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QenepanpHas paboyas mnporpaMma Mo ydyeOHOMYy mnpeameTy «buosorus»
(yrnyOneHHbI ypoBeHb) (mpeameTHas o0yiacTh «EcTecTBeHHO-HAy4YHBIE MPEAMETHI)
(mamee COOTBETCTBEHHO — TMporpamMma Mo Ouojoruu, OHOJOTHS) BKIHOYAET
MOSICHUTENIbHYIO 3aIMUCKY, COAepKaHue 00yUeHMs], IUIAHUPYEMbIE PE3YIbTaThl OCBOCHUS
MporpaMmbl MO OWOJIOTMH, TEMAaTHYECKOe IUIAaHMPOBaHME, MepeyeHb (KoauduxkaTop)
MpOBEpSAEMbIX TpeOOBaHMH K pe3yJbTaTaM OCBOEHUS OCHOBHOM 0Opa3oBaTeIbHOMN
MPOrpaMMBbl CPETHEr0 O0IIEro 00pa30BaHUs U AIEMEHTOB COACPIKAHUS TTO OMOJIOTHH.

[losicHuTenbHas 3amMcka OTpa)kaeT OOIIMe LEeNH U 33/Ja4d M3Y4YeHHs] OHOJIOTHUH,
XapaKTePUCTUKY TMCUXOJIOTHYECKUX TMPEANOCHUIOK K €€ HM3YyYeHUI0 00ydarouuMucs,
MECTO B CTPYKType y4yeOHOro IJlaHa, a TakXkKe MOAXOJbl K OTOOpYy COAepKaHuf,
K OIpEAeNICHUI0 TUIAaHUPYEMBIX PE3yJbTaTOB M K CTPYKType TEMaTUYECKOIo
TUTAHUPOBAHMUSL.

Copepxanue 00yuyeHUsI pacKpbhIBAaeT COJAEpXKATENbHbIE JIMHUU, KOTOpbIE
npearatoTes g 0053aTeIbHOT0 M3YYeHHs] B Ka)XJOM KJIAacC€ Ha YpPOBHE CPEIHETO
o01rero oOpazoBaHusI.

[Inanupyemble pe3ynbTaTbl OCBOCHMSI MPOTPAMMbI MO OHOJOTHUH BKIIOYAIOT
JUYHOCTHBIE, METalpeJMETHbIE pPe3yJbTaThl 32 BECh NEPHOJ OOy4YeHUsT Ha YpOBHE
cpelHero o01ero o0pa3oBaHus, a TaKXKe MPEIMETHbBIE JOCTHKEHUSI 00yJaromierocs 3a
KXl T0J1 00y4YEeHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no Guosiornu Ha ypoBHE CpeHEro o0IIero oopasoBanus pazpadboraHa
Ha ocHoBe ®DenepanbHoro 3akoHa oT 29.12.2012 N 273-®3 «O6 ob6pazoBaHuU
B Poccuiickoit ®Deneparun», ®I'OC COO, KoHuenmuu mnpemnogaBaHus y4eOHOTO
npeamera «buoorus» M OCHOBHBIX MOJIOKEHUN (enepaabHOll pabodeil MmporpaMMbl
BOCTIUTAHUSI.

buosorus yriryonenHoro yposust u3ydeHus (10 — 11 kiaccel) sBIsieTCS OJHUAM
13 KOMITIOHEHTOB TMIpeAMEeTHON o0nactu «EcTecTBeHHO-HayuYHBIE TTpeaMETh». COrliacHO
nonokeausim  ®I'OC  COO  npodunpHbie  y4eOHBIE TPEAMETH, HW3ydaeMble
Ha YTIIyOJICHHOM YPOBHE, SIBIISIIOTCS criocoOoM nuddepeHnuaniuy 00y4eHuss Ha ypoBHE
cpenHero oOmiero oOpa3oBaHMsl W TMPHU3BAHBI OOECIEUYUTH MPEEMCTBEHHOCTH MEXKIY
OCHOBHBIM OOIIUM, CPEAHUM OOLIMM, CpPEIHHM MPO(ECCUOHAIbHBIM U BBICHIUM
oOpa3zoBanueM. B To e BpeMsi KaIblii M3 ITHX y4eOHBIX MPEIMETOB JOKEH OBITH
OpPUEHTHPOBAH Ha NPUOPUTETHOE pEIIeHUE O00pa30BaTelIbHbIX, BOCHUTATEIbHBIX
W pa3BUBAIOIIMX  3a/ad, CBSI3aHHBIX C MNpoQoOpUEHTANMel  O0ydJaroImuXCs
U CTUMYJMPOBAHHEM HMHTEpPEca K KOHKPETHON 00JacTHM HAy4HOTO 3HAHUS, CBS3aHHOIO
¢ Ouosoruei, MeIUIIMHON, SKOJIOTHEH, TICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo OuojoruM JaeT MpeACTaBICHUE O MENH M 3a7adyax H3Y4YCHHUs
yueOHoro npeamera «buonorus» Ha yriayO0JIeHHOM YpOBHE, ONpEesieT 00s3aTebHOE
(MHBapUMaHTHOE) MPEAMETHOE COJIepKAHUE, €ro CTPYKTYpUpPOBAaHHE 110 pasjesiam
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U TeMmaM, paclpejesieHue Mo KjaccaMm, PEKOMEHIYET MOCIEA0BATEIbHOCTh H3YYCHUS
y4eOHOro Matepuala ¢ y4eTOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
y4eOHOro Ipolecca, BO3PACTHBIX OcCOOEHHOCTeW oOyyaromuxcsi. B nporpamme
Mo OWOJIOTUM pea30BaH MPUHIMI TPEEMCTBEHHOCTH C U3YYEHHEM OHOJIOTUU
Ha YypOBHE OCHOBHOro 00IIero oOpa3oBaHus, Oiarojaps YeMmMy MpOCMaTpUBAETCS
HalpaBJICHHOCTh ~ Ha  TOCJIEAYIOIIEE  pa3BUTHE  OMOJOTMYECKUX  3HAHMWM,
OPUCHTHPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIILJICHHUSI, TPEJCTABICHUI O 3I0pOBOM 00pa3e )KU3HH, Ha BOCIIUTAHUE
OepeXHOr0 OTHOIICHUS K OKpYKalollel mpupoiHoi cpene. B mporpamme mo Ouomoruu
TaK)K€ TIOKa3aHbl BO3MOXHOCTH Y4yeOHOTO mnpeamera «buomorus» B peaninzanuu
tpeboBanuit @OI'OC COO K mnIaHUPYEMbIM JIMYHOCTHBIM, METalpeaMETHBIM
U TIPEJMETHBIM pe3yJiibTaTaM oOy4eHHUs U B ()OPMUPOBAHWU OCHOBHBIX BHUJIOB YUEOHO-
MO3HABATEILHON  JICSATEIBHOCTH  OOYYaIOIIUXCA IO  OCBOCHHUIO  COJIEpKAHUS
Ounonornyeckoro o0pa3oBaHusi Ha YPOBHE CpEHEro 0011ero 06pa3oBaHusl.

[IporpamMmma 10 OWONOTHU SIBISICTCS OPUCHTHPOM JJII COCTABJICHUS aBTOPCKUX
pabounx mporpamMm. ABTOpaMHu pabOYUX MPOTPAMM MOXKET OBITh MPEIJIOKEH CBOU
MOJIXO/ K CTPYKTYPUPOBAHMIO M TOCIIEIOBATEIbHOCTH M3yUCHHs Y4eOHOTO Marepuarna,
CBO€ BHJICHHE CMOCO00B (OopMUpOBaHHS y OOYUYAIOIIUXCS TPEAMETHBIX 3HAHHM
¥ YMEHHUIA, a TAaK’KE€ METO/IOB BOCIIUTAHUS U PA3BUTHS CPEICTBAMH YUEOHOIO MpeaMeTa
«buonorus.

buonorust Ha ypoBHe cpenHero oOIiero oopa3oBaHHs 3aBepIIAET OHOJIIOTHYECKOE
oOpa3oBaHHWe B IIKOJE M OPUEHTHUPOBAH Ha pacIIMpeHHe MW yriayOJieHue 3HaHUU
oOy4Jaromuxcs O >KHUBOM MPHUPOJE, OCHOBAX MOJEKYISIPHONW M KJIETOYHON Omosioruw,
SMOPHOJIOTUM W OWOJOTUM PA3BUTHUS, TEHETUKH, CCJICKIIUH, OHOTEXHOJIOTHH,
HBOJIIOIMOHHOTO YYCHHS U DKOJIOTUH.

N3yuenue yueOHoro mpeamera «buonorus» Ha  yriiyOJIeHHOM  YpOBHE
OPHUEHTUPOBAHO Ha TMOATOTOBKY OOYYaloOIIMXCs K TOCIEAYIOIIEMY TMOJyYEHHUIO
OumoJsioruaeckoro oOpa3oBaHus B By3aX U OpPTaHU3AIMAX CPEIHEr0 MPodheCcCHOHATBHOTO
oOpazoBanusa. OCHOBY €ro COJEp>KaHUS COCTABISIET CUCTEMa OMOJIOTHYECKUX 3HAHUM,
MOJIYYEHHBIX MPU HU3YYEHUU OOYYAIOUIMMHUCS COOTBETCTBYIOIIUX CHCTEMATUYECKHUX
paszesioB OMOJIOTMU Ha YPOBHE OCHOBHOI'O 001ero oopasosanus, B 10—11 kmaccax atu
3HAHMS TOJYYalOT pa3BUTHE. Tak, pacHIMpeHbl W YrIyOJeHBbl OMOIOTHMYECKHE 3HAHUS
O pacTeHHUSAX, JKHMBOTHBIX, TIpubOax, OakTepHsAX, OpraHu3Me 4YeJOBeKa, OOIIMX
3aKOHOMEPHOCTSIX JKM3HHU, JIOTIOJHUTEIHHO BKIFOYCHBI OWOJOTHYECKUE CBEICHUS
MPUKJIATHOTO U MIOUCKOBOTO XapakTepa, KOTOPhIE MOKHO UCMOJIb30BaTh KAaK OPUEHTUPHI
JUTSI TIOCTIEYIONIETO BhIOOpa mpodeccun. Bo3mMoskHa Takyke MHTETpaIvs OMOTOTHIECKUX
3HaHUM C COOTBETCTBYIOIIMMU 3HAHUSMHU, MOTYYCHHBIMHU 00yUaOIIUMUCS MTPU U3YUCHUU
busuku, XuMuu, reorpaduu U MaTEMATHKHU.

Ctpyktypa mnOporpamMmbl 1O OHOJOTHUM  OTPa)KaeT CHUCTEMHO-YPOBHEBBIN
Y HBOJIIOLIMOHHBIN MOAXO/IbI K U3y4eHU0 Onosioruu. CoriacHo UM, U3y4aroTCsl CBOMCTBA
1 3aKOHOMEPHOCTHU, XapaKTEpHBIEC ISl JKUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHu3alui,
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ABOJIIOLIMK OPraHUYECKOr0 MUpa Ha 3emiie, COXpaHeHHUs OMOJIOTUUYECKOTO Pa3HOOOpa3us
ra”eTsl. Tak, B 10 kiacce nu3y4yaroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH,
AMOPHOJIOTUM U OWOJIOTMM PA3BUTHS, TEHETUKH U CEJICKUUH, OHOTEXHOJIOTHUH
U CUHTETHYECKON OHMOJIOTMH, aKTyaTu3UPYIOTCS 3HAHUS O0YydYaroIIuXcsl Mo OOTaHUKE,
300JI0TUH, aHATOMUH, (HU3HOJIOTHH YelioBeka. B 11 kiacce u3y4aroTcsi 3BOJIIOIIMOHHOE
y4€HHE, OCHOBBI SKOJIOTUU U yUeHHe 0 Ouocdepe.

buonoruss mpu3BaHa oOecHeYWTh OCBOEHHUE OOYYAIOIIMMHCS OMOJOTHYECKUX
TEOPUM U 3aKOHOB, WJIEH, NMPUHUHUIOB W MPABWI, JICKAIIUX B OCHOBE COBPEMEHHOU
€CTECTBCHHO-HAYUYHOW KapTUHBI MHpaA, 3HAHUH O CTPOCHHH, MHOroo0pa3uu
U OCOOEHHOCTSIX KJIETKHU, OpraHu3Ma, TOMyJslud, OUOIEHO3a, HSKOCUCTEMBI,
O  BBIJAIONIMXCS ~ HAYYHBIX  JIOCTIDKCHMSIX,  COBPEMEHHBIX  HCCIEIOBaHUSIX
B OWOJOTMU, TMPUKIAJHBIX aCMEeKTax OWOJIOTMYECKUX 3HaHui. [l pa3BuTud
U TOJJCPKaHUsT HMHTEepeca OOydarmuxcsi K OUOJIOTMU HapsAy CO 3HAYUTEIhHBIM
00bEMOM TEOPETUYECKOr0 MaTepualia B COACPKAaHWUU TPOrpaMMbl MO OHOJIOTHU
MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBIICHUS W PA3BUTHUS TOWM WM WHOU
obymactu OWMOJOTUM, BKJIAJOM OTCUYECTBEHHBIX U 3apyOCKHBIX YUYEHBIX B pEIICHUE
BOKHEUIIINX OMOJIOTUYECKUX U SKOJIOTHIECKHUX MPOOIIeM.

lenp wm3yuenus ydeOHOro mnpemmera «buonorus» Ha yriayOJIGHHOM ypOBHE —
OBJIaJIeHuEe OOYYarONIMMUCS 3HAHHUSIMHU O CTPYKTYPHO-()YHKIIMOHAJIBLHOW OpraHu3aluu
KUBBIX CHUCTEM pa3HOr0 paHra U MpUOOpeTeHHe YMEHUW HCIOJb30BaTh ATHU 3HAHUS
B (opmupoBaHMM UWHTEpeca K OmNpeaesieHHON oOnactu mpodeccruoHambHON
NeSITENbHOCTH, CBSI3AHHOW C OuWoJoOTHEW, WM K BBIOOPY yueOHOro 3aBeleHUs
JUTSI IPOAOIKEHHST OMOJIOTHYECKOT0 00pa30BaHuUs.

JlocTrkenue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha yriryOJIeHHOM
ypOBHE 00€CTIeunBaETCS PEIICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OOYYAIOIMMHCS CHUCTEMBbl OWOJOTMYECKHX 3HAHWUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSAX, KOHIEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX
U TpaBWJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KApTUHY MHpA;
O CTpPOCHHH, MHOT0OOpa3MM M OCOOCHHOCTSIX OHOJIOTHYECKHX CHCTEM (KJICTKa,
OpraHu3M, OIS, BHI, OWOreolneHo3, Owocdepa); O BBIJAIONMIUXCS OTKPBITHUIX
Y COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJICHME OOydYalolMuXcs C METOAaMU [O3HAaHUS JKUBOW MPUPOMBI:
MCCJIEI0BATEILCKUMHI METOJIaMH OMOJOTHYECKUX HAYK (MOJICKYJISIPHON W KJIETOYHOM
Oumonoruu, YMOPHUOIOTHUU U OMOJIOTUU PA3BUTHS, TEHETUKH U CETIEKIINH, OMOTEXHOIOTUU
Y CHHTETHYECKOUW OMOJIOTHH, MTaJCOHTOJIOTHUHN, IKOJIOTHH ); METOJaMHU CaMOCTOSATEILHOTO
MPOBEICHUS OMOIOTUIECKUX MCCIIEIOBAHUN B TAOOpAaTOPUU U B pupoie (HabtoieHue,
U3MEPEHUE, IKCIEPUMEHT, MOACTUPOBAHUE);

OBJIaJICHUE  OOYYalOIMMHUCA  YMEHUSIMH: CaMOCTOSITEIbHO ~ HaXOJUTh,
aHAJM3UPOBATh W MKCIOJB30BAaTh OHOJIOTMYECKYI0 HH(OpMAINIO;, TMOJIbH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH M CHUMBOJIMKOM; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OMOJIOTMH U COLUAIIbBHO-?PKOHOMHYECKUMH U SKOJIOTUUYECKUMHU IIpoOIeMaMu
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YeNI0OBEUeCTBA; OICHUBATH IOCJIEJICTBUS CBOCH JEATEIBHOCTH 1O OTHOIICHUIO
K OKpY’Karolei IpupoHON cpejie, COOCTBEHHOMY 3[IOPOBBIO M 3I0POBBIO OKPYKAIOIINX
moned; Oo0OCHOBBIBaTb M COOMIOAATh Mepbl  MNPOPUIAKTUKH  MH(EKIMOHHBIX
3a0oneBaHuii, MpaBuia TMOBEACHUS B TMpupojae U olecrneyeHuss Oe30MaCHOCTH
COOCTBEHHOM KHM3HEACSITETPHOCTH B  YPE3BBIYAMHBIX CHUTYalMsIX MPHPOIHOTO
M TEXHOTCHHOTO XapakTepa; XapaKTepH30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITHUS
B o0JracTi OMOJIOTHH;

pa3BUTHE Y OOYYAIOIIMXCS WHTEIJICKTyalbHBIX M TBOPYECKHX CIIOCOOHOCTEMH
B TMpOIECCE 3HAKOMCTBA C BBIIAOIIUMHUCS OTKPBITHSIMH ¥ COBPEMEHHBIMHU
UCCIICJIOBAaHUSMA B OWOJNIOTHH, pEIIaeéMbIMH €0 MpoOiieMaMu, METOI0JIOTHEH
OMOJIOTMYECKOTO HWCCIICIOBaHMs, TPOBEACHUS OKCIEPUMEHTATBHBIX HCCIICJOBAHUM,
pemieHuss OWOJIOTMYECKUX  3aad, MOJCIUPOBAaHUS OHWOJOTHUECKUX OOBEKTOB
U TIPOLIECCOB;

BOCIIUTaHUE y 00YUYAIONIUXCS [ICHHOCTHOTO OTHOIIICHUS K JKUBOU MPHUPOJIC B IIETIOM
M K OTIEIbHBIM €€ O0OBbeKTaM U SBJICHUSAM; (POPMHUpPOBAHUE IKOJOTUYECCKOM,
TCeHETUYECKOW TPaMOTHOCTH, OOIIeW KyJIbTYphl TOBEICHUS B TPUPOJIE; WHTETPALHH
€CTCCTBCHHO-HAYYHBIX 3HAHHI;

npuoOpeTeHHe 00yYaIOITIMHUCS KOMIIETCHTHOCTH B paIMoHaIbHOM
IPUPOIOIIONIH30BAHUU (COOJIIOICHUE TIPaBUJI MOBEJEHUS B MPUPOJIEC, OXPAHBI BUIOB,
AKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbSI U 3J0POBbS OKPY>KAIOIINX
monen (cobmomeHuss Mep npoduIakTUKH 3a0o0JieBaHUM, oOecrieueHne Oe30MacHOCTH
KU3ZHEJEATEILHOCTH B YPE3BBIUAMHBIX CHUTYallUSIX MPUPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS OMOJOTMYECKUX 3HAHMM W  yYMEHUH
B ITOBCEIHEBHOM >KM3HHU,

CO37laHNE YCJIOBHM Jii OCO3HAHHOTO BbIOOpa OOYHYaIOIIUMHCS WHAUBUAYATBHOM
o0Opa3oBaTenbHON TPACKTOPUH, CIocoOCTBYIOMIEH MOCIIEAYIOIEMY
npodeccuoHaTbHOMY CaMOOTPEEICHUIO, B COOTBETCTBHUM C WHIWBHAYAIbHBIMH
MHTEPEeCaMH U MOTPEOHOCTSIMU PETUOHA.

OO111ee yncio yacoB, PEKOMEHOBAHHBIX I U3Y4YEHUsI OMOJIOTHH Ha YriTyOJIeHHOM
ypoBHe, — 204 gaca: B 10 xnacce — 102 ygaca (3 yaca B Hegemro), B 11 kimacce — 102 yaca
(3 yaca B HezelnIO).

OT6op opraHm3allMOHHBIX (OPM, METOJOB M CPEIACTB OO0ydeHHUS OHOJIOTHUH
OCYILIECTBIISIETCSI C y4YeTOM CHEHU(UKH €ro COJAEp>KaHUs M HaAIpPaBIEHHOCTH
Ha TMPOJODKEHHE OWOIIOTHYecCKOoro oOpa3oBaHUS B  OpPraHM3alMSIX CPEAHETO
po(heCcCHOHATIBLHOTO U BhICIIEr0 00pa3oBaHUs.

OO0s3aTenbHBIM YCIIOBHEM TPU OOyYeHWU OWOJOTMM Ha YriyOJEHHOM YPOBHE
SBIIICTCS TIPOBEICHHE JTA0OPATOPHBIX M TPAKTHYECKUX pabor. Takxke ywacTue
OoOydJarommXxcs B BBINIOJHEHUH TMPOCKTHBIX M Y4YeOHO-HMCCIEAOBATENBCKUX paboT,
TEMaTHKa KOTOPBIX OMPEIEISIETCS yYUTEIeM Ha OCHOBE HMEIOIIHUXCS MaTepPHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUH.
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COIAEPKXAHUE OBYYEHUA

10 KJIACC

102 4, u3 HUx 1 4 — pe3epBHOE BpeMsl.

