHUN.

N3ydeHue TkaHen )KUBOTHBIX.

M3y4yeHue opraHoB IBETKOBOI'O PACTEHHUSI.
Tema 1.10. | Ypok (conep:kaHue y4eOHOIr0 MaTepHuasia): 6
Pazmuoxenue u

@®opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrionoe (BKIIOYast
PasBUTHC BEreTaTHBHOE) U MOJ0BOE. BuIbpl GECronoro pa3MHOKEHHUS:
OpPraHHU3MOB

MIOYKOBAaHUE, CTIOPYJIALHS, (hparMeHTaIus, KIOHUPOBAaHHE.
[TonoBoe pa3mHoxeHue. IlooBbIE KIETKH, WIA TaMETBHI.
Meiio3. Cragun wmeio3a. [loBenenue xpomocoMm B Meiio3e.
Kpoccunrosep. buosiornueckuii cMbICiI Meii03a U MOJOBOrO
npouecca. Meilo3 M €ro MeCTO B IKHU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3BuTue. l'ameToreHe3 y >KMBOTHBIX.
[TonoBsie sxene3bl. OOpazoBaHUe U Pa3BUTHUE MOJIOBBIX KIETOK.
Cnepmarorenes u oorenes. CTpoeHue MOJIOBBIX KIETOK.
Omnog0TBOpeHHEe U SMOPUOHAIBHOE PAa3BUTHE >KUBOTHBIX.
CriocoObl  OIUIOOTBOPEHUS:  HApPYXKHOE,  BHYTpPECHHEE.
[TapTeHorenes.

WnauBuayanbHOE  pa3BUTHE  OPraHU3MOB  (OHTOTEHE3).
OMOpuonorust - Hayka O pa3BUTHM opraHu3moB. Craauu
SMOpuOreHe3a  JKMBOTHBIX (Ha  NpuUMepe  JIATYLIKH).
Hpo6nenue. Tunbl npoGnenus. OcoOEHHOCTH IpoOieHus
MJIEKOMUTAIOINX. 3apOJbILIeBble JIUCTKU (racTpyJisiius).
3aknaJKka OpraHoB M TKaHEHd W3 3apOJABIIIEBBIX JHCTKOB.
B3anmHOe BiMsAHHME 4YacTel pPa3BUBAIOLIETOCS 3apObIIIa
(oMOpuoHanbHAsT WHAYKIMS). 3akiagka IUlaHa CTPOCHHUS
JKUBOTHOT'O KaK pe3yslbTaT UEPapXUUYECKUX B3aUMOJICHCTBUI
reHoB. BiusHue Ha 5MOpUOHATIbHOE pPa3BUTHE Pa3IMUHBIX
(haKTOpPOB OKPYIKAIOIIEH CPE/Ibl.

Poct u pasButHe XUBOTHBIX. [IoCTIMOpPHOHANBHBIN NEPUOI.
[Tpsimoe u Henpsimoe pa3BuTHe. PazButue ¢ metamopdo3om y
0eCrOo3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX. Bruonoruueckoe
3HaYeHWEe TMPsSMOTO M HENpSAMOro  pa3BUTHUS,  HUX
pacnpocTpaHeHue B Ipupoae. Tumbl pocTra >KMBOTHBIX.
@akTOphl PETYJSALUU POCTa KUBOTHBIX M yesnoBeka. Craguu
NOCTAMOPHOHAIBHOTO PA3BUTUSl Y JKUBOTHBIX U YEJIOBEKa.
[lepuonbr oHTOreHe3a yenoBeka. CrapeHMe W CMEpPTh Kak
OMO0JIOTHYECKHE TPOLIECCHI.

Pasmuoxxenue u pazputue pacteHuid. ['amerodut u cnopour.
Meiio3 B )XKM3HEHHOM LMKJIe pacTeHHid. OOpa3zoBaHue Crop B
npouecce merosa. ['amerorenes y pactennii. OmiojoTBOpEHNE
U Ppa3BUTHE  pACTUTEIbHBIX  OpraHu3moB. J[BoliHOe
OTUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHuid. OOpa3oBaHue M
pa3BUTHE CEMEHH.

MexaHu3Mbl PETYJISLUU OHTOT€HE3a Y PACTEHHH U )KMBOTHBIX.
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W3yuenne CTpoeHHMs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpoOTpernaparax.

BrisBiieHre NPU3HAKOB CXOACTBA 3apOAbIIIEH MO3BOHOYHBIX
KUBOTHBIX.

CtpoeHue opraHoB pa3MHOKEHHS BBICIIMX PACTCHUI.

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

Ypok (conep:kaHue y4eOHOIro MaTepHuasia):

Ucropust cTaHOBICHUS U PA3BUTUS TEHETHUKU KaK HAYyKH.
Pa6oter I''Menpens, I'. ne ®puza, T. Moprana. Poan
OTEYECTBEHHBIX YUEHBIX B pa3BuTuUU reHeTuku. Padotsr H.K.
Konbroa, H.M. Basumosa, A.H. benosepckoro, I'./l.
Kapneuenko, IO0.A. ®wmnuenko, H.B. Tumodeena-
Pecosckoro.

OcCHOBHBIC TCHETUYECKHEC ITOHATHS i CHMBOJIEL.
I'omonornyneie XPOMOCOMBI, aJlJIeNIbHBIC I'CHBI,
aJbTEPHATUBHBIC MPU3HAKU, JOMHHAHTHBIA W PEIIECCHUBHBIN
MIPU3HAK, TOMO3UTOTa, TE€TEPO3UTOTA, YUCTAsI TUHUS, THOPHIBI,
reHotun,  (eHorurn. OCHOBHBIE  METOJbI  T'€HETHKH:
rUOPUI0JIOTMYECKHUH, IIUTOJIOTHYCCKHM, MOJIEKYJISIPHO-
TCHETHYICCKHIA.

Jpo3oduia kak 00bEKT TCHETHUYECKUX HCCIICOBAaHUM.

Tema 1.12.
3aKOHOMEPHOCTH
HaCJIEICTBEHHOCTH

Ypok (cogep:kanue yueOHOro MaTepuasia):

Monorubpuanoe ckpeniuBanue. IlepBeiid 3akoH Menpgens -
3aKOH €MHO00pa3usi TMOPUIOB MEPBOTO MoKoJeHus. [IpaBuito
JOMHMHHMpOBaHMs. Bropoii 3akoH MeHnens - 3aKoH
pacuieuieHust  Npu3HaKkoB.  [{urosnormyeckme  OCHOBBI
MOHOTHOPUAHOTO CKpelnuBaHus. [ umores3a 4MCTOTHI ramer.
AHanuzupytolee ckperniuBanue. [IpoMexyTouHblil xapakrep
HacjaenoBaHus. PacmienuieHue NPU3HAKOB IIPU  HETOJHOM
JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHens - 3aKoH
HE3aBUCHUMOI'O HAcCJIeI0BaHMs IpU3HAKOB. l{uTosmornueckue
OCHOBBI IUTHOPHUTHOTO CKPELIUBAHMUS.

CuenneHHoe HacnenoBaHue npusHakoB. Pabotsr T. Moprana.
CuenneHHoe HacleAOBaHWE TE€HOB, HAPYIIECHUE CLEIUICHMS
MEXIy FeHaMu. XpOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH.
I'eneTtnka nona. XpoMOCOMHBIN MEXaHU3M OIIPEAEICHUS T10J1a.
AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. l'OoMOrameTHsli U
reTeporaMeTHbeIl moj. ['eHeTndeckass CTpyKTypa IOJOBBIX
xpoMocoM. HacienoBanue mpu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.
I'enotunn kak uenoctHas cucrema. Ilmenorponus -
MHOXECTBEHHOE JIEMCTBUE reHa. MHOXECTBEHHBIN AJITIEIU3M.
B3anMopeicTBre HeaueNnbHbIX TeHOB. KOMIUIEMEHTApHOCTS.
Onucras. [Tomumepus.

['eHeTMYECKUIT KOHTPOJIb Pa3BUTUS PACTEHHM, XKUBOTHBIX M
YeJI0BEKa, a TaKkKe (PU3HOIOTUYECKHX MPOLECCOB, TOBEICHUS
U KOTHUTUBHBIX (yHKUMN. ['eHeTHueckne MeXaHU3MBI
cUMOMOreHe3a, MEXaHHW3Mbl B3aUMOJCHCTBUS "XO35MMH -
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napazut” ¥ "XO35MH - MHUKpPOOHOM". I'eHeTHueCcCKue acreKThl
KOHTPOJISI M M3MEHEHHUS HAaCJIEJCTBEHHOM HWHpOpMaLuu B
IIOKOJICHUSIX KJIIETOK U OPraHU3MOB.

W3yuenune pe3ysnbTaTOB MOHOTMOPHJIHOIO CKpEIIMBAaHUS Yy
JPO30(UIIBL.

W3yueHnne pe3ynbTaToOB JAUTMOPUIHOIO CKpEIIMBAaHUS Yy
JPO30(OUIIBL.

Tema 1.13.
3aKOHOMEPHOCTH
WU3MEHYHUBOCTH

Ypok (conep:kaHue y4eOHOIr0 MaTepHuasia):

B3aumopneiicTBie TeHOTHIa W Cpeasl Mpu (POpPMUPOBAHUH
denoruna. l3meHuMBOCTh mpu3HAKOB. KauyecTBeHHBIE W
KOJINYECTBEHHBIE MPU3HAKHU. Buaer W3MEHYUBOCTH:
HEHACJICACTBEHHAs U HACJIEACTBEHHAS.

MopaudukanionHas  M3MEHYMBOCTb. Poib  cpenbl B
dbopmupoBaHur MoaupUKAIUMOHHOW H3MeH4YMBOCTH. Hopma
peakuuMu npu3Haka. BapuanMOHHBIM P W BapualMOHHAs
kpuBas (B. MWoranncen). CgoiictBa Moau(UKAIIMOHHOM
W3MEHYHUBOCTH.

I'enoTunuueckass n3MeHUYMBOCTh. CBOMCTBA T€HOTUIIUYECKOM
W3MEHUYMBOCTH. BuAbl T€HOTUNUYECKOW HM3MEHUYMBOCTU:
KOMOHMHATHUBHASI, MyTallUOHHASI.

KomOuHaTtuBHast ©3MEHYMBOCTh. Meii03 1 MOJI0BOM MPOIIECC -
OCHOBA KOMOMHATHUBHOU M3MEHYUBOCTH. Ponb
KOMOWHATHBHOM W3MEHYMBOCTU B CO3J]aHUU TEHETHUUECKOTO
pa3Hoo0pa3us B mpeenax 0OJHOro BUA.

MyTanuoHHass W3MEHYMBOCTb. BuIbpl MyTalnuid: TEHHBIE,
XpPOMOCOMHbIE, TeHOMHBbIE. CIIOHTaHHbIE U MHIYLIMPOBAHHbIE
MyTaluu. SfaepHble W LOHUTOIUIA3MATHYECKHE MYTallHH.
ComaTnueckue u MOJIOBBIE MyTaluu. [TpuunHbI
BO3HUKHOBEHUsI MyTanuii. MyTareHol W WX BIUSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTM MYTAllMOHHOIO Ipolecca.
3aKOH  TOMOJIOTMUECKHX  pAJOB B  HACJIEACTBEHHOM
n3menurBoctH (H.W. BaBunos). BHesaepHas n”3MeHUYMBOCTh U
HACJIEICTBEHHOCTbD.

"HccmeqoBaHue 3aKOHOMEPHOCTEN MO (PUKAITIOHHOM
U3MEeHYMBOCTH. [locTpoeHMe  BapHMalMOHHOIO psga |
BAapUALlMOHHON KPUBOM.

MyTtanuu y 1po30¢huisl.

Tema 1.14.
T'eneTuka uenoBeka

Ypok (cogep:kaHue y4eOHOro MaTepuasa):

Kapuorun  4yenosexa. MexayHapoaHas — mporpamma
UCCJIEIOBaHMsI TeHOMA YelloBeKa. MeTobl U3yUeHHs] TeHETUKHI
YeJI0BeKa: TEHEAIOTUYECKUH, ONM3HEIIOBBIH,
UTOTEHETUUECKUH, MOMYJISIIUOHHO-CTaTUCTUYECKHI,
MOJIEKYJISIpHO-TeHETHYeCKU. COBpEMEHHOE OIpeAeiIeHUE
TeHOTHIIA! MOJIHOTEHOMHOE CEeKBEHHUPOBAHHUE,
TE€HOTUIIMPOBaHUE, B TOM uucie ¢ nomompto [I1[P-ananu3a.
HacnenctBennsle  3a0osieBaHus  yenoBeka. ['eHHble U
XpOMOCOMHBIE 00J1e3HH uenoBeka. bone3nu ¢ Hacae1cTBEHHOM
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MPEAPACIIONOKEHHOCTHI0. 3HAUYEHUE MEAUIIMHCKON TeHETUKHU
B MPEJOTBPAICHUN M JICYCHUHM T€HEeTHYEeCKUX 3a00JIeBaHUil
YeJIoBeKa. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHHE.
CtBonoBeie  kieTku. [lonsitue '"renernmdeckoro rpy3a'.
DThYecKue aCIIEKThI HCCIIEIOBAHU I B obnactu
pPEeIaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

'enerndeckue (akTOpbl TMOBBIINICHHON YYyBCTBUTEIBHOCTH
yenoBeka K (U3MUYECKOMY M XUMHUYECKOMY 3arpsi3HEHHUIO
OKpyskarwoIie cpenbl. ['eHeTnyeckas mpeapacrnoioKEHHOCTh
YesI0BeKa K MaTOJOTUSIM.

