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CTAHDAPT
AHTOH AHaTonbesun4y Kalanpux nonmmm:aﬁqﬁmp-MMa cpeaHero o0Iero oopazoBaHus

AnaTtonbesnd KEihphH 40 1 Tovera

PABOYAS TIPOI'PAMMA ITPEJMETA
«buoJsiorus»
(10-11 kuaacce, yriay6JiéHHbI YPOBEHD)
(4 uaca B Henem0, 272 yaca)

CocraButenb: Maaunosckas JILA.

IHosicHUTEABLHASA 3AIINCKA
JlanHas nmporpamMma pa3zpaboTaHa Ha OCHOBE HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTOB:

. ®enepanpubiii 3ak0H oT 29.12.2012 No 273-®3 «O6 ob6pazoBanuu B Poccuiickoii
denepanun».
. OI'OC COO (yrBepxaeH npukazoM MunHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit

Oenepauun or 17 mas 2012 r. Ne 413, ¢ uU3MEHEHUSIMH, BHECEHHBIMHU TPUKA30M
Munuctepcta npocsernieHus: Poccuiickoii @eneparuu ot 12.08.2022 1. Ne 732)

. ®denepanpHas OCHOBHas 00pa3oBaTelibHAs IMporpamMMma CpeaHero oOIero ooOpa3oBaHUs
(yrBepikzieHa npukazoM MunuctepctBa npocsemienns PO ot 18.05.2023 Ne 37)

. denepanbHas pabouas mporpaMma o yueOHomy npeamery «buosorus» (yriyOneHHbIH
YpOBEHB).

. ®enepanbHas pabodas mporpaMmma BOCTTHTAHHS

. Konnenmust npenogaBanust yaebHoro npenmeta «buonorus» B 00meoOpa3oBaTebHBIX

opranmzamusix Poccuiickoit denepanun, peann3yrOIIX OCHOBHBIE 00pa3oBaTelbHbIC
nporpaMMsl (0100peHa pemnieHrueM QgenepanbHOTO Y4eOHO-METOIUIECKOTO 00hEAMHEHUS
1o o0mieMy 00pa3oBaHuIo, MPOTOKOJ OT 29.04.2022 Ne 2/22)

VYuebnsiii mpeamet «buosnorusy yriyonéaaoro yposss uydenus (10—11 kimacchn) siBisieTcst
OJIHUM U3 KOMIIOHCHTOB OOpa3oBaTenbHOW obOmactn «EcTtecTBeHHble Hayku». CoryiacHO
nojoxenusm ®I'OC COO, npodunbHble y4eOHBIE NMPEAMETHI, U3ydaeMble Ha YIIIYOJIEHHOM
YpOBHE, SIBJISIOTCS crocoboMm auddepeHuanuy oO0ydeHUsT Ha CTapiield CTYMEeHU IIKOJIbI
Y IpHU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CpPEAHHM OOIINM,
CpPEeHUM CIIEUATbHBIM U BBICIIUM 00Opa3oBaHueM. B To ke Bpemsi KaKIblii U3 3THUX Y4eOHBIX
MpeIMETOB JOJKEH ObITh OpPUEHTHUPOBAH Ha MPHOPUTETHOE pellieHne 00pa30BaTENbHBIX,
BOCITUTATENBHBIX W Pa3BUBAIOIIMX 3a/la4, CBS3aHHBIX C NpodopUeHTAIMEe O0yJaromuxcs
U CTUMYJIMpPOBAaHHMEM UHTEepeca K KOHKPETHOW o00JacTM HaydyHOTO 3HAHUS, CBSI3aHHOTO
¢ Ouosoruei, MeAUIMHOM, SKOJIOTUEH, ICUX0JIOTHEH, CIOPTOM UM BOSHHBIM JICJIOM.

[Iporpamma naét npeacraBiaeHe O LM U 3a7jauax u3ydyeHus: yaueOHoro npeamera «buonorus»
Ha yri1yOI€HHOM ypOBHE; onpeaensieT obsa3aTensHoe (MHBApUAHTHOE) PEIMETHOE COJIepKaHue,
€ro CTPYKTYpHUpOBaHHME MO pa3[eliaM U TeMaM, paclpeielieHHe MO KIaccaMm; pPEeKOMEHIyeT
MOCJIEIOBATEIPHOCTh ~ M3YYEHHUsT  y4eOHOro  Marepwaia  C y4€TOM  MEXKIPEIMETHBIX
Y BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO TIpollecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaronuxcsa. B mporpamme peann3oBaH MPUHIUI MPEEMCTBEHHOCTH C M3Y4YE€HHUEM OHOJIOTUH
Ha YpOBHE OCHOBHOT'O 00111ero 00pazoBaHus, Oaroapsi 4emMy npocMaTpUBAETCS HAIIPABIEHHOCTh
Ha MOCJEyIoIee pa3BUTHE OMOJIOTUYECKHX 3HAHHM, OPHUEHTUPOBAHHBIX HAa (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS, OKOJIOTUYECKOTO  MBINIJICHUS, TPEJCTaBICHUI
0 3/I0pOBOM 00pa3e >KU3HM, Ha BOCIIUTAHUE OEPEKHOTO OTHOIIEHUS K OKpY>KaIoIIel MPUpOIHON
cpene. B mporpamme Takke TOKa3zaHbl BO3MOXHOCTH YyueOHoro mpenmera «buomorus»
B peanmzanu  TpeboBaHuit CraHgapTa K MIIAHUPYEMBIM JMYHOCTHBIM, MeETampeaIMeTHBIM
U IpeIMETHBIM pe3yiabTaTaM oOy4eHHs | B GOPMUPOBAHWU OCHOBHBIX BHIOB Y4eOHO-
MO3HABATEIHPHON JIEATEIHPHOCTH OOYYAIOIIUXCS 1O OCBOCHHUIO COJIEPKaHUS OHOJIOTHYECKOTO
oOpa3oBaHUs Ha cTapiiei CTyNeHH 00I1e00pa30BaTeIbHOM MIKOJIBI.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT O ITIPEJIMETA «bHOJIOI'US»
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VYueOuHblii mpenMer «bUONOTHS» HAa CTYNEHH CpeIHero oO0Imero oOpa3oBaHUS 3aBEpIIACT
Ouosornyeckoe 0Opa3oBaHKE B MIKOJE W OPHEHTUPOBAH HA PACUIMPEHHE W YriyOlieHue 3HaHWUN
oOydaromuxcss O JKMBOW TIPUPOJIE, OCHOBAX MOJCKYIIPHOW U KICTOYHOW OHOJIOTHH,
SMOPHOIOTHN U OMOJIOTUM Pa3BUTHS, T'€HETUKHU, CEJICKIUH, OMOTEXHOJOTHH, IBOJIOIHMOHHOTO
YYEHUS U YKOJIOTHH.

Nzyuenne yuebHOTO mpenmMera «buonorusi» Ha yriyOJIeHHOM YpPOBHE OpPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOUIMXCS K MOCJIEAYIONIEMY TOJIYYCHHI0 OHOJOTHYECKOTO 00pa3oBaHUs
B By3aX U OpPraHU3aUAX CPETHETO MpodecCHoHaNbHOro 00pazoBanmsi. OCHOBY €ro COJepKaHuUs
COCTaBJIIET CHUCTEMa OWOJOTMYECKMX 3HAHWH, TOJYYEHHBIX NPH H3YUYECHHH OOYyJarOIUMUCS
COOTBETCTBYIOIINX CHUCTEMATHUYECKUX pa3JelioB OWOJIOTMH B OCHOBHOW mikone. B 10—
11 knmaccax 3T 3HaHMS MOJy4YaloT pa3BuTHe. Tak, pacHIMpeHbl W YriayOJIeHbl OHOJIOrMYecKue
3HaHHUS O PAaCTCHHSX, JKHUBOTHBIX, TpHOax, OaKTepusx, OpraHU3Me dYeloBeKa, OOImX
3aKOHOMEPHOCTSIX KH3HH; JOTIOJHUTEIHHO BKIIOYEHBI OMOJIOTHYECKUE CBEIEHHS MPUKIATHOTO
Y TIONCKOBOTO XapakTepa, KOTOPhIe MOKHO HCIOJIh30BaTh KAK OPHEHTHUPHI IS TIOCIIETYIOIIETO
BbIOOpa  mpodeccun.  Bo3moxHa ~— Takke ~— MHTerpanus — OWOJIOTMYECKUX  3HaHUU
C COOTBETCTBYIOIITUMHU 3HAHUSAMH, TOJYYCHHBIMH OOYUYAIONIUMUCS TIPH HW3YYCHUU (DU3HKH,
XHMHH, Teorpauu 1 MaTeMaTHKH.

CtpykTypa mporpammbl ydeOHOTO mpenmeTa «bHoNOTHsS» OTpaskaeT CHUCTEMHO-YPOBHEBBIH
Y DBOJIIOIIMOHHBIN TOAXOMABI K M3ydeHHio Ouonoruu. CoraacHO WM, H3Yy4aloTCsS CBOWCTBA
¥ 3aKOHOMEPHOCTH, XapaKTEPHBIE JIIs )KUBBIX CUCTEM Pa3HOTO YPOBHS OPTaHHU3AINH, BOJFOIHA
OPraHWYECKOTO MHUpa Ha 3eMIie, COXpaHeHHUsT OMOJIOTHYECKOT0o pa3HooOpa3us mraneTsl. Tak, B 10
KJIacCe M3Yy4aroTCs OCHOBBI MOJICKYJSIPHOW U KJIETOYHOW OMOJIOTHH, SM-OpHOJIOTHH U OUOJIOTUH
pa3BUTHS,  TEHETUKU U CENeKUHUH,  OWOTEXHOJOTMHM U CHHTETHYECKOW  OMOJIOTHH;
AKTYATM3UPYIOTCS 3HAHMS OOyJaromuxcsi Mo OOTaHWKE, 300JI0THH, aHATOMHUH, (PU3MOJIOTHH
yenoBeka. B 11 kmacce wW3y4aroTCs SBOJIIOIIMOHHOE YYEHHE, OCHOBBI JKOJOTHM W YUYCHHUE
o buocdepe.

VYueOnplii mnpeamer «buosnorus» Tpu3BaH 00ECIEYUTh OCBOEHHE OOYJaArOITUMUCS
OMOJIOTMYECKUX TEOpPHIl U 3aKOHOB, WJAEW, NPUHLUIIOB U MPaBUI, JEKAUMX B OCHOBE
COBPEMEHHOM eCTeCTBEHHO-HAYyYHOW KapTUHBI MHUPA; 3HAHUW O CTPOCHHH, MHOTro00pazuu
U OCOOCHHOCTSIX KJIETKH, OpraHH3Ma, MOMYJAIHMH, OHUOIIEHO3a, DKOCHCTEMBI; O BBIIAIOLIUXCS
HAyYHBIX JIOCTH)KEHHUSX, COBPEMEHHBIX MCCIEJIOBAHUSAX B OHMOJIOTUH, MPUKIAJHBIX AacleKTax
Ouonornueckux 3HaHUi. [ pa3BUTUA U MOAJIEp)KaHUS MHTepeca OO0ydaromuxcs K OMoJoruu
Hapsily CO 3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOI0 MaTepualia B COJACp)KaHUU Y4eOHOIo
npenMera «buosorus» MpeaycMOTPeHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJICHHS U Pa3BUTHS TOM
WM MHOM oO0nacTh OHOJOTHU, BKJIAIOM OTEUYECTBEHHBIX U 3apyOekKHBIX YUYEHBIX B peLICHUE
BOKHEHIINX OMOJIOTMYECKUX U SKOJOTHUECKUX MPOOIEM.

HEJIN U 3AJAYU YYEBHOI'O ITPEIMETA «bHOJIOI' U51»

Henp u3ydyenuss yueOHOro mpenmera «buonorus» Ha yriayOGn€HHOM YpOBHE — OBJaJIeHUE
0oOy4arouMMUCsl 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3allid >KUBBIX CHUCTEM
pPa3HOTO paHra U MpPHOOpeTeHNe YMEHHI HCIONIb30BaTh 3TH 3HaHHS B (JOPMUPOBAHUU MHTEpECa
K OMpeenéHHON 00nacTu mpodecCHOHANBHON JIEATENbHOCTH, CBSI3aHHOW C OMOJOTHEH, wiH
K BBIOOPY yueOHOTO 3aBeICHUS I MTPOJOHKEHHSI OMOIOTHYECKOT0 00pa3oBaHusl.

Joctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrmyOia€HHOM YpOBHE
obecrnieunBaeTcs PeIIeHueM CIIEeIYIONIUX 3a/1a4:

e OCBOEHHE 00YUAOIUMUCS CUCTEMbI OMOJIOTUYECKIX 3HAHUIN: 00 OCHOBHBIX OMOJIOTHUECKUX
TEOpUAX, KOHLENUHUAX, TMIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MPaBWIAX, COCTABIISIIOLINAX
COBPEMEHHYI)  €CTECTBEHHO-HAy4YHYI0  KapTHHY MHpa; O CTPOSHHH, MHOT000pa3uu
1 OCOOCHHOCTSIX OMOJOTHYECKUX CUCTeM (KJIE€TKa, OpPraHu3M, MOMYJSIUs, BHJ, OHOTeOIeHO3,
ouocepa); 0 BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX UCCIEAOBAHUSIX B OHOJIOTHH;
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e O3HAaKOMJIHHE  OOyd4aromuxcs € METOJaMHM  TO3HAHUS ~ JKMBOM  NPHPOJIBIL:
MCCIIEI0BATEILCKUMHU METOJaMU OMOJIOTMYECKHX HAayK (MOJIEKYJISIPHOW M KJIETOYHOH OHosoruwu,
SMOPHOJIOTUN U OMOJIOTUU PA3BUTHUS, TEHETHKH M CEIEKINU, OMOTEXHOJOTMH U CUHTETHYECKOM
OMOJIOTUHM,  TAJCOHTOJOTHH, OKOJOTHMH); METOJAaMH  CaMOCTOSTEIBHOTO  MPOBEICHHUS
OMOJIOTUYECKUX HCCIEIOBAaHUN B J1abopaTopuu W B IpHpojie  (HaOMoAeHue, H3MEpEHHe,
SKCTIEPUMEHT, MOJICITMPOBAHHE);

e OBJIaJiIcHUE OOYYAIONMMHUCS YMEHHUSMH: CAaMOCTOSITEIHHO HAaxXOJWUTbh, aHAJU3UPOBATHh
U WCIIOJIB30BAaTh  OMOJIOTHYECKYI0  HMH(QOpPMAIMIO;  TOJB30BAThCS  OHMOJOTHYECKOU
TEPMUHOJIOTHEH W CUMBOJIMKOW; YCTaHABIMBATh CBS3b MEXIY pPa3BUTHEM OWOJIOTUHU
U COIMAIBHO-I)KOHOMHUYECKUMHU U HKOJOTHYECKUMHU MpoOIeMaMi YeJOBEYeCTBA; OIICHUBATh
MOCJIC/ICTBHSI CBOEW JESATENBHOCTH TIO0 OTHOIICHUIO K OKPY)KArolled MpUpOTHON cpene,
COOCTBEHHOMY 3/IOPOBBIO U 3JI0POBBIO OKPYXKAKOIIUX JIFOJel; 000CHOBBIBATH M COOJIOAATh
Mephl TMPOPMIAKTUKA WH(GEKIMOHHBIX 3a00JeBaHUN, WpaBWiIa TIOBEICHUS B MPHUPOIEC
u obecrieueHust  0€30MacCHOCTH  COOCTBEHHOM  KU3HEAESATEIbHOCTH B UpPE3BBIYANHBIX
CUTyallUsIX TPHUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepHu30BaTh COBPEMEHHBIE
Hay4HbI€ OTKPBITHS B 00JaCTH OMOJIOTHY;

e pa3BUTHE y OOYUAIOMIMXCS WHTEIUIEKTYAJIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B TpoIliecce
3HaKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCIICIOBAaHUSMH B OHOJIOTHH,
pemaemMbpIMU €10 MPOOJIEMaMH, METOJIOJIOTHEH OMOJOTHYECKOTO HCCIIeNIOBAHMS;, TPOBEICHHS
OKCTIEPUMEHTAIBHBIX HCCIICOBAHUM, pelIeHNs] OWOJIOTUYECKUX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTHIECKUX 0OBEKTOB U MPOIIECCOB;

e BOCHHTaHUE y OOyYAIOMMUXCS IIEHHOCTHOTO OTHOUICHHS K )KMBOUW NPUPOJE B IEJIOM H K
OTIENbHBIM €€ O00beKTaM W SIBJICHUAM; (OPMUPOBAHHE DSKOJIOTMYECKOM, TIE€HEeTHYEeCKON
rPaMOTHOCTH, OOWIel KyJIbTypbl TMOBEIACHHS B MPUPOJAE; HMHTErPALlUU  €CTECTBEHHO-
HAay4YHBIX 3HAHUII;

e mpuoOpeTeHue o0yyaromumMucs KOMIIETEHTHOCTHU B palOHaIbLHOM
MPUPOAOINOIL30BaHUN  (COOMIOIEHUE TpaBUJl TOBEACHUSA B INPHUPOJE, OXpaHbl BHUJIOB,
IKoCcUCTEM, Omochepsl), COXpaHEHHUU COOCTBEHHOTO 3J0POBBS U 3JI0POBBS OKPYKAIOIIUX
moaei  (cobmromenuss mep npoduirakTuku 3abojieBaHMM, oOecrnedeHne Oe30MacHOCTH
KU3HEACATENLHOCTH B UPE3BbIYAMHBIX CUTYAIUSAX MPUPOTHOTO U TEXHOTEHHOTO XapakTepa)
Ha OCHOBE MCIOJIb30BaHUS OMOJIOTMYECKUX 3HAHUW U YMEHUU B IOBCEIHEBHOM KU3HU;

e CO3/1aHHE YCJIOBHMHM [UIi OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHCS WHIAUBUAYAJIbHOMN
00pa3oBaTeIbHOM  TPAaeKTOpUHU, CHOCOOCTBYIOIICH MOCIEAyIoEeMy MpopecCHOHATbHOMY
CaMOOIIPE/ICICHUI0, B COOTBETCTBUU C UHIUBUAYAIbHBIMU HHTEpECAaMH U MOTPEOHOCTAMU
peruoHa.

MECTO YYEBHOT' O IPEJIMETA «bHOJIOI'US» B YHEBHOM IIJIAHE

[Iporpamma coctaBieHa ¢ y4éTOM KOJIMYECTBA YacOB, OTBOJMMOIO Ha HM3y4YCHHE NpeaMeTa
«buonorus» y4eOHbIM IUTaHOM Ha yriuyonénHom ypoBHe B 10—11 kmaccax. IIporpamma
paccunTaHa Ha IpoBeACHUE 4 4 3aHATHI B HEIEIO IPU U3YYCHUHU MPEAMETa B TEUCHHE IBYX JIET
(10 u 11 kmaccer). O61iee yucino yuyeOHBIX 4acoB 3a 2 Tofa 00ydeHHs COCTaBiseT 272 4, U3 HUX
136 4 (4 4 B Hegento) B 10 kmacce, 136 1 (4 4 B Henento) B 11 kmacce.

Ot60p opraHuzaiMoHHBIX (HOPM, METOJIOB M CPEACTB O0Y4YEHHUs OMOJIOTUU OCYIIECTBISIETCS
c y4€ToM crenuuKd ero CoJep’kaHus U HANPABICHHOCTH Ha MPOJOJDKEHUE OUOJIOTHYECKOTO
00pa3oBaHUs B OPTaHU3AIMUIX CPEIHETO MPOPECCUOHATBHOTO U BBICIIEr0 00pa3oBaHMUs.

OO0s13aTeNIbHBIM  YCIIOBUEM MPU OOy4eHHH OWOJOTHH Ha YrIyOJIEHHOM YpOBHE SBISETCS
MpOBEJICHUE JTa0OpaTOPHBIX U MpakTH4eckux pador. Takxke yuacTHe OOyYarommxcs
B BBITIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIEAOBATeNbCKUX paboT, TeMaTHKa KOTOPBIX
OTIpEJICNIETCS. y4YUTENIeM Ha OCHOBE WMEIOMIUXCS MaTepuanbHO-TEXHHUUECKUX PEeCcypcoB
Y MECTHBIX MPUPOJHBIX YCIOBUH.
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IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS
YYEBHOI'O IPEAMETA «bUOJIOT' USD»
Cornacho @I'OC COQO, ycraHaBnuBalTcd TpeOOBaHUS K pe3yldbTaTaM OCBOEHHUS
00y4JaromuMUCs MPOrpaMM CpEJHEro oOIiero oOpa3oBaHUs: JMYHOCTHBIC, METANIPEIMETHbBIE U
MMpCAMCTHEIC.

JIMYHOCTHBIE PE3YJIBTATDBI

B CTPYKTYpPC JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUA MPCIMECTA «bnonorusy» BBbIJICJICHBI
CIIEyIOIIME  COCTaBIAIOLIUE:  O0cOo3Hanue  OOY4YAlOUIMMUCS  POCCUHCKOM  IpaskJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH W CaMOOIPEICTICHHIO;
Haiuyue momusayuu K OOydeHUIO0 OWOJIOTHH; yeleHanpasieHHoe pazeumue BHYTPEHHHUX
yOEXKIEHUIM JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEM M UCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS; 20MOBHOCMb U CNOCOOHOCHb OOYYaIOLUMXCS PYKOBOJACTBOBATHCSA B
cBOEH ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MNpuCymumMu CUCTEME
OMOJIOTHYECKOTO  OOpa3OBaHUS;, Haluyue  NPABOCO3HAHUS  DKOJOTHYECKOW  KYJIbTYpBI,
CNOCOOHOCMU CTAaBUTh 1M U CTPOUTH JKU3HEHHBIC TUTAHBL.

JImgHOCTHBIE PE3yabTaThl OCBOCHHMS MpeaMeTa «bruoIoTHs TOCTUTAI0TCS B €IMHCTBE YICOHOM
U BOCHUTATEILHOMI ACATCIIBHOCTH B  COOTBCTCTBMU C TpaJuIIMOHHBIMU pOCCI/II\/'ICKI/IMI/I
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMU U AYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, IMIPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH TOBEJCHUS M CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEW MO3ZHMLIMUU JIMYHOCTH, MATPUOTU3MA U
YBOXEHHSI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY TPyAa M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaCIE€OUI0 W TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHMSI yueOHOro mpenmera «buosorHs» AOKHBI OTpaXaTb
TOTOBHOCTh M CITOCOOHOCTH OOYYaromuXcsi pyKOBOJACTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B IPOLECCE peaTn3alli OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1. 'paxmaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTH TPAXKIAAHCKON MO3HUIUU O0YJaroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIHOHHBIX IIPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSJIKA;
TOTOBHOCTh K COBMECTHON TBOPYECKOW [EATEIBHOCTH NPU CO3JAHMM Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 3a/1a4, BHIIOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTh OIpPENesITh COOCTBEHHYIO MO3UIMIO0 MO OTHOIICHHIO K SIBJCHHUSIM COBPEMEHHOM

’KM3HU U O0BACHATH €€;

YMEHHE YUYUTBHIBATh B CBOUX JCHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHMBHOTO B3aMMOJIEHCTBHS
TOJIeH ¢ pa3HbIMH YOKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITHANIBHBIM TOJI0KEHUEM;
TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJIHEHHUS  YYEOHBIX,

MO3HABATENbHBIX W HCCIEN0BATENIbCKUX 3a7ay, YBAXUTEIBHOTO OTHOILIEHUS K MHEHHUIO
OTITIOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEP>KAHUS;
TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKON JNEATEIHHOCTH.

2. IIaTpHOTHYECKOr0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW HWACHTUYHOCTH, MATPHOTHU3MA, YBAKECHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHoM, ropaoctu 3a cBOM Kpaid, CBOIO
4
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Ponuny, cBOi#1 SI3bIK M KYJIBTYPY, MPOILJIOE U HACTOSIIEE MHOTOHALMOHAILHOTO Hapoa Poccuu;

[ICHHOCTHOE OTHOLICHUE K MPHPOIHOMY HACICIMIO W MaMSTHHKAM IMPHPOIbI; AOCTHKCHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUHCKMX YYEHBIX B CTAHOBJICHHE M pPa3BUTHE OHOJIOTHH,
MOHUMAaHUsl 3HAYCHHUs] OMOJIOTMM B IO3HAHWUHM 3aKOHOB MPUPOJBI, B KM3HU 4YEJOBEKa H
COBPEMEHHOTO 00IIeCTBa;

ujieiiHast yOKJEHHOCTh, TOTOBHOCTH K CITY)KSHHIO 1 3aniute OTe-4ecTBa, OTBETCTBEHHOCTD 32 €0
CyIB0y.

3. JlyX0BHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHME JYXOBHBIX LIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/[a B TOCTPOCHUE YCTOMUMBOTO OY/IyIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM POJUTENSM, CO3JIAHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEITHOM KU3HU B COOTBETCTBUU € TPAAUIIUSIMU HapoA0B Poccun.

4. JcTern4ecKoro BOCIUTAHUA:

9CTETUYCCKOEC OTHOIICHHUE K MHPY, BKIIIOYHAasA IJSCTCTHUKY 6BITa, HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPA)XEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHHE IPOSBIATH KauecTBa
TBOPYECKOM JIMYHOCTH.

5. ®u3n4yecKkoro BOCIUTAHMSA:

MOHMMAaHWEe W peaju3alus 3J0poBOro M 0Oe30macHoro obpasa KHU3HU (30pOBOE MHTaHUE,
coOroieHre TUTHEeHUYECKUX TIPaBUI U HOPM, cOallaHCUPOBAHHBIM PEXUM 3aHATUN U OT/AbIXA,
perynspHasi ¢uznyecKkass aKTUBHOCTh), OEpeXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LIEHHOCTH MPaBWJI MHIUBUIYAIbHOTO U KOJUIEKTUBHOIO O€30MacHOTO MOBEACHUS B
CUTYaIUSIX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHWE TIOCIHEACTBHUM U HENPHUATHS BPEOHBIX NPUBBIYEK (YHOTPEONEHUSI aAIKOTOJIA,
HAapKOTHKOB, KYPEHHUS).

6. TpynoBoro Bocnuranus:

TOTOBHOCTb K TPY/Ly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYIO0TI00HE;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJOTHYECKOW W COLMaIbHOW HAIpaBIECHHOCTH,
CIIOCOOHOCTh MHUIMUPOBATH, I[UIAHUPOBATh W  CAMOCTOATEIBHO  BBIMIOJHATH  TaKYIO
NEeSATENbHOCTH;

WHTEpEC K pa3nuyHbiM cdepam MpodeccHnoHaTbHOM AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOD Oynyieit mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHbL;

TOTOBHOCTbH U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU.

7. IKOJIOrHYECKOro BOCIUTAHNSA:

AKOJIOTHYECKH I1e1iecooOpa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
€€ CYIIECTBOBAHMS;
MOBBIIIEHUE YPOBHS KOJIOTUYECKOM KYIbTYPBI: IPHOOPETEHUE OIbITA TUIAHUPOBAHUS TIOCTYIIKOB

5



( = denepanbHbIi

lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

1 OLIEHKHM UX BO3MOJKHBIX IIOCIIEACTBUM U1 OKPYXKAIOIIEH Cpeibl;

0CO3HaHME TTI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelIeHus;

CHOCOOHOCTH MCIOJIB30BaTh NPHOOpETacMble MPU N3YyYCHUU OMOJIOTUH 3HAHUS U YMEHUS MPU
peuieHnu MpooJieM, CBS3aHHBIX C PallMOHAIbHBIM INPUPOAOIOIB30BaHUEM (COOIIOEHUE
[IpaBUJI IOBEICHUS B IPUPOJIE, HAIPABIECHHBIX HA COXpPAaHEHUE PAaBHOBECHS B SKOCHCTEMAX,
OXpaHy BHJIOB, 9KOCUCTEM, OHO-C(hepsl);

AKTUBHOE HENPUATHE NEHUCTBUM, MPUHOCAIINX BpPEI OKPYKAIOLIEH NPUPOIHOW Cpele, yMEHUE
[IPOrHO3UPOBATh  HEOJArONPHUATHBIE HSKOJIOTMUYECKUE IOCIEACTBUS  IPEIIPUHUMAEMbIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue pa3BUTOTO SKOJOTMYECKOIO MBIIUICHHUS, HKOJOTMYECKOM KyJIbTypbl, OIbITA
NESITEIbHOCTH  AKOJIOTUYECKOM HANpaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCSI HMHU B
M03HABaTEIbHONW, KOMMYHUKATUBHON M COLIMAJIbHON NPAKTHKE, TOTOBHOCTH K Y4YacTHUIO B
MPaKTUYECKON JeSITENIbHOCTH SKOJIOTHYECKOI HAIIPaBIEHHOCTH.

8. LleHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOIO Ha AMAJIOre KYJIbTYp, CIIOCOOCTBYIOLIErO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YUUTATEIBCKOM KyJIbTYpPhI KaK CPEJICTBA B3aUMOICHCTBUS MEXKIY
JIIOJIbMU U TIO3HAHUS MUDA;

MOHUMaHue creuu@uky OWOoJIOTMHM KaK HayKH, OCO3HaHHs €€ posd B (OPMHUPOBAHUU
pallMOHAIBHOIO  HAYYHOTO  MBILIUIEHUS, CO3/JaHUM  LEJIOCTHOTO IpEACTaBICHUs 00
OKpYKaloIlleM MHpE KaK O €IUHCTBE IPUPObI, YEJIOBEKA U OOLIECTBA, B IO3HAHUU IPHPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH MPoOIeM COXPAHEHHsI IPUPOTHOTO PAaBHOBECHUS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUH U1l COBPEMEHHOM IIUBUIN3ALMH: 00eCIIeYeHUsI HOBOTO
YPOBHSI pa3BUTHUS MEUILIMHBI; CO3[JAHNE NEPCIEKTUBHBIX OMOTEXHOJIOIHH, CIOCOOHBIX PEeIIaTh
pecypcHble NpOoOJIeMbl Pa3BUTHs YEJIOBEUECTBA; IOMCKA IIyTeH BBIXOAA M3 IJI00AIbHBIX
9KOJIOTMYECKUX HpobiseM u  obOecnedeHHs Iepexoja K  YCTOWYMBOMY  pa3BUTHIO,
panMoHaIbHOMY HCIOJIB30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B IOJIYYEHMM OMOJIOIMYECKHMX 3HAHUHW B LEJIAX MOBBIIIEHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (DyHKLIHOHAIbHOU
I'PAMOTHOCTH 00y4arouuxcs, GopMUpPyeMO MIPH U3y4yeHUU OUOJIOTHH;

[IOHMMAaHUE CYIIHOCTHM METOJOB IIO3HAHUS, MHCIOJIB3yEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIOJIb30BaTh IOJIydyaeMble 3HAHUS Ui aHaiu3a U OOBSICHEHUS SBICHUHN
OKpYKAIOIIEr0 MUpa U MPOUCXOAALIMX B HEM H3MEHEHUH; yMEHHE JenaTh 000CHOBaHHbIE
3aKJIIOYEHUST Ha OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCA JAHHBIX C ILEJIbI0 IOJIyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOJOTMYECKUE 3HAHUS Ul PElIeHus IpoOieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHME IICHHOCTH HAy4yHOM JEATEIBHOCTH, T'OTOBHOCTb OCYHIECTBJIATH IPOEKTHYIO H
HCCIIEIOBATENBCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY 00pa30BaHHUIO U caMOOOpa30BaHUIO, K aKTUBHOMY
MOJIy4EHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

B nporiecce MOCTHKEHUST TMYHOCTHBIX PE3YIBTATOB OCBOCHHS O0YJarOIUMHUCS MPOTPaMMBbI
cpenHero oOmiero oOpa3oBaHMsT Yy OOYYArOIIMXCS COBEPIICHCTBYETCS OMOYUOHANbHbIIL
unmesiexkm, PeNnoaraIni ChOPMHUPOBAHHOCTH:

Camoco3HanUsl, BKITIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE YMOIIOHAIBHOE COCTOSIHHE, BUACTh

HaTpPaBJICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBLHOU Cephl, ObITh YBEPESHHBIM B ce0€;
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camope2yiuposanus, BKIIOYAIOUIETO0 CaMOKOHTpPOJb, YMEHUE NPHHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBe/ICHHE, CIIOCOOHOCTh AN THPOBATHCS K YMOLIMOHAIBHBIM H3MEHEHUSIM H MIPOSIBIISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

GHYmpenHel MOmueayul, BKIFOYAOMEH CTPEeMIICHNE K IOCTIDKCHHUIO 1IETIH U YCIIEXY, OINTUMH3M,
WHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, HCXOSl U3 CBOMX BO3MOKHOCTEIH;

amMnamuu, BKIIOYAIOIeH CHoCOOHOCTh MIOHUMATh SMOIIMOHAIBHOE COCTOSIHUE IPYTHX, YIUTHIBATH
€r0 MPH OCYIIECTBICHUN KOMMYHHUKAIUH, CIOCOOHOCTh K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COYUANbHBIX HABBIKOS, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIEHHS C IPYT MU JIFOJIbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3pemaTb KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pPE3yabTaThl OCBOEHHUs YydyeOHoro mpeamera «buonorus» exmouarom:
3HaUMMbIe TSI (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHBIE
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAay4dHbIH (akT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, UCCIIEIOBAaHNE, HAOIIOICHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIp.); YHUBEPCAIbHBIC YICOHBIC
nercTBus  (TIO3HABaTeNbHBIC, KOMMYHHKATHBHBIC, PETYISATHBHBIC), OOCCIICUYMBAIONIUE
dbopmupoBanue (HYHKIIMOHATBLHONW TPAMOTHOCTH W COIMAIBHOW KOMIIETCHIIMH OOYJaroIIuXcs;
CIOCOOHOCTh 00yJaronuxcst HCIIOJH30BaTh OCBOCHHBIC MEXTUCITUTIITNHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAIbHBIC Y4YeOHBIC IEHCTBHS B TIO3HABATEIBHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHble pe3ybTaThl OCBOCHUS IPOTPaMMBbI CPEHET0 00I1Iero 00pa3oBaHUs JOKHBI
OTpaxarb:

OBJ'IaI[eHI/Ie YHHUBCPCAJIbHBIMU y‘IC6HBIMI/I IIO3HaBaTCIbHBIMU ,HCP'ICTBHHMHZ

1) 6azoswvie n0cuueckue oeticmeust.

CaMOCTOSITEIBHO  (pOPMYyJHpOBaTh H  aKTyalHM3upoOBaTh MpoOJieMy, paccMarpuBarh &
BCECTOPOHHE;

UCIIOJb30BaTh TPU OCBOCHHWM 3HAaHWHM MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHaiuM3a, CHUHTE3a,
CpaBHEHHUS, KiacCH(pUKAIKMK, OOOOIICHMs), PACKPBIBATH CMBIC OHOJOTHYECKHX TOHATHHA
(BBIICIIATH UX XapaKTepHbIC IPU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHSIMH);

OTIPENENATh [EIH ACATEIBHOCTH, 33a]aBasi MapaMeTPpbl U KPUTEPUU UX JTOCTIDKEHHS, COOTHOCHUTh
Pe3yIbTATHI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 1151 OObSICHEHMS (PAKTOB U SIBIICHUW )KUBOM MTPUPO/IBI;

CTPOMThH JIOTHYECKHE paCCYKICHHS (MHIAYKTHBHbBIC, JCAYKTHBHBIC, 10 aHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSAX, (OPMYIUPOBATH BHIBOJIBI U
3aKIIOYCHUS;

MPUMEHITh CXEMHO-MOJIEJIbHBIE CpEJCTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX CBsI3ed U
OTHOIICHUH B M3y4aeMbIX OMOJOTHYECKUX O0BEKTaX, a TaKkKe MPOTHBOPEUH pa3HOTO poja,
BBISIBIICHHBIX B Pa3UYHBIX HH(OOPMAIMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh IJIaH pElIeHUs MPOOIEeMbl ¢ Y4ETOM aHalu3a HMEIOIIUXCS MaTepUadbHBIX U
HEMaTepHUaTbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEATEIILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3YIHTATOB LIETISIM, OIIEHUBATH
PUCKH TIOCTIEACTBUIA IEATEILHOCTH;

KOOPJIMHUPOBATh W  BBINONHATH pabOTy B YyCIOBHUSX pEaTbHOT0, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM;
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2) 6azosvie ucciedogamenbckue Oeucmausl:

BJIQJICTh HAaBBIKAMHU Y4€OHO-HUCCIEIOBATEIIbCKOM U TMPOEKTHOM JEeATEIbHOCTH, HaBbIKAMU
paspenieHus mpoodeM; CrioCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pEIICHHS MPAKTUICCKHUX 337249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

WCIIONIb30BaTh Pa3JIMYHbIEe BBl JACSITEIBHOCTA II0 TIOJYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHNI0 U TPUMEHCHHIO B YICOHBIX CUTYAlHsSIX, B TOM YUCIIC MPHU
CO3JaHUH Y4EOHBIX U COIMATBLHBIX TIPOCKTOB;

dbopMHUpOBaTh HAYYHBIA THI MBIIDICHHUS, BJIQJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMHU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BATEIBHOM NEATEIHHOCTH U
KU3HEHHBIX CUTYaITUsX;

BBISIBIISITh TIPUYHHHO-CIICJCTBCHHBIC CBSI3U M aKTYAIM3UPOBATH 3a7ady, BBIBUTATh TUIIOTE3Y €€
pelieHusi, HaXOJAWTh apPryMEHTHI JUIsl JOKa3aTelbCTBa CBOUX YTBEP)KJICHUM, 3a/aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;

aQHAJIM3MPOBATH TIOJYYCHHBIC B XOJ€ PEIICHHS 3a/Ja4l Pe3yJIbTaThl, KPUTHYECKH OIICHUBATH MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBJISITh LI€JICHANPABICHHBI IOUCK TIEpeHoca CPEeACTB M CHOCOOOB JIEHCTBUSA B
poheCCHOHANBHYIO CPEY;

YMETh MePEHOCUTH 3HAHUSI B MIO3HABATEIHHYIO M MPAKTHYECKYIO 00JIACTH KU3HEIEATEITLHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIACTeH;

BBIJIBUTaTh HOBBIE UJIEH, IPEATIAraTh OPUrMHAIBHBIE TTOAXO0/IbI M PEIICHUS]; CTABUThH MTPOOIEMBI U
3a/1auu, JOITyCKAIOUINe albTEPHATUBHBIE PEIICHMS,

3) Oeticmsus no pabome ¢ uHpopmayueti:

OPHEHTHPOBATHCS B PA3JIMUHBIX UCTOUYHUKAX HHGOPMAIMH (TEKCTe yI4eOHOTO MOCOOMsI, HAydHO -
MOTIYJISIPHOM JTUTEpaType, OMOJIOTHUECKUX CIOBAPSX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax
JIaHHBIX, B LHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3JIMYHBIX BUAOB U  (HOpM
MPECTaBICHHS, KDUTUICCKH OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPECYHBOCTH;

dbopMynHupoBaTh 3ampockl W TPUMEHATh pPA3IUYHBIE METOABI TP TIOMCKE © OTOOpe
onosornyeckoit nHpopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST Y4eOHBIX 33/1a4;

npuoOpeTaTh  ONBIT  UCIOJB30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BEIOMPATh ONTUMAIIbHYIO (hOpMY MIPEACTaBICHHS OUOJIOTHYECKONW HHPOPMALIUU
(cxembl, rpaduky, TUArpaMmbl, TaOIUIBI, PUCYHKH H . );

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA MPHU paboTe ¢ OMOI0rHYecKoi HHpopMaIuei:
MPUMEHATh XUMUYECKHE, (PU3MYECKHEe M MaTeMaTHYECKUE 3HAKU M CHUMBOJIBI, (OPMYIIBI,
ab0OpeBuaTypy, HOMECHKIIATYpPY, UCIOJIb30BaTh M MPEe0OpPa30BbIBATh 3HAKOBO-CUMBOJIUYCCKUE
Cpe/CTBa HArJISITHOCTH;

BIIaJIETh HABBIKAMH PACMO3HABaHUS U 3alIUTHl HHPOpMAIUK, HHPOPMAIIMOHHOW 0e30MacHOCTH
JTUYHOCTH.

OBJ'Ia,[[eHI/IC YHUBCPCAJIbHBIMU KOMMYHHUKATHUBHBIMHA JIeHCTBUSIMU

1) obwenue:

OCYIIECTBIIATh KOMMYHHKAIIMKA BO BCeX c(epax >KU3HU; aKTHMBHO YY4aCTBOBATh B JHAIOre WM
JIMCKYCCHH TI0 CYIIECTBY OOCY)KIaeMo# TeMmbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH
CY)XICHUSI OTHOCHTEIILHO BBITIOJIHEHHS TpeiaracMoil 3aja4yd, YYHUThIBATh HHTEPECHl H
COTJIACOBAHHOCTH MO3MIIMI IPYIUX YYACTHHUKOB JMAIOTa KU JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPEACTBA OOIIEHHs, MOHMMATh 3HAYCHHE CONMAIBHBIX 3HAKOB,
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MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DPIUKTHBIX CUTYallUi; YMETh CMATYATh KOH(DIUKTHI U BECTH
IIEPErOBOPBHI;

BJIQJIETh PA3IMYHBIMU CHOCOOAMH OOIIEHHS M B3aMMOJICHCTBUS; IOHUMATh HAMEPEHUS JAPYTHX
JO/ICH, TPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHWE K COOECeTHHKY M B KOpPPEKTHOHW (opme
(bopMyIHpOBATh CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHHUs C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

2) coemecmuasn 0esimenbHOCMb.

IIOHUMATh U UCIOJIb30BaTh IPEUMYIIIECTBA KOMAH/IHOM U MHIUBUIYaJIbHON paObOThI P pelIeHUN
O6uonoruueckoi mpobdsemMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUS TPYNIOBLIX (HopM
B3aUMO/ICHCTBUS NPHU pEeLICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C y4y€TOM OOIIMX HHTEPECOB HU
BO3MOXHOCTEHN Ka)K/I0r0 4jeHa KOJIJIEKTHBA;

MIPUHUMATh LIEJTU COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH IEHCTBUS 1O
€€ JOCTMKEHHIO: COCTABJIATh IUIAH JEHUCTBUHM, pacCHpelessaTh pOJIU C y4ETOM MHEHHM
YYaCTHHUKOB, 00CYX/1aTh Pe3ylbTaTbl COBMECTHOM pabOTHI;

OIICHMBATh KAYeCTBO CBOETO BKJIa/Ja M KaXKJOTO0 y4yaCTHHKAa KOMaHAbl B OOIIMH pe3ynbTar IO
pa3paboTaHHBIM KPUTEPHSIM;

npeniaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HUAEU C TMO3ULUUU HOBHU3HBI, OPUTMHAILHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPAaTErMYECKOE MOBEIECHUE B PA3IUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATHBHBIM.

OBnazneHue yHUBEpCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMU:

1) camoopeanusayus:

UCTIOJIb30BaTh OMOJIOTMYECKIE 3HAHMS JIUTSl BBISIBICHHUS TIPOOJIEM M MX PEUICHHS B )KH3HCHHBIX U
y4eOHBIX CUTYaITUsAX;

BBIOMpAaTh Ha OCHOBE OWOJIOTHUECKUX 3HAHWUH IIEJIEBbIE M CMBICIOBBIC YCTAaHOBKH B CBOMX
JCWCTBUSAX M MOCTYNKAX MO OTHOIICHHUIO K JKUBOW MPHPOJIE, CBOEMY 37I0POBBIO M 3I0POBBIO
OKPYXKAIOIINX;

CaMOCTOSITEIIBHO OCYIICCTBIISATh MTO3HABATEIBHYIO JCITEIBHOCTD, BBISBIIATH IPOOIEMbI, CTABUTh
u GopMynrpoBaTh COOCTBEHHBIC 3a/laud B OOpa30BaTEbHOW NEATEIBHOCTH W KH3HEHHBIX
CUTYalUsX;

CaMOCTOSITEIBHO COCTaBJIATh IUIAH PEIICHHS MPOOJIEMBbI € YYETOM HMMEIOUIUXCS PECypCOoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOYTCHUH;

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM;

pacmmpsATh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPHOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBJICHUIO IIUPOKOW JPYIWIIMA B Pa3HBIX 00JACTAX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb;

2) camokonmpow.

JaBaTh OICHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHUBBI B JICSTENBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJIIeTh HABBIKAMH I[03HABATEIBHON Pe(IEKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHU H
MBICITHTEIIBHBIX MPOIIECCOB, UX PE3YIbTATOB i OCHOBAHU; HCIIOJIB30BATh MPHEMBI pediekcru
ISl OLICHKH CHTYAIlUH, BBIOOpA BEPHOTO PEIICHHUS;

YMEThb OLICHUBATh PUCKH U CBOCBPEMEHHO MIPUHUMATH PEIICHHS 110 UX CHIDKCHUIO,

OPUHAMATh MOTHBBI U apTYMEHTBI APYTUX MPU aHAITU3E PE3YJIbTATOB JICSTSIbHOCTH;
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3) npunsimue cebs u opyeux:
MPUHUAMATH ce0s, TOHUMAs CBOM HEJAOCTATKH U JIOCTOMHCTBA,;
MIPUHAMATh MOTHUBBI M @PTYMEHTBI IPYTUX MIPU aHAIN3€E PE3YJbTaTOB JCITEIbHOCTH;
NpU3HABaTh CBOE MPABO U MPABO JPYrUX HA OLUIHOKH;
pa3BUBATh CIIOCOOHOCTh IOHUMATh MHUP C IMO3UIMH APYrOro YeI0BEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS CcoJep)kKaHud YydeOHoro mnpenmera «buonorus» Ha
yIIyOJIEHHOM  YpOBHE OpHUEHTHPOBAaHbI Ha  oOecneyeHwe TPOQHIBHOTO  00y4YeHUs
CTaplLIEKIACCHUKOB Onosioruu. OHM BKIIIOYAIOT: celupruueckue sl OMOJOTUY HaydHble 3HAHUS,
YMEHHMS U CIIOCOOBI IEHCTBUI 110 OCBOCHUIO, MHTEPIPETALMU U IPeoOpa30BaHUIO 3HAHUM, BUJIbI
JESITEIbHOCTH IO MOJIyY€HUIO HOBBIX 3HAHUM U UX IPUMEHEHMIO B PA3JIMYHbIX YIEOHBIX, a TAKXKE
B pEIbHBIX JKM3HEHHBIX cHUTyauusix. lIpeamerHble pe3yapTaThl MpEACTaBIEHBl MO ToJam
W3Yy4YEHUSI.

10 KJIACC

[IpeameTHBIE pe3ynbTaThl OCBOCHUS YU€OHOTO MpeaMeTa « bBHoIoTHs HOMKHBI OTPaKATh:

1) chopMuUpOBaHHOCTH 3HAHWUW O MECTE€ U POJIM OWOJIOTMM B CHCTEME €CTECTBEHHBIX HayK,
B (OpMHpPOBAaHUM ECTECTBCHHO-HAYYHOW KapTHHBI MHpa, B MO3HAHWUM 3aKOHOB IPUPOIBI
U pelieHud  MpoOjeM  palMOHAIBHOTO  MPUPOJONOJIb30BAaHUS; O BKIAAE  POCCHICKUX
1 3apyOCKHBIX YIEHBIX B PA3BUTHE OMOJIOTHH;

2) BlaJicHUE CUCTEMOW OHMOJIOTHYECKHUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
OMOJIOTHYECKHE TEPMUHBI U MOHATHS (KU3Hb, KJIETKa, OpraHu3M, MeTaboJu3M, TOMEOCTas,
caMOperyysilusi, CaMOBOCHPOM3BEACHHE,  HACIEICTBEHHOCTh,  HW3MEHYHUBOCTb,  POCT
U pa3BuTHE); Omonormyeckue teopuu (kinerounas teopus T. [lIBanna, M. Illneiinena, P.
BupxoBa; xpomocomHas Teopus HacieacTBeHHocTH T. Moprana); yuenus (H. 1. BaBuinoBa —
0 IIEHTpPax MHOT000pa3us U MPOUCXOKICHUS KyIbTYPHBIX PACTEHUI); 3aKOHBI (€IMHO00pa3us
MMOTOMKOB IE€PBOTO MOKOJICHUS, PACIIeIICHUs, YUCTOThI TaMeT, HE3aBUCUMOT0 HACIeJOBaHUS
I'. Menaensi; TOMOJIOTHYECKUX PSJIOB B HacieacTBeHHONW m3MmeHuuBocTH H.M. BaBuiosa);
MPUHIUIIB (KOMIJIEMEHTAPHOCTH);

3) BHIajieHHEe OCHOBHBIMHM METOJAaMU HAYYHOTO IO3HAHUS, MCIOJIb3yeMbIX B OMOJIOTHYECKUX
UCCIIEIOBAHUSIX KUBBIX OOBEKTOB (ONHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

4) yMeHue BBIJIENATH CYIIECTBEHHbIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHMW3MOB, B TOM 4ucCle OakTepuid, TpubOB, PacTeHUH,
KUBOTHBIX U YEJIOBEKa; CTPOCHHS OPraHOB M CUCTEM OPraHOB PACTEHHil, ’KUBOTHBIX, YEJIOBEKA;
MIPOLIECCOB KU3HEACSITENLHOCTH, IPOTEKAIOIINX B OPraHU3Max PACTeHUM, dKUBOTHBIX U YEIOBEKa,
OMOJIOTHYECKHX ITPOIIECCOB: 0OMEHA BEIIEeCTB (METa00IM3M), IIPEBPALIICHUS SHEPTUH, OPOIKEHUS,
aBTOTPO(HOrO | reTepoTpodHOT0 THUMOB MHTAaHUSA, (POTOCHHTE3a U XEMOCHHTE3a, MHTO3a,
Meio3a, TraMmeToreHe3a, HMOpHOTeHe3a, MOCTIMOPUOHAIBHOTO pPa3BUTHSA, Pa3MHOMKEHUS,
WHIUBUAYAIILHOTO pPa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aMMOJCHCTBHS T€HOB, Te€TEpPO3UCa;
HCKYCCTBEHHOT'O 0TO0DA;

5) yMmMeHHe yCTaHaBJIMBATh B3aUMOCBSI3U MEXIY OpPraHOMJAMHU KIETKH W X (PYHKUIUAMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHEW U UX (YHKIHUSIMU; MEXKIAYy OpraHaMH M CUCTEMaMU OpPraHOB
y PaCTeHMIi, >KUBOTHBIX U YEJOBEKA U UX (PYHKIHMSIMH; MEXKIy CHCTEMaMU OPraHoOB U UX
GYHKIUSIMHE, MEXKIy dTamaMud OOMEHa BEIIeCTB; dTalmamMH KIETOYHOrO IHKJIA U KU3HEHHBIX
[MKIIOB OpPraHM3MOB; JTanaMud JMOPHOHAIBHOTO PpA3BUTHSA, TEHOTUIIOM U (EHOTHUIIOM,
(deHoTUnOM U (paKTOpaMu cpesibl OOUTaHUS;

6) yMEHHE BBISBISATH OTIUYHUTENHHBIC MPU3HAKUA JKUBBIX CHUCTEM, B TOM 4YHCIIE PACTEHUH,
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KUBOTHBIX U YEJIOBEKA;

7) yMEHHE HCHOJb30BATH COOTBETCTBYIOIIME apTyMEHTHI, OHMOJOTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUISl I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX CUCTEMAaTUUYECKUX TPYIIIL;

8) yMeHue peliath OMOJIOTUYECKUE 33]a4l; BBISBIISATh IPUYUHHO-CIICCTBEHHbBIE CBSA3H MEXKY
UCCIIETyeMbIMU OHOJIOTUYECKUMHU TPOLIECCAMU U SIBJICHUSIMM; JENaTh BBIBOJbI U IPOTHO3BI
Ha OCHOBaHUU IOJYyYEHHBIX PE3YJIbTATOB;

9) yMmMeHHe BBINOJHATH JTAOOPATOPHBIE W MPAKTUYECKHE PaOOTHI, COONMIOAATH MpaBWiIa HpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYAOBAHHEM;

10) ymeHue BBIABUTaTh THUIIOTE3bl, MPOBEPATH HUX IKCIEPUMEHTAIbHBIMU CpPEACTBAMH,
dbopMynupys Lelb UCCIEA0BAHUS, aHATM3UPOBATh MOJIy4E€HHBIE PE3YJAbTaThl U JI€NaTh BHIBOJIBI;

11) ymeHue ydacTBOBaTh B y4eOHO-UCCIIEIOBATEIHCKOM paboTe MO OHOJIOTHH, 3KOJIOTHH
U MEIMIIMHE, TIPOBOJMMOM Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJUYHO NPEACTABISTH
MOJIyYE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUX;

12) yMeHM€ OIIEHUBATh 3TUYECKHUE ACTIEKTHl COBPEMEHHBIX UCCIIEIOBAHUN B 001aCTH OMOJIOTHH
U MEIUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPaBIEHHOE HW3MEHEHUE
r€HOMa U CO3/IaHu€ TPAHCT€HHbBIX OPraHU3MOB);

13) yMeHHe OCYyIIECTBIATh OCO3HAaHHBIM BbIOOp Oyaymiell mpodeccroHaIbHON
NEeATEeNbHOCTH B 00J1acTU OMOJIOTUU, MEIULHHBI, OMOTEXHOJOTHH, BETEPUHAPUHU, CEIBCKOTO
X034ICTBa, MHUINEBOM  MPOMBINIJIEHHOCTH;  YIUIYONSTh  TO3HABATENIbHBIM  HMHTEpEC,
HampaBJICHHBII HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH mpodeccur U MPOJOJDKEHUE
O01oJIOTHYeCKOro 00pa3oBaHUs B YUPEXKICHUAX CpeJHEro Nnpo(ecCHOHANIbHOTO U BBICIIETO
oOpazoBaHusl.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHS yueOHOTO npenMera «bHoaorusy qoMKHbI OTpaKaTh:

1) chopMuUpOBaHHOCTH 3HAHWUW O MECTE€ U POJIM OWOJIOTMM B CHCTEME €CTECTBEHHBIX HayK,
B (pOpMHpPOBAaHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHO! KapTHHBI MHpa, B MO3HAHUU 3aKOHOB
MPUPOJBI U PELICHUU HKOJIOTHUYECKUX MPOOJIEM YEIOBEUYECTBA, a TAK)KE B PEUICHHMH BOIPOCOB
paIOHAaIBLHOTO MPUPOIOTIONbH30BaHMS; U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIIIEHUS K IPUPOJIE,
oOLIECTBY, YEJIOBEKY; O BKJAJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

2) yMeHue BIIAJieThb CHCTEMOMN OHMOJOrMYeCKHX 3HaHHM, KOTOpas BKJIIOYAET OIpeaeieHHUs
Y IOHMMAaHHUE CYHIIHOCTH OCHOBOMOJIAraloMIUX OWOJIOTMYECKMX TEPMUHOB U MOHATHH (BUL,
aKocucTeMa, Ouocdepa); Ouonorumueckue Teopur (dBoironuMoHHas Teopus Y. JlapBuHa,
CHUHTETHYeCKass Teopus sBoitouuu); yueHus (A. H. CeeproBa — o myTsSX U HampaBICHHIX
sBosronnn, B. Y. BepHanackoro — o 6mo-cdepe); 3akoHbI (reHeTHIeckoro paBHoBecus Jx. Xapau
u B. BaiinOepra; 3apogpimeBoro cxoactsa K. M. bapa); mpaBuna (Munumyma FO. JIuGuxa,
9KOJIOTUYECKOU MUPaMUIbI SHEPTHH ); TUTIOTE3bI (runote3a «vmupa PHK» V. I'nnbepra);

3) yMmeHHe BIaJeTh OCHOBHBIMH METOJAaMH HAYYHOTO T[IO3HAHUS, UCIHOJIb3YEeMbIMU
B OMOJIOTHYECKUX HCCIIEIOBAHUSAX JKHUBBIX OOBEKTOB U DKOCHCTEM (OMHCAaHUE, W3MEpEHHeE,
HaOO/IeHNe, IKCIEPUMEHT); CIOCOOAaMU BBISBICHHSI W OIICHKH aHTPOIMOTEHHBIX W3MEHEHUU
B MPUPOJIE;

4) yMeHHe BBIICNATH CYHNIECTBEHHBbICE MPHU3HAKH: BHUAOB, OHOTEOLEHO30B, HKOCHUCTEM
u 6nocdepsl; CTaOUTU3UPYIOLIEro, JBWXKYIIETO | Pa3phIBAIOIIET0 €CTECTBEHHOTO OTOOpa;
AIJIOTIATPUYECKOTO M CUMITATPUYECKOTO BHA000PA30BaHUS; BIUSHUS BUKYIITUX CHII DBOJIOIUU
Ha TeHO(MOH] MOMYNALUN; MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpefie OOMTaHus, YepeIoBaHuUs
HaIpaBJICHUW YBOJIIOIMK; KPYTOBOPOTA BEIIECTB M IOTOKA SHEPTUHU B IKOCHUCTEMAX;

5) yMeHue yCTaHaBIMBATh B3aMOCBSI3U MEK/y MPOLECCAMU SBOIIOLUHN; IBHKYILIUMH CUIaMHU
aHTPOTIOTEHE3a; KOMIIOHEHTAMH  PA3JIMYHBIX OKOCUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

11
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6) yMEHHUE BBISBISATh OTIMYUTEIbHBIC TIPU3HAKHU JKUBBIX CHCTEM; TPUCIIOCOOICHHOCTh BHIOB
K cpeie oOuTaHus; aOMOTHYECKHX M OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM; B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX; AaHTPOMOT'CHHBIX H3MEHEHHH B 3KOCHCTEMaX CBOEH MECTHOCTH;

7) yMEHHE HCHOJB30BATh COOTBETCTBYIOIIME APTyMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJIOTHIO
Y CHMBOJIUKY JUIS JIOKAa3aTeIbCTBA POJICTBA OPraHM3MOB pPAa3HBIX CHUCTEMATHUECKHX TPYIII;
B3aMMOCBSI3U OPraHMU3MOB U Cpe/ibl OOMTAaHWS; €AMHCTBA YEJIOBEYECKHX pPAac; HEOOXOIMMOCTH
COXpaHEHHsST MHOT000pa3usi BUIOB M DKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS IPHPOIBI
Y YeJI0BEYECTBA;

8) ymeH#ue pemaTs OMOJIOTHYECKUE 33a4H; BBISBISATH IPUIUHHO-CIICICTBEHHBIE CBS3H MEXIY
WCCIIEyeMBIMH OMOJIOTHYECKHMH TIPOLIECCAMU W SIBIICHHUSIMH; JIEJIaTh BBIBOJBI M IPOTHO3BI
Ha OCHOBAHUM TIOJTy4CHHBIX PE3yJIbTaTOB;

9) yMeHue BBINOJHATH JJAOOpaTOpHbIE M MpPaKTUYECKHE paboThl, COOMIOAATh IMpaBuia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

10) ymeHHWe BBIABUTATH THIIOTE3BI, TPOBEPATH HUX JKCIHEPUMEHTATBHBIMH CpPEICTBAMH,
(bopMynHpys 1eNb UCCIIEA0BaHMs, aHATM3UPOBATH MOJTyYeHHBIE PE3yIbTAThl U JIeTIaTh BEIBOIBI;

11) ymeHue ydacTBOBaTh B y4eOHO-HCCIIEIOBATENHCKOM paboTe MO OHOJIOTHH, JKOJIOTHH
¥ MEIUIMHE, MPOBOJANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJIMYHO TMPEICTABIISATH
MOJTyYeHHBIE PE3YIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

12) yMeHWe OIICHMBaTh THIOTE3Bl W TEOPHH O MPOWCXOXJACHUU KU3HH, UEIOBEKa
Y YeJIOBEYECKHUX pac; O MPUYMHAX, IMOCIEACTBUAX M CIIOCO0aX IMPEeIOTBPAIICHUST TI00aTBHBIX
M3MEeHEeHu B Onocdepe;

13) ymeHue oCymecTBIsATh OCO3HAHHBIN BBIOOp OyayIiei npodeccuoHalIbHON NeATeNbHOCTH
B 0051acT  OMOJIOTHM, OJKOJIOTUH, MPUPOJIONOIL30BAHUS, MEAULMHBL, OHOTEXHOJIOTHUH,
MICUXOJIOTUH, BETEPUHAPUU, CEIbCKOTO XO3SAHCTBA, MUIIEBOW MPOMBIIUICHHOCTH; YIiIyOmIsTh
MMO3HABATEBHBIM HHTEPEC, HAITPABJICHHBIA HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOIICH Mpodeccuu
Y TIPOJIOJDKEHHUE OMOJIOTUYECKOTO 00pa30BaHUsl B YUPESKACHHUSIX CPEIHETO MPOQeCCHOHATBHOTO
Y BBICIIIETO 00pa3OBaHMSI.