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi OuOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas wucTtopusi pa3BUTHS
Oouosiornu. buonornyeckne Hayku W u3ydaemble UMU MpoOsiembl. DyHaaMeHTaIbHbIE,
MPUKJIAHBIE U TTOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Ouonorud B (HOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptuHbl mupa. [Ipodeccun, cBsizaHHbie ¢ Owuonorueil. 3HaueHue OHMOJIOTHUU
B TPAKTUYECKOM JIEITEJIbHOCTH 4YeJOoBEKa: MEAUIIMHE, CEeIbCKOM  XO3SMCTBE,
POMBIIIJIEHHOCTH, OXpaHe MPUPOJIBI.

Jlemoncmpayuu:

Ilopmpemuwvi: Apucrotenn, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. [lapBuH,
Y. Tapsen, I'. Mennens, B.M. Bepnaackuiu, W.II. IlaBnoB, N.MA. MeuyHuKoOB,
H.U. Basunos, H.B. Tumodees-Pecosckuii, . Yorcon, ®@. Kpuxk, /I.K. benses.

Tabauyvr u cxemwvr. «CBA3b OHOJOTUM € JPYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBI U UX H3y4YeHHE

JXKuBble cucTteMbl Kak mpeaMer u3ydeHus Ouonorud. CBOMCTBA KUBBIX CHCTEM:
€IUHCTBO XMMHYECKOTO COCTaBa, JHUCKPETHOCTb M UEIOCTHOCTb, CJIOKHOCTb
U YIIOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPIaHU3aLIMs, CAMOBOCIIPOU3BEACHUE,
pa3paKuMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHu3alMy >KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIN, TKAHEBBIM,
OpraHW3MEHHBIN, MOMYJISIUOHHO-BUJIOBOM, 3KOCHUCTEMHBIH (OMOreOIeHOTHICCKHI),
ouochepnsrrit. [Ipomeccsl, mpoucxoAsmrie B XKUBbIX cucTeMax. OCHOBHBIE TMPU3HAKU
xuBoro. JKu3Hp kak ¢opma cyliecTBOBaHUA MaTepuu. Hayku, u3ydaromue >XKUBbBIE
CHUCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3alUN.

N3yyenue >KuBBIX cucTeM. MeToasl Ouonoruyeckod Hayku. HaGmroxenwue,
W3MEpPEHUE, DSKCIIEPUMEHT, CHCTEMAaTu3auus, MeTaaHaiu3. lloHATHe O 3aBHUCUMOM
Y HE3aBUCHUMOU IepeMeHHou. [InannpoBanue skcnepumenTa. [locTaHoBKa U IMpoBEpKa
runiote3. HyneBas rumnote3a. IloHsiTHe BBIOOPKM W €€ JOCTOBEPHOCTh. Pazopoc
B Owonornyecknx maHHbIX. OIIEHKa JTOCTOBEPHOCTH TOJNYYCHHBIX pE3YyJIhTaTOB.
[IprunHbI HCKAXKEHUS PE3YIABTATOB dKCNepuMeHTa. [[IoHSITHE CTaTUCTUYECKOTO TECTa.

Tabauywvr u cxemvi: «OCHOBHBIE TIPU3HAKHU KU3HW», «BHOIOTHYECKUE CHCTEMBIY,
«CBOICTBa XKUBOW MaTtepumn», « YPOBHU OpPraHHU3alMHU KXUBOU NpUPOAbI», «CTpoeHue
XKUBOTHOM KIETKW», <« TkKaHW KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUYECKOIO
opranuszmay, «buoreouenosy, «buocdepay, «MeTo1bl U3yUEHUS KUBOU TPUPOIBI.
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Obopyoosanue: nadopaTopHOE OOOPYIOBAHWE MJisA MPOBEJACHUS HAOIIOICHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakxmuueckan paboma «Vcronb30BaHNE Pa3TUYHBIX METOJOB IMPU HW3YYCHUU
KHUBBIX CUCTEM.

Tema 3. Buosiorus KjieTku

Knerka — cTpyKTypHO-QYHKIMOHAJIbHAS €AMHMIA >KUBOro. McTOpus OTKpBITUSA
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIsann, M. Illneiinen,
P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

MeTo1bl MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTMH: MUKPOCKOIHUS, XpoMaTtorpadus,
anekTpodope3, METOJ MEUEHbIX aTOMOB, IuddepeHnranbHoe LEeHTpU(YrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK.

Jlemoncmpayuu:

llopmpemuwr: P. I'yk, A. JleBenryk, T. IlIBann, M. Ilneiinen, P. Bupxos,
K.M. bap.

Tabnuyer u cxemvl: «CBETOBOW MHKPOCKOM», «IIEKTPOHHBIA MHUKPOCKOID,
«HMcTopus pa3BUTHUSI METOJI0B MUKPOCKOIIUI.

Obopyoosanue:  CBETOBOM  MHKPOCKOIN, MHUKpOINpENnapaTsl  pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KIIETOK.

Ilpakmuueckas  paboma  «V3ydyeHne  METONOB  KJIETOYHOW  OHMOJIOTUH
(xpomatorpadus, anexrpodopes, nuddepeHimanbaoe eHTpudyruposanue, [1LP)».

Tema 4. Xumnuyeckasi OpraHu3anusa KJIeTKH

XHWMHUYECKUN COCTaB KIETKU. MaKpo-, MUKPO- U YIbTPAMUKPOAJIEMEHTHI. Boia u ee
pOJIb KaK pacTBOPUTENS, pEareHTra, Yy4yacThe B CTPYKTYPUPOBAaHUMU KIIETKH,
TEIUIOPETYISIuU. MuHepanbHble BEIIeCTBa KIETKH, MX Ouoyoruyeckas poib. Poib
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BeHIeCTBa  KJIETKH. buonorndeckue moiauMmepsl.  benkwu.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpyKTyphl OenkoBoW Mojekynbl. [lepBuunas
CTpyKTypa Oelka, MenTHIHAS CBsI3b. BTOpUYHAs, TpeTHUHAS, YeTBEPTUIHASI CTPYKTYPHI.
Henatypamusi. CpoiictBa OenkoB. Knaccudukarus 6enkoB. buonornueckue QpyHKIum
OEJKOB.

VYrneBoasl. MoHoOcaxapuabl, OuUcCaxapuabl, OJUTOCaXapuibl M MOJIHCAXAPUJIBIL.
OOmuii TIaH CTPOCHUS M (PU3MKO-XMMHUYECKUE CBOWCTBA yrieBOJOB. bruomornueckue
(GYHKITUU yTIEBOJIOB.

Jlumunet. T'wapodunsHO-THAPOGOOHBIE CcBoiicTBA. Kimaccudukanus aumumos.
Tpurmunepusasi, Gochoaunuasl, BOCKH, CTEpouabl. bronornueckue GyHKIUHA JTUATTAIOB.
OO0mme cBoicTBa  OMOJIOTMYECKUX  MEMOpaH —  TEKyd4ecThb, CIOCOOHOCTH
K CaM03aMbIKaHUI0, MOJYIPOHUIIAEMOCTb.

Hykneunoswie xwucnotel. JHK wu PHK. CrpoeHne HYKIEHMHOBBIX KHUCIOT.
Hyxneotuasl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK —
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IBOIHas cnupanb. MectoHaxoxaenue u ouonornueckue ¢pynkuuu JJHK. Bunsr PHK.
Oynkiuu PHK B knetke.

Crpoenne wMonekynsl AT®. Makpospruueckue cBsisu B Mosekyie ATO.
buonornueckue ¢ynknun AT®. BoccTaHOBIEHHbIE MEPEHOCUYMKH, HX (DYHKIIUU
B kieTke. CexkBenupoBanue JJHK.

CrpyktypHass Ouosiorus: OuoxumMuyeckue u Ouodusznueckue HCCIeTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPbl OMOMOJIEKYII.

Jlemoncmpayuu:

llopmpemuwr: JI. Homunr, . Yorcon, ®@. Kpuk, M. VYunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Juacpammor: «PacnpenesieHre XUMHUYECKMX AJIEMEHTOB B HEXWBOW NPUPOLEY,
«PacnpeneneHne XuMUYECKHUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabnuyer u cxemwi: «llepuonuyeckass TaOnMIAa XUMHYECKHX O3JIEMEHTOBY,
«CTpoeHue MoOJIEKyJibl BOIbI», «BemecTtBa B cocTaBe opraHu3mMoB», «CTpoeHHe
MOJIeKYJbl  Oenka», «CTpyKTypbl O€nKOoBOM MOJEKynbl», «CTpoeHHE MOJIEKYII
yraeBoJioB», «CTpoeHne MoJieKysl JUNUAoBY, «HyKinenHoBblE KUCIOTB», «CTpoeHue
MousieKysbsl ATO».

Obopyodosanue: XUMUUYECKasi IOCyJ1a 1 000py0BaHUE.

Jlabopamopnas paboma «OOHapyKeHHE OEJKOB C IOMOIIBI0 KauyeCTBEHHBIX
peakuumn.

Jlabopamopnas paboma «ViccienoBaHue HYKIEHHOBBIX KHCIJIOT, BBIJCICHHBIX
U3 KJIETOK Pa3IUYHbIX OPraHU3MOBY.

Tema 5. CtpoeHue U QyHKIIMHU KJIETKH

Tunel  KJIETOK: JdykKapuoThyeckas W mHpokapuotudeckas. CTpyKTypHO-
(GbyHKIIMOHAIBHBIC 00pa30BaHUS KIICTKH.

Crpoenue mnpokapuoTHUecKoW kieTku. KierodHas cTeHka OakTepuil W apxew.
Oco0eHHOCTH CTpOEeHUSI TeTepoTpOodHON M aBTOTPOPHON MPOKAPUOTUUECKHUX KIIETOK.
MecTo 1 poJib TPOKApUOT B OMOIIEHO3AX.

Ctpoenre W (QYHKIIMOHHUPOBAHHE HYKapHOTHYECKOW KieTku. I[lmasmarudeckas
MeMOpaHa (mnasmanemma). CTpykTypa TMiia3MaTHdeckoil wmemOpanbl. TpaHcmopt
BEIIIECTB Uepe3 IUTa3MaTUYECKyl0o MeMOpaHy: maccuBHBIN (muddysus, obierdyeHHas
mubdy3us), axkTUBHBIA (MEPBUYHBIA W  BTOPUYHBIA  AKTUBHBIA  TPAHCIOPT).
[Tomynmponumaemocts MemOpanbl. PaboTa HaTpwii-kaaueBOro Hacoca. ODHAOIUTO3:
MUHOIMTO3, (aromuto3. Ok3omuto3. Kietounas crenka. CTpykTypa u (QyHKIIMU
KJIETOYHOUN CTCHKU PacTeHH, rprOOB.

Hutommazma. I[uto3ons. Ilutockener. JIBwkeHue muTomnigasMbl. OpraHoUIbI
kieTku. OpHOMeMOpaHHbIE OpPraHOWAbI KIETKU: sHAoruiazMaruudeckas cetb (D1IC),
anmapaT [onbmxu, JIU30COMBI, HX CcTpoeHue U  GyHKuuM. B3aumocsizb
OJIHOMEMOpPAHHBIX OPraHOMAOB KiIeTKU. CTpoeHHEe IrpaHysspHOTro peTukyiayma. CuHTe3
pacTBOpuUMbIX OenkoB. CHHTE3 KIETOUHBIX MeMmOpaH. [mamkuil (arpaHyiasipHbIN)
sHJOMIa3MaTnueckuii  petukynym. CekperopHass ¢GyHkuus amnmapara [ oJabmKu.

9



OenepanpHas padouas nporpamma | buomorus. 10-11 knaccel (yriayOJleHHBIH YPOBCHB)

Tpancnopt BemecTB B KieTke. Bakyonu pacTUTENbHBIX KIETOK. KIIETOYHBIN COK.
Typrop.

IlonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHIpHUH, Imactuiabl. CrpoeHue
U QyHKUMM MUTOXOHJpUHN W miacTui. [lepBuyHbIE, BTOPUUHbBIE U CJIOKHBIE TUIACTUIBI
(POTOCHHTE3UPYIOUIUX FYKAPUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEUKOIIACTBI BBICIIUX
pacTEeHHUM.

HememOpannbie opraHouasl kiaeTkd. CTpoeHne M (QYHKIMM HeMeMOpaHHBIX
OpraHoujioB  KieTku. PubGocombl. MukpodunameHTsl. MpbIIEYHbIE  KJIETKHU.
Muxkpotpy6ouku. Kierounsiii nentp. CTpoeHue M JBHXKEHHE KT'YTUKOB U PECHUYEK.
MukpoTpyOouku nuToriazmel. LleHTprosnsb.

SAnpo. OOonouka snapa, XpoMaTHH, Kapuomjia3ma, SAPBIIIKH, HUX CTPOCHHE
U ¢QyHKuuu. SnepHbiid  OenkoBbld  MaTpukc. I[IpocTpaHCTBEHHOE pPACHOJIOKEHUE
XpOMOCOM B MHTep(ha3HOM sjipe. benaku XxpomaTuHa — TUCTOHBI.

Knerounsie BrmtoueHus. CpaBHUTENbHAsT XapaKTEPUCTHUKA KIETOK HYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

Ilopmpemuwi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabauywvl u cxemol: «CTpoeHUE DYKAPUOTUUECKON KIETKN», «CTpOoeHUE KUBOTHON
KIeTKN», «CTpOEHHE PACTUTENIBHON KIETKW», «CTpoeHHe MHUTOXOHApUN», «Snpoy,
«CTpoeHne NpOKapuOTUIECKON KIIETKI.

Obopyoosanue:  CBETOBOM  MMKPOCKOI, MHKpPOIpENapaTbl  pPacTUTENIbHBIX,
’KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTepHalIbHBIX KIETOK.

Jlabopamopnas paboma «VI3yueHune CTpOEHUS KIETOK pPa3IUYHbIX OPIaHU3MOBY.

IIpakxmuueckasn paboma «VI3ydeHne CBOMCTB KJIIETOYHON MEMOpPaHBD».

Jlabopamopuasa  paboma  «MccrnenoBaHue —IUIa3MoiM3a M JIETUIa3MOJIM3A
B PACTUTEIBHBIX KIETKaX».

IIpakmuueckan paboma «VI3yueHue ABMKEHUS LUTOIJIA3Mbl B PaCTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BellecTB M NpeBpallleHHe JHEPTUH B KJIETKe

AccuMumsIUA ¥ JAUCCUMIUIAIMS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: AaBTOTPOGMHBIN © TeTepoTpodHBIA. YdacThe KHCIOpoJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obecrneueHre KieTku: npespaimenne ATO B 0OMEHHBIX
nporeccax. @OepMEHTAaTUBHBIM XapakTep peakluil KIETOYHOro Metaboau3ma.
depMeHTHI, UX CTPOCHHE, CBOWCTBA W MexaHu3M aeicTBusa. Kodepmentsl. OTnnuus
(GbepMEeHTOB OT HEOPraHWYeCKHX KaTaau3aTopoB. benku-akTuBatopsl W O€IKU-
WHTHOUTOPHI. 3aBHCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMA OT Pa3TUYHBIX
(bakTopoB.

[lepBuuHBIl CHHTE3 OpraHUYECKUX BelecTB B KieTke. DotocuHrte3. CBeToBas
u temHoBas (aspl. [IpomykTuBHOCTH (GoTOCHHTE3a. BnusHue pa3audyHbIX (PaKTOPOB
Ha CKOpoCTh (hoTocuHTe3a. 3HaueHue (OTOCUHTE3A.
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XemocuHnTe3. PazHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPUUIUPYIOIINE
OakTepuu, Kele300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

Ana’poOHble opraHu3Mmbl. Buasl Opoxenus. [lpoaykTel OpoxeHUss Hu UX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MUKPOOPIaHM3MbI ~ KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0JIE3HEH.

AdpoOHBIC OpraHu3Mbl. JTambl dHEPreTHdyeckoro oomeHa. [loAroToBUTENBHBIM
sTan. ['mKonu3 — 6eCKUCIOPOJHOE PACUICIVIEHUE TITIOKO3bI.

buonoruyeckoe OKUCIEHHE, WIM KJIETOYHOE JbIxaHue. Poilb MHUTOXOHIpUI
B Ipolieccax Ouosiornueckoro okucienus. Luknuyeckue peakuuu. OKUCIUTENIBHOE
dochopunupoBanue. IlpeumymiecTBa a’poOHOro mNyTH oOOMeHa BEUIECTB Nepen
aHa’pOOHBIM. DP(HEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHaA.

Jlemoncmpayuu:

llopmpemer:  JI. Ilpuctnu, K.A. Tumupszer, C. H. BuHorpaackuii,
B. A. Ourensrapar, I1. Mutuemn, I'.A. 3aBap3uH.

Tabauyvr u cxemvl: «DOTOCUHTE3», «DHEpPreTUUYECKU oO0MeH», «buocunres
6enka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

ObopydosaHue: CBETOBOH MHUKPOCKON, OOOpYJIOBaHHWE [UUIsI TPUTOTOBJIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

Jlabopamopnas paboma «VI3ydyeHune KaTaJUTHUYECKOW aKTUBHOCTH (DPEpMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTajiasbl)y.

Jlabopamopnas paboma «3yuenue hepMEHTATUBHOTO PaCIlEIUICHUs IEPOKCUAA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KIIETKAX).

Jlabopamopnas paboma «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

Jlabopamopnas paboma «CpaBHEHHE MPOIECCOB OPOKCHUS U JIBIXaHUS.

Tema 7. Hacsencreennasi uH(popMauusi M peajin3anus ee B KJIeTKe

Peakuun ™arpuuHoro cuHTe3a. I[IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKLHUIX
MaTpPUYHOTO CHHTe3a. Peanusanus HaciencTBeHHON mHGopManuu. ['eHeTHYeCKuit Ko,
ero ceorctBa. Tpanckpunuus — Matpuulbil cuHte3 PHK. [lpunnunel tpanckpunumu:
KOMIUIEMEHTAPHOCTbh, AHTUIIAPAJIIEIBHOCTh, ACHMMETPUYHOCTD.

Tpauncnsuusa u ee stambl. Yuactue TpancnmopTHeix PHK B OuocunTese Oernka.
YcnoBust buocunTesa 6enka. KonupoBanue amunokucnot. Poiabs pubocom B GnocunTese
Oenka.

Opranuzanus reHoMa y MPOKApUOT U AYyKapuoT. Perynsiuus akTUBHOCTH T'€HOB
y mpokapuoT. ['mmorteza omepona (®. XKako6, XK. Mano). Perymsammsi oOMEHHBIX
MpOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycbl — HekseTouHble (OpMBbI KU3HU U OOJuraTHeie mapasuthl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOParos.

Bupycubie 3a0oiieBanusi 4enoBeka, *XUBOTHBIX, pactenuit. CIINJl, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.
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Jlemoncmpayuu:

Ilopmpemuwr: H.K. Konbuos, J[./. IBanoBCKkHiA.

Tabnuyvr u cxemwvi: «buocuntes Oenka», «l'eHernueckuit koa», «Bupycen,
«bakrepuodarm.

llpakmuueckasa paboma «Co31aHue MOJIETN BUPYCA».

Tema 8. /Ku3HeHHBIH IUKJ KJIETKH

Kinerounsiit nuki, ero nepuojsl u perynsmus. Marepdaza u muto3. OcobeHHOCTH
MpOLIECCOB, TMpoTeKaromux B uHTepdasze. IlloaroroBka KIETKM K JACJIECHHUIO.
[Ipecunternueckuii  (MOCTMUTOTUYECKUN), CHUHTETHUYECKUH M TOCTCUHTETHUECKUU
(IpeMUTOTUYECKUI ) TIEPUOIBI HHTEP(a3HI.

Martpuunsiit  cunte3 JHK — pemmmkanus. I[lpuanunel permmkanun  JHK:
KOMIUIEMEHTaApPHOCTb, MOJYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAIJICILHOCTh. MeXaHu3M
permmukanuun  JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u Temomepasa.
XpOMOCOMHBIN Ha0Op KIETKH — KapuOTHUM. JIMIIOMIHBIM M TraruiouJHbBIM HaOOpbI
xpoMocoM. ['omosornunbie XpoOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kieTku —MuTo3. CTalui MUTO3a U MPOMCXOAIINE B HUX MPOLIECCHI. THUIIBI
muto3a. Kapuoknnes u uutoknne3. bruomornueckoe 3HaueHHUE MUTO3A.

Perynsuus MUTOTHYECKOTO UKIIA KIeTKU. [IporpamMmupyemas kierouHnasi ruoesb —
aroITo3.