CocraBlieHHE U aHAJIU3 POJIOCTIOBHOM

Tema 1.15.
Cenexims

OpraHu3mMoB

Ypok (cogep:kanue yueOHOro MmaTepuajia):

JomecTukanust ¥ CENEKIUs. 3apOKICHUE CEeJICKIUH U
noMmectukanuu. Yuenne H.M. BasunoBa o Ilentpax
MPOUCXOXKACHUSI M MHOT000pa3us KyJIbTYpHBIX PacTEHUM.
Ponp cenekuuuM B CO34aHMM COPTOB PAcCTEHUH U MOPOJ
»)kuBOTHBIX. CopT, Mopoja, mrTaMM. 3aKOH TOMOJOTUYECKHX
psI0B B HaclieacTBeHHOW n3MeHunBocti H.M. BaBumnosa, ero
3HAYEHUE JIJISI CEICKIIMOHHOMN paboTHI.

MeTtoapl cenekunoOHHOW paboThl. VcKycCTBEHHBI OTOOD:
MAacCOBBIH W WHIWBHIYAIbHBIA. JTanbl KOMOWHAIIMOHHOM
cenekuuu. lcnblTaHWe TPOU3BOJIUTENEH 1O MOTOMCTBY.
OTO6Op 10 TEHOTHITY C TOMOIIBIO OIEHKH (PEHOTHUTIA TTOTOMCTBA
¥ 0TOOp MO TeHOTHUIY ¢ oMol ananu3a JJHK.
HckyccTBEHHBI MyTareHe3 Kak METOJ  CEJIEKIIMOHHOU
paboTel. PamuanMoHHBIM W XHMHYECKHH MyTareHe3 Kak
HUCTOYHHK MYyTalluid y KyJIbTYpHBIX (OPM OPTraHU3MOB.
Hcnonp30BaHME TEHOMHOIO pENAKTUPOBAHMS M METOJIOB
pexomOuHanTHBIX JIHK 1151 momyuyeHust uCXoAHOro MaTepuania
JUISL CEJIEKLUH.

[Tonyuenue nonumionaoB. BHyTpuBHIOBas THOpHAM3AIKAL.
brnuskopo/cTBEHHOE  CKpeIllMBaHWE, WM  WHOPHUIMHT.
HepoacrsenHoe ckpelnuBanue, Uiu ayTopuausr. ['ereposuc u
€ro npuuuHbl. McCronp30BaHHE TETEPO3UCa B CEIEKLUH.
Otpanénnas  rubpuamzauus. Ilpeononenune  Gecruioaus
MEXBHUIOBBIX THOPUIOB. J[OCTHIKEHUS CENEeKIINH PACTeHHUI U
JKABOTHBIX.

CoxpaHeHHEe U U3yUYEHNE T€eHETUYECKUX PECYPCOB KYJIbTYPHBIX
pacTeHUH U UX TUKUX POJIUYEH I CO3IaHUSI HOBBIX COPTOB U
THOPHUIOB CETbCKOXO3IUCTBEHHBIX KYIBTYDP.

N3ydenue copToB KyJIbTYPHBIX PACTEHUH M TTOPOJI JIOMAIIHUX
JKUBOTHBIX.

N3ydyeHnue MEeToI0B CENEKIMN PACTCHUM.

IIpuBHBKa pacTCHUM.

Tema 1.16.
buorexnonorus  u
CUHTETHYECKAS
Oroorus

Ypok (conep:kanue yuedOHOro MaTepuasia):

O6’BGKTLI, HCIIOJIb3YEMBIC B 6I/IOTGXHOJ'I01"I/H/I, - KIICTOYHBIC U
TKAHCBBIC KYJIBTYPbI, MUKPOOPTaHNU3MbI, UX XAPAKTCPUCTHKA.
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TpaguunonHass OHMOTEXHOJOTH: XJeOONeYeHue, MOoITyYeHue
KHCIIOMOJIOYHBIX IIPOJYKTOB, BHHOJEIIHE.
MuxkpoOuosornyeckuit CUHTE3. OOBeKTHI
MHUKpoOHosnornyeckux TexHojoruil. IIpomsBoactBo Oerka,
AMUHOKUCJIOT U BUTAMUHOB.

Cozlanue TeXHOJIOTUH U MHCTPYMEHTOB ILIEJICHAIPABIECHHOTO
M3MEHEHHUS U KOHCTPYMPOBAHUS T€HOMOB C LEJIbIO MTOTYUYEHUS
OpPraHM3MOB M HMX KOMIIOHEHTOB, COJEp)KallUX HE
BCTpEYAIOIIecs B IPUPOe OMOCHHTETHYECKUE Ty TH.
Knerounas unxenepus. Meroabl KyJbTyphl KIETOK U TKaHEH
pacteHuid U kUBOTHBIX. KpuobGanku. Comaruueckas
rudpuau3anms U COMAaTUYECKUI IMOpHOreHes.
Hcnonp3oBaHue  TamjiougoB B CEJIEKUUU  pPacTEHUM.
HckyccTBeHHOE OILIOIOTBOPEHHUE. PexoncTpykuus
AWLEKIETOK W KIOHUPOBAaHUE  KMBOTHBIX.  Meroa
TpaHCILIAaHTALMU AJEP KIETOK.

XpOMOCOMHAs1 M T€HHasl UHXKeHEpHsl. VICKyCCTBEHHBIN CUHTE3
reHa M  KOHCTpyupoBaHue  pekoMOMHaHTHBIX  JIHK.
JlocTokeHMsT M IEepCIEKTHBbl XPOMOCOMHOM M TE€HHOU
MH)KEHEpUHU. DKOJIOIHYEeCKHE U ITUYECKHE POOIeMbl TeHHOM
MHKEHEPUH.

Menunuackue OuotexHonoruu. IloctreHomHass nudpoBas
Memuipaa. ITLP-muarHoctuka. MeTtaOOJOMHBIA — aHANM3,
TEHOLIEHTPUYECKUI aHAU3 IIPOTEOMa YeJIOBEKA JJIS OLICHKU
COCTOSIHUS €T0 3710pOBbs. Vcronb30BaHNe CTBONOBBIX KJIETOK.
Taprernas tepanus paka. 30-0MouH)XeHepUs Ui pa3paboTKU
(GyHIaMEHTaIbHBIX  OCHOB  MEIUIMHCKUX  TEXHOJOTHUH,
CO3JAaHMSI KOMIUIEKCHBIX TKaHEH COYETAaHMEM TEXHOJOTHM
TpEXMEPHOro OMOMPUHTUHTA U cKadONIUHTA s pelIeHus
3a]a4 IepCOHAIN3UPOBAHHON MEIUIVHBI.

CozlaHue BEKTOPHBIX BakIUMH C Lelbl0 00ecredeHus
KOMOMHUpPOBaHHOM 3amuTel oT Bo3Oyauteneii OPBU,
YCTaHOBJICHUE MOJIEKYJISIPHBIX MEXaHHU3MOB
(bYHKIIMOHUPOBAHUS PHK-conepxamunx BHUPYCOB,
BBI3BIBAIONIMX 0COO0O ONAacHble 3a00JIeBaHUS 4YEIOBEKA MU
JKUBOTHBIX.

N3ydyeHne 00beKTOB OMOTEXHOIOTHH.

[TosrydyeHne MOJIOUHOKHUCIIBIX TPOTYKTOB.

COBPEMEHHOCTH.
ITpoMexxyTOoUHas arTecTanus

buotexHonorus - BaXHEWIIass MTPOU3BOJAMTENbHAS CHIIA

CamocrositenbHas padora:
Pabora c nuteparypoii, mpopaboTKa KOHCIEKTA.
[ToaroToBKa K MPOMEKYTOUHOM aTTecTallH

10

Pasznen 2. buoJsiorus

66

Tema 2.1.

\ Ypok (cogep;kaHue y4eOHOr0 MaTepuasa):
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HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u Gopmbl s 5
pa3/iesioB U TeM OpraHu3alyu AesATeJbHOCTH 00y4aromuxcs S g
o
3apoxJeHuE U OpomtonmonHas  Teopust Y.  JlapBuna. Ilpeamoceuiku
pa3BuTHE BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4YHas JeATEIbHOCTh
3BOJIIOLIMOHHBIX Y. JTapBuHa.
MPEACTABJICHUH B JBuxyume cuibl 3Botonuy BuaoB o Y. JlapBuny (BbIcokast
ouosorun MHTEHCUBHOCTh PAa3MHOXKEHUSI OPTaHHU3MOB, HACJIEJCTBEHHAs
M3MEHYUBOCTh, OOpPHOA 3a CYIIECTBOBaHHE, €CTECTBEHHbIN U
UCKYCCTBEHHBIN 0TOOD).
Odopmienue cunteTnueckord teopuu sBomonun (CTDI).
Helitpanbnas Teopus 3BOJIIOLUU. CoBpemeHHas
HBOJIIOLIMOHHAS OMOJIOTHs. 3HaYCHHE BOJTIOLMOHHON TEOPUH B
(GbOpMHPOBAHUHU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpA.

Tema 2.2. Ypok (coagep:kaHue yueOHOro MaTepuajia): 8

MuUKpO3BONIOLMS U
€€ pe3ybpTaThl

[lonynauuss Kak  3J€MEHTapHas €IMHHUIA  HSBOJIIOLHUU.
CoBpeMeHHbIE METO/Ibl OLICHKH M€HETUYECKOT0 Pa3HOOOpasus
U CTPYKTYypbI nomynauuid. Mi3Menenue reHooHaa MOMyasun
KaK  DJIEMEHTapHOE  HBOJIIOLIMOHHOE  SIBICHHE.  3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.
OnemeHTapHble (PAKTOPBl (IBHXKYIIME CHUJIbI) SBOJIOIHH.
Myraunonnsiii npouecc. KomOuHaTuBHas W3MEHUUBOCTD.
Hpeiip reHoB - ciyuailiHple HEHamNpaBlICHHbIE H3MEHEHUS
qacToT aienedl B momyismusx. O¢GdeKT ocHoBareds.
Murpanuu. N3omsmusa IIOITYJISALIAN: reorpaduyeckas
(mpocTpaHCTBEeHHAs ), Oroornyeckast (penpoayKTUBHAS).
EctecTBeHHbI 0TOOp - HampaBIAOMUN (DAKTOP BOIIOLUU.
DopMbI €CTECTBEHHOI0 otOopa: JBIKYLIUH,
CTaOMIIN3UPYIOLIHIH, pa3pbIBAOLLNN (IM3pYNTHBHBI).
[TonoBo#i otOop. Bo3HUKHOBEHHE U IBOJIOLMS COIMATBLHOTO
MIOBE/ICHUS KUBOTHBIX.

[TpucnocoOneHHOCTh OpPraHHU3MOB KaK pe3ynbTar
MHUKPOAIBOJIONMHM. BO3HUKHOBEHHE  MPHUCIOCOONEHUH Y
oprann3mMoB. Apomopdo3sl U wuanoamantanuu. I[Ipumepsr
OpUCHOCOOTIEHUH Yy  OpPraHu3MoB:  MOp(OJIOTHYECKUE,
(bu3HOIOTUYECKHE, OMOXUMHYECKHE, MTOBEJICHYECKHUE.
OTHOCUTETBHOCTH NMPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u crpykrypa. BumooOpazoBanue kak
pe3yabTaT MUKPOABOMIONMU. M30msmms - KimoueBol (akTop
BuooOpazoBanud. Ilytm u cmocoObl  BHA00Opa3oBaHUS:
aljonaTpuyeckoe  (reorpauyeckoe),  CHMIATPUYECKOe
(9KO0JIOTHYECKOE), "MraoBeHHoe" (monurIonIU3aIus,
ruOpuau3anys). JaMTeabHOCTb HBOTIOIMOHHBIX MTPOIIECCOB.
Mexanu3mbl (OpMUPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3usl.
Pone 5BONMIOLIMOHHON OMONIOTMU B pa3paboOTKe HayYHBIX
METOJ/IOB COXpaHEHHUs OMopa3zHo0Opa3us. MUKPOIBOIIONUS U
KODBOJIIOLIMA ~ TAapa3uTOB M HMX X035€B. MexaHU3MBI
(dbopMHUpPOBaHMS YCTOWYHUBOCTH K aHTUOMOTHKAM M CITOCOOBI
O0pBOBI C HEH.

BrlsiBeHrEe H3MEHUHMBOCTH Y 0c00€l 0JIHOTO BUJIA.
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OpPraHM3alHu JesiTeJIbHOCTH 00y4aromnXcs

O0beM B
yacax

[IpucniocoOneHust OpraHM3MOB U MX  OTHOCHUTEJIbHAs
11€J1eCO00Pa3HOCTb.
CpaBHeHHE BHJIOB 110 MOP(OJIOTHYECKOMY KPHUTEPHIO.