COJEP)KAHUE YYEBHOI'O IPEJIMETA «bHOJIOI'US»

10 KJIACC
136 4, u3 HUX 2 4 — pe3epBHOE BpeMs

Tema 1. buoJjiorusi kak Hayka (2 4)

CoBpemeHnHasi OuoJiorus — KOMIUIEKCHasi Hayka. Kparkas uctopus pa3BUTHs OHOJIOTHH.
buonoruueckne Hayku U U3yd4aeMble MMM TpoOsiieMbl. DyHIaMEHTaJIbHBIC, MPUKIATHBIC
Y TIOMCKOBBIE HAYYHBIE HCCIIE0BAHUS B OMOJIOTHH.

3HaueHne Ouonoruu B (POPMUPOBAHHUU COBPEMEHHOM €CTECTBEHHO-HAyUYHOW KAapTHHBI MHpA.
IIpodeccun, cps3anHbIe C OMoNorHel. 3HaYeHWE OWOJIOTHH B MPAKTHYECKOW JIEATEIBHOCTH
YeJI0BEKa: MEIUIIUHE, CEIbCKOM X034 CTBE, TPOMBIIICHHOCTH, OXPaHEe TPUPOIbI.

JdeMoHcTpanuu

Ioprpetel: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apseit, I'.
Mennens, B. U. Bepuanckuii, U. I1. [1anos, Y. 1. Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuid, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabauiet u cxembl: «CBsi3b OMOJIOTHH C IPYTUMH HayKaMuy, «CrcTeMa OH0I0TrHYeCKUX HAyK.

Tema 2. 7KuBble cucteMbl U X U3ydeHue (3 4)

XKuBble cucTeMbl Kak TpeaMmeT uiydeHusi Ouonoruu. CBOMCTBA KUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEIOCTHOCTh, CJOKHOCTh U YHOPSIOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHU3alUsl, CaMOBOCHPOU3BEIACHUE, PA3APAKUMOCTD,
HW3MEHYUBOCTh, POCT U pa3BUTHE.
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YpOBHM  OpraHM3aldd JKHUBBIX CHCTEM: MOJEKYJISPHBIM, KIECTOYHBIMA, TKAHEBBIM,
OpraHu3MEHHBIMN, MOIYJISIIUOHHO-BUOBOM, 3KOCUCTEMHBIN (OMOTEOTICHOTUYECKHIA ),
ouoctepnsiid. [Iporeccel, mpoucxoasIye B KUBBIX cUcTeMax. OCHOBHBIC MPU3HAKH >KUBOTO.
Kuzup kak opma cymiecTBoBaHus Marepuu. Hayku, mzydaromniye >KMBbIe CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3aluu.

N3ydyeHne »KUBBIX cUCTeM. Metonsl OuoJsiorndeckoil Hayku. HaOmropeHue, W3MepeHHe,
SKCIEPUMEHT, CUCTeMaTu3anus, MeraaHanu3. [loHsATHE O 3aBUCHMMOM M HE3aBUCHUMOM
nepemeHHoM. [lmanmpoBanue skcnepumenta. IlocraHoBka u mpoBepka rumo-te3. Hynesas
runoTe3a. [lonsTre BRIOOPKH U €€ JOCTOBEpHOCTh. Pa3dpoc B Omonornueckux naHHbIX. OneHka
JIOCTOBEPHOCTH TOJYYEHHBIX PE3yJIbTAaTOB. [[pUUMHBI UCKAKEHUS PE3YJIBTATOB HKCIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOIO TECTA.

Tabnuiel 1 cxembl: «OCHOBHBIE TIPU3HAKK KU3HW», «buonormueckue cucremen», «CBOMCTBa
KUBOW MaTepum», «YpOBHM OpraHu3alMy >KUBOW MNpupoabl», «CTpoeHHEe MKUBOTHOW KIIETKU,
«TkaHn JKUBOTHBIX», «CHCTEMBI OpraHoB YeJIOBEUECKOro opraHuszMay, «buoreoieHosy,
«buocepar, «MeTo bl U3yUEHHS! KUBOU TPUPOABD).

OO6opyznoBanue: naboparopHoe oOOpyIAOBaHUE Il MPOBEACHUS HAOMIOJIEHWN, M3MEPEHU,
SKCIIEPUMEHTOB.

JlabopaTopHble M NpaKTHYecKHe PadoThI

[IpakTuueckas pabota «/cnosp3oBaHue pa3TUYHBIX METOJOB MPH M3YUYCHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorus kiaerku (5 4)

Knerka — cTpykTypHO-(GyHKIMOHAIbHAS €AWHMILA >KUBOTO. VICTOpPHS OTKpBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llIneiinen, P. Bupxon).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

Merto bt MOJICKYJIIPHOH ¥ KJIETOYHOW OWOJIOTHMHU: MHUKPOCKOTHA, XpomaTtorpadusi,
anekTpodope3, METOJ MEUYEHBIX aroMoB, auddepeHnuanpbHoe eHTpUudyrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL
Kongoxanvras muxpockonus. Bumanvroe (npusicusnennoe) uzyuenue xkiemox.*!

JdemoHcTpauuu

Loptpetet: P. I'yk, A. JleBenryk, T. IlIBann, M. llneitnen, P. Bupxos, K. M. bap.

Tabmunpl u cxembl: «CBETOBOH MHKPOCKOI», «DJIEKTPOHHBIM MHUKpPOCKOM», «McTopus
Pa3BUTUS METOJIOB MUKPOCKOITUI.

OO06opyIoBaHKMe: CBETOBOM MHKPOCKOI, MHUKPOMpENapaTthl PacTUTEIbHBIX, KUBOTHBIX
1 OaKTepuanbHBIX KIETOK.

JlaGopaTopHble M IPAKTUHYECKUE PA0OThHI

[IpakTtuueckas paboTa «/3ydeHue MeTonOB KIETOYHOW Ouonoruu (xpomarorpadus,
anekrpodopes, nuddepenunanbHoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckas opranusanus kjaetku (16 4)

XHUMHUYECKUH COCTaB KIETKA. Makpo-, MUKPO- U YIbTPAMHUKPOdIEMEHTHI. Bona 1 €€ posb Kak
pacTBOpUTEINs, peareHTa, Yy4acTH€ B CTPYKTYPUPOBAaHUU  KIETKH,  TEIUIOPETYJIALMH.
MuHepanbHbIe BeIeCTBa KJIETKH, UX OHojoruyeckas poiib. Pojib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKH. buonormueckne mnoammepsl. benku. AMHUHOKHCIOTHBIN
cocraB OenkoB. CTpykTyphl OenkoBoi Mosekynbl. [lepBuunas crpykTypa Oenka, menTHIHAs
CBsi3b. BTopuuHas, TpeTnyHas, 4yeTBepTUUHAs CTPYKTypbl. [leHartypauus. CBoiicTBa O€JIKOB.
Knaccugukamnus 6enkos. buonoruueckue GpyHkumuu 6enkoB. [lpuonul.

VYraeBonsl. MoHOCaxapuibpl, JUCaxapHibl, OJIMrocaxapuisl U nojucaxapuabl. OOmmii mian
CTPOCHHUS M (PU3NKO-XUMHUUECKHE CBOMCTBA yIiIeBOAOB. brojornueckue GpyHKINUN yriieBO0B.

1* Coneprxanne nmporpaMMbl, BBLIEIICHHOE KYPCHBOM, HE BXOIHT B POBEPKY ['ocynapcrBenHoil urorosoii arrecranuu (IA).
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Jlumuaet. TuapodunsHo-TUapOohoOHEIE cBOlicTBA. Knaccudukamus nmununoB. Tpuriuiepus,
dbochomunuabl, BOCKH, CTEpouibl. buonornmueckue ¢yHkmuu unuaoB. OOmue CBOWCTBa
OMOJIOTUYECKUX MEMOpaH — TEKy4eCTb, CIOCOOHOCTh K CaMO3aMBIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. Ctpoenue HykinenHOBbIX KHCIOT. HyxieoTuasl.
[Mpunnmn xkommnementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoiiHast crimpais.
Mecronaxoxaenue u 6nonornueckre pynkunn JJHK. Buasr PHK. @ynkiuu PHK B kierke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B Mosiekyine AT®. buonorunueckue
¢byakmuun  AT®. BoCCTaHOBJICHHBIE TEPEHOCUYMKH, UX (QYHKIUH B KIETKe. /[pyeue
HYKIeo3uompupocghamol (HTD). CexBenupoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouosorus: OHOXMMHYECKHME U OMO(]U3MYECKHE MCCIEI0BaHUS COCTaBa
U IIPOCTPAHCTBEHHOM CTPYKTYphl OuoMoJieKyln. Mooderuposanue cmpykmypvl u (hyHKyui
Ouomonekyn u ux komniekcos. KomnvromepHuiti Ou3atin u op2aHu4eckuil cunmes OUOMONEKY U UX
HEenpupooHbuLX AHA0208.

JdeMoHcTpanuu

Hoptperst: JI. Tlomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®@. Courep, C.
[Ipy3unep.

Jluarpammer:  «Pacrmpenenenne  XMMHUYECKMX ~ DJIEMEHTOB B HEKHBOW  NPUPOAE»,
«PacrnpeneneHne XUMUYECKUX AJIEMEHTOB B KUBOU MPUPOIEL».

Tabnuner u cxemel: «llepmonnueckas TaOnuia XUMHUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOABI», «BemiectBa B cocraBe opraHu3sMoB», «CTpoeHHE MOJIEeKylbl Oenkay,
«CTpyKTYpBl 0ETKOBOM MOJIEKYNbI», «CTPOCHHE MOJIEKYN YIIIEBOAOBY», «CTPOCHHE MOJICKYI
TunuaoB», «HykinenHoBbie KUCTOTHIY, «CTpoeHue MosieKyabl ATD.

OO0opyzioBaHue: XMMUYECKas TTOCy/1a 1 000pyI0BaHHE.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JJabopaTtopuas paboTaNel «OOHapykeHHE OCJIKOB C MOMOIIBI0O KauyeCTBEHHBIX
peaKkuuii».

Tema 5. Ctpoenne u pynkuuu kiaerku (10 4)

Tunel KIeTOK: dSyKapuoTHYecKas W mpokapuotudeckas. CTpyKTypHO-(pYHKIIMOHANIbHBIE
00pa3oBaHUs KIETKHU.

Crtpoenune npokapuoTHdecKon kieTku. Kinerounas crenka O6akrepuii u apxeid. OcoOeHHOCTH
CTpOEHUS reTepoTpodHOM U aBTOTPO(HOM MPOKAPHOTUYECKUX KIETOK. MECTO U POJIb MPOKAPUOT
B OMOILIEHO3aX.

Crpoenue u (QyHKIMOHMpPOBaHHE »yKapuoTHyeckod KieTku. [lma3marmueckass memOpaHa
(mma3manemma). CTpykTypa IU1a3Matu-uec-koil MemOpanbl. TpaHClopT BelIecTB 4Yepes
IUIa3MaTHUYeCcKyt0 MeMmOpaHy: mnaccuBHbIA (muddy3us, obmeryénnas muddysus), aKTUBHBIN
(mepBUYHBIIT M BTOPUYHBIA aKTHBHBIM TpaHcnopt). [lomymponuriaemocts mMemOpanbl. Pabota
HATPHI-KaTMeBOro Hacoca. DHJOIUTO3: MUHOUUTO3, (aromuro3. Jk3o1uro3. Kierounas creHka.
CrpykTypa 1 QyHKIMU KIETOYHON CTEHKH pacTEeHHi, TprOOB.

Hutormasma. Ilurozons. Ilutockener. JIBwkeHue wnUTOIUIa3Mbl. OpraHouzpl KIETKH.
OpHoMeMOpaHHbBIE OpraHOUIbl KIETKH: dHAoMmIazmMaTndeckas ceth (JIIC), anmapat [Nombmxkwy,
JM30COMBI, UX CTpOoeHHE U (QyHKUMU. B3auMOCBsS3b 0JHOMEMOpAHHBIX OPraHOMIOB KIETKH.
CtpoeHue TpaHYIIpHOTO peTukyiayma. Mexanusm Hanpasnenus 6enkoé 6 IIIC. Cunres
pacTBopuMbiXx  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHymsipHBIN)
sHAOIUIa3MaTHUeckuii peTukynyM. CekperopHast ¢yHkius anmapata ['ombmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I o1v0scu. TpaHCTIOPT BEIECTB
B KJeTke. Bakyomnu pactutenbHbIX kieTok. Kinerounsiit cok. Typrop.

[ToryaBTOHOMHBIE ~ OpraHOMJIBI ~ KJIETKU: MMTOXOHJPUH, IUIACTHIBL.  [Ipoucxodxcoenue
mumoxonoputi u naacmuo. Cumbuoeenes (K. C. Mepesxckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHIpWA © 1iacTuia. [lepBUuYHBIE, BTOPUYHBIE U CJOXKHBIC IIJIACTHIBI
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(OTOCHHTE3UPYIOIIUX JYKAapUOT. XJIOPOILJIACTBI, XPOMOIUIACTHI, JIEWKOIUIACTBHI  BBICIIUX
pacTeHui.

HememOpannsie opranounsl kiaetku CrtpoeHune u (yHKIMHM HEMEMOpaHHBIX OpPraHOMIOB
KIeTku. Pubocomel.  [lpomescymounvie ¢hunamenmol. MUKpOPWIAMEHTBI. AKMuHOBbIE
Mukpoghunamenmol. MBIIICUHBIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KIemOK.
Mukpotpy6ouku. Kietounsnii mentp. CTpoeHue W IBMKEHHE JKTYTHKOB W PECHUYEK.
MukpoTpyOouku muroria3Mel. Llentpuons. benku, accoyuupogannvle ¢ MUKpoguiamenmamu
u muxpompyboukamu. MomopHuvie 6enxu.

SAnpo. OGonouka siapa, XPOMATHH, KapuoIuia3Ma, SAPBINIKK, HUX CTPOCHHE U (PYHKIIHH.
Snepusiii OenkoBbld MaTpuKC. [IpocTpaHCTBEHHOE pPacHOIOKEHHE XPOMOCOM B MHTEpP(ha3HOM
anpe. Dyxpomamun u cemepoxpomamun. benkn XxpomaTuHa — TUCTOHBI. Jlunamuka sA0epHOU
0bo10uKu 6 mumo3ze. HAoepHulii mparcnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAsA XapaKTEPUCTHKA KIETOK 3yKapuoT (pacTUTENbHOMH,
KUBOTHOM, TpHUOHOI).

JdeMoHcTpanuu

Hoptpertst: K. C. MepexkoBckuii, JI. Maprynuc.

Tabauie! u cxempl: «CTpoeHue 3yKapuOTUYECKOH KIeTKu», «CTpoeHue KUBOTHOM KIIETKN,
«CTpOo€HHE PpACTUTENBHON KIETKM», «CTpoeHHe MUTOXOHApuW», «Anpo», «CrpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

O060pyIoBaHKe: CBETOBON MHKPOCKOI; MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX KIIETOK;
MUKpOTMpernaparbl 6aKTepuanbHbIX KIETOK.

JlabopaTopHble M NpaKTHYecKHe padoThI

1. Jlabopatopunas paboraNe2 «MccnenoBanue TuIa3Mosid3a U JETIa3MOJIH3a
B PaCTUTEIIBHBIX KIETKAX).

2. llpaxTuueckas pabora «3ydueHne CBOMCTB KIECTOUYHON MEMOPAHBD».

3. JJabopaTtopuas paboTaNe3 «M3ydeHne cTpoeHUS KIECTOK PA3IHMYHBIX OPTaHU3MOBY.
41lpakTuueckas pabora «3yueHue IBMKEHUS LIUTOMIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O6MeH BelllecTB U NMpeBpamnieHue YHepruu B kierke (10 4)

AccUMWIALNS U JUCCUMMIISAUS — JIB€ CTOPOHbI MeTabonm3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPO(HBIN U reTepoTpodHBINA. YUyacTHe KUCI0poia B 0OMEHHBIX Mpolieccax. JHEepPreTuieckoe
obecrieueHue KieTku: npeppamieHue AT® B oOMeHHbIX nporeccax. DepMeHTaTUBHBIN XapaKkTep
peakiuil KJIeTouHoro Merabonuzma. GepMeHThI, UX CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBUSI.
Kodepmentsl. Otnuuus (pepMEeHTOB OT HEOPraHMYECKUX KaTajau3aTOpPOB. benku-akTuBaTOpHI
1 OeNKU-UHTHOUTOPBL. 3aBUCHMOCTH CKOPOCTH (EPMEHTATUBHBIX pEaKUUid OT pa3IHuHBIX
(hakTopoB.

[lepBuuHBIi CHHTE3 OpPraHMYECKUX BemlecTB B KieTke. DoTocuHTe3. AHOKCU2eHHbIN U
oxcuzenHvlll pomocunmes y oakmepui. Ceemocoduparowue nUSMEHMbl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporecce potocunte3a. CBeToBas U TEMHOBAS
¢bazpl. @omoovixanue, Cz., Cs-u CAM-munvr gpomocunmesa. IlpoaykTuBHOCTh (PoTOCHHTE3A.
Brnusinue pa3nuyHbix pakTopoB Ha CKOpPOCTh hoToCHHTE3a. 3HaUeHue GOTOCHUHTE3A.

XeMmocuHTte3. Pa3zHooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTpuUULUpyronue OaKTepHH,
xKene300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

AnHarpoOHble opraHu3Mbl. Buabl Oposkenus. IIpoaykTel OposkeHHMs M MX HCIOJIb30BaHUE
Y4eNOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH U BO3OYIUTENN
00J1e3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dSHEpreTudeckoro ooOmena. [loAroToBUTENBHBINA ATam.
I'mukonn3 — 6ecKUCIOPOIHOE PACHICTICHUE TITFOKO3BI.

buonornueckoe OKHCIEHHE, WKW KIETOYHOE JbIXaHWE. Pollb MHUTOXOHIpHIA B MpoIeccax
ouonorunueckoro okucienus. lluknndeckuwe peaknuu. OxuciautenbHoe ¢ochopuIrpoBaHUe.
Duepeus membpannozo epaouenma npomornos. Cuntez AT®: paboma npomonnoii ATD-cunmasul.
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[IpeumymmectBa a’poOHOrO MmMyTH OOMEHa BEHIECTB IMepel aHa’poOHbIM. O(PPEKTHBHOCTD
SHEPTeTHYECKOro OOMeHa.

JdeMoHcTpanuu

Hoprperst: JIx. Ilpuctiu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumer  u cxeMbl: «®DoTocuHTE3», «DHEpreTnyeckuii obOMen», «buocuHTE3 OeKay,
«Crpoenue pepmeHTay, «XeMOCHHTE3Y.

O0opyIoBaHKe: CBETOBOM MHMKPOCKOI; 000pYyJAOBaHHE MJIs IPUTOTOBJIEHUS MOCTOSIHHBIX
Y BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTopHble U NPpaKTHYeCKHe PAdOThI

1. labopatopHass pab6orTaNe4d «M3yueHne KaTalIUTUYECKOW aKTUBHOCTH ()EPMEHTOB
(Ha mpUMepe aMIJTa3bl WK KaTalla3bl).

2. JlabopaTtopuas paboTalNe5 «CpaBHeHHE MporeccoB GOTOCUHTE3a U XEMOCHHTE3aY.

3. JlabopaTtopuas paboTalNe6 «CpaBHEHHE IMPOIECCOB OPOKEHUS U JIBIXAHUSD).

Tema 7. HacnencrBennasi ungopmanus u peanusanus eé B kierke (12 u)

Peakmun matpuunHoro cuHTe3a. [IpUHIHMI KOMITJIEMEHTAPHOCTH B PEAKIUSX MATPUIHOTO
cuHTe3a. Peanmmzamms HacneAacTBeHHOW wuH(popManuu. ['€HeTHYeCKMid KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHte3 PHK. [IpuHIMNe TpaHCKpUNIIIMK: KOMIUIEMEHTAPHOCTD,
AHTUNAPAIUIETBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvlx PHK 6 sykapuomuueckou
xknemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stanel. Yuactue TpaHcnopTHeix PHK B OuocuHTese Oenka. YcmoBus
onocunTe3a 6enka. KogupoBanne aMuHOKHCIOT. Posik pbocom B OnocuHTE3€e Oerka.

Cospemennvie npeocmaenenus o cmpoenuu 2eHos. OpraHusanus Te€HOMa Y IPOKApUOT
Y DYKapuoT. Perymsiiusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmote3a omepona (P. XKaxob, XK.
Mano). Monekynsapusie mexanuzmvl 9Kcnpeccuu 2eHo8 y sykapuom. Ponb xpomamuna 6 pe2ynayuu
pabomuwl 2enos. Perynanns oOMeHHBIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupycbl — HekseTounble (OpPMBI KU3HU U OONMUraTtHble mMapasuThl. CTpOEHHE MPOCTHIX
Y CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusnenmuwiii yukn [[HK-cooepocaujux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBanus denoBeka, XMBOTHBIX, pacteHuid. CIINJI, COVID-19, conmanbhbie
U MEIUIIMHCKHUE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u anaruz ooavwux maccusoe («bigdata») cmpyxmyproix
buonoeuueckux oanuvix. Hanomexnonocuu 6 buonocuu u meouyune. Ilpoepammupyemvie ghynxyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdeMoHcTpanun

Ioptperst: H. K. Konsuos, [. . UBaHOBCKUIA.

Tabauiet u cxeMel: «buocunTe3 6enkay, «I'eHeTnueckuii Koy, «Bupycs», «bakrepuodarmy.

JlaGopaTopHble M IPAKTHYECKUE PA0OThHI

I[Ipaktuueckas pabora «Co3maaHue MOJICITH BUPYCay.

Tema 8. JKuzHeHHbIH HUKJI KIeTKH (8 4)

Knerounslit nuki, ero nepuoasl u peryisnus. Matepdaza u muto3. OCOOEHHOCTH HPOLIECCOB,
npoTekaromux B uHTepdaze. [loarotroBka  KIETKM K JeneHuto.  [IpecuHTeTHUYECKHi
(MOCTMUTOTUYECKUIN), CHUHTETHMYECKHH W MOCTCUHTETUYECKUH (MPEMUTOTHUYECKHI) MNEepuoJIbl
uHTEep(a3bl.

Matpuunsiii  cunte3  JIHK —  perummkaumsa.  [lpuHumner  pernmmkanuu — JJHK:
KOMIUIEMEHTAPHOCTb,  IIOJIYyKOHCEPBAaTUBHBIA  CUHTE3, AaHTUIAPAJUICIIBHOCTb.  MexaHusm
perunkanuu JTHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomepsl 1 Tesomepasa. XpoMOCOMHBIN
HA0Op KJIETKU — KapHOTHIl. JIUMIOUIHBIN M rariouIHbI Habopbl XpoMocoM. ['oMosiornuHbIe
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XpoMocoMBl. [10710BbIE XPOMOCOMBI.

Henenne kneTkn — MuTo3. CTaauu MUTO3a U MIPOUCXOIAIINE B HUX MPOIECCHI. TUIIBI MUTO3A.
Kapuokunes u nuutokrnnes3. bruosornueckoe 3Ha4eHUE MUTO3a.

Perynsuust MuToTHUECKOTO 1IMKIIA KIIEeTKH. [[porpammupyemMast KietouHas ru0esb — anomnTos.

Krnerounoe s1po, XpoMocOMBbI, (YHKIIMOHAIbHAs T€HOMHKA. Mexanuzmvl npoaugpepayuu,
oughghepenyuposku, cmapenus u cubenu kiemox. «L{ugpposas knemrkay — buoungopmamuyecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabnuier  u cxembl: <«OKH3HEHHBIH TUKI KICTKH», «Muto3», «CTpoeHHEe XpOoMOCOMY,
«Pemumukarus JTHK».

OO0opy/ioBaHME: CBETOBOM MUKPOCKOIT; MUKpOTIpenapathl: «MHUTO3 B KJIETKaX KOPEIIKa JyKay.

JlabopaTopHble U NPAKTH4YEeCKUE PadOThI

1.JJTabopaTtopuas pabotalNe7 «HabGmoaenue MuTo3a B KJieTKaX KOHYMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u GyHKIMH OPraHu3mMoB (23 1)

buonorunueckoe pazHooOpaszue OPraHu3MOB. OTHOKJIETOYHBIE, KOJIOHUAJIbHbIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.

OcoOEeHHOCTH CTPOEHUS U JKU3HEACATEIHPHOCTH OTHOKJIETOYHBIX Opranu3mMoB. bakrepun, apxew,
OJIHOKJIETOYHBIC TPUOBI, OJHOKJIETOYHBIC BOJOPOCTH, JApyrue MpoTUCTHL. KojoHuansHbIE
OpTraHHU3MBI.

B3auMocBs3p 4WacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl WU CHUCTEMBI OPraHOB.
OpranusMm Kak euHoe 1enoe. ['omeocTas.

Tkanu pacreHuid. TUITBI PaCTUTENBHBIX TKaHEW: 00Opa3oBaTeabHas, MOKPOBHAS, MTPOBOISAIIAS,
OCHOBHas1, MexaHn4eckas. OCOOCHHOCTH CTpOeHUS, PYHKIIMIA U paCIOIOKEHUS TKaHEH B OpraHax
pacTeHui.

TkaHM KMBOTHBIX W YeJIOBEKAa. THITbI )KMBOTHBIX TKaHEW: SMUTEIUAIbHAS, COCIUHUTENbHAS,
MbIteyHas, HepBHass. OCOOEHHOCTH CTpoeHMSs, (QYHKIUHA W PACMOJIOXKEHUS TKaHEW B opraHax
YKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTHBHBIE OpraHbl pacTeHUM. OpraHbl M CUCTEMBI OpPraHOB
YKUBOTHBIX U yesnoBeKka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa tena oprann3moB. Kapkac pacteHuil. CkenleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIi1 1 BHyTpeHHM ckenieT. CTpOEHUE U TUIIBI COCTMHEHUST KOCTEH.

JIBukeHre opranu3mMoB. J[BIKeHUE OJTHOKIETOYHBIX OPraHU3MOB: aMEOOUTHOE, KTYTUKOBOE,
pecHuyHoe. /[IBW)K€HHME MHOTOKJIETOYHBIX pACTEHUM: TpPONU3Mbl U HACTUU. JIBU>KeHHE
MHOTOKJICTOYHBIX JKUBOTHBIX U YEJIOBEKa: MbllleuHas cucrteMa. Peduiekc. CkeneTHbIe MBIIIIBI
1 UX paboTa.

[Iuranue opranuszmoB. IllornoiieHue BOABI, YIIEKHUCIOrO ra3a W MUHEpAJIbHBIX BEIIECTB
pacTeHUsIMHU. [Iuranue KUBOTHBIX.
BHyTpHnosiocTHOE ¥ BHYTPUKIETOUYHOE MHUIEBapeHue. [IuTaHue mNO3BOHOUYHBIX >KUBOTHBIX.
Otpenbl numeBapurensHoro tpakra. [luimeBaputenbHble xenesbl. [lumeBapurensHas cucrema
Yeso-BeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuid. [[pixanue xuBoTHBIX. [uddy3us razos uepes
MOBEpXHOCTh KieTku. KoxkHoe maprxanue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe U J€rouHoe
npIXxaHue. JIpIxaHWe MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA. ODBOJIIOIMOHHOE YCIIOKHEHUE
CTPOEHMSI JETKMX IMMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas cucTema uejoBeka. MexaHu3m
BEHTUJISIUH JIETKUX y MITUIl U MIIEKOTIUTAIONINX. Perynsnus npixanus. [[pixaTenbHbie 00bEMBI.

TpaHcnopT BemEeCTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMBbl pacTeHHil. TpaHCnopT BellecTB
y )KUBOTHBIX. KpoBeHocHass cuctema ue€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KUBOTHBIX U uyenoBeka. Cepjlle, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpareHwus.
DBOJIOIMOHHBIC YCIIOKHEHHUSI CTPOSHUS KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX KHBOTHBIX. PaboTa
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cepala u €€ peryJsius.

Beinenenne  y opranusmoB.  BeiaeneHue  y pacteHud.  BblueneHue  y )KMBOTHBIX.
CoxparutensHble Bakyonn. Opranel BbiaeneHus. @PuibTpanus, cekpeuuss u obparHoe
BCAaChIBAaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BbleNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHOM cucTeMaMH. BplieneHue y no3BOHOYHBIX >KMBOTHBIX U 4enoBeka. [loukw.
Crpoenne u ¢pyHKIIMOHUpOBaHUE HeppoHa. OOpa3oBaHNEe MOYH y YETIOBEKA.

3amura y OpraHu3MoB. 3aliuTa Yy OJHOKJIETOYHbIX OpraHu3MoB. Criopbl OakTepuil U LUCTHI
MpoCTEHIINX. 3alluTa Y MHOroKieTouHbIXx pacrteHuid. Kyrukyna. CpenctBa naccuBHOU
Y XMMHYECKOU 3a1UThl. DUTOHUUIBI.

3amuTra y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M UX MpOU3BOAHBIE. 3alllUTa OpraHU3Ma OT
O0onesneli. HMMMyHHas cuctema 4yenoBeka. KJeTOYHBIE M ryMOpaJIbHbII HMMMYHMTET.
Bpoxnénnelii ¥ npuoOpeTéHHbI  crenupuyeckuii  UMMyHHUTET. Teopust  KIOHaJIbHO-
cenexktuBHOro umMmmynurera (I1. Dpmaux, ®@. M. beprer, C. ToneraBa). BocnanuTenbHble OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3200JI€BaHUH.

Pa3znpaxxuMocTh M peryismus y opranu3MoB. Pa3paXxuMocTh y OJTHOKJIETOUYHBIX OPTaHU3MOB.
Takcucsl. Pa3npaxuMoCTs M peryisinus y pacTeHui. POCTOBBIE BellecTBa U UX 3HAYEHUE.

HepBHas cucrema u peduiekTopHas peryasuus y >kMBOTHBIX. HepBHas cuctema u €€ oTaebl.
DBOJIIOLMOHHOE YCIIO)KHEHHE CTPOEHHS HEPBHOM CHUCTEMBI Yy KUBOTHBIX. OTAENBI TOJOBHOTO
MO3ra IO3BOHOYHBIX HUBOTHBIX. Pednexc u pednexropnas nyra. bezycnoBHbIE U ycIOBHBIE
pedaekchl.

I'ymopanbHas peryasiusi U SHAOKPUMHHAs CHUCTEMa JKMBOTHBIX U yesoBeka. JKenesbl
SHIAOKPUHHOM CHCTEMBI W MX TOpPMOHBI. JleiicTBue TOpMOHOB. B3aumMocBsi3b HEpPBHOU
Y SHIOKPUHHOM cucteM. [ mmotanamo-runodusapHas cuctema.

JdemoHcTpauuu

Lloptpert: 1. I1. ITaBnos.

TaOnuner u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIHY,
«baktepumn», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMe HacekoMmbIx», «TkaHM pacTeHHI»,
«KopueBble cuctemb», «CrpoeHue crteOns», «CTpoeHHE JHUCTOBOM IIACTUHKWY, «TKaHU
KUBOTHBIX», «Ckener 4enosekay, «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BoelgenurenpHas cucreMa», «DHIOKPUHHAsS cucTeMa», «CTpoeHne MbIInb», «MMMyHUTETY,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruips», «CTpocHME IUIaHapun», «BHYTpeHHee CTpOEHHE N0KIEBOrO
yepBs», «HepBHas cucrema pbi0», «HepBHas cucrema narymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrema nruny, «HepBHas cuctema MIEKONMTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pedeke».

OOGopy/ioBaHKe: CBETOBOM MHMKPOCKOI; MMKpOIpEnaparbl OJHOKIETOYHBIX OPIaHU3MOB;
MHUKpOIpEenapaTsl TKAaHEW; PAKOBUHBI MOJUIFOCKOB; KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX; KUBbIE
9K3EMIUIPhl KOMHATHBIX PacTeHUi; repOapuu pacTeHHI pa3HbIX OTIENIOB; BIAXHbBIE IpenapaThl
KHUBOTHBIX; CKEJIEThI TO3BOHOYHBIX; KOJUIEKIIUN OECIIO3BOHOYHBIX KHMBOTHBIX; CKEJIET YEIOBEKA,;
00opyJ0BaHueE Ui IEMOHCTPALMHM IOYBEHHOTO ¥ BO3/1YLIHOTO MUTaHUsI PACTEHHUMN, pacleTICHHs]
Kpaxmasa U OeJIKOB 1Moj ieHcTBHEeM (epMEHTOB; 000pyI0BaHKE JUIsl AEMOHCTPALIUU OTBITOB 10
U3MEPEHUIO XU3HEHHOW EMKOCTH JIETKHX, MEXaHW3Ma JbIXaTelbHBIX JBWKECHUN; MOJAEIH
TOJIOBHOTO MO3Ta Pa3jINyYHbIX )KMBOTHBIX.

JlabopaTopHble M NpaKTHYeCKHe padoThI

1. Ja6opatopuas paboTaNe8 «l3yueHue TkaHel pacTeHUID».

2. JJabopaTtopHasa paboraNe9 «3ydyeHue TKaHeH >KUBOTHBIX).

3. JJabopaTtopuasa padoraNelO «/3ydyeHue opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3mHokenne n pazsutue opranu3mos (11 4)
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@DopMBI Pa3MHOXKEHUSI OPraHU3MOB: Oecrosioe (BKIIOYAs BETETATHBHOE) W MOJOBOE. BHIIbI
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIISALUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pa3muosxenue. IlosnoBble kneTku, uiau ramersl. Meito3. Craquu Mmeiiosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruosornueckuii CMbICI MeH03a U MOJI0BOro nporecca. Menos
U €ro MECTO B )KU3HEHHOM IIMKJIE OPIraHU3MOB.

[IpenzapoxpieBoe pazputue. I'ameroreHe3 y >kuBOTHbBIX. [lonoBeie sxene3sl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KieTOK. CriepMaroreHe3 U oorenes. CTpOEHHE MOJIOBBIX KIETOK.

OmnonoTBOpeHHe U SMOpPUOHAIBHOE pa3BUTUE JKUBOTHBIX. (CHOCOOBI OIIOJOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHOJIOTHS — HayKa O Pa3BUTHU
opranu3MoB. Mopgoeenes — 00Hna uz enauvix npoodnem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghozeneza. Cragum >MOpHOreHe3a )KUBOTHBIX (Ha mpumepe Jsarymku). Ipobienue.
Tunsl apobnenus. /lemepmunuposannoe u HedepmuHuposannoe opobaexue. bractyna, THIBI
6nactyn. OcoOeHHOCTH ApOOJIeHUS MIIEKONMUTAIOMIMX. 3apOJbIIIEBbIEe JUCTKU (racTpyJisLus).
3aknagka OpraHoB M TKaHEH W3 3apoJIbIIEBBIX JHUCTKOB.  B3aumHoe BiMsHME YacTeil
pa3BHUBAIOIIETOCS 3apo/iblilia (AMOpHOHANIbHAS UHIYKIINS). 3aKiIa/iKa IUIaHa CTPOSHUS )KUBOTHOTO
KaK pe3ysibTaT MepapXuyecKuX B3auMOJICHCTBUI reHoB. BiusHue Ha sMOpHOHANIbHOE pa3BUTHE
pa3aMYHbIX (PAKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pa3Butne xuBoTHBIX. [TocTamMOpuoHanbHeIil nepuoa. IIpsmMoe u HenpsmMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y 0eClIO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HaYEHHE MPSMOTO M HEMPSIMOTO pPa3BUTHUSA, MX PaCHpOCTpaHEeHHe B mpupoje. Tumbsl pocrta
KHUBOTHBIX. DAKTOPHI PETYISALUU POCTa KUBOTHBIX U yesnoBeka. CTaauu nocTaMOpHOHATBHOTO
pa3BUTHS Y )KUBOTHBIX U uenoBeka. [leproasl oHTOreHesza yenopeka. CrapeHue M cMepTh Kak
OMOJIOTHYECKHE TPOIECCHI.

Pa3zmuoxenue u pazsutrue pacreHuit. ['ametodut u copodut. Melo3 B KU3HEHHOM ITHKIIE
pactenuii. OGpa3oBaHue Crop B mpoliecce Meio3a. ['amerorenes y pacteHuid. Orio10TBOPEHUE
U Pa3BUTUE DPACTUTEIbHBIX OPraHU3MOB. JIBOIHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX PAaCTEHUIL.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJILUU OHTOI'€HE3a Y paCTEHUH U )KUBOTHBIX.

JdemoHcTpauuu

Iloprperer: C. I'. Hapamun, X. [lIneman.

TaOnuner u cxembl: «BereraTuBHOe pa3MHOXKeHHE», «THUIBI OECHOJOro pa3MHOXKEHUS»,
«Pa3MHOXKeHUE XJIaMUI0MOHA/IbI», «Pa3MHOKeHHe 3BIIIeHbI», «Pa3MHOXKeHHe THapbDy, «Meio3y,
«XpoMocoMbly», «I"amerorenesy», «CTpoeHue SHIEKIETKU U CIIepMaTo30u1a», «OCHOBHbBIE CTAIUU
oHTOreHesa», «lIpsimoe u Hempsimoe pa3BuTHe», «PazButne Maiickoro xyka», «Pa3zBurue
capaHun», «Pa3BuTHe JsArymku», «/[BoilHoe OIIOJOTBOPEHHE Y IBETKOBBIX pPACTEHUI»,
«Ctpoenue CeMsIH OJTHOJIOJIbHBIX U JBYAOJBbHBIX pacTeHui»,
«Ku3HeHHBI IMKJI MOPCKOM KamycTel», <«OKu3HeHHbIH IHKI MXa», «KHU3HEHHBIM LUK
NanoOpOTHHKA», « ) KM3HEHHBIH LUK COCHBI».

OO6opy/ioBaHKe: CBETOBOM MHUKPOCKOI; MMKpOIpenaparbl SHIEKIETOK U CIepMaTO30H/10B;
Mozenb «L{UKIT pa3BUTHSA JIATYLIKN.

JlabopaTopHble M NpaKTHYeCKHe padoThI

1. TJa6opatopuas pabortaNell «M3yueHne cTpoeHHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIIpEenapaTax».

2. llpaktuueckas paboTa  «BplgBIEHHME TNPU3HAKOB CXOJICTBA  3apoblIei
IT03BOHOYHBIX KHBOTHBIX).

3. JJabopaTtopunas pabotalNel2 «CrpoeHue OpraHoB pa3MHOXKEHHsI BBICIIUX
pacTeHHI».

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHu3MoB (3 1)
HcTopust cTaHOBJIEHUS U Pa3BUTUS TeHETHKH Kak Hayku. PabGoter I'. Menzens, I'. [le @pusa,
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T. Moprana. Poiis oTeuecTBeHHBIX Y4€HBIX B pa3Butum renetuku. Paboter H. K. Kosmbiosa,
H. 1. Basunosa, A. H. benozepckoro, I'. /. Kapneuenko, 10. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE F'€HETUYECKHE TIOHATUS U CUMBOJIbL. | OMOJIOrMUHBIE XPOMOCOMBI, AJUIEJIbHBIE T'€HBI,
allbTepHATUBHbBIE IPU3HAKU, JOMUHAHTHBIN U PELIECCUBHBIN IPU3HAK, TOMO3UI0Ta, T€TEPO3UTOTa,
qHCcTas JIMHUS, THOPUBI, TeHOTHUII, (heHOTUN. OCHOBHBIE METOIbI TeHETHKH: THOPUI0TIOTHYECKHH,
LATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETHYECKU .

JdeMoHcTpanuu

Hoptpetst: I'. Mennens, I'. [le @pus, T. Mopran, H. K. Kossuos, H. U. BaBunos, A. H.
benozepckui, I'. JI. Kapnieuenko, 0. A. ®unumnuenko, H. B. Tu-modeer-PecoBckuii.

Tabauie! u cxeMel: «MeTo bl TeHETUKIY, «CXEMBbI CKPELTUBAHUS.

Tema 12. 3akoHoMepHOCTH HacJeAcTBeHHOCTH (12 1)

Momnorubpuanoe ckpemniuBanue. [lepBoiit 3akon MeHenst — 3aK0H €IMHO00pa3usi THOPUIOB
nepBoro nokosieHud. [Ipasuino nomuHupoBanus. Bropoii 3akoH MeHenss — 3aKOH paclleruIeHs
npu3zHakoB. l{uTonormdyeckue OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHUS. [ HWMoTe3a YHUCTOTHI
ramer.

AHanuzupyromee ckpemuBaHue. [IpoMexyTouHbI XapakTep HacinenoBaHus. Pacnienuienue
MIPU3HAKOB TIPU HETIOJHOM JIOMUHUPOBAHUH.

JurunbpuaHoe ckpenuBanue. Tperuit 3akoH MeHaenst — 3aKOH HE3aBHCHMOTO HACJIeT0BaHMS
npu3HaKoB. [{uToorudeckrue OCHOBHI JUTUOPUAHOTO CKPEIIHMBAHUS.

CuerienHoe HacliegoBanue npuszHakoB. Paboter T. Moprana. CrermieHHOe HaclieI0BaHHE
IE€HOB, HApYyIIEHNE CLUEIUIEHUS MEX Iy TeHaMU. XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTH.

l'eneruka mnona. XpOMOCOMHBIM MEXaHU3M ONPEAENCHHUS MOoJIa. AYTOCOMBI H MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBI U rereporaMeTHbld ToJI. ['eHeTnueckass CTPYKTypa IOJOBBIX
xpoMocoM. HacrienoBanne nNpu3HaKkoB, CHETUIEHHBIX C MOJIOM.

l'enotun kak menoctHass cucteMa. llneHoTponusi — MHOKECTBEHHOE JCHCTBUE TIEHA.
MHOXeCTBEHHBIN ajuienu3M. B3auMoaeicTBue HeaIeNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lomumepusi.

['eneTnyeckuii  KOHTpPOJIb  pa3BUTUSA  pPACTEHUM, JKUBOTHBIX U YEJOBEKa, a Takxke
(bU3HOJIOrMYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (QyHKIMI. ['eHeTHuecKkne MexaHu3Mbl
CUMOMOreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH — MapasuT» U «X035UH — MUKPOOHOM.
I'eneTnyeckue acmeKkTbl KOHTPOJIS W M3MEHEHHUs HACleACTBEHHOW MH(GOpPMALUU B MOKOJEHHSIX
KJIETOK U OPraHU3MOB.

JdeMoHcTpanun

Iloptpetsl: I'. Menaens, T. Mopras.

Tabmunpl u cxembl: «llepBbiii u BTOpod 3akoHBl MeHuens», «Tpermit 3akoH MeHuens»,
«AHanu3upymllee ckpeuupanue», «HenonHoe nomuarpoBanue», «CLEIIEHHOE HACIe0BaHuE
MIPU3HAKOB y Ipo30oduis», «I'eneTuka nonay, «Kapuotun yenosekay, «Kapuotun apo30Quis»,
«Kapuotun ntuis», « MHOKECTBEHHBIN ajienn3M», «B3aumoaeiicTBrue reHoBy.

O6opynoBaHue: MOJENb A JEMOHCTpAallMM 3aKOHOB €AWHOO0Opa3usi THOPHUIIOB MEPBOTO
MOKOJIEHUSI M PACIIEIUICHUsI MPU3HAKOB; MOJENb JJIs1 JEMOHCTPAIlMM 3aKOHAa HE3aBUCHUMOTO
HacJeA0BaHus MPU3HAKOB; MOJIEb JUISl IEMOHCTPALIMK CUEIIJIEHHOTO HACJIeA0BaHUs IPU3HAKOB;
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/Ipo3zodunay.

JlabopaTopHble M NpaKTHYeCKHe padoThI

1. Ipaktuueckas paboTa «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKpPEUIUBAHUS
y Ap030(HIIB».

2. [IlpaxkTuueckass paboTa «UM3yyeHne pe3yabTaTOB IUTHOPUTHOTO CKPEIIUBAHUS
y Ap030(HIIB».

Tema 13. 3akoHomMepHOCTH M3MeHYNBOCTH (7 4)
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B3aumopelictBue reHoTMna ucpeasl mnpu  popmupoBaHum ¢peHoTuna. 3MeHUMBOCTH
npuzHakoB.  KadyecTBeHHbIE W KOJMYECTBEHHbIE  MpPU3HAKW. BuUIbl  W3MEHYMBOCTHU:
HEHACJIEICTBEHHAsI U HACJIEICTBEHHASI.

MoaudukanronHass HM3MEHYMBOCTh. Polib cpenbl B (GOPMUPOBAHUU MOAM(PUKAITMOHHOM
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuannonHslil psa v BapuanuoHHas kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHYHBOCTH.

l'enotunuueckass u3MeHUYUBOCTb. CBOWMCTBA TI'€HOTUIUYECKONM HM3MEHUYMBOCTU. Bumsl
F€HOTUIINYECKON U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHAs!.

KomOuHaTuBHasT M3MEHUYMBOCTh. Mei03 | MOJOBOM MpOIecC — OCHOBA KOMOMHATHBHOM
M3MEHUYMBOCTU. POjb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUU T'€HETUYECKOTO pa3HOOOpa3us
B IpeJienax OJHOrO BUAA.

MyranyioHHasi W3MEHYMBOCTh. Buabl MyTanuii: TEeHHbIE, XPOMOCOMHBIE, TE€HOMHEIE.
CroHTaHHbIE W MHAYIUPOBAHHBIE MYyTallMUd. SIJAepHBIE W IUTOIUIAa3MAaTHYECKUE MYTaIlUH.
ComMarnueckue | MOJOBbIE MyTaluu. [IpyUuMHBI BO3HUKHOBEHUsS MyTanuil. MyTareHsl M HX
BIIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO Mpoliecca. 3aKOH FOMOJIOTHYECKUX
psanoB B HacnencTBeHHOM wu3MmeHuuBoct (H. WM. BaBunos). BaesnepHas H3MeHYMBOCTH
1 HaCJIEICTBEHHOCTb.

Onucenemuka U dNUSEHOMUKA,  pONb  DNUSEHEMUYeCKUX  akmopos 68 HACIe008aHUU
U U3MeH4YU8OCmU eHoOMmUnU4ecKux NPUHAKo8 y Op2aHu3Mos.

JdeMoHcTpanuu

Ioptpersr: I'. /le ®pus, B. Noranncen, H. 1. BaBuios.

TabGnouier u cxempl: «Buabsl  u3MeHuMBOCTHY», «MoAM(PUKAIIMOHHAS W3MEHYMBOCTBHY,
«KomOnHaTHBHASI ©I3MEHYUBOCTHY, «Meiio3y, «OmionoTBopenney, «I eHeTnaeckue 3a001eBaHus
yernoBeKay, «Buabl Mmytamuiny.

OO6opyioBaHue: >KUBbIE U repOapHble JK3eMIUISIPbl KOMHATHBIX PACTEHUH; PHUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3TUYHBIMU BUJIAMUA U3MEHYUBOCTH.

JlaGopaTopHble M IPaKTUHYeCKUE PA0OThI

1. labopaTopHas pabortalNel3 «HccnenoBanue 3aKOHOMEPHOCTEH
MOAU(PHUKAIIMOHHON u3MeHuUuBOCTH. llocTpoeHne BapHalMOHHOTO psijia U BapHAIlMOHHOM
KPUBOI».

2. [IpaxkTuueckas pabora «Mytamuu y 1po30¢puibl (Ha TOTOBBIX MHUKPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeka (4 1)

KapuoTtun uenoseka. MexayHapoHasi IporpaMMa MCclieIoBaHHs FT€HOMa 4yeoBeka. MeTobl
U3yYeHHMs] TEHETUKH 4YeJOBEeKAa: I'eHEAJIOrM4YeCKud, OJIM3HELOBBbIH, IUTOI€HETHUYECKUil,
HOMYJIAUOHHO-CTATUCTUYECKUH, MOJIEKYyIsipHO-TeHeTuueckuii. CoBpeMEHHOE OIpe/esieHue
TeHOTHIIA: TIOJTHOT€HOMHOE CEKBEHUPOBaHKE, FTEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoinsto ITLP-
aHanu3a. HacnencreenHsle 3a00s1eBaHus YeIOBeKa. | eHHbIE U XpOMOCOMHBIE 00JI€3HU YelloBeKa.
bone3nu c HacnenCTBEHHON NpPeApacloyioKEHHOCTbIO. 3HAu€HUE MEIUIMHCKON TI'eHEeTHKU
B IIPEIOTBPALLICHUN U JICYEHUH T€HETUYECKUX 3a00JeBaHMUU yelloBeKa. MeIUKO-T€HETUYECKOe
KOHCynbTHUpoBaHue. CTBONOBBIE KIETKH. [IoHATHE «T€HETUYECKOTO IPpy3a». DTUUYECKUE ACIIEKThI
UCClIeIoBaHMi B 001aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckne (akTOpbl TOBBIIIEHHONH YYyBCTBUTEIBHOCTH 4eEJIOBEKAa K (U3NUYECKOMY
U XUMHUYECKOMY 3arps3HEHHUIO OKpYyXKarollell cpeapl. ['eHeTudeckas MpenpacrookeHHOCTh
YeJI0BEKA K MaTOJIOTHSM.

JdeMoHcTpanuu

TaOnuner u cxempl: «Kapuotun denoBeka», «MeToJbl H3Y4eHHMs] TE€HETHKH 4YellOBEeKay,
«['eneTnueckue 3a00JI€BaHUS YEIOBEKaY.

JlabopaTopHble U NpaKTHYecKHe padoThI

I[Ipaktuueckas pabora «CocraBieHHE U aHAIU3 POJOCIOBHON.
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Tema 15. Cesiekunst opranu3zmos (4 )

JlomecTuKauus 1 cenekius. 3aposkieHue celnekuuu u qoMectukanuu. Yuenue H. . BaBunosa
o LlenTpax npoucxoxIeHUst 1 MHOT0OOpa3usi KyJIbTYPHBIX pacTeHU. PoJb ceneKIuu B coO31aHuN
COpPTOB pPAacTeHUH M MOpOJ >KUBOTHBIX. COpT, mopoja, mWTaMM. 3aKOH FOMOJIOIMYECKUX PSAIOB
B HaciencTBeHHOM n3menunBocty H. M. BaBuiosa, ero 3naueHue i CeNeKIIMOHHOMN pabOThI.

Metoapl celeKIMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA W MHAMBHYaJIbHBIMN.
Omanvl kombunayuonnou cenekyuu. VlcrplTanue npousBoauTeneil no notoMmcrBy. OTbop 1o
TEHOTUITY C ITOMOIIBIO OIIEHKU (PEHOTUIIa TOTOMCTBA U OTOOP 110 T€HOTHITY C IIOMOIIBIO aHAJIN3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METO/I CEJIEKITMOHHOM paboThl. PainalinoHHbIN U XUMHYECKUI
MyTareHe3 Kak MCTOYHUK MYyTallMil y KyJabTypHbIX QopM opraHu3MoB. lcnonb3oBaHue
T€HOMHOTO pPENaKTUPOBaHUSA U METOJ0B pekoMOMHaHTHbIX JIHK ans mosiydyeHuss MCXoIqHOTO
Marepuaia s CeIeKIHH.

[lonyuenne  mosumiougoB.  BuyrpuBumoBas  rubOpuamsanus.  bimskoponacTBeHHOE
CKpellluBaHue, Wi MHOpuauHr. HeponacTBeHHOE ckpeluBaHue, win ayrOpuausr. ['ereposuc
uero npuuuHbl. Mcnomp3oBaHue rerepo3uca B cenekuMu. OtnanéHHas TUOpUAM3AIMS.
[Ipeononenne Oecrioaust MEXBUAOBBIX THOpUIOB. JIOCTHIKEHHS CEJIEKIMH PAacTeHUM
U JKUBOTHBIX. «3€1E€HaAs pegontoyusy.

CoxpaHeHHe 1 U3y4yeHHe FTeHETHUECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX TUKUX pOAHYEH
JUIS CO3JaHMsI HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. HM3yuenue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS] CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM yucie ¢ NpUMeHeHUeM COBPEMEeHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NnepCcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

Hoptperer: H. U. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenxo, I1. II. JIykssanenko, b. JI.
Acraypos, H. bopnoyr, /. K. bensies.

Tabauier u cxempl: «lleHTphl MPOUCXOXKICHUS M MHOTO000pa3usi KyJIbTYpHBIX DPACTEHUI»,
«3aKOH TOMOJIOTMYECKHUX PSAOB B HACIEACTBEHHOM HW3MEHYMBOCTH», «METOAbI CEneKIumn»,
«Otnanénnas rudbpuanzanusy, «MyrtareHesy.

JlaGopaTopHble M IPAKTUYECKHE PA0OThHI

1. labopaTtopHas pabotaNel4 «M3ydeHne cOpTOB KyIbTYPHBIX PACTCHHH W MOPOJ
JOMAITHUX dKUBOTHBIX).

2. JJabopatopHas paboralNel5 «/3ydeHre METONOB CENCKIIUUA PACTCHUI.

3. [IpakTuueckas padbora «[IpuBuBKa pacTeHUI».

4. Dxckypcusi «OCHOBHBIE METOJBI U JOCTHXKEHUS CENIEKIIMM PACTCHHUM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIN y4YacTOK, B TEIUIMYHOE
XO035IICTBO, B 1a00PAaTOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 16. buorexHo10rusi 1 CHHTeTH4YecKasi OuoJsiorus (4 4)

OOBeKThI, HCMONb3yeMble B OMOTEXHOJIOTHU, —  KJIETOYHBIE W TKaHEBBIE KYJIbTYPHI,
MUKpPOOPTraHU3MBl; HX XapaKTepUCTUKa. TpaaullMOHHas OMOTEXHOJOTHS: XjeOomeueHue,
MOJIy4eHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOJAEeTUE. Mukpoouonorudeckuii cuate3. OObeKThI
MUKpPOOHOIOTHUECKUX TeXHOJorui. [Ipon3BoacTBO OenKka, aMUHOKUCTIOT U BUTAMUHOB.

Co3pnanue TEXHOJIOTUH U UHCTPYMEHTOB LEIEHAPABICHHOTO U3MEHEHHS 1 KOHCTPYUPOBAHUS
TE€HOMOB C II€JIbIO TIOJIYUE€HHUSI OPraHU3MOB M MX KOMIIOHEHTOB, COJIEpP KAIINX HE BCTPEYAOLIUECs
B MPUPOJEC OMOCUHTETUYECKUE MTyTH.

Knerounass umxeHepus. MeTolbl KyJdbTypbl KIETOK M TKaHEW pacTeHUHM U >KUBOTHBIX.
Kpuobanku. ComaTudeckas TUOpuAM3aIMs U COMAaTHYECKHi sMOpuorenes. Mcmonb3oBaHue
ralioOu/IoB B CENEKUUU pacTeHuu. [lonyuenue MOHOKNOHANbHLIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOAUKIOHATbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
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PexoHCTpyKIHA SMIEKIETOK U KIIOHUPOBAHUE )KMUBOTHBIX. METO/ TpaHCIIIaHTALUU SAEp KIETOK.
Texnonoeuu  0300posienus,  KYIbMUBUPOBAHUS U MUKPOKIOHALHO2O — PA3MHOMNCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHAsl W I€HHas HMHKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W KOHCTPYMpPOBAaHHUE
pexomOunanTHeix [IHK. Cozdanue mpanceenmvix opeanuzmos. JIOCTHKEHHS W TEPCIEKTHUBHI
XpOMOCOMHOM ¥ T'€HHOM HWHXEHEpUU. OKOJOTUYECKHE U ITUYECKHE MpOOJIIEMbl TI'€HHOU
HUHXEHEPUU.

MemunuHckre OnoTexHONOTUU. [locmeenomuasn yugpposas meouyuna. I1I{P-ouacnocmuxa.
Memabonomuulil ananu3s, 2eHoYyeHMpuyecKull AHaIU3 RPoOmeoma 4ei08eKa 0 OYeHKU COCMOAHUSL
e20 300poevs. Hcnonvzosanue cmeonosvix kiemoxk. Tapeemmuas mepanua paka. 3D-
buounICeHepus 015 pazpadomku GyHOAMEeHMAIbHbIX OCHO8 MEOUYUHCKUX MEXHOI02Ul, CO30AHUs
KOMNIIEKCHbIX MKAHel CoOYemanuemM mexHoi02ull mpeéxmepno2o buonpunmunea u ckaggonounea
OJ151 peuleHus 3a0a4 NepCcoHAIU3UPOBAHHOU MEOUYUHDIL.

Co30aHue 6eKMOpHLIX BAKYUH C Yenavlo obecneyeHuss KOMOUHUPOBAHHOU 3aujumsl OmM
6030youmeneti OPBU, ycmanosnenue monekyisapHulx mexaHuzmos ¢yukyuonuposanusi PHK-
cooeparcauyux 8UPYCco8, 8bi3bl8AOWUX 0COO0 OnacHble 3a001e68aHUsL YETI08EKA U HCUBOTHBIX.

JdeMoHcTpanuu

Tabauiel u cxembl: «Vcnonb30BaHNE MUKPOOPTaHU3MOB B IMPOMBIIIJIEHHOM MPOU3BOJICTBEY,
«Krnerounas nunxeHepus», «l'eHHas HHXEHEPUSI».

JlabopaTopHble M NpaKTHYecKHe PadoThI

1. JlabopatopHas pabotalNel6 «/3yueHue oObEKTOB OMOTEXHOJIOTHUI.

2. llpaktuueckas pabota «llomydeHre MOJIOYHOKHCIBIX TPOIYKTOBY.

11 KJIACC
136 4, u3 HUX 8 4 — pe3epBHOE BpeMs

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOINMOHHBIX MpeAcTaB/IeHuii B Ouooruu (5 u)

OpomoronHass teopust Y. [lapBuna. [lpennochuiku BO3HMKHOBEHHs AapBHHM3MA. JKU3HB
U Hay4yHas JeqarenbHocTh Y. JlapBuHa.

JBukymue cuibl 3BoonuK BuAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOXKECHHUSI
OpraHM3MOB, HACJEJICTBEHHAs H3MEHYHBOCTh, OOpb0a 3a CyYIIECTBOBaHHUE, ECTECTBEHHBIN
1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuntetnueckoil Teopuu sBomonuu (CT3I). HeirpanbHas Teopusi 3BOJIIOLNU.
CoBpemMeHHast 3BOJIOIMOHHAs OMOJIOTUSl. 3HAYEHHE SBOJIIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanun

Hoptpetsl: Apuctorens, K. Jlunnet, XK. b. Jlamapk, 9.K. Cent-Unep, XK. Krosbe, Y. [lapBun,
C. C. Yerepuxkos, U. U. UImansrayzen, [Jx. Xonneiin, /. K. benses.