Krerounoe s1po, XpoMOCOMBI, PYHKIIMOHAJIbHAS T€HOMHUKA.

Jlemoncmpayuu:

Tabauyvr u cxemvi: <«OKWU3HEHHBIA MHKJIT KIETKH», «Mwutosdy, «CTpoeHHE
xpomocom», «Permkanus JJHK».

Obopyoosanue: CBETOBOW MHKPOCKOI, MHUKporpenapaTsl: «MHUT0O3 B KJIETKax
KOpPEILKA JyKay.

Jlabopamopnas paboma «VI3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIperapaTaxy.

Jlabopamopnas paboma «HabmoieHrne MUTO3a B KJIIETKaX KOHYHMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. CTpoenne u pyHKIMH OPraHU3MOB

buonoruyeckoe pasHooOpasme opraHu3mMoB. OFXHOKIETOYHBIC, KOJOHUAIHHBIC,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOEHUSI U KUZHEACSATEIbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
baktepun, apxemw, OJHOKIETOYHBIE TpPHOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npoTucThl. KonoHnanpHbIE OPraHU3MBl.

B3anmocCBs3b yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl U CHCTEMBI
opranoB. Opranusm Kak euHoe 1enoe. I'omeocTas.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHAas,
MpoBOAsIIAsl, OCHOBHasi, MexaHudeckas. OCOOEHHOCTH  CTpoeHus, (PyHKIUH
Y PACMOJIOKEHHS TKAaHEW B OPraHax pacTEHUM.
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TkaHu JKMBOTHBIX M YEJIOBEKAa. THIBI J>KUBOTHBIX TKAHEW: JIUTENIUATIbHAS,
COeIMHUTEIbHASA, MbllIeyHas, HepBHasg. (OCOOEHHOCTH  CTpPOeHMs, (YHKIUN
Y PACMOJIOKEHHS TKAaHEW B OpraHax UBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI
OpPraHoB KUBOTHBIX U UelioBeKa. OYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX KMBOTHBIX. HapyXHbIi1 1 BHYTpeHHUU CKeneT. CTpPOCHUE U THUIIbI
COCMHEHUS KOCTEH.

JIB>KeHHE OpraHu3MOB. [[BHDKEHHE OJTHOKJIETOYHBIX OPraHM3MOB: aMeOOHIHOE,
KTYTUKOBOE, pECHUYHOE. [[BM>KE€HNE MHOTOKJIETOUHBIX PACTEHU: TPONMU3MbI U HACTHUHU.
JIB>KeHHE MHOTOKJIETOYHBIX XKMBOTHBIX U 4YEJIOBEKa: MblllleuHas cucrtema. Peduekc.
CkeneTHbIC MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. IloryoiieHue BOABI, YIVIEKHCIOTO Ta3a M MUHEPATbHBIX
BEILIECTB pacTeHUsiMU. [luTaHue >KUBOTHBIX. BHYTPUNONIOCTHOE WM BHYTPUKIECTOYHOE
nuieBaperue. [lutanrue No3BOHOUHBIX )KUBOTHBIX. OT/I€IIbI UIIEBAPUTEIILHOTO TPAKTA.
[TumeBapurenbHbIe Kene3bl. [TuieBapuTenbHas CUCTEMA YEIIOBEKA.

Jlpixanue oprann3MoB. Jlpixanue pacteHuid. JIpixanue xuBoTHbIX. [luddy3us razos
4yepe3 MOBEPXHOCTh KieTku. KoxkHoe apixanue. JlpixarenbHas moBepxHOCTh. KabepHoe
U JIETOYHOE AbIXaHue. J[pIXaHue MO03BOHOYHBIX )KUBOTHBIX U YEJIOBEKA. DBOIIOLHMOHHOE
YCIIO)KHEHHE CTPOEHUSl JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHas cucrema
yesnoBeka. MexaHu3M BEHTWISIUU JIETKMX Y OTUL U MIEKONUTAIOUMX. Perymsuus
npixaHus. JlpixaTenbHble 00bEMBI.

Tpancnopt BemecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. Tpancnopt
BEILECTB Yy >KUBOTHBIX. KpoBeHOCHasi cuctemMa U ee opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4denoBeka. Cep/ilie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KPOBOOOpAIIEHN. DBOJIONMUOHHBIE YCIOXHEHUS CTPOCHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepiia u ee perymsius.

Brigenenue y opranusmoB. Beigenenue y pacteHuid. BeiaeneHue y sKMBOTHBIX.
Cokpatutenbable Bakyonu. Opradsl BeleleHus. OUiIbTpaius, ceKperus 1 o0paTHoe
BCAaChIBaHWE KaK MEXaHW3Mbl PabOThl OpraHoB BhineNcHUS. CBsS3b TOJOCTH Teja
C KPOBEHOCHOM W BBIICIIMTEIBHONW CUCTEMAaMU. BbIieeHre Y NO3BOHOYHBIX )KUBOTHBIX
u venoBeka. [louku. Ctpoenue u dyHKunoHupoBanue Hedpona. OOpazoBaHHEe MOYHU
y 4eJOBEKa.

3amuTa y OpraHu3MoB. 3alliTa y OJTHOKIETOYHBIX Oprann3MoB. Criopbl OakTepuid
U LUCThl OpOCTEUIIMX. 3allTa y MHOTOKJIETOUHbIX pacteHuil. Kyrtukyna. Cpencrtsa
[MACCUBHOM M XMMHUYECKOU 3aUThl. DUTOHIINIBL.

3ammTa y MHOTOKJIETOUYHBIX UBOTHBIX. [IOKpOBBI M WX HpPOU3BOAHBIE. 3aliuTa
opranuzma ot Oose3Hed. IMMyHHas cuctema uyenoBeka. KieTouHblil U rymMopaibHbIN
MMMYHHUTET. BpoxkaeHHbId U npuoOpeTeHHbI crnenupuyeckuii uMMyHHUTeT. Teopus
KJIOHaJbHO-cenekTuBHOTO uMmyHuTeta (I Opnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHple OTBETHI OPraHU3MOB. Poyib BpOXXKIEHHOTO UMMYHHUTETAa B PAa3BUTUU
CUCTEMHBIX 3a00JI€BaHU.
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PaznpaxxumocTs u perynsiuus y Opranu3MoB. Pa3apakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryinsauus y pacteHuid. PoctoBeie BemecTsa
Y UX 3HAYECHHUE.

Hepsnas cuctema u pediekropHast peryisiuus y >kuBoTHbIX. HepBHas cuctema u ee
OT/AENBL. DBOJIOLMOHHOE YCIIOKHEHUE CTPOCHHUS HEPBHOW CHUCTEMBI Y JKHUBOTHBIX.
OTtaensl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pediiekc u peduexropnas myra.
be3ycnoBHbIE U ycIIOBHBIE PE(DIICKCHI.

I'ymopanbHas peryisiuus U SHAOKPUHHAS CUCTEMA KMBOTHBIX U 4esioBeKka. JKemnessl
SHJIOKPUHHOW CUCTEMBI U MX TOPMOHBI. [[ercTBME TOpMOHOB. B3anMOCBA3b HEPBHOMU
U SHAOKpUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

Jlemoncmpayuu:

Ilopmpem: N.I1. I1aBnos.

Tabauyvr u  cxemvi: «OTHOKIETOYHBIE BOJOPOCTN», «MHOTOKJIETOUHBIS
BoJIOpOoCInY, «bakTtepuny, «IIpoctenimey, «Opraubl IBETKOBBIX pacTeHU», «CHUCTEMBI
OpraHoB TO3BOHOYHBIX >KUBOTHBIX», «BHyTpeHHee CTpoeHHE HACEKOMBIX», «TKaHU
pacrenuit», «KopHeBble cuctembl», «CTpoeHue ctedis», «CTpoeHue IUCTOBOMU
IJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeNeT yenoBekay, «lluiieBaputenbHas cUCTEMay,
«KpoBeHocHas cucremay», «J/lpixatenpHas cucrtema», «HepBHasi cuctemay, «Koxay,
«MpblleyHass cucrema», «BplnenurenbHas cuCTeMa», «ODHIOKPUHHAs CHUCTEMAay,
«Ctpoenre MbIIIb, «MMyHuUTET», «KHIIEeYHONONOCTHBIE», «(CXxemMa NHUTaHUsS
pacteHuit», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTPOCHHUE THUAPBI»,
«CTtpoeHue miaHapun», « BHyTpeHHEee CTpOeHHE JOXKIEBOro uepBs», «HepBHas cucrema
peiO», «HepBHas cucrema narymku», «HepBHas cucreMa MpeCMBIKAIOIIUXCS,
«HepBHas cucrema ntuny, « HepBHas cucrema miekonuraromuxy», «HepBHas cucrema
yesoBekay, «Peduekey.

Obopyoosanue: CBETOBOM MHKPOCKOI, MHKPOIPENapaTrbl  OJHOKIETOYHBIX
OpraHu3MOB, MUKPOIIPEIAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMHA HACEKOMBIX,
UTJIOKOXKMX, KUBBIE IK3EMIUIAPbl KOMHATHBIX PACTEHMM, repObapuu pacTeHH pa3HBIX
OTJAEJIOB, BJIAXHBIC MpPENapaTbl XUBOTHBIX, CKEJIETbl IMO3BOHOYHBIX, KOJUICKIINU
0ECTO3BOHOYHBIX KUBOTHBIX, CKEJET YeJIOBEeKa, O0OpYyIOBaHME ISl JIE€MOHCTPAIUH
MMOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHUH, paclIeIUIeHNus KpaxMalia U OSIKOB IO/
neicTBueM (pepMeHTOB, 000pyIOBaHUE ISl JEMOHCTPAIMM OMBITOB IO W3MEPEHUIO
KU3HEHHOW €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHBIX IBUKEHUN, MOAEIU I'OJIOBHOTO
MO3Ta Pa3jInYHbIX KUBOTHBIX.

Jlabopamopnas paboma «I3ydeHne TKaHEH pacTeCHUI.

Jlabopamopnas paboma «3ydeHne TKaHEH )KUBOTHBIX).

Jlabopamopnas paboma «VI3ydeHne opraHOB IIBETKOBOTO PACTEHUS.

Tema 10. PazMHoKeHHe ¥ pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOKEHUS OPTaHU3MOB: Oecrosoe (BKII0Yas BEreTaTUBHOE) U MOJIOBOE.
Bunbsl  Gecrnonoro  pa3MHOXEHHUS: TOYKOBAaHHUE, CHOPYJALus, (parMeHTaius,
KJIOHUPOBAHHUE.
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IlonoBoe pasmHoxkeHue. [lonoBeie kneTku, wim rameTsl. Meiio3. Cragun mMeno3sa.
IloBenenne xpomocoM B Meinosze. KpoccuHrosep. buosormdeckuii cmbicii Meno3a
U II0JIOBOT'O mporecca. Meno3 ¥ ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpen3aponsiieBoe paszsuthe. ['ameroreHe3 y >KUBOTHBIX. IlojoBbIE keme3sl.
OOpa3oBanue W pa3BUTHE MOJOBBIX KieTOK. CrepmartoreHe3 u ooreHe3. CrpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHHe W 3MOPHOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HaykKa
0 pa3BUTHHM opraHu3mMoB. CTaguu SMOpPHOTEHE3a JKMBOTHBIX (HA MpUMEpE JISATYIIKH).
HpoGnenue. Tumnbl  apoGienus. OcoOeHHOCTU  JpOOJICHHS  MIICKOMUTAIOIIUX.
3apojbIlieBbie JTUCTKH (TacTpyssiius). 3akiajka OPraHOB M TKaHEW U3 3apOJIbIIIEBBIX
JUCTKOB. B3anMHOE BIMsSHHE YacTel pPa3BUBAIOIIETOCS 3apojbiiia (IMOpHUOHANIbHAS
WHIYKIUS). 3akiajgka TulaHa CTPOCHHUS >XKMBOTHOTO KaK Ppe3yJbTaT HEePAPXUUECKHUX
B3aUMOJICHCTBHI T€HOB. BiusHue Ha SMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB
OKpYKaloIIeh Cpeibl.

Poct u pazButue xxuBoTHBIX. [TocTamMOproHaNBHBIN TIepuo. [Ipsmoe u Hempsamoe
pasButue. Pa3Butne ¢ Meramopdo3om y 6ECIIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaYeHUE NOPSIMOTO M HENPSIMOTO pa3BUTUA, UX PACHPOCTPAHEHHE
B Iipupoje. Tumel pocta KUBOTHBIX. PAKTOPBI PETYISIIUU POCTA JKUBOTHBIX U YEJIOBEKA.
Craguu nocTaMOpUOHATIBFHOTO Pa3BUTHS Y )KUBOTHBIX U yesioBeka. [lepuoabl onToreHesa
yenoBeka. CTapeHne U CMepTh Kak OMOJIOrHYECKUE TIPOIIECCHI.

PasmuoxxeHue u pa3Butue pactreHuid. ['ametodut u cnopodur. Meiio3 B KU3HEHHOM
ukie pacrenuit. OOpa3oBaHue CIOp B Mpolecce Mero3a. ['ameToreHes y pacTeHHI.
OnnonoTBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OpPraHu3MoOB. /[BOWMHOE OILIOJOTBOpEHUE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI pEryJIaluy OHTOIE€HE3a Yy PACTEHUMN U )KUBOTHBIX.

Ilemoncmpayuu:

llopmpemuwi: C.I'. HaBamun, X. [lIneman.

Tabnuysr u cxemwvi: «BeretatuBHOe pasMHOXeHHE», «Tumbsl OGecmoyoro
pasMHOXEHUSD», «Pa3MHOXEHHE XJIaMUIAOMOHAIbD», «Pa3MHOXKEHHE IBIJICHBIY,
«Pa3MHOXKEeHME TuIpb», «Meio3», «XpoMocoMbl», «['ameTtorenes», «CTpoeHuUe
SUIEKIIETKA U criepMaTo30u1a», «OCHOBHBIE CTa U OHTOreHe3a», «lIpsimoe u Henpsmoe
pa3Butue», «Pa3BuTue Maickoro xyka», «Pa3sputue capanun», «Pa3BUTHE JATYIIKW,
«JIBOIHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHU», «CTPOEHHUE CEMSIH OJIHOIOIbHBIX
Y IBYAOJIbHBIX PACTEHHUIN», « KM3HEHHBIN [IUKII MOPCKOW KanyCThbl», « KU3HEHHBIN IIAKJIT
Mxay, «KW3HEHHBIN UK TANOPOTHUKAY, «KM3HEHHBIN UK COCHBIY.

Obopyoosanue:  CBETOBOM  MHUKPOCKOI,  MHUKpOIpENaparbl  SUIEKICTOK
Y CIIEPMATO30UI0B, MOAENb «L{MKI pa3BUTHUS JIATYIIKHA.

Jlabopamopnasa paboma «VI3yuyeHue CTPOCHHsI TMOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOMIpenapaTax».
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Ilpakmuyeckas paboma  «BplsiBIE€HHWE TPU3HAKOB CXOJCTBA  3apOJbIIIEH
MMO3BOHOYHBIX JKUBOTHBIX).
Jlabopamopnas paboma «CTpOeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

HcTtopus cTaHOBIEHMS U pa3BUTUS T'€HETUKM Kak Hayku. PabGorsl I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0Te4eCTBEHHBIX YUYEHBIX B PA3BUTUU I'€HETUKU. PaObOTHhI
H.K. KoneuoBa, H.M. Basumosa, A.H. benosepckoro, I'.Jl. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS M CHUMBOJBL. ['OMOJOTHMYHBIE XPOMOCOMBI,
aJUleNIbHbIE T€HbI, aJIbTEPHATUBHBIC TPU3HAKH, IOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
FOMO3UT0Ta, TETEPO3UTOTa, YUCTasl JIMHUS, TUOPUILI, TeHOTUN, (PeHoTun. OCHOBHBIC
METOAbl ~ TEHETUKH:  TUOPUIOJIOTUYECKUM,  IUTOJOTHUYECKUN,  MOJCKYISIPHO-
TEHETUYECKU M.

Jlemoncmpayuu:

Ilopmpemuwi: I'. Mengnens, I'. ne ®pus, T. Mopran, H.K. Konsos, H.W. BaBusos,
A.H. benozepckuii, I'.JI. Kapnieuenko, FO.A. ®ununyenko, H.B. Tumodeer-PecoBckuii.

Tabnuyst u cxemvl: «MeToAbl TEHETUKNY, «CXEMBbI CKPELTUBAHUSY.

Jlabopamopnas paboma «J{po3oduiia kak 00bEKT TEHETHIECKUX UCCIICTOBAHUIN.

Tema 12. 3aK0oHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBoiii 3akoH MeHenss — 3aKOH eIMHOO00pa3usl
rudopuIoB TiepBoro nokosieHus. [IpaBuno gomuHupoBanus. Bropoit 3akon Menaens —
3aKOH pacHIeIUIeHUsT TMpHU3HAKOB. [lUTolOrMYecKrue OCHOBBI MOHOTHOPHIHOTO
cKpemuBanus. ['umore3a 4ucToThl raMeT.

AHanuzupytomiee ckperniuBanue. I[IpoMexyTOUHBIM XapakTep HacJeI0BaHMUS.
Pacmiennenue npu3HakoB MPU HEMOJHOM JIOMUHUPOBAHUU.

JluruObpunHoe ckpenuBaHue. TpeTuid 3akoH MeHpens — 3aKOH HE3aBHCHUMOIO
HacJieJOBaHUs Mpu3HaKoB. [{uTonmornyeckue 0CHOBBI JUTHOPUTHOTO CKPEIITUBAHMUS.

CuerienHoe HacienoBanue mpusHakoB. PaGoter T. Moprana. CremieHHOe
HACJIEJIOBAaHUE T€HOB, HAPYIICHHUE CUCIUICHUS MEXIY T€HaMu. XPOMOCOMHAs TEOPHS
HaCJICACTBEHHOCTH.

I'enetuka mnona. XpOMOCOMHBIH MEXaHU3M OIpPEAEICHUs IMoja. AyTOCOMBI
U TIOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M TEeTepOorameTHbIM TMoJI. ['eHeTuyeckas
CTPYKTypa IMOJOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CIEIUIEHHBIX C TIOJIOM.

['enotun kak nenoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JEUCTBHUE T€HA.
MHOX€eCTBEHHBIN AJJICIIU3M. BzaumopeiictBue HEAJICIbHBIX T€HOB.
KommnnementapHocts. Onucta3. [lonumepusi.

['eHeTHYeCKHII KOHTPOJb PAa3BUTHS PACTEHUW, XMBOTHBIX M YEJIOBEKA, a TAKKE
(bU3MOTOTHYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTHUBHBIX (QyHKIUN. ['eHeTHMUeckue
MEXaHU3Mbl CHUMOHOTEHE3a, MEXaHWU3Mbl B3aWMMOACHCTBUS «XO3SIMH — MapasuT
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U «XO35IMH — MHKpPOOMOMY». ['@HeTHYeCcKHe acleKThl KOHTPOJSI W HM3MEHEHHS
HaCeICTBEHHOM MH(POPMAIIUU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.
Jlemoncmpayuu:

Ilopmpemui: I'. Mennens, T. Mopras.

Tabauyvr u cxemwvr: «IlepBblii U BTOpOM 3akoHbl Menaens», «Tperuit 3akoH
Mennens», «Ananusupyromiee ckpeuuBaHue», «HemnonaHoe JAOMHUHHUpPOBaHUE,
«CrernieHHoe HaclaeA0BaHue IPU3HAKOB Y Apo3oduiibl», «I'eHeTuka nonay, «Kapuotun
yenoBekay, «Kapuorun gpozodunb», «Kapuotun nTuik», «MHOXECTBEHHBIH
ajuienu3my», «B3auMoaercTBre reHOBY.

Obopyodosanue: MOAeNb IJs JEMOHCTpPAIlMM 3aKOHOB €JIMHOOOpa3usi THOPHUIOB
NEPBOTO IOKOJEHUS M PACHICIUIEHUS MPU3HAKOB, MOJEIb Il JEMOHCTpPALUHA 3aKOHA
HE3aBUCHUMOTO HACJIEJOBAaHUS NPU3HAKOB, MOJENb I JIEMOHCTPALlMM CUEIJIEHHOIO
HACJIeI0BaHUs MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpenapar: «pozodunay.

Ilpaxmuueckasa paboma «VI3ydyeHue pe3ylbTaTOB MOHOTHOPUHOTO CKPEIIMBAHMUS
y IPO30(DHIIBI».

Ilpaxmuueckaa paboma «V3ydyeHue pe3ylbTaTOB AUTHMOPUAHOTO CKPEIIMBAHUS
y IPO30(DHIIBI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMma W cpeAbl npu  hopMupoBaHMU  (PeHOTHMA.
N3menunBoCcTh mpu3HakoB. KadecTBEHHbIE M KOJIMYECTBEHHBIC MpU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHA.