Tema 2.3.
Makpo3Bostouuss "
€€ pe3ynbTaThl

Ypok (conep:kaHue y4eOHOI0 MaTepHuaJia):

Mertoabl u3ydeHus MakposBosrouuu. IlameoHTonornueckue
METOABl HW3ydeHus HBoitonuu. Ilepexomusie Qopmbl U
(buIoreHeTUYECKHe Psiibl OPraHU3MOB.

buoreorpaduyeckue = MeTOAbl  W3YYEHUS  SBOJIOLHUU.
CpaBHeHue ¢uopel ¥ (ayHbl MaTE€pUKOB M OCTPOBOB.
buoreorpapuyeckue obOmactu 3emian. Bunmbl-oHIEMUKH U
PEITUKTHI.

OMOpHONIOTHYECKHE H  CPAaBHUTEIHLHO-MOP(OIOTHIECKUE
METOABl M3Y4YeHMs OHBOJIOLUM. [‘eHeTMueckue MeXaHWU3Mbl
HBOJIIOLIMM  OHTOT€HE3a U MOSBJIEHUS  HBOJIIOLMOHHBIX
HOBIIECTB. ['OMOJOrMYHBIE M  AHAJIOTUYHBIE  OpPTraHbl.
PynumenTtapHple oOpransl M araBu3Mbl.  MOJEKYJSIPHO-
TCHETHYECKUE, OMOXMMHUYECKUE W MaTEMAaTUYECKHE METOJIbI
u3y4deHus 3BoMonMU. ['omosiornysble reHsl. CoBpeMEeHHbIE
METOBI IIOCTPOCHUS (PUIIOTEHETUIECKHUX JIEPEBHEB.
XpPOMOCOMHBIE MyTaLlUU U YBOJIFOLUS TEHOMOB.

OO6mmue 3aKOHOMEPHOCTH (npaBuia) HBOJIIOLIMH.
HeoOpatumocTs ~ 3BOMIOLMH.  AJanTUBHas — pajuanus.
HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH.

Tema 2.4.
[IpoucxoxaeHue u
pa3BUTHE JKU3HU Ha
3emite

Ypok (congep:kanue yueOHOro MaTepuajia):

Hayunble rumore3sl NPOUCXOXKIEHUS KU3HM Ha 3eMie.
AOuorene3 u maHcnepmus. JloHay4dHbI€ TNPEICTABICHUS O
3apOKICHUH KHU3HU (KpeallMoHU3M). [ 'unore3a moCTOSSHHOTO
CaMO3apOKJICHUs KU3HU M €€ ompoBepkeHue ombiTamu O.
Penu, JI. Cnannanuanu, JI. Ilactepa. Ilpoucxoxaenue xu3Hu
1 acTpOOHOJIOTHSI.

OCHOBHBIE 3Tanbl HEOpraHWYecKoil »Bomtonuu. [Inanerapuas
(reomoruyeckasi)  3BodrOIUSA.  XMMHMYECKas  SBOJIIOLIMSL.
AOUWOTeHHBII  CHHTE3  OpPraHMYeCKUX  BEIIECTB W3
Heoprannueckux. OneiT C. Mumiepa u I'. FOpu. O6pazoBanue
nonuMepoB U3 MoHomepoB. KoanepBatHas rumnoresa A.N.
Onapuna, runore3a nepBuyHoro OynboHa JI. XonneiiHa,
reHetnyeckas runote3a I'. Mémnepa. Pubozumsr (T. Yek) u
runote3a "mMupa PHK" V. I'un6epra. ®opmupoBanue memOpan
Y BOBHMKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emuim m meronel e€ wusydeHus. lckonmaemblie
OpraHMYeCKHe OCTaTKH. ['eoxpoHosorHsi U €€ METOJBbl.
OTtHOcHUTENbHAA u a0CoJoTHAs T€OXPOHOJIOTHSI.
['eoxpoHonOrnyecKas mKana: 30Hbl, 3Pbl, HIEPUOJIBI, STTOXH.
HauaneHbie 3Tanel opraHnydeckoil 3Bosironuu. llosBieHue u
HBONIIOLMST  TIEPBBIX KJIETOK. OBOJIONMS — MeTaboiu3Ma.
Bo3nukHoBeHne — mepBbiXx  dkocucteM.  CoBpeMeHHBbIE
MUKpOOHBIE OWOMIEHKM KaK aHalor TEpBBIX Ha 3emiie
coobmiecTB. CtpomaTonuThl. [IpoKapruOTHI M DYKapPHOTHI.

10
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O0beM B

qgacax

[Tpoucxoxaenue 3ykapuoT (CuMOMOreHe3). DBOIIOIMHMOHHOE
IPOMCXO0XKAEeHUE BUPYCOB. [IporcxoxkaeHne MHOTOKIETOUHBIX
OpraHU3MOB. Bo3HukHOBEHUE OCHOBHBIX rpynn
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLUM BBICHIMX pacTeHUuN. OCHOBHBIE
apomopdo3bl  pacTeHHWW. BpIxoxg pacTteHudd Ha - Ccymy.
IlosiBeHne CHOPOBBIX pPAaCTEHUN U 3aBOCBAHME MMM CYILU.
Cemennble pacteHus. [IponcxoxxjeHne NBETKOBBIX PACTCHUH.
OcHoBHBIE 3Tanbl 3BOJIIOLMUA KUBOTHOIO Mupa. OCHOBHBIE
apomopdo3bl KUBOTHBIX. Benjackas dayna. KemOpuiickuit
B3pbIB - [IOSIBJIEHUE COBPEMEHHBIX TUIOB. [lepBbie XOpnoBbIE
*KUBOTHbIe. JKu3Hb B BoJe. OBOJIIOLHUSA I103BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwmii. Ilponcxoxnenue
MilekonuTaonmx u ntul. [punnun kirodeBoro apomopdosa.
OcBoeHne 0eCrIO3BOHOYHBIMU U TIO3BOHOYHBIMU KMBOTHBIMU
CYILIH.

Pa3Butue xu3HM Ha 3emie IO 3paM U IEepuoAaMm: apxei,
MPOTEPO30H,  MMajeo30i, Me3030i, KaitHO30i. OOmias
XapaKTepUCTHKAa KJIUMaTa M TIEOJIOTUYECKUX IPOLECCOB.
[TosBneHne M pacuBeT  XapaKTEpHBIX  OPraHHU3MOB.
VYriieobpa3zoBaHue: €ro yCaOBHsI U BIMSHNE Ha Ta30BbIN COCTaB
aTMocChepBhl.

MaccoBble BBIMUpPaHUS - SKOJIOTMUECKUE KPU3KUCHI ITPOLLIOTO.
[TpuuKHBI U CIEACTBUS MACCOBBIX BhIMUpaHHil. COBpeMEHHBIH
DKOJIOTHYECKUH Kpu3uc, ero ocobenHoctu. [Ipobiema
coxpaHeHMsI OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHasi cucTeMa opraHudeckoro mwupa. IlpuHnmmnb
KJaccu(uKkanuyu opraHu3MoB. OCHOBHBIE CHCTEMaTHUYECKHUE
TpyIIBl OPraHU3MOB.

MonenupoBanue onbiToB Mwmnepa-lOpu 1o usydeHuro
a0MOreHHOTO  CHHTE3a OpPraHMYeCKUX  COEAMHEHUH B
NepBUYHOMN aTMocdepe.

W3ydyeHne u omucaHWe MCKOMAEMbIX OCTATKOB JIPEBHUX
OpraHU3MOB.

"N3yyeHne OcCOOEHHOCTEW CTPOEHHS PpACTeHMH pa3HbIX
OTJIEJIOB.

N3ydyeHne ocoOEHHOCTEN CTPOECHHUS T03BOHOYHBIX JKUBOTHBIX.

Tema 2.5.
[Tpoucxoxnenue
yeJIoBeKa
AHTPONOTECHE3

Ypok (coaep;kaHue y4eOHOro MaTepuasa):

Paznensl u 3anaun anTponosoruu. MeTos! aHTPOIOJIOTHH.
CraHOBJIEHHE NPEACTABICHUN O IMPOUCXOXKACHUU YEIOBEKa.
Pemmrnosnsie BO33pCHUA. COBpeMeHHBIe HAYYHBIC TCOPUU.
CxoncTtBo uyenoBeka ¢ JKMBOTHBIMU. (CHCTEMAaTHUYECKOE
NOJIOKEHHE 4enoBeKa. CBHUIETENbCTBA CXO/CTBA UEJIOBEKA C
JKUBOTHBIMU: CPaBHUTEIBHO-MOP(OIOTHYECKHE,
AMOPHUOJIOTUYECKHE, (bu3M0I0r0-6MOXUMHUYECKHE,
noBeneHueckue. OTiMuus  4enoBeka  OT  JKUBOTHBIX.
HpHMOXO)K}IeHI/Ie U KOMIUICKC CBA3AaHHBIX C HUM IIPU3HAKOB.
Pa3BuTHE roJOBHOIO MO3ra U BTOPOIl CHTHAJIBHOM CHCTEMBI.
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JBmxymue cuibl ((hakTopbl) aHTPOIIOTeHe3a: OMOJIOTHYECKHUE,
counanbHble. COOTHOLIEHHE OWMOJIOTUYECKUX M COLUATbHBIX
(axTOpPOB B aHTPOIIOTEHE3E.

OcHOBHbIE CTaauu aHTpPOIIOr€HE3a. Pannue
4es0BEKOOOpa3Hble 00€3bsiHbl  (IIPOKOHCYJIbI) W paHHUE
MOHTHBI - OOIIHME TPEAKH YeIOBEKOOOpa3HBIX 00€3bsSH U
JoJeil. ABCTpAIONUTEKH - IBYHOTHE NpeaKu Jitoel. Yenosek
yMEJIbIM, MEpBbIE€ HM3rOTOBICHUS OpyIuid Tpyna. Yenosek
MPSIMOX OIS U TIEPBBIN BBIXO/T JIIOJIEH 3a mpeienibl AQpuKy.
Yemnosek reuaenpoeprekui - o0t PEI0K
HEaH/IepTaJIbCKOI0 YEJIOBEKA U YeJI0BEKa pa3yMHOro. YenoBek
HEAaHJEPTAIbCKUN KaK BHJ JIOJE€A XOJIOJHOTO KJIMMATa.
UYenoBek pa3yMHBIE COBPEMEHHOTO THINA, JACHUCOBCKUMN
YeNOBEK, OCBOEGHHWE KOHTHMHEHTOB 3a mpeaenamu AdpHKH.
ITaneoreHerrka 1 najeoreHOMHMKA.

DBOJIOIHUS COBpEMEHHOTro uenoBeka. EctecTBeHHBIH OTOOD B
MNOMYJSAUUSX ~ 4YeJioBeKa.  MyTallMOHHBIA — HpoLecc U
nonuMopdusm. [lomymsiuoHHBIE BOJIHBI, JApei¢ TeHOB,
murpamus ¥ "d¢pdexT ocHoBarena' B - MOMYJBIIHAX
COBPEMEHHOT'0 YEJIOBEKA.

Yenoseueckue pacel. Ilonstue o pace. boapmume pacsr:
€BpOIICOnIHAs (eBpaswmiickas), aBCTpaJO-HErpouIHas
(3xBaTOpHaJIbHASA), MOHIOJIOUIHAS (a3MaTCKO-aMEPUKAHCKas).
Bpemst u nytu pacceneHus yenoBeka o miaHere. EquHcTBO
yenoBedyeckux pac. HayuHas HecoCTOATENbHOCTh pacusMma.
[TpucnocoOieHHOCTh  4YeldoBEeKa K  Pa3HbIM  YCIIOBHSIM
OKpyXxatomiei cpenpl. BiusHue reorpaduyeckoil cpenpl u
npeiida reHoB Ha MOP(}HOJIOTHIO U (PU3HOIIOTHIO YETIOBEKA.
MexucuunanHapHbIe METObI B (buznyeckomn
(bromoruyeckoit) AQHTPOIIOJIOTUH. DBOJIIOIIMOHHAS
AQHTPONOJIOTUST U MAaJCOAHTPOIOJIOTHUS  YEJIOBEYECKUX
nonynauuii.  buocouuanbHble  MCCIENOBAaHUS — MPUPOABI
yenoBeka. lccnenoBaHue KO3BOJIIOLUUU OMOJIOTHMYECKOTO M
COLIMAJILHOTO B YEJIOBEKE.

N3ydyeHne o0cCOOEHHOCTEW CTPOEHMsI CKeJeTa YeJoBeKa,
CBS3aHHBIX C MPSIMOXOKICHUEM

Tema 2.6.

DKOJIOTHS - HayKa O
B3aUMOOTHOIIIEHHUSX
OpraHu3MOB u
HaJIOpTraHU3MEHHBIX
CUCTEM c
OKpYKaroleun
cpenoiu

Ypok (cogep:kanue yueOHOro MaTepuasia):

3apox/ieHue U pa3BUTHE dKoJoruu B Tpyaax A. ['ymGonbara,
K.®. Pynse, H.A. CeBepuioa, J. I'exkens, A. Tencnu, B.H.
CykauéBa. Pazgensl u 3amaun 3xonoruu. CBs3b KOJOTHH C
JIPYTMMH HayKaMHu.

Mertozapb! sxonoruu. [losneBsie HaOMOAeHUA. DKCIIEPUMEHTHI B
HKOJIOTUU: MPUPOJHbIE U JabopaTropHble. MonenupoBaHue B
AKOJIOTMH. MOHHUTOPHHI OKPY’KAIOLIEH Cpeapl: JIOKAIbHBIN,
PErHOHANIBHBIN U IN100ATBHBIH.