Tabauiet u cxembl: «CrucreMa sxuBoi npupo sl (1o K. Jlunnero)y», «JIecTHHUIIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3smM (GOpMHUPOBaHUS MPUCHOCOOICHUN Yy pacTeHUH M KUBOTHBIX (TIO
Jlamapky)», «Kapra-cxema mapuipyra nyremectBus Y. [lapBuna», «Haxonku Y. lapBunay,
«Dopmbl 60pBOEI 32 cymiecTBoBaHue», «[loposl romyodeit», «MHoroobpasue KynbTypHBIX (hopm
kamyctbl», «[lopoapl moMamrHUX SKUBOTHBIX», «Cxema o00pa3oBaHHMsS HOBBIX BHJIOB
(mo Y. apBuny)», «Cxema COOTHOIICHHUS JBIKYIIUX CHII 3BOJIONUNY, «OCHOBHBIE MOJIOKCHUS
CUHTETUYECKON TEOPUHU IBOTIOLIUN.

Tema 2. Mukpo3Boonus u eé pe3yabrarsl (18 1)
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[lomynauusa kak dyeMeHTapHas eauHuna 3Bosoluu. COBpPEMEHHBIE METOIbl OLIEHKU
TEHETHYECKOTO Pa3HOOOpasysi U CTPYKTYphI Momyisiuid. Mi3MeHeHne reHo(oH1a MOMyIISAIUN KaK
2JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJIEHME. 3aKOH TIeHeTHYeckoro paBHoBecus JIx. Xapay,
B. Baiin6epra.

OneMeHTapHbie  (aKTOpbl  (IBWKYIIME CWJIBI) HBOMIOUMH. MyTallMOHHBIA  TIpoILece.
KomOunatuBHast 13MEHUMBOCTb. [[peiid reHoB — citydaiiHbIe HeHalpaBJIeHHbIC U3MEHEHHSI 9acTOT
ayuieneld B monymsinusix. Oggexm ocnosamens. dghgpexm dGymuiiounoco eopaviuika. CrudiceHue
2eHemu4ecKo20 pasHooopasus: npudunsl u creocmeus. llposenenue s¢ghgpexma Opeiigpa cenos 6
oonvwux u  manelx nonyaayusx. Mwurpanuu. M3onsmms momynsiimidc: - reorpadmueckas
(mpocTpaHcTBEHHAs), OHoJoTHYecKas (PENpoayKTUBHAS).

EctectBenHblit 0TOOp — Hampasistomui ¢pakTop 3Boonuu. Dopmbl ecTeCTBEHHOrO 0TOOpa:
OBWOKYIIMM,  cTaOmnu3upyrouuii, paspbiBatomuil  (qu3pyntuBHbIif). [lonoBoit  otOop.
Bo3HUKHOBEHHE U HBOJIIOLINS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3ylbTaT MHKPOIBOJIOLUMHU. Bo3HUKHOBEHME
npucnocobaeHnit y opranu3mMoB. Apomop¢o3sl U uanoaaanrtanuu. [Ipumeps! npucnocobaeHuit
y OpraHu3MoB: Moposoruueckue, (QU3NOJOTUYECKHE, OMOXMMHUYECKHE, IOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpazoBaHue Kak pe3yinbTaT MHUKPOIBOJIOLHUU.
W3onsuus — ximroueBod  ¢aktop BuAooOpazoBaHus. I[lyrm u cmocoObl BHI000pa30BaHUSA:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOES»
(momumutonan3anust, rudpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl popMHupoBaHUs OMOJIOTHUYECKOTO pa3zHOO0pa3usl.

Ponp  »BomOonMOHHONH  Ouonoruum B pa3pabOTKE  HAyYHBIX  METOJOB  COXpaHEHUs
O6nopazHooOpa3zus. MUKpOIBOJIIOLUS M KOIBOJIIOLUS Mapa3sUTOB M UX X03sieB. MeXaHU3Mbl
(dhopMupOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

Iloptpertsr: C. C. YerBepukos, J. Maiip.

TaOnuuer u cxempl: «MyTannoHHas HM3MEHYMBOCTH», «llomymsnuoHHas CTpyKTypa BHIa»,
«Cxema mposiBJIeHHS 3akoHa Xapau—BaiinOepra», «JIBHXKYyIIHE CHIIBI  BOJIIOLIHHY,
«OKOJIOTHYEeCKasi H30JSIIMsA MOMyNIAUUi ceBaHCKOM ¢openn», «l'eorpapuueckas H30JALMS
JMCTBEHHUIBI CUOMPCKON U JIMCTBEHHULB! JaypcKoi», «IlomynsuoHHble BOJIHBI YUCIEHHOCTH
XULIHUKOB U XKepTB», «Cxema JeHcTBUA eCTeCTBEHHOTro oTOopa», «dDopmbl OopbObl 3a
CYIIECTBOBAHHEY, «naycTpuanbHbli MEJIaHU3M», «Kussie HCKOIIaeMbley,
«IToxpoBUTENBECTBEHHAs OKpacka MXHMBOTHBIX», «lIpeaynpexnaromas OKpacka MKUBOTHBIXY,
«Puznonornyeckue anantauuny, «lIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTBY,
«Kpurepun Buma», «Bugbl-nBoiiHuku», «CTtpykTypa Buga B npupoge», «CrocoObl
BUJ00Opa3oBanus», «l'eorpaguueckoe BuAoOOpazoBaHHEe TPEX  BHUJOB  JAHJBIIICH»,
«IKOJIOTHUYECKOE BHJI000pa3oBaHKMe BMJIOB cHHUIL, «[lomumiouasl pacrenuit», «KamycTHo-
peleuHbli rTHOpHI.

OOGopynioBanue: repdbapuy pacTeHU; KOJUIEKLMM HACEKOMBIX; yydesla INTHUI[ U 3Beper C
IpUMEpPaMU PA3IMYHBIX MPHUCIIOCOOIEHMH; Yydyena NTHUIl M 3Bepel pa3HbIX BHJIOB; repOapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BaBIIMXCS PA3TUUHBIMU CIIOCOOAMHU.

JlabopaTopHble M NpaKTHYeCKHe padoThI

1. Ja6opatopHas paGoTaNel «BpIsABIEeHHE H3MEHYMBOCTH Yy 0COOEH OJHOTO BUAY.

2. JJabopaTtopHasa pabGoralNe2 «lIpucnocobnaeHus opraHu3MOB M UX OTHOCHUTENIbHAS
11e71€co000pa3HOCTh.

3. [IpakTtuueckas pab6orta «ApoMop}o3sl U HIMOATANTALUHN Y PACTEHUH U )KUBOTHBIX.

4. JlabopaTtopHas paboTtalNe3 «CpaBHeHHE BUIOB 11O MOP(OIOTHIECKOMY KPUTEPHUIO».

Tema 3. MakposBoJonus u eé pe3yastarsbl (10 u)
MeTtopl U3y4eHUS MaKpodBoJtonud. llaneoHTonornueckne MeTONbl W3YUEHHUS SBOJIOIHH.
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Ilepexoanbie GopMbl U HUITOTEHETHUECKHUE PSI/IbI OPIaHU3MOB.

Bbuoreorpaduueckne mMetoasl u3ydeHus sposronuu. CpaBHenue (Giaopsl U (ayHbl MaTEPUKOB
1 ocTpoBOB. bruoreorpadudeckue oomactu 3emian. BUIbI-OHIEMUKN U PETUKTHI.

OMOpHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OIOTUIECKHE METOAbl HW3YyYCHHS DBOJIOIHH.
['eHeTHuecKue MEXaHWU3MBI SBOJIIOLIMM OHTOTEHE3a W TIOSBICHHS HBOJIOIHMOHHBIX HOBIIECTB.
['oMonoruHbIe ¥ aHAJIOTUYHBIE OpraHbl. PyMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-
TCHETUYECKHE, OWOXMMHYECKHE W MAaTeMaTHYECKHE  METOJbl  M3YyYCHHS  SBOJIOIUH.
I'omonoruunsie reHsl. COBpEMEHHBIE METOABI TIOCTPOCHUS (PHIIOTEHETUIECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAI[H U YBOJIIOIUS TEHOMOB.

OO6mue 3aKkOHOMEPHOCTH (MpaBuiia) BOIIONUU. [Ipunyun cmenwvt ¢hynkyuii. HeoOpaTumocThb
HBOJIIOIUH. AanTHBHAs paauanys. HepaBHOMEPHOCTb TEMITOB 3BOJIIOIINH.

JdeMoHcTpanuu

Hoptpetst: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, J. ['ekkensb.

Tabnuiel 1 cxembl: «DWIOTEHETUYECKUN PSIT JIOMAI», «APXEONTEPHUKC», «3BEpo3yOnie
smepel», «Crerouedansy, «PuHnopure», «CeMeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emum», «Jlpeiid koHTHHEHTOBY», «PemukThly, «HavanpHble cTaguu >MOPHOHATBHOTO
Pa3BUTHS TIO3BOHOYHBIX JKHBOTHBIX», «[ OMOJIOTHYHBIE W aHAJIOTHYHBIE OpPTraHb, «PyIiuMeHTE,
«ATaBH3MEI», «XPOMOCOMHBIE HAa0OpHI YeJOBeKa W IMIMMIaH3e», «[J1aBHBIE HampaBlIeHUS
3BOJIIOLIUNY, «O0IIMe 3aKOHOMEPHOCTH SBOJIIOLIUID).

Oo6opyioBaHue: KOJUIEKIIUH, TepOapuu, MyJISHDKH HCKOTTAeMBIX OCTaTKOB OPTaHU3MOB; MYIISDKH
TOMOJIOTHYHBIX, aHAIOTUYHBIX, PyJMMEHTAPHBIX OPTaHOB U aTABU3MOB; KOJIICKIIMH HACEKOMBIX.

Tema 4. [Ipoucxoxnenue u pazButue ;ku3Hu Ha 3emie (20 4)

Haydnple rumoTe3sl MPOUCXO0KISHUS KU3HN Ha 3emiie. AOMoTeHe3 u maHcnepmus. JlonaydHsie
MIPE/ICTaBJICHUS O 3aPOXKICHUM KU3HU (KpeaunoHu3M). [ umoTe3a mocTOsIHHOrO caMo3aposKIeHUs
KU3HU U €€ onpoBepkeHue onbiTamu @. Penu, JI. Cnannanuanwu, JI. [lactepa. [Ipoucxoxnenue
YKU3HHU B aCTPOOHOJIOTHSI.

OcHOBHBIE ATambl HEOpraHW4ecKoi sBosonuu. I[lmanerapHas (Teojoruyeckasi) 3BOJIOILHS.
XuMuyeckasi 3BOMIONMSA. AOUOTEHHBIH CHHTE3 OPraHMYEeCKHX BEIECTB W3 HEOPraHUYECKHX.
Omneir C. Mumiepa u I'. FOpu. O6pazoBanue nmoiaumepoB u3 MoHomepoB. Koarneparnast runoresa
A. W. Onapuna, rumnore3a mnepBuyHoro OyiaboHa JIx. XosjeliHa, TreHEeTHYeCKas THUIIOTe3a
I'. Ménnepa. Pubozumbr (T. Yek) wurunoreza «vumpa PHK» V. T'mnbepra. dopmupoBanue
MeMOpaH U BOZHUKHOBEHHUE MPOTOKIETKH.

Uctopus 3emnu u MmeTob1 €€ n3yueHus. Vickonaempie opranndeckie ocTaTku. ['eoxpoHonorus
u e€ meronsl. OTHOCUTENbHAS U a0COJIOTHAS T'eOXpOHOJOTUs. ['€oXpoHONOrHuYecKas IIKaia:
JOHBI, 3PbI, IEPUOBI, SMIOXH.

Havaneubie sTambl opranudeckoid sBoitonuu. [losiBieHHe U 3BOJIONUS TMEPBBIX KIETOK.
Oomoius Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKKM Kak aHalor mnepBblx Ha 3emie cooOumiectB. Crtpomaronutsl. [IpokapuoTsl
Y DYKapHOTHI.

[IpoucxoxaeHne »>ykapuoT (cuMOuOreHe3). OBOIIOIMOHHOE MPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHrne MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl BOJIOLUU BHICIIUX pacTeHuil. OcHOBHBIE apoMOp(o3bl pacTeHuid. Borxos
pactenuii Ha cymy. [losiBIeHHe CHOpPOBBIX pacTeHU W 3aBoeBaHHe UMHU Ccymiu. CeMeHHbIe
pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcCHOBHBIE 3TaIbl YBOJIIONUU )KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI JKUBOTHBIX. BeHacKas
(dayna. KeMOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX TUTIOB. [IepBbIe XOpI0BBIE JKUBOTHBIE.
XKuzep B BoAe. DBomOLMS TO3BOHOYHBIX. [Ipouwcxokmenue ampuOUil W penTUIHil.
[Ipoucxoxaenne Miekonurarommx u nTuill. I[lpuHnun xmodyeBoro apomopdosza. OcBoeHue
0€CII03BOHOYHBIMU H MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

25



( = denepanbHbIi
lMocynapcTBeHHbIR
OBpa3sosatensHbii

@" CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

PazButne xu3Hu Ha 3emiie IO 3paM U MEPUOJAM: apXeil, IPOTEepO30ii, Maaeo30il, Me30301,
KaifHO30H. O01Ias XapaKTeprCTUKa KIIMMaTa M Te0JI0rHUeCKUX npoueccoB. [losiBienue u pacuser
XapaKTepHBIX OPraHW3MOB. YTiieoOpa3oBaHUE: €ro YCIOBUS U BIMSHHE Ha Ta30BbI COCTaB
aTMocdepsl.

MaccoBsie BBIMUPAHHUA — 3KOJIOTUYCCKUC KPHU3WUCHI MPOILIOTO. HpI/I'-II/IHI)I H CJICACTBUA
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HC, ero ocodeHHoctu. IIpobiema
COXpaHeHHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHass CHCTeMa OpPraHMYecKoro Mmwupa. [IpuHIHNBI Kiaccu(UKAlMU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdeMoHcTpanuu

Hoptpetst: ®. Penu, JI.Cnamnanmanwu, JI. [lactep, .. Meunukos, A.1. Onapus, JIx.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Ta0nuie! M CXEMBI: «Cxema OmbITa . Pemmy, «Cxema OmbITa

JI. Tlactepa mo W3y4eHHUIO camMO3apoXkACHUs XU3HH», «Cxema ombita C. Musepa, I'. FOpu»,
«OTanpl HEOPraHM4ecKOM HBOIIOLUM», «l'eoXpoHonornyeckas mkana», «HadanbHble 3Tambl
OpraHnuYecKor IBoNoIHN», «Cxema o00pa30BaHMUs PYKapHOT MyTEM cuUMOHMOreHeszay, «Cucrema
XKUBOW mpuponasl», «CrpoeHue Bupyca», «Apomopdosbl pacteHuid», «PuHHOGUTHY,
«OTHOKJIETOYHBIE BOAOPOCHN», «MHOTOKJIETOYHbIE BOAOpOCHN», «Mxm», «llamopoTHHKN,
«["onocemenneie pacteHusi», «OpraHbl HBETKOBBIX pacTeHHiD», «CxeMa pa3-BUTHUS >KMUBOTHOTO
Mupa», «ApoMopdo3sl )KUBOTHBIX», «IIpocreiimuey, «KumeunononoctHsie», «Ilnockue uepsuy,
«YnenucroHnorue, «PBIOBIY, «3eMHOBO/THEIEY, «ITpecmbikaromuecs», «IITHITBI,
«Mnekonuraroniuey, «Pa3BuTHe )KU3HU B apXEUCKOH 3pey», «Pa3BUTHE )KU3HU B IPOTEPO30UCKON
ape», «Pa3BUTHME >KM3HM B NaJCO30MCKON 3pe», «Pa3BUTHE >XU3HM B ME3030MCKON 3pey,
«Pa3BuTHE )XU3HU B KAHHO30MCKOM 3pey, «COBpEMEHHAs CUCTEMa OPraHuueCKOTO MUPay.

O6opyroBanue: repdbapuy paCTeHUN Pa3IMUHBIX OTJENOB; KOJUIEKIIMU HACEKOMBIX; BIIa)KHBIE
MpenapaThl ;KUBOTHBIX; PAKOBUHBI MOJUTFOCKOB; KOJUIEKIIMM UTJIOKOXKUX; CKEJIEThI MO3BOHOYHBIX
YKUBOTHBIX; Uyuea NTHI] ¥ 3Bepeil; KOJIEKIIMY OKaMEHEeI0CTeH, OJIE3HBIX HCKOMAEMBbIX; MYJISIKHI
OpraHUYECKUX OCTATKOB OPraHHU3MOB.

JlaGopaTopHble M IPAKTUHYECKHE PA0OThHI

1. IIpaktuueckas pabora «M3ydeHne OCOOEHHOCTEH CTPOCHHS PACTEHUN pPa3HBIX
OTJICTIOBY.

2. llpakTtuueckass pabora «/3ydeHue ocoOeHHOCTEH CTPOEHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [Ipoucxoxnenue yejaoBeka — anTponorenes (14 4)

Pazniensl u 3a1aun aHTpOnoaoTuu. MeTo bl aHTPOIOJIOT UH.

CraHOBJICHHE TMPEJCTABICHUNA O MPOUCXOXKJICHUM YEJIOBEKA. Penuruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CXO0JICTBO YeJIOBEKa C >KUBOTHRIMHM. CHCcTEMaTHYECKOE I0JIOKeHHE YesloBeka. CBUIIETEIbCTBA
CXOJICTBA 4YEJIOBEKA C KMBOTHBIMHU: CPaBHHUTEIBHO-MOP(OJIOTHUYECCKHE, SMOPHOJOTHUECKHE,
¢buznonoro-o6MoxuMuUeckue,  noBeAeHueckue.  OTiaMuMs  4elnoBeKa  OT  KUBOTHBIX.
[IpsAMOXOXKIEHHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuUTHE TOJIOBHOIO MO3ra
Y BTOPOW CUTHAJIBHOU CUCTEMBI.

JBuxymue cunbl (pakTopbl) aHTpoTOreHe3a: OHoJorudeckue, coruanbHeie. COOTHOIICHHE
OMOJIOTHYECKUX M COLMATBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJAuU aHTpororeHeza. PaHHue uenoBekooOpa3Hbie 00€3bsHBI (MIPOKOHCYIBI) U
paHHKE TOHTUIBI — OOIIKEe MPEAKH YeTOBEKOOOPA3HBIX 00E€3bsH U JIIO/IeH. ABCTPATIONUTEKH —
JBYHOTHE TIpeAKU Jroaeu. UenoBek yMenblid, IEpBbIle U3rOTOBJIEHUS OPYAUM Tpyna. YemoBek
MPSIMOXOJISAIIUNA U TIePBBINA BBIXOJ JIOJEH 3a mpenensl Adpuku. YenoBek reidaenbOoeprekuii —
oOmmii mpefoK HeaHIepTaIbCKOTO YeIOBEKa U YeloBeKa pa3yMHOro. YenoBek HeaHAepTaIbCKUi
Kak BHJ JIFOJAEH XOJIOJHOrO Kiaumara. YenoBeK pa3syMHbIM COBPEMEHHOIO THIIA, JEHHCOBCKHIA
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YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a penenamu Adpuku. [laneoreneTrnka u najaeoreHOMuUKa.

DBOMIONMS COBPEMEHHOTO 4YeNoBeKa. EcTecTBeHHbI OTOOp B MOMJSAIMSIX YEIOBEKa.
MyrannoHHBIH Tporiecc U noaumopdusm. [lomynsunoHHbIE BOJHBI, Apeld TeHOB, MUTpaIHS
1 «OQQEKT OCHOBATEINS» B MOMYJISAIUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bonbumime pacbl: eBponeoujHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAsS (SKBATOpHAJIbHAS), MOHIOJOUJHAs (a3uaTcKo-aMepuKaHcKas). Bpewms
U IyTH pacceleHHs 4eJoBeKa M0 IulaHeTe. EnuHCTBO denoBeueckux pac. Hayunas
HECOCTOSATENBHOCTh pacu3Ma. [Iprucrnoco6iieHHOCTh YelloBeKa K pa3HbIM YCIIOBUSAM OKPYKaroIen
cpenbl. Bmmsnue reorpaduyeckoit cpeabl U nperiha reHOoB Ha MOP(HOJIOTHIO U (HU3HOIOTHIO
YeloBeKa.

MexauciurinHapable MeToAbl B (u3udeckol  (OMOJIOTMYECKOW)  aHTPOIOJIOTHH.
OBOJIIOLMOHHAs ~ AQHTPOMOJIOTHSl U NAJCOAHTPONOJOTUS  YEJIOBEYECKUX  MOMYJSALHUM.
buoconnaneHple  uccieqoBaHMs — MpUPOAbI  yesoBeka.  lccrmenoBaHue — KOABOJIIOLMHU
OMOJIOTMYECKOT0 U COLUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

Hoprperer: Y. Japsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumpl  mcxeMbl: «MeTtoasl  aHTpomonorum»,  «['OJIOBHOW  MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbsle 00e3bsiHB), «CKeleT YeaoBeKa M CKEeJEeT MIMMIaH3e», «PyauMeHTb
U aTaBU3MBD», «/IBKyIIMEe CHIIBI aHTPOIOTEHEe3a», «OBOJIOIMOHHOE JpPEBO UEJIOBEKay,
«ABcTpasonurek», «HenoBek ymensiin», «HenoBek MpAMOXOIAmuin», «JIeHUCOBCKHI YeT0BEK»
«Heannepransup», «KpomanboHIBD, «llpeakm dyenoBeka», «ITallbl 3BOJIIOIUN YEIOBEKAY,
«PacsI yenoBekay.

OOopy/ioBaHWE: MYISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepHaIbHON KyJbTYPhl MPEIKOB
yesoBeka; pernpoaykuu (dhotorpadun) KapTUH ¢ MUGOTOTHISCKUMU U OMOICHCKUMHE CIOKETaMU
MIPOUCXOXKACHUS 4YesoBeka; (oTorpaguu HaXOIOK MCKOMAEMbIX OCTATKOB YEJIOBEKA; CKEJeT
YEJIOBEKa; MOJENb Yeperna 4YellOBeKa M 4Yeperna IIMMIIAH3€; MOJENIb KUCTH YeJOBEKa W KUCTH
IIMMITIaH3€; MOJIEIIN TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopHble M IPaKTUHYECKUE PA0OThHI

1. labopaTtopHas paboTaNed4 «M3yueHue ocCOOEHHOCTEH CTPOCHHS CKEJIETa YEIOBEKa,
CBSI3aHHBIX C MPAMOXOKICHUEM.

2. [IpakTuueckas pabora «/3ydeHHe S5KOJOTMUECKUX a/IallTAllUi YEJIOBEKay.

Tema 6. IK0J10THA — HAYKa O B3aMMOOTHOIIEHUAX OPraHU3MOB M HAJAOPTraHM3MeEHHbIX
CHCTEM C OKpY:Karoueii cpenoii (4 4)

3aposkJieHue U pa3BUTHE 3KoJoruu B Tpyaax A. ['ymbonsara, K . @. Pynse, H. A. CeBepriona,
O. T'ekkens, A. Tencmu, B. H.CykauéBa. Pazmensl u 3amaum skosiornu. CBsi3b 3KOJOTUU
C ApYTMMH HayKaMH.

Metoasl skonoruu. [loneBeie HaOMIOAEHUSA. ODKCHEPUMEHTHI B OKOJOTHHU: IPUPOIHBIC
u naboparopHsie. MoienupoBaHUE B 3KOJIOTUU. MOHUTOPUHT OKPYKAIOIIEH CPEIbl: JTOKAIbHBIN,
pPErHOHAIBHBIN U TJI0OAIbHBIM.

3HaueHHE PKOJIOTMYECKUX 3HAHUM JJIs1 YeI0BeKa. DKOJIOTMYECKOE MUPOBO33PEHNUE KaK OCHOBA
CBs3€H UeJIoBeYecTBa C MpUpo1oil. POpMHUPOBAHUE IKOJIOTMUECKON KYIbTYPhl U 3KOJIOTHYECKOU
rPAMOTHOCTH HACEJIEHUSI.

JdeMoHcTpanuu

Hoptpetsl: A. I'ym6onsar, K. ®@. Pynse, H. A. Ceepros, DO. ['ekkenn, A. Tencnu, B. H.
Cyxkaués.

Tabauier u cxembl: «Pa3gensr skomorum», «MeToasl 3koJorum», «CxemMa MOHUTOPUHTA
OKpYXKaIOLIEH CPeabD».

JlabopaTopHble U NpaKTHYecKHe padoThI

JlaGopatopHas paboTaNe5 «/3yueHue METOOB SKOJOTHIECKUX HCCIETOBAHUIY.

27



( = denepanbHbIi
lMocynapcTBeHHbIR
OBpa3sosatensHbii

@" CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tema 7. Opranusmsl u cpeaa ooutanus (12 1)

DKonoruveckre (GakTopbl H 3aKOHOMEPHOCTH UX neicTBus. Knaccudukamus 3K0I0rHIecKux
(hakToOpoB: a0MOTHYECKUE, OMOTUYECKUE, aHTPONOTeHHbIe. O0IIHne 3aKOHOMEPHOCTH JIEHCTBUS
skosorndeckux (akropos. Ilpasmio muanmyma (K. Hlnpenrens, 0. JInbux). TomepaHTHOCTD.
OBpHOMOHTHBIE 1 CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue Qakropbl. CBeT Kak 3KoJormueckuii (akrop. JleficTBue pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TIPYMNIbl PACTEHUH U KUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUrHaJIbHAs POJIb cBeTa. DOTOMEePHOIU3M.

Temneparypa kak »skonoruueckuid akrop. JlelictBue Temneparyppl Ha OpraHU3MBIL.
[ToliknnoTepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skosiormdeckuit ¢dakrtop. Ilpucrnocobnenust pacTeHUN K MOIEP>KaHUIO
BojmHOTO Oamanca. Krnaccudukarusi pacTeHMii MO OTHOIICHHIO K Boje. [Ipucmnocobienus
KUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXKHUMA.

Cpenpl o0HMTaHMS OpraHU3MOB: BOJHAas, HA3€MHO-BO3AYIIHAs, IIOYBEHHAas, IIyOWHHas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHasd. DU3HKO-XMMUYECKHE OCOOEHHOCTH Cpell OOUTaHud
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K JKU3HU B pa3HbIX cpeaax.

buonornueckne putmbl. BHemHne u BHyTpeHHHE pUTMBI. CyTOUYHBIE W TOJIUYHBIE PUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN KHU3HU.

XKuznennoie ¢opmbl opranusmoB. [lonstre o xusHeHHoi ¢opme. JKusHeHHbIE (OPMBI
pacTeHMii: JepeBbs, KyCTApHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPABBI
XKuznennele GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a’3pOOHOHTHI. (OCOOEHHOCTH
CTpOEeHUS 1 00paza KU3HU.

buotnueckue dakropsl. Bumbl OMOTHYECKHUX B3aMMOICUCTBHI: KOHKYPEHIIHSI, XUIITHUICCTRO,
cuM6mo3 u ero opmel. [lapazuTusm, Koorneparus, MyTyaJiu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBO). Hetpoduueckue B3aumoaeiicTBus (Tonuueckue, opudeckue, hadpudeckue).
3HaueHue OMOTHYECKHX B3aUMOJIEHCTBUM Ul CYIIECTBOBAHUS OPraHU3MOB B cpeie OOMTaHMS.
[IpuHIMT KOHKYPEHTHOTO UCKITIOUEHHS.

JdemoHcTpauuu

Tabmuipl ¥ cxeMbl: «Okojorudeckue (akTopb», «CBETOBOH CHEKTP», «IKOJOTHUUYECKHE
TPYIIIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», «TerI0KpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHbBIE
KUBOTHBIEY», «DU3MOJIOTHUYECKUE aJanTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHSI OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHnbie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«JKocHucTeMa MIMPOKOIUCTBEHHOTO Jieca», «IKOocHCTeMa XBOWHOro Jecay, «llemu mutanusy,
«XwumHangectBoy, «Ilapasutuszmy, «Konkypenius», «Cumonosy», «KommeHcanmzmy.

O6opynoBanue: repbapun pacTeHUil U )KUBOTHBIX, MPUCTOCOOTICHHBIX K BIMSHUIO PA3IHUHBIX
9KOJIOTUYECKUX (DaKTOPOB; TepOaphH CBETOJNIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIMBBIX
pacTeHuil; CBETONIOOMBBIEC, TEHETIOONBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHS; repOapuu
Y KOJUICKIIMU TETJIONIOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMUMBBIX PpACTEHUH; uydena ITHIL
W 3Bepel; repOapuM pacTeHHil, OTHOCAIIMXCS K rurpoduraM, kKcepoduram, Me3ohuTam;
KOMHATHbIE PACTEHHS JaHHBIX TPYII; KOJUICKIMU >KHUBOTHBIX, OOUTAIOIIUX B PasHbIX Cpelax;
repOapuy U KOJJIEKIIMM PACTEHUI | KUBOTHBIX, OONQJAIONIMX YepTaMu MPHUCIIOCOOICHHOCTH
K CE-30HHBIM HM3MEHEHUSM YCJIOBUM JKU3HHW; TepOapuu | KOJJIEKIMH PACTEHUU U KUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (POPM; KOJUIEKIIUHU KUBOTHBIX, YUACTBYIOIINX B PA3IMYHBIX OMOTHYECKUX
B3aUMO/JICHCTBUSX.

JlabopaTopHble M NpaKTHYeCKHe padoThI

1. labopatopHas pabotaNe6 «BrisiBneHHe MpUCIOCOOIECHUI OPraHU3MOB K BIUSHUIO
CBETa.

2. JlabopaTtopuas paboTalNe7 «BrisBlieHHE IPUCTIOCOOICHUN OPTaHU3MOB K BIIHSIHUIO
TEMIIEPATyphI».

3. JJabopaTtopHasa paboTalNe8 «AHaTOMUYecKHEe OCOOCHHOCTH PACTEHUH W3 pa3HBIX
MECT OOUTaHUS.
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Tema 8. Dxosiorust BUa0oB U nomyJisiiuii (12 4)

DKOJOTUYECKHE XapaKTePUCTUKU monysiiun. [lomynsiius kak rnonorudeckas cucrema. Pob
HEOJHOPOJAHOCTH  Cpenbl, (Qu3nueckux OapbepoB UM OCOOECHHOCTEH  OMOJIOTMU  BHUIOB
B QopMHpOBaHUM MPOCTPAHCTBEHHOH CTPYKTYypbl momyisiuid. OCHOBHBIE —IOKa3aTelu
MOMYJISALMKA: YHUCIEHHOCTh, IUIOTHOCTh, BO3pACTHAas M MOJIOBasi CTPYKTYpa, POKIAEMOCTD,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTpAITHSL.

DkoJsiornueckas CTpykrypa mnonyiasuud. OIeHKa YHCICHHOCTH Momyiasiuuu. JluHammuka
MONyJISAUUK U €€ peryisiuus. buornueckuil moTeHman nonyasiuuu. MoaenupoBaHue JMHAMUKA
nonynsauuu. KpuBeie pocta uuciaeHHOCTH mnonyisuud. Kpusble BbDKHMBaHMs. Perymsimms
YUCJICHHOCTH TOMYJSALMK: POJIb (PAKTOPOB, 3aBUCAIIMX U HE 3a-BUCSIIMX OT IUIOTHOCTH.
DKOJIOTHYECKHE cTpaTeruu BuAoB (1- u K-ctparerun).

[Tonatue 006 okonormyeckodl Hume Buga. MecrooOutanue. MHoromMepHas MoOJEb
skoJiornyeckol Humm JIx. M. XarunHncona. Pa3mepsl skosorndeckor Humu. [loTeHuumanbHas
Y peayiM30BaHHAs HUIIIU.

Bung xak cucrema mnomynsuuid. Apeansl BHAOB. BuIbl M MX JKW3HEHHBIE CTpPATETHU.
DKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJICHUSI M MUTPAILIMNA KUBOTHBIX. bHOJOTHYeCKE HHBA3UH UYKEPOIHBIX
BH/JIOB.

JdeMoHcTpanuu

Ioprpert: Jx. M. XaTyuHCOH.

Tabmuipl U cXembl: «DKOJOTHYECKHE XapaKTePHUCTHKU Momyasuun», «lIpocTpaHcTBeHHas
CTPYKTypa mnonyasiuun», «Bo3pacTHele nupamuasl nonyaanun», «CKOpOCTh 3aceseHMs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusmMamm», «Mopenb skosiorudeckod Humm Jx. U.
XaTuynHCOHAY.

OO0opyzoBanue: repoapuy paCTeHU; KOJIJICKIIUHA KUBOTHBIX.

JlaGopaTopHble M IPaKTUHYeCKUE PA0OThI

JlabopaTtopuas pabortalNe9 «lIpucnocobneHus CEMsIH paCTCHUI K PACCEIICHHUIO.

Tema 9. IkoJiorusi coodmecTB. IK0JI0rHUYecKHe cucTeMbl (16 1)

CooOmiectBa opranu3MoB. buoneno3 wuero crpykrypa. CBsizu Mexay OpraHu3Mamu
B OHOILIEHO3E.

DxocucTtema kak oTkpbiTas cuctema (A. JIx. Tencnu). yHkunoHanbHbIE OJOKHA OpraHU3MOB
B 9KOCHCTEME: MPOJYLEHTbl, KOHCYMEHTbI, peayleHTbl. Tpodudeckue ypoBHH. Tpoduueckue
uenu M cetu. Abuortmyeckue Onoku skocucteM. [louBbl M Mkl B 3kocuctemax. Kpyrosopot
BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE TOKa3aTeNH 3KocucTeMbl. buomacca u mpoAykuusa. DKOJOTMYECKUE MUPAMUIBI
qrceln, OMOMacchl M SHEPTHU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. Daykmyayuu. HampaprieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuH. [lepBUUHbIE W BTOPUYHBIE CYKIECCHH U UX
MIPUYMHBI.

AHTpomnOTeHHble BO3JeicTBUS Ha cykueccuu. KimmakcHoe coobmiectBo. bruopasnooOpasue
U TIOJIHOTa KPYrOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIECTB.

[IpupoanHbie 3KOCHCTEMBL. JKkocucmemsvl 036p U peK. IDKocucmemvl Mopell U OKeaHOs.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpOIIOTEHHBIE ~ DKOCHCTEMBL.  Arposkocuctema.  ArpoueHo3.  Pazmuums — mexnay
AHTPOTIOT€HHBIMU U IPUPOJHBIMH SKOCHCTEMaMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. lopojickas ¢uopa u dayHa.
CunaHTpomu3anusi ropoJicko  ¢ayHbl. buojoruueckoe U XO34WCTBEHHOE  3HAYCHHE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUS OCHOBHBIX B3aMMOJEHCTBHI OpPraHM3MOB B SKOCHCTEMaXx.
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Ponv rackaonoeo s¢ghghexma u 6udos--30ugpuxamopos (kirouesvix 6u008) 8 pyHKYUOHUPOBAHUU
akocucmem. IlepeHOC 3HEPrUM U BEUIECTB MEXAY CMEKHBIMU SKOCHCTEMaMH. YCTOHYHMBOCTD
OpraHu3MOB, TOMYJSIMA M OSKOCHCTEM B YCIOBUSX €CTECTBEHHBIX W AHTPOIOTEHHBIX
BO3/ICHCTBUM.

Mexanuszmoi 8030eticmaus 3a2ps3HeHUll PA3HbIX Munoe Ha
CYOOP2AHUBMEHHOM, OP2AHUBSMEHHOM, HNONYIAYUOHHOM U IKOCUCTNIEMHOM YPOBHSX, OCHOBbI
9IKONIO2UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 G030eticmeusi. MeToI0JIOTUST MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIIOT'€HHBIX SKOCHCTEM.

JdeMoHcTpanuu

Ioptper: A. JIx. Tencnu.

Tabmumer u cxempl: «CTpykTypa OHOLEHO3a», «DKOCHCTeMa HIMPOKOJIMCTBEHHOTO Jiecay,
«JKocucTeMa XBOWHOTO Jeca», «DYHKIMOHAIBHBIE TPYIIBI OPraHU3MOB B DKOCHCTEME),
«KpyroBopor BemiecTB B dkocucTeMme», «llemn nuTaHus (MACTOMINHAS, JICTPUTHAS)»,
«DKOJIOTHYECKas MpaMUIa YHCe», «IKOJIOTHIecKas mrupamMmuia OMoMacch», «IKOJOTHIECKast
nupamuia sueprun», «OdpazoBanue 0onotay, «IlepBuunas cykueccus», «BocctaHoBienue yeca
MocIie Mmokapay», «IKOCUCTEMa 03epay, «ATpoIeH03», «KpyroBopoT BemecTB U MOTOK SHEPTHH
B arporieHo3e», «IIpumepsr ypOoIKOCHCTEM.

OOopyzoBanue: repbapun pacTeHHWi;  KOJUICKIIMM HACEKOMBIX; dydelia NTHUIl | 3BEPEeH;
repOapuy KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUN; aKBAPUYM KaK MOJEIh SKOCHUCTEMBI.

JlaGopaTopHble U MPpaKTHYECKHE PAGOThI

1. Ilpaktuueckas pabora «3yueHue u onucanue ypo03KOCUCTEMBD.

2. JJa6opatopHass paboTalNel(O «M3yueHnne pa3sHOOOpa3HWsi MEIKHX ITOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCHCTEMAX).

3. DKCcKypcus «IKCKypCHs B arpOIKOCUCTEMY (HA TMOJI€ WJIM B TETUTMYHOE XO3SHMCTBO)».

Tema 10. buocdepa — riaodanbHasi Ikocucrema (9 4)

buocdepa — obmemnanerapHas 060109ka 3eMIIH, TJI€ CYIIECTBYET HIIA CYIIECTBOBAIA KU3Hb.
PazButne mnpencraBneHuit o 6uocdepe B Tpymax . 3rocca. Yuenue B. W. Bepuanckoro
o buocepe. O6mactu 6uochepsl u e€ coctan. XKuBoe BeriecTBo 6uochepsl u ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdeppl. OcobeHHOCTH Onocdepsl Kak TII00aTbHOM
sKkocuctembl.  JluHamuuyeckoe — paBHOBecue B Omochepe.  KpyroBopoTsl  BeliecTB
1 OMOTEOXMMHUYECKHUE IUKIIBI (YTIIepo/ia, a30Ta). PUTMUYHOCTH siBJIEHUH B Onocdepe.

3onanbHOCTH OUOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIIH: TYH/Ipa, XBOMWHBIE Jieca,
CMEIIIaHHbIE U IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHbI, IYCTBIHH, TPOMUYECKHE Jieca,
BBICOKOTOpBs. Kiinmar, pacTuTenbHbIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa U QYyHKIUS JKUBBIX CHUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMana M OnochepHbIX
G yHKIHIA.

JdeMoHcTpanun

Iloptpetel: B. W. Bepuanckuit, 3. 3rocc.

Tabauier u cxemer: «l'eocdepsr 3emmm», «KpyroBopoT aszora B mpupoae», «Kpyrosopot
yriaepoaa B mpupojieyn, «KpyroBopot kuciopoga B mpupojae», «KpyroBopoT BoJbI B MIPUPOIE»,
«OcHOBHBIE OMOMBI cymny, «KnumaTtuueckue nosca 3emnm», « Tyaapay, «Taitra», « CmemnanHbIit
necy, «lllupokxonucTBeHHsI ecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudyeckuii necy.

O6opynoBanue: repdbapuy pacTeHU pa3HbIX OMOMOB; KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek n oxpyxaromas cpeaa (8 1)

DKoJIOTHYeCcKHe KPU3HCHl M UX MpU4YMHbL. Bo3zaeiicTBue yenoBeka Ha Ouocepy. 3arps3HeHue
BO3JyIIHOM cpenpl. OxpaHa BO3Qyxa. 3arps3HEHHE BOJHOW cpenbl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne noussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHNe kiumara.

AHTpPOIIOTEHHOE BO3/JICHCTBUE HA PACTUTEIbHBIA M )KMBOTHBIM Mup. OXpaHa pacTUTEIBHOTO
U )KMBOTHOTO Mupa. OCHOBHBIE MPUHLUNBI OXpaHbl Mpupoasl. Kpacuele kHuru. Ocob6o
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oxpansieMble ipupoiHbie Tepputopuu (OOIIT). boTannueckue caapl ¥ 300JI0TMYECKUE TAPKH.

OcCHOBHBIE TPHUHIUIBI YCTOWYMBOTO PAa3BUTHS 4YeJIOBEUYECTBA W MPUPOJBL. PammoHambHOE
MPUPOJIOTIONIF30BAHUE U COXpaHEHHE OMOJIOrHYecKoro pasHooOpasus 3emuu.  OOmme
3aKOHOMEPHOCTH TI00aTBHBIX IKOJIOTHYECKHX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEpPOSATHBIE TIOCIIEICTBHSL.

Pa3zBuTne MeTO0B MOHUTOPHHIA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemmbvie
uccneo0o8anusi nepexooa K pecypcocoepezaroujeii. U KOHKYPEHMOCHOCOOHOU — dHepemuxe.
Buonornyeckoe paszHooOpasue u Ouopecypcwl. Hayuonanvhvie uHpopmayuoHHvle cucmembsi,
obecneyusarowue O00CMyn K UH@OpMAyuu NO COCMOSHUIO OMOENbHBIX BUO08 U IKOCUCTEM.
OcHosbl  sKOpeaburumayuy  KoCUCmemM U CHOcob08  6OpbObL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u nazemHuIx IKOCUCTEM.

JdeMoHcTpanuu

Tabnuibl ¥ cxeMbl: «3arpsisHeHHE atMochepbl», «3arpsizHeHne ruapochepsly, «3arpsi3HeHNE
nouBkl», «llapaukoBeiii 3PdexT», «Ocobo oxpaHseMmble MPUPOAHBIE TeppUTOpPUN», «Moaenu
YIIPaBIISIEMOTO MHPay.

O6opynoBanue: ¢Gotorpaduu OXpaHsEMbIX pacTeHUN WU KUBOTHbIX KpacHoil kuuru PO,
KpacHoli kuuru peruosa.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEIMETA «bHOJIOI'US»

10 KJIACC
4 4 B Henemo, Bcero 136 4 u3 HUX 2 4 — pe3epBHOE BpeMs

TeMbl ypOKOB ITnarnpyemMslie BUOBI Y4€OHOMI
yp OCHOBHOE coiepKaHHe py FIRL YA
¥ KOJIMYECTBO YaCOB JIESITETFHOCTH O0YYarOIINXCst

TEMA 1. BUOJIOTUSI KAK HAYKA (2 v)
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Tembl ypokoB
1 KOJIMYECTBO YACOB

OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

1. Buojorus Kkak
KOMILIEKCHAs HAYKa
H KaK 9aCTh
COBPEMEHHOr0
od0mecTBa

(24)

CoBpeMeHHasi OMOJIOTHS —
KOMILIEKCHas Hayka. Kparkas
UCTOPHSI Pa3BUTHS OUOJIOTHH.
buonornueckue HAaYKHU U U3Yy4aCMbIC
UMM [TPOOIIEMBI.

@DyHITaMEHTAJIbHBIE, TPUKIIAHbIE

1 ITOMCKOBBIC HAYYHBIC UCCIICAOBAHMUA
B OMOJIOTHH.

3HavyeHue Ouonoruu B GopMupoBaHUM
COBPEMEHHOI €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBSI3aHHBIC C OMOJIOTHEl. 3HaueHNe
OHONIOruy B MPaKTUUECKON
JIESITeILHOCTH YEIOBEKa: MEIUIINHE,
CEJIbCKOM XO3SIMCTBE,
ITPOMBIIIIJICHHOCTH, OXpaH€ ITPUPOIBI.
JdemoHcTpanumn

Ioptpersr: Apucrorens, Teodpacr,
K. JIunnei, X. b. Jlamapk, Y. JlapBuH,
V. Tapgeit, I'. Mengens, B. 1.
Bepnanckuii, W. I1. ITaBnos, U. W.
Meunukos, H. 1. Basumnos, H. B.
Tumodeer-Pecosckuid, [IK. YOTCOH,
®@. Kpux, /. K. bensies.

Tabauiet i cxeMel: «CBsi3p Oromoruu
¢ ApyTUMH Haykamm», «Cuctema
OMOJIOTHYECKUX HAYK»

PackpsiBath conep:xaHue
TEPMUHOB U MOHATHHA: HAyYHOE
MHUPOBO33pEHUE, HayUHas
KAapTHHA MUpPa, HAY4YHbIH METOJ,
TUIOTE3a, TEOPHSI, METOIBI
WCCIIEZIOBaHHUS.
XapaKkTepru3oBaTh OHOJIOTHIO
KaK KOMIUIEKCHYIO HayKy, €€
MECTO ¥ POJIb CPEAN APYTUX
€CTECTBEHHBIX HAYK.
O11eHuBaThL BKIIAL
OTEUECTBEHHBIX YUEHBIX

B pa3BUTHE OMOJIOTHH.
OneHuBaTh poib
OMONIOrMYECKUX OTKPBITHHA

Y COBPEMEHHBIX HCCIIEOBaHUI
B Pa3BUTHH HAYKH

Y TIPAaKTHYECKOM NeSTeNbHOCTH
JIIOJIEN.

[Mepeuuncnsats npodeccun,
CBSI3aHHBIE C COBPEMEHHOU
Omonoruei.

[IpuBOIUTH TPUMEPHI
MIPAKTHUYECKOT O
WCIIOJIB30BAHUS JOCTUKECHUI
OMOJIOrMY B MEJIUIIMHE,
CCITLCKOM XO3SHCTBE,
MIPOMBIIIEHHOCTH U OXpaHe
MPUPOBI

TEMA

2. ’KUBBIE CUCTEMbI U UX U3YYEHMUE (3 u)

2. /KuBrbIe cHCTEMBI
H UX CBOIiCTBa
(3w

JKuBbIe cucTeMbl Kak TIpeaMeT
n3ydeHus ouonoruu. CBoiicTBa
JKHBBIX CHCTEM: CIHHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh
H IICIIOCTHOCTD, CJI0KHOCTD

1 yTIOPAI04E€HHOCTh CTPYKTYPHI,
OTKPBITOCTH, CAMOOpPTaHU3AIHS,
CaMOBOCIIPOH3BE/ICHNE,
Ppa3IpakuMoCTh, HK3MEHYHUBOCTh, POCT
U pa3BUTHE.

JdemoHcTpanun

Tabauikl ¥ cxembl: «OCHOBHBIE
MIPU3HAKY JKU3HNY», «bromornueckre
cucTeMbl», «CBOICTBA JKUBOM
MaTepUum»

PackpsiBath conepxaHue
TEPMUHOB W TIOHSTHIA: KUBas
CHCTEMA, DJIEMEHT, IOICUCTEMA,
CTPYKTYpa; OTKPBITOCTE,
BBICOKAs yIIOPSI0YEHHOCTB,
YIIPaBIsEMOCTb,
HNepapXUIHOCTh, 0OMEH
BEIIECTB U MPEBpaIleHIe
SHEPIHH,
CaMOBOCIIPOH3BEICHNE,
CaMOpETYJIIAIHs, pa3BUTHE.
XapakTepuzoBaTh CTPYKTYpPY

M CBOMCTBA JKUBBLIX CHCTEM,
OTJIMYHUS XMMHUYECKOI'0 COCTaBa
00BEKTOB KUBOH U HEXUBOU
MIPUPOJIBI, OOIINN TPUHITUTT
KJIETOYHOM OpraHu3aluu
JKMBBIX CHUCTEM.
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CpaBHUBaTH OOMEHHBIC
MPOLIECCH] B HEXUBOW U KMBOM
MIPUPOJIC; PACKPBIBATH CMBICIT
peakiuii MeTabonu3ma.
OOBSICHATE MEXAHU3MBI
CaMOPETYJISAIUH J)KUBBIX CUCTEM
Pa3IUYHOrO UEPAPXUICCKOTO
YPOBHSI; PACKPBIBATH CYTh
MPUHIIAIIOB TTOJIOKUTEIbHOM

Y OTPULIATEIHHON 00paTHOM
CBSI3H.

AHanu3upoBaTh CBOICTBA
CaMOBOCIIPOU3BEIEHUs, pOcTa
Y Pa3BUTHS OPTaHU3MOB

3. YpoBHeBasi
OpraHu3aIusi JKUBBIX
CUCTEM

(1)

YPpOBHU OpraHU3alNK KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KII€TOYHBIH,
TKaHEBbIU, OPraHU3MEHHBIM,
HOHy.T[S[HPIOHHO--BPIJIOBOﬁ,
3KOCUCTEMHBIN
(OuoreoreHOTUYECKHUI ), OHOCHEPHBIH.
IIporiecchl, MPOUCXOAIMINE B KUBBIX
cucremax. OCHOBHBIE TPU3HAKU
»kuBoro. JKu3Hb Kak (hopma
cylecTBoBaHuA MaTepun. Haykw,
M3YYaIOIIHe KUBBIE CHCTEMBI

Ha Pa3HbIX YPOBHIX OpPTaHU3AINH.
N3yuenue >xuBbIX cucteM. MeToasl
omonornyeckord Hayku. Habmionenwe,

M3MEpeHue, JKCIIEPUMEHT,
CHCTeMaTH3allu, MeTaaHaIn3.
IlonsiTve 0 3aBUCUMOM U HE3aBUCHUMOM
TepeMEHHOM. IInanupoBanue
AKCIIEPUMEHTA. [TocranoBka
1 TIpOBEpKa TUTIOTES. Hynesas
runore3a. llonarue BbIOOpKH U €&
JIOCTOBEPHOCTb. Pazbpoc
B Omonormueckux mMaHHBIX. OleHka
JIOCTOBEPHOCTH MTOJTyYEHHBIX
pe3ynbTaToB. [lpHumHBI WCKaXeHUS

PE3YJIbTATOB SKCIICPUMCHTA. IlonsiTne
CTaTUCTUYCCKOI'O TECTA.

PackpsiBath conepxaHue
TEPMHUHOB U TTOHSTHIA: KH3Hb,
HayYHBIN (DaKT, HAYIHBIH
MeTOJI, Tpo0ieMa, TUIIOTE3a,
TEOopHs, IPaBUIIO, 3aKOH,
YPOBHHU OpPraHU3aLUU KUBBIX
CHCTEM.

[TepeuncnsaTh npu3HaKu
KHUBOTO.

XapakTepuzoBaTb OCHOBHBIE
YPOBHHU OpraHU3aLUH KUBBIX
CHCTEM U METOJIBI
OMOMOrNYECKUX UCCIEIOBAHHIM.
OnuceIBaTh OCOOEHHOCTH,
XapakTepHbIE IS KaXKI0r0
YPOBHSI OPTaHU3alHHU >KUBOTO.
HaseiBaTh HayKH, U3ydaromue
JKUBBIE CUCTEMBI Ha Pa3HbIX
YPOBHSX OpraHU3aLIH.
CpaBHUBaTH MEXIy OO0
JKUBBIE CUCTEMBI PA3HBIX
YpOBHEW OpraHu3aluu

Y TIPOUCXOJSIIIUE B HUX
IPOLIECCHI.

IToka3bIBaTh POJIb TUIIOTES

U Teopuil B GOpMUPOBaAHUU
€CTECTBEHHO-HayYHOW KapTHUHBI
MHpa

JdemoHcTpanun

TaOnuiie! ¥ cxeMbl: «YpOBHH
OpTraHM3aLMY )KUBOM TIPUPOABDY,
«OCHOBHBIE TIPU3HAKY KUZHUY,
«CTpoeHne )XMBOTHON KIIETKHY,
«TKaHM KUBOTHBIX», «CHCTEMBI
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MAOY COII Ne40 r. Tomcka

Tembl ypokoB
1 KOJIMYECTBO YACOB

OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

OpraHOB YEIOBEUECKOr0 OpraHNu3Ma,
«buoreonenosy, «buochepar,
«Mertozpl U3y4eHUs )KUBOU
PUPOABI».

OGopysioBanue; 1ab0paTopHOE
000pyI0BaHUE IS TPOBEACHUS
HAOJIIO/ICHUI, U3MEPEHUH,
IKCHEPUMEHTOB.

JlabopaTopHble M MpaKTHYECKHUe
padoThI

[IpakTtuueckas paboTa
«Hcronp30BaHNe Pa3TMUHBIX METOJIOB
[PY U3yYEHUH KUBBIX CHCTEM)

TEMA 3. BUOJIOTUS KJIIETKMH (5 )

4. Uctopus OTKpbITUS
U U3yYeHUs KJIeTKHU.
Kuerounasi reopus
(29)

Knerka — cTpykTrypHO-
(yHKIMOHATBHAS €MHUTA JKHBOTO.
Uctopus oTKpbITUs KIeTKH. PaGoTh
P. I'yka, A. JleBenryka. Knerounas
teopus (T. Isann, M. lInetinen, P.
Bupxos). OCHOBHEIE ITOJOXKEHHUS
COBPEMEHHOMN KJIETOYHOH TEOpHH.
JemMoHcTpanuu

Ioptperst: P. I'yk, A. JleBenryk,

T. IlIBaun, M. IllnetineH, P. Bupxos,
K. M. bap.

PackpsiBath conepxaHue
TEPMHUHOB U TTOHSTHIA: KJICTKA,
OpTaHeIUIbl, 3YKAPHOTHL,
IIPOKApPUOTHI, BUPYCHI,
UTOJOTHS (KIJIETOYHAs
Omoyorys), KICTOYHAS TCOPHSI.
XapakTepuzoBaTb OCHOBHBIE
STambl Pa3BUTHA IIUTOJIOTUU KaK
HayKH 1 € oopMIICHUE

B KJICTOYHYIO OMOJIOTHIO.
[Toka3bIBaTh BKJIAJ YUEHBIX-
OHMOJIOTOB B M3yUEHHE
KIJIETOYHOT'O CTPOEHUS
OpPTaHU3MOB.

OGopyoBaHne: CBETOBOH
MHKPOCKOII; MHKPOIIPEapaThl

PaCTUTEIBHBIX, J)KUBOTHBIX
n 6aKTepI/IaJ'II>HI>IX KJIICTOK

ITepeuncnsatb OCHOBHbBIE
MIOJIOXKEHUSI KIIETOUHON TeOpuH,
OOBSICHATH €€ POJIh

B (popMHpOBaHNY €CTECTBEHHO-
Hay4HOH KapTUHBI MUpa.
[TpuBOIUTH NOKA3aTENLCTBA
POACTBA OPraHU3MOB

C MCIIOJIb30BAHUEM IOTOKEHHM
KJIETOYHOU TEOpUHu

5. MeToabl
MOJIEKYJISIPHOI

H KJIETOYHOH O0HO0JIOruH
(3w

Meronbl MOJIEKYISIPHON U KJIETOYHOU
OMONTOrMH: MUKPOCKOIIHS,
xpomarorpadusi, anekTpodopes,
METOJl MEYEHBIX aTOMOB,
muddepeHuanbHoe
HEeHTpU(yrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yuenue
PUKCUPOBANHBIX KIIETNOK.
OJeKTpOHHAasi MUKPOCKOIIHSL.
Koungpoxanvnas muxpockonus.
Bumanvnoe (npusicusnennoe) usyuenue

PackpbIiBath copepxanue
TEpPMHUHOB U TOHSATHI:
MHUKPOCKOIIMPOBaHUE,
MIPUTOTOBJIEHHE CPE30B,

mud dhepeHnaibHOe
OKpallluBaHKe, Xpomarorpadusi,
anekTpodope3, METO MEUEHBIX
aTOMOB, LICHTPU(YTUPOBAHHE,
METOJI KyJIbTYPbI KJIETOK

M TKaHEH, METOT
pexomOuHaHTHBIX JTHK.
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1 KOJIMYECTBO YACOB

OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

KIIemoK.
JdemoHcTpanun

Ta0auiml u cxemsel: «CBETOBOI
MHUKPOCKOI», «JIEKTPOHHBIN
MUKPOCKOM, «McTOpHs pa3BUTHS
METOJI0B MUKPOCKOITHUIY.

OO6opyaoBaHHUe: CBETOBOWH MUKPOCKOIT,

MUKPOIIpENapaThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTepHUaIbHBIX KIETOK.
JlabopaTopHble U MpaKTHYECKHUE
padoThI

[IpakTtuueckas paboTa
«3ydeHne METOI0B KJIETOUHOMI
ouonoruu (xpomarorpadus,
anekrpodopes, nuddepeHiuaibHoe
ueaTpudyruporanue, [1LP)»

XapakTepu3oBaTh OCHOBHBIE
METOJIbl U3YUEHUS KUBOU
MPUPOIBL.

I'oroBUTE BpeMEHHBIE
MUKPOMpPENapaThbl,
paccMaTpuBaTh UX B CBETOBOM
MHUKPOCKOI U JIeJaTh OMHUCAHUE.
OOBSCHATH U COOJIIOAATH
MpaBuja TEXHUKH
MHUKPOCKOITUPOBAHMS

TEMA 4.

XUMHUYECKAS OPTAHU3ALWSA KJIETKH (16 1)

6. XUMHYEeCKHH coCTaB
KJeTKku. Bona

U MMHepPaJIbHbIE
BelllecTBa

(44)

XUMHYECKHUMN cOCTaB KIIETKU. Makpo-,
MUKPO- B YIBTPAaMHUKPOAJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpUTES,
peareHTa, ydacTue

B CTPYKTYPHUPOBAHHH KIIETKH,
TEeIIOperyysiuy. MuHepanbHbIe
BEIIIECTBA KIIETKH, MX OMOIOTHYecKas
poib. Poib KaTHOHOB M AaHHOHOB

B KJIETKE.

JemMoHcTpanuu

Juarpammbl: «Pacnpenenenue
XUMHYECKUX 3JIEMEHTOB B HEXKHBOU
npupoze», «Pacnpenenenue
XUMHYECKUX JJIEMEHTOB B KUBOH
TIPUPOJIEN.

Tabmuiet u cxemel: «llepronnyeckas
Ta0IIUI[a XUMIIECKUX IIEMEHTOBY,
«CTpoeHne MOJIEKYITBI BOBI,
«BermecTBa B cocTaBe OpraHN3MOBY

PackpsiBath conepxaHue
TEPMUHOB U TTOHSATHMA:
3JIEMEHTHI-OMOT €HBI, TUITONb,
BOJIOPOJHAS CBS3b,
TUAPOQHUIBLHOCTD,
ruapooOHOCTD, TYProp,
MHHEpaJIbHBIC BEIIECTBA,
OydepHbIe cucTeMbl, aHHOHHI,
KaTHOHBI.