MopudukanuonHas  W3MEHYMBOCTh.  Poiab  cpeapl B (opMUpOBaHUU
MoAUGUKAIITMOHHON M3MeHYMBOCTU. Hopma peaknum mnpuszHaka. BapuanuoHHBIN psin
u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAUGDUKAIIMOHHON
M3MCHUHMBOCTH.

I'enoTnnmueckas n3MeHYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHYNBOCTH. BUIbI
TCHOTHUIUYECKONW U3MEHUYHNBOCTH: KOMOWHATHBHAS, MYyTallHOHHAS.

KomOuHaTHBHAassT W3MEHUYMBOCTh. MeWO3 W TIOJIOBOM TMpoIlecC — OCHOBA
KOMOWHATUBHON HW3MEHYMBOCTH. POJIb KOMOMHATHBHONH H3MEHYMBOCTH B CO3JaHHUH
TEHETHYECKOT0 pa3HOo00pa3us B Mmpejiesiax 0JTHOrO BU/A.

MyTannoHHast U3MEHYMBOCTb. BHIbI MyTaluii: T€HHBIE, XPOMOCOMHBIEC, TCHOMHBIE.
CnoHTaHHbBIC U HHAYLIIMPOBAHHBIC MYyTAIlMU. SIJIepHbIC U ITUTOIIIA3MAaTUYECKUE MyTaIlUH.
ComaTtrueckue u 1mojioBble MyTaluu. [[puurHb BOSHUKHOBEHHUS MyTaluii. MyTareHsl u
WX BJIMSHHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO TIporiecca. 3aKOoH
TOMOJIOTMYECKHUX PSAIOB B HacieAcTBeHHOU n3menunBocty (H.W. BaBuiios). Buesiaepnas
W3MEHYMBOCTh 1 HACJIEACTBEHHOCTb.

Jlemoncmpayuu:

Ilopmpemeur: I'. ne ®pus, B. Moranucen, H.. BaBumnos.

Tabruywl u cxemot: «Buabl u3MeHIMBOCTHY, «Moau(pUKaIIMOHHAS U3MEHYHMBOCTDY,
«KoMOnHaTHBHAs HW3MEHUMBOCTBHY, «Meho3y, «OminomoTBopeHuey, «l eHeTndeckue
3a00JIeBaHMS YeI0BEKay», «BUIbl MyTaIuii».
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Obopyoosanue: KuBble U repOapHbIC FIK3EMIUISIPbl KOMHATHBIX PACTEHUMN, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMU BUJIAMH U3MEHYHBOCTH.

Jlabopamopnas paboma «MccnaenoBanue 3aKOHOMEPHOCTEN MOAM(PUKALMOHHOM
n3MeH4YMBOCTHU. [IocTpoeHue BapualluOHHOTO psAia U BAPUALMOHHON KPUBOW».

Ilpakxmuueckas ~ paboma  «Mytauuu y  Apo3odunasl  (Ha  TOTOBBIX
MUKpOMpenaparax).

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun denoBeka. MexayHapoaHass mporpaMma MCCIEIOBAHUS T€HOMA
yenoBeka. MeToabl M3ydeHUs] TeHETUKHU YeJIOBEKa: MeHEeaIOrMYeCKUil, OJM3HEIOBBIMH,
IATOT€HETUYECKUH, MOMYJSIUOHHO-CTATUCTUYECKUN, MOJEKYJIIPHO-TEHETUUECKU.
CoBpeMEHHOE  OMNpENEICHUE  T'eHOTHIA: MOJTHOTEHOMHOE  CEKBEHUPOBAHME,
TEHOTUIIUpOBaHUE, B TOM uuciae ¢ nomoumpto [II[P-ananusza. HacnencrBenHsie
3a007eBaHUsl 4YeJIOBeKa. ['€HHbIE M XPOMOCOMHBIE OOJie3HH uelioBeka. bone3nu
C HACJIEJCTBEHHON TMPEeApacloIO)KEHHOCThIO. 3HAYCHUE MEAUIMHCKOW TEHETHUKHU
B MPEIOTBpAllEHUH M JICYCHUUM TEeHETUYECKUX 3a00JieBaHMN uyesroBeka. Meauko-
F€HETUYECKOe KOHCYIbTUpOBaHUE. CTBOJIOBbIE KIETKU. [IOHSATHE «TEHETMYECKOTO
rpy3a». OTHYECKHE acCleKThl HCCIIEIOBaHUN B 0O0JIACTU PENAKTUPOBAHUSI TEHOMA
Y CTBOJIOBBIX KJIETOK.

I'enetnueckue baxkTophI MOBBIIIICHHOU YyBCTBUTEIHLHOCTH YyeJIoBeKa
K (puznueckoMy M XHMHUUYECKOMY 3arps3HCHUIO OKpYyXKaromew cpenbl. ['eHeTnueckas
PEIPaACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

Jlemoncmpayuu:

Tabauyvr u cxemvi: «KapuoTum dyenaoBeka», «MeTonpl H3yUYCHHs] TEHETHKU
geoBeKkay, «I eHeTHuecKre 3a00JIeBaHuUs YETIOBEKAY.

Ilpakmuueckas paboma «CocTaBlIeHNUE U aHATIU3 POJIOCTIOBHOM.

Tema 15. Cesieknusi Opranu3mMoB

JlomecTuKalusi U CeJeKUUsA. 3apOKICHUE CENEKIUH U JTOMECTHKAlUH. YUYEHHE
H.U. BaBunoBa o LleHTpax mpouCXOXACHUS ¥ MHOTOOOpa3us KyJIbTYPHBIX PaCTCHHUH.
Ponp cenexkuuu B CO3laHMM COPTOB pPacTeHHl M mopoA >XKUBOTHbIX. CopT, mopoja,
mMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B  HACIEACTBEHHOW  HM3MEHYHMBOCTH
H.W. BaBumnosa, ero 3HaueHue JJisl CEIEKIMOHHON padOThI.

Metonpl  cenekiMoHHOW  paboThl.  McKycCTBeHHBIH  OTOOp:  MacCOBBIN
Y WHIUBUAYAJbHBIA. DTaIlbl KOMOMHAITMOHHON celeKIuu. VcrbITanne Mpou3BOIUTEIICH
1o TOTOMCTBY. OTOOp 1O TEHOTHUITY C TTIOMOIIBIO OIICHKH (DEHOTHUIIA IOTOMCTBA U OTOOP
[0 TeHOTHUITY ¢ moMoIbro aHanmm3a JJHK.

NckyccTBEeHHBIM MyTareHe3 Kak METO CEJIEeKIIMOHHOW pa®oThl. PagnaninoHHbIN 1
XUMUYECKUI MyTareHe3 Kak HMCTOYHUK MYTallMil y KyJIbTYpPHBIX (POpPM OpraHu3MoB.
Hcnonp3oBaHne T'€HOMHOTO pPEAAKTUPOBAHUS W METOoAO0B pekomOuMHaHTHBIX JIHK
JUISL TIOJTYYE€HUSI HCXOTHOTO MaTepuaia sl CEJICKINH.
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[lonyyenue nonumiaounoB. BHyrpuBunoBas rubpuauzanus. binskopoacTBeHHOE
CKpellMBaHue, WiM UHOpuauHT. HepoacTBeHHOE CKpellMBaHHWE, WM ayTOPUIUHT.
I'etepo3uc u ero mpuumHbl. Mcnonp3oBaHue rertepos3uca B cenekuuu. OTnaneHHas
rubpuauzanus. [Ipeononenune Oecrionus MEXKBHIOBbIX T'HOpUIOB. JlOCTHXKEHMS
CEJIEKLIMY PACTEHUH U JKUBOTHBIX.

CoxpaHeHue M H3y4YEHHE T€HETHYECKUX PECYpPCOB KYJIBTYPHBIX PAaCTEHUM M HUX
JTUKAX POAWYEl JJig CO3JaHHUsl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX
KYJBTYP.

Jlemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenxo, ILI1. JIykpsiHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabauyvr u cxemvi: «LleHTpBl MPOUCXOKACHUS U MHOTr000pa3usi KyIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX pAIOB B HACIEACTBEHHOHM W3MEHYMBOCTH,
«Metoapl cenekiumny, «OtnaneHHas rudpuanzanus», «MyrtareHesy.

Jlabopamopnas paboma «VI3ydyeHune COpPTOB KyJIbTYPHBIX PACTEHUN U TOPOJ
JIOMAIITHUX KUBOTHBIX).

Jlabopamopnas paboma «VI3yueHue METOJ10B CEJIEKLIUN PACTEHUI».

IIpaxmuueckasa paboma «IIpuBUBKa pacTeHUN».

Oxckypcua  «OCHOBHBIE  METOABl M JOCTHIKEHHS  CEJIEKLUUU  PaCTEHUMU
Y JKUBOTHBIX (Ha CEJEKIMOHHYIO CTAHLHUIO, IUIEMEHHYI0 (epMy, COPTOUCIIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3AHCTBO, B JaOOPAaTOPUIO arpOyYHUBEPCUTETA WJIM HAYYHOI'O

LEHTPA)».

Tema 16. buorexHo0rusi U CHHTeTHYECKAs OMOJIOTUSA

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBbIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEPUCTHKA. TpagullnoHHast OMOTEXHOJIOTHS: XJIeOoIeueHue,
MOJIYYeHUE KUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJENHE. MUKPOOUOIOTHUECKUN CHHTE3.
OOBEeKTh MUKPOOHOJOTHYECKUX TexHonorui. I[Ipon3BoiacTBO Oenka, aMHUHOKHUCIOT
Y BUTAMUHOB.

Co3nanue TEXHOJOTMH U HMHCTPYMEHTOB LIEJICHANPABICHHOTO HW3MEHEHHUS
U KOHCTPYHMPOBAHUS T€HOMOB C LIEJIBIO MOJYYEHHS OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounas wunxeHepusa. MeToasl KyJIbTypbl KIETOK UM TKAHEW pPaCTCHUM
1 )KuBOTHBIX. KprobGanku. ComaTndeckas THOpUAN3ans 1 COMAaTHIECKUN SMOpHUOTEHE3.
Hcnonp3oBaHue TarionioB B CEJIEKIUN pacTeHUW. VICKyCCTBEHHOE OIUIOIOTBOPEHHUE.
PexoHCTpyKIMA SMUEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO TpaHCIUIAHTALUU SIAEP
KJIETOK.

XpoMOcOMHasi W Te€HHasg WHXKEeHepusd. VICKyCCTBEHHBIM  CHHTE3  TI€Ha
u KoHCcTpyupoBaHue pekomOuHaHTHRIX JIHK. JlocTmkeHuss W  TEpPCHEKTUBBI
XPOMOCOMHOM U T€HHOM WMHXKCHEPHHU. DKOJOTHYECKHE U ITUUYECKHE MPOOJeMbl TeHHOM
VH)XCHEPUU.
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Menuuunckue  OuorexHonoruu.  IloctrenomHass — uudpoBas  MeaUUMHA.
[MIIP-nuarnoctrika. MeTaGoOJOMHBIN aHaIU3, TEHOLICHTPUUECKUN aHalIu3 MpoTeoMa
YeJIoBeKa ISl OLIEHKU COCTOSIHUSA €ro 370poBbs. MCHojib30BaHME CTBOJIOBBIX KJIETOK.
TaprerHas tepanus paka. 3D-Onounxenepus s pa3paboTKu PyHIaMEHTaIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTHH, CO3/1aHUs KOMIUIEKCHBIX TKaHEW COYETaHWEM TEXHOJOTUMU
TpeXMepHOro  OWOnpUHTHMHTa W ckaddoiguHra i pelleHdus  3a4ay
MEPCOHAIIU3UPOBAHHON MEIULINHBL.

Coznianre BEKTOPHBIX BAaKIUH C I1I€JIbI0 00ecreueHus: KOMOMHUPOBAHHOW 3aIlUThI
oT  BO30OyauTenen OPBH, YCTaHOBJICHUE MOJIEKYJISIDHBIX ~ MEXaHU3MOB
¢ynkumonupoBanust PHK-comepxammx BHPYCOB, BBI3BIBAIOIIUX OCOO0 OMACHbBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

Jlemoncmpayuu:

Tabnuyer u cxemvi: «Hcnoyb30BaHHME MHUKPOOPTaHU3MOB B TMPOMBIIUIEHHOM
npou3BoJICTBE, «KieTouHas nHxeHepus», « eHHas UHKEHEPUS».

Jlabopamopnas paboma «I3ydeHne 00beKTOB OMOTEXHOIOTUM.

Ipaxmuueckasa paboma «IlonydeHne MOJIOUYHOKUCIBIX MPOTYKTOB.

Oxckypcusi  «buotexHonmoruss —  BaXKHEWIIas  MPOM3BOAMTEIBHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KJIACC
102 4, u3 HUX 8 U — pe3epBHOE BpeMsl.

Tema 1. 3apo:xkaeHue u pa3BUTHE 3BOJTIOIMOHHBIX NMPeACTABJEHNI B 0MOJIOTHH

OpomonuonHas teopus Y. Jlapuna. [Ipeanocbuiku BO3HUKHOBEHHUS JapBUHU3MA.
Kuznb 1 HayuHad aearenbHOcTh Y. /lapBuHa.

JIBrokymue cuiibl 3Bojitouud BuaoB 1o Y. [lapBuHy (BbICOKasi MHTEHCHUBHOCTH
Pa3MHOXEHUSI OPraHU3MOB, HACJIEJICTBEHHAs! K3MEHYUBOCTh, O0OpH0Oa 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN M MICKYCCTBEHHBIH OTOOD).

Odopmiienne cuaTeTnueckor teopun 3Bomonuu (CTD). HeltpanpHas Teopus
sBomoIMU. COBpEeMEHHas HBOJIIOIIMOHHAST OMOJIOTHS. 3HaYEHUE IBOJIOIMOHHON TEOpUU
B (hopMUpOBaHNH €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

Jlemoncmpayuu:

llopmpemui: Apucrotens, K. JIunneit, JK.b. Jlamapk, 2.K. Cent-Unep, XK. KioBbe,
Y. JdapsuHn, C.C. UetBepukos, U.W. lImansraysen, J. Xonneiin, J1.K. benses.

Tabauyvr u cxemwvr: «Cuctema xuBoil mpupoasl (mo K. Jlunuero)y», «JlectHuia
KUBBIX cymecTB (mo Jlamapky)», «MexaHusm GHOpMHUPOBAHHUS MPUCITIOCOOTICHUN
y pacteHuid u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyTa MyTEIIECTBUS
Y. Jdapsunay, «Haxonku Y. lapsunay», «@opmbl 00pbObI 3a cyliecTBOBaHUEY, «I1opo bl
ronyoeit»y, «MHorooOpa3ue KylabTypHbIX (opM KamycTsl», «llopoasl moMamHux
KUBOTHBIX», «Cxema oOpa3oBanusi HOBBIX BHA0B (mo Y. JlapBuny)», «Cxema
COOTHOUIIEHHUS JBIXKYIIUX CHUJI 3BOJIOIUN», «OCHOBHBIE MOJIOKEHUS CUHTETUYECKON
TEOPUU IBOITIOLIHI.
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Tema 2. MUKpPO3BOJIIOLUS U €€ pe3yJIbTaThl

[TonymAnums Kak 3JIeMEeHTapHas €IUHALA 3BOTOUNHA. COBPEMEHHBIE METOABI OLIEHKH
IF€HEeTHYECKOro pa3HooOpa3us W CTPYKTypbl nonymsanuil. M3meHenue reHodoHAa
MONYJIAIMU KaK DJJIIEMEHTAPHOE DSBOJIIOLMOHHOE SBIIEHHE. 3aKOH TE€HETHYECKOTO
paBHoBecus [I. Xapnau, B. BaiinGepra.

OnemeHTapHble (HaKTOPHI (IBUKYILIHUE CUIIBI) SBOIOLUU. MyTallMOHHBIN npouecc.
KoMOunatuBHass u3MeHYuBOCTh. [Jlpeii TeHOB — cilydaliHble HeHarpaBiICHHbIE
M3MEHEHHS YacToT ajuieniedl B nmonynauusx. DPdekr ocHoBatens. Murpauuu. M3omnsius
nomyJsiuii: reorpadguueckast (mpocTpaHCTBEHHAs), Orojornyeckas (penpoayKTUBHAS ).

EctecTBeHHBII 0TOOp — HanpaBsAOmUi GakTop 3BoIIOIUH. DOPMBI €CTECTBEHHOT'O
oTOOpa: NBIXKYIIUHN, CTaOWIM3UPYIOUMH, pa3pbiBatomuil (qu3pynTuBHBIM). [lonoBoi
0T00p. BO3HUKHOBEHUE U HBONIOIHUS COIIMATIBHOTO TTOBEACHUS )KUBOTHBIX.

[IpucnocobaeHHOCTh OpraHu3MOB KaK pe3yabpTar MHUKPOIBOIIOLIHH.

Bo3nukHOBeHHE MpUCTIOCOOIEHUI Yy OpraHu3MoB. ApoMopdo3bl U HIAHOATANTAIINH.
[Tpumepsl npucnocoOieHnl y opraHu3MoB: Mopdosoruyeckue, (QpU3n0IOruuecKue,
onoxumuyeckue, nopegaeHueckre. OTHOCUTEILHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero «kpurepum u cTpykTypa. BumooOGpasoBanue Kak — pe3ysbTar

MUKpO3BoJItoNH. M3omsiuus — kitoueBor pakrop BugoodpazoBanud. [IyTu u criocoos
BUI000pa30BaHUS: aJIoNaTpPUYECKOe (reorpaduueckoe), CUMIIaTPUYECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOE» (MOMHUILIONAN3alus, ruopuau3amnus). JJIMTenbHOCTh
ABOJIOLHUOHHBIX MPOLECCOB.

Mexanu3mMbl GOpMUPOBAHMS OUOIOTMUECKOTO Pa3HO00Pa3Hsl.

Ponb »BOMIOIMOHHON OHONIOTMH B pa3pabOTKe HAYYHBIX METOJIOB COXpPaHEHUS
O6uopazHooOpasusi. MUKpPOIBOIIONMS W KOIBOJIOIUS TMApPAa3UTOB M HMX XO35EB.
MexaHnu3mMbl GOPMHUPOBAHUS YCTOMIMBOCTH K aHTHOMOTHKAM M CITIOCOOBI OOPHOBI ¢ HEH.

Ilemoncmpayuu:

Ilopmpemuwi: C.C. YerBepukos, J. Maiip.

Tabauywl u cxemwvl: «MyTallMOHHAs U3MEHUMBOCTHY, «[lomymsiimonHas cTpykTypa
Buna», «Cxema TmposiBIeHUs 3akoHa Xapau—BaitaOepra», «JIBmkymue Ccuibl
HBOJIIOLIUNY,  «ODKOJOrMYecKas  M30JSIUS  TOMyJsSUUHA  CEeBaHCKOM  Qopenny,
«["eorpadmyeckas HU30IALMA JTUCTBEHHHUIIBI CHOMPCKOW W JIMCTBEHHHMIIBI JAYPCKOI»,
«IlonmyJSIIMOHHBIE BOJIHBI YHWCJIEHHOCTH XMIIHHUKOB M XKEepTB», «Cxema JelCTBUS
€CTECTBEHHOTO 0TOOpa», «Dopmbl OOpbOBI 3a cymecTBoBaHHe», «HIYyCTpUaNbHBIN
MelaHu3mM», «KuBbpie nckomaemole», «IIOKpOBHTENBCTBEHHAs] OKpacKa >KMBOTHBIX),
«IIpenynpexnaromas OKpacka JKHUBOTHBIX», «DHU3MONOTMYECKUE  aJanTaluny,
«IIprcrnoco0aeHHOCTh OPraHU3MOB M €€ OTHOCUTENBHOCTBY, «Kpurepun Buga», «Buasl-
nBorHUKN», «CTpykTypa BHAa B npupoae», «CrmocoObl BHI000pPa30BaHHM,
«l'eorpaduueckoe BUAOOOpPa30BaHME TPEX BHUIOB JaHABIIICH», «IKOJIOTHYECKOE
BH1000pa3oBaHue BUA0B cUHUIY, «llomummouasl pacteHuit», «KamycTHo-penedHbIit
rUOpUIY.
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Obopyooeanue: repbapuu pacTeHUM, KOJUJIEKIIMM HACEKOMBIX, 4Yyuelia IMITHII
U 3Bepel ¢ MpuMepaMH Pa3IudHbIX MPUCTIOCOOJIEHUMN, Uydesna NTUIl U 3BEpeil pa3HbIX
BUJIOB, repOapuu pacTeHH OJIM3KUX BUAOB, 00Pa30BaBIIMXCS Pa3IUYHBIMU CITIOCOOAMHU.

Jlabopamopnas paboma «BbIsIBIeHHE U3MEHUUBOCTH Y 0COOEH OJHOTO BUAAY.