3HaueHUEe  DKOJOTMYECKMX  3HAHUM I8 4eJOBEKa.
OKOJIOTHYECKOE  MHPOBO33pEHHE KaKk  OCHOBa  CBsi3ell
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HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u Gopmbl 5 S
pa3aesioB U TeM OpPraHM3alHu JesiTeJIbHOCTH 00y4aromnXcs S g
o
4eJI0BEeUeCTBa ¢ npupono. PopMHUpPOBAHHUE HKOJIOTMYECKON
KYJBTYPbI U 3KOJIOTHYECKON IPaMOTHOCTH HACEICHUS.
N3ydyeHne METo 0B 3KOJOTMYECKUX HCCIIEIOBAaHUN
Tema 2.7. Ypok (conep:kaHue y4eOHOI0 MaTepHuaJia): 6

Opranusmsl U cpeaa
oOUTaHusA

Okonoruyeckre (QakTopbl U 3aKOHOMEPHOCTH MX ACHCTBUS.
Knaccugukanus skonorndeckux (hakTopoB: aOMOTHUECKUE,
OuoTHuecKHe, aHTpomnoreHHele. OOIME 3aKOHOMEPHOCTH
neiictBus sxonorndeckux (akropos. [Ipasuno munnmyma (K.
[lnpenrens, 0. JInbux). TomepaHTHOCTh. DBPHUOUOHTHBIC U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBET Kak 3KOJOIMUYECKHHl (hakTop.
[eiictBue pa3HBIX Y4YAaCTKOB COJHEYHOIO CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTUYECKUE TPYIIbl PACTEHUNA U KUBOTHBIX
[0 OTHOIIEHWI0O K cBeTy. CurHainpHas pojb CBeTa.
DoTONEePUOAU3M.

Temnepatypa kak dkojorudeckuilt axrtop. [eiicrBue
TeMnepartypsl Ha  opraHu3Mmbl.  [loWKuIOTEpMHBIE U
rOMOMOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U CTECHOTEPMHBIE
OpraHU3MBlI.

Bnaxxnocts kak skonoruueckuil ¢akrtop. Ilpucnocobienus
pacTeHuM K MoIep KaHuio BogHOTO Oantanca. Knaccudukanus
pacTeHMl 10 OTHOIIEHHIO K Bojae. llpucmnocobGienus
JKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIIHAa,
[IOYBEHHAs, riryOuHHAs [IO/IITOYBEHHAS,
BHYTpHOpranu3sMeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH
cpell obuTaHus opranu3mos. [Ipucnocobienus OpraHu3MoB K
JKU3HU B Pa3HBIX CPEAAX.

buonoruueckue putmbl. BHelIHME U BHYTPEHHUE DPUTMBI.
CyTouHble W TroJau4Hble pUTMBL [Ipucnoco6ieHHOCTD
OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHUH KU3HU.
Kuznenusie Qopmbl opraHu3moB. [loHsATHE O >XU3HEHHOMH
¢dopme. XKuzHeHHbIe POPMBI paCTEHUI: 1EPEBbs, KyCTapHUKH,
KyCTapHUYK{, MHOTOJETHHE TpaBbl, OIHOJECTHHE TPAaBBHI.
Kuznennole (OpMBbI )KMBOTHBIX: THMIPOOMOHTHI, T€0ONOHTHI,
a3poO0HOHTBL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.
buornueckue (bakTopsI. Bunsr OMOTHYECKUX
B3aMMOJICHCTBUN: KOHKYPEHIMs, XUIIHUYECTBO, CUMOHO3 U
ero Qopmbl. [lapazutusm, Koomepauus, MyTyallu3M,
KOMMEHCAJIN3M (KBapTHpaAHTCTBO, HaXJeOHUYECTBO).
Hetpoduueckue B3anmoaeiicTsus (Tonuyeckue, Gopuyeckue,
¢dabpuueckue). 3HaueHHEe OMOTHYECKUX B3aUMOACUCTBUH 1ist
CYILLIECTBOBaHMUSI OpPraHU3MOB B cpene obOurtanud. [IpuHimn
KOHKYPEHTHOT'O MCKJIFOUEHUSI.

BrisiBnenue npucnoco0aeHnii OpraHu3MoB K BIUSHUIO CBETA.
BoisiBieHne mpucnocoOlieHuil  OpraHu3MOB K BIUSHHIO
TEMIEPATYPBI.
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AHaTroMuYecKre OCOOCHHOCTH PACTCHHH M3 pa3HBIX MECT
oOuTaHusl.

Tema 2.8.
OKOJIOTHS BHIOB H
MOIYJISILHI

Ypok (cogep;kaHue y4eOHOr0 MaTepuasia):

DKOJIOTHYECKUE XapaKTepUCTUKH nonyisaiun. [lonmymsuus kak
Owosornueckas cucrema. Poiib HEOZHOPOJHOCTH CPEIbI,
busznueckux O0apbepoB M OCOOCHHOCTEH OMOJIOTMU BHJIOB B
(hOpPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPBI TOITYJISIUH.
OCHOBHbIE TOKA3aTENU NOMYJISIUN: YUCICHHOCTb, IUIOTHOCTD,
BO3pacTHas U MOJOBasg CTPYKTYpa, POKIAEMOCTh, IMPHUPOCT,
TEMII POCTa, CMEPTHOCTh, MUTPALIUS.

DKOJ0oTHYecKas CTPyKTypa nomyanuu. OLueHKa YuCIeHHOCTH
nonynsauuu. JuHamMuka TOMyNSAMA W €€  PeryJisIusl.
buortnueckuii nmoteHuMan nomyJsAuMH. MopaenupoBaHue
IuHaMuKu — monmyJsisiud.  KpuBble  pocTa  YHCIEHHOCTH
nonyyauuu. Kpusble BbDKMBaHUS. Perynsiius 4ucieHHOCTH
MOTYJISIIHMI: pOJib (DAKTOPOB, 3aBUCAIIUX U HE 3aBUCAIINX OT
IJIOTHOCTU. OKOJIOTUYECKHE cTpareru BugoB (r- u K-
CTpaTerun).

Ilonstre 00 >KOJIOTMYECKOM HHINE BHJAa. MecTooOHTaHHE.
MuoromepHass  moAenb  3Kosorndeckor — Humum .M.
XaT4MHCOHA. Pazmepsnl 3KOJIOTUYECKOM HUIIN.
[ToreHmanpHas U peain30BaHHAas HUILIU.

Bun kak cucrema nomymnsumii. Apeansl BUAOB. Buael u ux
’)KU3HEHHBIE CTPATETUH. DKOJOTMYECKUE IKBUBAJICHTHI.
3aKOHOMEPHOCTH TIOBEACHUS M MUTPAMA  KUBOTHBIX.
buonornueckre MHBa3UM YyKEPOJIHBIX BUOB.
[TpucnocoOseHusi CEMsH paCTEHUHN K pACCEICHUIO

Tema 2.9.
DKonorus
COOOIIECTB.
OKOJOTHYECKHE
CHCTEMBI

Ypok (conep:kanue yueOHOro MaTepuasia):

CoobmecTBa opraHnu3MoB. buorieHos u ero crpykrypa. Cessu
MEXJly OpraHu3MaMy B OMOLIEHO3€.

Okocucrema kak oTkpbiTas cuctema (A.Jl.  Tencmm).
@OyHKIMOHANBHBIE OJIOKM  OpPraHU3MOB B DKOCHUCTEME:
IOPOAYLIEHThl, KOHCYMEHTBI, peaylLeHTbl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. IlouBbl M mibl B 3kocuctemax. KpyroBopot
BEIIECTB U ITOTOK DPHEPTUHU B SKOCHCTEME.

OcHOBHBIE MTOKa3aTeNN 3KocucTeMbl. bruomacca n mpoaykuusi.
DKOJIOTHYEeCKHe TUPaMUJIbI YHCeTl, 0MOMAacChl M SHEPTHH.
HanpaBnenHble  3aKOHOMEpHbIE CMEHBI  COOOIIECTB -
cykmeccuu. llepBUYHBIE W BTOPHYHBIE CYKIIECCHM W WX
OPUYMHBL. AHTPOIOTEHHbIE BO3ACUCTBUS HA CYKIECCHH.
Kimumakchnoe cooOmiectBo. buopasHooOpa3ue © MOJHOTA
KPYTOBOPOTA BEIIECTB - OCHOBA YCTOMYHUBOCTH COOOIIECTB.
IIpupoIHBIE S5KOCUCTEMBI.

AHTPONOTreHHbIE IKOCUCTEMBI. ATpO3KOCHCTEMA. ATPOICHO3.
Paznuumst  MeXIOy  aHTPONOTCHHBIMA W MPHPOTHBIMHU
HKOCHCTEMAMHU.
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Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM.
I'oponckas ¢nopa u dayna. CuHaHTponH3anusl TOPOICKOM
daynbl. buoiormueckoe W XO3SMCTBEHHOE  3HAYCHHE
arpo3KoCUCTeM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aHMOJICHCTBHIA
OpraHu3MoOB B 3KocucreMax. llepeHoc sHepruu W BElIECTB
MEXIY CMEXHBIMU 3KOCHUCTEMAMU. Y CcTOWYHUBOCTh
OpraHM3MOB, TMONYJSIIMM M DKOCUCTEM B  YCIOBHUSAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JAECHCTBUM.

MeTtonoa0rus MOHUTOPUHIA ECTECTBEHHBIX U @HTPOIIOTE€HHBIX
HKOCHUCTEM.

Wzydenue u onrucanue ypoosKOCUCTEMBI.

N3yuenune pazHOOOpa3usi METKUX MOYBEHHBIX WICHUCTOHOTUX
B Pa3HbIX YKOCUCTEMAX.

Tema 2.10.
buocdepa

riaodannbHas
JKOCHCTEMA

Ypok (conep:kanue yueOHOro MaTepuajia):

buocdepa - oOmermnanerapHas o0ojo4yka 3emud, T
CyLIECTBYeT  WJIM  CYyIIECTBOBaja  KW3Hb.  Pa3ButHe
npecTaBieHuii o obuocdepe B Tpyaax J. 3iocca. Yuenue B.U.
Bepnajickoro o 6uochepe. Obnmactu 6moceps! u e€ cocras.
JKuBoe BemecTBo Ouocdeps! u ero GyHKIUU.
3aKOHOMEPHOCTH CyIIeCTBOBaHHs Onocdeprl. OcodbeHHOCTH
ouocdepsl Kak MIOOATBHON dKOCUCTEMBI. JlMHAMHUECKOE
paBHOBecue B Omocdepe. KpyroBoporel Bemiects U
OMOTeOXUMHUYECKUE UK (Yriiepoja, a3oTa). PUTMUYHOCTD
SIBIICHUH B Onocdepe.

3oHanpHOCTE Ouochepsl. I[lonstue o Ouome. OCHOBHBIE
OMOMBI CyIIM: TYHApA, XBOWHBIC Jieca, CMEIIAHHBIE W
HIMPOKOJIMCTBEHHbIE Jieca, CTENHU, CaBaHHBI, IYCTBIHHU,
TPONMYECKHUE JIeca, BBICOKOTopbs. Knumar, pacTUTENnbHBIA U
YKUBOTHBIA MUp OMOMOB CYIIIH.

CrtpykTypa 1 QyHKIIUS )KUBBIX CHCTEM, OIIEHKA HX PECYPCHOTO
NOTEHIMAaIa U OMOCPepHBIX (PYHKIHIMA.

Tema 2.11.
buocdepa

riaodannLHas
9KOCHUCTEMA

Ypok (cogep;kaHue y4eOHOro MaTepuasa):

OKOJIOTUYECKHE KPHU3UChl W UX MNpUYMHBL. Bo3zaeiicTue
yejoBeKa Ha Ouocdepy. 3arpsi3HEeHHE BO3IYLIHOH Cpeibl.
Oxpana Bozayxa. 3arpsi3HeHue BoAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa MOYBEHHBIX
pecypcoB. M3MeHeHne Kimmara.

AHTpPOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIBHBIN U KUBOTHBIN
mup. OXpaHa paCTUTENBHOTO U )KMBOTHOIO MHpa. OCHOBHBIE
OPUHIUNBL  oXpaHbl Tpuponsl. Kpacuele kuuru. Oco0o
OXpaHseMbIe MIPUPOIHBIE TEPPUTOPUHU (OOIIT).
borannueckue caapl ¥ 300J0TMUYECKHE MTAPKU.