[TepedncnaTs 0COOCHHOCTH
XMMHYECKOTO COCTaBa KIIETKH.
Paznuuaths Makpo-, MUKpO-

U YIBTPa-MHKPODJIEMEHTHI,
BXOJISIIME B COCTAB KUBOTO
U UX POJIb B OPTaHU3ME.
XapakTepru3oBaTh CTPOCHHE
¥ CBOWCTBA BOJIBL; OOBSICHATD
NPUYUHBI €€ 0COOBIX CBOWCTB
1 ()YHKIMH B KIIETKE.
IToka3bIBaTh poJib KATHOHOB
Y aHMOHOB B 00€CII€UEeHUH
NPOLIECCOB KU3HEEATEIBHOCTH
(ocMoperynsmus, co3IaHne
MeMOpPaHHOT'O MTOTEHIIHAIIA,
perynsius paboThl OETKOB),
paboThl Oy epHBIX CHCTEM.
VYcraHaBIMBaTh B3aUMOCBSI3b
CTPOCHUS U (HYHKIIHU
HEOPraHWYECKUX BEILIECTB
KJIETKH

7. Opranuyeckue
BelleCTBA KJIeTKH —

Opranuueckue BeUecTBa KICTKU.
buonorunueckue nonumepsl. benku.

PaCKpLIBaTL COACpIKaHnC
TCPMHUHOB U ITOHSTUM:
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lMocynapcTBeHHbIR
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OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB [Tnanupyemsbie BUBI yueOHOM

OcHOBHOE COACPIKAHUC

U KOJIMYECTBO YacoB JeSITeNbHOCTH 00y4alomuXcs
0esIKu AMHMHOKHICTIOTHBIH COCTaB OEJKOB. MOHOMEDBI, TOJTUMEPHI, OEITOK
(4 ) CTpyKTYpbI OETTKOBOI MOJIEKYJIbI. (IpoTenH), MenTuz,

[lepBuuHas cTpykTypa Oenka, AMUHOKHCIIOTA, TIeNTHAHAS
NENTUAHAS CBI3b. BropruHas, CB$I3b, MOJTUTIEIITH]I,
TpeTH4YHasi, YeTBEpTUYHAS CTPYKTYPBL. | JeHATypallus, peHaTypauus,
Henatypanus. CoiicTBa O€IKOB. rIo0ysapHble U GUOPHIUIIPHBIC
Knaccudukanms 6enkos. OE€JKH, TPUOHBI.
Buonoruueckue GpyHKINU OEITKOB. XapakTepu3oBaTh O€IKH, UX
Ilpuonui. CTPYKTYPHYIO OpTraHHU3aIInIo
JdemoHcTpanun 1 GyHKIMH (CTPYKTYpHA,
Iloptper: JI. ITonuxr. SHEPreTU4ecKasi, CUTHaJIbHAS,
Tabnuiiet ¥ cxembl: «CTpoeHHE peryisiTopHasi, JBUTaTeNbHAas,
MOJIEKYJIbI Oelikay, «CTPYKTYphI 3amuTHasl, hepMEeHTaTUBHAS).
0EJIKOBOW MOJIEKYJIBI». Ha3piBaTh XMMHUYECKHE OCHOBBI
O06opyoBaHne: XUMUYECKast MOCcyaa (bopMHPOBaHUSI CTPYKTYP

1 000pyIOBaHUE. OEIIKOBON MOJIEKYJTBI.
JlaGopaTopHble H MpaKTHYeCKHe IIpuBoAUTH pUMEpPHI

padoThI (UOPHIUIAPHBIX, TIOOYIISIPHBIX
JlabopaTtopHas paboTa 0enKoB.

Ne 1 «O0HapyxeHue OeNKoB BEITIONHAT KaUeCTBEHHBIC

C TIOMOIIBIO KAYECTBEHHBIX Peakiuii» | peakiuu Ha OOHApy)KeHHE
0€JIKOB B KJIETKE; OOBSACHATH
MOJIyYCHHBIC PE3YJIbTATHI

8. Opranuyeckue Yraepoasl. MoHOCaxapuisl, PackpsiBaTh conepxaHue

BellleCTBA KJIeTKU — Jycaxapu/ipl, OJIMCOcaxapuabl TEPMUHOB W TTOHSITHHA:

yIJ1eBoAbI u nonucaxapuapl. OOmmii Tan YTIIEBOJIBI, MOHOCAXaPH/IBL,

(2 9) CTpOeHUA U (PU3UKO-XUMUIECKHE JUCaXapHIbl, OJTUTOCaXapH/IBL,
CBOIACTBA yTJIEBOAOB. bronorndeckne | moivcaxapuabl, TIIIOKO03a,
(hyHKITIH yTIIEBOIOB. prbo3a, 1e30Kcuproo03a,

JIAaKTO03a, MajbTO3a, caxaposa,

JemMoHcTpanuun Kpaxmall, TIIMKOTeH, I[eJUTI0II03a.

Tabmunb! i cxemer: «CTpocHHE KnaccudummpoBath yriieBoms

MOJIEKYJT YTIICBOIOBY MO CTPOCHHIO U TIEPEUHUCIISITh UX
(yHKITIH.

[IpuBoauTH MpUMEpPHI
Pa3NUYHbIX YTIEBOIOB
(MOHOCaxapua0B, JUCAXapHUIOB,

OJIMTOCaXapHIOB,
MOJIMCAXAPHJIOB)
9. Oprannveckue Jlunnapr. ['napodunsao-ruapodobusie | PackpbiBaTh comepxanue
BelllecTBA KJIeTKH — cBoiicrBa. Kimaccudukanus MMNUI0B. | TEPMUHOB U NOHSTHMA: JIMIIUIBL,
JIMIHABI Tpurnuuepuasl, Gpochonumnuisl, BOCKH, | TPUTIHLEPUABI, HochHoTUIH b,
(29) crepousbl. buonornyeckue GyHKIMH | BOCKHM, CTEpOUIbI,
munuaoB. OOmye CBOHCTBA JIUIIONPOTENHBI, TIHKOJIHATIHAIBI.
Ononormueckux MeMopan — TeKydecTb, KimaccupuuupoBats JIMIHIBI IO
CIIOCOOHOCTB K CaMO3aMbIKaHHIO, CTPOEHHUIO; XapaKTEPU30BATh UX
MOJTyTIPOHHULIAEMOCTb. byHKIMH

JdeMoHcTpanuu
Tabmune! u cxembl: «CTpoeHue
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MOJICKYJI JIMTINI0B»

10. HyxknenHoBbIE
KucjaoTel. CTpoenne

u ¢pynxuun JHK, PHK,
ATD

Hyxneunossie kucnotsl. JITHK n PHK.
CtpoeHue HyKJIENHOBBIX KUCIIOT.
Hyxneornael. [TpuHnun
KoMIuieMeHTapHocTH. [IpaBuio

PackpsiBath conepxaHue
TEPMHUHOB U IOHATHI:
JI€30KCUPUOOHYKIIEHHOBAS
kuciora (JJHK),

(Bu) Yapraddda. Crpykrypa JHK — PUOOHYKIICMHOBAsI KUCJIOTa
nBoiiHasg criupaib. Mectonaxoxaenue | (PHK), nykneotun, Hykneosun,
u ouonornyeckue Gynxiuu JTHK. a30TUCTHIC OCHOBAHUS, aJICHUH,
Bunget PHK. ®yakuuu PHK B knietke. | ryaHuH, IUTO3WH, THMUH,
Crpoenune monexyisl ATO. ypauui, KOMIUIEMEHTapHbIe
Makposprudeckyre CBsi3u B MOJIEKYJIe OCHOBaHWUS,

AT®. buonornueckue ynkiuu ATD. | agenozunTpudochar (ATD),

BoccraHoBieHHBIE TEPEHOCYHKH, UX MaKpO3IpTUYecKas CBsi3b,

(YHKIIUM B KIIETKE. CEKBEHHPOBaHUE, TCHOMHUKA,
TPAHCKPHUIITOMHKA,
MPOTEOMHKA.
XapakTepuzoBaTh, OUCHIBATH
M CXEMaTHYECKH H300pakaTh
CTpOEHHE HYKJIEO-

lpyeue nyxneoszuompugocghamor tuna JIHK u aBoiiHO#M crimpanu

(HT®). CexBennpoBanue JIHK. JHK, cexsenupoanme /JHK.

Memoowi 2enHomuxu, OnuceBaTh MPOITECC

MPAHCKPURIMOMUKY, NPOMEOMUKL. pennukanuu JJHK B kierke

JeMoHcTpauuu Y Ha3bIBaTh €ro OMOJIOTHIECKOe

Iloptperst: JIx. Yorcon, @. Kpuk, 3HAYCHHE.

M. Yunkunc, P. ®pankinun, O. Xapakrepn3oBaTh GYHKIIHN

Coarep, C. IIpy3unep. JIHK.

TaGmure! v cxeMer: «HykirenHOBBIE Pazmuuats cTpykTypy

KHACIOTBD», «CTpOeHNE MOJIEKYIIbI u ¢pyaxmuu PHK.

ATO». OmnuceIBaThH MPOITECC

O0opyoBaHne: XUMUIECKast ToCcyaa TPaHCKPHIIIIUH.

u 00opyIOBaHHUE. CpaBHUBaTH HYKJIEHHOBBIE
kuciotel (JJHK u PHK).
XapakTepru3oBaTh OCOOEHHOCTH
ctpoerns u Gyakn ATO.
DopMynHpoBaTh U OOBSICHITH
MIPUHIIATT KOMILIEMEHTAPHOCTH
u npaBuiio Yapradda

11. MeToasbl CrpykTypHas OMOJIOTHSL: PackpsiBath coneprxkaHue

CTPYKTYPHOI OHoJI0THHI

(1)

onoxummuueckue u Onoduzndeckne
MCCJIEZIOBaHUS COCTaBa

Y IIPOCTPAHCTBEHHON CTPYKTYPbI
onomonekyn. Mooderuposarue
CMPYKMypbl U QYHKYUL OUOMOIEKYL
u ux komnnexcog. Komnviomepnutii
OU3AliH U OpeaHUYECKUll CUHME3
OUOMONEKYN U UX HENPUPOOHBIX
amnanoeos

TEpPMHUHOB U MOHSATHI:
MOJIETTMPOBAHUE,
KOMITBIOTEPHBIN AH3aiiH.
IlepeuncnsaTh nepcHeKTUBHBIE
HalpaBJICHUs HAYYHBIX
HCCIICZIOBAaHUHN B CTPYKTYPHOU
OMoNnoruy, packpbIBaTh UX
3HaYEHUE I MEAULIMHEI

U CENIbCKOr0 X03siicTBa
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OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

TEMA 5. CTPOEHUE U ®YHKIIUU KJIE

TKH (10 u)

12. THIIBI KJIETOK.
IIpoxapuoTnyeckasi
KJIeTKA

(19)

TUIbI KIETOK: dyKapruoTHYEeCKas U
npokapuotrueckas. CTpyKTypHO-
(yHKUIMOHATBHBIE 00pa30BaHuUs
kiIeTkd. CTpoeHue MpOoKapruOTHYECKON
kietku. Kierounast crenka Gakrepuii
u apxeil. OcoOEHHOCTH CTPOCHHS
rerepoTpodHON 1 aBTOTPOPHOM
IIPOKAPUOTUYECKUX KJIETOK. MecTo n
pOJIb IPOKAPHUOT B OHOIIEHO3aX.
JdemoHcTpanun

TaGmuup v cxempr; «Ctpoenue
JYKapUOTUYECKOUN KIETKU,
«CtpoeHne IpoKapruOTHYECKOH
KJICTKI

OG6opy/ioBaHKE: CBETOBOW MUKPOCKOII;
MUKpOITpenaparsl 6aKTepraIbHbIX
KJIETOK

PackpsiBath conep:xaHue
TEpMHUHOB

Y TIOHATUI: MPOKapUOTHYECKas
KJIETKa, KJIETO4HAas CTEHKa,
MypenH, QOTOCHHTE- THUECKHE
MeMOpaHBbI, (JIareIuH.
XapaktepuzoBath GopMy U
pa3Mepbl MPOKapUOTUYECKIX
KJIETOK; QYHKITHH
TeHETHUYECKOro armrapaTa
MPOKaPHOT.

OnuceIBaTh pPa3MHOKEHHE
MPOKAPHOT.

OrneHruBaTh MECTO U POJIH
MPOKapHOT B OHOIIEH03aX

13. Ctpoenue
IyKapuoOTHYecKOoM
KJIETKH.
IToBepxHOCTHBII
anmnapart KJIeTKH
2 )

CtpocHue 1 (yHKIIMOHUPOBAHUE
3YKapUOTUYECKON KIIETKU.
ITnazmaTudeckass MemOpaHa
(mazmanemma). CTpyKkTypa
TJIa3MaTHIECKOH MEMOPAHBIL.
TpaHcnopT BEIIeCTB uepe3
IJIa3MaTHYECKyI0 MeMOpaHy:
naccuBHBINA (b dy3us, oonerdéHHas
T y3ns), aKTHBHBIN (TIepBUYHBIN
W BTOPUIHBIN aKTHBHBIN TPAHCIIOPT).
[MomymponuiaeMocTs MeEMOpaHEI.
PaGora HaTpmii-KanreBoro Hacoca.
OHJIOIUTO3: MMHOLUTO3, ParouTo3.
Ox3omuto3. Knerounas

PackpsbiBaTh conepxaHue
TEPMUHOB U TTOHSATHMA:
MJIa3MaTHIecKass MeMOpaHa
(TutazmaieMMma), JKHIKOCTHO-
MO3an4YHas MOJIENb,
MeMOpaHHBIC OCITKH
(mepudepudeckue,
WHTETPAJIbHBIE), TTINKOKAJIHKC,
¢ dy3us, 0cMOC, aKTUBHBIN
TPaHCIIOPT, SHOIIUTO3,
(haronnTo3, MHHOIKUTO3,
SK30IUTO3, KJIETOYHAs CTEHKA,
J1a3MOJIECMBI, CHMITIIACT.
XapakTepru3oBaTh OCOOEHHOCTH
CTpOEHUA U QYHKITUH
3YKapUOTUYECKOU KIIETKHU;
TPaHCIIOPT BEIIECTB Yepe3

creHka. CTpykTypa u QyHKIMN
KJIETOYHOW CTEHKH pacTeHHi, TprOOB.
JdemoHcTpanun

TaOnuue! 1 cxemel: «CTpoeHHE
9YKapHOTHYECKOH KIIETKH»,
«CTpoeHne )KMBOTHON KIIETKH,
«CTpoeHne pacTUTEILHON KIETKIY.
O6opyIoBaHUE: CBETOBOH MUKPOCKOIT,
MUKpOIIpENapaThl PaCTUTEIbHBIX,
JKUBOTHBIX KJIETOK.

JlaGopaTopHble H IpaKTHYeCKHe

I1a3MaTHYECKYI0 MeEMOpaHy:
MaCCUBHBINA U aKTUBHBIN
TPaHCIIOPT; PaboTy OEITKOB-
KaHaJIoB; pabOTy HaTpHii-
KaJMEBOI'0 HAcOca; CTPYKTYPY
1 QYHKIMH KJIETOYHOM CTEHKH
pacteHuii u rpudoB
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1 KOJIMYECTBO YACOB

[Tnanupyemsbie BUABI y4eOHOH

OcHOBHOE cojiep:kaHue
JeSITeNbHOCTH 00y4alomuXcs

padoThI

[Ipaktuueckas pabora
«3ydeHne CBOMCTB KIIETOUYHOI
MeMOpaHbD»
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MAOY COII Ne40 r. Tomcka

Tembl ypokoB
1 KOJIMYECTBO YACOB

OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

14. IlnTonna3ma u eé
OpraHouAbI
2w

IMuromnasma. I{uto3omas. [{uTockener.
JIBmxenne uuroruiasmMbl. OpraHouabl
kineTkd. OqHOMEeMOpaHHbBIC
OpraHOUJIbI KJIETKH:
sHpomiazMatuueckas cetb (I11C),
annapat ['onbaxu, JIM30COMBI, UX
cTpoeHre 1 pyHKIuH. B3aumMocBs3b
OJIHOMEMOPAHHBIX OPraHOMJIOB
kieTku. CTpoeHne rpaHyIspHOro
petukynyma. Mexanusm nanpasieHus
oenxog 6 II1C. CuHTE3 paCTBOPUMBIX
6enkoB. CHHTE3 KJIETOUHBIX
MeMOpaH. ['maakuit (arpanyaspHbIi)
JHJIOIUIA3MAaTHYECKUN PETUKYIIYM.
CexkperopHast QyHKITHS

anmnapara ['onbmku. Moouguxayus
benkos 6 annapame I 0160xcu.
Copmuposka 6enxos ¢ annapame
Tonvoocu.

TpaHCIIOpT BEUIECTB B KIIETKE.
Baxyomu pacTUTETbHBIX KIETOK.
Knerounsrit cok. Typrop.
[ToryaBTOHOMHBIE OPTaHOMABI KIETKHU:
MUTOXOHAPUH, TTACTHIBL.
Tpoucxoocoenue mumoxonopuil u
nracmuo. Cumbuozcenes (K. C.
Mepeoickosckuit, JI. Mapeynuc).
Crpoenne 1 QyHKIIUH MATOXOHIIPHHA U
mnactuf. [lepBudHblie, BTOPUYHBIE U
CJIOJKHBIE TITaCTHIBI
(hOTOCHHTE3NPYIOIINX SYKAPHOT.
XJ0pOIIacThl, XPOMOILTACTHI,
JIEHKOILIACThl BHICIIUX PACTEHUH.
JemoHcTpanuu

Iloprperei: K. C. MepexkoBckuid,

JI. Maprynuc.

Tabmuiel u cxemel: «CTpoeHue
AYKapUOTUYECKOU KIETKN,
«CTpoeHue )KUBOTHOM KIIETKU,
«CTpoeHue pacCTUTEIbHOU KIETKI,
«CTpoeHre MUTOXOHAPUI.
O6opyIoBaHUE: CBETOBOH MUKPOCKOIT,
MUKPOITpEnapaThl

PaCTUTENBHBIX, KUBOTHBIX KIIETOK.
JlabopaTopHble U NpPaKTHYECKHE
paGoThI

l.llpaktuueckas pabora
«V3yuenne ABMKEHUS UTOMIIA3MBbl

B PACTHTEIBHBIX KIETKAX).

PackpsiBath conep:xaHue
TEPMHUHOB U IOHATHI:
MUTOIIa3Ma, [UTO30J1b,
UTOCKENET, KOMIaPTMEHTHI,
Opra”Hou /b,
9HJIOTIIa3MaTHYECKAs CETh
(OI1IC), anmapar I"onbmxu,
JIN30COMBI, BAKyOJIb, PHOOCOMBI,
ABTOJIN3, BE3UKYIISIPHBIN
TPAaHCHOPT, MIEPOKCUCOMEI,
KJIETOYHBII COK, Typrop,
MUTOXOHJIPUU, KPUCTHI,
IJ1aCTUbl, XpOMOILJIACTHI,
JIEMKOIUIACTHI, XJIOPOILJIACTHI,
CTpOMa, TPaHbl, TUIAKOU,
Jamera.

XapaKkTepu30BaTh UTOIIA3MY
3YKapUO-TUUECKON KIIETKH;
KJIaCCU(HUIINPOBATH
OpraHornabl B 3aBUCUMOCTHU OT
OCOOCHHOCTEH WX CTPOCHHS
(omHOMEMOpaHHBIE,
JIByMeMOpaHHBIE,
HeMeMOpaHHBIC); OIICHIBATH
(YHKITUH KaXKI0TO OPTraHOU 1
B KJIETKE.

OOBIICHATH COOBITHS,
CBSI3aHHBIE C BHYTPUKJIETOYHBIM
MUTIEBAPEHUEM, €r0 3HAUCHHE
JUTSL OpraHu3Ma.

OTmeuaTs 3HaUeHHE
IIUTOCKENETa; XapaKTepru30BaTh
€ro 3JIeMEeHTHI
(MHKpOTPYOOUKH,
MUKPO(HUIIAMEHTHI,
MPOMEXKYTOYHBIE (PHITAMEHTHI),
WX POJIb B JKU3HEACATEIBHOCTH
KJIETOK U TKaHel

2.JlabopatopHas pabora
Ne 2 «MccnenoBaHue mia3Moan3a
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" ACTIIa3MOJIn3a B paCTUTCIIbHBIX
KIICTKax»

15. HemeMOpaHHbIe
OpPraHou/bl KJIETKH

(1)

HememOpaHHbIE OpraHoubl KIETKH.
CtpoeHue v (HhyHKIIMN HEMEMOPaHHBIX
OpPraHouJI0B KIeTKU. PHOOCOMBI.
Ipomesicymounvle punamenmoi.
MukpodunaMeHTbl. AKmunogvie
Mukpogunamenmol. MpllIeuHbIE
KIIETKU. AKIMUHOBbIE KOMNOHEHNbL
HeMbIULEeYHbIX KIEeMOK.
MukpotpyOoukn. KiieTouHslii 1IeHTp.
CtpoeHune 1 JBHKEHHE )KIYTHKOB U
pecHuuek. MUKpOTpyOOUKH
uurtoruia3mel. Llentpuons. benku,
accoyuupogammie ¢
MUKpOQunamenmamu u
Mmuxpompybouxamu. Momopmvie 6enxu.
JdemoHcTpanumn

TalGmuup v cxempr; «Ctpoenue
’KHBOTHOM KJIETKI», «CTpOocHHE
pacTUTENbHON KIETKH»

PackpsIBaTh conepxanue
TEPMHUHOB U IOHATHI:
pubdocoma, MmoNIucoma,
MHUKPOTPYOOUKH, TYOYIIUH,
KJIETOYHBII LIEHTP
(menTpocoMa), IEHTPHUOIH,
neHrpocdepa, KryTHKH,
pECHUYKH, 6a3aTbHOE TEIBIIE.
XapakTepu3oBaTh
HeMeMOpaHHbIE OpTraHOU B
KJIETKH, UX CTPOEHHE

1 QYHKIMH

16. Ctpoenue
U PyHKUMU siApa
(1 1)

Snpo. Obonouka sapa, XpOMaTHH,
KapHuoIia3Ma, SapbIIKHA, UX CTPOSHUE
1 QyHKIMH. SIaepHbIi OEIKOBBIN
Matpukc. [IpoctpaHcTBEHHOE
pacIoNoKeHne XpOMOCOM

B HHTEPGhA3HOM SIIpE.

PackpsiBaTh coneprxaHue
TEPMUHOB | TIOHSATHIA: PO,
simepHast 000JI09Ka, SACPHBIC
MOPBI, HyKJIeoIIa3mMa
(kapuoriazma), TCHOM,
XPOMAaTHH, dyXpOMAaTHH,
TeTepOXPOMATHH, SAPBIIIKO,

Dyxpomamun u 2emepoxpoMamuH.
benku xpomMaTHHAa — TUCTOHBL.
Junamuxa soeproti 000104KU

6 mumose. Soepuvlii mpancnopm.
Kiterounsle BkIroueHusI.
JdemoHcTpanun

Tabmuiel i cxeMel: «Sapo»

XPOMOCOMBI, LIEHTPOMEpa,
KHHETOXOP, KJIETOUHbIE
BKJTIOUEHHS.

XapakTepu3oBaTh KIETOUHOE
AP0 KaK LEHTP YIPaBICHUS
JKU3HECATEIbHOCTBIO KIIETKH;
TeHETHYECKHH anmapar KJIeToK
9YKapHOT, CTPOEHUE U (PYHKIUN
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI siIpa

Y UX B3aUMOCBS3b

C OpraHOUAaM{ LIUTOIUIA3MBI

17. CpaBHuTeABHAS
XapaKkTepucTHKA
KJIETOK 3YKapHOT

(1)

CpaBHUTENBHAS XapaKTePUCTHKA
KIIETOK DyKapuoT (pacTUTEITHHOH,
YKUBOTHOU, TPUOHOM ).

JdeMoHCcTpanuun

Tabmunbl u cxembl: «CTpoeHue
JYKapUOTUYECKOMN KiIeTKu», «CTpoeHue
>KUBOT HOU KIJIETKU», «CTpoeHune
pacTUTENbHON KIIETKU.

XapakTepu30BaTh THITbI KIIETOK
JYKApHUOT: PACTUTENbHAS,
JKMBOTHAsI, TPUOHASL.
CpaBHHMBATh MEXy COOO
CTPOCHHE U JKU3HEEITEIbHOCTh
SYKAPUOTUYECKUX KIIETOK

U POJIb MPOKAPUOT

B OHOIIEHO3aX
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OO6opyIoBaHHUe: CBETOBOWH MUKPOCKOIT,
MUKpOIIpErnapaTbl paCTUTCIbHBIX,
JKHUBOTHBIX KJICTOK.

JlabopaTopHble M MpaKTHYeCKH e
padoThI

JlabopaTopHas paGotra Ne3
«3ydeHune cTpoeHus KIETOK
Pa3IMYHBIX OPraHU3MOB)

18. O600meHue u
cHCTEMATH3AIHSA
3HAHUIL.
KonTpoabnas padora
Nel (2 u)

TEMA 6. OBGMEH

BEHIECTB U IIPEBPAILIEHUE JHE

PI'MH B KJIETKE (10 4)

19. O0meH BemecTrs —
MeTa00JIU3M
3w

ACCI/IMI/IJ'[S[III/IH U JUCCUMMIIAINA —
JIB€ CTOPOHBI MeTabonu3Ma. THIIbI
oOMeHa BelecTB: aBTOTPOQHBIN

u rereporpodHbId. YuacTue
KHCJIOPOJa B OOMEHHBIX MPOIIeccax.
DHeprerudeckoe odecreueHne
KJIeTKHU: TIpeBparieane ATO

B OOMEHHBIX MPOIIeCCax.
DepMEeHTAaTUBHBIN XapaKTep peakiuii
KJIETOYHOT0 MeTabonu3ma. DepMeHTsI,
WX CTPOSHHE, CBOMCTBA N MEXaHU3M
neiicteus. KodhepmerTsl. OTamams
(hepMEHTOB OT HEOPTAHIMIECKUX
KaTaJn3aTOPOB.

benku-akTuBaTOpHI M OENKH-
HHTAOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(hepMEHTATHUBHBIX pEAKIHil OT
Pa3IMYHBIX (PaKTOPOB.
JdemoHcTpanun

Taoauiel u cxeMpl: «POTOCHHTE3,
«OHepPreTUIecKuii 0OMeH»,
«buocunTe3 6enkay, «CtpoeHue
(hepmeHTay, «XEMOCHHTE3Y.
OGopyIoBaHKe: CBETOBOW MUKPOCKOIT;
000pyIOBaHUE IS IIPUTOTOBIICHUS
MTOCTOSIHHBIX U BPEMEHHBIX
MUKPOIpENapaToB.

JlabopaTopHble U NpPaKTHYECKHE
paGoThI

1.Jla6opaTtopuas pabora Ne4d
«3ydeHre KaTaIuTUYECKOU
AKTUBHOCTHU (pepMEHTOB (Ha mpuMmepe
aMHJIa3bl WM KaTajiasbl)».

PackpriBath copepxanue
TEPMHUHOB U MOHATHI: OOMeH
BemIecTB (MeTabomu3Mm),
accuMunsAnus (aHa0OIU3M),
WJIM TJIACTHYECKHUH OOMEH,
JUCCUMUIIALUS (KaTaOoIn3M),
WA DHEPTETUUCCKI 0OOMEH,

aBTOTPOQBI, FeTePOTPOdBI,
aHa’poOBbI, ad3po0bI, (HEPMEHTHI,
AKTUBHBIH LIEHTP, CyOCTpaTHasI
crenmuUIHOCTh, KODEPMEHTHI,
OeNKN-aKTUBATOPHI M OCITKH-
-MHTHOUTOPEI.

[TepeuncnaTs 0COOCHHOCTH
TUTACTHYECKOTO

1 DHEPTeTHIEeCKOro 0OMeHa

B KJICTKE; YCTAHABJIHMBAThH
B3aMMOCBSI3b MY
TTACTHYECKUM

Y DHEPTEeTHYECKAM OOMEHOM.

Pasznmuath THITEI OOMEHa
BEIIECTB: aBTOTPO(HBII
1 TeTepoTpOodHEII.

IToka3wiBaTh POJIb KHUCJIIOPpOAa
B OOMEHHBIX nmponeccax.

Cxematuyuecku U300paxkatb
cTpoeHue (hepMeHTa.

Otanyate GpepMeHTHI OT
HEOpPraHMYECKUX KaTalIn3aToOpOB
U ONPEIEIATh UX POJIb

B (DYHKIIMOHHPOBAHUH KHBBIX
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CHUCTEM, B IPOMBILIJIEHHOCTH,
B MCAUIIMHE, B IOBCCIHECBHOM
JKU3HU YEJIOBEKa.

CTaBUTh IKCIIEPUMEHT IO
BBISIBJICHUIO KaTaJIUTUYECKOI
AKTHBHOCTHU MEPOKCHUA3HI,
aMuJjiasbl, OOBICHATH
MOJTyYEHHBIE PE3YIIbTaThI

20. ABTOTpPO(HBIH THII
o0MeHa BellecTB.
®doTocuHTE3

(29)

IlepBUYHBINM CHHTE3 OPraHUYECKUX
BEIIECTB B KIIeTKEe. POTOCUHTE3.
AHOKCU2EeHHbIN U OKCUSEHHbLLL
gomocunmes y 6axmepuii.
Ceemocobuparowjue nuemenmol 1
nuemMeHmvl peaKyuoHHO20 YeHmpa.
Pons xyopormiactos B mpouecce
(dorocunTe3a. CBeTOBast M TEMHOBAs
hasel. @omoowvixanue, Cs., Cs. u CAM-
munsl homocunmesa.
IIpomyKTHBHOCTE (hOTOCHHTE3A.
Biastaue pa3nnyabix GakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HAUCHUE
(dhorocuHTE3A.

JemMoHcTpanuu

Iloptperst: JIx. Ipuctiu, K.

A. Tumupsizes.

Tabauikr u cxembpl: «DPOTOCHHTE3Y

PackpsiBath conepkanue
TEPMHUHOB U ITOHSATHI:
¢dorocuHTe3, Ba3pl HOTOCHHTE3A
(cBeroBas, TeMHOBas), OTOJH3,
bochopunupoBanue, MUK
Kansuna, HAJI®™ (mepeHocuunk
BOZOPOAA).

XapakTepuzoBaTh
TUTACTHYECKUN OOMEH Kak 3Tan
00111er0 0OMeHa BEIIECTB;
coObITHsT (POTOCHHTE3A
(peakIuu CBETOBOM M TEMHOBOM
¢a3); poJib XJIOPOILIACTOB

B mporiecce hOTOCHHTE3A.

BrIsBISATS IPUYUHHO-
CIIEJICTBEHHBIE CBS3H MEXKIY
MOTJIOLIEHUEM COTHEYHOU
SHEPTUHN XJIOPODHUIIIIOM

u cuHTe30M Mosekya ATO.

CpaBHUBATh UCXOAHbIE
BEILIECTBA, KOHEYHBIE IIPOIYKTHI
Y YCIIOBHS IPOTEKAHUSI peaKkuuit
CBETOBOU M TEMHOBO# (a3
¢doTocuHTE3A.

YcTaHaBiIMBaThH B3aMOCBSI3b
MEXy (OTOCHHTE30M

U JIBIXaHUEM; CBETOBOU

Y TEMHOBOHU PEaKIHIMH
¢dorocuHTE3A.

O1leHNBAaTh 3HAYEHUE
(oTocuHTE3a IS KU3HU HA
3emie
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21. ABTOTpPO(HBIH THII
00MeHa BellecTB.
XeMoCHHTE3

(1)

XemocuHnre3. Pa3zHooOpasue
OpPraHu3MOB-XCMOCHUHTCTHKOB:
HUTPUPHLIUPYIOLINE OAKTEPHUH,
xKene300aKTepun, cepobaKkTepu,
BOJIOPOAHBIE OaKkTepuu. 3HaUCHHE
XEMOCHHTE3A.

JdemMoHcTpanun

Ioptperer: C. H. Bunorpanckuti,
I'. A. 3aBap3uH.

Ta0auiel u cxeMbl: «DOTOCHHTESY,
«XEeMOCHHTE3.

JlabopaTopHble U MpaKTHYECKHUe
padoThI

JlabopaTopHas pabora

No 5 «CpaBHEHHE TIPOITECCOB
(hoToCcHHTE3a 1 XEMOCHHTE32

PackpsiBath conep:xaHue
TEPMHUHOB U IOHATHI:
XEMOCHHTE3.

OOBSICHUTH CYITHOCTD
XEMOCHHTE3a, PACKPHIBATD €TI0
3HauYeHHe B Orocdepe.
IIpuBoaUTH IPUMEPHI
XEMOCHUHTE3UPYIOIIUX OaKTepuit
(HuTpUGUIHpPYIOIINE OaKTEPHH,
JKene300aKTepuH,
cepobaKTepuu, BOJIOPOIHBIC
OakTepun)

1 XapaKTepr30BaTh X
JKU3HEESITEINbHOCTb.
CocTaBiATh ypaBHEHHS
peaKIMidi XeMOCUHTE3a.
CpaBHHUBATH XEMOCHHTE3

¢ (hOTOCHHTE30M
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22. DHepreTHYeCKUit
o0MeH —
JTUCCHUMAJISAIAS

(KR )]

AHa3po0HBIC OpraHu3Mbl. Buibl
opoxxenus. [IpoayKkTsl OpoKeHHS
U X UCIOJIb30BAHHUE YCTOBCKOM.
AHa3po0HBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOT MU

¥ Bo30yauTenu OoNe3HeM.
AspoOHBIE OpraHU3MBI. DTaIlbl
JHEPreTUYecKoro oOMeHa.
IloAroTOBUTENBHBIN dTAIl.
I'mukonu3 — GecKucIopoaHOe
paciiernjaecHue TIFKO3bI.
buonorudeckoe okucieHue, Uiu
KJIETOYHOE apIxaHnue. Poib
MHUTOXOHJIpUH B IIpoLeccax
OMOJIOTUYECKOT'0 OKUCIICHUS.
Iuknuueckue peakiuu.
OKucnuTenpbHOE
dhochopunupoBanue. Inepaus

MeMOPAHHO020 2paduenma npomoHo8.

Cunte3 ATD: paboma npomonnoii
AT®D-cunmasuel. [IpenmymecTna
a’poOHOro MyTH oOMeHa

BEIIIECTB TIEPET aHAIPOOHBIM.

O PEeKTUBHOCTH SHEPrETHYECKOTO
oOMmeHa.

JemoHcTpanuu

Iloprpersr: B. A. DaTensrapar,

I1. MuTyen.

TaOuuIEl ¥ CXEMBI:; « DHEPT eTHYECKII
OOMEeH».

JlaGopaTopHble U MpaKTHYeCKHe
padoThI

JlabopaTtopHas paboTa

Ne 6 «CpaBHeHHE TPOLIECCOB
OpOKEHUS U TBIXaHUS

PackpsiBath conep:xaHue
TCPMHUHOB U MOHSTHI: STAIIbI
JHEPreTUYECKOro OOMeHa —
IMOATOTOBUTEIBHBIN,
OeCKUCIIOpOTHBIT
(aHa’pOOHBIH ), KHCIIOPOIHBIMH
(adpoOHBIi); TITUKOTH3,
OpokeHue, OMOJIOrMUecKoe
OKHCIIEHHE (IbIXaHUE), LUK
Kpebca, okucnurensHoe
¢dochopunupoBanue,
IIPOTOHHBINA I'PAJIAEHT,
npotoHHas AT®-cunTa3za.
[Tepeuncnsate 0COOCHHOCTH
DHEPTEeTHIECKOro OOMeHa

B KJICTKC.

OmnuceIBaThH ATAIBI
DHEPTEeTHIECKOro OOMeHa
(TIOAT OTOBUTENBHBIH,
OeCKHCTIOPOTHBIN,
KHCJIOPOIHBIN) U CPABHUBATH UX
MEXTY COOOM.
XapakTepu3oBaTh peakiinu
TJIMKOJI3a, OPOXKEHUS,
KIJIETOYHOT'O JIbIXaHUSI.
YcraHaBIMBaTh B3aUMOCBSI3b
MEKTy TJINKOJIHA30M,
KIIETOYHBIM JIBIXaHUEM

u cuHTe30M Mosekya ATO.
CocTaBiATh ypaBHEHHS
OCHOBHBIX JITaIlOB
SHEPTeTHIECKOro OOMeHa

B KIIETKE.

PaccunteIBaTh SHEPTETUYECKYIO
3¢ (HEeKTUBHOCTH TIUKOIIN3a

1 OMOJIOTUYECKOTO OKHCIICHWSL.
Ha3zpiBaTh HCXOIHBIE BEIECTBA,
KOHEYHBIE TTPOAYKTHI U YCIOBUS
MPOTEKAHUS PEAKIUI
SHEPreTUYECKOro OOMeHa.
CpaBHHMBATh SHEPreTUUECKYIO
3¢ (HEeKTUBHOCTH
OEeCKUCIOPOTHOTO

1 KACJIOPOIHOTO ATAIOB
SHEPreTHIEeCKOro OOMeHa

23. KontpoJsbHas
padora Ne2 (1 4)

TEMA 7. HACJEJACTBEHHASI UH®OPMAILIUA U PEAJIN3ALIUAA EE B KJIETKE (12 4)
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24. Peakuun
MATPHYHOT0 CHHTE3a
(29)

Peakuuyu MaTpuyHOro CHHTE3A.
IIpuHIHAN KOMIUIEMEHTAPHOCTH

B PEAKIUAX MAaTPUYHOTO CHUHTE3A.
Peannsanus HaciencTBEHHON
uHpopmanuu. ['eHeTnYecKuii Ko, ero
cpoiictBa. Tpanckpunuus —
maTpuuHblii cuate3 PHK. ITpuHnmme:
TPAHCKPUIIIINK: KOMILIEMEHTAPHOCTb,
AHTUIAPAJUIETTBHOCTD,
acummeTrpuyHocTh. Co3pesarue
mampuunvix PHK

8 IYKApUOMu4ecKoll Kiemke.
Hexooupyiowue PHK.

Hemoncrpanun

Iloptper: H. K. Konb110B.

Tabmuip! u cxemel: «brocuaTe3
Oenkan, «I eHeTUYEeCKUH KO

PackpsiBath conep:xaHue
TEPMHUHOB U TIOHATUM: T€H,
TeHETUYCCKUM KO/, KOJIOH
(TpHUILIET), CTON-KOJIOHBI,
MaTpHLla, MATPUYHBIA CUHTE3,
Tpanckpunims, PHK-
OJINMEpPa3a, IPOMOTOp,
CIUIAICUHT, UHTPOH, 9K30H.
XapakTepu3oBaTh peaKluu
MaTpUYHOT O CUHTE3a, CBOMCTBA
FEHETUYECKOro Koza.
OnuceBaTh 3TAIBI
TPAHCKPHIIIINHA U TPAHCIISIIHH;
yCTaHaBJIMBAaTh B3AUMOCBA3b
MaTPUYHBIX PEAKIHI B KIETKE;
CXeMaTH4eCKH N300pakaTh
MaTPHUYHBIE PEAKIIHH
TPAHCKPHIIIINHA U TPAHCIISIIIAH.

Pemarts Ouonornueckue
3a7]a91 Ha ONpEACIeHUE
MMOCJIEN0BATEILHOCTH
nykieorugos JIHK u MmPHK,
MIPUMEHSS 3HAHUS O PEaKIIHAX
MaTPUYHOT'O CHHTE3a,
TeHETUYECKOM KOJE,
TIPUHITATIC
KOMIIJIEMEHTapHOCTH

25. CuHTes 0eaka
(3w

TpaHcnsauus v e€ 3Tanbl. Yyactue
tpancnopTHbiXx PHK B OmocunaTe3e
Oemka. YcmoBus OmocuHTe3a Oernka.
KonupoBanue amuHokuciot. Ponb
pubocom B OnocuHTE3€ OerKa.
JdemoHcTpanun

Tabmuiel 1 cxemel: «brocuaTe3
Oenkan, «I eHeTHYEeCKUH KOI»

PackpriBaTh conepxanue
TEPMHUHOB U MOHSATUM:
TpaHCIALAS, aHTHKOAOH,
TPHK, ammuroanmun-TPHK-
cuHTeTa3a (Komasa),
nonupudocoma (Tonucoma).
XapakTepu3oBaTh CBOMCTBA
TEHETHYECKOT0 KO/a.
OnuchIBaTh 3TAIBl TPAHCIISAIIH
1 CXEMaTHYECKH N300paXkaTh
MaTpHUYHbBIE PEAKITUU
TPaHCIISIIH.

Pemrate Ouonornyeckue 3a1aun
Ha OIpeJIeNIeHNe aHTUKOIOHOB
TPHK, mocnenoBaTeabHOCTH
aMUHOKHCJIOT B MOJIEKYJIe
Oernka, mpuMeHss 3HAHHUS

0 PEeaKIUIX MATPUYHOTO
CUHTE3a, TEHETHYECKOM KOJIE,
MIPUHIIAIIE KOMILIEMEHTAPHOCTH
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26. MexaHu3Mbl
IKCIPECCHH T€HOB
24)

Cospemennvie npedcmagnenus

0 CMpOoeHUU 2eHO8.

Opranu3zaiys reHoMa y IpOKapruoT
U DYKapHOT. Peryssus akTHBHOCTH
T€HOB Yy IIPOKAapHOT. I'unoresa
omnepona (®. Kako0, K. Mano).
Monekynapusie mexanuzmol
aKcnpeccuu 2eHo8 y sykapuom. Ponv
Xpomamuna 6 pe2ynsiyuu pabomoi
2enog. Peryinsins 0OMeHHBIX
MpoIeccoB B KiieTke. KieTounbrit
roMeocTas.

JdemoHcTpanun

Tabmunb! u cxemer: «buocuaTe3
Oenkan, «I eHeTUYEeCKUH KO

PackpsiBath conep:xaHue
TEPMHUHOB U IOHATHI:
oIepaTop, OIEPOH,
CTPYKTYPHBIE I'€HBI, IIPOMOTOD,
perpeccop.

OnuceIBaTh CTPYKTYpY reHOMa
MPOKAPHOT; XapaKTepHU30BaTh
paboTy MHIYUOCIEHOTO

U perpeccuOens-HOro OrnepoHa.
BoLIenars cTpyKTypHYO

Y PETYNATOPHBIE YacTH TeHa
9yKapHoT.

CpaBHUBATH MPOLIECCH
9KCIIPECCUU TEHOB Y MPOKAPUOT
1 DYKapHoT.

XapakTepu3oBaTh TUIOTE3Y
onepona (®. XKaxob, XK. Mano).
OnuceIBaTh MEXaHU3M

MOJIAEP KaHUSI KIIETOYHOTO
roMeocrasa

27. OcHOBBI
BHPYCOJIOTHH.
Nudopmanuonnasn
ouosorus (3 1)

Bupycet — Hekierounbie popMbl
JKU3HU M OOJTUTATHBIE TIAPa3UTHI.
CtpoeHue MpoCTHIX U CIOXKHBIX
BHPYCOB, PETPOBHUPYCOB,
oaxTepuodaros. KuszHenHvlll Yyuki
JHK-cooepoicawux supycos, PHK-
cooeparcaujux upycos,
baxmepuogpacos. Obpamnas
mpancKkpunyus, pegepmasd,
uHmezpasa.

BupycHsie 3a60neBaHus YenoBeKa,
KuBOTHBIX, pacteanid. CITN]I, COVID-
19, conmanpHBIC 1 MEIUITTHCKHAE
IPOOIIEMBIL.

buoungopmamura.: unmeepayus
U aHanu3 OOALUUX MACCUBOB
(«bigdatay) cmpyxmypHoix
OUON02UYECKUX OAHHDIX.
Hanomexnonozuu 6 buonozuu

u meouyune. [Ipoepammupyemvie
@yuxyuu 6enxos. Cnocobvl docmasku
nexapcms.

JdemoHcTpanun

Ioptper: A. Y. BanoBCKUil.

PackpsbiBaTh conepxaHue
TEPMHUHOB U TOHSITHHA: BUPYC,
BHUPHOH, CEPIIIEBUHA, KaTICH]I,
oOpaTHast TPaHCKPHIIIIHS,
peTpoOBHpYCHI, bakTepuodar,
BHPYC UMMYHOICPUIINTA
gyenoseka (B1Y), mpupomHo-
04YaroBbie MHQEKITHH.
XapaKkTepu3oBaTh BUPYCHI,
peTpoBHpyCH U OakTeprodaru
KaK BHYTPUKIIETOYHBIX
Mapa3suToB IPOKAPHOT

1 DYKapHoT.

W3narate runoressl
SBOITIOIIMOHHOT O
MTPOUCXOXKICHUS BUPYCOB.
OnuceiBaTh MEXAHU3M
B3aMMOJICHCTBUS BUpYyCa

Y KJIETKH, WHEKITHOHHBIH
BHUPYCHBIN TIpOIIecC.
XapakTepru3oBaTh MEXaHU3MBI
BEPTUKAILHON

Y TOPU30HTAIBHON TIepeadn
BHUPYCOB; 3200JIeBaHUS
JKUBOTHBIX U PaCTEHHIA,
BBI3BIBAEMBIE BHPYCAMHU.
Ha3zpiBaTh BUpYyCHEIE
3a00JIeBaHUs1, BCTPEYAIOIIHECS
y YeIOBEKa: TPUIII,

Tabauikl u cxembl: «['eHeTHUECKUI

KJICIIEBOH HIE(aUT, renaTHr,

47




( = denepanbHbIi

lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

Tembl ypokoB
1 KOJIMYECTBO YACOB

OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

koI, «Bupyce», «bakrepuodaru».
JlaGopaTopHble H MpaKTHYeCKHe
padoThI

[Ipaktuueckas pabora
«Co3anue MoJeNnu BUPYCa

COVID-19, CIT1 /.
Co0mroaaTh paBuiIa MOBEACHUS
B OKpYXalOIEeH IPUPOJHON
cpene, Mep MPOPUIAKTHKH
pacnpocTpaHeHHsT BUPYCHBIX
3a0os1eBaHuil (B TOM YUCIIC
BUY-undexunm)

28. O6o0mEenne n
cHCTeMaTH3anusi
3HAHMM.
KonTtpoabnas padora
Ne3 (2 u)

TEMA 8. )KU3HEHHBIN IIUKJ KJIETKH (8 u)

29. ’Ku3HeHHbIH UKJI
KJIETKH

(1)

Knerounblii UK, €r0 MEPUOJIBI

u perymsnus. Uatepdasza u MUTO3.
Oco0eHHOCTH TPOIIECCOB,
MPOTEKAIOIINX B HHTEpda3e.
[TonroroBka KJIeTKH K JIENIEHUIO.
IIpecunrernueckuit
(TOCTMUTOTHYECKHH ), CHHTETHICCKII
Y ITOCTCUHTETUYECKUI
(IpEeMUTOTHUIECKIT) TICPHOIIBI
uHTephasbl.

JemoHcTpanuu

Ta0muib! u cxeMbr: «Ku3HeHHBIH
LUKIT KIETKI», «MHUTO3»

PackpsiBath conepxaHue
TEPMHUHOB U MOHATHI:
KJICTOYHBIN ITUKII, HHTEP-Pa3a.
IlepeuncnsaTe nepuoab!
YKU3HEHHOT'O IINKJIA KIIETKH

U XapaKTepU30BaTh
MIPOTEKAIOINE B HUX MTPOLIECCHI

30. MaTpuuHblii CHHTE3
JHK. XpomocoMbl
3 )

Martpuunsiit cuare3 JJTHK —
permmukanus. [[puHIAIG pernmmkanum
JHK: koMIieMeHTapHOCTb,
ITOJTyKOHCEPBATHBHBIN CHHTES,
AHTHUIAPAIIIETFHOCTb.

Mexanusm permukanuu JHK.
XpomocoMbl. CTpoeHHE XPOMOCOM.
Tenomepsl u Tenomepasa.
XPpOMOCOMHBIN HA0OP KIIETKH —
KapUOTHUII. JUIIouaHbIi

Y TaIuION IHBIA HaOOPhI XPOMOCOM.
I'omosnornuneie xpomocomsl. 11onoBeie
XPOMOCOMBI.

JdemoHcTpanun

Tabnuiel u cxeMbl: «Ku3HEeHHBIH
LUK KIETKnY, «CTpoeHne
xpoMmocomy, «Permmukanus JJTHK».
O6opyIoBaHUE: CBETOBOH MUKPOCKOIT,
MUKpornpenaparbl: «MUTO3 B KJIeTKax
KOpEIIKa JTyKa.

PackpsiBaTh coneprxaHue
TEPMUHOB U TTOHSATHMA:
peruKanus (penyrinKanms),
KOMILIIEMEHTApHOCTH,
aHTUnapamiensaocts, JHK-
monuMepasa,

TeIoMepa, perUTMKamoHHas
BHJIKa, XPOMOCOMA,
XPOMOCOMHEIH Habop,
HYKIJIEOCOMBI, CECTPHHCKHE
XPOMATH/IBL, IIEHTPOMEpPA,
KapUOTHII, TaTUIOH THBIH

Y JIUIJIONTHBIA Habop
XPOMOCOM, TOMOJIOTHYHEIE
XPOMOCOMBI, TIOJIOBBIE
XPOMOCOMBEI.
XapakTepu3oBaTh CTPOCHHE
XPOMOCOM, KapPHOTHUIIOB
OpPTraHU3MOB.

[NepeyncnsaTh TPUHIUIBI
perukanuu JJHK u gaBate um
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COJIepKATENbHYIO
XapaKTEPUCTHUKY.
OnuceIBaTh MEXaHU3M
permmkaruu JJTHK.
CxeMaTHuecKu nU300paXkaTh
cTpoeHue MeradazHoi
XPOMOCOMBEI.

Paznnuate XxpomMocomel Ha
MUKpoIpenaparax

1 MEKpodoTorpadusx

31. lenenune KJIeTKH —
MHTO3

3 )

Jenenue kinerkn — mMuto3. Ctaguu
MUTO3a U IIPOUCXOAAIIUEC B HUX
npotiecchl. Tumnbl MuTo3a. Kaprokunes
1 IIUTOKWHE3. brnonornueckoe
3HAYCHHE MHUTO34.

JdemoHcTpanumn

Tabauirel v cxembl: «Ku3HeHHBIN
IIAKJT KIIETKN», «CTpoeHme
xpomocom», «Pemnukanusa JJHK»,
«MuTo3».

O0opyIIoBaHKE: CBETOBOH MUKPOCKOIT;
MHUKpoIipernaparbl «MUTO3 B KIIETKax
KOpeIIKa JIyKay.

PackpsiBath conepxaHue
TEPMHUHOB U TOHSITHIA: MUTO3,
npodasa, meradasa, aHadasa,
Tenodasa, KapHOKHHE3,
[MUTOKUHE3, BEPETECHO JIeTICHN S,
Merada3sHas MIacTHHKA,
Oopo3aa neneHusl.
[Tepeuncnsartob
MOCJIEN0BATENBHOCTh CTa U
MUTO32 1 OIUCHIBATH
MPOUCXOMISAIINE HA HUX
MPOIIECCHI.

CpaBHHUBaATH 0COOEHHOCTH
MPOTEKAHUS MUTO3a

B PACTHUTEILHBIX U )KUBOTHBIX
KJIETKaX.

JlaGopaTopHble U MpaKTHYeCKHe
padoThI

JlabopaTtopHas paboTa

Ne 7 «HabmromeHre MUTO3a B KIIETKAX
KOHYHKA KOpeIka JIyka (Ha TOTOBBIX
MHUKpOIIperrapaTax)»

OOBsICHATH OMOJIOrMYECKHU I
CMBICII MHATO34.

Pasmmuate craann MuTO3a Ha
MHUKpOIIpernapaTax

1 MHKpodoTorpadusx

32. Perynsiuus
JKU3HEHHOr0 UKJIAa
KJIETOK

(19)

Perynsust MUTOTHYECKOTO LIMKIIA
knerku. [Iporpammupyemast
KJIETOYHas THOeb — aroITo3.
KnerouHoe sapo, XpoOMOCOMBIL,
(yHKUMOHATbHAS TCHOMUKA.
Mexanuzmul nponugepayuu,
oughghepenyuposku, cmaperus

u eubenu knemok. «L{ugpposas
K1emKa» — OuouHgpopmamuyeckue
MoOenu PYHKYUOHUPOBAHUS KIEMKU.
JdemoHcTpanun

TaOnuet 1 cxembl: «KU3HEHHBIN
LUK KIETKNn», «CTpoeHue
xpomocomy, «Permmukanus JJTHK»,
«Mwuto3»

PackpsiBath conepxaHue
TEPMHUHOB ¥ MOHSATHI: alIONTO3,
nponudeparus,

g hepeHIupoBKa.
XapakTepu3oBaTh PErysiuio
MHUTOTHYECKOTrO IIUKJIA KIETKH.
OOBICHATH OMOJIOrMYECKHU I
CMBICIT 3aITPOrPAMMHUPOBAHHOMN
KJIETOYHOM THOEIN — aIloITo3a.
YcraHaBIMBaTh B3aUMOCBSI3h
MEXIy TOMEOCTa30M KJIETOK

M UX THOEJIBIO
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TEMA 9. CTPOEHUE U ®YHKIIUU OPTAHU3MOB (23 u)

33. Opranusm Kak Buonoruueckoe paznoodpasue PackpriBaTh conepikanue
eIMHOe Lesoe opranu3MoB. OTHOKJIETOYHEIE, TEPMHUHOB U MOHATHIA:
(2 9) KOJIOHUAJIbHBIC, MHOTOKJIETOYHBIE OpraHu3M, OpraH, OpraHesuIbl,
opranu3mbl. OCOOCHHOCTH CTPOCHUS CHCTEMa OpPTaHoB, almapar,
U KU3HEACSITETEHOCTH (YHKIIMOHAJIbHAS CUCTEMA,
OJTHOKJIETOYHBIX OPTraHU3MOB. TOMEOCTa3s.
Bbakrepuu, apxeu, OTHOKIIETOYHbIE [Tepeuncnsath CTpyKTYpHO-
rpuObI, OJJHOKJICTOYHBIE BOAOPOCIIH, (YHKIIMOHAJIBHBIC YaCTH
Ipyrue npoTuctel. KonoHuamsHbIE OJTHOKJICTOYHBIX,
OpTaHU3MBL. KOJIOHUAJIbHBIX, MHOTOKJIETOYH
B3anmocBsi3p gacteit bIX U MHOT'OTKaHEBBIX
MHOTOKJIETOYHOTO Opranm3Ma. TkaHu, | OpraHU3MOB.
OpTraHbl U CUCTEMBI OPTaHOB. XapakTepu3oBaTh 0COOEHHOCTH
Opraan3M Kak equHOe IIeI0¢E. CTPOCHUS U KUZHEACITEITEHOCTH
I'omeocras. OJTHOKJICTOYHBIX OPTaHU3MOB,
JemoHcTpanuu KOJIOHHAJIbHBIX,
Tabauiel U cxeMbl: «OMHOKIETOYHbIE | MHOT'OKJIETOYHBIX
BOAOPOCTNY, « MHOTOKJIETOTHBIC ¥ MHOTOTKaHEBBIX OPTaHU3MOB.
BOAOpOCTNY, «baKkTepuny, CpaBHHUBaTL MEXKITy cOOOM
«IIpocreiimmey, «OpraHbl IIBETKOBBIX | OIHOKJICTOYHBIE,
pactenuity, «CucTeMbl OpraHoB KOJIOHHAJIbHBIE,
MTO3BOHOYHBIX KUBOTHBIXY, MHOTOKJIETOYHBIE

«BHyTpeHHee CTpOeHNE HACEKOMBIX». | ¥ MHOTOTKaHEBBIC OPraHU3MBI
O0opyIoBaHKE: CBETOBOH MUKPOCKOIT;
MUKPOTIPENapaThl OMHOKIETOUHBIX
OpPraHU3MOB; KHBbIC IK3EMILISPbI
KOMHATHBIX PACTEHU; repbapun
pacTeHuil pa3HbIX OTJEINIOB; BIaKHBIE
penapaThl )KUBOTHBIX

34. TkaHu pacTeHuit Tkanu pactenuil. Tumel pacTuTenbHbIX | PacKkpbiBaTh cofep:kaHue

(29) TKaHeW: o0pa3oBaTelbHas, IOKPOBHAsS, | TEPMUHOB U IIOHSATHH: TKaHb,
MIPOBOASIIAs], OCHOBHA, 3MHUIEPMUC, TPOOKa, KOPKA,
Mexanndeckasi. OcoOeHHOCTH my0, ApeBecrHa, JPEBECUHHEIE
cTpoeHus, QYHKLUUH U PACIONOKEHHUST | BOJIOKHA, JTyOsIHbIC BOJIOKHA,
TKaHEeW B OpraHax pacTEHHM. COCY/Ibl, KAMEHHCTBIE KJIETKH.
JdemoHcTpanun XapakTepu30BaTh TUIIBI
Tabmuiet u cxemel: «Tkann PaCTUTENbHBIX TKAHEU:
pactenuii», «OpraHsl IBETKOBBIX oOpa3oBaTesbHasi, TOKPOBHa,
pacTeHHii», MPOBOAIIASL, OCHOBHAS,

MeXaHUYeCKast; IepeunciiaTh

«Kopnessie cuctembl», «CtpoeHne 0COGEHHOCTH HX CTPOCHHS
crebins», «CTpoeHne JIMCTOBON ¥ BBITIONHSAEMBbIE DYHKIIHH

TUTAC-THHKHY.
O60opyI0BaHHUE: KUBBIE IK3EMIUISPHI
KOMHATHBIX PaCTEHUIl; CBETOBOH
MHUKPOCKOI; MUKpOIIpEnapaThl TKaHEH.
JlaGopaTopHble H IpaKTHYeCKHe
padoThbI

JlabopaTtopuas padbortalNe8
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«3ydeHne TKaHEW pacTEHUN»

35. TkaHU KUBOTHBIX TKaHM )KUBOTHBIX U 4eoBeKa. TUIbl PackpsiBath conepxaHue

U YeJI0BeKa JKUBOTHBIX TKaHEU: DIIUTENNAJIbHAS, TEPMHUHOB U IOHATHI:

(249) COCIMHUTENbHAS, MBIILICYHAs, SIUTENNM, CEKPET, MBILIEUHBIE
HepBHas. OCOOEHHOCTH CTPOCHHS, BOJIOKHA, HEUPOH, HEHPOIJINSL.
(yHKUMH B pacroioKeHusl TKaHEeH XapakTepu3oBaTh TKaHU
B OpraHax KUBOTHBIX U YEJIOBEKA. JKMBOTHBIX U 4EJIOBEKA:
JdemoHcTpanuu AMUTEIUANIbHAS,
Tabauie! u cxeMel: «TkaHu COEIMHUTEIbHAS, MBIILICYHAS,
JKUBOTHBIX», «CKEJIEeT YenoBeKay, HEPBHAs; IEPEUUCIIATh
«[IumeBapurenbHas CUCTEMAY, 0COOEHHOCTH MX CTPOEHUS
«KpoBenocHas cucremay, Y BBITIOJHSAEMbIE QyHKIINN

«/IpixaTenpHas cucrema», «HepsHas
cucremay, «Koxay, «Mplmiednas
CUCTEMa.