Jlabopamopnasa paboma «llpucnocoOneHuss OPraHU3MOB U WX OTHOCHUTEJIbHAS
1EeTIECO00Pa3HOCTHY.

Jlabopamopnas paboma «CpaBHEeHUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoIIOLUS U €€ pPe3yJIbTAThI

MeTtonbl HU3ydeHUS MaKpOIBOJIOUUM. [laleoHTONOTMYECKuEe METONbl HU3YYEHUS
sBomtonm. [lepexoaubie hopmbl U PUIOTEHETUUECKUE PSIIbI OPraHU3MOB.

buoreorpadguueckue MeTonbl uzydeHus: 3Bontoiuu. CpaBHeHue Gaopbl U QayHBbI
MaTepuKOB U OCTPOBOB. buoreorpadpuueckue obmsactu 3emun. Buabl-sHaeMuku
U PEIIMKTHI.

OMOpHONIOTHYECKUE U CPaBHUTEIBHO-MOP(OJOTHUECKHE METOAbl HM3Yy4YCHUS
ABOJIOIMU. ['eHeTHYeCKHMe MEXaHU3Mbl JBOJIOIMHU OHTOIE€HE3a U  TOSIBICHUA
ABOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIC W aHAJIOTUYHBIE OpraHbl. PynuMeHTapHBIC
OpraHbl U aTaBU3Mbl. MOJICKYISIPHO-TEHETHYECKHE, OMOXMMUYECKUE U MaTEeMAaTHYECKHE
METOABbl H3YyYECHHUS HBOMIOUMHM. ['OoMonormyHeie TeHbl. COBPEMEHHBIE METOIBI
NOCTPOCHUS (PUITOTEHETUYECKUX JIE€PEBHEB.

XpOMOCOMHBIE MYTallUH U SBOJIFOLIUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBuiia) HBOMIOIUU. HeoOpaTUMOCTH 3IBOJIOIHH.
AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIIOIUH.

Ilemoncmpayuu:

Lllopmpemuvi: K. M. bap, A.O. KoBanesckuii, ®. Mromep, 3. ['ekkelb.

Tabauyvr u cxemvl: «DWIOTEHETHYSCKUN Pl JIOMIATN», «APXESONTEPUKCY,
«3Bepo3yObie smeps», «Crerouedans», «PuHHOPUTHY, «CeMeHHbIE TarOPOTHUKI,
«buoreorpaduueckue 30861 3eMiany, «Jperid koHTUHEHTOBY, «PenukTh», «HavyanbHbie
CTaAuM HSMOPHOHAIBLHOTO PpAa3BUTHUS TIO3BOHOYHBIX JKUBOTHBIX», «[ OMONOTHYHBIC
M aHAJIOTHUYHBIE OpraHbel», «PyIUMEHTH», «ATaBU3MBI», «XPOMOCOMHBIC HAOOPHI
YyeloBeKa W [uMIaH3e», «[JaBHbIE  HampaBieHUs  dBOMIONUN», «OO0mme
3aKOHOMEPHOCTH 3BOJIIOLAN.

Obopyoosanue: KOJUIGKINH, TepOapuu, MYJSDKA HMCKOMAEMBIX  OCTaTKOB
OpraHW3MOB, MYJISDKM TOMOJIOTMYHBIX, AQHAJOTUYHBIX, PYJIUMEHTapHBIX OpPraHOB
Y aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue u pa3BUTHE )KU3HU HA 3emuie

Hay4Hble TUTIOTE3BI IPOUCXOKICHUS KU3HU Ha 3eMie. AOHOreHe3 U maHCIIEPMHUS.
JloHayuHble TpEACTaBICHHUS O 3apOXKACHUU KU3HU (KpeaunoHusM). [umoresa
MIOCTOSIHHOTO CaMO3apOXKAEHUsS KU3HU U €€ onpoBepxkenne onbsiTamu . Penwm,
JI. Cnannanuanu, JI. [lacrepa. [IpoucxoxaeHue >xu3Hu U acTpOOUOJIOTHSL.
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OcHOBHbBIE ATamnbl HeEOpraHW4eckod sBojtonuu. [lnaneraphas (reosoruyeckas)
ABOMIONMS. XHUMHUYECKasT SBOJIONUS. AOUOTCHHBIM CHUHTE3 OPraHUYECKUX BEIECTB
n3 Heopranndeckux. Omeir C. Mumiepa u I'. IOpu. OOpazoBanue mNOJIUMEPOB
n3 moHomepoB. KoanepBatHas runoresa AWM. Omnapuna, rumore3a IEPBUYHOIO
oynebona JI. Xomnpaeina, renetudeckas rumnoteza I. Memnepa. Pubosumbr (T. Yek)
u runoreza «vupa PHK» V. I'mnbepra. @opmupoBanue mMeMOpaH M BO3HUKHOBEHHE
MIPOTOKJIETKH.

Uctopust 3emnn u MeTonbl €€ u3ydeHHs. MckomaeMmble OpPraHMYECKHUE OCTATKHU.
['eoxponosorust u ee wMeroAsl. OTHOcHUTENbHasT U aOCOJIOTHAST TE€OXPOHOJIOTHSI.
I'eoxpoHoONOrMYecKas mKansa: 30Hbl, Pbl, HIEPUOABI, STOXHU.

Hauanbabie 3Tanbl opraHudeckoi 3Bojrouuu. [losiBIeHHE W 3BOJIIOLMS MEPBBIX
KJIETOK. DBotonus Metabonu3ma. BosHukHoBeHHE nepBbIX dKocucTeM. COBpeMEHHBIC
MUKpPOOHbIE OMOIUUIEHKM KaK aHajor MepBbIX Ha 3emiie coobuiecTB. CTpOMATOIUTHI.
[TpokaprOThl U 3YKAPUOTHL.

[Ipoucxoxaenue »>ykapuoT (cUMOUOTeHEe3). DBOJIOIMOHHOE MPOUCXOXKICHHUE
BUpPYCOB. IIpoucxoxaeHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BOZHMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIEC JTalbl JBOJIONUM BBICIIMX pacTeHuil. OcHOBHBIE apoMop(o3sl
pactenuii. Beixon pactenui Ha cymy. [losiBieHre ciOpOBBIX pACTEHUN M 3aBOCBAHUE
umu cym. CemeHHble pacTeHus. [IpoucxoxneHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE dTallbl 3BOJIONMH KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Bennckas gayna. KeMOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX THUIIOB.
IlepBble  xOpaoBble KMBOTHbIE. JKu3Hb B BOAE. OBOJIOUMS MO3BOHOYHBIX.
[Ipoucxoxaenune ampuodbuii u pentwimid. [IpoucxokaeHne MICKONUTAIONIUX W MTHIIL.
[Mpunmun xtoyeBoro apomopdosa. OcBoeHHe OECO3BOHOYHBIMU U TI03BOHOYHBIMU
KUBOTHBIMHU CYIIU.

PazButre xu3HM Ha 3emiie MO 3paM U MEpUOAaM: apXxeil, IpoTepo30M, Mae030u,
Me3030H, KaitHo30i. OOIas xapakTepHCTHKA KJIUMAaTa M T€OJOTHYECKHUX IMPOIIECCOB.
[losiBneHne U pacuBeT XapaKTEPHBIX OPTAaHU3MOB. YTIIEOOpa3oBaHUE: €T0 YCIOBHS
Y BIUSTHUE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUSIT — SKOJOTHYECKHE KpU3UCHl mpouuioro. IlpuunHel
U CJIEACTBUS MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIH HKOJIOTHMYECKUH KpPHU3UC, €ro
ocobennoctu. [Ipobraema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi CcUCTeMa OpTraHWYecKoro Mwupa. [IpuHIUNBI Ki1accupuKamum
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwr: ®@. Penu, JI. Cnannaunuanu, JI. ITactep, 1.1. Meunukos, A.W. OnapuH,
. Xonneiin, I'. Mennep, C. Munnep, I'. FOpu.

Tabnauyvr u cxemwvr: «Cxema ombita . Penm», «Cxema ombita JI. Ilactepa
10 U3YYECHUIO CaMO3apOoKACHUS KU3HN», «Cxema onbita C. Munnepa, I'. FOpu», «9Tanst
HEOpPraHU4YECKOM 3Boonum», «l'eoxpoHosiornueckas mkanay, «HayanpHble 3Tarbl
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OpraHUYeCcKO HBONIOIUNY», «Cxema 00pa30BaHUs JYKAPUOT IMyTEM CHUMOMOTEHE3ay,
«Cuctema KHUBOM mpupoasl», «CTpoeHue BHUpYyca», «ApoMop(]o3bl pacTeHU»,
«Punnodpute», «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCIN,
«Mxwn», «llanopotHukm», «l'onoceMeHHbIE pacTeHus’», «OpraHbl LBETKOBBIX
pacteHuit», «Cxema pa3BUTHUS KUBOTHOTO MHUPaA», «APOMOP(DO3bI KUBOTHBIXY,
«IIpocreitmme», «Kumeynonosnoctueie», <«llnockue depBu», «HUIEHUCTOHOTHEY,
«Pv1OBIY, «3eMHOBOAHBIEY, <«lIpecmbikatomuecs», <«lITuip, «MIIEKOTUTAIOIIUEY,
«Pa3BUTHE XU3HU B apXEeUCKOW spe», «Pa3BuThe XU3HU B IIPOTEPO3OUCKOU IpPEM,
«Pa3BuTHe XU3HM B NAICO30MCKOW 3pe», «Pa3BUTHE JKU3HU B ME3030MCKOU 3pPER,
«Pa3BuTHE XH3HM B KallHO30WMCKOWU 3pe», «CoBpeMEHHasi CUCTeMa OPraHUYeCKOro
MHUPAY.

Obopyoosanue: TepOapun PacTCHUI Pa3IMYHBIX OTJIENIOB, KOJUICKIIUU HACEKOMBIX,
BJIQJKHBIC TMpenapaTbl >KUBOTHBIX, PAKOBHUHBI MOJUIOCKOB, KOJUICKIIMM WIJIOKOXUX,
CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, UyUesia MTUIl U 3BEPEH, KOJUICKIIMN OKAMEHEJIOCTEH,
MOJIE3HBIX UCKOIMAEMBIX, MYJISIKH OPTaHUYECKHUX OCTATKOB OPTraHU3MOB.

Bupmyanvnas nabopamopnas paboma «MonenupoBanue onbiToB Musiepa—tOpu
0 W3yYECHHI0 aOMOTeHHOTO0 CHUHTE3a OpPraHWYeCKUX COCAUHEHUM B TEPBUYHOU
aTMocdepe».

Jlabopamopnasa paboma «V3yueHue M ONUCaHUE WCKOIMAEMbIX OCTAaTKOB APEBHHUX
OpPraHUu3MOB.

llpakmuueckasa paboma «V3ydeHne 0COOCHHOCTEH CTPOCHUS PACTCHUN pa3HBIX
OT/ICJIOBY.

Ilpaxmuueckaa paboma «3ydyeHne OCOOEHHOCTEM CTPOEHUS TO3BOHOYHBIX
YKABOTHBIX».

Tema 5. Ilpoucxo:kaeHue 4e10BeKa — AHTPONOreHe3

Paznensl u 3amaum anTponosioruu. MeTo1bl aHTPOTIOJIOTHH.

CraHoBlIeHME TPEACTaBICHUA O TMPOUCXOKACHUU YeEIOBeKa. Penuruo3Hsie
BO33peHUs. COBPEMEHHbBIE HaAYYHbIE TEOPUH.

CxoncTBO 4yenoBeka C KUBOTHBIMH. CHCTEMATHYECKOE TOJIOKEHUE YEIOBEKa.
CBueTEensCTBA CXOACTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIHLHO-MOP(DOIOTHYECKUE,
AMOpHOIOTHYECKHE, (PU3NO0TOr0o-OnOXUMHUIECKHe, moBeAeHIecKrue. OTaNYus YeloBeKa
OT >KMBOTHBIX. [IpsIMOXOKI€HHE U KOMIUIEKC CBA3aHHBIX C HMM IpPU3HAKOB. Pa3Butue
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHCTEMBI.

JBumxymme cuibl (QakTopbl) aHTPOMOTeHe3a: OWOJIOTHYECKHE, COIUATbHBIC.
CooTHoIIeHNE OMOJIOTMYECKUX U COMMATIBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJMM aHTPOINOreHe3a. PaHHHE 4YeNOBEKOOOpa3HblE OOE3bsIHBI
(OpOKOHCYJBI) U paHHUE MOHTHABI — OOLIME MPEAKU YEeIOBEKOOOpa3HbIX 00€3bSH U
MoAeH. ABCTPaIONUTEKH — JIBYHOTHE MPEIKU JIIoAcH. YUemoBEK yMEINbld, NEpBbIC
W3TOTOBJIEHUA OpPYyIHi TpyAa. YUenoBek NOpsIMOXOASIIMA W MEPBBIA BBIXOJ JIKOJACH
3a npenaenbl Adpuku. YenoBek reiaenboeprckuil — oOIuil mpeaoK HeaH1epTaIbCKOro
YEJI0BEKa U YEJI0BEKA Pa3yMHOro0. YenoBeK HeaHAEePTaIbCKUM KaK BU JIFOAEH XOI0IHOTO
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Kiumara. YemoBek pasyMHBI COBPEMEHHOI'O THUIIA, JIEHUCOBCKHUM 4YEJIOBEK, OCBOCHUE
KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u najneoreHoMHKa.

DOBOJNIOLMSA COBPEMEHHOro 4esioBeka. EcTecTBeHHBII OTOOp B MOMYJSALMIX
yesioBeka. MyTalMoHHbIN npouecc ¥ noauMopdusm. IlonynsinuonHsle BOJIHBI, Apeid
re€HOB, MUTpalus U «3(PeKT OCHOBATENSD B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. IloHatue o pace. boapmime pacsl:  €BponeouHas
(eBpaszmiickasi), aBCTpajo-HETpouaHas (SKBATOpHUAJIbHAS), MOHTOJIOMJHAs (Aa3UaATCKO-
amMepuKaHckas). Bpems u mnyTH paccelieHHd 4YeNoBeKa IO IuiaHeTre. EauHCTBO
yeyioBeueckux pac. HaydHas HecocTosiTenbHOCTh pacu3Mma. [IprcrnocobieHHOCTh
YeJioBeKa K pa3HbIM YCJIOBHUSM OKpYyXkarolel cpenbl. BiusHue reorpapudeckoil cpesb
u aperida renoB Ha MOP(DOIOTHIO U (PUUOJIOTHUIO YETIOBEKA.

MexaucuMIuIiMHapHble METOJIbl B (PM3UYECKON (OMOJIOTMYECKON) aHTPOMOJIOTHH.
DOBOJIOLMOHHAS AHTPOMNOJIOTUS M TMAJCOAHTPOMNOJOTHUS YEJIOBEYECKUX MOMYJISLIHM.
buocounanbHble HCCIEIOBAaHUS MPUPOJBI 4YenoBeka. lcciienoBaHue KOABOIIOLUHU
OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

lopmpemuwi: Y. [lapsun, JI. Jluku, f.4. Porunckuir, M.M. I'epacumos.

Tabauyvt u cxemwvi: «MeTOaBI AHTPONOJIOTHNY, «[ OJOBHOW MO3r YEJIOBEKAY,
«YenoBekooOpa3uble  00€3bsiHBI»Y, «CKeJNeT 4YeloBeKa M CKeJeT IIHMMIIAH3e»,
«PynuMeHTBl M aTaBU3MbD), «JIBHXKYIIME CHIIBI aHTPOIOTEHE3a», «IBOJIOIMOHHOE
IPEBO YEIOBEKA», «ABCTPATIONUTEK), «UeN0BEK yMENbIil», «HeT0BeK MPAMOXOISIIHI,
«/lenncoBckuil yenoexk» «Heanaepranbub», «KpomanboHUB», «lIpenku denoBekay,
«JTaIlbl 3BOJIIOIMY YEJIOBEKay, «Packl yenoBeka.

Obopyoosanue: MYISKM OKaMEHEIOCTEH, MPEAMETOB MATEpUATBLHOU KYJIbTYpPHI
IPEAKOB YeloBeKa, penpoayknuu (dororpadun) KapTHH ¢ MHUEGOTIOTHUCCKUMHU
U OHMONEHCKUMH CIOKETaMHU TPOUCXOXKICHUSA dYeloBeka, ¢oTorpaduu HaXOIO0K
MCKOIIAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb YEpEIa YEJIOBEKa U Yepena
IMMIIaH3€, MOJEJIb KUCTH YEJIOBEKAa M KHUCTH IIMMIAH3€, MOJEIU TOopca MPEIKOB
YeJI0BEKA.

Jlabopamopnas paboma «3yuenne ocoOEHHOCTEH CTPOCHHS CKEJIeTa YellOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKIECHUEM.

Ipaxmuueckas paboma «VI3ydeHre 3KOIOTUYECKUX aIa TN YEITOBEKaY.

Tema 6. Dkojorussi — Hayka O B3aHMOOTHOIIEHHAX OPraHU3MOB
M HAJOPTraHU3MEHHBIX CUCTEM C OKpY:KaKOIeil cpeaoi

3apoxaeHue W pas3BuTue sKonorud B Tpyaax A. I'ymbOonbara, K.®. Pyibe,
H.A. CesepuioBa, J. I'exkens, A. Tencnu, B.H. CykaueBa. Paznensl u 3a1a4uu 3K0JI0TUH.
CBs13b 3KOJIOTUHU C IPYTUMH HAYKAMH.

Metoast skonoruu. lloneBbie HaOmOAEHUS. ODKCIEPUMEHTBI B  SKOJOTHH:
MIPUPOJIHBIE U Ta00opaTopHble. MoieTMpOBaHKE B HKOJOTUH. MOHUTOPUHT OKPYKaIOIIEH
Cpe/bl: TOKaJbHbIN, PETMOHANIBHBINA U TI100AJIbHBIN.
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3HAaYEHHUE SKOJIOTUYECKUX 3HAHHUM IS YEJIOBEKA. DKOJOTMYECKOE MUPOBO33PECHUE
Kak OCHOBa CBs3€UM uesioBe4yecTBa C mpuponon. DopMHUPOBAHHUE DKOJIOTHUYECKOU
KYJIBTYPBI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJICHUSI.

Jlemoncmpayuu:

TIlopmpemuwi: A. T'ym6onsat, K.®. Pynse, H.A. CeBepios, J. ['ekkens, A. Tencnu,
B.H. Cyxkaues.

Tabnuyvt u cxemwvl: «Paszgensl skoiorum», «MeToapl 3Kojorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIIbD».

Jlabopamopnas paboma «VI3ydeHre METOI0B IKOJIOTUUECKUX UCCIICTOBAHUIN.

Tema 7. Opranusmsl U cpea 0OMTAHUS

Okoniorudyeckue (GakTopbl U 3aKOHOMEpPHOCTH uX neicTBusa. Kiaccuduxanus
AKOJIOTUYECKUX (HaKTOpOB: abMOTHUECKHE, OMOTHYECKHe, aHTpororeHHelie. OO6mue
3aKOHOMEPHOCTH  JeWCTBHS  dKojornueckux  ¢daktopoB. IlpaBuno MuHUMyMa
(K. Mmpenrens, 0. Jlubux). TonepaHTHOCTh. OBpUOUOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbI.

Abuotnueckue (akropel. CBeT Kak dKojorudeckuii daxrop. JlelicTBUe pa3HBIX
YYaCTKOB COJIHEUHOT'O CIIEKTpa Ha OPraHU3Mbl. ODKOJOTUYECKHUE TPYIIIbl PACTECHUM
U )KUBOTHBIX 110 OTHOIICHUIO K cBeTy. CUTHAJIbHAS POJib cBeTa. DOTONEPHOAN3M.

Temneparypa kak sxosioruueckuii paxrop. JleiicTBue TeMnepaTypbl Ha OpraHU3MBbI.
[TolKWIIOTEpMHBIE U TOMOHMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBbl.

Brnaxnocte kak  skonormdeckuit  daktop. Ilpucmocobiienuss — pacteHuit
K TOJIIep>KaHui0 BogHOoro Oananca. Knaccudukaius pacteHuii Mo OTHOLIEHUIO K BOJE.
[Ipucnoco6enust >KUBOTHBIX K H3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIHAsA, TOYBEHHAs,
rIIyOMHHAs MONOYBEHHAS, BHYTPUOPTaHU3MEHHasd. PU3NKO-XUMUYECKUE OCOOCHHOCTH
cpen obutaHus opraHu3MoB. [IpucmocoOneHuss OpraHu3MOB K >KM3HH B Pa3HbIX
cpenax.

buonornueckue putmbl. BHenHne U BHyTpeHHUE pUTMbI. CyTOUHBIE U TOJAUYHbIC
putMbl.  [IpuUCnOCOOIEHHOCTh OpPraHW3MOB K CE30HHBIM HM3MEHEHHUSM YCJIOBHI
AKU3ZHHU.