OcHOBHBIE IPUHIUIIBI YCTOMUNBOTO pa3BUTHS YEJIOBEUECTBA U
pupobl. PanioHanbHOE NPUPOAONOIB30BaHUE U COXPAHEHHE
OMOJIOTUYECKOTO pazHoOOpa3zus 3emut. OGmue
3aKOHOMEPHOCTH _ INIOOATBbHBIX JKOJIOTHYECKHUX KPHU3HCOB.
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&
HaumenoBanue Conep:xxanue yuyeOHOro marepuasa u Gopmbl s 5
pa3iesioB M TeM OpraHM3alNH IesITeJILHOCTH 00y4YaroIInXCsl g g

Oco0OeHHOCTH COBPEMEHHOI0 KpHU3MCa U €ro BEpOSTHBIE
HOCJECTBHSL.
PazBute MeETONOB MOHUTOPHHIA Pa3BUTUS  OIMACHBIX
TE€XHOTE€HHBIX ITPOLIECCOB.
CamocrosiTeibHas padora: 18
Pabota ¢ nutepaTypoi, npopaboTKa KOHCIEKTA.
IToaroToBKa K MPOMEXYTOYHOM aTTECTALMU
KoncynbTanuu (rpynnosbie) 12
IIpoMexxyTOUHAasI aTTeCTANUS 6
3. YCJIOBUS PEAJIMBAIIUA ITPEIMETA
3.1. MarepuajJbHO-TEXHHYECKOE o0ecneyeHue nmpeamera
Tabnmna 4

VY4eOHble ayAUTOPUU, OOBEKTHI
IIPOBEICHUS IIPAKTUYECKON
MOATOTOBKH, 00BEKTHI (pr3NUECKOM
KYJIbTYPBI

[lepeuens criennan3upoBaHHON Mebenu,
TEXHUYECKUX CPEJICTB 00yUeHUs

YueOnas ayautopust Ne 3
(cmenmanu3upoBaHHas yueOHas
ayJIUTOpUS I 3aHIATUN C
uHBanMaMu 1 jauramu ¢ OB3)

Crnenuanu3upoBaHHas MeOCIIb:
Crenmanu3upoBaHHasi MeOeIb JIJIsl TPETo/1aBaTess
Crneunanu3upoBanHas MeOemb A7l 00yUJarouXcs
Texununueckue cpeacrsa 00ydenus:: Monooiaoxk HP
IMoaxmroueHnue K nH()OpPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU ceTu «HTepHeT
AyauTopus TpUCIIOCOOJIeHA ISl HCIIOJIb30BaHUS
nuBamugaMu u  JunamMu ¢ OB3:  oOecneuena
BO3MOXXHOCTh ~ OECHpEMATCTBEHHOTO JOCTymna B
ayIUTOPHUIO, DPACTIOJOKEHHYI0 Ha TEPBOM JTaXe,
pa3MeIeHbl DJIEMEHTBI KOMILJICKCHOM
WH(POPMAIIMOHHON CHUCTEMBI JJII OpPUEHTAllUU W
HaBUranmuu wHBaIuAoB u auip ¢ OB3 B
APXUTEKTYPHOM MIPOCTPAHCTBE, 000py10BaHO
pabodee MecTo A JUI] C HApyIIEHHEM OMOPHO-
JIBUTATEIHHOTO anmnapara (Ha HHBAJIMTHON KOJISICKE)

VYuebnast aynutopust Nel -
ITomemenue nis
CaMOCTOSITENIbHON PabOTHI

Crenmanu3upoBaHHas MeOeb:
Crienmanu3upoBaHHast MeOeb Ui IpernoaBaTess
Crennanu3upoBaHHas MeOenb Ui 00yJaromuxcs
TexHMUecKue cpencTBa 00yIeHus :
ABTOMaTH3MPOBAHHOE pabouee
npenoaaBatens: Mono6iok HP
Hoyroyku ACER, o0benuHeHHBIE B JIOKAIBHYIO
CeTb, TIOTKITFOYCHUE K WH(POPMAIIMOHHO-
TeleKoMMyHuKannoHHou cetu «MaTeprer u dUOC
Mynstamenna mpoextop CACTUS

Muxkpodonnsiii kommiekT FIFINE

O6opynoBanue:

Okpan CACTUS, ®nunuapt Ha TpeHore
[TomenieHne MPHUCIIOCOOICHO JUISl MCIIOJIb30BaHU

MECTO
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uaBamaaMu u  gunamu ¢ OB3:  oOecrmedena
BO3MOXKHOCTh ~ OCCTPENATCTBEHHOTO JIOCTyNa B
MOMEIICHUE, PACMOJOKEHHOE Ha TEPBOM ITaxe,
pa3MeIIeHbI 9JIEMEHTBI KOMIIJIEKCHOM
MH)OPMAIIMOHHOW CHUCTEMBl Ui OPHECHTAlUU U
HaBurauu wHBaIUIoB u Jwmng ¢ OB3 B
APXUTEKTYPHOM IIPOCTPAHCTBE

JInneH3noHHOe MporpaMMHoOe 00ecreueHue:
MoitOduc Tekct
MoitOduc npeszeHTarus
MoitOduc Tabnuna
7Zip
Kaspersky Small Office Security
SHnexc Opay3zep
Buneopenakrop DaVinci Resolve
Aynunopenakrop Audacity.

3.2. Y4yeOHO-MeTOAMYeCKOe 1 MHPOPMALIMOHHOE o0ecnevyeHne nmpeamera
OcHoBHas JuTeparypa:

1. AradonoBa, A. b. buosorusi: 6a30Bblif ypoBeHb : Y4eOHHUK ISl 00pa30BaTEIbHbBIX
OpraHW3alliid, peaau3yIomux 00pa3oBaTeNbHBIE MPOTPAMMBI  CPEIHETO
npodeccronanpHOro obpazoBanus / A. b. Aradgonosa, A. A. Kamenckuii, B. .
CuBormazoB. — 2-¢ m31. — Mocksa : [IpocBemenune, 2025. — 272 ¢. — ISBN
978-5-09-124905-7. — TekcT : 3IEKTPOHHBIH // DIEKTPOHHBINA pecypc IUpPOBOMA
obpazoBatensHoit cpenbl CIIO PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/148965.

JlonoHuTeIbHAS JIUTEpaTypa:

1. AradonoBa, A. b. buosorus: 6a30BbIii ypOBEHB: IPAKTUKYM : yueOHOE mocobue,
pa3pab0TaHHOE B KOMIUIEKTE ¢ Y4EOHUKOM JiJisi 00pa30BaTeNIbHBIX OPTaHU3aIUH,
peanu3yronmx o0pa3oBaTeIbHbIE MPOrPaMMbl CPEIHEro MpodhecCUOHATBLHOTO
obpaszoBanus / A. b. Aradonona, B. 1. CuBornazoB. — 2-e¢ u3a. — Mockaa :
[IpocBemenne, 2025. — 112 c¢. — ISBN 978-5-09-124906-4. — TekcT :
AIIEKTPOHHBIN // DNEKTpOHHBIN pecypc udpoBoit oOpazoBaTenbHOM cpeabl CI1O
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/148964

IIepeyens pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHUKAUUOHHON CeTH
«AHTepHeT»

1. Odpunmaneupii  caiit AHO BO «MeaCkumic»: aapec pecypca —
https:www.med-skills.ru, wa koTopoM coxmepkaTcsi CBeaeHHS 00
o0pa3oBaTeNbHOM OpraHu3alMl U €€ MOApa3AeieHUsIX, JIOKaJbHbIC
HOPMAaTUBHBIE aKThl, CBEICHHUS 00 00pa3oBaTelIbHBIX MporpamMmax, HuX
y4e0HO-METOIMYECKOM U MaTEPUATIbHO-TEXHUYECKOM 00€CIIEYeHUH, a TaKKe
CHpaBOYHasl, ONlepaTUBHAsI U MHas nHpopmanus. Yepes caiiT obecnieunBaercs
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JIOCTYI BCEX YYaCTHHUKOB OOpa3oBaTENFHOTO TMpolecca K Pa3IudHbIM
CepBUCaM.

2. ObC PROFo6pa3zoBanue — DeKTpOHHO-OMOIMOTEUHas: CUCTEMA.

3. Academia-library — Diekrponnast udamoreka.

Ilepeyens mnpodeccHOHAJBLHBIX 0a3 JAHHBIX M HWH(OPMAIMOHHBIX
CIIPABOYHBIX CUCTEM
1. MunuctepcTBO 31apaBooXpaHeHuss P® [DnekTpoHHBIH pecypc]. —
https://minzdrav.gov.ru/ (oduiiuanbHbIN CaiT)
2. lentpaneueii HUM opranmzanuu v MHGOpMaTH3AMMHU 31PaBOOXPAHCHUS
[DnexTponHbIH pecypce]. — http//www.mednet.ru

3. https://profstandart.rosmintrud.ru — HAI[MOHAJIbHBIN peectp
po¢eCCHOHATILHBIX CTAaHIAPTOB;

4. http://[pravo.gov.ru  —  oQHIMATBHBIA  HHTCPHET-MIOPTAT  IPABOBOK
uH(popMauu.

4. KOHTPOJIb U ONEHKA PE3YJIBTATOB OCBOEHUS ITPEIMETA

Tabnuna 5
Pe3ynbrarsl 00ydeHus MeTo/1bl OLIEHKH
JIN4HOCTHBIE PE3YJIBTATHI Texkymui KOHTPOJIb 110 KaXA0U TeMe:
MetanpenmeTHble pe3yabTaThl | - YCTHBIM OIPOC;
[IpeameTHble pe3yabTaThl - IMCBbMEHHBIN OIPOC.
[TpomexxyTouHass —arTecranust HpoBoIUTCS B (opme
KOHTPOJIbHOM PabOThI, SK3aMEH.

[IpuimepHBIE OLICHOYHBIE CPEJICTBA, BKJIIOYas OLCHOYHBIC 3aJaHUs JUIs
IPOBEJICHUS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M IMPOMEKYTOUYHOW aTTECTALUU
oOydaronuxcss 1o TmpeaMmery npenctaBieHbl B [lpunoxkennn 1 OrneHounbie
CpPEeACTBa IO MPEAMETY.
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[Tpunoxenue 1
K paboueil mporpamMme 1o MpeamMeTy

OLIEHOYHLIE CPEJICTBA 1O MIPEJIMETY
OVI1.13 BUOJIOTUS
CHELUAJLHOCTD

34.02.01 CECTPUHCKOE JIEJIO

YpoBeHb 00pa3oBaTeIbHON MPOTPAMMBI:
cpenHee mpodecCHoHaIbHO 00pa30BaHUs

dopma o0ydeHUs — OUHAS

KBanudukanus: MenuuuHckas cectpa / MEIUIIMHCKUN OpaT

PoctoBs-Ha-/lony
2026
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1. Pe3yJbTaThl 0OCBOCHUS NpeaIMeTa
IIpenmeTHble pe3yjbTaTbl OCBOGHUS OCHOBHOM  00Opa3oBaTeIbHOU

IPOrpPaMMBI:

c(hOPMHPOBAHHOCTh, 3HAHWUM O MECT€ M pOJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU €CTCCTBEHHO-HAYYHOW KapTHUHBI
MUpa, B MIO3HAHUM 3aKOHOB MPHUPOJIbI U PEIICHUU MPOOJIEM PallMOHATLHOTO
IPUPOOIOIL30BaHUS, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX YUYEHBIX B
pa3BuTHE OMOJIOTUY;

BJIAJCHUE CHUCTEMOW OWOJIOrMYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOTOJIAraloIre OMOJIOTHYECKUE TEPMUHBI U MOHITUSL (3KU3HB, KJIETKA,
OpraHu3M, MeTa0O0JIU3M, TOMEOCTa3, CAMOPETYIISIIHSI, CAMOBOCIIPOU3BEICHHE,
HACIIEJICTBEHHOCTh, W3MEHUHUBOCTh, POCT M pPa3BUTUE), OHOJOTMYECKUE
teopun (kierounas teopus T. IlIBanna, M. Illneiinena, P. Bupxosna,
XpPOMOCOMHasi Teopusi HaclencrBeHHocTH T. Moprana), yuenus (H.A.
BaBuioBa - 0 meHTpax MHOrooOpasusi U MPOUCXOXKICHUS KYJIBTYPHBIX
pacTeHuil), 3akoHbl (€IUHOOOpa3us TMOTOMKOB TEPBOrO0 IOKOJICHUS,
pacHIeIUIeHHsI, YUCTOThI TaMeT, He3aBUCUMOTo HacienoBanus ['. Mengens,
TOMOJIOTHYECKUX PSAO0B B HacleACcTBeHHON n3meHunBoctr H.M. BaBuiosa),
MPUHITUIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U
DYKApHUOT, OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, PaCTeHH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB U
CUCTEM  OpraHOB  pAacTEHUM, IKUBOTHBIX, YEJIOBEKAa,  IMPOIIECCOB
KU3HENIEATeIIbHOCTH, MPOTEKAIOIINX B OpraHU3MaXx PacTeHHi, )KUBOTHBIX U
YeJIoBeKa, OMOJIOTUYECKHX TMPOIIECCOB: OOMEHa BemIecTB (METabOoIu3M),
MpEeBpAICHUs SHEPTUH, OPOKEHUS, aBTOTPO(HOTO U TeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCHHTE3a W XEMOCHHTE3a, MUTO3a, MeH03a, raMeTOreHesa,
AMOpHOTeHe3a, NOCTAIMOPHUOHAIIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHJVMBUAYAJIIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a), B3auMOICHCTBUS
T€HOB, 'eTepPO3UCca, HICKyCCTBEHHOTO 0TOODA;

yMEHUE YCTAHABJIMBATh B3aWMOCBSI3U MEXKIYy OpPraHOMJIAMH KIIETKHM M UX
GyHKIMUSIME, CTPOSHUEM KJIETOK Pa3HbIX TKaHEH U MX (PYHKIUSIMU, MEXKIY
OopraHamMu ¥ CHUCTEMaMU OPTraHOB y PAaCTEHUM, KUBOTHBIX W YEJIOBEKA M UX
GyHKIUSIME, MEXTy CUCTEMaMU OPTaHOB U UX (QYHKITUSIMH, MKy dTallaMH
oOMEHa BEIIECTB, dTanaMy KJIETOYHOTO IHKJIA W KU3HCHHBIX ITHKJIOB
OpraHU3MOB, JTalmaMud JMOPHUOHATBHOTO  PA3BUTHS, TEHOTUIIOM W
dbenotunom, peHOTUTIOM U (haKTOpPaMH CpeIbl OOUTaAHUS;