OG6opy/ioBaHKE: CBETOBOW MUKPOCKOII;
MUKpOIpENnapaThl TKAHEH.
JlaGopaTopHble U MpaKTHYeCKHe
padoThI

JlabopaTtopuas pabora Ne9
«3yuenune TKkaHel KUBOTHBIX»

36. Opranbl. CucreMbl Opransl. BereratuBHBIC PackpeiBaTh conepraHue
OPraHoB Y TeHEpaTUBHBIE OPTaHbI PACTCHUH. TEPMUHOB W TIOHSATHIA: OpTaH,
(19) OpraHsbl ¥ CHCTEMBI OPTaHOB KOPEHb, TI00ET, 1BETOK, TUIOJ,
JKUBOTHBIX U YeloBeka. OyHKINN ceMmsl, TIOJIOBBIE YKETIE3Hl,
OpPTaHOB M CHCTEM OpPTaHOB. TTOJIOBEIE TIPOTOKH,
JeMoHcTpauuu KOMYJISITHBHBIE OPTaHBI,
Ta0muibt 1 cxeMbl; «Opranbl CHCTEMBI OPTaHOB.
IIBETKOBBIX pacTeHui», «KopHeBbie XapakTepuzoBaTh
cUcTeMb», «CTpoeHue cTedIs», BETE€TATUBHBIE U TeHEPATHBHBIE
«CTpoeHue TUCTOBOH TTACTUHKIY, OpraHbl paCTCHUH,
«Cxerner 4enoBekay, COMaTHYECKHE
«[InmeBapuTenbHas CUCTEMAY, U PETYISATOPHBIC OPTaHbBI
«KpoBeHocHas cuctemay, JKUBOTHBIX; TIEPEUHUCIATH
«/IpIxaTenpHas cuctemay, 0COOEHHOCTH UX CTPOCHHS
«BoigenuTenbHas CUCTEMAY, Y BBITIOTHSIEMBIE ()YHKIIHH.
«HepBHas cucreMa», « QHIOKpUHHAA YcraHaBnIMBaTh B3aUMOCBSI3U
CUCTEMa». MEXy CTPOSHHEM OPTaHOB U UX
OOGopy/IoBaHME: KUBBIE IK3EMIULIPEl | PYHKIIUSIMHU.
KOMHATHBIX pacTeHUN; repOapun Paznmmyate BUBI TKAHEH,
pacTeHui pa3HBIX OTIEIIOB; CKEIEThI OpTaHbl U CHCTEMBI OPTaHOB,
MTO3BOHOYHBIX; KOJUIEKIIUU B TOM YHCIIE YelTOBeKa, Ha
0ecIT0-3BOHOYHBIX KUBOTHBIX; MUKpOITperapaTax, BIaXHbIX
BIIQ)KHBIE TIpETIapaThl )KUBOTHBIX, mpernaparax, repoapusx
CKeJIEeT YeJI0-BeKa. 1 Mukpodororpadusx,
JlaGopaTopHbie U MPaKTHYECKHE Ta0JIMIAX, MOJIENSAX U MYJISKAX
padoThbI

JlabopaTopuas paboTa
Ne 10 «3yuenne opranoB IBETKOBOT'O
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pacTeHus»

37. Onopa Tena
opranu3moB (1 4)

Omopa tena opranusmoB. Kapkac
pacrenuii. CkeneTsl OTHOKIETOUHBIX U
MHOI'OKJIECTOYHbIX )KUBOTHBIX.
Hapy:xHblil 1 BHyTPEHHUI CKENET.
CTpOGHI/Ie 1 TUIIBI COCAUHCHUA
KOCTEH.

JdemoHcTpanun

Tabnuiiet ¥ cxeMmel: «CTpoeHHE
cTebis», «CTpoeHue TNCTOBOM
TUTACTHHKINY, «CKeJIeT YenoBeKay.
O06opyioBaHKE: CKENETH
IMO3BOHOYHBIX; BIIAXKHBIC IIPECIIapaThbl
JKHBOTHBIX, CKCJICT YCJIIOBCKA,
PaKOBHHBI MOJITFOCKOB; KOJUIEKITUH
HAaCCKOMBIX, HT'JIOKOXHUX

PackpsIBaTh conepxanue
TEPMHUHOB U MOHSITHHA: OITOPHBIE
CHCTEMBI, 000JIOYKH KIIETKH,
(buOpHILIBLL, KapKac, Hapy>KHBIN
CKeJeT (XUTHHOBBIH MOKPOB),
TUAPOCTATUYECKUN CKEIIET,
BHYTPEHHHUI CKEJIET, KOCTU
(IUTMHHBIE, KOPOTKHE, MIIOCKUE),
COCJIMHEHUSI KOCTEH,
HEMOJBH)XHBIE (IIBHI),
TIOJTYTIOIBUKHBIE, TIOJIBUKHBIE
(cycTaBbl), OTZIENBI CKETeTa
MO3BOHOYHBIX KHUBOTHBIX:
yeperl, OCEBON CKEJeT
(TTO3BOHOYHWK, TPYAHAS KIIETKa,
Xopza), mosica KOHEUHOCTEH,
CBOOOIHBIE KOHEYHOCTH.
OnuceIBaTh HAPYKHBIH

Y BHYTPEHHUM CKEIEThI
KUBOTHBIX, CTPOCHHUE U THUIIbI
COECIMHEHNS KOCTEN.
YcTaHaBiIMBaTH B3aUMOCBS3U
MEXAY CTPOSHHEM OIOPHBIX
CHCTEM M UX (QYHKIUSIMHU

B OpTaHU3Me.

CpaBHMBAaTh CTPOECHHUE OIIOPHBIX
CHCTEM PacTEHUH U KUBOTHBIX
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38. IBm:kenue
opranusmos (1 4)

JIBr>xeHue opranu3MoB. J[BH>KEHHE
OJTHOKJIETOYHBIX OPraHU3MOB:

amMEOOMTHOE, KTYTHKOBOE, PECHUYHOE.

JIBM>KeHNE MHOTOKJICTOYHBIX
pacTeHuii: TPOMU3MBI M HACTHH.
JBuxenue

MHOT'OKJICTOYHBIX YKUBOTHBIX

1 YeJIOBEKA: MBIIICYHAs CUCTEMA.
Pednexc. CxeleTHbIC MBIIIIBI U UX
pabora.

JdemoHcTpanun

Tabauiel u cxeMbl; «OIHOKIETOYHbIE
Bogopocnny, «lIpocteitmme,
«CTpoeHune MBIIIIIEY, «MBIIIeaHast
CHCTEMaY

PackpsiBath conep:xaHue
TEPMHUHOB U IOHATHI:
JIBUKEHUE, IBUTaTelbHbIE
OpraHesIbl, TBM)KEHUE
npocreimmx (amébongHoe,
JKTYTUKOBOE, PECHUYIHOE),
JIBUJKEHUE PACTEHUN
(TpoTM3MBEI,

HACTHH), MBIIIIEYHBIE CHCTEMBI
(cokpaTuTenbHBIC BOJIOKOHIIA,
KOXXHO-MYCKYJIbHBIA MEIIOK,
CKeJIeTHasi MyCKyJaTypa),
CKeJeTHas MBIIIIa (MBIILIEYHOE
BOJIOKHO, MUO(UOpUILIA),
BBICIIIME JIBUTATEIbHBIE IIEHTPHI,
paboTa MBI (JIBUTATENbHAS,
COMaTHYecKast), MBILIEYHOE
YTOMJIEHHE.

XapakTepu3oBaTh BUJIbI
JIBUKEHHST OTHOKIJIETOYHBIX

Y MHOTOKJIETOYHBIX
OpPraHU3MOB.

OnuchIBaTh CKEJIETHBIE MBIIIIIBI
1 X padory.

YcraHaBNIMBaTh B3aUMOCBS3b
MEXy CTPOCHHEM OIOPHBIX
CUCTEM U JBHKCHUAMHU
OpPTaHHU3MOB

39. ITuranue
OpraHu3MoB
(29)

IIutanue opranu3mMos. IlornomieHue
BOJIBI, YTJIEKHCIIOrO Ta3a

1 MUHEPAJIBHBIX BEHIECCTB PACTCHUAMU.

IIutanme )KUBOTHEIX.
Bayrtpunonoctraoe

¥ BHYTPUKJIETOYHOE TTUIIIEBApEHHUE.
ITuTanue MO3BOHOYHBIX KUBOTHBIX.
OTenpl TUIIEBAPUTENHHOTO TPAKTA.
[IumeBapuTenbHBIC KETIE3BI.
[IumeBapuTenpHas cUCTEMa YeIOBEKa.

JdemoHcTpanun

TaOauIbl U CXEMBL:
«KHII1€YHOIT0JI0CTHEIEY,
«[lnmeBapuTenbHas CUCTEMAY,
«Cxema nuTaHus paCTEHUIN.
O0GopyioBaHUE: JKUBBIE IK3EMILISPHI
KOMHATHBIX PacTeHHit; 000pyI0BaHUE
JUTSL IEMOHCTPALIMK IOYBEHHOT'O

Y BO3JYIIHOTO NUTaHUS PaCTEHUH,
pacuIeIuieHust KpaxMaia U OEIKOB IO/
JeictBreM ¢epMEHTOB

PackpsiBaTh coneprxaHue
TEPMUHOB W TIOHSTHIA: THTaHHE,
MUIIEBapeHne,
MUIIEBapUTENbHBIC BAKYOIIH,
KHIIIEYHas TI0JIOCTh,
MUIIeBapUTeIbHas TPyOKa,
MUIIEBAPUTEIHHBINA TPAKT,
MUIIEBApUTEIHHBIC JKEIE3Hl,
MUIIEBAPUTETHHBIE COKH.
XapakTepu3oBaTh NUTAHUE
JKUBOTHBIX; BHYTPHUIIOJIOCTHOE
Y BHYTPHUKJIETOYHOE
MUIIIEBapEHHE.

Pazmmyate Ha M300paxeHUIX
(cxemax, TaOnHIAX, MYyJISKaX)
OTJIENBI MATIEBAPUTENHLHOT'O
TpaKTa U MUIIEBAPUTEIBHYIO
CHUCTEMY YeIIOBEeKa.
YcraHaBIMBaTh B3aUMOCBSI3U
MEXy CTPOECHHEM OPIaHOB
MUILIEBAPEHUS

1 uX (QYHKIMSIMH B OpTaHHU3ME.
CpaBHUBAThH CTPOCHUE OPTaHOB
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pacTeHui, 00eceurnBarOIINX
KOPHEBOE MUTAHHE

1 (POTOCHHTE3,;
MUIIEBAPUTEIBHBIX OpPTaHesl
MIPOCTENUIINX U OPTaHOB
MUIIEBAPEHUS KUBOTHBIX

40. Isrxanue
OpraHu3MoB
2w

Jpixanue opranuzMoB. Jlpixanue
pactenuii. JlpixaHue )KMBOTHBIX.
Jduddysus razos yepes MoBEpXHOCTb
kierku. KoxxHoe npIxaHue.
JpIxaTtenbHas MOBEPXHOCTb.
KabepHoe u 1€royHoe IpIXaHue.
JIpIxaHre TTI03BOHOYHBIX KUBOTHBIX
1 Y9eJIOBEKa. DBOJIOIMOHHOE
YCIIO)KHEHUE CTPOECHHUS JIETKUX
MTO3BOHOYHBIX JKHBOTHBIX.
JpIxaTenbHasa cucTemMa 4ejoBeKa.
MexaHU3M BEHTUIAINH JTETKAX

Y OTHI] ¥ MJICKOITUTAIOTIX.
Perynsuus apixanud. [IpixaTenbHbie
00BEMBI.

JemoHcTpanuu

Ta0auiel u cxembl: «/IpIxaTenbHas
CUCTEMAY.

OO0opyioBanue: 000pyaI0BaHUE IS
JIEMOHCTPALIMU OIBITOB IO U3MEPEHUIO
JKU3HEHHOM EMKOCTH JIETKUX,
MEXaHU3Ma JIbIXaTENbHBIX ABM)KCHHUM

PackpsiBath conepxaHue
TEPMUHOB U MOHSATHIA: JbIXaHUE,
muddy3usi, KOKHOE IbIXaHuE,
OpraHbl JIbIXaHUsl, IbIXaTCIbHbBIC
JIBUYKCHUS, JTbIXaTEIbHBIN
LEHTP, JIETOUHbIC O0BEMBI,
JKM3HEHHAsl EMKOCTh JIETKHUX.
XapakTepu3oBaTh JIbIXaHUE
pacTeHu; AbIXaHUE JKHUBOTHBIX
Y YeJTOBEKA.

OnuceBaTh YBOIOITMOHHOE
YCIIOXKHEHUE CTPOECHMUS JIETKUX
MMO3BOHOYHBIX KMUBOTHBIX.
Pazmaats Ha W300paKEHUIX
(cxeMmax, TabIUIIAX, MYJISDKAX )
JIBIXaTEeTHHYIO0 CUCTEMY
YeNoBeKa.

OnuceIBaTh MEXaHU3M
BEHTHJIALINH JIETKUX y TITHUI]

Y MJIEKOTTHTAIOIINX.
YcraHaBnIMBaTh B3aHMOCBSI3U
MEXKy CTPOSHHEM OPTaHOB
IBIXaHUS 1 UX QYHKIUSIMHU

B OpraHu3Me

41. TpancmopT BellecTB
Y OpraHusmos (2 4)

TpaHCHIOPT BEIIECTB Y OPraHU3MOB.
TpaHCIOpPTHBIE CUCTEMBI PACTEHUH.
TpaHCHIOPT BELIECTB Y )KUBOTHBIX.
KpoBenocnast cucrema u e€ opraHsl.
KpoBenocnast cucrema o3BOHOYHBIX
KUBOTHBIX U yenoBeka. Cepue,
KPOBEHOCHBIE COCYBI U KpOBb. Kpyru
KpOBOOOpaIeHust. DBOIIOLHOHHbIE
YCIIOKHEHUS CTPOCHUST KPOBEH OCH O
CHCTEMBI [I03BOHOYHBIX KHBOTHBIX.
PabGora cepaua u e€ peryssuus.
JdemoHcTpanun

Tabnuie! 11 cxembl: «Oprasbl
LIBETKOBBIX pacTeHuit», «KopHessie
cucreMbl», «CtpoeHue cTelns»,
«CTpoeHune JIUCTOBOM TUIACTHHKN,
«KpoBeHoCcHas cucTema 4eloBeKay,
«KpoBeHOCHBIE CUCTEMBI
TTO3BOHOYHBIX JKUBOTHBIX»

PackpsiBaTh coneprxaHue
TEPMHHOB U IOHATHUH: TPAHCIIOPT
BEILECTB, TPAHCIIOPT Y PACTECHHI,
KPOBEHOCHAsI cUCTEMa
JKUBOTHBIX, KPOBb, IJIA3Ma,
(hopMeHHBIE STIEMEHTHI,
KpoBoOOpaieHue, Kpyru
KpOBOOOpAIeHus], CepIeIHbII
UK, TMQooOpaienue, Tumda,
TuMQaTHIECKHE COCYIbI,
TUM(aTHIECKHE y3IIbI,
BHYTPEHHSISI Cpeia OpraHu3Ma.
XapakTepu3oBaTh TPAaHCIIOPT
BEILIECTB Yy pacTeHUH

1 0eCTI03BOHOYHBIX KHBOTHBIX.
OnuceIBaTh KPOBEHOCHYIO
CHCTEMY JKUBOTHBIX U YEIIOBEKa.
Pasznuath Ha n300paxeHusIX
(cxemax, TabIuIax, MyJsDKax)
KPOBEHOCHYIO M TUM(aTHIECKYIO

54




mml GepepansHbiin
lMocynapcTBeHHbIR
O6pasosarensHblii

@CTAH DAPT

OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

Tembl ypokoB
1 KOJIMYECTBO YACOB

OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

CHCTEMY YelIOBEKa.
YcraHaBiMBaTh B3aUMOCBSI3U
MEXKIY CTPOSHHEM OpTaHOB
KpPOBOOOpAIIEHUS ¥ HX
(GYHKIUSME B OpraHU3Me

42. Beigeienue
Y OPraHu3MoB

Beinenenue y opranu3Mos.
Brinenenue y pacrenuid. Belnenenue

PackpsiBath conepxaHue
TEPMHUHOB U IOHATHIA:

(2 9) y )KUBOTHBIX. COKpaTHUTENbHbIC BBIJICJICHUE, TYTTallu,
BaKyOJIn. OpI‘aHBI BBIJACIICHUA. JIMCTOIAaZ, COKPATUTCIIbHBIC
OunbTpanus, CeKperus u oopaTHoe BAaKyoOJIU, U3BUTHIE KaHAJBIIbI,
BCAaChIBAHNEC KaK MEXaHU3MbI paGOTBI 3Bé3):['-IaTLIe KJICTKH,

OpraHoB BBIACIICHHA. CBs13b OJIOCTH BBIACIIUTCIIBHBIC TPY60‘-IKI/I,

TeJa ¢ KPOBEHOCHOMW U MAaJBIIUTUEBBI COCYbI, TIOYKH,

BBIJIGJIPITeJ'[BHOﬁ CHUCTEMAaMU. MOYEC-TOYHUK, MOYEBOH My3bIPb,

Brinenenue y mo3BOHOYHBIX He(pOH, Moua.

JKUBOTHBIX U YEJIOBEKA. XapakTepu3oBaTh poIiece
BBIJIEJICHUS Y pacCTEHUI
U )KUBOTHBIX.

ITouku. CtpocHue Paznmaath Ha W300paKEHUIX

1 QYHKIIMOHUPOBaHKUE HEPPOHA. (cxemax, TabIUIIAX, MYJISDKAX )

OO0pa3oBaHue MOYH y YEIIOBEKA. BBIJICTTUTEIIHHYIO CHCTEMY

JeMoHcTpauuu YeNoBeKa.

Tabmuiel u cxemel: «BeigenurensHas | OmuckBaTH MEXaHU3M

CUCTEeMay» (YHKIIMOHUPOBaHMS HePpPOHa;
TIporrecc 0Opa30BaHMsT MOYL.
YcraHaBIMBaTh B3aUMOCBSI3U
MEXKy CTPOSHHEM OPTaHOB
BBIJICNIEHUS U X (QyHKIHSIMHA
B OpraHu3Me

43. 3ammuTa 3amuTa y OpraHu3MOB. 3alnTa PackpsiBaTh comepixanmue

Yy OpraHusmos (2 4)

Y OIHOKJICTOYHBIX OPTaHU3MOB.
Criopbl OakTepuii ¥ IMACTHI
MpOCTEUIINX. 3aluTa

Yy MHOT'OKJIETOYHBIX PACTCHUH.
Kyrukyna. CpenctBa naccuBHOR

U XUMHYECKOH 3a1UThL. OUTOHIIUIEL.
3ammra y MHOTOKJICTOUHBIX
KHUBOTHBIX. II0KpOBBI 1 HX
IPOMU3BOAHBIE. 3aIIMTa OPraHu3Ma OT
oonesneri. IMMyHHas cucrema
yenoBeka. Kierounstit

¥ TYMOpPaJIbHBI UIMMYHUTET.
Bpoxa€HHbI 1 TproOpeTEHHBIIH
cnenudrueckuii ummyHuTET. Teopust
KJIOHAJIbHO-CETIEKTUBHOTO
ummynurera (I1. Dpnux,

®. M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI
OpraHu3MoB. Poib BpoxxIEHHOT O

TEPMHUHOB U MOHSATUM:
Kalcyna, 3HA0CIopa, LUCTa,
KyTHKYJIa, CpEACTBa
MMACCUBHOM 3aIIMTHL, CPEICTBA
XUMHUYECKOHN 3aIlUThI, KOXKHBIE
MOKPOBBI, IMMYHHUTET,
MMMYHHasi CHCTEMa, aHTUTCH,
AHTHUTEJIO.

XapakTepru3oBaTh BUBI
3aLUTHI Y OHOKJIETOYHBIX

Y MHOTOKJIETOUHBIX
OpPTraHU3MOB.

OnuceIBaTh CTPOEHUE KOKHBIX
MOKPOBOB U UX MPOU3BOAHBIX.
Pasznuath Ha n300paxeHusIX
(cxemax, Tabiunax, MyJasDKax)
OpraHbl MYMMYHHOM CHCTEMBI
YeJI0BEKA.

VY cTaHaBIMBaTh B3aUMOCBS3H
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UMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX
3a00JICBaHUM.

JdemoHcTpanun

Ta6muupl ¥ cxembr: «Koxa,
«mmynuTeTY, «CTpOCHUE CTEONISY,
«CTpoeHue TUCTOBOI TUTACTUHKIY

MEXy CTPOEHHEM OPIaHOB
3alIUTHI U UX QYHKIHSIMHA
B OpraHu3me

44, Pa3npakuMocTb
U peryJasius

Y OpranusmMoB

(29)

PaznpaxuMocCTh U perynsnus

y opranu3MoB. Pa3ipaxuMocThb

Y OAHOKJICTOYHBIX OPraHU3MOB.
Takcucel. PaznpaxxumMocTts

U peryJisiliys y pacreHuid. PocToBbie
BCIIIECTBA U UX 3HAUYCHUC.

HepeHas cucrema u peduekropHas
peryjiianusa y )KUuBOTHBIX. HepBHaSI
cUcTeMa U e€ OT/IeNbl. DBOJIIOIHOHHOE
YCIIO)KHEHUE CTPOEHHS HEPBHOU
CHUCTEMBEI Y )KUBOTHBIX. OT}ICHBI
TOJIOBHOT'O MO3Ta MTO3BOHOYHBIX
JKUBOTHBIX. Pediiexc u pediekropHas
nyra. be3ycioBHBIE U yCIIOBHBIE
pedirexchl.

I'ymopanbHas perynsuus

Y DHIOKPHUHHAS CUCTEMA KUBOTHBIX
1 yenoBeka. JKesne3bl 3HI0KpUHHON
CHCTEMBI U UX TOPMOHEIL. JlelicTBre
TOpMOHOB. B3anmo-cBs3b HEpBHOM

U SHJOKpUHHOM cucteM. ['unoranamo-
runodr3apHas cucTeMa.
JemMoHcTpanuu

Iloprper: W. I1. ITaBnos.

Taonwrer u cxeMel: «CTpoeHue
ruaApe, «CTpoeHue MIaHaApHN,
«BHyTpeHHee cTpoeHme 10K IEBOTO
uyepBsi», «HepBHas cucrema peIo»,
«HepBHas cucreMa JATYIIKNY,
«HepBHas cucrema
MIpeCMBIKAOIMX Cs1», «HepBHas
cuctema nrumy, «HepBHas cucrema
MJIEKOATArONX», «HepBHas
CHUCTEMa YeJI0BEKay, « DHJIOKPUHHAS
cuctemay, «Peduexcy.
OGopyioBaHKe: MOETH TOJIOBHOTO
MO3Tra Pa3InYHBIX KUBOTHBIX

PackpsiBath conepkanue
TEPMHUHOB U ITOHSATHMN:
pa3apaskuMOCTh, PETYIIAINS,
TaKCHCHI, POCTOBBIE BEIIECTBA
(ayKcuHBI), HEpPBHAS CHCTEMA,
pediieKTopHAs peryJIsIus,
peduiekc, pediekTopHas ayra,
MIEPEIHUI MO3T,
IIPOMEXYTOUHBIA MO3T, CPEIHUI
MO3T, MO3KEYOK,
MIPOJOJTOBATHINA MO3T,
BEreTaTHBHAS HEPBHAS CHCTEMA,
TyMOpaJIbHasl peTyJIsus,
TOPMOHBI, SHIAOKPUHHAS
CUCTEMA, TUIIOTAJIAMO-
runodusapHas CHCTeMa.
XapakTepuzoBaTh
pa3apaxxumMocThb

Y OJTHOKJIETOYHBIX OPTaHU3MOB
1 peICKTOPHYIO PErYJISAIUI0
Y )KHUBOTHBIX.

Pazmaats Ha W300paKEHUIX
(cxemax, TaOnMHIAX, MYyJISIKAX)
HEPBHYIO CHCTEMY U €€ OTJICIIbI;
OTJICIIBI TOJIOBHOI'O MO3Ta
MO3BOHOYHBIX )KHBOTHBIX.

OnuceIBaTh TyMOPaJIbHYIO
PEryJSIINIO Y KUBOTHBIX.

Paznuuath Ha N300paXKeHUIX
(cxemax, TaOnHIAX, MYyJISKAX)
SHIOKPHHHYIO CUCTEMY
JKUBOTHBIX U YEJIOBEKA.

Ha3srsIBaTh xeie3nl
SHHOKpHHHOﬁ CUCTEMBI
YCJIOBCKA U BLIpaGaTBIBaeMLIe
HWMU TOPMOHBEIL.

OnuceBaTh ACHCTBHE
TOPMOHOB.
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YcraHaBIMBaTh B3aMMOCBSI3H
MEXKIY CTPOECHUEM OpPTaHOB
HEPBHOW U 3HJIOKPUHHOMN
CUCTEM U UX (QYHKIHSIMH

B OpraHu3Me.

XapakTepu3oBaTh
SBOJIFOL[MOHHOE YCIIO)KHEHHE
CTPOEHUSI HEPBHOM CUCTEMBI
Y >KHBOTHBIX

45. 06001 enne u
CHCTEMATH3AIHUSA
3HAHUIL.
KonTpoabnas padora
Ned (2 u)

TEMA 10. PASMHOKEHUE U PA3BBUTHUE OPTAHU3MOB (11 u)

46. ®opMbI
Pa3MHOKeHUSI
OpPraHU3MOB

(1)

®DopMBI pa3MHOKEHHUS OPTAaHU3MOB:
Oecronoe (BKITt0Yast BETeTaTUBHOE)
1 moJioBoe. Buapl Oecrosioro
Pa3MHOXKEHHUS: TOYKOBaHHE,
CIIOpyJISIHs, pparMeHTaITus,
KJIIOHPOBAHHE.

JemoHcTpanuu

Tabauiel u cxeMpl: «BereratuBHOe
pasMHOXeHHE», « THITHI 6eCcIoIoro
pa3sMHOXEHH, «Pa3sMHOXEHIE
XJIAMUJIOMOHABD», «PasMHOXKEHUE
IBTJICHB», «Pa3MHOKEHHE THIPHDY

PackpeiBath conepkanue
TEPMUHOB U TTOHSITUM:
Ppa3sMHOXKEHHE, TIPOCTOE JIENICHNE,
MOYKOBaHUE, CIIOPYIISIIHSL,
BEreTaTUBHOE Pa3MHOXEHUE,
(parMeHTaIHs1, KITOHUPOBaHHE,
TaMeTHl, CIIEPMAaTO30H /T
(ctiepmmit), STUIIEKIIETKA, 3UTOTA,
KOHBIOTAITHSL.

[TepedncnaTs 0COOCHHOCTH
0ecIonoro u MoJI0BOro
Pa3MHOMKEHHSI OPTaHIU3MOB.
XapakTepu30BaTh CYIIHOCTh

1 (hopMBI OECIIONOro
Pa3MHOMKEHHS OpTaHIU3MOB;
OHMoNOrMYecKoe 3HaYCHNE
0ecronoro pa3MHOKEHHUS.
Paznuuate cnopy kak
CIENHUATN3UPOBAHHYIO KIIETKY,
MpeHa3HAYEHHYTO

JUTSE OECTIONIOT O pa3MHOKEHUS,

Y CTIIOPBI OaKTEpHIid.

OOBACHATH TPEUMYIIIECTBA
TTOJIOBOTO Pa3MHOKEHUS HaJl
OeCIIOIBIM.

PackpwiBaTh postb KIIOHUPOBaHUS
B CEJIEKIIUU U CEIThCKOM
XO3SIUCTBE

47. Ilo10BOE

IlomoBoe PA3MHOKCHUC. ITomoBbie

PaCKpLIBaTL COACpIKaHUC
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pa3MHOKeHHue.
Meiio3 (2 4)

KIJIETKH, UK TameThl. Meiio3. Ctaaun
Mero3za. [loBegeHue xpoMocoM

B Meio3e. KpoccuHrosep.
Bbuonorunyeckuii cMpIci mMeiio3a

Y TM0JI0BOr0 mpoiecca. Meito3 u ero
MECTO B )KU3HCHHOM ILIMKIJIIC
OpraHU3MOB.

JdemoHcTpanun

Tabuuiiel ¥ cxeMbL: «Meiio3»,
«XPpOMOCOMBI»

TEPMHUHOB U TIOHATHN: MEN03,
OMBaJICHTHI, KPOCCUHIOBED,
WHTEPKHUHE3, HE3aBUCUMOE
pacnpeneneHne, KpOCCHHIOBEp.
Paznnuath Ha n300pakKeHUSIX
(cxemax, TabIMIAX)

W MHKpoIIpenapaTax 3peibie
MOJIOBBIE KIIETKU
MJIEKOITUTAIOIINX U OpTaHbI
Pa3MHOXKEHHSI BBICIITHX
pacTeHuil.

PackpsIBaTh CyIIHOCTB M€EI1034,
XapaKTepH30BaTh €ro
OT/ICBHBIE CTA .
OnpenensiTe MECTO Mei03a

B YKM3HEHHBIX ITHKIIAX
Pa3IMYHBIX OPTaHU3MOB.
OOBACHATH OMOTOTUIECKII
CMBICIT KPOCCHHTOBEPA,
OITUCHIBAThH €r0 MEXaHU3M.
CpaBHHUBATL MEHO3 C MUTO30M;
pasnuyYaTh OTAETBHBIE X
CTa/InY Ha MUKPOTIperapaTax
1 M300paKeHUAX (CXeMax,
Ta0IUIax).

PackpbiBaTh 3BONIOIIMOHHOE
3Ha4YeHHE MOJIOBOTO
Pa3MHOMKEHHS OpTaHI3MOB

48. 'ameTtorenes.
Oo6pa3zoBanue

U pa3sBUTHE MOJIOBBIX
KJIETOK

(29)

[IpenszaponpleBoe pa3BUTHE.
TI'amerorenes y xuBoTHbIX. [lomoBbIE
)kene3sl. OOpa3oBaHUe U Pa3BUTHE
IIOJIOBBIX KJIeTOK. CriepmaroreHes

1 OOT'CHE3.

CTpoeHue MONOBbIX KIETOK.
OmtonoTBOpeHne U 3MOPHOHATIBHOE
pa3BuTHE JKUBOTHBIX. CIIOCOOBI
OIUIOZOTBOPEHHMSI: HApY>KHOE,
BHyTpeHHee. [lapTeHorenes.
JdemoHcTpanun

Tabaunkl u cxembl: «['aMeToreHesy,
«CTpoeHue SHLEKIETKA

U CIIEPMATO30Ua».

O6opyIoBaHUE: CBETOBOH MUKPOCKOIT,
MUKpOIIpEapaThl SHLEKIETOK

U CIIEpMAaTO30UI0B.

JlabopaTopHble U NpPaKTHYECKHE
padoThbI

JlabopaTopHas paboTa

Ne 11 «M3yueHne cTpoeHHs MOTOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»

PackpsiBaTh coneprxaHue
TEPMUHOB U TTOHSATHMA:
raMeToreHes, CriepMaToreHes,
0OTeHEe3, CEMEHHUKH, THIHUKH,
CIIEpMaTOTOHUH,
CIIEpPMATOITUTHI,

CIIepMaTH/IBI, CTIEPMATO30U/IbI,
OOT'OHUH, OOITUTHI, TOJISIPHEIE
Tenbla, TUIEKIETKa, aKpocoMa.
[lepeuncnsate cTaguu
raMeTroreHesa y >KHBOTHBIX.
OnuceIBaTh IpoLECcC
raMeToreHes3a 1 ero MepuoIbl,
CTPOEHHE TTOJIOBBIX KIIETOK.
Pazmuate ocobeHHOCTH
CIIepMaTOTeHEe3a U OOTeHe3a.
OnuceIBaTh NPOLECCHI
OCEMEHEHHS U OTLIOIOTBOPEHUS,
pa3Hble BApUAHTHI
MapTEeHOreHe3a
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49, UuquBHAyaJIbHOE
pa3BurtHe
OpraHu3MoB —
OHTOIreHe3

(29)

NuauBunyanbHOE pa3BUTHE
OpPraHu3MOB (OHTOT'€HE3).
OMOpuroorus — Hayka O pa3BUTHH
opranu3mMoB. Mopgoeenes — 00Ha u3
2/IABHBIX NPOOIIEM SMOPUONOSUU.
Konyenyus mopgoeenos u mooenu
mopghoeenesa. Ctanuu SMOpHOTeHEe3a
JKUBOTHBIX (Ha MPUMEpe JIATYILIKH).
HpoGnenne. Turbl ApoOIEHHUS.

PackpsiBath conep:xaHue
TEPMHUHOB U IOHATHI:
OILJIOZIOTBOPEHUE, 3UTOTA,
Omacromep, akpocoOMHast
peakiusi, MPOHYKIIEyC,
MapTeHOreHe3, SIMOpUOreHe3,
nIpobieHue, 0J1acTyna, MopyJa,
racTpyJia, Helpyia,
OpraHoreHe3, IKToj/lepMa,
Me30/iepMa, SHTOJIEpMa, LIENIOM,
HEepBHas TpyOKa, Xopa,
KHIIIEYHAs TpyOKa.

Llemepmunuposannoe

U HeOepMUHUPOBAHHOe OpobeHle.
bnacryna,tuns! 6acTyi.
OcoGenHoCTH IpOOIEHUS
MJICKOTTUTAIONIHX. 3apOIbITIIEBhIC
JTUCTKHU (TacTPYJAINs). 3aKiiaaKa
OPr'aHOB M TKaHEH M3 3aPObIIIEBhIX
JUCTKOB. B3auMHoOe BiIMsHUE YacTen
Pa3BHUBAIOIIETOCS 3apPOIBIIIA
(3MOproHaIbHASI MHTYKITHS ).
3axmaaka riaHa CTPOEHUS )KHBOTHOTO
KaK pe3ysbTaT HepapXUIecKuX
B3aUMOJICHCTBUI reHOB. BiinsiHue Ha
SMOpPHOHATFHOE Pa3BUTHE PA3TUIHBIX
(haKTOpOB OKPYXKAIOMIEH CPEIBI.
JemoHcTpanuu

Iloprper: X. nemaH.

Tabmuiet u cxeMel: «OCHOBHEIE
CTa/Iny OHTOTEHE3aY.

O6opynoBanue: Moaens «L{ukn
Pa3BUTHUS JIATYIIIKNY

OnpenensaTe SMOpUOHATHHBIN
MIEpUOJ] Pa3BUTHS OPTaHU3Ma
" OIMUChIBATH OCHOBHBIC
3aKOHOMEPHOCTH IPOOIIEHUS —
00pa3zoBaHHe OJHOCIOWHOTO
3apojpIa — ONacTyIbl;
3aBHCHUMOCTb X0JIa IPOOJIeHUS
OT KOJIMYECTBA JKENTKA

B ANIEKIIETKE; TaCTPYJISAIIIIO

Y OPTaHOTEHE3.

OOBSCHATH ATAIBI
nuddepeHIIMPOBKH TKaHEH,
00pa30BaHUS OPTaHOB M CHCTEM
OpraHoOB.

XapaKkTepu30BaTh PErYIIALIHIO
AMOPHOHATHLHOTO Pa3BUTHS;
JIETEPMIHAIIAIO

1 HYMOPHOHABHYIO HHIYKIIHIO;
TE€HETUYECKUN KOHTPOIIh
pa3BHUTHSIL.

OO0OCHOBBIBAThH BPEIHOE
BO37IeliCTBHE Ta0AYHOTO IbIMa
Y QJIKOTOJISI Ha XOJT
SMOPUOHATIFHOTO

¥ TOCTAMOPHOHATBHOTO
pa3BHUTHUS OPTaHU3MA YEITOBEKa

50. Poct u pa3BuTHe
JKUBOTHBIX

(1)

Poct u pa3BuTHE JKUBOTHBIX.
[TocTamMOproHaTBHBIN TIEPHOI.
[IpsiMmoe u HENpsIMOE pa3BHUTHE.
PasButue c meramopdozom

y 6€CIIO3BOHOYHBIX U MIO3BOHOYHBIX
KUBOTHBIX. Bronornueckoe 3HaueHne
MPSIMOTO M HEMPSIMOT'O pa3BUTHS, UX
pacnpocTpaHeHre B mpupoze. Turmsl
pocTa )KMBOTHBIX. PakTOpBI
peryJisiiuu pocTa JKUBOTHBIX U
yenoseka. Ctaaun

PackpsIBath conepxanue
TEPMUHOB H TTOHSTHIL:
OHTOT'€HE3, IIOCTIMOPHOHAIBHOE
pasButHe, Meramop(o3,
JMYMHKA, POCT, CTAPEHHE,
CMEpTb.

XapakTepu3oBaTb
MOCTIMOPHOHAIBHBIN TIEPHOLT
pa3BUTHS OPraHU3Ma U €ro
OCHOBHBIE ()OPMBEI.
XapakTepu3oBaTh IpIMOe
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MOCTIMOPHOHAIIEHOTO Pa3BUTHSI

y )KUBOTHBIX U YenoBeka. [lepuobt
OHTOTreHe3a uenoBeka. CtapeHue

Y CMEPTh KaK OMOJIOTHYecKue
MIPOLIECCHI.

JdemoHcTpanun

Tabmuet 1 cxemsl: «IIpsmoe

U HENpsIMOE pa3BUTHE», «Pa3BuTue
MaiCcKoro xyka», «Pa3Burtue
capaHumny, «PazBuUTHE JIATYIIKN.
JlaGopaTopHble H MpaKTHYeCKHe
padoThI

[IpakTtuueckas paboTa
«BBIsiBIIeHHE IPU3HAKOB CXOJICTBA
3apO/JIbIIIEN TTO3BOHOYHBIX
JKHUBOTHBIX»

pasBUTHE U €0 MEPUOIHI.
W3narate conepkanue Teopui
CTapeHHUsT OPTaHU3MOB.
OOBSACHATH OMOJIOTUYCCKHIA
CMBICIT Pa3BUTHS

¢ MeraMop(ho30M

51. Pa3aMHoOKkeHUE
W pa3BUTHE PACTEHU I

(1)

Pa3zMHOX€EHUE 1 pa3BUTHE PACTEHUM.
lamerodur u cnopodut. Meiios

B J)KM3HEHHOM LIMKJIE pACTEHUH.
OO6pazoBanue CIIop B IpoIecce
Mero3a. ['ameroreHnes y pacTeHuil.
OmIoI0TBOpEHNE U Pa3BUTHE
pacTUTENbHBIX OpraHu3MoB. [[BoitHOe
OIJIOJIOTBOPEHHUE

y IBETKOBBIX pacteHuit. OOpa3oBaHue
Y pa3BUTHE CeMEHU. MeXaHU3MBI
pETyISIUU OHTOTeHEe3a Y pacTeHNU!
1 KUBOTHBIX.

JemMoHcTpanuu

Hoptper: C. I'. HaBammms.

Tabauier u cxembl: «/[BoliHOE
OIIJIOJIOTBOPEHHE Y IIBETKOBBIX
pactermity, «CTpoeHue ceMsIH
OTHOJTONFHBIX U IBYIONBHBIX
pactenuity, «Ku3HEHHBIN LUK
MOpPCKOW KamycTbl, «K1U3HEHHBII
UK MXa», <« Ku3HEHHBIA ITUKIT
ManopOTHUKa, «KU3HEHHBIA TUKIT
COCHBI».

JlabopaTopHble U NpPaKTHYeCKHE
paGoThI

JlaGopaTopHas pabora

Ne 12 «Ctpoenue opranos
Pa3MHOXKEHUS BBICIINX PACTESHHIDY

PackpsiBath cojiepkanue
TEPMHUHOB U ITOHSATHIA:
rameTour, cnopodur,

AQHTEPH NN, APXETOHIH,
3apOCTOK, MEracmopa,
3apOIBIIIEBIN MEIIOK,
CHUHEPTHUIbI, aHTUTIOIBI,
MHUKPOCTIOPA, MBIUIBIIEBOE 3€PHO,
JIBOMHOE OTLTIOIOTBOPEHHE, POCT,
MepucTeMa, KaMOUid, IIepHOIBI
OHTOTEHE3a IIBETKOBBIX
pacTeHu.

XapakTepru3oBaTh OCOOEHHOCTH
0ecIonoro u MojI0BOro
Pa3MHOMKEHHSI IIBETKOBBIX
pacTeHui.

Brigensats ocoOeHHOCTH
MIPOTEKaHUS TAMETOT eHe3a

Yy LIBETKOBBIX PaCTEHUI.
OnuceIBaTh NPOLECC ABOMHOTO
OTLIOJTIOTBOPEHUS Y IIBETKOBBIX
pacTeHuit U OOBACHATH €r0
MPENMYIIECTBA 110 CPABHEHHIO
C OIUIOIOTBOPEHUEM

Y CIIOPOBBIX M TOJIOCEMEHHBIX

52. O6o0uIeHnE U
cUCcTeMaTH3AIHA
3HAHUH.
KonTtpoabnas padora
NeS (2 u)
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TEMA 11. TEHETUKA — HAYKA O HACJIEACTBEHHOCTHU U UTBMEHYNBOCTHU

OPTAHHU3MOB (3 )

53. UcTopusi
CTAHOBJICHUS

W Pa3BUTHUS FeHEeTHKH
KaK HAyKH

(1)

Hcropust craHOBIIEHUS U pa3BUTHUSA
TeHETHKH KaK HayKd. PaboTsl

I'. Mengens, I'. le @pusa,

T. Moprana. Ponb oTeuecTBEHHBIX
YUY€HBIX B PA3BUTHH I'eHETUKH. PaboTHI
H. K. Kosnsioa, H. 1. BaBuiiosa, A.
H. benosepckoro, I'. JI. Kaprieuenxko,
0. A. ®unmumnuenko, H. B.
TumodeeBa-PecoBckoro.
JdemoHcTpanun

Iloprperst: I'. Mennens, I'. Jle @pus,
T. Mopran, H. K. Konb110B,

H. W. Basuios, A. H. benozepckui, I
. Kapneuenko, 0. A. OummaeHko,
H. B. Tumodees-PecoBckuii

PackpsiBath conep:xaHue
TEPMUHOB U MOHSATHNA: TE€HETHKA,
TeH.

JemoHCcTprpOBaTh 3HAHUSA
WCTOPUM BO3ZHUKHOBEHHUS
TeHETHKHU.

XapakTepu3oBaTh OCHOBHBIE
3Tanbl Pa3BUTHS T€HETHKH Kak
HayKH

54. OcHoBHEIC MOHATHSA
M CMMBOJIBI T€HEeTHKH

(29)

OCHOBHBIE T€HETUYECKHE ITOHATHS
1 CUMBOJIBL. I 'OMOJIOrHYHbIE
XPOMOCOMEI, aJICTHHBIC TCHEI,
aJbTEpHATUBHBIC TIPU3HAKH,
JIOMUHAHTHBIN U pelieCCUBHBIN
MIPU3HAK, TOMO3UTOTa, TETEPO3UTOTA,
YUCTas JTMHUS, THOPUIBI, TCHOTHII,
(dhenorun. OCHOBHBIC METOIbI
TEeHETHKHU: THOPHUIOTOTHICCKU,
[ATOJIOTHYECKUH, MOJIEKYISPHO-
TCHETHYCCKHI.

JemMoHcTpanuu

Taoauiiel; «MeTobl TeHETHKNY,
«CXeMBI CKpeIMBAHUS.

PackpsiBath conepxaHue
TEPMHUHOB U MOHATHI:
HacCJIEICTBEHHOCT,
HacJel0BaHUE, U3BMEHYUBOCTb,
TeHOTHII, (DEHOTHUII, TEHOM,
JIOKYC, XpPOMOCOMBI, aJJICIIbHBIE
TCHBI (aJUTeNH ),
aJbTEpPHATUBHBIC IPU3HAKU,
TOMO3HI0Ta, FETEPO3UTroTa,
JIOMUHAHTHBIA MPU3HAK,
PELeCCUBHBIN NPU3HAK, YACTAS
JIUHUS, THOPUIBL.
[Tonp30BaTHCS TEHETUYECKOM
TEPMUHOJIOTUEN U CHMBOJMKON
JUISL 3aIIUCU CXEM CKPELIMBaHUS

TEMA 12. 3AKOHOMEPHOCTH HACJIEJJCTBEHHOCTH (12 )

55. 3akoHOMepHOCTH
HacJ1e10BaHUS
NMPU3HAKOB.
Monoruopuanoe
CKpelHBaHHue

2 )

MonoruOpraHoe CKpeuBaHue.
IlepBriii 3akoH MeHaens — 3aKoH
eIMHOO00pa3usi THOPHUIOB TIEPBOTO
nokonenus. [IpaBuio
JOMUHUpOBaHuUs. Bropoil 3akoH
MeHpensi — 3aKOH pacIerIeHUs
npu3HakoB. L{uronornyeckne 0CHOBEI
MOHOTHOPUHOTO CKPELIMBAHMUS.
l'umore3a YuCTOTHI ramer.

PackpsiBath conepxkaHue
TEPMHUHOB U MOHATHM:
MOHOTHOPHUIHOE CKpEIIHBaHHE,
YHCTOTA TaMET,
JIOMUHUPOBaHWE, pacIllerieHue
MIPU3HAKOB.

OnuceiBaTh ONLITH . Mennens
10 M3YYEHUIO HACIICTOBAHUS
OJTHOM TTaphl MPU3HAKOB

y ropoxa IOCEBHOT0.
[TpuBoauTh PopMyITHpPOBKH
MIEepBOro

JdeMoHcTpanuu
Ioptper: I'. Mennaens.

u BTOpOro 3akoHoB I'. Menaens
(3aKoHa eIMHOO0Opa3Hs
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Tabnuiet 1 cxembr: «I1epBbrit
Y BTOpPOM 3aKOHBI MeHAemns».

O6opynoBanue: MOJENb IS
JIEMOHCTpPAIIUH 3aKOHOB €IMHOO0Opa3us
FI/I6pI/IIlOB IIEPBOI'0 MOKOJICHHUA

Y PaCIICIJICHUS TPU3HAKOB; CBETOBOM
MHKPOCKOII, MHKpOIIpenapar:
«dpozodunay.

JlaGopaTopHble H IPpaKTHYECKHE
padoThI

[IpakTtuueckas paboTa
«M3ydeHue pe3ypTaToB
MOHOFI/I6pI/II[HOI‘O CKpCIIMBaHUA

y IPpO30(UITBI»

TUOPUJIOB TIEPBOrO TTOKOJICHMS,
3aKOH pacIIeIICHUs
MPU3HAKOB) U OOBSICHATH MX
IUTOJIOTUYCCKUEC OCHOBBI.
CoCTaB/IATh CXEMBI
MOHOFI/I6pI/IILHOFO CerHlI/IBaHI/ISI
U peliaTh FreHETUYCCKUE 3aIaUH
Ha MOHOTHOpHUIHOE
CKpelIuBaHne

56. Ananm3upyomiee
CKpeluBaHue.
Hemnomanoe
JOMHHHPOBAHHE

(1)

AHanM3upyroIee CKperBaHue.
IIpomexxyTOUHBII XapakTep
HacnenoBaHus. Pacuierienue
IIPU3HAKOB IIPH HEITOJTHOM
JOMHWHHUPOBAHUM.

JemoHcTpanuu

TaOIHIEl ¥ CXEMBI:; « AHATTU3HPYIOIICE
cKkpemmBaHuey, «HenomHoe
JOMUHUPOBAHUEY

PackpsiBath conepxaHue
TEPMHUHOB U MOHATHI:
AHAJIM3UPYIOLEE CKPELIMBAHUE,
HEMOJHOE TOMIUHHUPOBAHHE,
KOJIOMHUHHUPOBAHUE.
CocTaBisTh CXEMBI
AHAM3UPYIOLIETO CKPEIUBAHUS
U pPelIaTh FeHETUYECKHE 3a1a4H
Ha aHAIIU3HPYIOLIee
CKpEIIUBAaHUE U HENOJTHOE
JIOMUHUPOBaHUE
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57. Iurnopuanoe
CKpelIMBaHHe
24)

JurubpuaHoe ckpenuBanue. TpeTuit
3aKOH MeHens — 3aKoH
HE3aBHCHUMOI'0 HaCJICAOBAHUS
ITPU3HAKOB. LII/ITOHOI‘I/I‘IGCKI/IC OCHOBBI
JUTUOPUTHOTO CKPEIIMBAHUSL.
JdemoHcTpanun

Iloptper: I'. Menaens.

Tabauie! u cxeMel: «Tperuit 3aKoH
Mennens».

OO6opyoBaHue: MOAENb AT
JEMOHCTpPAIIUH 3aKOHA HE3aBUCHMOTO
HacJe/IOBaHUsI PU3HAKOB; CBETOBOU
MHUKPOCKOII; MUKpOIpernapaT
«dpozoduna.

JlabopaTopHble U MpaKTHYeCKHUe
padoThI

[IpakTtuueckas paboTa
«3yueHune pe3ysbTaToB
JTUTHOPUTHOTO CKPEITBAHMS

y Ip0O30(UITBI»

PackpsiBath conep:xaHue
TEPMHUHOB U IOHATHM:
JTUTHOPUTHOE CKPEITUBaHUE,
(hEHOTUIMYCCKUH paTuKal.
OnuceIBaTh ONBITE . Mennens
10 U3Y4EHHUIO HACJIe0BaHUS
JIBYX TIap MPHU3HAKOB y ropoxa
MTOCEBHOT 0.

[MpuBoUTHL HhOPMYIUPOBKY
TPETHEro

3akoHa I'. Menzens (3akoHa
HE3aBUCHMOT0 HAaCJIeJOBaHUS
MPU3HAKOB) ¥ OOBICHSTH €T0
IUTOJIOTUYECKHE OCHOBBI.
IIpumeHITh MaTEMAaTUYECKUNA
pPacy€T ¢ MOMOILIbIO
(EHOTUTIMYIECKOTO paJIKaja

Y METOJIa TIEPEMHOKEHUS
BEPOATHOCTENW BAPUAHTOB
paciienieHns: IPU3HAKOB

y MIOTOMKOB 110 ()EHOTHITY

U TEHOTUILY.

CocTaBsITh CXEMBI
JUTHOPUIHOTO CKpELBaHUS
U pelaTh FeHeTHIecKue 3a1a4un
Ha JUTMOpHUIHOE CKpeIBaHUE

58. Cueniennoe
HacJle0BaHHe
NMPHU3HAKOB.
XpoMocoMHas Teopus
HACJIeICTBEHHOCTH
24)

CreruieHHOE HacIeIOBaHNE
npu3HakoB. Paboter T. Moprana.
CueruieHHOE HACIIEJOBAaHHE TEHOB,
HapyIIeHNe CIETUICHU MEXTy
reHamu. XpoMOCOMHas TEOPHUS
HAaCJIEeCTBEHHOCTH.
JemMoHcTpanuu

Iloptper: T. Mopras.

Taomunb! u cxembl: «ClerieHHoe
HacJeJ0BaHHE TIPU3HAKOB

Y IpO30GHITBDY.

OOGopyoBaHKe: MOIENb s
JIEMOHCTPAIIAH CIICTIIICHHOTO
HACJIeZIOBaHUS TIPU3HAKOB

PackpsbiBaTh coneprxkaHue
TEPMUHOB U TTOHSATHMA:
CIETIEHHOE HaclIeOBaHHE,
HapYyIIEHUS CIETJICHHS TEeHOB,
KPOCCHHTOBEp, PEKOMOMHAITHS
TeHOB, TEHETHYECKHE KapThI,
MOpPTaHH/IA.

[TpuBoauTh popMyTHPOBKH
3aKOHOB MopraHa (3axoHa
CIETIEHHOT'O HACIIETOBAHUS
TeHOB U 3aKOHa HaPYIIeHUS
CIETUTICHUS MEXTY TeHaMH )

1 OOBSCHATD UX
[IUTOJIOTMYECKUE OCHOBEI.
[lepeuncnsaTe OCHOBHBIE
TTOJIOKEHU ST XPOMOCOMHOMN
TEOPHH HACIIE/ICTBEHHOCTH.
Pemrate reneTndeckue 3a1auu Ha
CIETIEHHOE HACIIeIOBaHUE
TEHOB W HapyIlIeHHUe CIeTUICHUS
MEXTy TeHaAMH

59. I'enernka moJia

(1)

I'enernka nona. XpoMOCOMHBIN
MEXaHH3M ONpEeAETICHU M0Ja.
AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI.

PaCKpLIBaTL COACpIKaHnC
TCPMHUHOB U IIOHSTHUM:
ayTOCOMBI, ITOJIOBBIC
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’ OBGpa3oBaTensHbIin
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OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

Tembl ypokoB
1 KOJIMYECTBO YACOB

OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

T'omoramersslii U rereporaMeTHbII
nos. ['eHeTnueckas cTpykTypa
MOJIOBBIX XpoMocoM. HacnienoBanue
MIPU3HAKOB, CLEIIEHHBIX C MTOJIOM.
JdemoHcTpanun

Tabnuipl ¥ cxembl: «I'eHeTHKa oja,
«Kapuorun yenoseka», «Kapuorun
Jpo3oduiibly, «KapruoTUI MTUIBD

XPOMOCOMBI, TOMOraMETHBIN
I10JI, TETEPOraMeTHBIH I10J1.
OOBSACHATH XPOMOCOMHBIHT
MEXaHHU3M OIpeNeNeHus moja
Yy OpTraHU3MOB.

IIpuBoUTH PUMEpHI
HacJeZ0BaHNs IPU3HAKOB,
CIETJIEHHBIX C MTOJIOM.
CocCTaBIATh CXEMBI
CKpEIIUBaHUS U PelIaTh
TeHeTHYecKHe 3aJjaun Ha
HacJeZJ0BaHNe TIPU3HAKOB,
CIETJIEHHBIX C MTOJIOM.
IIpuBoUTE IPUMEpPHI
TEeHETUYEeCKUX 3a00JIeBaHUM
U e EKTOB Yy OPraHU3MOB,
CBSI3aHHBIX C ITOJIOBBIMU
XPOMOCOMaMH

60. 'enoTHI KAK
eJI0CTHASA CUCTEMA
(29)

T'enotun kak 1enocTHas cucrema.
IIneitoTponust — MHOXKECTBEHHOE
JiericTBue reHa. MHOXECTBEHHBIN
anmnenu3M. Bzaumonelicteue
HeaJlJIeTbHBIX TEHOB.
KomrremenTapHOCT. DnIHCTa3s.
ITomumepus.

I'eneTnueckuii KOHTPOJIb Pa3BUTHUS
pacTeHui, JKUBOTHBIX U YeIOBEKa,
a TakkKe QU3UOIOTHICCKIX
MIPOIECCOB, TTOBEICHUS

¥ KOTHUTUBHBIX (PYHKINH.
I'enernueckne MexaHU3MBI
cruMOuoreHesa, MexaHu3Mbl
B3aMMOJACHCTBHS «XO3IHH —
apa3uT» " «XO03TUH — MHKPOOHOMY.
I'emeTnueckre acieKThl KOHTPOISA
Y U3MEHEHWsI HAaCJIeICTBEHHOM
rH(OpMaIUK B IIOKOJIEHUIX KIETOK
Y OPTaHU3MOB.

JdemoHcTpanun

Ta0auibl ¥ cxembpl: «MHOXECTBEHHEIN

AJIJICIIU3MD, <(B3aPIMO).IeI>i CTBHEC I'CHOB»

PackpsiBath conepxaHue
TEPMHUHOB U MOHATHI:
MHO)XECTBEHHOE JEUCTBUE reHa
(TutetioTporms),
KOMILJIEMEHTapHOCTh, 3MKCTA3,
MTOJINMEPHUSL.

Onpenensats GopMbI
B3aMMOJICHCTBUS AJIJIEIbHBIX
Y HEaJUIEIbHBIX FE€HOB.
[IpuBOIUTH TPUMEPHI
TJIEHOTPOITHOTO 1EUCTBUSA
TEHOB.

Pewate renernueckue 3anauu
Ha B3aUMOJIEICTBUE
HeaJIENbHBIX TEHOB

61. Obo0IIeHNE U
cucTeMaTH3auus
3HAHU .
Kountpoabnas padora
Ne6 (2 u)

TEMA 13. 3AKOHOMEPHOCTHU USMEHYUNBOCTH (7 4)

62. U3MeHYHBOCTH
NPU3HAKOB. Buabl

BsaumoneiicTBue reHOTHIIA U CPEABI
ipu (HopMHUPOBAaHUH (EHOTHUTIA.

PaCKpLIBaTL COACpIKaHUC
TCPMHUHOB U IIOHSTHUM:
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OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB [Tnanupyemsbie BUBI yueOHOM

OcHOBHOE COACPIKAHUC

U KOJMYECTBO YacOB JIESITETLHOCTH 00YJaroIIuXCsl

H3MEHYUBOCTH M3MeHYnBOCTh MPU3HAKOB. W3MEHYUBOCTS,

(19) KagecTBeHHbIC M KOMUUECTBEHHBIE HEHACJIE/ICTBEHHAA
MpU3HaKU. Buapl 13MEHYUBOCTH: W3MEHUYMBOCTH, HACICICTBEHHAS
HEHACJICICTBCHHAS M HACJICACTBEHHAS. | U3MCEHUUBOCTb.
JdemoHcTpanmumn CpaBHUBATH HEHACIICACTBEHHYIO
Ta0auinl u cxeMmel: «Buas! M3MEHYUBOCTh
HU3MEHUYHUBOCTH. C HaCIlIeICTBEHHOM.
O6opyioBaHue: )XuBbIe U repoapHbie | [IpuBoIUTH MpUMeEpHI
AK3EMIUISIPE KOMHATHBIX PaCTEHUN; Ka4eCTBEHHBIX
pucyHnku (pororpadun) KUBOTHBIX Y KOJIMYECTBEHHBIX MMPU3HAKOB

C Pa3IMYHBIMHU BUJAMH H3MEHYMBOCTH | OPTaHU3MOB, IPOSIBICHUN
Yy OpTaHH3MOB

HEHACJIEACTBECHHOMN
U HACJICACTBCHHOU
N3MCHUYUBOCTU
63. Moauduxkanuonnass | MojaudukanmoHHas U3MEHUYUBOCTb. PackpsiBaTh conepkaHue
H3MEHYHMBOCTD Posb cpensl B hopMupoBaHuu TEPMUHOB M TTOHSITHH:
2 '{) MOU(UKALIMOHHON H3MEHYMBOCTH. MOIU(UKAIIMOHHAS, UIIH
Hopma peakiuu npusHaka. (dheHOoTUIIYeCKas,
BapuanvoHHbIH psa M BapHalOHHAS | W3MECHYHBOCTD, BApHaHTa,
KpUBas BapUAITMOHHBIN PSIJI,
(B. Horanucen). CBoiicTBa BapyaIlMOHHAas KpUBas, HopMa
MOIU(UKALIMOHHON H3MEHYMBOCTH. peakuu Mpu3HaKa,
MOIU(UKALINY.

XapakTepu3oBaTh CBOWCTBA

JemMoHcTpanuu MO (UKAITMOHHOMN
TaOIuIIel ¥ CXEMEL: W3MEHYHUBOCTH.