XKuzuennsie Gopmbl opraHuzMoB. [loHsTHe o xku3HeHHOU ¢opme. XKuzHeHHbBIE
dbopMBI pacTeHWii: JepeBbs, KYCTAapHUKH, KYCTAaPHUYKH, MHOTOJICTHHE TpPaBHI,
ONHOJNIETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUAPOOHMOHTHI, TEOOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnyeckue dakropsl. Buasl OHOTHYECKMX B3aMMOACHCTBUN: KOHKYPCHIIHS,
XHITHAYECTBO, CcuMOMO3 u ero Qopmer. [lapazutusm, koomeparus, MyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHnYecTBO). Hetpoduueckue B3aumoaencTBus
(Tommueckue, dopuueckue, phadbpudeckue). 3HaUCHUE OMOTHYECKUX B3aMMOACHCTBUU
JUIsl CYILIECTBOBaHUSI OpPraHu3MoOB B cpefae oOutanusi. [IpuHUIMUIN KOHKYPEHTHOTO
UCKIJIFOUYEHUS.
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Jlemoncmpayuu:

Tabnuyer u cxemwvl: «Oxomormdeckue  (QakTopbl», «CBETOBOM  CHEKTpY,
«OKOJIOTUYECKUE TPYMIBI KXUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeIIOKpOBHBEIE
KUBOTHBIC», «XOJOMTHOKPOBHBIC KUBOTHBIC», «DH3NOIOTMYECKUE  aIanTalluu
KHUBOTHBIX», «Cpeibl OOUTaHUSI OPraHU3MOBY, «BHOJIOTHYECKUE PUTMBD», « KU3HEHHBIC
GOpMBI  pacTeHHUIIY, «Ku3HeHHBIE ~ (POPMBI  JKHBOTHBIXY, «IKrocucTema
ITUPOKOIMCTBEHHOTO Jieca», «IDKOcHCTeMa XBOWHOro Jjecay, «llemm muTaHuSY,
«XumanuecTBoY, «Ilapazutuzm», «KoHkypeHus», «Cumomos», «KoMmmeHcamm3my.

Obopyoosanue: TepOAPUN PACTCHUN M KUBOTHBIX, MPUCITOCOOJIECHHBIX K BIUSHUIO
Pa3IUYHBIX DJKOJOTUYECKUX (PAKTOPOB, TepOapUM CBETOIIOOMBBHIX, TCHEIFOOMBBIX
¥ TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIE M TCHEBBIHOCIIHBEIC
KOMHATHBIC pACTCHHsI, TepOapv¥ M KOJUICKIIMU TEIIONIOOUBBIX, 3UMOCTONKUX,
MOpPO30yCTOMYMBBIX pACTCHHWM, uYydela NTHI] W 3Bepei, repdapuu pacTCHU,
OTHOCSIIUXCS K TUTpoduTaM, kcepoduram, Me3opuTaM, KOMHATHBIC PACTCHUS JTAHHBIX
TPYINI, KOJUICKIIMK KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpejiax, repOdapuu U KOJUICKIIUH
pacTCHUl W KUBOTHBIX, OOJIQJAIONIUX YEepTaMU IMPHUCIOCOOJICHHOCTH K CE30HHBIM
MU3MCHCHHMSIM YCJIOBUH JKM3HW, TepOapuM W KOJUICKIIMM PACTCHUW W KUBOTHBIX
Pa3IUYHBIX JKU3HCHHBIX (OPM, KOJUICKIIUU J>KUBOTHBIX, YYaCTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKUX B3aHUMOJICHCTBUSIX.

JlabopamopHnasa paboma «BbigBieHHE MPUCTOCOOTICHUI OPraHU3MOB K BIUSHUIO
CBETa.

Jlabopamopnasa paboma «BbigBIeHHE MPUCTOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATYPBI».

Jlabopamopnas paboma « AHATOMHUYECKHE OCOOCHHOCTH PACTEHHUM U3 Pa3HBIX MECT
oOUTaHUS.

Tema 8. DxoJiorusi BUA0B ¥ NOMYJISALMIA

DKOJIOTUYECKHUE XapaKTePUCTUKU momyisiinuu. llomynsmus kak Ouosorumueckas
cucreMa. Poib HEOZHOPOTHOCTH Cpeibl, (Pu3MUecKux OapbepoB M OCOOCHHOCTEH
Owonornu BUAOB B (OPMUPOBAHUU TPOCTPAHCTBEHHOW CTPYKTYPHI TMOIYJISIIUH.
OcHOBHbBIE TIOKa3aTeNM MOIMYJSLUUN: YUCIECHHOCTh, IJIOTHOCTh, BO3PACTHASL U IMOJIOBas
CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPALIUS.

DKoJloruyeckasi CTpykTypa mnonyiasuud. OLEeHKa 4YUCIECHHOCTH MOMYJISLHUU.
JluHaMKKa TMONYISIUMA W €€ peryidnus. buoTudeckuid NOTEHIMAN MOMYJISIUU.
MopaenupoBanue AMHAMUKK ToNyianuu. KpuBble pocTa YHCICHHOCTH MOMYJISLIMH.
KpuBsie BbkUBaHUA. Perynsius 4ucaeHHOCTH NOMYJIALMI: pojb (DAKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT INIOTHOCTU. DKOJIOTUYECKUE CTpaTeruu BUaoB (r- u K-ctparerun).

ITonsiTre 00 3Ko0NOTMYECKON HUIE BUaa. MectooOuTanue. MHOromepHass MOJEIb
skosiormyeckon Humm J.M. XartumHcoHa. Pa3Mepbl 3KOJOTMYECKOM  HUIIW.
[loTeHunanbHas U pear30BaHHAS] HUIIH.

Bup xak cucrema nonynsuuil. Apeasibl BUA0B. BUIBI 1 UX )KU3HEHHBIE CTPATETHH.
DKOJOTHYE€CKUE SKBUBAJIECHTHI.
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3aKOHOMEPHOCTH TOBEICHUS M MHUTPAIMil KUBOTHBIX. brosiornueckue WHBa3uu
qy)KEPOTHBIX BHJIOB.

Jlemoncmpayuu:

Ilopmpem: J1.1. XaTunHCOH.

Tabauyer u  cxemvl:  «IKOJIOTHYECKHE  XAPAKTCPUCTHKH  TOMYJISIIUN,
«IIpocTpaHCTBEHHAS CTPYKTypa MOMYJAIUN», «Bo3pacTHbIe MUpaMUIbLI TOMYIISIIUN,
«CKOpOCTh 3aceyieHUs] TIOBEPXHOCTH 3EMITH Pa3IUYHBIMUA OpraHU3MaMm», «Mojaeb
skonorndeckor Humu .M. XatanuHcoHay.

Obopyoosanue: Tepdbapun pacTEHUN, KOJUICKIIUH KUBOTHBIX.

Jlabopamopnas paboma «IlpucnocoOaeHus CEMSIH PaCTEHUN K PACCEIICHUIO.

Tema 9. Dxos0rusi coo0mEeCTB. IKOJIOTMYECKHE CUCTEMBL.

CoobmiecTBa opranu3mMoB. bruorieHo3 u ero ctpyktypa. CBsizu MKy OpraHu3MamMu
B OMOIIEHO3E.

Okocuctema kak OTKpeiTas cucrema (A.Jl. Tencnu). DyHKIMOHAIBHBIC OJIOKH
OpraHW3MOB B JKOCHUCTEME: NPOJYIEHTHI, KOHCYMEHTBHI, peAyleHThl. Tpoduueckue
ypoBHH. Tpodudeckue nenu u cetu. AGUoTHYecKre OJ0KU dKocucTeM. [10UBbI U UITBI
B dKocucTtemax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TOKa3aTeIM IKOCUCTEMBI. broMacca W MpOAyKIUsS. DKOJIOTHYECKUE
MUPAMUJIBI YHCEI, 0MOMACChl U YHEPTUU.

HampaBnenHsle 3aKOHOMEpHBIE CMEHBI COOOUIECTB — CyKieccud. [lepBuuHbie
Y BTOPHUYHBIE CYKIIECCHUH U UX MIPUYUHBI. AHTPOIIOI€HHbIE BO3JAEHCTBHS HA CYKIIECCHUMU.
KnumakcHoe coobiiecTBo. buopa3sHooOpas3ue v moJHOTa KPyroBOpOTa BEIIECTB — OCHOBA
YCTOWYMBOCTHU COOOIIECTB.

[IpupoaHbIE 5KOCUCTEMBI.

AHTpOIIOT€HHBIE AKOCUCTEMBI. Arpo3’KocucTeMa. ArporeHo3. Paznuuus Mexmy
AHTPOIOTr€HHBIMU U MIPUPOJAHBIMHU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['oponckas iopa
u (ayna. CuHaHTpomu3amusi ropoAckod ¢ayHbsl. bromornueckoe u XO3sHCTBEHHOE
3HAUEHUE arpOIKOCUCTEM M YPOOIKOCHUCTEM.

3aKoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI  OpPraHU3MOB
B 3KocucTeMax. [lepeHOC »HEpPruM M BEIIECTB MEXKIY CMEXHBIMU SKOCHCTEMAaMH.
YCTOWYMBOCTh OPraHMW3MOB, MOMYJISIMUKA M 3KOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX
Y aHTPOIIOTEHHBIX BO3/ICVCTBUM.

MeTtoa0J10rusi MOHUTOPUHTA €ECTECTBEHHBIX U aHTPOIMOT€HHBIX IKOCUCTEM. .

Jlemoncmpayuu:

llopmpem: A.Jl. Tencnn.

Tabauywvl u cxemol: «CTpyKTypa OMOIIEHO3a», « IKOCHCTEMA IMUPOKOIUCTBEHHOTO
Jecay, «IDKOCHUCTEMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB
B 3Kocucteme», «KpyroBopot BelectB B s3kocuctemey, «llenu nutanus (mactoumiHasi,
NeTpUTHAas)», «IKOJOTHYEeCKass NupaMujia uucel», «IKOJOrudeckas mnupamujia
Oouomaccel», «JKoJorMueckas mnupamuga dHeprum», «OOpa3oBaHue 0010Tay,
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«IlepBuunas cykueccusi», «BoccTaHoBIeHHE Jeca TMOCIe MoXkapa», «IDKocHucTemMa
o3epa», «ArporeHo3», «KpyroBopoT BemIeCTB M TOTOK JHEPTUHM B arpoleHO3e»,
«IIpumepsl ypOO3KOCHCTEM.

Obopyoosanue: repbapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, 4Yyuyeja IITHIIl
U 3Bepel, repbapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHHM, aKBapUyM KaK MOJCIb
HKOCHCTEMBI.

lIpakmuueckas paboma «V3ydueHue u onucaHue ypo0o3KOCUCTEMBDY.

Jlabopamopnas paboma «3ydeHue pa3zHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX DKOCHUCTEMAX).

Ixekypcus « IKCKYpCHsl B TUTIMYHBIN OMOTEO1IeHO3 (B 1yOpaBy, OEpe3HsIK, eIbHUK,
Ha CyXOJI0JIbHBIM WJIU IOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

Dxcxypcus « IKCKYPCHSI B arpodKoCcUcTeMY (Ha TOJIe WIIH B TETUTMYHOE XO3SIHCTBO )».

Tema 10. Buocdepa — riiodanbHas IKoCHCTEMA

buochepa — oOmennanerapHas  oOojiouka  3eMJid, TJ€  CYHIECTBYET
WIN CYyIIeCTBOBaJA KU3Hb. Pa3zButue npeacrasienuii o ouochepe B Tpynax 3. 3rocca.
VYuenue B.M. Bepnanckoro o Ouochepe. Ob6nactu 6uochepsl u ee coctaB. JKuBoe
BEIIECTBO OMOchepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cylecTBoBaHUS Ouocheprl. OcobeHHocTH Ouocdepsl Kak
riobabHON dKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTs
BEIIECTB U OMOre€OXMMHUYECKHE IMKIBI (yriiepoaa, a3oTa). PUTMUYHOCTH SIBJICHUUN
B Ouocdepe.

3onanpHOCTh OMOcheprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpAa,
XBOMHBIE Jieca, CMEIIaHHbIE W HIUPOKOJIUCTBEHHBIEC Jieca, CTENH, CaBaHHBI, MYCTHIHHU,
TPOIMYECKUE JIieca, BHICOKOTOPhs. KilMMmaT, pacTUTENbHBIH M JKHBOTHBIM MHUpP OHOMOB
CYIIIN.

CtpykTypa U (QYHKIHMS KUBBIX CHCTEM, OILIEHKA HX PECYpCHOTO IMOTEHIIHAaia
1 6nocdepHbIX (YHKITUH.

Jlemoncmpayuu:

llopmpemuwi: B.. Bepuaackuii, 3. 31occ.

Tabnuyver u cxemor: «leocdepbr 3emmm», «KpyroBopoT azoTa B TIpHUpOIE»,
«Kpyrosopor yriepoma B mpupone», «KpyroBopor kuciopoma B HPHUPOAEY,
«KpyroBopoT BojibI B ipupoie», «OCHOBHBIE OMOMBI cymmy, «KinnMmaTtuueckue mosca
3emmu», «TyHapa», «Tairay, «Cwmemanspii Jsecy, «IIIUpOKOIUCTBEHHBIN Jecy,
«Crenby, «CaBanHay, «IlycTbiHay, « Tponuueckuii gecy.

Obopyodosanue: Tepdapun pacTCHUA pa3HBIX OMOMOB, KOJIICKITUH YKUBOTHBIX.

Tema 11. YenoBek u OKpyxawinas cpeaa

DKOJOTUYECKHE KPU3UCHI U UX NMpUYMHBL. Bo3jeiicTBHe udenoBeka Ha Ouocdepy.
3arpsi3HeHrEe BO3AYIIHOM cpeabl. OXpaHa Bo3ayXxa. 3arpsi3sHeHHe BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne mouBbl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue
KJIUMATA.
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AHTpPONIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M KUBOTHbIM Mup. OxpaHa
PACTUTENIBHOTO U )KMBOTHOrO Mupa. OCHOBHBIE IPUHILIMIIBI OXpaHbl NpUpobl. KpacHbie
kauru. Ocobo oxpansembie npuponnsie Tepputopun (OOIIT). boraHuueckue cajbl
1 300JI0TUYECKUE TAPKH.

OCHOBHBIE MPHUHILMIIBI YCTOMYMBOIO PAa3BUTUS YEJIOBEYECTBA U  IMPUPOIBI.
PanvonanbHOE NPUPOIONOIB30BAHME M COXpaHEHHE OMOJIOTHYECKOTO pazHOoOOpa3us
3emuin. OO1IME 3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTMYECKUX KPpU3UcoB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3HCA U €T0 BEPOSTHBIE MTOCIIEICTBUS.

Pa3BuTHe METO0B MOHUTOPUHTA PA3BUTHUS OMIACHBIX TEXHOTEHHBIX IPOLECCOB.

Jlemoncmpayuu:

Tabauyvt u cxemvl: «3arpsi3HEHHE aTMOC(epbl», «3arps3HeHHre TUApochepb»,
«3arpssHenue nouBbly, «llapHukoBbiid 3pdexT», «Ocobo oxpaHseMble MPUPOIHBIE
TEPPUTOPUN», «MoIeNn ynpaBiasieMOro Mupa.

Obopyoosanue: potorpadun OXpaHsIeMbIX paCTCHUHN U )KUBOTHBIX KpacHOM KHUTH
Poccuiickont @enepannu, KpacHON KHUTH peruoHa.
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IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOT'MN HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3ysibTaTaM OCBOCHUS 00yUJaIOIIUMUCS
mporpaMM  cpelHero obOmiero oOpa3oBaHUs: JIUYHOCTHBIC, METalpeIMETHBIC
U TIpeJIMETHBIE.

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOCHMSI MPOTPAMMbI 1O OHOJIOTUU
BBIZICJICHBI CJICAYIOIIME COCTABJISIONIME: OCO3HAHHE OOYYaIIIMMUCS POCCUMCKON
IPAKIAHCKON HMICHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEILHOCTH
U CaMOOIIpeIeIICHUI0, HATMYNEe MOTHUBAIIMU K 00y4eHHIO0 OMOJIOTHUH, TIeICHATIPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE KIHOUYEBBIX IICHHOCTEH
U UCTOPUYCCKUX TPAIUIMK pPa3BUTUS OHOJOTHMYECKOTO 3HAHUSA, TOTOBHOCTh
U CIIOCOOHOCTh 00YYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATECIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMHU, TMPUCYIIUMH CHUCTEME OHOJIOTHYECKOro 00pa3oBaHUs,
HaJU4WE TMPABOCO3HAHUS DKOJOTMYECKOW KYJIbTYPhl, CIHOCOOHOCTH CTaBUThH IIEIHU
U CTPOUTH KM3HECHHBIC IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrPaMMbl IO OHMOJOTHU JOCTUTAIOTCS
B €IMHCTBE Yy4yeOHOW W  BOCHUTATEIBHOW JEATEIBHOCTM B  COOTBETCTBUU
C TPaAUIMOHHBIMH POCCHUICKUMH COIIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMU, TNPUHATHIMU B OOIIECTBE MpaBWIaMH W HOpPMaMu
MOBEJICHUSI U  CIOCOOCTBYIOT  IMpolleccaM  CaMOIIO3HAHUSA, CaMOBOCIHUTAHUS
U CaMOPA3BUTHUSI, PA3BUTHUSI BHYTPEHHEN MO3ULHUH JTUYHOCTH, MATPUOTU3MA U YBAXKEHUS
K 3aKOHY W MPaBOMOPSJKY, YEJIOBEKY Tpyla U CTAapLIEMy MOKOJEHHUIO, B3aUMHOIO
yBaXEHHS, OEpEKHOrO0 OTHOWICHHUS K KYJIbTYPHOMY HACIEAUI0 U TPAIUIUSAM
MHOTOHAIlMOHAIBHOTO Hapoaa Pocculickoii denepamnuu, NPUPOAE U OKPYKaArOIIEH
cperne.