YMEHHUE BBISBIIATH OTIMUUTEIILHBIC TIPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKA;
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YMEHHE UCMOJIb30BaTh COOTBETCTBYIOUINE apPryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHUMBOJIUKY JUISl JIOKa3aTeIbCTBA POJACTBA OPraHHU3MOB
pa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHE pelaTh OMOJOTUYECKUE 3a]]a4H, BBISIBISTH MPUUUMHHO-CIIEICTBEHHBIC
CBSI3U MEXJy MCCIIEyEMbIMU OUOJIOTHYECKUMHU MPOLIECCAMH U SBJIICHUSIMH,
JienaTh BBIBOJIbI M POTHO3bI HA OCHOBAHHH TOJTYUYEHHBIX PE3YIbTAaTOB;
yYMEHHE BBINOJIHATH Ja0OpaTOpHbIE U MpPaKTHUECKHUe paboThl, cOOIIOIaTh
npaBuia mpy paboTe ¢ yueOHBIM U Ta00paTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh WX OSKCICPUMCHTAILHBIMU
cpeacTBamu, GOpMyIHUpYs LIENb UCCIIEOBAHNS, aHATM3UPOBATH OJyUYECHHBIE
pe3ybTaThl U J€NaTh BHIBOIBI,

YMEHHUE y4acTBOBAaTh B YU€OHO-HCCIEIOBATEIbCKON paboTe Mo OUOJIOTHH,
HKOJIOTUU U MEAUIIMHE, MPOBOANMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB,
U TyONUYHO TMPEACTABISTH TMOJYUYECHHBIE PE3YyJbTaThl Ha YYEHUYECKUX
KOH(epeHUusX;

YMEHHE OIICHMBATh JTHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIICIOBAaHUHA B
oOmacth OWOJOTHMM W MEAWIMHBI (KIOHHPOBaHHE, HWCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpaBICHHOE W3MEHEHHWE TEeHOMa H  CO3/IaHue
TPAHCTEHHBIX OPTAHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAHHBIM BBIOOp Oyayiieill mpodeccuoHambHOU
NESATENIbBHOCTH B o0jacTh OWMOJOTMM, MEAMIMHBI, OHUOTEXHOJIOTHUH,
BETEPUHAPUM, CEJIBCKOTO  XO34WCTBA, MHIIEBOM  NPOMBIIUIEHHOCTH,
YIIyOJIATh NO3HABATEIbHBIN MHTEPEC, HAPABIICHHBIN Ha OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIICH  mpodeccu U NPOAOJDKEHHE  OMOJIOTHYECKOIO
o0pa3oBaHMsI B OpraHU3aAIUSAX CPETHETO MPO(EeCCHOHATBFHOTO M BBHICIIETO
oOpaszoBaHus;

YMEHHE BJAJE€Th CHUCTEMON OMOJOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET
OIpe/eNICHUs U IOHUMaHUE CYIIHOCTH OCHOBOIIOIAralOUINX OMOJOTHYECKIX
TEPMUHOB U MOHATUH (BUJ, SKOCcHUCTEeMa, brocdepa), OMoIOrHIecKue TeOpuu
(oBomronimonHass teopus Y. JlapBuHa, CUHTETHYECKash TEOPHUS SBOJIOLMH),
yuenust (A.H. CeeprioBa -0 TyTsSX W HampaBleHUsX odBojtouuu, B.U.
Bepnanckoro - o 6uocdepe), 3akoHbI (reHeTHueckoro paBHoBecus J1. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoactsa K.M. bapa), npaBuna (MuHUMyMa
FO. JIubuxa, 5KO0JIOrMYECKOW NUpamMUAbl IHEPTrUH), TUNOTE3bl (THIOoTE3a
"mupa PHK" V. I'unbepra);

YMEHHE BBIICIATh CYHICCTBEHHBIC MPHU3HAKUA: BHUIOB, OHOTEOILIEHO30B,
AKOCUCTEM U OHMochephl, CTAOUITU3UPYIOIIETO, IBUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO  0TOOpa,  aUIONaTPUYECKOTO0 M CHMIIATPUYECKOIO
BUJI000pA30BaHUs, BIMSHUS JBIDKYIIUX CHJI DBOJIOIMU Ha TEHODOH
HOMYJISILIUM, TPUCHOCOOJIEHHOCTH OpPraHu3MoOB K cpele oOuTaHus,
YyepeOBaHMs HAlpaBiICHUH 3BOJIOLUHU, KPYrOBOPOTa BELIECTB M IMOTOKA
HHEPrUH B SKOCUCTEMAX;
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— YMEHHUE YCTAHABJIMBATh B3aUMOCBSI3M MEXIY MPOLECCAMU HSBOJIIOLUH,
JBIOKYILIMMH CUJIAMU aHTPOTIOT€HE3a, KOMITOHEHTAMH Pa3JIMYHbIX SKOCUCTEM
Y TIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

— YMEHHE  BBISBJSITh  OTJIWYUTENIbHBIE  TPU3HAKA  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K cpelle  oOuTaHusi, aOMOTUYECKUX U
OMOTHMYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aHMOCBS3€H OpPraHU3MOB B
co00IIIeCTBaX, aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOCH MECTHOCTH;

— YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY JUIsl JIOKAa3aTEIhCTBa POJICTBA OPraHU3MOB
pa3HBIX CHUCTEMATHYECKUX TPYMI, B3aUMOCBS3UM OPraHU3MOB M CPEJIbI
oOWTaHWs, E€IUHCTBA YEIIOBEUECKHX pac, HEOOXOAMMOCTH COXPAHCHUS
MHOTr000pa3us BUOB U SKOCUCTEM KaK YCIOBUSI COCYIIIECTBOBAHUS TIPUPO/IBI
1 9E€JI0BCUYECTBA;

— yMEHHME OIIEHUBATh TUIOTE3bl U TEOPUM O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YeJIOBEYECKMX pac, O TMPUYMHAX, TOCIHEACTBUIX MU  CIOco0ax
IIpe0TBpaICHUS I100aJbHBIX H3MEHEHUN B Ouocdepe.

2. TunosnIie KOHTPOJIbHBIC 3alaHUA
HpnMepHue BapHaHTbl OIICHOYHBIX 3auanm‘/’1 AJA TEKYIIET0 KOHTPOJIA
YCneBaeMoOCTH " HpOMe)I(yTOqHOﬁ aTrrecranmmn

Homep 3aganus 2.1

Twum 3amanns OTKpBITHIN. 3aJaHUE C OTBETOM
YPpOBEHB CIIO)KHOCTH  ba3oBbli

BpewMst BeITioTHEHUS 3 MUHYTBI

[IpoBepsiemble OK 07

KOMIIETCHIIUU

IIpouumaiime mexcm, 3anuwume npasuibHull OMeem.

Paccmotpute Tabnuiyy «bronorus kak Hayka» U 3al0JIHUTE MyCTYIO STYCHKY,
BIIMCAB COOTBETCTBYIOLIMI TEPMHUH.

Pa3nen 6uonoruu [IpeameT u3yueHus
buorexnomorus Hcnonb3oBaHne OpraHM3MOB B IPOMBIILIEHHOM
IPOU3BOJICTBE MPOAYKTOB MUTAHUSI M JIEKAPCTB
CrtpoeHue opraHoB, CHCTEM OPraHOB M OPraHU3Ma

B 1LIEJIOM
OtBer:

Homep 3apanus 2.2

Tun 3aganus 3akpbIThIi. 3ajaHKE C BBIDOPOM HECKOJIBKMX OTBETOB

YPpOBEHBb CIIOKHOCTA  ba3oBbIi

Bpewmst BoInioTHEHUS 3 MUHYTBI

[IpoBepsiembie OK 07

KOMIIETEHIIUU

lIpouumaiime mexcm, gvlbepume npasuibHble OMEENbI.
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DKCnepuMEeHTATOP MPOBOAMII MOJICYET KOJIUYECTBA MPUAATOYHBIX KOPHEH U
CTOJIOHOB JO W TOCJE OKy4YMBaHUA pacTeHuil kKaprodens. Kak wusMmeHurtcs
KOJIMYECTBO MPUJATOYHBIX KOPHEU U CTOJIOHOB MOCJIC OKYUUBaHUsA?

JImd  KaxmoW BEJIWMYUHBI OMNPEICIUTE COOTBETCTBYIOIIMM XapakTep €€
W3MEHEHHUS:

A) yBenuuuTcs
b) ymenpmmrcs
B) He uzmenuTcs

3anumure B TaOIMILy BEIOpaHHbBIE OYKBY JIJIsl KaXKJ0M BeIMUMHBI. ByKBbI B

OTBETE MOTYT MOBTOPSITHCSI.

KoJinuecTBO NpuIaTOYHBIX KOPHEH KosnuecTBo cTOJIOHOB
OtBer:
Homep 3apanus 2.3
Twum 3amanns OTKpBITBIN. 3a7JaHUE C OTBETOM
YPOBEHB CIIOKHOCTH bazoBe1it
Bpewms BbINOTHEHUS 8 MUHYT
[IpoBepsiemble OK 07
KOMIIETEHIIUH

IIpouumaiime mexcm. 3anuwiume omeem.

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

B oTBeTe 3anummTe TOJIbKO COOTBETCTBYIOIIEE YHUCIIO.

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

IIpouumaiime mexcm. 3anuwiume omeem.

CKOJIbKO BapHaHTOB T€HOTHUIIOB MOJYYUTCS Y TOTOMCTBA NIPU TUTUOPUITHOM
CKpEIIMBAaHUM  MOHOTOMO3UTOTHOTO MO  JOMHHAHTHOMY  aJJIelll0 |
JTIUTOMO3HUTOTHOTO 10 PEIIECCUBHBIM QJIJIEJISIM OPraHU3MOB?

B oTBeTe 3anummTe TOIHKO COOTBETCTBYIONIEE YUCIIO.

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

Anepuas
obonouka

Howmep 3apanus
Tun 3aganus

YPpOBEHB CIIOKHOCTH
Bpewmst BbInoTHEHUS

[IpoBepsiemble
KOMIICTCHIIUU

2.6

3aKphIThIM. 3a/laHUE HA YCTAaHOBJICHUE COOTBETCTBUS
bazoBpbIit

8 MUHYT

OK 07

Hpoqumadme meKcnt u ycnmaHosume coomeemcmeue.

K kaxnon

MO3UIMK, JAaHHOW B  JIEBOM CTOJOLle, TOJIOEpUTE

COOTBETCTBYIOIIYIO TO3MIMIO M3 TPaBOTO CTOJONA (YCTAaHOBUTE COOTBETCTBHUE
MEXKIy XapaKTEepUCTHKAMH W KJIETOYHBIMU CTPYKTypamu, 00OO3HAUCHHBIMH Ha
cxeme BbIIIe udpamu 1, 2, 3):

XapakTepuCTUKHU Kiterounsle CTpyKTypbI

A | yyacTByeT B caMonepeBapuBaHuM KJIeTKu (aBrommze) |1 |1
b | TpaHcnopTHpyeT BellecTBa K anmnapary I onbku 2 |2
B | yyacTByeT B cuMHTe3€ O€IKOB 3 |3
I' | obecrieunBaeT CEKPELMIO BEMECTB U3 KIETKH
JI | ocymiecTBiIseT BHYTPUKIECTOUHOE MUIIIEBAPEHHUE
E CJIIMBAETCS C IUIA3MAJIEMMOM IIPHU SK301IMTO3€
3anuiuTe BIOpaHHbIE HUQPHI O] COOTBETCTBYIOIIMMHU OYKBAMH:
A b B I I E
Homep 3apanus 2.7
Tun 3aganus 3akphIThIN. 3a7aHne ¢ BLIOOPOM HECKOJBKUX OTBETOB
YpoBeHb CIIOKHOCTH  ba3oBeiit
Bpewms BeinonHeHUA 3 MUHYTBI
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[TIpoBepsiembie OK 07
KOMIETEHIIUU

IIpouumatime mexcm, evibepume 8ce npaguibHvle OMBEEMmbl.

Kakne w3 TmepeyuciaeHHbIX HIKE YTBEPXKACHUS MOXHO OTHECTH K
XPOMOCOMHOM Teopuu HacneacTBeHHocTH T. Moprana?
A) MecTorosoxeHne reHa B XpOMOCOME Ha3bIBACTCS JIOKYC

b) I'ensl, pacnosioxkeHHbIE B OJHOM XpOMOCOME, HACIEAYIOTCS COBMECTHO
B) bnuskue Busibl 00pa3yoT roMOJIOTHYHbBIE Pl HACIEACTBEHHOM
U3MEHUYHUBOCTU
') CuenuieHre reHOB MOKET HapYIIAThCA B PE3yJIbTaTe KPOCCUHIOBEpa

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

MOCJIe0BaTEILHOCTH

YPpOBEHb CIIOKHOCTH  bazoBblii
Bpewms BeimionHeHUS 5 MUHYT
[IpoBepsiemble OK 07
KOMITIETCHITUU

3ananue

Ha YCTAaHOBJICHHUC

lIpouumaiime mexcm u ycmanogume nocie008amenbHoCmb.