«MonndukarmoHHas UI3MEHYNBOCTEY. | [IoKa3pIBaTH poIb yCIOBUH
OGopyoBaHNe: JKUBBIE U TepOapHbIe BHEITHEH CpEbl B Pa3BUTHH

9K3eMIUISIPbI KOMHATHBIX PAaCTeHUH; MO (UKAITMOHHOMN

pucyHnku (pororpadun) ;KHBOTHBIX W3MEHYHUBOCTH Y OPTaHU3MOB.
¢ IpuMepaMu MOAH(PUKAITTOHHON CtpouTs BapHaAlHOHHBIE PSIIIBI
M3MEHYHBOCTH. 1 TpaduK KPUBOH HOPMBI
JlabopaTopHble  NPaKTHYECKHE peakuuy IPU3HAKOB

padoThI Y Pa3IUYHBIX OPTaHU3MOB

Jla6opaTopHas pabora

Ne 13 «MccnenoBanue
3aKOHOMEPHOCTEH
MOJIU(DHUKATNOHHON N3MEHYMBOCTH.
[TocTpoenue BapHaliMOHHOTO pPsizia
Y BapUaLMOHHON KpUBOH»

64. I'enoTnnHYecKast I'emoTHnIMUeckas N3MEHIHNBOCTb. PackpriBath conepxanue
H3MEHYHBOCTD. CBoiicTBa TEHOTHUITHYECKOM TEPMHUHOB U MOHATUMN:
KomOunaTuBHasi A3MEHUYMBOCTHU. BHb! KOMOHHATHBHAS U3MEHYNBOCTD,
H3MEHYHBOCTH TeHOTHITNYECKON M3MEHUYHBOCTH MYTaIlMOHHAS] U3MEHUYUBOCTb,
(1 9) KOMOWHATUBHAS ¥ MyTallHOHHAS. KOMOWHAIINU, MYTAIIHH.
KomMOnHaTHBHAS N3MEHYHUBOCTb. XapakTepu3oBaTh CBOMCTBA

Meli03 1 OIOBOM MPOIIECC — OCHOBA | F€HOTHUIMYECKOU
KOMOWHATHBHON U3MEHYHBOCTH. POIIb | M3MEHYUBOCTH.
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[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

KOMOWHATUBHOM M3MEHUYHNBOCTH

B CO3/IaHUU T'€HETHYECKOTO
pa3Hoo0pa3us B Mpe/eiax OJIHOro
BUJIA.

JdemoHcTpanun

Ta6muupl ¥ cxembl: «KoMOHHATHBHAS
U3MEHYHUBOCTHY, «Meno3y,
«OmI010TBOpPEHHE

OnuceIBaTh MEH03 U IIOJI0OBOM
Mpolecc Kak OCHOBY
MIPOSIBJICHUS Y OPTaHU3MOB
KOMOMHATHUBHOM M3MEHYHUBOCTH.
Iloxa3bIBaTh Ha KOHKPETHBIX
MpUMepax poiib KOMOMHATHBHOMN
HM3MEHUYHMBOCTH B CO3JIJaHUH
TEHETHYECKOT0 Pa3Ho00pasus
OpPTraHuU3MOB B TIpeieiax OTHOTO
BUJIA.

CpaBHUBATH TEHOTHUITUIECKYIO
W3MEHYUBOCTh

¢ MOAM(UKAITMOHHON

65. MyTanuoHHas
H3MEHYHUBOCTD.
3aKoHOMEpPHOCTH
MYTAIlMOHHOTO

npoiecca. JNUreHeTuKa

3 )

MyTtaionHasi U3MEHYUBOCTh. Buibl
MyTaluii: TEHHBIE, XPOMOCOMHEIE,
reHoMHbIe. CTIOHTaHHBIE

1 UHIYLIMPOBAHHBIC MYyTaIHH.
SlnepHble 1 MUTOMIIa3MAaTHIECKH e
myTaiuu. COMaTHYECKUE U TIOJOBBIE
MyTaiuu. [[puarHBl BOSHUKHOBEHUS
MyTaluil. MyTareHbl 1 UX BIUSHUE Ha
OpPTaHHU3MBIL.

3aKOHOMEPHOCTH MYTAI[IOHHOTO
mporiecca. 3aKOH TOMOJOT MY €CKUX
PAZIOB B HACJIEICTBEHHOMN
n3MmenunBocTH (H. . Basunos).
BuesnepHas n3MEHIHBOCTH

¥ HACJIEZICTBEHHOCTb.

Onueenemura u INULEHOMUKA, POJib
InuU2eHemu4eckux paxmopos

8 HACNIE008AHUU U USMEHYUBOCMIU
(heHomunuyeckux nPuHaKos

VY Op2aHU3MO8.

JdemoHcTpanun

Iloptperei: I'. Ie @pus, B.
Horanncen, H. 1. Basnnos.
Tabmuiel 1 cxeMel: «I eHeTHdeckne
3a0o0neBaHus YenoBekay, « Bumbt
MyTanui».

O6opyaoBaHue: KUBBIE U TepOapHbIe
AK3EeMIUISPbl KOMHATHBIX PACTEHUH;
pucyHnku (dororpadun) KHBOTHBIX
C pa3IUYHBIMH BHJIAMHU
W3MEHYHBOCTH.

PackpsiBath conepxaHue
TEPMHUHOB U TTOHSTHIA: MyTanuu,
XPOMOCOMHBIE IEPECTPONKHU
(abeppanmm), TOTUTIIONTHS,
aHEYIUIOUUs, MYTaHT,
MYTareHsl.

[IpuBOIUTH TPUMEPHI MyTalIH,
BCTPEYAIOIINXCS Y PA3HBIX
OpPTaHU3MOB.
KnaccugunupoBaTts MyTarnmn
10 pa3HbIM OCHOBaHUSIM.
Paznmaath Ha W300paKEHUIX
(cxemax, TabIMIIaX) TEHHBIC
MYyTallld, XPOMOCOMHBIE
MEePECTPONKH pa3HbIX BUIOB:
JIEITEeINH, TyTUTHKAIHH,
TPaHCIIOKAIINH, HHBEPCHUH;
T€HOMHBIE MYTaIHH.
CpaBHUBaTH MEeXIy OO0
MYTalli{ Pa3HBIX BUJOB.
XapakTepu3oBaTh CBOMCTBA
MYTallMOHHON H3MEHYNBOCTH.
Ha3piBaTh npuyrHBI MyTaLIUM,
BBISIBJISITh HCTOYHUKHI
(haKTOpOB-MyTareHOB

B OKpY’KaIOILEH cpee
(KOCBEHHO).

[TpuBoauTh POpMYITHPOBKY
3aKOHA TOMOJIOTHYECKUX PSAIOB
Y HACIIeICTBEHHOU
u3menunBoctd H. 1. BaBunosa
1 000CHOBBIBATH €ro 3HAUCHUE
JUTSI TIPAKTHUKHU CEITLCKOTO
XO03sICTBA.

OneHnBaTh 9BOJIIOLIMOHHOE
3HaYeHUE MYTAL[HOHHOTO
npolecca 1 KOMOMHAaTUBHOM
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MAOY COII Ne40 r. Tomcka

Tembl ypokoB
1 KOJIMYECTBO YACOB

OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

U3MCHYNBOCTHU

TEMA 14. TEHETUKA YEJIOBEKA

(44)

66. I'eneTHKa YejI0BEKA.
MeToabl MeTUIMHCKOM
TeHETHKH

(4 4)

Kapuorun yenoBeka. MexmyHapomnas
mporpamMma UCCIIeIOBaHHUS TeHOMA
yeloBeKa. MeToabl u3y4eHust
TEHETUKH YeJIOBEKa:
reHeaorHueCKui, OJIM3HEI[OBBIH,
[IATOT€HETUIECKUH, TIOMYJIAIIHOHHO-
CTaTUCTUYECKHM, MOJIIEKYJISIPHO-
T'eHEeTUYECKHUH.

CoBpemMeHHOe onpe/ielIeHIe TeHOTHIIA:
TTOJTHOT€HOMHO€E CEKBEHHUPOBAHUE,
TEHOTUITHPOBAHUE, B TOM JHCIIC

¢ momopio ITIP-ananu3a.
HacnencrBennsie 3a001eBaHms
YeJIOBEKA. [ eHHbIE U XPOMOCOMHBIE
OoJie3Hu yenoBeka. boje3nu

C HACJICACTBCHHOM
MIPENPaCcIONOKCHHOCTRIO. 3HAUCHHE
MEIUITMHCKON TeHETHUKHU

B MPEAOTBPAIICHUH U JICUCHUH
FeHETHYECKUX 3a00JIEBaHUI YEI0BEKa.
Meanuko-reHeTHIecKoe
KOHCYJIbTHpoBaHue. CTBOIOBEIE
kneTkd. IToHsTHE «TreHeTHYeCKOro
rpy3a». OTHYeCKHEe aCIeKThI
HCCIEA0BaHUN B 00J1aCTH
PEAAKTHPOBAHMS T€HOMA M CTBOJIOBBIX
KJIETOK.

PackpsiBath conepxaHue
TEPMHUHOB U IOHATHI:
CEKBEHUPOBAHUE, KapTa
XpOMOCOMBI, TpoOaH,
HacCJIeJCTBEHHbIE O0JIe3HI
(MOHOT'EHHBIE, ITOJIU-TCHHBIE,
TeHHbIE, XPOMOCOMHBIE),
MEIUKO-TeHETHYECKOE
KOHCYJIBTHPOBAHUE, J0PO0BasI
JIMarHOCTHKA, aMHHOIICHTE3.
[TepeuncnsaTe 0COOCHHOCTH
M3yYEHUs TCHETHKH YeIOBEKa
U METOJIbI METUITMHCKOU
TEeHETUKH.

XapakTepru3oBaTb METO/IbI
M3yYEHUS TCHETHKH YeIOBEKa
(TeHeaTOTMIECKUH,
OJIM3HELIOBBIH,
IIUTOrCHETUYCCKIUH,
MOJIEKYJISIPHO-T€HEeTHYECKHUH,
MOIYJISIIIUOHHO-
CTATHCTUYICCKHH ).

OnuceIBaTh 1M, 3a1a4H

Y JOCTIDKEHHS MEXTyHAPOIHON
mporpaMMsbI «I eHOM JermoBeKay.
Pasmaath Ha H300pakeHUIX
(cxemax, TabIUIIAX) KAPTHI
XPOMOCOM (TE€HETHYECKHE,
(hH3UIecKHne, CHKBEHCOBEIC).

I'enernueckre (haKTOPHI MTOBBIIIEHHOMN
YYBCTBHUTEIILHOCTH YEJIOBEKA

K (H3UYECKOMY U XUMUYECKOMY
3arpsA3HEHUIO OKPYKaloIel cpepl.
I'enernueckas npenpacrnoaokKeHHOCTD
YeJOBEKa K MaTOJOTHsM.
JdemoHcTpanun

Tabmuiel u cxembl: «Kapuorun
yejoBeKay, «MeTobl u3ydeHus
TeHETHKH YeJoBeKay, «I eHernyeckue
3a00J1eBaHUS YETIOBEKA.
JlabopaTopHble U NpPaKTHYECKHE
paGoThI

[Ipaktuueckas pabora
«CocTaBieHre U aHAJIN3
POIOCIOBHOI»

OnuceIBaTh METOIBI
COBPEMEHHOTO OIpeIeIeHHUS
TEHOTHIa OpraHu3Ma:
IMOJIHOI€HOMHO€E
CEeKBEHHUPOBAHUE,
TeHOTUIIHPOBAHHE, B TOM YHCIIE
¢ nomomplo I1IIP-ananmu3a.
XapakTepru3oBaTh
HacleACTBEHHEIE 3a00JIEBaHUA
YyeJ0BeKa U 3a00JIeBaHMS

C HACJEACTBEHHON
MPEIPaCION0KEHHOCTHIO.
CpaBHUBaTh TEHHBIE,
XPOMOCOMHBIE OOJIE3HU
YeIIOBEKa U OONE3HU

C HaACJICACTBEHHOM
MPEIPacoI0KEHHOCTBIO.
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OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

YcranaBiImBaTh B3aUMOCBSI3h
MEX]Ty HACJICIACTBECHHBIMHU
3a00JIEBAHUSIMU YEI0BEKA U UX
TeHETUYECKON OCHOBOI.
OO0OCHOBBIBATH 3HAYEHHE
MEIUKO-TEHETHYECKOI 0
KOHCYJIbTHPOBAHHSI

B IIPEIOTBPAILCHUH H JICUCHUH
HACJIEICTBEHHEIX 3a00JI€BaAHNI
YeJIOBEKA

TEMA 15. CEJIEKLIUSI OPTAHU3MOB (4 u)

67. OCHOBHBIE NOHATHSA
ceJIeKIUM

(1)

JloMecTuKanus U CeeKIusl.
3apoKICHUE CETICKITHH

" JoMecTuKanun. Yuenue H.

. BaBunosa o Ilentpax
TIPOMCXOXKICHVSI I MHOTO00Pa3Hst
KYJIBTYPHBIX pacTeHuil. Ponb cenexkuuu
B CO3JIaHHUH COPTOB PACTEHUU U TTOPO/T
KUBOTHBIX. CopT, TOpO/Ia, ITaMM.
3aKOH rOMOJIOTUIECKHX PSIIOB

B HacliecTBeHHoi m3MenunBocty H. 1.

Bawunosa, ero 3HaucHue IS
CEJICKITMOHHOMN pabOoTEHI.
JemoHcTpanuu

Iloptpersi: H. W. BaBusos, W.

B. Muuypum, I'. 1. Kapneuenko , I1.
I1. JIyxpsinenxko, b. JI. Actaypos.
Taonwiter u cxeMbl: «IleHTpBI
MIPOUCXOXKJSHHS I MHOT'000pa3us
KYJIBTYPHBIX PaCTEHUN», «3aKOH
TOMOJIOTHYECKHX PS/I0B

B HACJIEICTBEHHON M3MEHYHBOCTHY.
JlabopaTopHble U PaKTHYECKHE
padoThI

Jla6opaTopHas pabora

No 14 «3yueHue copTOB KYJIBTYPHBIX
pacTeHuil ¥ Mopo.I JOMAITHUX
YKUBOTHBIX)»

PackpsiBath conepxaHue
OCHOBHBIX TIOHSTHI: CEICKITHS,
JIOMECTHKAITNS, TPAMUTHBHAS
CeJIEKIMs, KOMOMHATUBHAS
CEJIeKITHsI, COPT, TIOPO/Ia,
ITaMM.

[TepedncnsaTs OCHOBHBIC ITATIBI
Pa3BUTHS CEJIEKLINM KaK
MpoLecca U HayKu.
XapaKkTepu30BaTh CONEPKAHUE
yuenusa H. 1. BaBuiosa

o [leHTpax mporucxXoXaeHUS

¥ MHOT000pPa3usi KyJIbTYPHBIX
pacTeHuil.

IToxassiBaTh L{eHTpHI
MPOUCXOXKICHUS U
MHOT000pa3us KyJIbTYPHBIX
pacteHuid u L{eHTpbl
JIOMECTUKALMU JOMAIIHUX
’KHUBOTHBIX Ha KapTe MUpa,
CBSI3bIBATh UX MECTOIOJI0KECHHUE
C o4yaramMy BO3HUKHOBEHUS
JPEBHEUINX [TUBUIA3ALUN.
CpaBHUBATh COPT, IOPOAY,
LITaMM C BUAAMU-POINYAMU.
O00CHOBHIBATH 3HAUEHUE
3aKOHA TOMOJIOTUYECKUX PSIIOB
B HACII€ICTBEHHOU
n3menuuBocty H. M. BaBuiiosa
JUTSL CEIIEKITMOHHOMN pa0OTHI.
OnuceIBaTh NEPCHEKTUBBI
JIOMECTUKALIUU U CO3JJaHHE
HOBBIX COPTOB KYJbTYPHBIX
pacTeHui, Mopo TOMAIIHUX
>KUBOTHBIX U IITAMMOB
MHUKPOOPTraHU3MOB
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68. MeToanl
ceJIeKIIMOHHOI padoThl.
Coxpanenue, usyuenme
U HCIIO0JIb30BaHUe
reHeTHYeCKHX pPecypcoB
3 )

Merozp! CENneKIMOHHON padoThI.
UckyccTBeHHBIN 0TOOP: MacCOBBIH

U WHJIUBUIYaTbHBIN. Omanut
KOMOUHAYUOHHOU CeNeKYUU.
HcnopiTanue npou3BoguTENE 1o
notoMcTBY. OTOOp 1O TEHOTHITY

C IIOMOILBIO OLICHKH

(eHOTHIIA TTOTOMCTBA M OTOOP IO
reHoTuIry ¢ moMombio ananmmsa JJHK.
HckyccTBEHHBIN MyTareHe3 Kak MeToj
CENEKIIMOHHON paboThI.
PanuanmoHHEBIN 1 XUMUYECKUN
MyTareHe3 Kak HCTOYHHUK MyTaIlui

y KyJIbTYPHBIX (hOpPM OpraHU3MOB.
Hcnonp3oBanne reHOMHOT'O
peIaKTHPOBAHUS M METOOB
pexkombOuHanTHRIX JITHK mis
MOJTYYIEHUS HCXOTHOTO MaTepraia Jist
CEJIEKIIHH.

ITony4yenue nOAUIIONIOB.
BHyTpuBHI0Bast THOPHAM3ALINSL.
bru3koponcTBeHHOE CKpeIMBaHNE,
i nHOpuauHT. HepoacTeenHoe
CKpeIMBaHUe, VIIH ayTOPUIMHT.
T'erepo3uc u ero NpUyYMUHbL
Hcrmonp30Banue TeTeposnca B
cenexuuu. OtnanéHHas
rubpumuzamus. [Ipeomonenne
Oecruroans MEKBUIOBBIX THOPHIOB.
JlocTuxeHus ceneKkIuyu pacTeHUu

W KUBOTHBIX. «3eNeHast pesonoyusy.
CoxpaHeHne U U3y4eHne
TEHETUYECKHIX PECYPCOB KYIBTYPHBIX
pacTeHuil U UX AUKUX poanYeH ams
CO3/IaHUS HOBBIX COPTOB U THOPHIIOB
CeITbCKOX03HCTBEHHBIX KYJIBTYP.
U3yuenue, coxpanenue

U ynpaejienue 2eHemuyeckumMu
pecypcamu celibCKOX03AUCMBEHHbIX U
NPOMBICIOBIX HCUBOTNHBIX 8 YETLAX
VAYYULEHUS CYWeCMBYIOWUX U
CO30aHUS HOBbIX NOPOO, TUHUL U
KpOCCO8, 8 MOM HuUcie ¢ NPUMeHeHUueM
COBPEMEHHBIX MEMOO08 HAYUHBIX
uccied08anull, nepedosvix uoetl u
NEePCHEeKMUBHBIX MEeXHOL02ULL.
JdemoHcTpanun

Ioptpersi: H. Y. Basunos, U.

B. Muuypun, I'. JI. Kapneuenko, H.
Bbopnoyr, . K. benses.

Tabauilel U cxembl: «MeTobI

PackpsiBath conep:xaHue
TEPMHUHOB U IOHATHI:
WCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIUTENH, IKCTEPHEP,
0JIN3KOPOJCTBEHHOE
CKpelIMBaHue, UM HHOPUIANHT,
HEpPOJICTBEHHOE CKpEIUBaHNUE,
WIN ayTOPUJIVHT, YHCTas JIMHUS,
rereposuc (THOpUAHAs cuia),
T€HOMHOE PEAaKTHPOBAHHE,
HCKYCCTBEHHBIN MyTareHes,
(haKTOpBI-MyTareH#l,
TTOJTUIUIONIBI, OT/TAIEHHAS
rubpuan3anms,
CEKBEHHPOBAHUE.
XapakTepru30BaTh OCHOBHBIE
METO/IbI CENEKIIMH PACTEHUI

Y J)KUBOTHBIX: HCKYCCTBEHHBIN
0oTOOp M TUOPUIM3AIIHIO.
CpaBHHUBATH MacCOBBIH
HCKYCCTBEHHBIN 0TOOD

C MH/INBUYaJIbHBIM,
MOKa3bIBATh

WX 3HAYCHHE IS CENEeKIINU
KyJIbTYPHBIX PaCTEHHH

Y JOMAITHUX KUBOTHBIX.
[IpuBOONTH KOHKPETHBIE
MPUMEpPHI OTIAIEHHON
TUOPUAN3AINN B CENIEKIINH.
OnuceiBath onbIT I'. 1.
Kapnedenko 1o npeo10ieHuIo
OecIIoIusT MeXBUIOBBIX
THOPHIIOB.

Pazmyate Ha M300pax)eHUIX
(cxemax, TabIHIAX)

Y OTAETBHBIX TpEACTaBUTENCH
KOHKPETHOTO COpTa U TIOPOJIbI
XO35IUCTBEHHO LICHHBIE
MIpU3HAKU, HEOOX OMMEBIE
YENOBEKY.

XapakTepu3oBaTh pOib
CeIIEKIINY B O0ECTIeYeHUH
MTPOOBOILCTBEHHOM
0€30I1acHOCTH YEIOBEYECTBA.

ITpuBOIUTH KOHKpPETHBIE
MpUMEpPBI JOCTHKEHUI
CeNIeKIIMH KYJIBTYPHBIX
pacTeHui ¥ TOMaIIHUX
JKUBOTHBIX B Poccun
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OBGpa3oBaTensHbIin

@CTAH DAPT

OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

1 KOJIMYECCTBO 4aCOB

Tembl ypokoB

OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

cenekuumny, «OTaanéHHas
rudpuan3anus», «MyrareHes».
JlabopaTopHble U MpaKTHYECKHUE
padoThI

1.JlabopaTtopHas paboTa

Ne 15 «M3yuenne MeTOI0B CENEKIINU
pacTeHuiny.

2.llpakTtuueckas pabora
«IIpuBUBKa pacTeHUI».
3.Okckypcus «OCHOBHBIC METO/IbI
U JIOCTHXKEHHMSI CEICKIIMY PacTeHUMN
Y KUBOTHBIX (Ha CEIIEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYI0 hepmy,
COPTOUCIBITATE/ILHBIA YUACTOK,

B TEIUTMYHOE XO3SHCTBO,

B J1a00OpaTOPHIO arpOYHUBEPCUTETA
WU HAYIHOTO IIEHTPA)»

TEMA 16. BUOTEXHOJIOT'US U CUHTETUYECKASA BUOJIOT'UA (4 1)

69. BuorexHoJiorusa Kak

HayKa u oTpacib
Mpou3BOACTBA

(1)

OOBEKTHI, HCTIONTH3yEMBIC

B OMOTEXHOJIOTHH, — KIIETOYHbIE

Y TKaHEBbIE KyJIbTYPHI,
MHUKPOOPTaHU3MBI; UX XapaKTEePUCTHKA.
TpagurronHast OMOTEXHOIOTHUS:
xje0oreueHre, moTydeHre
KHCIIOMO-JIOYHBIX IPOTYKTOB,
BHHOZETHE. MUKPOOHOIOT MU eCKHIMA
cuaTe3. OOBEKTHI
MHKPOOHOJIOTHYECKON TEXHOIOTHH.
IIpomsBoacTBO Oenka, aMHHOKHCIIOT
Y BUTAaMHUHOB.

JemMoHcTpanuu

Tabmuiet u cxemel: «Mcnonp3oBanue
MHKPOOPTaHU3MOB B IIPOMBIIIIEHHOM
IIPOU3BOACTBEY.

JlabopaTopHble H PaKTHYECKHE
padoThI

1. JlabopaTtopHas paboTa

Ne 16 «3yuenne 06BEKTOB
OMOTEXHOJIOTHI.
2.llpakxTuueckas pabora
«[lomy4eHne MOITOYHOKHCITBIX
MIPOITYKTOBY.

PackpsbiBaTh coneprxkaHue
TEPMUHOB U TTOHSATUMA:
OMOTEXHONOTHUS, TPAAUIIMOHHAS
OMOTEXHOJIOI U,
MHUKPOOHOIOTHYECKUI CHHTES,
MHKpPOOHOIOTHIecKas
TEXHOJIOT UL

[epeuncnsaTs HampaBIeHUS
OMOTEXHOJIOTHY; TIENTU U 33/1a4H,
CTOSIITHE TTepe]
OMOTEXHONIOTHEH.
XapakTepru3oBaTh OOBEKTHI,
HCIIOJIb3yeMbIe

B OMOTEXHOJIOTHH, —
KIIETOYHBIE W TKAHEBHIE
KYJIbTYPbI, MUKPOOPTaHU3MBIL.
OnuceIBaTh OCHOBHBIE METOIBI
TPaAUIIUOHHOW OMOTEXHOIOTHHI
U JOCTHKEHHS
MHUKPOOHOIOT Y ECKOH
TEXHOJIOTHH.

O0OCHOBHIBATH 3HAYEHUE
OMOTEXHOIOTUY AJIS
CEIIbCKOX 03 CTBEHHOT'0
MTPOU3BOJICTBA

70. OcHOBHBIE
HANpPaBJICHUS
CHHTETHYECKOM
ouosioruu (1 u)

CO3,I[aHI/Ie TEXHOJIOTUH U HWHCTPYMCHTOB
HCJICHAIIPABJICHHOI'O U3MCHCHUS

" KOHCTPYUPOBaHHA I'CHOMOB C IICJIbIO
NOJIy4YCHUA OPraHn3MOB U UX
KOMITOHCHTOB, COACPKAIINX HEC

PackpbiBath comepxanue
TEPMUHOB W TOHATHMA:
KJIETOYHAas UHXKEHEPHS,
KJIETOYHasl TEXHOJIOTUSI, METOJL
KyJBTYpbI KJIETOK M TKaHEH,
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@CTAH DAPT

OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

1 KOJIMYECCTBO 4aCOB

Tembl ypokoB

OcHOBHOE COACPIKAHUC

[Tnanupyemsbie BUABI y4eOHOH
JeSITeNbHOCTH 00y4alomuXcs

BCTpEUaIoIMecst B IPUPOIC
OMOCHHTETUYECKHUE ITyTH.

Kierounas umxenepus. MeToabl
KYJIbTYpbI KJIETOK U TKAHEW pacTEHU 1
*uBOTHBIX. Kprobanku. Comatnyeckast
rHOpUIM3AIMS M COMAaTHUCCKHIA
amOprorene3. Comatuieckas
ruOpuamzanys. Vcrions3oBanne
TarION]IOB B CENIEKIINU PACTEHHI.
Tonyuenue MOHOKIOHANLHBIX AHMUMEIL.
Hcnonvzosanue MOHOKIOHANbHBIX

U NOJUKIOHANbHBIX AHMUMEN

6 meouyune. VIckyccTBeHHOE
OILIOI0TBOpEHHE. PeKoHCTpYKITHS
SUIIEKJIETOK ¥ KIIOHUPOBaHUE
JKUBOTHBIX. METO/] TpaHCIIaHTaIlUN
snep Kietok. Texnonoeuu
0300po8aeHUs, KYIbIMUBUDOBAHUSL

U MUKPOKIOHANLHO20 PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIIbMYP.
JemoHcTpanuu

Tabmuiet 1 cxemel: «Knerounas
WHXEHEPHSD)

TOTHIIOTEHTHOCTD,
TUTIOPUIIOTEHTHOCTD, CTBOJIOBHIC
KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOXKEHUE PACTEHUN,
coMaTuyeckasi THOpUAU3aLIns,
TarION b, TUOPUIOMBI,
MOHOKJIOHAJIbHBIC

Y IOJIMKJIOHAJIBHEIC aHTHTENA,
METO/I TPAHCIUIAHTAIIUY SIEP,
KIIOHPOBAHUE.
XapakTepu3oBaTb OCHOBHBIE
HaIpaBJICHUS CHHTETUYECKON
OHOJIOTHH.

OmnuceBaTh HA KOHKPETHBIX
MIpUMeEpax METOJIBI KIIETOYHON
WH)KCHEPUU.

IIpuBoaUTH pUMEpPHI
HCI0JIb30BaHMS
MOHOKJIOHAJIBHBIX

M TOJIMKJIOHAJIbHBIX aHTHUTET
B MCIUIIMHE.

O1leHnBaTh 3HaAYEHHE
CHHTETHYECKOM OMOJIOTUHU ISt
CCITLCKOT'0 XO35HUCTBA

W MEIHITMHBI

71. XpomocomHuasi

U reHHasi MHXKCHEepUusl

(19

XpoMOCOMHas U TeHHAsI HH)KEHEPH4.
HckyccTBEHHBIN CHHTE3 T'eHa

7 KOHCTPYHUPOBAHHE
pexkomOmHanTHEIX JIHK. Co30anue
MPAHC2eHHBIX OP2AHUZMO8.
JlocTuxeHus U MepCreKTUBbl TEHHOU
WHXEHEPUU. DKOIOTUUECKHE

¥ 9THYECKHE TPOOIeMBbl TeHHOMN
WHXEHEPHUH.

JdemoHcTpanun

Taoauiel u cxeMplL: «I eHHas
WHXEHEPHSD)

PackpsiBaTh conepxaHue
TEPMUHOB W TTOHSITHNA: T€HHAS
WHXEHEPHS, PECTPUKIIOHHBIC
SHAOHYKJIEa3bl (PECTPUKTA3HI),
JUTIKWE KOHIIBI, TITa3MHUIbI,
PECTPUKITHUS, TINTUPOBAHNE,
TpaHchopmarys, CKpHHHHT,
TpaHCTeHHbIE (TeHETHIECKH
MOUGUITIPOBAHHBIC)
OpPTaHHU3MBIL.

OnuceIBaTh METOIBI
PETPOITYKTHBHOTO

1 TepaneBTHYECKOTO
KIIOHWPOBAHUs, KIIETOYHBIC
TEXHOJIOTUU U CIIOCOOBI
TeHETUYEeCKON MHKEHEPUH.
XapakTepu30oBaTh TOCTHIKEHUS
TeHHOU WH)KEHEPUH.
OrneHnBaTh KOIOTHIECKHIE

Y 3THYECKHE TTPOOIIEMBI
KIIOHUPOBAHUS U CO3IaHUS
TPaHCTEHHBIX OPT'aHU3MOB,
MEPCIIEKTUBBI PA3BUTHS
XPOMOCOMHOM U T€HHOU
WHXCHEPHUH
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‘@’ O6pasosarensHblii
CTAHDAPT

OcHoBHas 00pa3oBaTebHas TpOrpaMMa CpelHero ooIero o0pa3oBaHus
MAOY COII Ne40 r. Tomcka

Tembl ypokoB [Tnanupyemsbie BUBI yueOHOM

OcHOBHOE COACPIKAHUC

Y KOJIMYECTBO YaCOB JIESITETLHOCTH 00YJaroIIuXCsl
72. MeauuuHCcKUe MemunuHckre OMOTEXHOIOUH. PackpsiBath conepikanue
OMOTEXHOJIOTHH Tlocmeenomnas yugposas meduyuna. | TEPMUHOB U TIOHSITHIA:

(14) IIL[P-0ouacnocmuka. Memabonomuwiti | MEOUIIUHCKAS] OMOTEXHOJIOT U,
aHanU3, 2EHOYEHMPUHECKUU AHATU3 MeTa0O0JIOMHBIN aHATHU3,
npomeoma 4enoeeKa 0as OYeHKu TCHOIICHTPUYCCKUH aHaIU3,
COCMOSIHUSL €20 300P08bSL. MEPCOHAIM3UPOBAHHAS
Hcnonvzosanue cmeonoswix Kiemox. MEIMIIMHA, pereHepaTHBHAS
Tapeemnas mepanus paxa. 3D- METUITHHA.
buoumndcenepus 0Jist paspadbomxu XapakTepru30BaTh METOIbI
DYHOAMEHMATLHBIX OCHOB MeTab0JIOMHOT0
MEOUYUHCKUX MEXHOL02Ull, CO30aHUs | W TSHOIICHTPUYECKOr0 aHaJIN3a;
KOMIJIEKCHBIX MKAHEl COYemanuem HCIIOJIb30BAHKE CTBOJIOBBIX
mexHono2ul kierok; [MIP-auarnoctukys;
Mmpéxmepno2o OUONPUHmMuUH2A TapreTHYIO TEpaIuio paka

u ckagpgponounza Ons peutenus 3a0ay
NnepCoHAnU3UPOBAHHOU MEOUYUHDL.
Co3oanue 6eKMOPHLIX BAKYUH C YETbIO
obecneuenust KOMOUHUPOBAHHOU
sawumul om 6036youmeneit OPBU,
VCMAHOBIEHUE MOAEKYIAPHBIX
MEXAHUBMO8 PYHKYUOHUPOBAHUSL
PHK-cooepoicawux supycos,
8bI3BIBAIOWUX 0CODO ONACHbIE
3a601e6aHUsL YeN08EKA U JHCUBOMHBIX
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mml GepepansHbiin
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OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEIMETA «BUOJIOI'USD»

11 KUIIACC

4 4 B Henemo, Bcero 136 4 u3 HUX 8 4 — pe3epBHOE BpeMs

Tembl ypokoB
1 KOJIMYECTBO YacOB

OcHOBHOE cojiepKaHne

[Tnanupyembie BUIBI yaeOHOM
JEeSITEIbHOCTH 00y4aroIMXCst

TEMA 1. 3APOXKJIEHUE U PA3SBUTHUE 3BOJIIOIIMOHHBIX ITPEJICTABJEHUN

B BUOJIOTHH (5 )

1. OBosIIOLIMOHHAS
Teopus Y. lapsuna
(24)

OBoJrolMoHHas Teopus Y.
Hapsuna. [Ipeanoceuiku
BO3HUKHOBEHHS JTAPBHHHU3MA.
Ku3zub 1 HaydHas nesTenbHOCTH Y.
JapBuHa.

JdeMoHcTpanuu

IlopTpersl: Apucrorens, K.
JIunnen, XK. b. Jlamapk, 2. K.
Cent-Unep, XK. Kiosse, Y. [lapBuH.
Tabauie! u cxemel: «Cucrema
»kuBoi ipuposl (1o K. JlnaHE)»,
«JlecTHH1Ia KUBBIX CYIIECTB (110
Jlamapky)», «MexaHu3m
(hopMupOBaHUS TPUCTIOCOO-TICHUI
y PaCTeHH U KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema
MapuipyTa myremectsus Y.
Hapsunay, «Haxonku Y. [lapBuna»

PackpsiBaTh conepxxanue
TEPMUHOB U ITOHATHUM:
KpealoHu3M, BU]L,
cUCTeMaTHKa, OMHapHast
HOMEHKJIaTypa, UICKyCCTBEHHAs
cucTtema Kiaccupukanuu
OpPraHn3MOB, HICTOPUYECKUAN
METO/1, JaPBUHU3M.
XapakTepu30BaTh B3IJIsAbI
ApucToTens Ha pa3BUTHE
KHUBOU IPUPOIBI.

OnenuBath Bxian K. JInnnes
B pa3BUTHE OMOJIOTHH.
CpaBHMBATH B3IJISAIbI HA BUJ
n 3Boronuio K. JImanes, XK. b.
Jlamapka u Y. JlapBuHa.
Kpurtnuecku onieHUBaTh
KpEalMOHUCTCKHUE B3IJISAbI HA
JKUBYIO IIPUPOLLY.
[lepeunciarh KyapTypHO-
HUCTOPUYECKHUE U €CTECTBEHHO-
Hay4HbIE IPEANOCHUIKU
MOSIBJICHUS 3BOJTFOLIUOHHOM
teopun Y. /lapBuna.
OnuceiBaTh poJib
HUCTOPUYECKOTO METO/IA.
W3narats cylHOCTb
HBOJIIOLMOHHOM Teopuu Y.
JapBuHa.

Ha3piBaTh OCHOBHBIE (DAKTBHI
6uorpaduu Y. JlapBuna

U 3TaIbl CO3/IaHUS UM
HBOJIIOLIUOHHON TEOPUH

2. JIBuoky1ue CHJIbl

I[BI/I)KYH_[I/IC CHJIBI 5BOJIIOLITMH BHUJOB

P ACKPbIBATH COACPIKAHUC
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lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

Temsbl ypokoB
U KOJIMYECTBO YacOB

OcHOBHOE cojziepkaHne

[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

IBOJIIOIUY BHA0B mo Y.

JdapBuny
(2w

no Y. /lapBuny (BbIicOoKas
MHTEHCUBHOCTb Pa3MHOKEHUS
OpraHU3MOB, HaCJIEICTBEHHAs
U3MEHYUBOCTh, OOpHOa 3a
CYILIECTBOBAHHUE, €CTECTBECHHBIN
Y UCKYCCTBEHHBIH 0TOOD).
JdemMoHcTpauuu

Iloprper: Y. JlapBuH.

Tabauie! u cxeMel: «PopMbI
OOpBOBI 32 CYIIIECTBOBAHHUEY,

«ITopoapl TomyOei»,
«MHoroo00pa3ue KyJbTypHBIX
dhopm kammycts», «[lopoab
JIOMAIITHUX JKUBOTHEIX», «Cxema
o0Opa3oBaHus HOBBIX BUJIOB (110 Y.
HapBuny)», «Cxema COOTHOIICHUS
JBYDKYIITUX CHUIT DBOJTFOIIHFDY

TEPMHUHOB U ITOHATHI:
HaCJIEZICTBEHHOCTb,
MU3MEHYMBOCTb,
MCKYCCTBEHHBIN 0TOOp, O0phOa
3a CyILIECTBOBAaHHUE,
€CTECTBEHHbII 0TOOP.
H3nararte cymHocTs yuenus Y.
JlapBrHa 00 UCKYCCTBEHHOM
oToope.

XapakTepru30BaTh ABHKYILINE
CUJIBI ABOJIIOLIUU BUOB T10
[HapBuny.

[IpuMeHATH 3HaHUA

0 JIBIXKYLIUX CUJIaX IBOJIIOLIUU
BHJIOB 110 J[apBUHY 11
00BsICHEHUSI MHOT000pa3us
BUJIOB, TOPOJ IOMAIIIHUX
JKUBOTHBIX U COPTOB
KYJbTYPHBIX PaCTCHUI

3. ®opMupoBaHue
CHUHTEeTHYECKO TeoOpHuu
IBOJIIOLUH

OdopmieHne CHHTETHIECKOM
teopuu 3BoJtoun (CTDI).
HeitTtpanbHas Teopus 3BOJIIOLUH.

PackpriBath conepxanue
TEPMUHOB Y MOHSTHI:
JTApBUHU3M, MyTalllH,

(14) CoBpeMeHHast 3BOJIIOLIMOHHAS MYTallMOHHBIN MpoIiecc.
ouoJjiorus. 3HaueHHne OOBACHATH MPUYUHBI KPH3HUCA
3BOJIFOIIMOHHOW T€OpUHU JIapBUHU3MA.

B (JopMUPOBaHUU €CTECTBEHHO- OO00CHOBBIBATh
Hay4HOUH KapTHHBI MUpA. 3aKOHOMEPHOCTh
JdemoHcTpauuu TpaHchopMaIuu JapBUHU3MA
Iloptpertst: C. C. YeTBEpHUKOB, B CUHTETUYECKYIO TEOPHIO
H. N. llImanerayzex, Jx. sBojironnu (CTD).
Xongeinn, J. K. benses. M3naratb OCHOBHBIE
Tabaunel ¥ cxeMul; « OCHOBHBIE nonoxxenus CTO.
MOJIOKEHHUSI CUHTECTHUCSCKOM OuenuBats Bkiang I'. e
TEOPUHU IBOJIIOIIAN ®pu3a,
C. C. YerBepukona,
. U. maneraysena, . K.
bensesa B popmupoBanue
CTD.
OuenuBath 3HaucHne CTO
B (hDOpMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpPA
TEMA 2. MUKPOS3BOJIIOIUSA U EE PE3YJIBTATHI (18 u)
4. JTansl [Tonynsauus xKak a3neMeHTapHas PackpsiBaTh coaepxxkanue
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OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

Temsbl ypokoB
U KOJIMYECTBO YacOB

OcHOBHOE cojziepkaHne

[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

3BOJIIOLIHOHHOI0
npouecca:
MHKPO3BOJIIOLUA

1 MaKpO3BOJIIOLHUS.
Honynsiuus —
3JIEMEHTAPHAS eJMHHULA
IBOJIIOLUH

(4 )

eauHuLa sBoiroluu. CoBpeMEHHbIE
METO/1bl OLIEHKU T€HETUYECKOTO
pa3HooOpa3usi U CTPYKTYPHI
nonyiasauui. Msmenenune
reHo(oH/1a MOTMYJISIUN KaK
3JIEMEHTAaPHOE IBOJIIOLIMOHHOE
sIBJIEHNE. 3aKOH T€HETUYECKOTO
paBHoBecus k. Xapau,

B. Baiin6epra.

JdemMoHcTpanuu

Tabauie! U cxeMel: «MyTalmoHHas
W3MEHUUBOCTHY, «[lomynsnnonnas
CTpYKTypa Buaa», «Cxema
MPOSIBJICHUS 3aKOHa Xapan—
Baitnb6epray.

JlabopaTopHble U IPAKTHYECKHUE
padoThI

JlabopaTtopHas pabora

Ne 1 «BpIsiBIIeHHE N3MEHYMBOCTH

y 0c00€i 0JTHOTO BUJIA»

TEPMUHOB U ITOHSITUM:
MHUKPO3BOJIIOLUS,
MaKpO-3BOJIIOIMS, MyTalluH,
HOMYJSIUs, KOMOMHAIIUN
TeHOB, TeHO(DOHT,
3JIEMEHTapHOE
HBOJIIOLIMOHHOE SIBJICHUE.
XapakTepru3oBaTh
MUKPO3BOJIIOLHUIO KaK dTal
MOSIBJICHUS TTPUCTIOCOOTICHUHN
U BUJ000pa30BaHusl.
XapakTepr30BaTh MOMYJISILIUIO
KaK 3JIEeMEHTapHYIO0 €IUHUILY
SBOJTIOIUHY.

IlepeunciaTs npru3HaKku
UJCATBHOM MOIYJIALNT

1 OOBSICHATH YCIIOBUS
BBITOJIHEHHS 3aKOHA XapIu—
Baitabepra.

[IpuMeHsATh UMEIOIINECS
3HAHUA ISl OObSICHEHUS
MIPUYMH U3MEHUYNUBOCTH

y oco0eit 0THOTO BHJIa

5. DnemeHnTapHbie

(¢akTopbI 3BOIIOIMHA
R

DnemeHTapHbIe PaKTOPHI
(ABMOKYIIIUE CUITBI) IBOJTFOIUH.
MyTalMOHHBIN TpOIIECC.
KomOunaTtiBHast ©3MEHUYHUBOCTD.
Jpeiid reHoB — cirydaiiHbIe
HEHarpaBJeHHbIE N3MEHEHUS
4acTOT aJljiesield B OMYISLUSX.
Dppexm ocnosamens. Ipgexm
OYMBLIOUHO20 2OPALILUKA.
CHuoicenue 2eHemuyecko2o
PA3HO00pa3UsL: NPUYUHBL U
cneocmaust. Ilposenenue s¢hghexma
opetigha 2eno8 8 6OILUIUX U MATBIX
nonynayusx. Murpauuu. M3onsauus
MOMYJALNIA: Teorpaduueckas
(mpocTpaHCcTBEHHAs),
Oouonorudeckas (penpoayKTHBHAS).
JdemMoHcTpanuu

Ioptpetsr: C. C. YeTBepHKOB,

3. Maiip.

Tabnuiiel U cxeMbl: «JIBuxyriue
CHJIBI DBOJIIOIIUNY,
«OKOJIOTHYECKAsT U3OJISIIIHS

PackpriBaTh coaepxanue
TEPMHUHOB U OHSTHUH:
MYTalMOHHBIN IpoOIIECC,
KOMOMHATHBHAS
U3MEHYUBOCTb,
MOMYJISILIMOHHBIE BOJIHBI,
npeti reHoB, MUTpALIUY,
U30JISIIIMS, Teorpaduueckas
(TpocTpaHCTBEHHAS )
U30JISIIIHSL, OMOJIOTHYeCKast
(penpoIyKTUBHAS) U30JISIMS,
s dext ocHoBarens, apdext
OYTBIJIOYHOTO TOPIIBIIIKA.
XapakTepus3oBaTth
sIIeMeHTapHbIe (GaKTOPbI
(IBMKYIIIUE CHIIBI) SBOJTIOIHH.
Ouenusats Bkiaag C. C.
Yersepukosa, 3. Maiipa

B pa3BUTHE IBOJIOLUOHHOTO
yUeHUSI.

OOBACHATD TPUUUHBI
HEHAMPAaBIEHHOTO JIEHCTBUS
AIIEMEHTaPHBIX

75



( = denepanbHbIi

lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

Temsbl ypokoB
U KOJIMYECTBO YacOB

OcHOBHOE cojziepkaHne

[Tnanupyembie BUIBI yueOHOMH
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HOMYJISALMNA CeBaHCKOM (openmy,
«["eorpaduueckas U30IAIHSL
JMCTBEHHUIIB CHOMPCKOM

Y JINCTBEHHUIIBI JAYPCKO»,
«[TomynannoHHbIE BOJIHEI
YHCIICHHOCTH XUIITHUKOB U JKEPTB)»

IBOJTIOIIMOHHBIX (PaKTOPOB.
[IpumensTs nmeromuecs
3HAHMS O JABIDKYILUX CHJIaX
ABOJIIOLUHU TSI OOBSICHEHUS
IIPUYUH pa3HOOOpa3us
reHo(oH 1 MOMYISIUI OJHOTO
BUJA

6. EcrecTBeHHBIN

oToop —
HanpasJasOmuii pakrop
IBOJIIOLMH

(34)

EcrectBennslit oTO0p —
HaIpaBJISIOMHN GaKkTop
3BOMTIOIMH. POPMBI €CTECTBEHHOTO
oTtOOopa: IBMKYILUH,
CTaOWIN3UPYIOLIUH,
pa3pbIBarOIINiA (AU3PYITUBHBIN).
[TonoBoii oT6Op.

Bo3ankHOBEeHNE U SBOJTIOINS
COITMAITBHOTO TOBEICHUS
YKUBOTHBIX.

JdemoHcTpauuu

Tabauiel u cxeMel: «Cxema
JEMCTBHS €CTECTBEHHOTO 0TOOPay,
«Dopmbl 60pHOBI 3a
CYyLIECTBOBaHUE,
«MHaycTpranbHbId MEJTAaHU3M,
«OKuBble uckonaemblie»

PackpsiBaTh conepxanue
TEPMUHOB U ITOHATHUM:
€CTECTBEHHBIN 0TOOD,
JBIDKYIIUA 0TOOP,
CTAOMIIM3UP YOI 0TOOD,
pa3phIBaOIIHA 0TOOP,
MOJI0BOM 0TOOD.
XapakTepru3oBaTh
€CTECTBEHHbIH 0TOOp Kak
JBUKYITYIO U HAITPABJISFOIIYIO
CHJTY ABOJIIOLIUH, €T0 (POPMBI.
Paznmuuate Gpopmbr
€CTECTBEHHOT0 0TOOpa

B MOMYJISILUSIX, TPUBOIUTD
MPUMEPBI JEUCTBUSA

B MonyJsanusix Gopm
€CTECTBEHHOI'0 0TOODA.
OOBACHATDH MPEANOCHUIKU JJIS
JICUCTBUS IBUKYILICH

U ctabmmsupyromen Gopm
€CTECTBEHHOI'0 0TOODA.
CpaBHuBatb (HopMbl
€CTECTBEHHOI0 0TOOpa, JAeaTh
BBIBOJIbI HA OCHOBE CPaBHEHHS.
[TpumeHsTh UMEIoIIHecs
3HAHUS O €CTECTBEHHOM
0oTOOpE M1 OOBSICHEHUS
MIPOLIECCOB, MPOUCXOISAIINX

B MOMYJISILIHUSIX BUIOB
OpraHu3MOB

7. Ilprcnoco61eHHOCTh
OPraHM3MOB KaK
pe3yJabTart
MHKPO3BOJIIOIUA

(2w

ITpucnoco6aeHHOCTh OPraHu3MOB
KaK pe3yJbTaT MUKPOIBOJIIOLIUH.
Bo3HuKHOBEHHE PUCTIOCOOICHUIH
y opranu3moB. ApoMop(}o3sl U
nauoagantanuu. IIpumepst
MPUCTIOCOONICHUI Yy OPTraHU3MOB:
MopdoIoruuecKue,

PackpsIBaTh conepkanue
TEpPMHUHA TPUCTIOCOOTEHHOCTD
OpraHu3MoOB (aJanTawus),
apoMmop (o3, uanoaaANTALIUS.
[IpuBOAMTH KOHKPETHBIE
IpUMEpPHI IPUCTIOCOOIECHHIHA
OpraHu3MOB
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[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

¢bu3nonoruueckue,
OMOXUMUYECKHUE, ITOBEICHUCCKIE.
OTHOCHUTENBHOCTD
PHUCIIOCOOJICHHOCTH OPraHU3MOB.
JdeMoHcTpanuu
Tabnuupl u cxempL:
«IIOKpOBUTENBCTBEHHAS OKPACKa
JKUBOTHBIX», «[Ipenynpexnaromas
OKpacCKa JXKUBOTHBIX»,
«DU3HOJIOTHYECKUE aanTallum,
«[IpucrnocoOIeHHOCTh OPraHU3MOB
" €€ OTHOCUTEILHOCTBY.
O6opynosanue: repbapuu
pacTeHui; KOJUIEKIUA HACEKOMBIX;
yyyena NTUIL U 3Bepei

C OpUMeEpaMHU pas3IMYHbIX
MPUCTIOCOOIECHUH.
JlabopaTopHble 1 IPaKTHYECKHE
padoThI

1. JlabopaTtopHas paboTa
Ne 2 «ITpucnocobneHust
OpPraHU3MOB U X OTHOCHUTEIbHAs
11e7IECO00Pa3HOCTHY.

2. llpaktuueckas paboTa
«Apomopho3bl U UAMOATANTALUN
y PaCTeHH U KUBOTHBIX)»

(Mopdoornyeckue,
(bu3H0JIOTHYECKHE,
OHMOXMMUYECKUE,
noBeneH4Yeckue). OObICHATH
MEXaHW3M BO3HHUKHOBCHHS
MPUCTIOCOOICHUI

y OpPraHu3MOB.

[IpuBOIMTE IpUMEPHI
apomop(}o30B u
WIM0AANTAllMi y PACTEHHUI U
JKABOTHBIX.

OOBACHATH poiib apoMop(}ho30B
B OCBOCHHMHU OpraHU3MamMu
HOBBIX CpeJl OOMTaHUS.
OOBSACHATH POJIb
AAMO0aanTaIunu

B [IPUCTIOCOOIEHUH
OpPraHU3MOB K KOHKPETHBIM
YCIOBUSIM CPEJIBI.

Jloka3pIBaTh OTHOCHUTEIbHBIN
XapakTep NpUCIOCOOIEHHOCTH
U IPUBOJUTH IPUMEPHI
OTHOCHUTENIbHOCTH aJanTalui.
PackpriBaTh 3HaueHUE
JBUKYIINX CHJT 9BOJTIOIIUU

B popMUpOBaHUH
MIPUCTIOCOOICHUI
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8. Buj, ero kpurepuu

U CTPYKTYypa
24)

Bun, ero kpurepuu u CTpykTypa.
JdemMoHcTpanuu

Tabauie! u cxeMmel: «Kputepun
BUAA», « BUIBI-TBOMHUKI,
«CTpyKTypa BUAa B IPUPOJEN.
O6opynoBanue: repdbapuu
pacTeHui; KOJUIEKIUA HACEKOMBIX;
yyyena NTUL U 3Bepel pa3HbIX
BH/JIOB.

JlaGopaTopHble U MpaKTHYecKHe
padoTbI

Jlabopatopuass pabotalNe3
«CpaBHEHHE BUOB IO
MOP(hOJIOTHYECKOMY KPUTEPUIO»

PackpsiBaTh conep:xanue
TEPMUHOB U TIOHSITUH: BU]L,
KPUTEPUHU BUJQ, TIOJTHMOPPH3M,
BU/IbI-IBOMTHUKH, apeall,
AKOJIOTUYECKAs HUIIIA,
MONYJISALNsSL, BUIOBOM
KapUOTHII, KOCMOTIOJIUTHI,
SHAEMUKHU, TTOBUIBI, SKOTHUIIHI.
XapakTepu3oBaTh KPUTEPUHU
BHJ1a (MOP(OIOTUUECKUH,
T€HECTUYCCKUH,
OMOXUMUYECKHHA,
reorpaduueckui,
9KOJOTHYECKHUH,
ouoxummuueckuii). OOBSACHATH
HEOO0XOINMOCTE
WCIIOJIb30BAHUS BCEM
COBOKYITHOCTH KPUTEPHUEB JIJIst
OIpeaeIeHUs BUIOBOM
MIPUHAJICKHOCTH OpraHU3Ma.
[lepeuncnaTb OCHOBHBIE
BHYTPHUBUOBBIE TPYIITUPOBKH.
OOBACHATH NPUUHHBI
CYILIECTBOBAHUS MOHO-

Y MOJIMTUIIMYECKUX BUJIOB.
CpaBHUBATh BUJIBI IO
MOP(OIOrHUECKOMY KPUTEPHUIO

9. Bumoodpa3oBanue Kaxk
pe3yabTart
MHUKPO3BoIOINH. CBS3b
MHKPO3BOJIIOIUHT

H MHIEMHOJIOTHH

(29)

Bunoo6pa3oBanue kak pe3yabTaT
MHUKpO3BOonuU. M3omsmus —
KIIF0OUeBOU (pakTop
BU000pazoBanus. [lytu

U CII0COObI BUI000Pa30BaAHUS:
aJIONaTPUIECKOE
(reorpaduyeckoe),
CHUMITaTPUYECKOE (IKOJOTHIECKOE),
«MTHOBEHHOE» (TIOJIUILIIONTU3AITHS,
rubpuanzaiys). JiuTenbHOCTh
IBOJTIOIIMOHHBIX TIPOIECCOB.
Mexanu3mbl (GOpMHUPOBAHHUS
OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.
Poin 3BOIIONIMOHHOM OHOJIOTHH

B pa3paboTKe HAYYHBIX METO/IOB
COXpaHeHHUs OMopa3zHOOOpa3usl.
MUuUKpO3BOTIOIUS U KOIBOIFOIHS
Mapa3uToOB U UX XO35EB.
MexaHnu3mbl (HOpMHUPOBAHHS

PackpriBaTh conepkanue
TEPMHUHOB U IOHSATHIA:
BU1000pa30BaHue, U30JIAIIHS,
KO3BOJTIOLIHSL.
XapakTepu30BaTh
BU1000pa30BaHue KaK
PE3yNIbTaT MUKPOIBOJIIOIHH.
OOBSICHATD POJIb U3OJISAIUU

B 00pa30BaHUM HOBBIX BHJIOB.
XapakTepu30BaTh pa3InvHbIC
crocoObl BUZI000pa30BaHUs
(ammomarpuyeckoe,
CUMIIaTPUUYECKOE).
[IpuBOIUTE KOHKPETHBIE
pUMeEpHI BHJIOB,
00pa3zoBaBUINXCS PA3THYHBIMH
crioco0ami.

[IpumeHnsaTH 3HAHUA CIOCOOOB
BUI000pa30BaHUS IS
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NS TEeIbHOCTH 00yJaromuxcs

YCTOMYHUBOCTH K aHTUOMOTUKAM
¥ CrIocOoOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

Tabnuibl u cxembl: «CriocoOb
BUI000pa30BaHUMY,
«['eorpaduueckoe
BHJ1I000pa30BaHue TPEX BUIOB
JIAHABIIICH», « DKOJIOTTYECKOe
BH1000pa30BaHUE BUJOB CHHHID,
«ITomummonas! pacTeHUI»,
«KanycTHo-peaeuHblil rHOpUI.
O6opynosanue: repbapuu
pacTeHui OM3KUX BHUJIOB,
00pa30BaBIINXCS PA3ITUYHBIMU
crocobamu

00BsCHEHUS IPUYNH
MHOT000pa3us BUIOB.
OOBACHATH BOSHUKHOBEHHE
YCTOMYMBOCTH ATOT€HOB

K aHTHOUOTHUKAM

10. O6061meHue u
cUCTEMATH3AIUS 3HAHUIA.
KoutpoabHas padora Nel
24)

TEMA 3. MAKPO3BOJIIOLUSA U EE PE3YJILTATHI (10 )

11. Makpo3BoJIIoIUsl.
IIaneonToOIOrHUECKHE
MeTO/Ibl M3YYeHUsI
IBOJIIOIHH (2 1)

Mertoibl u3yyeHust
MaKpOAIBOJIFOIIHH.
[TanieoHTOIOTHYECKHE METOIBI
u3ydeHus Borronuu. [lepexoaneie
(hopMBbI 1 PUITOTCHETHYECKUE PSIIBI
OpraHu3MOB.

JdemoHcTpauuu

TaOnuIIer U cXeMBbL:
«DWIOTCHETHYESCKHIA PSIT
JOIATINY, K APXCONITEPUKCY,
«3Bepo3yOble SIIephI»,
«Creromnedainbi», «PuHnouTs,
«CeMeHHbIEe TATOPOTHUKI.
O6opynoBaHue: KOJJIEKIUH,
repOapuu, MyJSKH HCKOTIa@MBbIX
OCTaTKOB OPTraHU3MOB

PackpriBath conepxanue
TEPMUHOB U TIOHSITHIA:
MakKposBoIrONUA ((uiorexnes),
nepexoHbie HOPMBI,
(GUITOTEHETHYECKHE PSIJIBI,
MAJICOHTOJIOTUSI.
XapakTepu3oBaTh
MaKPOIBOJIFOIHIO KaK
HAJIBHJIOBYIO 3BOJTIOIIHIO
00pa3oBaHMs KPYITHBIX
TAaKCOHOMUYECKUX CITUHHMII.
OOBACHATH 3HAUCHUE
MAJICOHTOJIOTUICCKUX
WCCIICIOBAHUH JISI TOTy4eHUs
(bakTOB HBOIIOLIUN
OpraHU3MOB.

[TpuBOIUTH IPUMEPHI
OpPraHU3MOB, OTHOCSIITUXCS
K MIePEXOIHBIM (hopMam.
HaspiBath rpymibt
OpPTaHU3MOB, JUIsI KOTOPBIX
BOCCTaHOBJICHBI
(bUIOTeHETUYECKUE PSJIBI.
CpaBHUBATH IPOIECCHI

79



mml GepepansHbiin
lMocynapcTBeHHbIR
OBGpa3oBaTensHbIin

@CTAH DAPT

OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

Temsbl ypokoB
U KOJIMYECTBO YacOB

OcHOBHOE cojziepkaHne

[Tnanupyembie BUIBI yueOHOMH
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MaKpO3BOJIIOIHN
U MHKPO3BOJTIOIIHN

12. Buoreorpajguyeckue
MeTO/Ibl H3YUYeHHUs!
IBOTIONNH (2 1)

buoreorpaduueckue MeTo b1
u3ydeHus sBomonuu. CpaBHeHUE
¢ops! 1 hayHBI MaTEPUKOB

u ocTpoBoB. bruoreorpaduueckue
oOactu 3eMui. BUnpI-aHaeMuKu
Y PEJUKTEHI.

JdeMoHcTpanuu

TaOIuIIbl U CXEMBI:
«buoreorpagpuueckue 30HbI
3emumy, «/Ipeiid KOHTUHEHTOBY,
«PenuKThD).

O6opyroBanue: repdbapuu;
KOJUIEKITUN HACEKOMBIX

PackpsiBaTh conep:xanue
TEPMUHOB U ITOHATHUM:
ounoreorpadusi, SHICMHKH,
PEHKTHI.

OOG0CHOBBIBaThH 3HAYEHUE
ouoreorpaduu s U3yIeHUS
ABOJIIOLIMM OPTaHU3MOB.
[Tepeuncnars
ouoreorpaduueckue o01acTu
3eMiu U OOBSICHITH IPUYHHBI
WX BBIJICIICHUSI.

CpaBHuBatb aopy u payny
MaTEpUKOB U OCTPOBOB,
pacTeHUsI M KUBOTHBIX Pa3HBIX
Ouoreorpaduueckux
obmnacTei.