JImdHOCTHBIE pe3ybTaThl OCBOEHUs y4eOHOro mpeameTra «bHOTOTHSY TOIKHBI
OoTpakaTb  TOTOBHOCTH M  CIOCOOHOCTb  OOYYalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHEHTAI, TO3UTHBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIINX TPATUIIUOHHBIM
LIEHHOCTAM POCCHUWMCKOIro OOIEeCTBA, pPACHIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
NEATeNIbHOCTH B MPOLECCE pealn3alid OCHOBHBIX HAIpPaBIEHUI BOCIUTATEIbHOM
NEeATEeNIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaKIaHCKOr0 BOCIUTAHMA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TMO3UIMU OOyYaromierocsi Kak aKTHUBHOTO
Y OTBETCTBEHHOTO WI€HAa POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOSI3aHHOCTEW, YBa)XKCHHE 3aKOHA
U TIPaBOIOPSIIKA;
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TOTOBHOCTh K COBMECTHOH TBOPYECKON ACATEIBHOCTH TPH CO3JMaHUHM YYCOHBIX
MIPOCKTOB, PENICHUH YYCOHBIX W TTO3HABATEIBHBIX 33/1a4, BHIMTOJTHCHUH OWOJOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO TMO3UIIMIO MO OTHONICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHSITH €€

YMECHHE YYUTHIBATh B CBOUX JCHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3HBIMU YOSKICHHUSIMH, KYJIBTYPHBIMH IICHHOCTSIMHU
U COIMAITBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B MPOIIECCE COBMECTHOTO BBITIOJHEHUS yYEOHBIX,
MO03HABATEIBLHBIX U MCCIICIOBATEILCKUX 3aJ1a4, YBAKUTEIHPHOTO OTHOIICHHUS K MHEHUIO
OIITIOHEHTOB NIPH 0OCYKJICHUHU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COJICPIKAHMUS,

TOTOBHOCTH K TYMaHUTApPHOW U BOJIOHTEPCKOU JIEATEIIHHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(OpPMHPOBAHHOCTh POCCUICKON TPa)kKJTAaHCKOW HIEHTUYHOCTH, NATPUOTU3MA,
YBaXXEHUS K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH mepesa PoauHoil, ropmoctu
3a CBOM KpaH, cBOO PoauHy, CBOW A3BIK M KYJIbTYpYy, MpPOLLIOE W HACTOSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOLIEHHWE K IIPUPOJAHOMY HACJIEAUIO U MAMSATHUKAM IPUPOIBI,
NOCTVKEHUSM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKHMX YYEHBIX B CTAHOBJIEHUE M Pa3BUTHE
OMOJIOTHHY, TTOHUMAaHUs 3HAYE€HUsS OMOJIOTMM B MO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

ujeiiHas yOEeXIEHHOCTh, TOTOBHOCTb K CHyXKeHWI0 u 3amure OTedecTtna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HaHHe TYXOBHBIX HEHHOCTEN POCCUHCKOTO HapoJa;

c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THUYCCKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHHWBATh CHTYAllMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHUE JTMYHOTO BKJIajJa B TOCTPOCHHUE YCTOMUUBOTO OYyAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJMUTENSAM, CO3JaHUID CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHS [EHHOCTEW CEMEWHOM KW3HU B COOTBETCTBUHU C TPATUIHUSIMU
Hapos0B Poccuu;

4) 3cTeTHYeCKOT0 BOCIIMTAHMS

ACTETHMYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OCTETUKY OBITa, HAYyYHOTO
Y TeXHHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIIICHUM;

MOHUMAaHWE HSMOIIMOHAIBHOIO BO3JCHCTBHUS JKUBOW MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXKEHUIO B PA3HBIX BUAX UCKYCCTBA, CTPEMJICHUE MPOSBIISATH
KayeCTBa TBOPUYECKOM JIMYHOCTH;
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5) pu3uyeckoro BoCMUTAHMA:

MOHMMAaHWE U pean3alus 3J0POBOTO M OE€30MacHOro 00pasza >KU3HU (370pOBOE
MUTaHUE, COOJFOICHNEC TUTHCHHYCCKUX TMpPaBWUI U HOPM, COATAHCHPOBAHHBIA PEKHM
3aHATHHA U OTHBIXA, perysipHas pu3ndeckass akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (HU3NYECKOMY W TICHXHYECKOMY
3JI0POBBIO;

MOHMMAaHHUE IEHHOCTH MPABWJI MHAWNBUAYATBHOTO U KOJJICKTUBHOTO O€301MacHOTro
MOBEACHUS B CUTYAIIHUSIX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JIFO/ICH;

OCO3HAHME TIIOCJICACTBUI M HENPUATHS BPEIHBIX MPUBBIYCK (YIMOTpeOICHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHHUS );

6) TPyA0BOr0 BOCTIMTAHMSA:

TOTOBHOCTH K TPY/AY, OCO3HAHUE IIECHHOCTH MAacTEPCTBA, TPYA0JIt00ue;

TOTOBHOCTh K AaKTHBHOM JIESATCIBHOCTH TEXHOJIOTHYCCKOM M  COIHAIbHOM
HAIPABJIICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IIAHUPOBATh W CAMOCTOSITCIIBHO
BBITIOJTHATh TaKYIO JIEATCIbHOCTD;

UHTEpEC K pa3nyHbiM cdepaMm MpodeCcCUOHATBHON JCATCIBHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIN BHIOOP OynyIlied mpodeccuu U peain30BbIBaTH COOCTBCHHBIC
JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaAMOOOPA30BaHUIO Ha MPOTSIKCHUH
BCEH KU3HHU;

7) 3K0JIOTHYECKOr0 BOCIIMTAHHUSI:

DKOJIOTMUYECKH I11eJ1IeCO00pa3HOe OTHOIICHUE K NPHUPOJE KaK HMCTOYHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  JKOJIOTMYECKOM  KYJIBTYpBl: NPHOOPETEHUE  OIbBITA
MJJAHUPOBAHUS TMOCTYINKOB M OIIEHKH MX BO3MOKHBIX MOCJIEACTBUHN JJIsI OKPY’Karoleu
Cpebl;

OCO3HAaHHE TJIOOAJTBHOTO XapaKTepa OKOJOTHYCCKHUX IMpoOJeM M TyTed Hux
pelIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOPETaEMbIe TPH H3YYEHUH OHWOJIOTHH 3HAHHUS
1 YMCHUS TIPU PEIICHUH MPOOJIEM, CBI3aHHBIX C PalliOHAIbLHBIM IIPUPOIONIOIH30BAHIUEM
(cobOmroileHrie  TpaBWJI TIOBEACHUS B TPHPOJE, HAMPABICHHBIX HAa COXPaHCHHUE
PaBHOBECHS B 3KOCUCTEMAX, OXpPaHy BUJOB, SKOCUCTEM, OMOC(EPHI);

AKTUBHOE HEIPUITHE JICHCTBUM, MPUHOCAIIUX BPEI OKPYKAIOIEH MNPUPOIHOU
cpene, yMEHHE TMPOTHO3WPOBATh HEONIArONMPHUSATHBIE SKOJIOTHYCCKHE ITOCICACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUU U MPEAOTBpAIIATh UX;

HUIMYUE PA3BUTOIO HSKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIbTYPHI,
ONbITa JACATEILHOCTH SKOJOTMYECKOW HAMpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
WMHU B II03HABATEJIbHOW, KOMMYHHKATHBHOW W COLMAJIBHOM MPAKTHUKE, TOTOBHOCTH
K YYACTHIO B MMPAKTHYECKOM JIESATEIILHOCTH SKOJOTUYECKON HAIIPABICHHOCTH;

33



OenepanpHas padouas nporpamma | buomorus. 10-11 knaccel (yriayOJleHHBIH YPOBCHB)

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAyKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOTO HAa JAHMAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W UYWTATENBCKOM KYJIBTYphl Kak CpEACTBa
B3aMMOJCHCTBHS MEXKIY JIIOJBMH U TTO3HAHUS MHPA;

MOHUMaHUE crielnuPUKU OMOIOrMH KaK HayKH, OCO3HAHUS €€ POJIU B JOPMUPOBAHUU
palMOHAIBHOTO HAYYHOTO  MBIIUICHUS, CO3/aHUU IEJIOCTHOTO  MPEACTaBICHUS
00 OKpy’KaroleM MHUpe KaK O €IHMHCTBE MPHUPOJBI, YeIoBeKa U 00IIeCTBa, B MMO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEW H pEHIeHHH TMpoOJeM COXpaHEHUS MPHPOTHOTO
paBHOBECHS;

yOeXKIeHHOCTh B 3HAYMMOCTH OHOJOTMU JJIi COBPEMEHHON IMBHUIN3AIUU:
oOecriedeHnss HOBOTO YPOBHSI Pa3BUTHS MEAMIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMBbI Pa3BUTHS YEIIOBEYECTBA,
MOMCKAa TyTeH BBIXOJAa W3 TJIO0AJBHBIX OJKOJOTHYECKHX MpodsieM M obecredeHus
nepexofa K yCTOHYMBOMY pa3BUTHIO, PAalMOHAILHOMY HCIIOJIB30BAHUIO TPUPOIHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJyUYEHUU OMOJOTUYECKUX 3HAHUHA B IIEJSX TOBBIIICHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KaK COCTaBHOM YacTu
(GYHKIIMOHAIBHOW TPaMOTHOCTH  OOydamwmuxcs, (OpMUPYEMON TMpU HU3YYEHUU
OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIONb3yeMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH MCIOJIb30BaTh MOJy4YyaeMble 3HAHMS IS aHau3a U OOBICHEHUS
SBJIICHUN OKPYXAIOLIEro MHUpPAa U TMPOUCXOSIIMX B HEM H3MEHEHUU, YMEHHUE NeNaTh
000CHOBaHHBIC 3aKIIOUYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB M HMEIOIIUXCS JaHHBIX
C 1IEJIbIO TIOJTYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENBHO UCTIOIB30BaTh OMOJIOTUYECKHIE 3HAHUS JJIsl PEIICHUS
po0JieM B peabHBIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATEIbHOCTh UHIUBUIYaJIbHO U B TPYIIIE;

TOTOBHOCTH U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY HOJTyYEHHUIO HOBBIX 3HAHUN 10 OMOJIOTHMH B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTSMH.

B mpornecce mocTukeHUs JTUYHOCTHBIX PE3YJNHTaTOB OCBOCHHUS O0YYaIOIIMMHCS
IporpaMMbl CpeiHero oOmero o6pa3oBaHHMs y OOYYalOMIMXCS COBEPIICHCTBYETCS
ASMOLIMOHANIbHBIM UHTEIIEKT, Mpenoaraiomuil chopMUpPOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHI COOCTBEHHON AMOLIMOHAIBHOM cepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUsA, BKJIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJaTHPOBATHCS K YMOLIMOHAIBHBIM
M3MEHEHUSM U TPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEH MOTHUBALMH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHIKCHUIO LEIH
U yClexy, ONTUMHU3M, HMHUIMATUBHOCTb, YMEHUE JEUCTBOBATb, UCXOASA U3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh ASMOLMOHAIBHOE COCTOSHUE
IpYTHX, YYMTBIBaThb €ro IMpU OCYUIECTBICHHMM KOMMYHHUKAllUM, CIOCOOHOCTb
K COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAWBATh OTHOILIECHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, POSBISATH HHTEPEC U pa3periaTh KOHQIUKTHIL.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ynbTaThl OCBOEHUs YydyeOHoro mnpeamera «buonorus»
BKJIIOUAIOT:  3HAyuMble i1 (QOPMUPOBAHHS  MHUPOBO33PEHUS  OOyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAyYHbIe TOHITHS, OTpaKarolue
[EJIOCTHOCTh HAYYHOUM KapTHHBI MUpa U CHEU(PUKY METO/I0B MTO3HAHHUS, UCTIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTus, SIBJICHUE, MPOLECC, CUCTEMA, HAYYHBIN
dakT, mNpUHIUI, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeOBaHUeE,
HaOJII0IeHNne, U3MEPEHHE, DKCIIEPUMEHT U JAPYTHE); YHUBEpCaJIbHbIe yueOHbIC ACHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PETYISTUBHBIE), o0ecrieunBaroIne
dopMupoBanue (YyHKIIMOHATBHON T'PAMOTHOCTH Y  COLMAIBHOM  KOMIIETEHIIUU
00y4aroImmXcs; CIIOCOOHOCTD oOyyJaromxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUTUIMHAPHBIE, MHPOBO33PCHUECKHE 3HAHWS W YHUBEPCAJIbHBIC Y4YeOHBIC
JCHCTBHS B MO3HABATEIIFHON M COITMAIEHOM MPaKTHKE.

B pesynbrare m3ydeHuss OMOJIOTMM HA YPOBHE CpeaHero ooOimiero oOpa3oBaHUSs
y oOyuaromierocst OyayTr copMupoBaHBI IMO3HABATEIbHBIE YHHBEPCAIbHBIC Yy4eOHBIS
JICHCTBHS, KOMMYHHUKATHBHBIE YHUBEPCAJIBHBIC YUCOHBIC ICHCTBHSI, PETYJISATHBHBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBHS, COBMECTHAS JICSITEILHOCTb.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIC YUeOHbIEe NeiiCTBUS
ba3oBble jiornyeckue 1ecTBUA:

CaMOCTOATEIHHO (OPMYIUPOBATh M AKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUECKOTO MBIIUICHHS (aHAIN3a,
CUHTE3a, CPAaBHEHHUSI, KIIacCU(UKAINHU, 0000IIECHUS ), pACKPBIBATH CMBICIT OMOJIOTHYECKHIX
MOHATUN (BBIACISATh MX XapaKTEpHbIE MPU3HAKHU, YCTAaHABIMBATH CBSI3U C JAPYTHUMU
MOHSATUSIMH);

OMPENEIATh eI IeSITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHMUS,
COOTHOCHUTD PE3YyJIbTATHI JEATEIIbHOCTH C MOCTABICHHBIMU LETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS JJ1s1 OOBbACHEHUS (DAKTOB U SABJICHUMN )KUBOU
MIPUPO/IBI;
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CTPOUTH JIOTUYECKUE PACCYKJEHUSA (MHIYKTUBHbBIC, NE€IYKTUBHbIE, [0 AHAJIOTUH),
BBISIBIITh 3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPUBAEMBIX SBJICHUSX,
(OpMyIHpPOBaTH BHIBOABI U 3AKITIOYECHMUS;

IIPUMEHSTh CXEMHO-MOJEIBHBIE CPEACTBA ISl INMPEACTABICHUS CYIIECTBEHHBIX
CBs3€l M OTHOLIEHUM B M3y4aeMbIX OMOJIOTMUECKHX O0OBEKTaX, a TAK)KE MPOTUBOPEUUI
Pa3HOT0 PoOJia, BBISIBJICHHBIX B PA3IMYHbIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3palaTbiBaTh IUIAH PEIICHHS TPOOJEMbl C Yy4Y4eTOM aHajlv3a HWMEIOIINXCS
MaTepUaJIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIESITENBHOCTb, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKH MOCIEACTBAMN NESITENBHOCTH;

KOOPJMHUPOBATH W BBIIOJHIATH PabOTy B YCIOBHUSX PEAJbHOr0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIJIEHUE IPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ncciienoBaTeIbCKe TeHCTBHS

BJIQJICTh HaBBIKAMU Y4YeOHO-UCCIICIOBATEIBLCKON W TMPOCKTHON JCATCIBHOCTH,
HaBBIKAMHU pa3pelieHus MpooJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY
MIOMCKY METOJIOB PCIICHUs MPAKTUYCCKUX 3aj]ad, MPUMCHCHHUIO Pa3IMYHBIX METOIOB
MO3HAHMSI;

UCTIOJIh30BaTh Pa3IMIHBIC BUIBI JEATEIBHOCTH 110 TIOTYYSHUIO HOBOTO 3HAHHMS, €TO
MHTEPIpETaIlii, TPeoOpa30BaHUIO U MPUMEHEHHIO B YI€OHBIX CUTYAIlUsAX, B TOM YHCIIC
IPY CO3TaHUH YYEOHBIX U COIMAIBHBIX TIPOEKTOB;

(GopMuUpOBaTh HAYYHBI THIT MBIIUICHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATUSMH U METOJIaMU;

CTaBUTH U POpMYITUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIBLHOMN IEITCIBHOCTH
Y )KU3HCHHBIX CUTYaIUsX;

BBISIBIIATH IPUYHHHO-CIICACTBCHHBIE CBS3HM M aKTyaJlU3WPOBATh 3a/1a4y, BBIABUTATH
THIIOTE3Yy €€ PEIICHUs, HAXOAUTh apryMEHTBI JIUIsl JIOKa3aTeIbCTBA CBOMX YTBEPKIACHHIM,
3aJ1aBaTh MapaMETPhl K KPUTEPHH PEIICHUS;

aHAM3UPOBATH TOJYYCHHBIE B XOJE PEIICHUS 3aJa4dl Pe3yJIbTaThl, KPUTHUECKH
OIICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OIICHUBATH MPUOOPETECHHBIN OIIBIT;

OCYIIECTBIISITH II€JICHANIPABICHHBIN MMOUCK MTEPEHOCA CPEACTB U CIIOCOOOB JICHCTBUS
B MPO(EeCCHOHAIIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B TO3HABATEINBHYIO M MPAKTUYECKYIO 00IacTH
KU3HECSATSIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXO/bI U PEIICHHUS], CTABUTH
mpoOIeMBI U 3a/1a4H, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ unpopmaumeii:
OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HHPOpMaIuu (TEKCTE Y4eOHOro
oCcoOUs1, HAYYHO-MIOMYJISIPHOM TUTEepaType, OUOJIOTUYECKUX CIOBAPSIX U CIIPABOYHUKAX,
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KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaIu3upoBaTh HUH(POpPMAIIHIO
pa3IUYHbIX BUAOB U (POPM IPENCTABICHUS, KPUTHUYECKH OLEHUBATH €€ JOCTOBEPHOCTh
Y HEIPOTUBOPEUUBOCTD;

(GopMynHpOBaThH 3aIIPOCHI U MPUMEHSATH Pa3IMYHbIE METObI IPU TIOUCKE U 0TOOpE
Oouosiornvuecko nHopmMaiu, He0OXOAMMOM ISl BEITIOJIHEHUS YUeOHBIX 3a/1a4;

NpUOOpeTaTb  OMBIT  HMCHOJB30BaHMS  MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATH KYJIbTYPY AaKTUBHOI'O HCIIOIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BIOMPATh ONTUMANIBHYIO (DOpMY MpeACTaBICHHS] OMOJOTUYECKON
uHpopMaIK (CXEMBbI, rpauKU, TUarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaUe€CTBE CPEJCTBA MpU paboTe ¢ OMOIOrHUeCKOn
uHpopMalMel: NPUMEHITh XUMHUYECKHE, (QU3NYECKHUEe M MAaTeMaTUYeCKHE 3HAKU
U CHMBOIJIBI, bopMyIbl, ab0peBuarypy, HOMEHKJIATYPY, WCIIOJIb30BATh
U IpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJa/IETh HABBIKAMU PACMO3HABAHMS W 3aIUThl WHGOpMaIU, UHHOPMAIIMOHHON
6€30MacHOCTH JUYHOCTH.

KoMMyHUKATHBHBIE YHHBepPCAJbHbIE Y4yeOHbIE JeHCTBHS
Oo0menmue:

OCYIIECTBJISITh KOMMYHHKAIIMM BO BceX cdepax >KH3HU, aKTHBHO Y4acTBOBATh
B JUajore WM JUCKYCCHHM TIO CYIIECTBY OOCYyXaaemMol TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BHICKA3bIBATh CY>KJIEHHUS OTHOCHTENILHO BBIMIOJHEHHUS IMpeJiaraeMoil 3a1auu,
YUUTHIBATh UHTEPECHI U COTVIACOBAHHOCTH MO3MUIMN JPYrHMX YYaCTHUKOB JHANIOTa WIH
JIMCKYCCHUN);

pacno3HaBaTh HeBepOalbHBIE CpelICcTBa  OOIIEHUS, [OHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3ZHUKHOBEHHUS KOH(JIMKTHBIX CUTYyallMd, YMETh
CMSTYaTh KOH(DIJIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS M B3aUMOJCHCTBUS, TOHUMATH
HaAMEPEHUS JIPYTUX JIIOJICH, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U
B KOPPEKTHOU Popme HopMyITupoBaTh CBOM BO3PAKEHNUS,

Pa3BEpHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHaAsl 1€ATEJIbHOCTD:

MOHUMATh U UCTOJIH30BaTh MPEUMYIIIECTBA KOMAaH/IHON U MHAUBUAYTLHON PaOOTHI
IIPH PEIICHUN OMOJIOTHYSCKOM TIPOOIEMbI, 000CHOBBIBATh HEOOXOAUMOCTD MPUMEHEHHUS
rPYNHOBbIX (HOPM B3aMMOEHUCTBHUS NP PEIICHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMATHKY M METOJIBI COBMECTHBIX JCHCTBHM C YU4ETOM OOIIMX HHTEPECOB
Y BO3MOHOCTEN Ka)KJI0T0 YJeHa KOJUICKTHBA;

NPUHUMATh LIEJIM COBMECTHOU JESITETbHOCTHA, OPTaHU30BbIBATH U KOOPAUHUPOBATH
JIEVCTBUS IO €€ TOCTHIKEHUIO: COCTABJIATH IUIaH AEUCTBUM, paCPEACsATh POJIU C YIETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh PE3yJbTaThl COBMECTHOM Pa0OTHI;
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OIICHUBAaTh KAYECTBO CBOETO BKJIajJa U KaXKJIOr0 y4aCTHHUKA KOMaHIbl B OOIIMIA
pe3yAbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

mpejsiaraTh  HOBBIE IPOEKTHI, OIEHUBATh WJAEHM C TO3UIMA HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUUECKOE MTOBEICHUE B PA3TMUYHBIX CUTYaAIUSX,
MPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe TeMCTBUA
Camoopranusanus:

UCIIOJIH30BaTh OMOJIOTUYECKHE 3HAHUS JIJIS BBISBICHUS MPOOJIEM M WX pEIICHUs
B )KU3HEHHBIX U YYECOHBIX CUTYaIIUSIX;

BLIOMPATh Ha OCHOBE OMOJIOTMYECKHX 3HAHWUM IEJIEBBIE U CMBICIIOBBIC YCTAaHOBKHU
B CBOMX JICHCTBUSIX M MOCTYIKaX MO OTHOILICHUIO K )XKUBOU MIPUPOJIE, CBOEMY 3J10POBHIO
Y 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO ~ OCYIIECTBJISITh  MMO3HABATEIbHYIO JEATEIBHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJa4ydl B 00pa3oBaTEILHOMN
NESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTABJIATH IJIAH PEIICHUs MPOOJIEMBbI ¢ YYETOM HMEIOIIUXCS
peECypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOUYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacIIMPATh PAMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;,

CrocoOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO IIUPOKON IPYAMUIIMH B PAa3HBIX
o0JlacTIX 3HAHWH, TOCTOSHHO IIOBBIIATH CBOW OOpa3oBaTeIbHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYaIlUsiM, BHOCHUTH KOPPEKTHUBBI B JIE€SITEIHLHOCTH,
OIICHMBATh COOTBETCTBHE PE3YJIHTATOB IEIISIM;

BIIAJICTh HaBBIKAMHU TO3HABAaTEIHHOW pedIIEeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUM, MCIIOIH30BAThH
pueMbl pedICKCUN TSl OLIEHKH CUTYaIlMU, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATH PEIICHUS 10 UX CHIDKCHUIO;

MPUHUMATh MOTHBBI M @pTYMEHTHI IPYTUX MPU aHATIU3E PE3YIbTATOB IEATEITHHOCTH;