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

1) mosny4yeHue mramMma OakTepuid ¢ TEHOM MHCYJIMHA
2) BcTpauBaHHe reHa nHcyinHa B miasmuanyto JJHK 6akrepun
3) BbIICJIEHHE T€HA MHCYJIMHA U3 KJIETOK YeJOBeKa
4) BcTpanBaHUE peKOMOMHAHTHOM TIa3MHU/IbI B TCHETUYECKH armapat OakTepuit
5) NPOMBIIIEHHOW MPOU3BOACTBO TOPMOHA MHCYJIMHA
3anuiuTe COOTBETCTBYIOUIYIO MOCIEA0BATEIbHOCTh HU(P CleBa HAPABO:

Homep 3apanus 2.9

Tun 3aganus

YPpOBEHB CIIOKHOCTH [ToBbIIIEHHBIN
BpewMst BeITioTHEHUS 8 MUHYT
[IpoBepsiembie OK 07

KOMIIETEHIIUH
IIpouumaiime mexcm u yCmauogume coomeencmasue.
K kaxmoit mo3unuM, JaHHOH
COOTBETCTBYIOIIYIO TMO3UIMIO U3 TPABOTO CTOJIONA (YCTAaHOBUTE COOTBETCTBHE
MEXKJTy XapaKTEPUCTUKAMU U OPTaHU3MaMH):

B

JEBOM

3akphIThIid. 3aJaHUE HA YCTAHOBIIEHUE COOTBETCTBUS

cTosiOlie, moadoepuTe

OJIMH IIEUHBIN T0O3BOHOK

Pearupyronue Bemiecrsa [TpoayxT(bl) peakuuu
A | cOpaceIBaHHE POTOBOTO MOKPOBA BO BPEMsl JIMHBKH 1 | Bapan
b | HanMuue U3BWIMH B KOpE OOJIBIINX MOTYHIAPHA 2 | rpebeHYaThlii TPUTOH
B | mocrosiHHas TemnepaTypa Tena 3 | KocaTka
r
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Jil TpeXKaMepHOe cepAlle 6€3 MeperopoKu B )KEIyI0UKe
E pa3BUTHE U3 AUII C KOKUCTON 000JIOUKON

3anummTe BIOpaHHBIC ITU(PHI O] COOTBETCTBYIOIUMH OYKBAMM:
A b B I | E
Homep 3apanus 2.10
Tun 3aganus 3aKkphIThId. 3ajaHuEe C BLIOOPOM HECKOJIBKMX OTBETOB
YpoBeHb clio)KHOCTH  [TOBBIIEHHBIN
Bpewms BeimmonHeHUs 3 MUHYTBI
[IpoBepsiembie OK 07
KOMIIETEHIIUH

lIpouumaiime mekcm, gblbepume npasuibHvle OMeenbi.
BriGepeTe Tpu BepHBIX OTBETA M3 IIECTH, ITOJ KOTOPHIMHA OHU YKa3aHHI.
JlyOpaBa — ycToiMuuBasi 5KOCUCTEMa, TaK KaK B HEMl

A) 3aMKHYTBIN cOaJaHCUPOBAHHBIM KPYTOBOPOT BEIIECTB

b) oGuTaroT npoayIeHThl U peTyIeHThI

B) mouBa conep:kut Majo rymyca

') menu nuTaHus IJIWHHBIC, Pa3BETBICHHBIS

J1) brmomacca KOHCYMEHTOB MpeodagaeT HaJ OMOMacCOi IPOTyIIEHTOB

E) oburtaet 601b1110€ KOTMYECTBO BU0B PACTEHUM U )KUBOTHBIX

Otser:
Homep 3aganus 2.11
Tun 3aganus 3aKphIThI. 3aJaHUE HA YCTAHOBJIIEHUE COOTBETCTBHS
YPpOBEHB CIIOKHOCTH [ToBbIIEHHBIN
Bpewms BoInonHEHNA 8 MUHYT
[IpoBepsiembie OK 07
KOMITETEHLIUN

Hpoqumaﬁme meKcnt u ycmaHosume coonmeemcmeue.

K xaxmoit mosumuu, JaHHOM B JIGBOM  CTOJNOIE, moja0epuTe
COOTBETCTBYIOIIYIO TO3UIIMIO M3 TPABOTO CTOJ0MAa (YCTaHOBHTE COOTBETCTBHUE
MEXy MpUMEpPaMH U JO0Ka3aTeILCTBAMHU YBOJIFOLIMH):

[Tpumepsl JlokazarenbCcTBa HBOTIOIUHU
OCTaTOK TPETHErO BEKA y UEIOBEKa 1 | pyauMeHTHl
OCTaTOK MOsIca 33 JHUX KOHEYHOCTEH Y TUTOHOB 2 | aTaBU3MBI
XBOCT y YEJIOBEKa
HEJIOPa3BUTHIE BTOPOM MW YETBEPTHIM Nalblbl B
KOHEYHOCTH Y JIOHIaIu
pa3BUTas MIEPCTh Y KUTOOOPA3HBIX
MHOT'OCOCKOBOCTb Y 4eJIOBEKa

— | | o[>

1 =

3anummTte BeIOpaHHBIC ITUMPHI O] COOTBETCTBYIOMIMMU OYKBAMH:
A b B I | E
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Homep 3ananus 2.12

Tun 3aganus 3akpeITHIi. 3a7aHne C BLIOOPOM HECKOJIBKUX OTBETOB
YPpOBEHBb CIIOKHOCTH  bazoBblii

Bpewmst BoinoTHEHUS { MUHYT

[IpoBepsiembie OK 07

KOMIIETEHIIUH

IIpouumatime mexcm, gvibepume 6ce NpasUibHblE OMEENDbL.

[Ipoananu3upyiite nuarpaMMmy, Ha KOTOPOH TpeJCcTaBlIeHa 0 MOJEBOK B
3UMHEM painoHe ymactod coBbl B 2010-2015 rr., onpeaeneHHas 1o HailJ€HHBIM
OCTaHKaM CKEJICTOB IOJEBOK B TOTajkax (HEMepeBapeHHBIX OCTaTKax e€Jibl,
OTPBITHYTBIX COBOM).

BriOepere Bce yTBEpKIEHHS, KOTOpPbIE MOXHO chOpMyIMpoBaTh Ha
OCHOBAHWHU aHAJIN3a MPEACTaBICHHBIX JaHHBIX.

100 .

80 1

60 |

40 |

Honsa ckesneTor
nonésox B noraakax (%)

20 |

0 - .
2010-2011 2011-2012 2012-2013 2013-2014 2014-2015
loper
A) 3umoii 2010-2011 1 2014-2015 rT. OCHOBY pallMOHa yIIACTON COBBI
COCTAaBJISUIM HE MOJIEBKU
b) [Momynsmust monépok OblJ1Ia MUHMMAaIbHOM B 3uMHUM riepuoy 2010-2011 u
2014-2015 rr.
B) B parnone ymacTheix COB YHCIIO MOJAEBOK 3aBUCUT OT UX YUCIEHHOCTH B apease
(KOHKPETHOM MECTHOCTH)
') Pammon ymiactoit COBbI 3aBUCUT OT TEMITEPATYPHOTO PEKUMA 3UMOM
J1) Yamie Bcero noji€BKM CTaHOBWJIMCH MUILEH yIIacToi coBbl 3umoit 2011-2012 rr.

OTBerT:
Homep 3apanus 2.13
Twum 3amanns 3akphIThIN. 3a7aHne ¢ BLIOOPOM HECKOJBKUX OTBETOB
YpoBeHb ciioxHOCTH  ba3oBblil
BpewMst BeITioOTHEHUS 3 MUHYTBI
[TpoBepsiembie OK 07
KOMIICTCHITUH

IIpouumatime mexcm, vibepume nPasuUIbHbIE OMBEEMDbI.

BriGepete Tpu BepHBIX OTBETA U3 MIECTH, MO KOTOPHIMUA OHU YKA3aHBI.

Kakue u3 mepedncieHHBIX HUKE METOJOB HCIOJIB3YIOTCS B  CEJICKIIUH
KpPYITHOT'O pOraToro ckora?
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A) noaumnIonaus

b) knonupoBanue

B) panuannoHHblii MyTareHes

') uHIMBU Y ANTBHBIN OTOOP

J1) orOop 1o 3KCTEpPHEPY

E) or6op mpon3BoauTENS IO TOTOMCTBY

Ortger:
Homep 3apanus 2.14
Tun 3aganus 3aKpBITHIN. 3aganue Ha YCTaHOBJICHHE
MOCJIEA0BATEIBHOCTH
YpoBeHb ciioKHOCTH  [1OBBIIIEHHBIN
Bpewms BeinonHeHUA S MHUHYT
[IpoBepsiemble OK 07
KOMITETECHIIUH

lIpouumaiime mexcm u ycmanogume nocie008amenbHoCmb.

Y cTaHOBHUTE MOCIEIOBATENBHOCTD JEUCTBUAN UCCIIEIOBATENS 1T TOJTYUYCHUS
B ITIOTOMCTBE pacuierieHus 9 : 3 : 3 : 1 npu AUruOpuIHOM CKpEIIMBaHUN PACTEHUH.
1) orbGop JUTrOMO3UTOTHBIX POAUTEIBCKHX OCOOEH C  aJbTepHATUBHBIMU
MpU3HaAKaMH1
2) noyry4eHue eIMHOOOPa3HOTO MOTOMCTBA
3) ckpeuuBanue ruopus1oB F1
4) nosiBJICHUE YETHIPEX (PEHOTUMMUECKUX TPYIII
5) rubpuauzanusi IMroMO3UTOTHBIX 0cOoOen

3anumuTe COOTBETCTBYIONIYIO MOCIEA0BATEIBHOCTD ITU(P ClIeBa HAPABO:

| | | | | |

Homep 3apanus 2.15

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

Bpewms BoInonHEHNA 8 MUHYT

[IpoBepsiembie OK 07

KOMIIETEHIIUH

IIpouumaiime mexcm. 3anuwiume omeem.
Kakxum HOMEpOM Ha pUCyHKE 0003HAUYEHO SIIIO0 rmapa3urta’?
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OTtBeT:

Homep 3ananus
Tun 3aganus

YPpOBEHB CIIOKHOCTH
Bpewms BeimionHeHUS

[IpoBepsiemble
KOMIIETEHLINH

2.16

3aKkpbIThIM. 3aJJaHUE HA YCTAHOBJIECHUE COOTBETCTBUS
IloBbI1TIEHHBIHI

8 MUHYT

OK 07

Hpoqumaﬁme mexKcm u ycmaHosume coomeemcmeue.

K xaxnmon

NO3UIMK, JAaHHOW B JIEBOM cTOJOLE, TMOJI0EpUTe

COOTBETCTBYIOIIYIO MO3ULHMI0O W3 MPaBOro crojodna (yCTAHOBUTE COOTBETCTBHE
MEXIY XapaKTEepPUCTHUKAMU U OpraHu3MaMH, 00O3HAUYEHHBIMHU HA PUCYHKE BBIIIIEC

mudpamu 1, 2, 3):

Pearnpyromue BeniecTsa [TpoaykT(bl) peakuuu

pa3MHOXaETCs sIMaMHu

[

1

o1 >

napasmra

SBIIAETCS Cpelloil OOMTaHUsS TMOJIOBO3pENoi cramuu | 2 | 2

3apakaeTcs MpH ynoTpedJieHUH GUHHO3HOTO Msica 3 13

00HUTaeT B aHaYPOOHBIX YCIOBUSIX

3a00eBacT ITpU 3arjiaTbIBaHUU U1 ITapa3suTa

||

ABJIICTCA TCPMABPOANTOM

3anuiuTe BIOpaHHbIE HUMPHI 10 COOTBETCTBYIOIMMHU OYKBAMH:
A b B I | E
Homep 3ananus 2.17
Tun 3aganus 3akpbIThIi. 3ajaHuE C BBIOOPOM HECKOJIBKMX OTBETOB
YPpOBEHBb CIIOKHOCTA  ba3oBbIi
Bpewmst BeinoHeHUsS 3 MUHYTBI
[IpoBepsiembie OK 07
KOMIIETEHIINH
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IIpouumaiime mexcm, gvlbepume npasuUibHble OMEENbl.
BriGepete Tpu BepHBIX OTBETA U3 MIECTH, MO KOTOPHIMA OHU YKA3aHBI.
Kakue npuzHaku xapakTepHbl 1J1 OOIBIIMHCTBA 3€JEHBIX BOJIOPOCIICH?
A) 00pa3yIoT 300CIOPEI
b) umerot nuddepernrpoBaHHbIe TKAHN
B) BBITIOJIHSAIOT pOJIh PEAYIICHTOB B 3KOCUCTEME
') comepxat xJ0pohUiuT B Ka4ECTBE TIPEOOTaIAF0IIETO MUTMEHTA
J1) SIBASIIOTCA TOJIBKO MHOTOKJIETOYHBIMU OPTaHU3MaMU
E) He umeroT oprason