[IpuBOAUTH TIPUMEPHI
PEJIMKTOBBIX OPraHU3MOB,
BUJIOB-3HJIEMHUKOB.
OOBSCHATH IPUUUHBI
COXpaHEeHHs BUJIOB-
SHJIEMHUKOB U GKUBBIX
HCKOTIAeMBIX)

13. DOmOpuosIornyecKue
U CPABHUTEJIbHO-
Mopdosiornueckue
MeTOobl 3YUYeHH s
IBOJTIOLUH

B w

OMOPHOIOTHYECKHE

Y CPABHUTEIBHO-
MOPGOJIOTHIECKIE METOIbI
M3YUYCHHUS HBOJIIOIUU.
I'eneTnyeckre MeXaHU3MBI
9BOJIIOLIMHA OHTOI'eHE3a U
ITOSIBJICHMS SBOJIFOIIMOHHBIX
HOBIIICCTB.

I"'omonoruuHbie M aHAJIOTUYHBIE
opranbl. PynqumenTapHbie oprassl
Y ataBu3Mbl. MoOJIEKyIIIpHO-
TeHETUYECKHE, OMOXUMHYECKIE
1 MaTEeMaTHUUYE€CKHUE METOIbI
W3YUYEHHUS DBOJIIOLUU.
TI"'oMmonoruunsie

reHbl. COBpeMEHHbIE METObI
MOCTPOCHHUSI (PHUIIOTEHETHIECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUX

M DBOJIIOIUS T€HOMOB.

PackpbIBaTh cosiepikaHue
TEPMUHOB U TIOHSITHIA:
AMOpHOIIOTHSI, MOP(HOJIOTHS,
TOMOJIOTUYHBIC

Y aHAJIOTHYHbBIC OPraHbl,
PYAUMEHTBI, aTaBU3MBI,
OMOXMMUYECKasi TOMOJIOTHSI.
Xapakrepu3oBarth
AMOPHOJIOTHYECKHE,
CPaBHUTEIILHO-
Mopdooruueckue,
MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXUMHUUECKUE,
MaTeMaTHYeCKHUe METO/IbI
W3YYEHUS SBOTIOIUH.

OOBACHATH 3HAYCHHE
3MOPUOIIOTHH, CPABHUTEIBHOM
MOP(hOJIOTHH, MOJIEKYIIIPHON
TeHEeTUKU, OMOXUMUH,
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[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

JdemMoHcTpauuu

Hoptpetst: K. M. bap, A. O.
Kosanesckuii, ®. Mrosep,

3. I'exkenb.

Tab6nuuel u cxembl: «HavanbHbie
CTaJi SMOPUOHAIBHOTO Pa3BUTHS
[T03BOHOYHBIX )KMBOTHBIX),
«['oMO0TYHbIE U aHATIOTHYHBIE
oprasb, «PyIuMeHTbD»,
«ATaBU3MBD», «XPOMOCOMHBIE
HaOOpBI YeNIOBEKa U MIMMITaH3e».
OGopy/ioBanue: KOJIEKIHH,
repOapuu, MyJIsDKM TOMOJIOTUYHBIX,
AQHAJIOTMYHBIX, PyIUMEHTapHbIX
OpraHoB U aTaBU3MOB

OnomH(pOPMATUKA IS
U3YYEHUS BOJIIOIUU
OpraHU3MOB.

OrieHuBaThH BKIA

A. O. KoBainieBckoro

B Pa3BUTHUE IBOJIIOLIUOHHOTO
YUEHHUS.

OnuceiBaTh TeHETUYECKUE
MEXaHU3MBbI SBOJIIOIUN
OHTOT€HE3a U MOSIBICHUS
HBOJIIOIIMOHHBIX HOBIIIECTB.
[IpuBOIMTE IpUMEPHI
aTaBU3MOB U PYJUMEHTAPHBIX
OPraHOB y Pa3IMYHBIX
OPraHu3MOB B OOBSICHATH
MPUYHHBI UX TIOSIBICHHS.
[IpuBOUTE IPUMEPHI
TOMOJIOTUYHBIX

Y aHAJIOTUYHBIX OPTaHOB.
CpaBHHBaTh CTPOEHHUE OPraHOB
y OPraHu3MOB Pa3HbIX
CHCTEMaTU4ECKUX TPYIIIL.
[IpuBOAUTH TIPUMEPHI
OMOXMMHYECKON 1 TeHHOU
TOMOJIOTHH.

OueHuBaTh 3HaYCHHE
OrMoMHGOPMATHKH IS
U3YyYEHHUS 3aKOHOMEPHOCTEH
SBOJTIOIIUHU

14. Oomme
3aKOHOMEPHOCTH

JIBOJIIOIUH
(29

OO61re 3aKOHOMEPHOCTH
(mpaBuna) sBosrouun. Ilpunyun
cmeHvl yuxkyui. HeoGpatumocThb
IBOJIIOIU Y.

AjanTuBHas pajualysl.
HepaBHOMEpHOCTH TEMIIOB
IBOJIIOLIUH.

PackpbIBaTh cojiepikaHue
TEPMUHOB U TIOHSTHIA: CMEHA
(byHKIHI OpraHoB,
HEOOPaTUMOCTh IBOJIIOLINH,
aJlanTUBHAS paJluallys,
HEPaBHOMEPHOCTh TEMIIOB
HBOJIIOLINH, YepEOBaHNE
TJIaBHBIX HaIlpaBJICHUN
HBOJTIOIIHH.

JdemMoHcTpanuu

Tabauel U cxeMbl: «I TaBHBIE
HaIpaBJICHUS YBOIOIMNY, «O01IHe
3aKOHOMEPHOCTH 3BOJIFOLIUID)

AHanmu3MpoBaTh NPUYHHBI
YyepeI0BaHMs TTIaBHBIX
HaIpaBJIEHNUH 3BOJIIOLUN.
[TpuBoUTH IPUMEPHI
IIPOUCXOXKACHUS OPraHU3MOB
OT HECIEUAIN3UPOBAHHBIX
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MIPEAKOB U UX
MPOTPECCUPYIOLLIEH
crernuain3anui.
OOBACHATH IPUYUHBI
HEPaBHOMEPHOCTH TEMIIOB
IBOJIIOLUH.

[IpuBOIUTE IpUMEPHI
aJanTUBHOM pagualuu

y OpPraHu3MOB.

OOBACHATH IPUUUHBI
HEOOPaTUMOCTH HBOJTIOIIUU

15.00001m1eHMe U
cucreMarTusanus 3HAHUH

(1)

TEMA 4. IPOUC

XOXKJIEHUE U PASBUTHUE KU3HU HA 3EMUJIE (20 4)

16. I'mnore3nl
BO3HMKHOBEHUS KU3HHU
Ha 3emiie

(29)

Hayunsbie runoresbl
MPOUCXOXKJECHUS KU3HUA Ha 3eMJIe.
AbGuoreHes u maHCTIIEPMUSI.
Jlonay4yHbI€ TPEACTABIICHUS

0 3apOKJICHUN KU3HU
(kpearonusm). ['unoresa
MOCTOSTHHOTO CaMO3apOKICHUS
JKU3HU U €€ ONPOBEPKEHUE
omnbeiTamu . Penn,

JI. Cnannannanwy, JI. I1acrepa.
[IpoucxoxaeHue Ku3Hu

U acTpOOHOJIOTHSI.
JdemoHcTpauuu

IlopTpeTtel: ®. Peau, JI.
Cnamnannanu, JI. [Tacrep.
Tabaunpl U cxeMpl; «Cxema ombITa
®. Penn», «Cxema onbiTa JI.
[Tactepa 1o uzyyeHuro
CaMO3apOXKACHUS KU3HU

PackpbiBath conepxanue
TEPMUHOB Y MOHSTHI:
KpEalMOHN3M, BUTAJIU3M,
MaHCIIepMUs, a0MOTEHE3.
N3narath Hay4dHbIE THIIOTE3bI
Y TEOPUHU MPOUCXOKICHHUS
JKU3HH Ha 3emiie.

OnuenuBars Bknag ®@. Pequ, JI.
Cnamrannanu, J1. Ilacrepa

B JOpMHUpOBAHNE HAYYHBIX
B3IJISIJIOB HA MPOUCXO0XKICHUE
JKHU3HM Ha 3eMIIe.
[lepeuncnars cTaguu pa3BUTHUS
JKHU3HM Ha 3eMJIe, COTJIacHO
TEOpUHU OHOII0A3a

17. OcHOBHBIE 3TANBI
HEOPraHu4ecKou
IBOJIIOIHH

(249)

OCHOBHBIE 3TaIbl HEOPraHUYECKON
sposroumu. [Inanerapuas
(reosorudeckasi) SBOIOIHSL.
XuMUYecKask 3BOJIIOLHSL.
AOUOTeHHBIN CUHTE3 OpPraHUYeCKUX
BEILIECTB U3 HEOPraHNUECKUX. OIBIT
C. Mumepa u I'. IOpn.
OO0pa3zoBaHMe MOJIUMEPOB U3
MoHoMepoB. KoauepsarHas
runote3a A. M. Onapuna, runoresa

PackpbIBaTh cosepkaHue
TEPMUHOB U TIOHSATHM:
reoJjoruyeckas BOJIOIMS,
XUMUYECKask IBOJIIOLMS,
abnOTeHHBIN CHHTE3,
nepBUYHas aTMocgepa,
KOallepBaTHbIE Karljy,
prOO3UMBI, TPOOHOHTHI.
XapakTepu30BaTh OCHOBHBIE
3TaIbl XUMUYECKOM IBOJIOLUH.
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MAOY COII Ne40 r. Tomcka

1 KOJIMYCCTBO 4aCOB

Temsbl ypokoB

OcHOBHOE cojziepkaHne

[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

HEPBUYHOTO OyIbOHA

JIx. XouneiiHa, TeHETHYeCKast
runore3a . Mémnepa. Pubozumet
(T. Yek) u rurnoresa «mupa PHK» V.
['unGepra. ®opmupoBaHrue MeMOpaH
Y BO3HUKHOBEHHUE MPOTOKIICTKH.
JdemMoHcTpauuu

Hoptpetst: C. Mumnep, I'. FOpu,

A. U. Onapun, Ix. XomnjaeiiH,

I'. Ménnep.

Tabnuibl u cxembl: «Cxema onbITa
C. Munnepa, I'. FOpu», «Tans
HEOPraHMYECKON IBOJIIOLIUN.

HaspiBaTh xumuyeckuii cocTan
NEePBUYHON arMochephl 3eMITn.
OuenuBats Bkiag C.
Munnepa, I'. FOpu, T. Yeka,
V. I'unbepta B popmupoBanue
HAy4YHBIX B3IJISI0B HA
MIPOUCXO0KICHHE KU3HU Ha
3emue.

OnuceIBaTh yCIIOBHUS,
HEO0OXOIUMBIE IS
aOMOreHHOTO CHHTE3a
OPraHUYECKUX COCTMHECHU .
[IpuBOINTE IPUMEPHI MOJIEKYT,
Y KOTOPBIX BOSHHUKIIH
MPOLECCHl TEHETUYECKOTO
KOTTMPOBAHUS

u (pepMeHTaTUBHAs
AKTHUBHOCTb.

O60CHOBBIBATH
HEBO3MOKHOCTH IIOBTOPHOTO
BO3HUKHOBEHUS KU3HU Ha
3emuie

18. UcTopus 3emun

U METO/bI ¢ U3y4eHusl

(24)

Hctopus 3emnu u MeTObI €€
u3yudeHus. Mckonaemble
OPraHN4YeCKHUE OCTATKH.
I'eoxpoHonorus u €€ MeToIbI.
OtHocHTeNnpHas U a0COJIIOTHAS
F€OXPOHOJIOTHSL.
['eoxpoHonornyeckas mkania:
30HBI, 3Pbl, IEPUOJIbI, STIOXHU.
JeMoHcTpanun

TaOauIIbl U CXEMBI:
«"eoxpoHoJIOrHYecKas mKajiay.
O06opyaoBaHue: KOJICKIUU
OKaMEHEJIOCTEH, IMOJIC3HBIX
MCKOIIAEMBIX; MYJISKU
OPraHUYECKUX OCTATKOB
OpPraHU3MOB.

PackpriBath conepxanue
TEPMUHOB Y MOHSTHI:
T€OXPOHOJIOTHS
(oTHOCHTEIBHAS,
a0COJIIOTHAS ), OKAMEHEJIOCTH,
METO/Ibl TEOXPOHOJIOTHH,
F€OXPOHOJIOTUYECKAs IIKaJIa:
SOHBI, APbl, IEPUO/IBI, ITTOXHU.
XapakTepru30BaTh METObI
W3Y4YEHUS] UCTOPUH 3EMIIH.
[lepeuncnars pa3nesnsl
FeOXPOHOJIOTUYECKOM IITKAJIBI.
OueHuBaTh 3HAYCHUE
HCKOMAEMbIX OCTAaTKOB IS
W3Y4YEHUS] UCTOPUH Pa3BUTHUSA
JKU3HU Ha 3eMiie.

OOBACHATH XapakTep
pacupeneneHus HCKOaeMbIX
OCTaTKOB B 3¢€MHOMU KOpE.
CpaBHMBATh METObI
a0COIIOTHOM M OTHOCHTEIIBHOM
r€0XpPOHOJIOTHH
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[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

19. HauyanbHbIe 3Tanbl
OpraHuyvecKo
3BOJIIOLMH

(29)

HauanbHble 3Tansl opraHu4ecKou
sBositonnu. [losiBeHue u BOIIOLUS
HEPBbIX KJIETOK. DBOIIOLMS
MeTabonn3Ma. Bo3HukHOBEHME
nepBbIX 3kocucteM. CoBpeMeHHbIE
MUKPOOHBIE OMOTIIIEHKH KaK aHaJlor
MepBBIX Ha 3eMJie cOOOIIECTB.
CrpomaronuTsl. [Ipokaprnorsl

u 9yKapuoTsl. [Ipoucxoxnenne
9YKapuoOT (CUMOUOTEHE3).
DBOJIIOIIMOHHOE TTPOUCXO0KICHHE
BHUPYCOB.

JdeMoHcTpanuun

Tabauiet u cxeMel: «HavanbHbie
3Tanbl OPraHUYeCKON IBOJIIOLUNY,
«Cxema 00pazoBaHus DYKapHOT
nyTéM cuMmbuorenesay», «CtpoeHue
BHUpYCa»

PackpsiBaTh conep:xanue
TEPMUHOB U ITOHATHUI:
«IIOCIIETHUN YHUBEPCAIBHBIN
001l npeaok»,
OJ/IHOKJIETOYHbIE OPT'aHU3MBI,
IIPOKApUOTHI, SyKapUOTHI,
CUMOMOTCHE3.
XapakTepru30BaTh HAYAJIbHbIE
ATambl OPraHUYECKON
ABOJIIOLUH.

[IpuBOIMTE IpUMEPHI
apomopdo3os

MEPBBIX OTHOKJIETOUHBIX
OpraHU3MOB.
XapakTepru30BaTh OCHOBHBIE
ITOJIOXKEHNUS U T0OKA3aTeJIbCTBa
TUINOTE3bl CUMOUOTEHEe3a.
Jloka3bIBaTh
I10JIyaBTOHOMHOCTb
MUTOXOHJPHUH U IIACTUL, UX
IIPOUCXOXKACHHUE OT
IIPOKAPUOTUYECKUX KIIETOK.
Jlenate BBIBOJIBI O 3HAYCHUH
BO3HUKHOBEHUS ()OTOCHHTE3A,
(dbopmupoBaHus sapa JUIs
JAJIBHENIIETO Pa3BUTHS JKU3HU
Ha 3eMIIe.

XapakTepu3oBaTh TUIIOTE3bI
IIPOUCXOXKACHUS BUPYCOB

20. DBoIOIUS IYKAPHOT

(1)

[IpoucxoxaeHre MHOTOKJIETOUYHBIX
OpraHu3MoB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpraHu3moB. JleMoOHCTpaumn
Iloptpet: N. 1. Me4yHUKOB.
Tabmuiel U cxeMbl: «HavanpHbIe
JTaIbl OPraHUYECKOU IBOJIFOLUNY,
«CucremMa XKUBOU MPUPOIBD)

PackpbIBaTh cosepkaHue
TEPMUHOB U NOHSATHIA:
IPOKapPHUOTHI, 3YKaPHOTHI,
MHOT'OKJIETOYHOCTb,
crienManu3anus KieTox,
BHUPYCHI.
XapakTepu3oBaTh
IIPOUCXOXKACHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHMBaTh 0COOEHHOCTH
9YKapUOTHYECKHUX

Y IPOKapHUOTUYECKUX
OpraHU3MOB.

Ha3biBaTh OCHOBHBIE
apoMopdO3bl 3yKapuOT
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NS TEeIbHOCTH 00yJaromuxcs

Y OLICHUBAThH UX 3HAYECHUE IS
JAIbHENIIETO Pa3BUTHS )KU3HU

21. OcHOBHBIE ITaNbI
3BOJIIOIIMHA

PACTHTEJILHOT0 MUPA
(29

OCHOBHBIE ATAITBI YBOJIOIIH
BBICIINX pacTeHuid. OCHOBHEIE
apoMopdo3bl pacTeHuit. Borxon
pacrenuii Ha cymy. [losBiaeHue
CIOPOBBIX PACTEHHI U 3aBOEBAaHUE
umu cymu. CeMEeHHBIE PACTCHHS.
[TpouncxosxaeHne IBETKOBBIX
pacTeHui.

JdemMoHcTpanuu

Tabauiie! U cxeMel: «KApoMOpdO3bI
pactenuit», «PuHnoduTs»,
«OTHOKJIETOYHbIE BOJIOPOCIINY,
«MHOTOKJIETOYHBIE BOAOPOCIH,
«Mxmny, «[lamopoTHUKHY,
«l"'omoceMeHHbIE paCTEHUS,
«Oprassl [IBETKOBBIX PACTECHUI.
OO0opyznoBanue: repoapuun
pacTeHMil pa3IMYHbIX OT/IENIOB.
JlaGopaTopHble U MIPaKTHYeCKHUe
padoThI

[IpakTtuueckas pabora
«M3ydenne ocoOeHHOCTEH
CTpOEHUS pacTEHUI pa3HbIX
OTJIETIOB»

PackpsiBaTh conep:xanue
TEPMUHOB U ITOHATHUM:
BOJIOPOCITH, PUHUO(PHTHI, MXH,
NanopOTHUKOOOpa3HEbIE,
CEeMEHHBIE TATIOPOTHHUKH,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, Oecroioe
nokoJjieHue (crnopodur),
I0JIOBOE IOKOJICHHE
(rameTodur).

[TepeuncrisaTh OCHOBHBIE ATAIIBI
SBOJIIOINH PACTUTEITHHOTO
MHpa.

Ha3zpiBaTh OCHOBHBIE
apoMop(}o3bl pacTeHHI

U OLICHHUBATh UX
SBOJIIOI[MOHHOE 3HAUYEHUE.

CpaBHHBaTh 0COOCHHOCTH
CTPOEHHUS pPACTEHUI Pa3HBIX
OTJIEJIOB

22. OcHOBHBIE ATANbI
IBOJIIOIMHU KHBOTHOI'0
MHupa

(29)

OcCHOBHBI€ ATaIbI BOJIOIUU
KUBOTHOTO Mupa. OCHOBHbIE
apoMopdo3bl )KUBOTHBIX. BeHackas
(ayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX THIIOB.
[TepBBIe XOpAOBBIE )KUBOTHBIE.
JKu3Hbe B Boge. DBOIIIONHA
no3BOHOYHBIX. [IponcxoxaeHue
aMmuOuii ¥ penTUITHA.
[IpoucxoxaeHne MISKOTTHTAIOIINX
Y TITHII.

[IpuHIHT KIIFOYEBOTO
apomopgo3a.

OcBoeHune 0ecro3BOHOYHBIMU

¥ TIO3BOHOYHBIMU KUBOTHBIMU
CYIIIH.

JdeMoHcTpanuu

Ta6n1/1g1>1 H_cxeMbl: «Cxema
Pa3sBUTUA ) KUBOTHOT'O MHUPa»,

PackpbiBath conepxkanue
TEPMHUHOB Y TTOHATHH:
MpoCTeHIIne, IacCTUHYATHIE,
KHUIIICYHOIIOJIOCTHBIEC, TNIOCKHE
YEepBH, YWICHUCTOHOTHE, PHIOBI,
36MHOBO/IHEIC,
MIPECMBIKAIOIIHUECS, TITHIIBI,
MJIEKOITUTAIOIIHE, SKTOJEPMa,
SHTOJIEpMa, ME30IepMa,
JIBYCTOPOHHSISI CHMMETPUSI,
TEMJIOKPOBHOCTb.
[lepeuncnaTb OCHOBHBIE ATAIbI
HBOJIOLMN KUBOTHOTO MUPA.
HasbsiBath OCHOBHBIE
npeaganTaiui,
CIIOCOOCTBOBABIIIE BBIXOTY
JKUBOTHBIX Ha CYIILY.
O1ieHUBaThH 3HAYCHUE
Pa3BUTHUSL HEPBHOM CUCTEMBI
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Temsbl ypokoB
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NS TEeIbHOCTH 00yJaromuxcs

«ApoMOop(}O3bI )KUBOTHBIX,
«IIpocreiimuey,
«KumegnonosoctaeIe», «Ilnockme
yepBu», «YIeHUCTOHOTHEY,
«PBIOBI», «36MHOBOJIHEICY,
«Ipecmbikaromuecs», «[ITUIbI»,
«MIIEKOTIUTAIOIIHEY.
OO0opyzoBaHue: KOJUIEKIIUU
HaCEKOMBIX; BJIaXXHBIE MTpenapaThl
YKUBOTHBIX; PAKOBHHBI MOJUTFOCKOB;
KOJUTEKITUH UTJIOKOXKHUX; CKEJICTHI
TMO3BOHOYHBIX KUBOTHBIX; Uy4esa
MITUI] U 3BEPEN.

JlabopaTopHble U IPaKTHYECKHE
padoThI

[IpakTuueckas pabora
«M3ydenne ocoOeHHOCTEM
CTPOCHHMS TIO3BOHOYHBIX
YKUBOTHBIX)»

JUTSL IPUCTIOCOOJICHUS
JKMBOTHBIX K YCJIOBHAM
OKpY>KalOIlEH Cpeibl.
OOBACHATD IPUUUHBI
HBOJIIOLIMOHHOTO paclBeTa
HACCKOMBIX, KOCTHBIX PHIO,
ITUIL, MICKOIIUTAOIINX

23. Pa3BuTHe JKU3HU HA

3emJie
B9

Pa3BuTue )u3Hu Ha 3emiie 1o 3pam
U MIEPUOJIaM: apXeu, MPOTEPO30H,
Majaeo030M, Me3030M, KalfHO30M.
OO01as XxapakTepucTUKa KiiuMaTa
Y T€0JIOTMYECKUX MPOIECCOB.
[TosiBnenue u pacuBet
XapaKTEepPHBIX OPTaHU3MOB.
VYrneobpazoBaHue: ero ycioBus
U BJIMSHHE Ha Ta30BbIN COCTaB
aTMoc(hepsl.

MaccoBble BBIMUpaHUS —
9KOJIOTMYECKHE KPUZHUCHI
IPOIILIOTO.

PackpriBath conepxanue
TEPMHUHOB U MOHATHI: apXei,
apxebakrepuu,
[IMaHOOAKTEPHH, TPOTEPO30H,
najaeo30i, KeMOpHii, OPIOBUK,
CUJIYp, I€BOH, KapOOH, TIEPMb,
[Tanres, TeTuc, TpUIOOUTHI,
PUHUO(UTHI, PAKOCKOPITHOHBI,
MaHIIUPHBIE PHIOHI,
KOTHJI03aBPhI, ME30301,
I'onaBana, JlaBpaszus, Tpuac,
10pa, MeJl, XBOWHEIE,
THHKTOBBIC, CAarOBHUKOBBIC,
OCJIIEMHUTBI, AMMOHHUTHI,

[IpuumnHbl U cnEeACTBUSA MaCCOBBIX
BbIMUpaHuil. COBpEMEHHBbII
9KOJIOTMYECKUN KPU3HC, €TO
ocobenHoctH. [Ipobnema
COXpaHeHMs OMopa3HOoOOpa3us Ha
3emie.

JdemMoncTpanuu

Tabauiel u cxeMbl: «Pa3BuTtue
JKU3HU B apXEHUCKOU dpey,
«Pa3BuTHE XU3HU

B IIPOTEPO30UCKOM IPEM,
«Pa3BuTHE )KU3HU B NTAJIE030MCKON

JIUHO3aBPbI, aAPXCOTTEPHKC,
MTOKPBITOCEMEHHBIC, KAMHO30H,
najieoreH, HeoreH,
AHTPOTIOr'€H, MaCCOBOE
BBEIMUPAHUE.
XapakTepu3oBaTh pa3BUTHE
JKW3HU Ha 3eMJie 1o 3pam

U MIEPUOJIaM.

YcraHaBIMBaTh 3aBUCUMOCTh
MEXy T€0JIOTHYECKUMU
MpoLIeCCAMH, U3MEHEHUSAMU
KJIMMAaTa U MpoleccaMmu
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U KOJIMYECTBO YacOB JEATeIbHOCTH 00YyJaIOIINXCs
ape», «Pa3BuTHe Xu3HU B JKUBOUW IIPUPOJIE.
B M€30301CKOH 3pe», «Pa3Burne OOBACHATH IPUUMHBI paclBeTa
JKU3HU B KAWHO30UCKOU dpe» CHUCTEMaTUYECKUX IPYyIIII
OPraHn3MOB B Pa3JIM4HbIC IPbI
Y [IEPUOJIBIL.

AHanu3upoBaTh NPUUUHBI U
CJIEJICTBUSI MAaCCOBBIX
BBIMHUPAHUI.

HaspiBaTh OCHOBHBIE
apoMop(}o3bl pacTeHHI

Y )KUBOTHBIX.

[IpuBOIMTE IpUMEPHI
NEePEXOIHBIX GopM
OpraHU3MOB.
AHanu3upoBaTh MyTu
pelieHus npooIeMbl
COXpaHeHus O6MopazHo0Opa3us

Ha 3emiie
24. CoBpemeHHast CoBpemMeHHas cuctema PackpeiBath conepkanue
CHCTEMA OPraHNuYecKoro | opraHudeckoro Mupa. [I[puHIMIBI | TEPMUHOB U MOHATHI:
Mupa KJ1accupuKauu OakTepuu, apXeH, BHICIIIHE
24) oprann3mMoB. OCHOBHbIE pacTeHus, 3eNEHBIE
CHUCTEMAaTUYECKHUE TPYIIIIHI BOJIOPOCITH, OarpstHKu, Oypbie
OpraHU3MOB. BOJIOPOCIIH, MOXOBU/IHBIE,
MaOPOTHUKOBH/IHBIE,
JeMoHcTpanumn XBOILIEBU/IHBIE,
Tabauiel u cxeMel: «CoBpeMeHHas | IJIayHOBUIHBIE,
CUCTEMa OPraHu4eCcKOro MUpay» rOJIOCEMEHHBIE,

MOKPBITOCEMEHHBIE, TPOTUCTHI,
KHMIIIEYHOIIOJIOCTHBIE, IJIOCKHE
YepBU, KPYIJIbIC YSPBH,
KOJIbYaThIC YCPBH,
YJIEHUCTOHOI'HE, MOJUTFOCKH,
UTJIOKOXKHE, XOPJIOBBIC, TPUOBI,
JUIIARHUKH, BUPYCHI.
XapakTepru3oBaTh
COBPEMEHHYIO CUCTEMY
OpPraHUYECKOTO MHPA;
Ha3bIBAaTh OCHOBHBIE
CUCTeMaTHYECKUE TPYIIIbI
OpraHU3MOB.

OOBACHATH PUHIIUITBI
KJIaCCH(UKAIIUU OPTaHU3MOB.
[TepeuncisiTh OCHOBHBIE
MPU3HAKU TPOKAPHOT,
pacTeHUiA, )KUBOTHBIX, TPHOOB,
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yp OcHOBHOE cojiepKaHuE Py e
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KpacHbIX U OypbIX
BOJIOPOCIIEH.

[IpuBOIUTE IpUMEPHI
MPEICTABUTEIEH OCHOBHBIX
CUCTEMATUUYECKUX PYII
OpraHu3MOB

25. O600uIeHUE N
cHCTeMATH3alus 3HAHUH.
KonTtpoabnas padora Ne2

2w
TEMA 5. MNPOUCXOXJIEHUE YEJIOBEKA — AHTPOIIOT'EHE3 (14 4)
26. AHTpOMOJIOTHST — Paznener u 3amaun anTpomnosioruu. | PackpeiBath conepikanue
HAayKa 0 YeJioBeKe MeTop1 aHTPOTIOTIOTHH. TEPMHUHOB Y TTOHSTHH:
(14) JdemoHcTpauunu AHTPOTIOJOTHUSI, MOP(OJIOTHS,
Tabnuiel U cxeMbl: «MeToabl aHTPOTIOTEHE3,
AQHTPOTIOJIOTHUI. AHTPOTIOMETPHS,
O0GopyIOBaHUE: MYJISDKH PEKOHCTPYKITHUS, apXEOJIOTHS,
OKaMEHEJIOCTEH, PeIMETOB sTHOTpadwHs.
MaTepUAILHOW KYJIBTYPBI TTPEIKOB HaswiBaTh pazaensl u 3a1aun
yenoBeka; (hoTorpaduu HaX0I0K AHTPOTIOJIOTHH.
HCKOTIAeMBIX OCTaTKOB YeJI0BEKa XapakTepru30BaTh METOIbI
AHTPOTIOJIOTHUU Y CPABHUBATH
UX MEXTy COOOH.
Br1aensiTe BOpOCHI 3BOJTIOIMH
YeJIOBEKa, UCCIICAYEMbIC TIPH
MTOMOIIIH PA3JIMYHBIX METOJIOB
27. PazBuTne CraHoBIIeHHE MTPEICTaBICHNUN PackpbiBath conepxkanue
npeacTaBJIeHuit 0 MPOUCXOXKICHUH YEJIOBEKA. TEPMHUHOB U TTOHATHH:
0 MPOUCXOXKTEHUH Penuruo3sneie Bo33peHus.. AHTPOTIOTEHHAs TEOPHSI,
YeJi0BeKa CoBpeMeHHbIE HAYUHbIE TEOPUH. TpyAoBas Teopusi, HOmMo
(29) JleMoHCTpAIHH sapiens.
IlopTpet: Y. HapBuH. OuenuBats Bkiag Y. Jlapsuna
Tabuuipl u cxembl: «MeToapl B Pa3BUTHUE NPEICTABICHUMA
AQHTPOTOJIOTUN. 0 MPOUCXOKIECHUHU YeJIOBEKa.
O06opyIoBaHUE: MYISKA ApPryMEeHTUPOBAHHO
OKaMEHEeJIOCTEH, MPEIMETOB KPUTHUKOBAThH PEIUTUO3HBIE
MaTepualbHOU KYJIbTYpbI IPEIKOB | MPEICTABICHUS
YEJIOBEKa; PeNpOIyKIUU 0 MPOUCXOXK/ICHUU YEJIOBEKa
(dororpadun) kapTuH C MO3UIIMU €CTECTBEHHBIX
¢ MUGDOTIOTUYECKUMU HayK.
1 OMOJIEHCKUMU CIOKETaMU XapakTepu3oBaTh HayYHbIE
MPOUCXOKICHUS YEeIIOBEKa TEOPUU MPOUCXOKICHUS
YeJI0BeKa
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28. MecTo 4e10BeKa
B cHUCTeMe
OpPraHHYecKOro Mupa
(24)

CXOJICTBO YEIIOBEKA C JKMBOTHBIMU.
CucreMaTH4ecKoe I0JI0KECHUE
yejtoBeka. CBHICTEILCTBA
CXOJICTBA YeJIOBEKA C YKUBOTHBIMH:
CPaBHUTEIHLHO-MOP(O-JIOTHUECKUE,
AMOpHOIOTUYECKUE, (PU3NO0JIOTO-
OUMOXUMUYECKHE, ITOBEICHUCCKIE.
OTJ'II/ILII/ISI YCJIOBCKA OT )KUBOTHBIX.

PackpsiBath conepxanue
TEPMHUHOB U ITOHATHI:
PYIMMEHTHI Y 4EI0BEKa,
aTaBU3MBI y YEIIOBEKA,
IIPSIMOXOKIEHUE, BTOpast
CUTHAJIbHAs CUCTEMA.
OnpenensaTs CUCTEMAaTHIECKOE
MIOJIO’KECHHE YEIIOBEKA

B OPTaHUYECKOM MHDE.
BbISABIATE 4epThI CXOACTBA
Y pa3audus 4eJ0BEKa

Y KUBOTHBIX.

[IpssMOXO)KI€EHNE N KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB.
PazButHe ronoBHoro Mosra

Y BTOPOM CUTHAJIbHOM CUCTEMBI.
JdemoHcTpauuu

Tabnuiiet u cxembl: «I 0J0BHOM
MO3T YEJIOBEKay,
«YemnoBekooOpa3HbIe 00E3bSHBI,
«CKeneT 4enoBeKa 1 CKeJleT
IUMIaH3e», «PyTuMeHTsI

Y aTaBU3MBI».

O06opyIoBaHKE: CKEJIET YeJIOBEKa,
MOJIEJIb Yeperna 4YejJoBeKa U uepena
LIMMIIaH3€; MOJIEIb KUCTU
YEJIOBEKa U KUCTH IIMMIIaH3€.
JlaGopaTopHble U IPaKTUYeCKHUE
padoThI

JlabopaTtopHas pabora

Ne 4 «3yuenne ocobeHHOCTEH
CTPOEHHMSI CKEJIeTa YeJIOBEKa,
CBSI3aHHBIX C MPAMOXOKIECHUEM»

XapakTepru3oBaTh
CBHUJICTEIILCTBA CXOJCTBA
YeJI0BEeKA W KUBOTHBIX
(cpaBHUTENIBHO-
MOP(OJIOTHUECKHE,
SMOPHOJIOTHYECKHE,
(bHU3H0JIOTO-OMOXUMUYECKUE,
MOBEJICHYCCKHUE).
[IpuBOAUTH TTPUMEPHI
aTaBU3MOB U PyJIMMEHTOB

y 4eoBeKa.

OnuceiBaTh NPU3HAKU
yesioBeKa, chopMUPOBABILIKECS
B CBSI3H C JIPEBECHBIM 00pa3oM
YKU3HHU MIPEJIKOB

U IPSIMOXOXKACHHUEM.
BhISBIISITE IPUYHHBL
0COOEHHOCTEH CTPOCHHUS
yeperna 4yenoBeka 1o
CPaBHEHUIO

C 4eJI0BEKOOOpa3HBIMU
00e3bsTHAMH.

CpaBHUBATH OPYIUHHYIO
JeSITeNIbHOCTh YeIoBeKa

Y )KUBOTHBIX.

CpaBHUBATh OCOOCHHOCTH
BBICILIEN HEPBHOM
NEeSITeIbHOCTH YeIoBeKa

Y )KMUBOTHBIX

29. JIBuaKy1IMe CHJIbl
(paxTOpBI)

JBroxymiue cuibl (pakTopsl)
aHTpPO-TIIOTeHe3a: OMOJIOTHYECKUe,

P ACKpPBIBAThb COACPIKAHUC
TCPMHUHOB U MMOHSATHUH:
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aHTpoNorene3a
(2 9)

conuanbHbie. COOTHOIIEHUE
OMOJIOTMYECKUX U COLIMAIbHBIX
(aKTOpOB B aHTPOTIOTEHE3E.
JdemMoHcTpanuu

Tabauie! U cxeMel: «JIBuxymiue
CHUJIbI aHTPOTIOT'€HE3a.
O060pyI0BaHUE: MYJISKU
MIPEAMETOB MaTEPUAIBHON
KYJIbTYpPbI IPEIKOB YeJIOBEKa

HaCJIe/ICTBEHHAS
U3MEHYHUBOCTb, €CTECTBEHHBII
oTOOp, OpyauitHas
NeSITeIbHOCTD, TPYIIIOBOE
COTPYAHUYECTBO, OOIIICHHE,
peub.

XapakTepru30BaTh ABUKYINE
CHUJIBI aHTPOTIOT€HEe3a:
OMOJIOTHYECKHUE U COIIHAIbHBIC

30. OcHOBHBIE CTAAUM
aHTpoNorexHesa
29

OcHOBHBIE CTaJMH AHTPOTIOTEHE3A.
Pannue yenoBekooOpazHbie
00e3bsiHBI (IPOKOHCYIIBI) U paHHHE
MOHTUIBI —

001I1e TPEAKU YeIIOBEKOOOPa3HBIX
00€3bSTH U JIIOJICH.
ABCTpaJOTIUTEKA — JIBYHOTHE
NpeaKu Jroaen. YenoBek yMenbIi,
TepBbIE U3TOTOBIICHUS OPYIUI
Tpyna. YUenoBek npssMOXOASIIUN U
MEPBBII BBIXOI JIIOJICH 32 MPEICIbI
Adpuku. Yenosek
reiaenp0eprekuil — 00Ul mpeIoK
HEaHAEPTAIbCKOTO YEJIIOBEKA U
yesoBeKka pazymHoro. Yenosek
HEaHJIEPTAIbCKUI KaK BU/ JIIOJICH
X0JOJHOI0 Kinmara. YemoBek
pa3yMHBIH COBPEMEHHOTO THUIIA,
JICHUCOBCKHUI YeJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a IpejeiamMmu
Adpuku. [Taneorenernka

Y MajJeoreHOMHUKA.
JeMoHcTpanun

Iloptpetsr: JI. JIukn, . 4.
Porunckuii, M. M. I'epacumos.
TaOauIIbl U CXEMBIL:
«3BOJIFOIIMOHHOE JIPEBO
YEJIOBEKa», K ABCTPATIOMUTEKY,
«Henosek ymensliiny, «HeaoBek
NPAMOXOJAIMI, «/{eHUCOBCKUI
yenoBek», «Heanaepranbuby,
«KpomanboHniis, «Ilpeaku
YEeJI0BEKaY.

OG6opyioBaHKe: MOJIENIN TOPCA
MPEAKOB YEIOBEKA; MYJISIKU
MpeAMETOB MaTEPUAIbLHOM
KYJIbTYpbI IPEIKOB YEJIOBEKa

PackpsiBaTh conepxanue
TEPMUHOB U ITOHATHUM:
aBCTpaJIonuTeK, YenoBek
yMmenbii, Yenosek
npAMoXoasaunid, YenoBek
reiinensoeprekuii, Yenonek
HEaHJEPTAIbCKUH,
KpOMaHbOHEI, TIEHUCOBCKUI
4yelnoBeK, YemoBeK pa3yMHBII
COBPEMEHHOTO THIIA,
NaJeOreHEeTHKA.
XapakTepru30BaTh OCHOBHBIE
CTaJNM aHTPOIIOTEHE3A.
BBIABIISITE NpOrpeCCUBHBIE
YepThl, MOSBUBILIHECS

y IPEJIKOB YeJI0OBEKA Ha
pPa3HbIX CTAIUSIX
aHTPOIIOreHe3a.

[IpuBOUTH IPUMEPHI
MIPEJICTaBUTENIEH OCHOBHBIX
CTaJuil aHTPOIIOT€HE3A:
OIMCBIBATh UX
AHTPONIOMETPUYECKUE JaHHBIE,
00pa3 )KU3HU U OpYAHs Tpy/a.
CpaBHUBaTh NpeACTaBUTENCH
OCHOBHBIX CTaJuil
aHTpOIIOreHe3a
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31. DBosrouus
COBPEMEHHOI0 YeJI0BeKa
(249)

DBOJIIOIHS COBPEMEHHOTO
yenoBeka. EctecTBeHHbIN 0TOOD

B MOMYJIALMSIX YETOBEKA.
MyTanuoHHBI mpouecc

1 osmmMop¢usM. [lonynsaunonnsie
BOJIHBI, JIpeii() TeHOB, MUTpAITHSI

u «3(pdexT ocHoBaTENA»

B MOMYJISIIIUSIX COBPEMEHHOTO
YeJ0BeKa.

JdemMoHcTpanuu

TaOauIILl B CXEMBL: «DTaIbl
SBOJIIOIMHY YETIOBEKA

PackpsiBaTh conep:xanue
TEPMUHOB U ITOHATHUI:
MYTaLMOHHBIN ITpoLIECC,
HOJMMOPPH3M,
HOMYJISILIMOHHBIE BOJIHBI,
npeti reHoB, MUTpaITHS,
«a(pdexT ocHOBaTENS.
XapakTepru3oBaTh poOJib
€CTECTBEHHOT0 0TOOpa

B MOMYJISIIMSIX COBPEMEHHOTO
YeJI0BEeKa.

OueHuBath poJib
MYTalMOHHOIO Mpolecca,
MOMYJISIIIMOHHBIX BOJIH,
npeiida TeHOB, MUTPAIUH,
«@(pdexTa ocHOBaTENSD

B DBOJIIOLIMH MTOMYJISILAN
COBPEMEHHOTO YeJIOBeKa.
[TpyuBOAUTH IPUMEPHI
(hakTOpOB, CIOCOOHBIX BHI3BATH
HOMYJIALMOHHBIE BOJIHBI

B 3BOJIIOLIMU COBPEMEHHOTO
yenoBeKa

32. YesroBeveckne pachl.
MexkaucununjanHapHbie
METO/Ibl AHTPOIOJIOTHH
(24)

UYenoseueckue pacel. [lonstue

o pace. bonbiue pacsor:

€BpOIICOn THAs (€Bpa3HiiCKas),
aBCTPAJIO-HETPOUAHAS
(’KBaTOpHUaNIbHAs ), MOHTOJIOUHAS
(a3marcko-amepukaHckas). Bpems
U IIyTH PacCelIeHUs YeJIoBeKa 110
riaHere. ENMMHCTBO YenoBeYecKuX
pac. Hayunast HECOCTOSITEIbHOCTD
pacusma. [Ipucnoco6ieHHOCTh
Yel0BeKa K Pa3HbIM YCIOBUAM
OKPY>KaIoIllel CpeIbl.

PackpbIBaTh cojiepikaHue
TEPMUHOB U TIOHSTHI: paca,
pacoreHes, pacusm,
COLIMATBHBIN JAPBUHH3M.
XapakTepu30BaTh MPU3HAKU
0O0JIBIINX pac YeIoBeKa:
€BPOTCOMNTHOM (€BPa3UIMCKOM ),
ABCTPAJIO-HETPOUTHOU
(3KBaTOpHATBHOMN),
MOHTOJIOUTHOH (23UaTCKO-
-aMEPHUKaHCKOM ).

BBISIBIIATE IPUYHHBI
BO3HUKHOBCHUS YEIIOBEYCCKUX
pac.

Bnusinue reorpaduueckoit cpezpl
u Jipeiiha reHoB Ha MOP(OIIOTHIO
U GU3UOJIOTHIO YeNIOBeKa.
MeXMCUUIUTMHAPHBIE METOIbI

B usuveckoit (OMOIOTHYECKO)
AHTPOTIOJIOTUH. DBOIIOIIMOHHAS
aHTPOTIOJIOTUs

Y TaJIC0AHTPOTIONOT Usl

[TpuBOANTE PUMEPHI
a/IalITUBHBIX MTPU-3HAKOB

y IpeACTaBUTEIEN
4eJI0BEYECKHUX Pac.
[IpuBoNTE CBUAETENLCTBA
€MHCTBA IPOUCXOKICHUS
4eJI0BEYECKHUX Pac.
ComnocTaBiATh alaiTUBHbIE
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YEJIOBEYECKUX MOIYJIALMM.
buocounaneHbie nccneI0BaHus
IpUposl yenoseka. McecenenoBanue
KO?BOJIIOIIMHA OMOJIOTUYECKOTO

U COLIMAJIBHOIO B YEJIOBEKE.
JdeMoHcTpanuu

Tabauie! u cxeMel: «Pacel
YEJIOBEKay.

JlaGopaTopHble U MpaKTHYecKHe
padoThI

[IpakTuueckas pabora
«M3y4eHne dKOJIOTMYECKUX
aJanTalyil 4YeJI0BEKay

THIIBI JIFOJEH C paCOBBIMU
IIPU3HAKAMU.

Jloka3pIBaTh HAYYHYIO
HECOCTOSITCIIBHOCTh PaCU3Ma

33. KoutpoJabHasi pagoTa
Ne3 (1 4)

TEMA 6. 9KOJIOTHUSI — HAYKA O B3BAUMOOTHOIIEHUSIX OPTAHU3MOB
U HAJIOPTAHU3MEHHBIX CUCTEM C OKPYKAIOLIEI CPEJOM (4 u)

34. 3apoxnenue
¥ pa3BUTHE KOJOTHH

(1 4)

3apoXxaeHUE U Pa3BUTHE YKOJIOTUH
B Tpynax A. I'ymbGonbara, K. ©.
Pynwe, H. A. CeBepuoBa,

9. I'ekkens, A. Teacnu, B. H.
CykauéBa. Paznensl u 3agaun
9KoJIOrun. CBS3b SKOJIOTHH

C APYTHMMH HayKaMH.
JdemoHcTpauuu

Hoptpetsl: A. ['ymO0BIT,

K. ®@. Pynbe, H. A. CeBep1ios,
9. I'exkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel U cxeMpl: «Pa3nenst
SKOJIOTHI

PackpriBath conepxanue
TEPMUHOB Y MTOHSTHIA:
9KOJIOT S, AyTIKOJIOT U,
CUHAKOJIOTHSI, YKOJIOTUS
COOOIIECTB K DKOCHCTEM,
9KOJIOTHS BUAOB U HOMYJISLUH.
XapakTepru3oBaTb OCHOBHbIE
STarnbl 3apOKIACHUS U Pa3BUTHS
9KOJIOTHH KaK HaYyKH.
[TpuBOIUTH IPUMEPHI
00BEKTOB U3y4EHUS IKOJIOTHH.
Ha3zbiBaTh OCHOBHBIE 33/1a4H,
CTOsIIIIKeE TIepe]] YIEHbBIMU-
9KOJIOTaMHU.

YcTaHaBnuBaTh B3aUMOCBSI3b
9KOJIOTHH C JPYTUMU HAyKaMH

35. Meroapl YKOJIOT M.
3Hauenmne
IKOJOrHYEeCKNX 3HAHUM
JUIS1 YeJIOBeKAa

(349)

Mertoab! 3kosioruu. Iloneseie
HaOII0IeHHS. DKCIIEPUMEHTHI

B DKOJIOTMHU: IIPUPOIHBIE

u nabopatopHsie. MoienupoBaHue
B DKOJIOTMU. MOHUTOPUHT
OKpY’Karollel Cpelibl: JIOKAJIbHBIM,
PETHOHANBHBIN U II100aIbHBIH.
3HaueHHE PKOJOTUUECKUX 3HAHUI
JUTSl 4eTT0BeKa. DKOJOTHYECKOE
MHMPOBO33pEHHUE KaK OCHOBA CBS3EN
YEJI0BEUYECTBA C IPUPOIOH.

PackpeiBaTh conepxanue
TEPMUHOB U ITOHSATUN: TTOJIEBBIE
HAOIIOICHN 1, MOHUTOPUHT
OKPYKAKOLIEN CPEIbl,
MOJIEIIMPOBAHUE, DKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.
XapakTepu3oBaTh METObI
DKOJIOTUH.

[IpuBoaAUTE IPUMEPHI MTOJEBBIX
HAOIOICHHUI B DKOJIOTHH.
BrIsIBIIATE 0COOEHHOCTH
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DOopMHUPOBAHHE IKOJIOTHUECKON
KYJIBTYPBI i 9KOJIOTHYECKOM
TPaAaMOTHOCTHU HACEJICHUSI.
JdemMoHcTpanuu

Tabnuiel U cxemMpl: «MeTo bl
IKOJOTUMY, «CXeMa MOHUTOPHHTA
OKpYKarollen Cpesibl».
JlabopaTopHble U IPAKTHYECKHUE
padoTbI

JlabopaTtopHas pabora

Ne 5 «M3ydueHue MeTo10B
9KOJIOTUYECKHUX UCCIICTOBAHUIN

MOHHMTOPHHIA OKPYKAIOILIEH
Cpenbl KaK METo/1a
9KOJIOTMYCCKHUX HCCIICTOBAHHUH.
O00CHOBBIBAThL 3HAYEHHE
HKCIIEPUMEHTOB

B DKOJIOTUTYECKUX
uccienoBanusx. CpaBHUBATh
nabopaTopHbIE U MPUPOIAHBIE
HKCIIEPUMEHTHI KaK METOIbI
9KOJIOTMYECKHUX HCCIIETOBAHHUM.
O1eHuBaThL 3Ha4YEHHUE
MIPOTHO3MPOBAHUS KaK METOa
JKOJOTHYECKUX UCCIIEI0BAHUM.
O060CHOBBIBATH
HEOOXOINMOCTE
IKOJIOTHYECKUX 3HAHUM JUIA
COBPEMEHHOTO YeJI0OBEKa

TEMA 7. OPTAHU3MBbI U CPEJJA OBUTAHUA (12 v)

36. DKoJI0rnYecKne
dakropsl (1 4)

Dxoyiornyeckue HaxkTopsl

1 3aKOHOMEPHOCTH UX JICHCTBUS.
Knaccudukanus skogoruyeckux
(hakTOpOB: aOMOTHYECKHUE,
OMOTHUYECKHE, aHTPOTIOTCHHBIE.
OO01re 3aKOHOMEPHOCTH
NEeNCTBUS SKOJIOTUYECKUX
¢dakropos. [IpaBuiio MuHUMyMa
(K. llInpenrens, FO. JIubux).
TonepaHTHOCTb. OBpUOUOHTHEIC
U CTEHOOMOHTHBIE OPTaHU3MBI.
JeMoHcTpanun

Tabauiiel U cXeMBI:
«Qxosornyeckue GaKTopb».
O6opynopanue: repbapuu

U KOJIJIEKIIUU PAcTEHUI

U )KMBOTHBIX, PUCIIOCOOIEHHBIX
K BIUSIHUIO PA3IMYHBIX
IKOJIOTHYECKUX (PaKTOPOB

PackpriBath conepxanue
TEPMUHOB Y MOHSTHI:
9KOJIOTHYECKHH (akTop,
OMOJIOTHYECKHI OTITUMYM,
OTpaHUYMBAIOIINN
(mumuTHpYIOIUN) hakTop.
Knaccuduuuponats
9KOJIOrHYecKue (pakTopbl 1O
pa3HbIM OCHOBAHMSIM.
XapakTepu3oBarh 00111e
3aKOHOMEPHOCTH JIEHCTBUS
9KOJIOTHYECKUX (PaKTOPOB.
O00CHOBBIBATH JIENICTBUE
3aKOHA ONTUMYyMa U 3aKOHA
OTpaHHYMBAIOIIEro (hakTopa.
[TpuBOAUTH PUMEPHI,
WLTIOCTPUPYIOIIHE ACHCTBUE
MpaBujia MUHUMYMa,
OTPaHUYHBAIOIIETO (haKTOpa,
ABPUOHOHTHBIX

¥ CTEHOOMOHTHBIX OPTaHU3MOB

37. Abnornueckue
¢paxTopbl. CBeT Kak
JKOJIOrHYeCKuil (pakTop

(19

AbuoTtnueckue paxkropsl. CBeT Kak
sKoJIorndeckuit aktop. JlericTue
Pa3HbIX YYaCTKOB COJIHEYHOTO
CIIEKTPA Ha OPraHU3MBI.

PackpriBaTh conepxanue
TEPMHUHOB U NOHSITHHI: CBET,
doToneproau3M.
XapakTepu3oBaTh ACHCTBUE
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DKOJIOTUYECKHE TPYIIIBI PACTCHUN
Y )KMBOTHBIX TI0 OTHOIIICHHIO

K cBeTy. CUrHajbHas poJib CBETA.
DOoTONEPHUOAU3M.

JdeMoHcTpanuu

Tabnuibl u cxembl: «CBETOBOM
CHEKTP», «IKOJIOTUYECKUE TPYIIIbI
KUBOTHBIX 110 OTHOIIICHHUIO

K CBETY».

O6opynoBanue: repdbapuu
CBETOJIFOOMBBIX, TCHEIIOOUBBIX

Y TEHEBBIHOCJIMBBIX PaCTCHHIA,
CBETOIIO0OMBEIE, TEHEIIOOUBLIE

Y TEHEBBIHOC/IMBBIE KOMHATHBIE
pacTeHwusl.

JlabopaTopHble U IPAKTHYECKHUE
padoThI

Jlabopatopuas pabotalNe6
«BpsiBIEHHE TTPUCTIOCOOICHU
OpPraHU3MOB K BIIMSHHUIO CBETa)»

CBETa KaK AKOJIOTUYECKOTO
dakropa.

CpaBHHMBATH JEHCTBUE Pa3HBIX
Y4aCTKOB COJIHEUHOTO CIIEKTpa
Ha OPTraHU3MBI.

BrisiBasiTE 0OCOOCHHOCTH
CTPOCHHUS

U KU3HEICATECIIbHOCTH
pacTeHn pa3HbIX
HKOJIOTHUUECKHUX TPYIII 1O
OTHOIIICHHIO K CBETY
(cBeToIOOMBEIE,
TEHETIOOUBEIE,
TEHEBBIHOCIIBBIC).
[IpuBOUTE IPUMEPHI
pacTeHUN pa3HbIX
9KOJIOTHYECKHUX TPYII IO
OTHOIIICHHUIO K CBETY.
Br1sBisiTE 0CcOOEHHOCTH
CTpOEHUs

U KU3HEAEATEIbHOCTH
’KUBOTHBIX Pa3HBIX
9KOJIOTUYECKUX TPYII O
OTHOUIEHHIO K CBETY
(IHEBHBIE, CyMEpEUHbIE,
HOYHBIC).

[TpuBOIUTH IPUMEPHI
YKUBOTHBIX Pa3HBIX
9KOJIOTMYECKUX TPYII O
OTHOIICHHIO K CBETY.
O060CHOBBIBATh 3HAUCHUE
doToneproar3mMa B KU3HU
OpPraHU3MOB U JUISl IPAKTUKH
CEJIbCKOTO XO3SHUCTBA

38. AGuornueckue
(¢akrTopsl. Temneparypa
KaK 3K0JIOrH4eCKH il

(axkrTop
(1w

TemriiepaTypa Kak 3KOJOIrHYECKUN
¢axTop. [eiicTBue TeMnepaTypsl
Ha opraHusMmsl. [loMkuIOoTEpMHBIE
Y TOMOMOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemMoncTpanuu

TaOnuiie! U cXEMBbI:
«TemnoKkpoBHbIE JKUBOTHBIEY,
«XOJIOAHOKPOBHBIE KUBOTHBICY.

PackpbIBaTh coniepikaHue
TEPMUHOB U TIOHSATH:
TeMIeparypa,
HNOMKHUIIOTEpPMHBIE
(XOJI0THOKPOBHBIE),
roMooTepMHbIE
(TEeTIOKPOBHBIE) OPraHU3MBI,
aHaOuo3, SBPUTEPMHBIE
OpraHu3Mbl, CTEHOTEpMHbIE
OpraHu3Mbl, TEPMOPETYIALIHSL.
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XapakTepu3oBaTh ICUCTBUE
TEMIIEpaTyphbl HA OPTraHU3MBI.

O6opynoBanue: repdbapuu
1 KOJUIEKI[UH TETUIOJIOOMBEIX,

3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX
pacTeHui; yydesna MTUI U 3BEpEN.
JlaGopaTopHble U MpaKTHYecKHe
padoTbI

JlabopaTtopHas pabora

Ne 7 «BblisiBIeHUE pUCTIOCOOIEHUI
OpPraHU3MOB K BIUSHHUIO
TEMIIEPATypPbI»

BbIsiBIISATE 0COOEHHOCTH
CTpOEHUs

U KU3HEAEATEIbHOCTU
MOMKWIOTEPMHBIX
(X0JIOJHOKPOBHBIX)

Y TOMOHMOTEPMHBIX
(TETJIOKPOBHBIX) )KUBOTHBIX.

[IpuBOUTHE IPUMEPHI
MOMKWIOTEPMHBIX
(X0JIOJHOKPOBHBIX)

Y TOMOHMOTEPMHBIX
(TETJIOKPOBHBIX) )KUBOTHBIX.

BoIsBiaTE OCOOCHHOCTH
CTPOCHHS

1 KHU3HEJCATCIIBHOCTH
TEIUIOJIFOOMBBIX, 3UMOCTONKHUX,
MOPO30yCTONYUBBIX PACTEHUM.

[TpuBOIUTH IPUMEPHI
TEIUIOTIOOMBBIX, 3UMOCTOMKUX,
MOPO30yCTONYUBBIX PACTCHUM.

[TpuBOIUTH IPUMEPHI
3BPUTEPMHBIX
U CTEHOTEPMHBIX OPraHU3MOB
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39. AGuornueckue
¢akropsl. BiaaxHocTs
KaK JKO0JIOTHYeCKHi

dakrop
(19

BrnaxxHOCTB Kak 3KOJIOTUYECKHI
¢daxrop. [IpucmocobnaeHus
pacTeHui K NOICPHKAHHUIO
BoiHOTO Oananca. Kimaccudukanms
pacTeHuil o OTHOIIEHHUIO K BOJIE.
[Ipucnocobnenus KUBOTHBIX

K U3MEHEHHIO BOJTHOTO PEXKHUMA.
JdemMoHcTpanuu
Tabnuue! u cxeMpL:
«DU3HOTOTUIECKHE aaTalun
KUBOTHBIX).

O6opynosanue: repbapuu
pacTeHui, OTHOCAIIUXCSA

K rurpogutam, Kcepopuram,
Me30(HTaM, KOMHATHBIC PACTCHHS
JTAHHBIX TPYIIIL.

JlabopaTopHble U IPaKTHYECKHE
padoThI

JlabopaTtopHas pabora
«AHaTomMu4ecKre 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oOUTaHU»

PackpsiBaTh conep:xanue
TEPMUHOB U ITOHATHUI:
BJI&KHOCTB, TUAPO(UTEHI,
TUrpoUTH, ME30(UTHI,
KCEPO(UTHI )KUBOTHBIE:
BOJIHbIE, TTOJTYBOJIHBIE,
Ha3eMHbIE.
XapakTepu3oBaTh ICUCTBUE
BJIQ)KHOCTH Kak
AKOJIOTUYECKOTO (pakTopa.
BbIsBIISATE OCOOEHHOCTH
CTpOEHUs

U KU3HEAEATEIbHOCTU
pacTeHuit

Pa3HBIX IKOJOTUYECKUX IPYIII
10 OTHOUIEHHIO K BOJIE.
[IpuBOUTE IPUMEPHI
pacTeHUN pa3HbIX
9KOJIOTMYECKHUX TPYII T10
OTHOLICHMIO K BOJIE.
BrIsBIATE aHATOMUYECKHE

1 (pU3n0IOTHIECKUE
PUCHIOCOOIEHNS )KUBOTHBIX
K U3MEHEHMIO BOTHOTO
pEeKHUMA.

ITpuBOIMTE IPUMEPBI BOAHBIX,
IIOJIyBOJIHBIX U HA3€MHBIX
KUBOTHBIX

40. Cpennbl oouTanusi
OPraHu3MoB
(29

Cpenbl 0OuTaHMS OPraHU3MOB:
BOJIHAs1, HA3€MHO-BO3/1YyILIHAs,
HOYBEHHAs, TTTyOUHHAas
HOJIIOYBEHHAA,
BHYTpUOpraHu3MeHHas. Pu3uko-
XUMUYECKHE 0COOEHHOCTH Cpell
oOuTaHUs OPraHU3MOB.
[IpucnocobaeHust opraHu3MoB

K KU3HU B Pa3HBIX CpeAax.
JdemMoHcTpanuu

TaOnuiiet u cxembl: «Cpeibl
0oOuTaHMs OPraHU3MOB.
OO6opyioBaHue: KOJJIEKIUH
KHUBOTHBIX, OOUTAIONIUX B PA3HBIX
cpenax

PackpbiBath conepxkanue
TEPMHUHA «cpesia OOUTAHHS.
XapakTepru3oBaTh
0COOCHHOCTH BOJIHOM,
HA3eMHO-BO3/1YILIHOM,
MOYBEHHOM, TITyOUHHO
HOIIOYBEHHOM

U BHYTPHOPTaHU3MEHHOU Cpen
oOHuTaHMUS.

CpaBHuBath (HU3HUKO-
XUMHUYECKUE YCIOBUS Pa3HBIX
cpen oOuTaHusl.

BbIsIBIISATE uepThl
HPUCTIOCOOJICHHOCTH
OpPraHu3MOB K OOUTaHUIO

B BOJIHOM, Ha-
36MHO-BO3/1YIIIHOW, TOYBEHHOM,
BHYTPUOPTraHU3MEHHOH cpeax
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oOuTaHus.

[IpuBOIMTE IpUMEPHI
OpraHu3MOB, OOUTAIONIUX
B Pa3HbIX cpenax

41. buoJjornyecKue
PUTMBI

(1 1)

buosornueckue purMsl. BHemHue
1 BHyTpeHHUE puTMbl. CyTOUYHBIE
Y TOJUYHbIE PUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB
K CE30HHBIM U3MEHEHUSIM YCIOBUI
AKU3HU.

JdeMoHcTpanuu

TaOIuIbl U CXEMBI:
«buonornyeckne puTMBbI».
O6opynoBanue: repdbapuu

Y KOJUIEKIIMH pAaCTEHUHN

M SKUBOTHBIX, 00J1aTaFOIIHX
YepTaMu IPHUCTIOCOOICHHOCTH

K C€30HHBIM U3MEHEHUSM yCIOBUH
AKU3HU

PackpsiBaTh conep:xanue
HOHSTHS «OUOJIOTHUECKHE
PUTMBD.

XapakTepru3oBaTh
0COOCHHOCTH BHEIIIHUX,
BHYTPEHHHX, CYyTOYHBIX

Y TOJMYHBIX OMOJIOTHYECKUX
PUTMOB.

[IpuBOUTE IPUMEPHI
MPOSIBIICHUS] OMOTOTMUECKUX
PUTMOB Y pa3HbIX OPTaHU3MOB.
BBIABISATE 4epThI
MPUCTIOCOOIEHHOCTH
OpPraHU3MOB K CE30HHBIM
VU3MEHEHHUSAM yCIOBUH JKU3HH.
OnuceIBaTh CE30HHBIE SBICHUS
B )KU3HU OPTaHN3MOB,
pacrpoCcTpaHEHHBIX B CBOEH
MECTHOCTHU

42. ’KnuzHeHHblie (hopMbI
OpraHu3MoB

(1 4)

’Kuznennsie GopMbI OpraHU3MOB.
[TonsaTue o >xu3HeHHOH hopMme.
JKuznennsie GopMBbI pacTCHHIA:
JIepeBbsl, KyCTapHUKH,
KYCTapHUYKHU, MHOTOJICTHHE TPaBbI,
OJIHOJIeTHUE TpaBbl. JKu3HEHHBIE
(hOpMBI )KUBOTHBIX: THUIPOOUOHTHIL,
re0OMOHTHI, a9POOHOHTHI.
OcobenHocTu cTpoeHus U 00pasa
KU3HU.

JeMoHcTpanun

Tabauiiel u cxeMel: «Ku3HeHHbIe
(dhopmbl pacTeHmil», « Ku3HeHHbIe
(hOpPMBI JKUBOTHBIXY.
O6opynoBanue: repbapuu

U KOJIJIEKIIUU PacTEeHUI

Y )KUBOTHBIX Pa3IUYHBIX
KU3HEHHBIX (opM

PackpriBaTh coaepxanue
MOHSTHS «KHU3HEHHAas popma
OpraHu3Ma.

BBISBAATE 0COOEHHOCTH
CTPOCHUA

N ) KU3HCACATCIIbHOCTH
paCTeHI/Iﬁ PAa3HbIX ) KU3HCHHBIX

dbopm.

[TpuBOIUTH IPUMEPHI
pacTeHUil pa3HbIX KU3HEHHBIX

dopm.

BbIsSIBIIATE 0COOEHHOCTH
CTPOCHUS

U J)KU3HECATEIbHOCTH
JKUBOTHBIX Pa3HBIX
KU3HEHHBIX (POPM.

[IpuBoauTH IPUMEPHI
KUBOTHBIX Pa3HBIX
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KU3HEHHBIX (HOpM

43. Buornyeckue
(pakTopsI
(24)

buoTtnueckue dakropsr. Buapt
OHMOTHYCCKUX B3aMMOICHCTBUIA:
KOHKYPEHIIHS,

XUI[HAYECTBO, CAMOHO3 H €TI0
¢dopwmel. [Tapazutusm, koomeparws,
MYTYyaJli3M, KOMMEHCATU3M
(KBapTHPaHTCTBO,
HaxJeOHnuecTBO). Herpoduueckue
B3aUMOJICHCTBUS (TOMTUYECKUE,
dbopuueckue, hadpuueckue).
3HaueHrue OMOTHYSCKUX
B3aMMOJICHCTBUH I
CYIIIECTBOBAHUS OPTaHU3MOB

B cpene oburanus. [IpuHImn
KOHKYPEHTHOTO UCKITFOUCHHSI.
JdemMoHcTpanuu

TaOnuIrel U cXeMbl: « DKOCHUCTEMA
ITUPOKOJIMCTBEHHOTO JIecay,
«DKOCHCTEMa XBOMHOTO JIeCay,
«lernu nuTaHUY,
«XunHuuecTBoy, «Ilapazutuzmy,
«Konkypenmusn», «Cumonos»,
«KoMMeHcamu3m.
OO0opy/ioBaHME: KOJUICKITUN
JKUBOTHBIX, Y4aCTBYIOITUX

B Pa3IMYHBIX OMOTHYECKHUX
B3aNMOJICHCTBHAX

PackpsiBaTh conep:xanue
TEPMUHOB U ITOHATHUM:
KOHKYPEHIIUS, XUIITHUYECTBO,
Mapa3uTu3M, MyTyaIn3M,
KOMMGCHCAJIN3M,
HeTpoduueckue
B3aMOJCUCTBHA.
XapakTepu3oBaTh BUIbI
OMOTHYECKUX
B3aMMOICHCTBHI.

OOBACHATDH CYIIHOCTb
KOHKYPEHIINU, XUIITHIYECTBA,
napasuTu3Ma, MyTyain3ma,
KOMMEHCAJIN3Ma.

[IpuBOUTE IPUMEPHI
OPraHW3MOB, Y9aCTBYIOIIHX
B OMOTHYECKHUX
B3aUMOJICCTBUAX Pa3HBIX
THUIIOB.

OneHuBaThL 3HaYCHHE
OMOTHYECKNX B3aNMOIEHCTBUI
JUISL CYIIIECTBOBAHUS
OPraHu3MOB B cpefie
oOuTaHus.

OO0O0CHOBBIBATH IEHCTBUE
MIPUHIIMIIA KOHKYPEHTHOTO
HCKITIOUCHHUS

44, O6o0mIeHne U
cucTeMaTu3anus 3HAaHHH.
KonTtpoabnas padora Ned
2v)

TEMA 8

YKOJIOTUsI BUJOB U OMYJISILUAT (12 u)

45, JkoI0rNUecKHne
XapaKTepPUCTUKH
NonyJasiuu

)

DKOJIOTHYECKHUE XapaKTEPUCTUKU
nomymsuun. [Tomymsmus kak
6uonornyeckas cucrema. Poib
HEOJHOPOJHOCTHU CPEIbI,
¢bu3nyeckux 6aprepoB

U 0COOCHHOCTEH OMOJIOTUH BUJIOB
B (hopMupoBaHUH
MPOCTPAHCTBEHHON CTPYKTYPHI
nomynsuil. OCHOBHBIE
MOKa3aTeN! MOMyJIALUH:

PackpbIBaTh cosepkaHue
HOHATHUS OIS,
OrneHuBaTh 3HaAUCHUE
HEOJHOPOJAHOCTHU CPEIbI,
¢du3nueckux 6aprepoB

U 0COOCHHOCTeH OMoJIOTUI
BUJIOB B ((OPMUPOBAHUU
POCTPAHCTBEHHOU CTPYKTYPHI
MOIYJISLIAMN.
[IpuBoauTH IPUMEPHI
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YHUCJIEHHOCTb, IIJIOTHOCTb,
BO3pacTHas U M0JIOBasi CTPYKTYpa,
POXKJ1a€MOCTb, IPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALHUSL.
JdeMoHcTpanuu
Tabnuuer v cxempr:
«DKOJIOTUYECKUE XapaKTEPUCTUKU
nonyJsanuny, «IIpocrpancTBeHHast
CTPYKTYpa MOMYJISALUN,
«Bo3pacTHble mupamMuIbl
TOTTYJISLIUN

MOIYJISINUNA pa3HbIX BUIOB
pacTeHUl U )KUBOTHBIX.
XapakTepru30BaTh OCHOBHBIE
DKOJIOTUYECKHE NTOKA3ATEIN
MOIYJISIUWAN: YUCIEHHOCTb,
IJIOTHOCTh, BO3pacTHas

Y II0JIOBAsi CTPYKTYpa,
POXKIIaEMOCTh, MPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTpaIUs

46. DkoJiornueckast
CTPYKTYpa Nonyjasiiuu.
JAuHamMuka nomyJissuu
u eé peryasuus (3 4)

DKoJiornyeckas CTpykrypa
nonyssiiuu. OleHKa YUCIIEHHOCTH
nonyssiuu. JlunamMuka
TIOMYJISIITUN U €€ PeTyIISIHsL.
buoTnueckunii noTeHIMaN
nonyianuu. MoaenupoBanue
JTUHAMUKHU TTOMYJISIIHH.

Kpusble pocTa 4uCIEHHOCTH
nonyisiiuu. Kpusbie BbDKUBaHUS.
Perymnsuus yncieHHoCTH
TIOMYJISAIIANA: pOJIh (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSILIUX OT
IUIOTHOCTU. DKOJIOTHYECKHE
cTpareruu BuoB (r- u K-
CTPaTeTHH).

JdemoHcTpauuu

Tabmuipt u cxembl: «CKOpOCTh
3aceieHHs TOBEPXHOCTH 3eMIIH
pa3IMYHBIMHU OPraHU3MaMu»

PackpbiBath conepxanue
TEPMUHOB U MTOHATHUMN:
JTUHAMUKA TIOTYIISIITUH,
OMOTHYECKU ITOTEHITNAT
MOMYJISIIIAH, KPUBBIE
BBEDKHBaHWUS, (DAKTOPHI
CMEPTHOCTH, EMKOCTb CPEIBI.
OOBACHATH 3aKOHOMEPHOCTH
pa3MeIIeHus 0cooeit
MOMYJISIIIMYA Ha 3aHUMaeMO
TEPPUTOPUH.

OueHuBarh OMOTHYECKUIT
MOTEHILIUAJ MOMYISIUI
pa3HbIX OPraHU3MOB.
AHanM3upoBaTh KPUBbIE pOCTa
YUCIIEHHOCTH MOMYJISIIIUU

U KPUBBIC BEKUBAHUSL.
O060CHOBBIBaTH MPUUHHBI
CAepKUBaHUSI OMOTUYECKOTO
MOTEHIIMajla pocTa U IPUYMHBI
BCIIBIIIEK POXKIAEMOCTH

Y OTAETBHBIX OPTaHU3MOB.
[lepeuucnars GpakTopsl
CMEPTHOCTH, PETYIUPYIOLIUE
YHCIEHHOCTD MOMYJISIIHMA
pacTeHUi U )KUBOTHBIX.
OnuceIBaTh 3KOJOTUYECKUE
CTpaTeruy BUI0B

47, IKkoJa0rH4ecKas
HUIIA BUAA
(4 9)

ITouaTue 00 SKOJIOTMYECKON HUIIIE
BUIa. MecToOOUTaHHUE.
MHoromepHas MOAENb
9KOJOTHYECKOM HUIIH

Jx. N. XarunacoHna. Pazmepsl

PackpriBaTh conepxanue
TEPMHUHOB U NIOHATHI:
HKOJIOTHYECKasi HUIIIA, BUJ,
apeaJi, UHBa3usl.
XapakTepus3oBaTh
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3KOJIOTHYECKOW HUIIU.
[ToreHunanbpHas U pearn3oBaHHASL
HUIIIY.

Bup xak cucrema nonyssui.
Apeaibl BU10B. Bujbl u ux
YKU3HEHHBIC CTPATETHH.
DKOJIOTHYECKUE IKBUBAIICHTHI.
3aKOHOMEPHOCTH MOBEICHUS

Y MHUTPAIUi )KUBOTHBIX.
buonornueckue nHBa3zun
qY>KEPOJTHBIX BUJIOB.
JdemMoHcTpauuu

Ioprpert: Jx. . XaTunuHCOH.
Tabmuiel U cxeMbl: «Moaenb
sKoJiornyeckoit Hummu Jx. WM.
XaT4rmHCOHAY.

O6opynopanue: repdbapuu
pacTeHu; KOJIJIEKIIMH )KUBOTHBIX.
JlaGopaTopHble U IPaKTHYeCKHUE
padoThI

JlabopaTtopuas paborta Ne9
«IIpucnocobnenus cemsiH
pacTeHUH K pacCceIeHUIO»

MHOTOMEPHYIO MOJIEJb
AKOJIOTUYECKOW HUILIN

Jx. Y. XaTunHcoHa.
[IpuBOoIUTH IPUMEPHI
AKOJIOTMYECKUX HHII Pa3HbIX
BUJIOB PACTCHUHU

U )KUBOTHBIX.

BrisiBasTE OTIIMUME
SKOJIOTMYECKOH HUIIU BUA OT
€ro MecTooOUTaHusl.
I'paduuecku nzoOpaxarpb
MHOTOMEPHYIO MOJIEIIb
SKOJIOTHYECKON HUIIA I
pPa3HBIX BUIOB.

BBIABISTE NPUYMHBI PA3THYNAN
B pazMepax IKOJOTHUYECKON
HUIIW y Pa3HbIX BUIOB
pacTeHUH U KUBOTHBIX.
AHanu3upoBaTh NPUUUHBI

Y MOCJIE/ICTBHS CMEHBI
9KOJIOTUYECKOW HUIIN

48. O0o0menne u
cucreMaTu3anus 3HAaHUH.
Koutpoabnasi pabora Ne5
(249)

TEMA 9. 9KOJIOT'USA COOBIIECTB. OKOJITOI'MYECKHUE CUCTEMBI (16 4)

49. Coo011ecTBO
OPraHu3MoOB — OMOLIEHO3
(29

Coo0b1ecTBa OpraHu3MoB.
buonenos u ero crpykrypa. Csizu

MCKAY OpraHn3MaMu B 6I/IOI_IeHO3e.

JeMoHcTpanun

Tabauiet u cxeMel: «CTpyKTypa
OuoleH03ay, «IKOCUCTEMA
LIMPOKOJIUCTBEHHOTO JIECAy,
«DKOCHUCTEMa XBOMHOTO JIecay

PackpriBaTh conepikanue
TEPMHUHOB M IOHSATHIA:
OHOoIIEH03, OHOTOII.
XapaxkTepu30BaTh OMOIICHO3
U €T0 CTPYKTYPHI: BUIOBYIO,
IPOCTPAaHCTBEHHYIO,
Tpo(uUecKyro.
[lepeyncnaTe U TPUBOIUTH
IpHUMeEpHI CBA3EH MEXKITy
OpraHu3MaMH B OMOLIEHO3€

50. Dkocucrema
(24)

DKOoCHUCTEMA KaK OTKpPbITas
cuctema (A. JIx. Tencnm).
OyHKIMOHATBHBIE OJIOKU
OpPraHU3MOB B HKOCUCTEME:!
MPOAYLIEHThI, KOHCYMEHTHI,

PackpsiBaTh conepxkanue
TEPMUHOB U MOHATHUH:
HKOCUCTEMA, TPOIYLIEHTHI,
KOHCYMEHTBI, PEYLIEHTHI,
Tpoduueckre ypoBHH,
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penyneHTsl. Tpoduieckre ypoBHH.

Tpoduueckue nenu u CeTH.
Abunotnueckue 6J10KU 3KOCUCTEM.
[TouBbI 1 WIIBI B 3KOCUCTEMAX.
KpyroBopoT BemecTs 1 noTok
SHEPrUU B IKOCHCTEME.
JdemMoHcTpauuu

Hoptpert: A. Ix. Tercmu.
Tabnuue! u cxeMpL:
«DyHKITMOHATBHBIE TPYTIIIBI
OpPraHU3MOB B 9KOCHUCTEME,
«Kpyrosopor BemecTs

B 9KOCHCTEMEY,

«llenn mutanus (macTOUIIHAS,
JNETPUTHAS )».

O6opyniosanue: repbapuu
pacTeHui; KOJUIEKIUA HACEKOMBIX;
yyyena NTUIL U 3Bepei

Tpoduyeckre (MUIIEBBIC) LIETH
U CETH.

HaspiBaTh cTpyKTYypHBIE
KOMITOHEHTBI 3KOCUCTEMBI.
XapakTepu3oBaTh (PYHKIUU

U TIPUBOJTUTH IPUMEPHI
OpraHU3MOB B IKOCHCTEME Ha
OCHOBE UMEIOINXCS 3HAHUI
0 pacTeHusIX, rpudax,
OaKTepHusiX M )KUBOTHBIX.
OnuceiBaTh KPYroBOpOT
BELIECTB U MOTOK SHEPTUU

B DKOCHUCTEME.

OOBSACHATH POJIb OPraHU3MOB
B OHMOJIOTHYECKOM
KpYroBOpPOTE BEIECTB

U TIOTOKE SHEPTHH.
[IpuBOUTE IPUMEPHI
OpPraHU3MOB, 3aHUMAIOIIUX
pa3HbIe YPOBHH TPOPUIECKUX
MUPAMHU]L.

CocCTaBJATh CXEMBI MIEPEHOCA
BELIECTBA U SHEPTUU

B 9KOCHCTeMax (1enu
MATaHUS).

CpaBHuBaTh NacTOUIIHBIE

U JICTPUTHBIC 1IN TUTAHUS

51. Dkogornueckue
MUPAMHUIBI
29

OCHOBHBIC TTOKa3aTeIN
JKOCHCTEMBI. buomacca

Y MPOIYKITHUA.
DKOJOTUYECKUE MUPAMUIBI YUCEII,
OMOMAaCChI U SHEPTHH.
JeMoHcTpanun

TaOauIIEl U CXEMBI:
«3JKoJiorhyecKas mupamMmuaa
qHcell», « DKOJornJecKas
nupaMuia GuOMacchl»,
«OKoJ0THYEeCKas MUpaMHia
SHEPrUm»

PackpriBaTh copepxanue
TEPMHUHOB U OHSTHUH:
npoayKuus, bruomacca,
9KOJIOTHYECcKas MUpaMuIa.
XapakTepu3oBaTh MpaBuIIa
9KOJIOTHYECKUX MUPaAMUT]
yrcesn, OMoMacchl U SHEPTUU.
OOBACHATD IPUUMHBI
pa3iauyuuii B POYyKTUBHOCTH
Y Pa3HBIX SKOCUCTEM.
[TpuBOIUTH IPUMEPHI
MPaKTUYECKOTO MPUMEHEHHS
MPaBUJI HKOJIOTUUECKUX
MUPAMHU/T.

CpaBHuBaTh GuOoMaccy

Y IPOAYKLIHIO SKOCUCTEM
cymu 1 MupoBoro okeaHa

52. U3meHeHuns

,ZZMHCIMUKCI IKocucmem.

P ACKpPBIBATb COACPIKAHUC
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MAOY COII Ne40 r. Tomcka

Temsbl ypokoB
U KOJIMYECTBO YacOB

OcHOBHOE cojziepkaHne

[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

€000111eCTB — CYKLIeCCHH

(1)

Kamacmpodghuueckue
nepecmpouxu. Caykmyayuu.
HanpasieHnHbie 3aKOHOMEpPHBIE
CMEHBI COOOIIECTB — CYKIIECCHUH.
[lepBuuHBIE ¥ BTOPUYHEIE
CYKILIECCHH U UX IPUYHHBI.
AHTpOTIOTEHHBIE BO3/ICHCTBHS Ha
cykueccuu. KnumakcHoe
coobmectBo. bropaszHoobpasue

Y TIOJTHOTa KPYroBOpOTa

BEILIECTB — OCHOBA YCTOMYHMBOCTH
COO00I1IECTB.

JdeMoHcTpanuu

Tabauie! u cxeMel: «O6pa3oBaHue
6omoTay, «IlepBudHas CyKieccus,
«BoccraHnoBienue neca mocie
oskapay

TEPMUHOB U ITOHATHUI:
CyKIleCcCHsl, KIIMMaKCHOE
CO00II1ECTBO, CYKIIECCHOHHBIN
psa.

XapakTepu3oBaTh CyKIIECCUU:
NEpBUYHBIC U BTOPUYHBIE,
NIPUBOJIUTH UX

pUMEPHI M HA3bIBATh
IMPUYMHBI CMEHBI COOOIIECTB.
CpaBHUBaTh BpEMEHHbIE

Y KOpEHHbIE OMOT€O0IIEHO3bI Ha
KOHKPETHBIX NMPHMEPax CBOEH
MECTHOCTH.

MopaenupoBaTh pe3yabTaThbl
IpolLecca CMEHbI
OMOT€e0IIEHO30B 10/ BINSHUEM
AHTPOTIOTEHHOTO (haKTOpa

53. Ilpupoanbie
3KOCHCTEMBI (2 1)

[IpupoHbIE SKOCUCTEMBI.
IKocucmemvl 03€p U pex.
IKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHop, 1ecos,
cmenetl, NyCMblHb.
JdemoHcTpauunu

TaOauIbEl U cXEeMBI; « DKOCHCTEMA
ITUPOKOJIMCTBEHHOTO JIeCay,
«DKOCHUCTEMa XBOMHOTO JIeCay,
«IKocucTeMa 03epay.
OO0opy/ioBaHUE: aKBapUyM Kak
MOJIENTb SKOCHUCTEMEI.
JlabopaTopHble M IPaKTHYECKHE
padoThI

Okckypcusa «OKCKypeus

B TUITMYHBIN OMOTEOIICHO3 (B
nyOpaBy, Oepe3HsiK, eJIbHUK, Ha
CYXOJOJIbHBIN MM MOMMEHHBIN
JyT, 03epo, OOJIO0TO)»

PackpriBath conepxanue
TEPMUHOB Y MOHSTHI:
(GUTOMIaHKTOH, 300TJIAHKTOH,
SAPYCHOCTb.

XapakTepru3oBaTh NPUPOHBIE
9KOCUCTEMBI, UX OCHOBHBIE
KOMITOHEHTHI (Ha IpuMepe
03epa, XBOMHOTO

U IIUPOKOJMCTBEHHOTO Jieca).
OOBACHATD IPUUYHHBI
pa3In4Hol OroMacchl
MPOJIYLEHTOB U KOHCYMEHTOB
B [IPUPOJAHBIX IKOCHUCTEMAX.
CocTaBisaTh MacTOUIIHBIE

U JICTPUTHBIC TN MUTAHUS
MPUPOIHBIX IKOCUCTEM.
[TpuBOIUTH IPUMEPHI
OpPraHU3MOB, BXOISAIIUX

B COCTaB (PUTOILUIAHKTOHA,
300IJIaHKTOHA, OEHTOCA.
OO60CHOBBIBaTh POJIb
SPYCHOCTH B KM3HU HA3EMHBIX
HKOCHCTEM.

CpaBHuBath 6MomMaccy

Y MIPOJIYKIMIO BOJHBIX

Y Ha3€MHBIX 3KOCUCTEM

54. AHTpoONOreHHbIe
IKOCUCTEMBI

AHTPOTIOT€HHBIE YKOCUCTEMBI.
ArposkocucteMa. ArpoueHos.

P ACKpPbIBATh COJACPIKAHUC
TCPMHUHOB U MMOHSATHUH:
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MAOY COII Ne40 r. Tomcka

Temsbl ypokoB
U KOJIMYECTBO YacOB

OcHOBHOE cojziepkaHne

[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

(arpo3kocucreMbl)
(2 9)

Paznuuusa mexny
AQHTPOIIOTEHHBIMU U IPUPOTHBIMU
9KOCUCTEMAMH.

JdemMoHcTpanuu

Tabauiiel U cXeMBbL: «ATPOLICHO3Y,
«KpyroBopoTt BEIIECTB U MOTOK
SHEPrUU B arpoLeHO3e.
O6opynoBanue: repdbapuu
KYJIBbTYPHBIX U JUKOPACTYLIUX
pacTeHui.

JlaGopaTopHble U MpaKTHYecKHe
padoTbI

DKCKypcHus «IKCKypcHs

B arposKocHucTeMy (Ha IMoJie WIn

B TETUIMYHOE XO3SIMCTBO )»

arpodKOCHUCTEMA, arpOLIEHO3,
MOHOKYJIBTYpA.
XapakTepru30BaTh OCHOBHBIE
KOMIIOHEHTBI
arpOdKOCHUCTEMBI.

[IpuBOIMTE IpUMEPHI
arpoOdKOCUCTEM.

CocCTaBaATh LIENTH TUTAHUS
arpoIeHo3a.

O060CHOBBIBaTH MPUYUHBI
HU3KON YCTONYMBOCTH
arpoOdKOCUCTEM.

CpaBHMBATh arpO’KOCUCTEMBI
Y IIPUPOIHBIE SKOCUCTEMBI.
XapakTepru3oBaTh PoOJb
YEJI0BEKa B COXPAaHEHUH
YCTOMYHUBOCTH arpo3KOCHUCTEM

55. Yp6o3kocucrembl.

IKOMOHUTOPHUHT
B

Ypboskocucrembl. OCHOBHBIE
KOMIIOHEHTBI YPOOIKOCHCTEM.
lNopoxackas dmopa u dayna.
CunaHTponu3anus ropoacKon
(aynsl. buomorudeckoe

U XO35MCTBEHHOE 3HAUYCHHE
arpo3’KOCHUCTEM U YpPOO-3KOCHUCTEM.
3aKkoHOMEpHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MoB B 3Kocuctemax. Poub
KackaoHoz2o s¢hpexma u 6u006-
a0ughuxamopos (knouesvlx 6udos)
8 QYHKYUOHUPOBAHUU IKOCUCTNEM.

PackpriBath conepxanue
TEPMUHOB Y MOHSTHI:
ypOO3KOCUCTEMA,
CUHAHTPOMH3AIMS, TOPOICKAs
dropa, ropojckas dayHa,
SKOMOHHUTOPHHT.
XapakTepru3oBaTb OCHOBHBIE
KOMITOHEHTBI YpOOIKOCHCTEM.
OrnuceiBaTh OMOIOTUYECKOE

U XO3SIIICTBEHHOE 3HAUYEHUE
ypOOIKOCUCTEM.

[TpuBOIUTH IPUMEPHI

U OLICHUBATh COCTOSIHUE
ypOO3KOCUCTEM CBOEH
MECTHOCTH.

[IepeHoc sHEepTrUM U BEIIECTB
MEXY CMEXHBIMU
IKOCHCTEMaMH. Y CTOMYHBOCTH
OPraHu3MOB,IONYJISALUN U
J9KOCHUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX
BO3ACHCTBUH.

Mexanuszmoi 803061207’1’161/[}1
3a2p}l3H€H1/l1/7 PA3HbIX MUNO6 HA
CyOOpeanu3MeHHOM,
OP2AHUIMEHHOM, NONYIAYUOHHOM U
9KOCUCTEMHOM YPOBHAX, OCHOBYL
9KON02UHECKO20 HOPMUPOBAHUS

BbIsiBIIATE 0COOCHHOCTH
ropoJICKOH (I0pHI U (payHBI.
CpaBHuBaTh ypOOIKOCHUCTEMBI
Y TIPUPOJIHBIE SKOCUCTEMBI
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NS TEeIbHOCTH 00yJaromuxcs

AHMPONO2EHHO20 8030€UCTBUAL.
Merton0J10russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOI€HHbBIX
9KOCHUCTEM.

JdeMoHcTpanuu

Tabauie! u cxeMel: «[Ipumepst
ypOOIKOCUCTEMY.

JlaGopaTopHble M MPaKTHYECKHE
padoTbI

1. IlpakTuueckasa pabora
«M3yuenue u onmcanue
ypOOIKOCHCTEMBIY.

2. JlabopaTtopHas pabora
Ne10 «HM3ydenne pazHooOpa3us
MEJIKUX TOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX
IKOCHCTEMAX)

56. O6o01meHue u
cHUCTeMATH3aus 3HAHUM.
KoutpoabHasi padoTa Ne6
24)

TEMA 10. BUOC®EPA — I'VIOBAJIBHAS 9KOCUCTEMA (9 4)

57. buocdepa.
CTpyKkTypa u cocTras
ouocepbl

(29)

buocdepa — obmiermanerapHas
o0oouka 3emiu, re CyIeCTBYeT
WIH CYIIECTBOBAA KU3Hb.
Pa3BuTHe npeacraBiaeHuit

o 6uocdepe B Tpymax . 3rocca.
Yuenue B. U. Bepnanckoro

o buocdepe. Obnactu 6uochepsr
u e€ cocraB. JKuBoe BeIlIecTBO
o6uocdeps! u ero GyHKIUU.
JeMoHcTpanun

Iloptpetsl: B. W. Bepuanackuid,
3. 3rocc.

TaOnuet u cxembl: «I'eocdepsl
3eminy, «DyHKIIUU )KHUBOTO
BEIIECTBA»

PackpbIBaTh cosiepikaHue
TEPMUHOB U TIOHSTHIA:
o6uocdepa, )KMBOE BEIIECTBO,
KOCHOE BEIECTBO, OMOKOCHOE
BEIIECTBO, OMOI€HHOE
BEIIECTBO.

[TpuBOAUTE HOPMYIUPOBKH
OCHOBHBIX MOJIOKEHUN YICHUS
B. U. Bepnaackoro

o 6buocdepe.
XapakTepu30BaTh 00JIACTH
ouocdepsl U UX COCTaB,
Ha3bIBaTh 00JIACTH
pacmpoCTpaHeHUs JKUBOTO
BEIIECTBA B 000J0UKaX 3eMIIH
Y BBISIBJISITH IPUYUHBI €70
Pa3IMYHOTO PACIpE/ICTICHHUS.
[Mepeuncnsate pyHKIINN
JKUBOTO BelecTBa onochepsl
(razoBasi, OKUCIIUTEIHHO-
BOCCTaHOBUTEIbHAS,
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MAOY COII Ne40 r. Tomcka

TeMbl ypoKOB [TnarupyeMsble BUABI yaeOHON
yp OcHOBHOE cojiepKaHuE Py ye
U1 KOJINYECTBO YacOB JESTEIIbHOCTH 00YJarOIINXCS

KOHIICHTPAIMOHHAS,
OMOXMUMHUYECKas).

[IpuBOIUTE IpUMEPHI
npeoOpasyromero
BO3/ECHCTBUS AKUBOTO
BelecTBa Ha Onocdepy.
AHaNMM3UPOBATH U OIICHUBATH
OMOJOTHYECKYIO HH(OPMALIHIO
0 TJI00AJTBHBIX SKOJIOTUUECKHUX
npobiemax Ouocdepsl,
MOJIy4aEMYIO U3 Pa3HbIX
HUCTOYHUKOB.

OnenuBars BkiIag B. 1.
Bepnanckoro, 3. 3rocca

B CO3JIaHUE YUCHUS

o 6uocdepe
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MAOY COII Ne40 r. Tomcka

Temsbl ypokoB
U KOJIMYECTBO YacOB

OcHOBHOE cojziepkaHne

[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

58. 3akonoMepHoCTH
CYLIECTBOBAHMS
onocdepsl.
KpyrosopoTsI BelecTn
(3w

3aKOHOMEPHOCTH CYIIE€CTBOBAaHUS
ouocheprr. OcobeHHOCTH
onocdepsl Kak ri100aTbHOM
3KOoCcUCTEeMBI. [luHamuueckoe
paBHOBecue B buochepe.
KpyroBopoTsl BemecT

1 OMOT€OXUMUYECKUE TTHKITBI
(yrnepona, azora). PuTmMuuHoOCTb
sIBJICHU B Onocdepe.
JdemMoHcTpanuu

Tabauier u cxeMel: «I'eochepsl
3eminy, «DyHKIUU )KHUBOTO
BelecTBay, «KpyroBopor azora
B Ipupoie», «Kpyrosopor
yriaepoja B MPUPOAEL»,
«KpyroBopot kuciopojia

B mIpupoie», «KpyroBopot BobI
B IIPHPOJIE»

PackpsiBath conepxanue
TEPMHUHOB U ITOHATHM:
riro0anabHas SKOCHCTEMa,
JTUHAMUYECKOE PAaBHOBECHE,
KPYrOBOPOTHI BEIIIECTB,
OMOreOXUMUYECKUE ITUKITBI.
XapakTepru3oBaTh
0COOEHHOCTH OHUOChEphI Kak
r100aTbHOM 9KOCUCTEMBI.
Onpenensitb QyHKLNIO
o6uocdepsl B 00ecTieueHun
OMOTEHHOTO KPYroBOpOTa
BEIIIECTB HA IJIAaHETE.
XapakTepru30BaTh OCHOBHBIE
KPYrOBOPOTHI: BOJIBI,
yriaepoja, a3oTa.
CpaBHUBaTh 0COOCHHOCTH
KPYroBOpOTa Pa3InYHBIX
BELIECTB.

OneHuBaThL 3HaYCHHE
KpyroBOpOTa BELIECTB AJIs
CYLIECTBOBAHUS KU3HH Ha
3emuie.

OOBACHATH POJIb OPraHU3MOB
B OHMOJIOTHYECKOM
KPYrOBOpPOTE BELIECTB.
BhIsBISTE AUHAMUYECKOE
paBHOBecHe Onochepsl.
[TpuBOIUTH IPUMEPHI
PUTMHUYHOCTH SIBJICHUI

B Ouocdepe

59. 3oHaJaBHOCTD
onocgepbl. OCHOBHBIEC
OMOMBI CyLIH.
YcroiynBocTh
ouocdepnbl

3w

3oHanbHOCTH Ouochepsl. [lonsTue

0 6uome. OCHOBHbIE OMOMBI CYIIH:

TYHJIpa, XBOWHBIE JIeca,
CMEIlIaHHbIE

U IIMPOKOJIMCTBEHHBIE JIeca,
CTEIH, CaBaHHbI, TYCTHIHU,
TPONIMUYECKHE JIECA, BBICOKOTOPbSI.
Knumar, pacturenbHbIi

Y )KUBOTHBIA MUpP OMOMOB CYIIH.

PackpbiBaTh conepxanue
TEPMHUHOB U TTOHATUIN: OMOMBI,
TYHJIpa, XBOMHBIE Jieca,
CMEIIIaHHBIC JIeca,
ITUPOKOJIMCTBEHHBIC Jieca,
CTEMH, CABaHHBI, MyCTHIHH,
TPOIIMYECKHE JIeCa,
BbICOKOTOpPBS. [loka3piBaTh Ha
KapTe U XapaKTephu30BaTh
OCHOBHBIE OMOMBI CYIIIH.

CrpykTypa 1 QyHKIHS KUBBIX
CHCTEM, OLIEHKA UX PECYPCHOTO
MOTEHIMana 1 OMoChepHBIX

GbyHKIUH.

CpaBHHMBaTh 0COOCHHOCTH
KJIMMAaTa, M0YB, PACTUTEIHHOTO
Y )KUBOTHOTO MHPa Pa3HbIX
OMOMOB CYIIH 3EeMIIH.
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MAOY COII Ne40 r. Tomcka

Temsbl ypokoB
U KOJIMYECTBO YacOB

OcHOBHOE cojziepkaHne

[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

JdemMoHcTpauuu

Tabnuipl u cxembl: «OCHOBHBIE
O6rombl cymmny, «Knmumarudeckue
nosica 3emnny», « TyHnapay,
«Taiira», « CMeIIaHHBIH Jecy,
«1InpOKOJIMCTBEHHBIN JIECY,
«Crenby, «CaBanHay, «[1ycTbIH,
«Tponmuecknii ecy.
O6opynoBanue: repdbapuu
pacTeHuil pa3HbIX OMOMOB;
KOJUTEKITH KUBOTHBIX

Brigsagare IMPUYIKUHBL
30HAJILHOCTHU B Onocdepe

60. OGo0meHue n
cUCTeMATH3alud 3HAHUH

(1 4)

TEMA 11. YEJIOBEK 1 OKPYKAIOHIASA CPEJIA (8 1)

61. Bo3aeiicrBue
yesi0oBeKa Ha Ouocdepy
R

DKOJIOTHYECKHE KPU3HUCHI U X
npuyurHbl. Bo3aencTBue yenoBeka
Ha 6uocdepy. 3arps3HeHne
BO3/YIIHOM cpenbl. OxpaHa
BO3/yXa. 3arpsi3HEHHUE BOIHOU
cpensl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenue noussl. OxpaHna
MIOYBEHHBIX pecypcoB. M3Menenue
KJIuMarTa.

JdemoHcTpauuu

TaOuuIbl U cXeMbl: «3arps3HeHUE
aTMocdepsbl», «3arpsi3HeHne
ruapocdeps», «3arps3HeHue
no4Bb», «I[lapHUKOBBIN dDPEeKT

PackpriBath conepxanue
TEPMUHOB Y MOHSTHI:
atMocdepa, BemecTBa-
3arpsI3HUTENHN, TAPHUKOBBII
3¢ dexT, «030HOBaAs IBIPAY,
«KHUCIIOTHBIE JOKANY,
ruapocdepa, 3BTpouKaIms
BOJI0EMOB, 110YBa, IPO3US
MOYB, ECTUIIH/IBI,
9KOJIOTMYECKUI KpU3HUC.
AHaM3upoBaTh
AHTpPOMOTeHHbIE (haKTOPBI
BO3JIeHiCTBHS Ha Onochepy
(posb YenoBeka B IpUPO/IC) Ha
pa3HBIX 3Tarax pa3BUTUA
YeJI0BEYECKOro 00IIECTBA.
XapakTepu3oBaTh ri100albHbIe
9KOJIOTHYECKUE MTPOOIIEMBI;
OCHOBHBIE HCTOYHUKH
aTMOC(EpHBIX 3arpsSI3HEHHUIA;
HKOJIOTHUYECKUE TTPOOIIEMBI,
CBSI3aHHBIE C YBEIMUECHUEM
TpPaHCIIOPTa B KPYITHBIX
ropojiax; SBTpOPHKAIUIO
BOJIOEMOB; TTOCIIEACTBUS
3arpsi3HEHUs BOJI
XUMHYECKUMHU BEIECTBAMU;
BO3JICIICTBHUE UeIOBeKa Ha
MOYBEHHBII MMOKPOB.
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AprymMeHTupoBaTh 3HAYCHHE
HKOJIOTMYECKHUX 3HAHUI

B PELIEHUHU BOIIPOCA O
HOJIEP’)KaHUHU YCTONYNBOCTU

ouocgepsl
62. AHTpOINOreHHOe AHTpPONIOreHHOE BO3/ICHUCTBHE Ha PackpeiBath conepxanne
BO3/1eliCTBHE HA PACTUTEIIBHBIN U )KUBOTHBIN MHUP. TEPMUHOB U ITOHATHUI:
PACTUTEJbHBIH OxpaHa pacTUTETHLHOTO COKpalleHrne 61opazHoo0pasus,
U KUBOTHBII MHUP. 1 )KMBOTHOTO MHpa. OCHOBHBIE OXpaHa IpUPO/Ibl, 0C000
Oxpana npupoasbl MIPUHLIUIIBI OXPaHbl IPUPOIBI. OXpaHsieMbl€ IPUPOIHbIE
(24) Kpacublie kauru. Oco0o tepputopun (OOIIT),
OXpaHsieMble IPUPOIHBIE OGoTaHuuYeCcKUi caf,
teppuropuu (OOIIT). 300JIOTUYECKUH MapK.
boranndeckue cajibl XapakTepu3oBaTh
1 300JI0TMYECKHE MapKH. IUTAHETAPHYIO POJIb PACTEHUN
JdeMoHcTpanun U ’KUBOTHBIX.
Tabauie! u cxeMel: «Ocobo [IpuBOAUTH IPUMEPHI IPSIMOTO
OXpaHsieMble PUPOIHBIE U KOCBEHHOTO BO3/EHCTBUS
TEPPUTOPUNY. YeJI0BeKa Ha PaCTUTEbHBIN
OO6opynoBanue: hotorpadun Y KUBOTHBIN MHUD.
OXpaHSIEMbIX PACTCHUI XapakTepru30BaTh MPUHIUIIBI
u )kUBOTHBIX KpacHol kHuru PO, «BcemupHo#i cTpareruu
KpacHolt kHuru pervona OXpaHbI MPUPOJIBI».
[Tepeuncnars 0COOCHHOCTH
pazimuuabix OOIIT.

[TpuoauTts ipumepsl OOIIT,
PaCIOJIOKEHHBIX B CBOCH
MECTHOCTH.

Jloka3bpIBaTh Ha MpUMEpax
OTIACHOCTH COKpAIIECHUS
OHOJIOTHYECKOTO
pazHo00pa3us 3eMIIH.
[TpuBOIUTH IPUMEPHI PEIKHX
Y MaJIOYHCJIEHHBIX BHIOB
pacTeHUi 1 )KUBOTHBIX CBOECH
MECTHOCTH, 3aHECEHHBIX

B KpacHble KHUTH pETMOHOB

u Kpacnyro kaury PO
63. PanmonaybHoe OcCHOBHBIE IPUHLIUIIBI PackpriBaTh conepxanue
NPHUPOAONIO/Ib30BAHME YCTOMUYUBOTO pa3BUTHS TEPMUHOB U TIOHSATHH:
U yCTOHYMBOE pa3BUTHE | YEIOBEYECTBA U IIPUPOIBL. panroHaIbHOE
(24) PaunonansHoe IIPUPOIOTIOIL30BAHMUE,
MIPUPOJIOTIOIIL30BAHNE yCTOMUYUBOE pa3BUTHE,
U COXpaHEeHue OMOJIOTHYECKOTO IPUPOHBIE PECYPCHI,
pa3HooOpa3us 3emun. O0mue HKOJIOTUYECKUH CIIesI.
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Temsbl ypokoB
U KOJIMYECTBO YacOB

OcHOBHOE cojziepkaHne

[Tnanupyembie BUIBI yueOHOMH
NS TEeIbHOCTH 00yJaromuxcs

3aKOHOMEPHOCTH TII00aTbHBIX
IKOJIOTHYECKUX KPHU3UCOB.
Oco0eHHOCTH COBPEMEHHOTO
KPHU3HCA U €T0 BEPOSTHBIC
HIOCTICICTBUSL.

Pa3BuTHE METOI0B MOHHTOPUHTA
Pa3BUTHSI OTIACHBIX TEXHOTCHHBIX
niporieccoB. Cucmemmoie
uccneodo8anus nepexooa

K pecypcocbepezatoujeti

U KOHKYPEeHmMOCHOCOOHOU
9Hepeemuxe.

buronorundeckoe pazHooOpasue
u Ouopecypcol. Hayuonanvhoie
unpopmayuonHsle cucmembl,
obecneuusarowue 00CMyn

K UHgopmayuu no cocmosHu0
OMOENbHBIX U008 U IKOCUCTNEM.
Ocnosbl sKopeaburumayuu
aKocucmem u cnocob6o8 bopbOvl
¢ OUOno8pedNcoOeHUsMU.
Pexoncmpyxyusi mopckux

U HA3EMHbBIX DKOCUCTEM.
JdemoHcTpauuu

Tabnuiel U cxeMbl: «Moaenu
YIPABIISIEMOTO MUPAY

XapakTepru30BaTh OCHOBHBIE
IPUHLIMIIBI YCTOMYUBOTO
pPa3BUTHSI YEJIOBEUECTBA

Y IPUPOJIBL.

OnuceiBaTh HEUCUYEPIIAEMbIE
U UcUepraeMble IPUPOIHBIE
pecypcsl, MoI4epKuBast
OTHOCHUTEJIBHOCTh
HEUCUepnaeMOCT! IPUPOTHBIX
pPEeCypcoB; XapaKTepu30BaTh
MIPOLIECCHI UX BOSHUKHOBEHUS
U YCJIOBHUSI Cpepbl,
MPUBOJISIINE K UX
(bopMUPOBAHHUIO.

PackpriBath npoOiaembl
paloHaIbHOTO
MPUPO/IONOJIBE30BAHUS

Y HaXOJUTb MTyTU UX PelIeHUs

64. UtoroBbiii ypok (1 )

TemaTnueckoe INIAHUPOBAHHUE

10 kaace

109




OcHoBHast 00pa3zoBaTenbHas MporpamMma CpeHero odniero oopazoBanus

MAOY COII Ne40 r. Tomcka

( = denepanbHbIi

lMocynapcTBeHHbIR
’ O6pasosarensHblii
@ CTAHDAPT

Ne HaumenoBanue Tembl KomnuectBo
/1 4acoB
1 buosnorus xak Hayka 2
2 JKvBBIE CHCTEMBI M UX H3YYCHHE 3
3 buonorus kieTku 5
4 XUMUYeCcKasi OpraHu3aIysi KICTKH 16
S) Ctpoenne U QYHKIMH KIETKH 10
6 OOMeH BeleCTB U MPEBpaICHUE YPHEPTUU B KIIETKE 10
7 Hacnencreennas napopMaius u e€ peamsanys B KICTKE 12
8 JKu3HEeHHBIN UK KISTKH 8
9 Crpoenue u GyHKIIMHA OPraHu3MOB 23
10 | Pa3mHOXeHUE U pa3BUTHE OPraHNU3MOB 11
11 I'eneTnka — Hayka 0 HACJIEICTBEHHOCTH U N3MEHYUBOCTH 3
OpPraHU3MOB
12 | 3aKOHOMEPHOCTH HACIICICTBEHHOCTH 12
13 | 3aKOHOMEPHOCTH H3MEHUYNBOCTH 7
14 | I'enetuka yenoBeka 4
15 Cenekiusi OpraHu3MOB 4
16 | BHOTEXHOJIOTHS U CHHTETHYECKAsT OMOJIOTHS 4
Pe3zeps 2
HTroro 136
11 kaace
Ne HaumeHnoBanue Tembl KomnuecTso
n/m 4acoB
1 3aposkJIeHHE U Pa3BUTHE SBOJIOIMOHHBIX MTPEJICTABICHUI B 5
OMoJIOTHH
2 MUuUKpo3BOIIONHUS U €€ PE3YIbTAThI 18
3 MakposBotonus U €€ pe3yabTaThl 10
4 [TpoucxoxaeHue u pa3BUTHE KU3HHA HA 3eMIIe 20
5 [TpoucxoxaeHue yeaoBeka - aHTPOTIOreHe3 14
6 DKOJIOTUsl — HayKa O B3aMMOOTHOILIEHUSX OPraHU3MOB 4
Y HAJOPraHW3MEHHBIX CUCTEM C OKPY)KAroIllel cpeaoi
7 OpranusMmsbl U cpeia 00UTaHus 12
8 DKOJIOTHS] BUJIOB U HOIYJISIIINI 12
9 DKOI0THS COOOIIECTB. DKOJIOTHYECKUE CUCTEMBI 16
10 | buocdepa — rmobanbHas SIKOCHUCTEMA 9
11 UenoBek U OKpyKarolas cpena 8
Peseps 8
Hroro 136
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[Tpunoxxenue 1.

YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI

Pabouast mporpamMmmMa OpUeHTHpPOBAHA HA UCTIOJIH30BAHUE YUEOHUKOB:
e buosorus. 10 kmacc: yueOHUK Juisi 0011e00pa30BaTENbHBIX OpraHu3auii: 0a30BBIN
ypoBeHb /[B.B. Ilaceunuk u ap.]; mox pemakuueir B.B. Ilaceunmka. — 4-¢ u3n., crep. - M.:
[Ipoceemenue, 2022. — 223 c.: wi. — (JIuHUSA KU3HU).
e buomorus. 11 xmacc: yueOHUK Jyisi 0011€00pa30BaTENbHBIX OpraHu3alii: 0a30BBIN
ypoBeHb / [ B.B. Ilaceunuk u np. ] ; noxn penaknueii B.B. [Taceunuka. — M.: [Ipocsemenue, 2022.
— 272 c.: wi. — (JIuaus xKu3HM).
JlonoJiHUTe/IbHAS JTUTEPATYPA AJIsl YUUTEJIA:
1. Top6enko H.B. buorexnonorus: 10-11 xi.: yueOGH. mocobue isi o6mieoOpa3oBar.
opranuszanuii / H.B. T'opbenko. — M.: IIpocsemenue, 2019. — 143 c. — (IIpodunbHas
TKOJIA)
2. Kupunenko A.A. buomormsa. EI'D. Pasmen «MonekymnsipHas Owojorus». Teopwus,
TPEHUPOBOYHBIE 3a/laHus: yueOHO-MeToanueckoe nocooue / A.A. Kupunenko. — U3a. 7-
e, ucnp., u gom. — PoctoB v//1: Jlernon, 2018. — 240 c.
3. Koznoea T.A., Kyamenko B.C. buonormss B Tabnmmax 6-11 kmaccel. CrnpaBouHOE
nocobwue. - M.: 2002.
4. TIlumenoB A.B., IlumenoBa WM.H. buonorus. [[upgaktudyeckne marepuanbl K pazaeny
«O6mas ouonorus» - M.: «M3paTeascteo HI] DHAC», 2004.
5. Peiimepc H.®. OcHOBHBIE OMOJOTHYECKHE TIOHITHS U TepMuHbL: KH. 1 yuutens.- M.:
[Ipocsenienue, 1988. — 319 c.
JlonoiHUTeIbHAS JTUTEPATypa AJs y4aluXCcs:
1. Buosorus B Tabnmunax u cxemax. /s mroabHUKOB 1 abutypueHToB / A.B. OHumienko —
N3a. 3-e, ucnp. u gomn. CII6, OO0 «Bukropus mmocy, 2019. — 128 c.
2. 3BepeB W.JI. Knura nis ureHus mo aHatoMuu, GU3HOJOTUHA U TUTHEHE 4YeloBeka. — M.:
[Ipoceenienue, 2009.
1. CepreeB b.®. 3anumarenshas pusuosiorusi / b.®. Ceprees. — M.: I[Ipocsemnienue, 2001. —
240 c.
HNHTepHET-pecypcehl:
http://biouroki.ru — HITIOCTPUPOBAHHBIN CAUT 11 YYCHUKOB U YUHUTeNeH Ononoruu
http://ecology-portal.ru — K0JIOrHYeCKuid nopTa
http://bio.1september.ru — 3JIEKTPOHHBIN BapUaHT razeThl «buonorus»
http://humbio.ru — ba3za 3HaHui 10 OMOJIOTHUH YEJIOBEKa
http://www.uchportal.ru_- YuuTenbckuii nopran
http://prezentaci.com/ - IlopTas TOTOBBIX Mpe3eHTALIUI
http://school-collection.edu.ru - Enqunas xomnexius mudpoBbIX 00pa3oBaTeNbHBIX
pecypcoB
Kaprsbr:

e IIpuponnsie 30861 Poccun

e [leHTpHI MPOUCXOXKACHUS KYIbTYPHBIX PACTEHUN U JOMAITHUX )KUBOTHBIX

NogakrowdrE

Buneoguiabmabi:
o ®parMeHTapHbIH BUACODUIBM O CEIbCKOX03SHCTBEHHBIX JKUBOTHBIX
e ®parMeHTapHbIi BUACODUIBM O CTPOSHHUH, PA3MHOKEHUU U cpeie OOUTaHUs PacTeHUN
OCHOBHBLIX OT/AEJIOB
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@parmMeHTapHbId BUACOPHUIBEM 0 OECIIO3BOHOYHBIX KUBOTHBIX
@parMeHTapHbI BUACOPHUIBM 110 OOMEHY BEIIECTB y PACTCHUN U )KUBOTHBIX
@parMeHTapHbId BUACOPHUIBM 110 TEHETHUKE

®parmeHTapHbIi BUICOPUIBM MO 3BOJIIOIUH KUBBIX OpPraHU3MOB
®parmeHTapHbI BUICOPUIBM O IO3BOHOYHBIX )KMUBOTHBIX (110 OTPSAAM)
®parmenTapHblii BUACOQHIBEM 00 0XpaHe nmpupoasl B Poccun
@parmMeHTapHbId BUACOPHUIBM 110 AHATOMUH U (PU3NOJIOTHUH YeJIOBEKa
@®parmeHTapHbIi BUICOPUIBM IO TUTHEHE YeTI0oBeKa

@®parMeHTapHbIM BUICOPUIBM [0 OKa3aHUIO IEPBOIl IOMOIIU
®parmeHTapHbI BUICOPUIBEM IO OCHOBHBIM 3KOJIOTHYECKUM MpoliemMam
®parmeHTapHbI BUICOPUIBM MO CEIEKIUH KUBBIX OPraHU3MOB
@®parMeHTapHbIN BUICOPUIBM MIPOUCXO0KACHUE U PA3BUTHE XKU3HU Ha 3eMIie

CJ'[ZIﬁ)IbI-}IHaHo:&HTHBbI :

MeTo1bl ¥ TpHEMBI pabOThl B MUKPOOHOJIOTHH
Mmuoroo6pa3ue 6akTepuii, r(puooB
MHuoroo6pa3ue 6ecrio3BOHOYHBIX JKHBOTHBIX
MHoroo0pasue Mo3BOHOYHBIX JKUBOTHBIX
MHuoroo6pa3ue pacTeHmit

Ilnakarnl:

[{uToreHeTHYecKne MPOIECChI M HMX HCIOJIb30BaHUE YeJIOBEKOM (OMocHMHTE3 Oerka,
JiefieHue KJIeTKH, FraMeToreHe3, KIOHHPOBaHWE UMMYHUTET YeloBeka, GOTOCHUHTES U JIp.)
Ha6op mo ocHOBam 3K0JI0THH

PeduexTopusie agyru pediekcor

CucremaTika 6€Cri03BOHOUYHBIX )KUBOTHBIX

CucremaTiKa NOKPHITOCEMEHHBIX

Cucremaruka 6akTepuit

CucreMarrka Bo10pociei

CucremaTuka rpuboB

CucremaTiKa HO3BOHOYHBIX KUBOTHBIX

CrpoeHue 6ecrio3BOHOUHBIX KHUBOTHBIX

CrtpoeHue U pa3MHOXKEHHE BUPYCOB

CrtpoeHne NO3BOHOYHBIX KUBOTHBIX

CrtpoeHue IBETKOB pa3InYHbIX CEMEHCTB pacTeHui

CtpyKTypa OpraHou/10B KJIETKU

IIpudopsl, npucnocodIeHus:

Becsl yueOHbIe ¢ pazHOBECaMU

Kommuiekt nocy/pl 1 NpUHAIICKHOCTEN AJIs MPOBEACHUS 1a00paTOPHBIX paboT
Jlyna py4nas

Jlyna mratuBHas

Muxkpockomn 1uppoBoi WM MUKPO(HOTOHACAIKA

Mukpockor 1ab0paTopHBIi

TepmomeTp HapyKHBIN

TepMoMeTp MOYBEHHBIN

Tonomerp
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Moaean o0LeMHbIE:

Moienu UBETKOB pa3jIuyHbIX CEMENCTB
Hab6op «IIpoucxoxaeHue yeaoBeka»
HaGop moneneit opranoB uenoBeka

Topc uenoBeka

Tpenaxep /yist OKa3aHUs MIEPBON TOMOIIU

Moaeau 0CTe0JJ0ru4ecKne:

e (Ckener 4yenoBeKa pa30opHbIN
e (CkeneTsl MO3BOHOYHBIX JKUBOTHBIX
e Uepen 4emoBeKa pacwICHEHHBIN

Moaesn pesbe@HbIe:

Jle3oxkcuprOOHYKIEMHOBAsI KUCIIOTa

HaGop moseneit mo cTpoeHnio 6€CIo3BOHOYHBIX KUBOTHBIX
HaGop moneneit mo anaToMuu pacTeHHA

Ha6op mozeneit mo cTpoeHHio OpraHoB YeIoBEKa

HaGop mMozeneit mo cTpoeHHI0 MO3BOHOYHBIX JKUBOTHBIX

Moaeau-anmjmKanuu (1Js padoTbl HA MATHUTHOM 10CKe):
e [‘eneruka yenoBeka
e KpyroBopoT OHOTE€HHBIX PJIEMEHTOB
e MuTo3 U Mei03 KIETKH
e OCHOBHBIE T€HETUYECKHE 3aKOHBI
e Pa3sMHOXXEHHE pa3IMYHBIX TPYII pacTeHui (Habop)
e (CrpocHHE KIETOK PACTCHHIA W YKUBOTHBIX
e Pa3sMHOXEHHE NUSITIOYHBIX TPHOOB

Mystxu:
e [lnonoBele Tena LUIANIOYHBIX IPUOOB

( = denepanbHbIi

lMocynapcTBeHHbIR
’ OBGpa3oBaTensHbIin
@ CTAHDAPT

L4 PCSYHLTaTH HCKYCCTBCHHOI'O 0T60pa Ha NpUMEPE MJIOAO0B KYIbTYPHBIX paCTeHI/Iﬁ

HarypajibHble 00beKTBI:

L4 Fep6ap1/11/1, HIUTIOCTPUPYIOIITUEC MOp(I)OJ'IOFI/I‘IeCKI/Ie, CUCTCMATUUYCCKUC ITPU3HAKU

paCTeHHﬁ, 9KOJIOTUYECKHE 0COOCHHOCTH Pa3HbIX T'PYIIIL

Mukponpenaparsbl:
e HabGop MukponpemnapaToB 1o 60TaHuKe (pod)
Habop MukpomnpemnapaToB 1o 300Ji0ruu (mpod)
Hab6op MukponpenapaToB 1no o61uieit 61osoruu (6as.)
Hab6op MmukponpenapaToB no o6uieit 6uosioruu (npood.)

(6a3.)

Hab6op MmukponpenapaToB no pasfeny «Pactenusi. Baktepuu. ['pu6bbl. JInmanHUKU»
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e Habop MukpomnpemnapartoB no paszeny «desnoBek» (6as.)
e Hab6op MukponpenapaToB 1o paszeny «KuBoTHble» (6a3.)

Koanexknuumn:
e Bpeaurenn ceabCKOXO3IUCTBEHHBIX KYJIBTYP
L] I/ICKOHaGMI)Ie paCTeHI/Iﬂ " ) KUBOTHBIC
o  Mopdo-3K0JIOTHYECKUE aIalTAI[IN OPTaHU3MOB K cpefie oouTanus ((popma, okpacka u
1p.)

KomHaTHbIe pacTeHHs 110 IKOJTOTHYECKUM IPynnam:
e Tpomnmnueckue BIaXKHBIE Jieca
e Buaxusie cyOTponuku
e Cyxue cyOTpONnHKHI
e [IyCTBIHU ¥ MOJTYITYCTHIHA

IKCKYPCHOHHOE 000py10BaHHUE:

[Tarka repGapnas

[Ipecc repGapHbIit

Pynerka

Cavyok BOIHEBIHI

Cadox YHTOMOJIOTHYCCKHI

CoBOK 17151 BHIKAIIBIBAHUSI PACTEHUIA
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