Otser:
Homep 3apanus 2.18
Tun 3aganus 3aKpBITHIN. 3anganue Ha YCTaHOBJICHHE
MOCJIe0BaTEILHOCTH
YPpOBEHBb CIIO)KHOCTH  bazoBbli
Bpems BeimionHEeHUS 5 MUHYT
[IpoBepsiemble OK 07
KOMIIETEHIIUU

IIpouumatime mexcm u ycmanosume nocie008ame bHOCMb.
YcTaHOBUTE TOCIIEIOBATEIFHOCTh CHCTEMATHYECCKUX TPYIIT OPTaHU3MOB,
HA4YMHAasi C CaMOT0 BBICOKOTO PaHTa.
1) BypaunukoBsie
2) Pactenus
3) MenyHuia TémMHas
4) JIBynosbHbIE
5) MenyHnuna
6) [TokpbITOCEMEHHBIC
3anummTe COOTBETCTBYIONIYIO MOCIEAOBATEILHOCTD ITM(P ClIeBa HAPABO:

Homep 3apanus 2.19

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

BpewMst BeITioTHEHUS 8 MUHYT

[IpoBepsiembie OK 07

KOMIIETCHIIUU

Ilpouumaiime mexcm. 3anuwiume omeem.
DKcnepuMeHTaTop U3ydall 0COOEHHOCTH (u3HoIoruu cobak. [ns 3Toro on
noMeIiall rpynmny cobak B kKamepy ¢ BiaxHocThio 50% u co3naBan B Kamepe

ornuyHble oT ontumyma (18 °C) Temneparypublie ycioBus. IlomyueHHble
€3yJIbTaThl IPEICTABIICHBI B TA0JIHULIE.
Temneparypa, YacroTta gpixaHusi co0ak, BAOXOB/MHH.
°C Cobaka 1 Cobaka 2 Co0axka 3 Co0axka 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 3KCIEpUMEHTE OyJeT He3aBHUCHUMOMU
(3aaBaeMOi IKCIIEPUMEHTATOPOM), a Kakasg — 3aBUCUMON (M3MEHSIOIIENCcsS B
AKCTIEpUMEHTE)?

Bompoc 2: Kakue nBa ycioBUsI JOJDKHBI BBIMOJHSATHCS MPU MOCTAHOBKE
OTpULIATEIBHOTO KOHTpOJds B 3TOoM sKcnepuMenTe? (CrpaBka. OTpuliaTeabHBIHN
KOHTPOJIb — 3TO AKCIIEPUMEHTATBHBIN KOHTPOJb (OTBIT), TPH KOTOPOM H3ydaeMbIit
00BEKT HE TIOJIBEPraeTCs IKCIEPUMEHTATBHOMY BO3CHCTBUIO C COXpaHEHUEM BCEX
OCTaJIbHBIX YCIOBUH).

Bomnpoc 3: C kakoii 11e51b10 He0OX0IUMO OCYIIECTBIISATh TAKOH 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 [ToBbIIEHHBIN

BpewMst BeITIOTHEHUS 8 MUHYT

[IpoBepsiemble OK 07

KOMITIETCHITUU

llpouumarime mexcm. 3anuwiume omeem.
Ha cxeMe nzo0OpaxxeHbl HaYaJIbHbIE CTAIUM PA3BUTHUS IBYI0JILHOTO PACTEHUS
C MOMEHTA OIJIOJJOTBOPEHHUSI.

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

Bonpoc 2: HazoBuTe CTpYKTYypbl CEMEHH MOKPBITOCEMEHHBIX PAacCTEHUU,
pa3BUBAIOIIMECS U3 YYacTKOB 1, 2, 3,

Bormpoc 3: Kakyro ¢yHKIIHIO BBIOTHSIET TKaHb, 00pa3yoias CTpYKTYpsI 1 u
27

OtBert Ha Bompoc 1:

OtBer Ha Bompoc 2:

OtBert Ha Bompoc 3:
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3. Iloka3aTesn U IKaJIA OLeHUBAHUS
3.1. Tekyniuii KOHTPOJIb — YCTHBIH ONPOC

[Ixana oreHuBaHusg

ITokazarenu

OTJIMYHO

IIPUMEPBI

HC

TOJBKO U3

yueOHHUKa,

- 00yJaroIIUiCs TOJHO M3JIaraeT MaTepua, AaeT MPaBUIbHOE
OIpe/ICIEHUE OCHOBHBIX IMOHSTHI;
- oOHapy)KMBaeT MOHMMAHWE Marepuaga, MOXET 00OCHOBATh
CBOM CYXKIEHHS, NPUMCHHTH 3HAHHMsS Ha IMPAKTHKE,
HEOOXOIMMEIE
CaMOCTOSATENILHO COCTABIIEHHBIE;
- U3jIaracT MaTepuall MOCACI0BATEIbHO U MPABUILHO C TOYKH
3pEHHsI HOPM JIUTEPATYPHOTO SI3bIKA

IIPUBCCTHU
HO H

X0po1Io

oOyyJaronuiics

naer

OTBET,

YOBJICTBOPSIOLIUI
TpeOOBaHUAM, YTO M JUISI OTMETKH «5», HO JIOMyCKaeT 1-2 ommuoKkH,
KOTOPBIE CaM K€ UCIIPABIISET, U 1-2 HeJjoueTa B IOCIIeI0BATeIbHOCTH
Y SI3BIKOBOM O(DOPMJICHUH H3JIAraeMOro

TEM XKeE

YIOBJIETBOPUTEIHHO

oOyyaronuiics OOHapy>KMBaeT 3HAHWE M TMOHUMAHUE OCHOBHBIX
MOJIOXKEHHI JAHHOM TEMBI, HO:
- U3JIaraeT Marepuay HEMOJHO W JIONMYCKaeT HETOYHOCTH B
OIIpEICIICHU Y TTOHITUH WU POPMYJIMPOBKE MIPABHUIT,

- HE YMEET JIOCTaTOYHO TITyOOKO M J0Ka3aTelbHO 00OCHOBATH
CBOU CYXJICHUS M IIPUBECTH CBOU IMPUMEPBIL;
- u3JaraeT Marepuajl HEMOCJEIOBATENbHO W  JIOIYCKaeT
OIIMOKH B I36IKOBOM O(OPMIICHHH HU3JIaraeMoro

HEYIOBJIETBOPHUTEJIbHO

oOyuJaroruiics

OOHapyKUBAECT
COOTBETCTBYIOILIETO BOMPOCaA, AOMYCKAET OMUOKU B (OPMYJINPOBKE
OIpeJIeNIeHUIl U MpaBUJl, UCKAXKAIOIINUE UX CMBICI, OECIOpsAI0YHO U
HEYBEPEHHO M3JIaraeT MaTepuall

HC3HAaHHC

OOJIBLIEN

qaCTu

3.2. Tekyuuii KOHTPOJIb — MUCLMEHHBIH ONPOC

Kpurepun [Toka3zaTenu M MKaja OEHUBAHUS
OILICHUBAHUA 5 4 3 2
HOJHOTa M |oOydarommiics o0yyaromuics oOyyaromuiics oOyyaromuics
MPaBUIBHOCT | TOJTHO M3J1araer | JOCTaTOYHO JEMOHCTPUPYET JI€MOHCTPHUPYET
b OTBETA marepua, JaeT |TIOJTHO  W3JIaraeT | 3HaHue U | HE3HaHUE
paBUIHHOE MaTepHuall, OJHAKO | TOHUMaHNe OonpIIe dYacTH
orpeienieHne JIOMyCKaeT 12 | OCHOBHBIX COOTBETCTBYIOII]

OCHOBHBIX ITOHATUN

OLIMOKHU, KOTOpBIE
cam xKe
ucnpasisier, u 1-2
HeZo4yeTa B
MOCJIEI0BATEIBHO
CTU U SI3bIKOBOM
odopmIIeHUH

M3J1araeMoro

MMOT0KEHUH TaHHOHN
TEMbI, HO H3Jlaract
MaTepuan HEeMOJIHO
" JTOITyCKaeT
HETOYHOCTH B
onpeieTICHuU
MMOHSTHH
bopMyIHpOBKe

NI

€ro Bompoca
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CTETEHb oOHapy»XUBaeT MPUCYTCTBYIOT 1-|He yMEeT | I0IyCKaeT
OCO3HAHHOCT | TOHUMaHUe 2 Hemodera B|JOCTATOYHO OIINOKU B
u, MaTepuana, MOKeT | 000CHOBaHUU riry0oKko u | GOpMyIIHPOBKE
MOHWMAaHUS |00OCHOBaTh  CBOM |CBOUX CYXKIEHUH, | TOKA3aTeIbHO ompeeNeHuid U
U3YYEHHOTO |CYXICHUS, KOJIMYECTBO 000CHOBAaTh  CBOM | IpaBUI,
NPUMEHHUTh 3HAHUS | TPUBOIUMBIX CYXKICHHS U | ICKQXKAIOIIHE UX
Ha MPaKTHKE, | IPUMEPOB MIPUBECTH CBOM | CMBICIT
MIPUBECTU OTPAHHYCHO MIPUMEPBI
HEe00XOAUMBIE
PUMEPBI HE TOJILKO
13 y4yeOHHMKA, HO |
CaMOCTOSITEITLHO
COCTaBJICHHbBIC
SI3BIKOBOE u3JlaraeT Marepual | u3Jaraer u3NaraeT Marepuan | 0ecropsaoYHO H
oopMIIeHHE |TOCIEeI0OBAaTENIbHO U | MaTepHall HEIOCJIEI0BaTENIbH | HEYBEPEHHO
OTBETa MPAaBWJIBHO C TOYKH | IOCTIEOBATEBHO, |0 ¥ JIONMYCKAeT | u3Jiaract
3peHus HOPM | ¢ 2-3 omuOKaMu B | MHOTO OIIMOOK B |Marepuan
JUTEPATYPHOTO SI3BIKOBOM SI3BIKOBOM
SI3bIKA odopMIIeHUH ohopMIICHUH
M3JIaraeMoro
3.3. IIpomexkyTouHasi aTTecTallMsl — KOHTPOJIbHasA padoTa
Kpurepun [TokazaTenu U MIKaJIa OUEHUBAHUS
OILICHUBAaHHUA 5 4 3 2
MOJIHOTa U | O0yyarouuiics oOyuaroruiics oOy4aromuics oOyJaronuiics
MPABHIIBHOCT | TIOJTHO U3JIaraerT | JOCTaTOYHO JIEMOHCTPHUPYET JEMOHCTPHUPYET
b OTBETA MaTepua, JIaeT |[IOJIHO  M3JIaraeT | 3HaHHe U | HE3HAHHE
MIPaBHIILHOE MaTepHas, OJHAKO |TOHNMaHHE OoJbIICl YacTu
oTmpezeNneHue JIOTTyCKaeT 12 | ocHOBHBIX COOTBETCTBYIOII
OCHOBHBIX TTOHSITUH | OIIMOKH, KOTOPHIE | TOJIOKEHUI TAHHOM | €ro BOmpoca
cam JKe | TeMbI, HO H3Jlaraer
UCTIpaBIsIeT, U 1-2 | MaTepuan HEToJHO
HeJo4YeTa B|U JIOTTyCKaeT
MOCIIEZIOBATEIHHO | HETOYHOCTH B
CTH H SI3BIKOBOM | OTIpEICTICHUHN
odopmIieHUN MTOHSATUH W
M3JIaraeMoro dbopMyIUpoBKe
CTCTICHD 0OHapyKUBaET MPUCYTCTBYIOT 1-|He yMEeT | I0IyCcKaeT
OCO3HAHHOCT | TOHUMaHue 2 Hemodera B|JOCTATOYHO OIINOKU B
u, Marepuansa, MOXeET | 000CHOBaHUU rIyOOKO 1 | GopMyIUpPOBKE
MOHMMAaHUA |00OCHOBaTh  CBOHM |CBOUX CYXKIEHUH, | TOKa3aTeIbHO ompefeneHuil u
U3YYCHHOTO |CYXICHHUS, KOJTMYECTBO 000CHOBAaTh  CBOW | IPaBUII,
NPUMEHUTh 3HAHUS | TPUBOTUMBIX CY>KICHHS U | ICKQXKAIOIINE UX
Ha MPAKTHKE, | TIPUMEPOB 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

H3JaraeT
MaTepHuan
[OCJIEI0BATEIBLHO,
¢ 2-3 ommOKaMu B
SI3BIKOBOM
odopmiieHnn

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

OeCTOpsAIOYHO U
HEYBEPEHHO
u3jaraeT
MaTepuan

3.4. IlpoMexyTouHAasi aTTecTallMsl — 3K3aMeH (TeCTUPOBaHUeE)

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

mKajla OLICHKH

eciu ooyuaronuiics HabupaeT oT 90 10 100% oT MakcUMaIbHO BO3MOXKHOU
CYMMBbI OQJIJTOB - BBICTABIISICTCS OIIEHKA «OTIMIHOY;
oT 80 110 89% - o1leHKa «XOPOIIOY,
oT 60 10 79% - OLleHKa «yJOBIECTBOPUTEIHLHOY,
MeHee 60% - OLleHKa «HEYAOBIECTBOPUTEIBHOY.
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