IIpunsTHE Ccelds1 M APYyrUX:
MIPUHUMATH ce0sl, TOHUMAas CBOM HEAOCTATKH U JOCTOMHCTBA;
NPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX MIPU aHATU3E PE3YJIbTATOB JESITEIbHOCTH;
MpY3HABaTh CBOE MIPABO M MPABO APYTUX HA OIIUOKH;
pa3BUBATh CIIOCOOHOCTH MMOHUMATh MHP C TTO3HUITUU APYTOTro YeI0BEeKa.
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NPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIE PE3yNIbTAThl OCBOEHHUS COAEPKaHUs yueOHoro npeameta «buonorus»
Ha yrayOJICHHOM YPOBHE OpPUEHTHPOBAaHBI Ha obOecrnedeHue NMpoPUILHOTO OOy4eHUSs
oOyuaromuxcsa Ouonorud. OHU BKIIOYAIOT: cHelU(pUYEcKue sl OMOJIOTMM Hay4yHbIE
3HaHMS, YMEHHS M  CIOCOObl  JCHCTBUH MO  OCBOEHUIO, HMHTEpIpETaIlluu
U 1peoOpa3oBaHUI0 3HAHUW, BUBI JEATEIBHOCTH MO MOJIYYEHHUIO HOBBIX 3HAHMM M UX
MPUMEHEHUIO B PA3NMYHBIX YYEOHBIX, @ TAKXK€ B PEAJbHBIX >KU3HEHHBIX CUTYyaIUsX.
[IpenmeTHbIE pe3yabTaThl NPEACTABICHBI 110 [OJIaM H3y4YEHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro npeameta «buonorus» B 10 knacce
JOJKHBI OTPaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUHM B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUpPOBAHUM E€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpA, B MO3HAHUHU 3aKOHOB
IPUPOJBI M PEIICHUU TpoOJieM palMOHAIBHOTO MPUPOAOIIOIb30BAHUS, O BKJIAJC
POCCUNCKUX U 3apyOEIKHBIX YUCHBIX B Pa3BUTHE OHUOJIOTHH;

BIAJICHUE  CHUCTEMON  OWOJOTMYECKMX  3HAHMM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralomue OMOJIOTUYSCKUE TEPMUHBI U TOHSITHS (JKU3HB, KJIETKA, OpraHU3M,
MeTaboJIU3M, TOMEOCTa3, CaMOPEryJysius, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTD,
U3MEHUYMBOCTh, POCT U pa3BUTHE), OUOJOTMYECKHE TEOpUU (KJIETOYHASI TEOpHs
T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas Teopus HACJIEICTBEHHOCTH
T. Moprana), yuerus: (H.. BaBunoBa — o 1ieHTpax MHOT00Opa3usi U MPOUCXOKICHUS
KyJbTYPHBIX pACTEHHUI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB IIE€PBOTO TOKOJEHUS,
pacleIyIeHns, YHCTOTBl TraMeT, He3aBUCUMOro HaciefgoBaHusa [. MeHpgens,
TOMOJIOTUYECKUX PS0B B HacieACTBeHHOM n3menunBoctu H.M. BaBuioBa), mpuHIMIIBI
(KOMIIEMEHTApPHOCTH );

BJAJCHUE OCHOBHBIMM METOJAaMH HAyYHOrO IIO3HAHMS, HCIOJIb3yEMbIMU
B OHMOJOTMYECKUX HCCIENOBAHUSIX IKUBBIX OOBEKTOB (OMUCAaHWE, U3MEpPEHHUE,
HaO0JI0/ICHHE, SKCTICPUMEHT);

YMEHHME BBIIACIATh CYLIECTBEHHBIE IPU3HAKUA: BHUPYCOB, KIETOK MPOKAPUOT
U 9YKapuOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTEpHil,
rpu0OB, pACTEHUM, >KMBOTHBIX M YEJIOBEKAa, CTPOCHHS OPraHOB M CHUCTEM OpraHoOB
pacTeHul, J>KUBOTHBIX, YEJIOBEKAa, ITPOLECCOB KU3HEIACITEIBHOCTH, IPOTEKAIOIINX
B OpPraHM3Max PAaCTCHUM, )KUBOTHBIX M YEIIOBEKA, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa
BemeCTB (MeTa0oNM3M), TIPEBPAIICHUS DHEPTUH, OpOXKEHUS, aBTOTPOGHOTO
U TeTepoTpodHOTO THUNOB MHUTAHUS, (POTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, MEi03a,
raMeTroreHe3a, -SMOpHOTeHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHUS, PA3MHOMXKEHUS,
WHJMBUAYaJbHOTO Ppa3BUTHSI OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICUCTBUSI T'EHOB,
reTepo3uca, UCKyCCTBEHHOI'0 0TOO0PA;

YMEHUE YCTaHABIWBATH B3aUMOCBSI3U MEXKAY OpPraHOMJAMHU KIETKH U HX
(GYHKIMSAMU, CTPOCHUEM KIIETOK Pa3HBIX TKaHEH M MX (DYHKIUSMH, MEXK]Yy OpraHaMu
U CUCTEMaMM OPraHOB y PAaCTeHUH, KMBOTHBIX U YEJIOBEKA M UX (QYHKIUSIMU, MEXKIY
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CUCTEMaMHU OPraHOB M MX (PYHKIMSAMHU, MEXIy dTanaMyu OoOMEHa BEUIECTB, 3TalamMu
KJIETOYHOTO IUKJIA M JKA3HEHHBIX LMKJIOB OPraHMW3MOB, 3TanaMyd 3MOPHUOHAIBHOTO
pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (haKTOpaMU Cpelibl OOUTAHUS;

YMEHUE BBISABIATH OTJIUYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM 4YHCJE
pacCTEHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCMOJb30BATh  COOTBETCTBYIOUIME  apTryMEHTHI, OHMOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIUKY JUIsl JIOKAa3aTENbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTHYECKHUX TPYIIIL;

yYMEHHE peliaTb OMOJOTHYECKUE 3a/1a4M, BBISBIISATH MPUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXIy UCCIeAyeMbIMU OMOJOTMYECKUMH MPOLECCaMU U SIBICHUSIMHU, JI€JaTh BBIBOJIbI
Y TIPOrHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMIOIHATH JaOOpAaTOPHBIE U MPAKTUYECKUE pabOThl, COOMIOAAThH MpaBUia
pu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh TUIOTE3bI, MPOBEPATh UX IKCIEPUMECHTAIBHBIMU CPEJACTBAMH,
bopMynupys 11eJb HCCIIeIOBAaHUS, aHAJIM3UPOBATh MOTYYEHHBIE PEe3yJbTaThl U JIEeNATh
BBIBO/IBI;

yMEHHE YYacTBOBaTh B Yy4eOHO-HMCCIIEIOBATEILCKOM pabdoTre Mo OUOJIOTHH,
HKOJIOTUH U MEIUIIMHE, IPOBOAMUMOM Ha 0a3e MIKOJIBbHBIX HAYYHBIX OOILIECTB, U MyOJIUYHO
IPEJICTABIISATD MOJYYEHHBIE PE3YIbTAThl HA YUEHUUYECKUX KOH(DEPEHIIUSX;

YMEHHE OIEHUBATh ITUYECKHE ACIIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B 001acTH
OMoONOTMM W MEAMIMHBI  (KJIOHUPOBAaHWE, MCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HaIPaBJIICHHOE U3MEHEHUE TeHOMA U CO3/[aHhe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccuoHaTbHOM
NESTENBbHOCTH B 00JACTH OMOJOTUU, MEIAUIMHBI, OUMOTEXHOJNOTHH, BETEPUHAPHH,
CEIBCKOTO XO3SWUCTBA, IHINEBOW MPOMBIINIJICHHOCTH, YIUIYOISATh TO3HABATEIbHBIN
WHTEpPEC, HAaIPaBJIICHHBIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOMIECH mpodeccuu
U TPOJOJDKEHHE OMOJOTMYecCKOTO O00pa3oBaHUSI B  OpraHU3AIMSIX  CPEIHEro
podeCCHOHATBFHOTO U BBICIIIETO 00pa30BaHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 11 kiacce
JOJIKHBI OTPAXkAaTh:

c(hOpMHUPOBAHHOCTh 3HAHWA O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA,
B MO3HAHWM 3aKOHOB MPHUPOJBI M PEUIEHUHU SKOJOTHUYECKUX MPOOJIEM 4YeT0BEYECTBa,
a TakkKe B  PEUIEHUH  BOMNPOCOB  PAMOHAIBHOTO  MPHUPOJIONOIb30BAHUSA,
¥ B pOPMHUPOBAHUY IIEHHOCTHOTO OTHOIIICHHUS K MPUPO/IE, OOIIECTBY, YEIOBEKY, O BKIIAE
POCCHIICKUX M 3apYOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHUE BIIAJIETh CHUCTEMOW OWOJOTHMYECKHX 3HAHWW, KOTOpas BKIIOYAET
onpeiesieHHs] U TOHUMAaHKUE CYITHOCTH OCHOBOIIOJAraroluX OMOJIOTUUYECKUX TEPMUHOB
U MOHATHHN (BUI, 3KocucTeMa, Ouocdepa), OMOIOTHUUECKUE TEOPUHU (PBOIIOLIMOHHAS
teopust Y. JlapBuHa, cuHTeTH4ecKas Teopus 3Bontonuu), yuenus (A.H. CeBeproBa —
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0 NyTAX M HampaBieHusx 3Bomoonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro pasHoBecust JI. Xapau u B. BaiinOepra, 3apoJbIlIeBOTO CXOACTBa
K.M. bapa), npaBuia (Munumyma HO. JluOuxa, 3KOJIOTrHYECKOW MUpPaMHUAbl SHEPTUN),
runotessl (runote3a «mupa PHK» V. 'un6epra);

YMCHHE BIIQJICTh OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUS, HWCIOJb3yeMBIMHU
B OHOJOTUYECKUX MCCIECNOBAHUSAX KHUBBIX OOBEKTOB W OKOCHUCTEM (OMHUCaHUE,
U3MEpeHue, HaOII0JIeHUe, OKCIEPUMEHT), CHoco0aMH BBISIBICHUS W OIICHKH
AHTPONIOTEHHBIX H3MEHEHUH B TIPUPOJIE;

yYMEHHUE BBIJICIATh CYIIECTBEHHbIE MPU3HAKU: BUJIOB, OMOTEOIIEHO30B, YKOCUCTEM
u Ouocdepbl, CTAOMIM3UPYIOUIETO, ABMIXKYIIETO W Pa3pbIBAIONIETO €CTECTBEHHOTO
otOopa, aJIoNMaTPUIECKOro U CUMITATPUUECKOTO BU000PA30BaAHUS, BIUSHUS JBUKYIITUX
CUJI PBOJIONUM HA TeHO(MOHJ TMOMYJISIIIUU, MPUCTIOCOOJICHHOCTH OPraHu3MOB K Cpefie
oOuTaHus, yepeOoBaHUs HAIpPaBICHUU DBOJIIOIMU, KPYrOBOPOTAa BEIIECTB M IOTOKA
SHEPIuH B DKOCUCTEMAX;

yMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXIY TPOIIECCAMHU IBOJIOIUH, JBHKYIITUMU
CUJIaMU aHTPOIOTECHE3a, KOMIOHEHTAMH PAa3IUYHBIX SKOCHCTEM U MPUCTIOCOOTICHUSIMHU
K HIM OpTraHHu3MOB;

YMEHHE BBISBIATH OTIUYUTENbHBIE TPU3HAKH )KUBBIX CUCTEM, TPUCTIOCOOIEHHOCTh
BUJIOB K cpefie OOMTaHHs, aOMOTHMYECKMX U OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€l OPraHW3MOB B COO0IIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUN B YKOCUCTEMAX
CBOEI MECTHOCTH;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIOIIME  apPryMEHThI,  OMOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIUKY [UJIsl JOKAa3aTeIbCTBA POJCTBA OPraHW3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIN, B3aUMOCBSI3M OPraHU3MOB M Cpeibl OOWTaHUS, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPAaHEHUSI MHOT000pa3usi BUIOB U DKOCUCTEM KakK
YCIIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YETIOBEUECTBA;

yYMEHHE peliaTh OMOJOTUYECKUE 3a/1a4UH, BBISBIISATH MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIy UCCIEAYEMbIMU OMOIIOTMYECKUMH TPOIECCAMU U SIBICHUSMH, JI€JaTh BBIBOJIBI
Y TIPOTHO3BI HA OCHOBAHUY TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBINOIHATH TA0OPATOPHBIE U MPAKTUYECKUE paOOThI, COOIIOAThH MpaBHIa
pu paboTe ¢ yaeOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATHh TUIIOTE3bI, POBEPATH WX IKCIEPUMEHTAIBHBIMUA CPEIACTBAMM,
dbopMynHpys 1eNb WCCIeIOBAHUS, aHAIM3UPOBATh MOJYyUYEHHBIE PE3YybTaThl U JENaTh
BBIBOJIBL;

YyMEHHE Y4YacTBOBaTh B Yy4eOHO-MCCIIENOBATEIBCKON paboTe 1Mo Ouojoruwu,
HKOJIOTUH U MEIUIIMHE, TIPOBOAUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, ¥ IyOIMIHO
MPEICTABIIATH MOTYYCHHBIC PE3yIbTaThl HA YICHHYECKUX KOH(DEPEeHIIHSIX;

YMEHHUE OIEHWBATh THUMOTE3bl W TEOPHH O MPOWCXOXKICHUW >KU3HU, UYEJIOBEKa
M YEJIOBEUCCKUX pac, O MPUUYMHAX, TOCIEACTBUAX H CIOCO0ax MpeAoTBpaICHUS
rio0aIbHBIX U3MEHEeHHH B Onocdepe;
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YMEHUE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccuoHanIbHON
AESITEeNPHOCTH B 00JacTH OMOJOTHH, SKOJOTHH, MPHPOJONOIB30BAHUS, MEAMIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPHUH, CEIBCKOTO XO3AWCTBA, MHUIIEBOU
MPOMBIIIIICHHOCTH, yrOIyOnsATh ~ TO3HABATENbHBI  WHTEpEC,  HaIpaBICHHBIN
Ha OCO3HAHHBII BEIOOP COOTBETCTBYIONIEH POGECCHH U MPOIOJKEHUE OMOIOTHIECKOTO
o0pa3oBaHus B OpraHU3aIUsAX CpeaHero npodhecCHOHAIBHOIO U BRICIIETO 00pa30oBaHUs.
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10 KJIACC
Ne HanmenoBanue tem | KonnuectBo OCHOBHBIE BU/IbI A€SATEIBHOCTH
IIporpammHoOe conepxanue
/o y4eOHOro npeaMeTa 4acoB 00yyaroIuxcs
1 | Tema «buoJsiorusi Kak HayKa»
1.1 | buonorus kak 1 CoBpemeHnHas 6uosorus — PackpbiBaTh cofepikaHre TEPMUHOB

KOMIUJICKCHAsI HayKa
1 KaK 4acTh
COBPEMEHHOTO
oO11ecTBa

KOMIUICKCHas Hayka. KpaTkas uctopus
pasButHs Ouosioruu. buonmornyeckue
HAYKU ¥ U3y4aeMbIC UMH IPOOJIEMBI.
dyHaamMeHTaNIbHBIC, PUKJIAIHBIC

U TIOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS
B OMOJIOTHH.

3HaueHue 6MoJa0ruu B GOPMHUPOBAHUH
COBPEMEHHOM €CTECTBCHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ Ouosorueil. 3HaueHue
OMOJIOTHH B MPAKTUICCKOMN
NESTETHPHOCTH YeJIOBEKa: MEIUIINHE,
CEJIbCKOM XO3SICTBE,
IIPOMBIIIEHHOCTH, OXpaHe MPUPO/IBL.
JdemoHcTpauuu

Ilopmpemui: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. JlapBus,
V. T'apsei, I'. MeHnensb,

B.N. Bepnanckui, N.I1. [TaBnos,

Y TIOHATHUI: HAYYHOE MUPOBO33PEHUE,
Hay4Hasl KapTUHA MUPA, HAYIHBIN
METO/I, TUIIOTE3a, TEOPUSI, METObI
MCCIICIOBAHMS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYTruX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIAJl OTEUECTBEHHBIX
YUEHBIX B Pa3BUTHE OMOJIOTHU.
OneHuBaTh pOIb OMOJIOTHUECKUX
OTKPBITUH Y UCCJIECIOBAHUMN B PA3BUTUU
HayKH U MPAKTHYECKOU AESITEIbHOCTU
JIIOJIEH.

[lepeuncnsate npodeccuu, CBI3aHHbIC

C COBPEMEHHOM OMOJIOTHEH.
[IpuBOAUTH TPUMEPHI TPAKTHUUECKOTO
MCIIO0Ib30BAHUS JOCTHKEHU I OMOI0TUN
B MEJIMIIMHE, CEICKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH U OXpaHe MPUPO/Ibl
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.. Meunukos, H.I1. BaBuios,
H.B. Tumodees-PecoBckuid,

. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabnuyvt u cxemol: «CBA3b OUOJIOTUH
C IpyTUMH Haykamm», «Cucrema
OMOJIOTMUECKHUX HAYK)

Ntoro yacos no teme 1
2 | Tema «’KuBble cCTEMBbI M UX U3yYeHHE»
2.1 | XXuBble CHCTEMBI U UX 1 JKuBble cuCTEMBI Kak MpeaMeET PackpeIBaTh cojiepxanue

CBOWCTBA

u3yueHus 6uosioruu. CBONCTBA KUBBIX
CHCTEM: CIUHCTBO XUMHYCCKOTO
COCTaBa, IUCKPETHOCTH U IIEJTOCTHOCTD,
CJIO’)KHOCTD U YIIOPSIJOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3aIus,
CaMOBOCITPOM3BE/ICHHE,
pa3IpakuMOCTh, U3MEHUHUBOCTb,

POCT H pa3BUTHE.

JdemoHcTpanuu

Tabauywl u cxemvt: «OCHOBHBIC
MIPU3HAKH KU3HW», «bHoIoTHYecKue
cHCTEeMBI», «CBOMCTBA JKUBOU
MaTepUm»

TEPMUHOB W TIOHSTHI: KUBasI

CUCTEMa, DJIEMEHT, TOJICUCTEMA,
CTPYKTYpa; OTKPBITOCTb, BEICOKAs
YIOPSIIOYEHHOCTD, YIIPABIIIEMOCTD,
MNEpPapXUYHOCTb.

XapakTepu30BaTh CTPYKTYPY

Y CBOWCTBA KUBBIX CUCTEM, OTJIMYHUS
XUMHYECKOTO COCTaBa 00bEKTOB KUBOI
Y HEXKWBOUW MPUPOJIBI, OOIIHI TPUHITUIT
KJIETOYHOM OpraHu3aIuu KUBBIX
CUCTEM.

CpaBHUBaTh OOMEHHBIE MTPOLIECCHI

B HEXKUBOUW U KUBOU MTPUPO/IE;
PacKpbIBaTh CMBICI peaKuid
MeTadoIn3Ma.

OOBACHATH MEXaHU3MbI CAMOPETYJISIIIUU
YKUBBIX CUCTEM PaA3JIUUYHOIO
MepapXUuecKoro ypoBHs; paCKpbhIBaTh
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CYTb IPUHLIUIIOB MOJOKUTEIBHON 1
OTpPULIATENBHOW 0OPAaTHOM CBS3H.
AHanmu3upoBaTh CBOKCTBA
CaMOBOCITPOU3BENICHHUS, POCTA

Y pa3BUTHUS OPraHU3MOB

2.2

YpoBHeBas
OpraHu3aIus >KUBbIX
CUCTEM

YPpOBHM OpraHu3aliu KUBBIX CUCTEM:
MOJIEKYJIIPHBIHN, KIETOYHBIN,
TKaHEBbIN, OPraHU3MEHHBIM,
MOMYJISIIUOHHO-BUJIOBOH,
HKOCUCTEMHBIN (OMOTe01IeHOTUYECKHUIA),
ouocdepnsrii. [Iporeccsl,
MIPOUCXOASIINE B KUBBIX CUCTEMAX.
OcCHOBHBIE NPU3HAKHU KUBOTO. JKU3HB
KaK opMa CyIecTBOBAaHUSI MATEPUH.
Hayku, nzydaromue KuBbl€ CUCTEMBbI
Ha pa3HbIX YPOBHSIX OpraHU3aIUU.
N3yuenue xxuBbIX cuctemM. MeTobl
ouosornueckoit Hayku. HaGmonenue,
M3MEPEHUE, SKCIIEPUMEHT,
CHCTEMAaTH3alMsl, METaaHAJIN3.
[ToHsiTHE O 3aBUCUMOI U HE3ABUCUMOM
nepemeHHou. [imannpoBanue
skcnepuMenTa. [loctanoBka

v npoBepka runore3. Hynesas
runote3a. [lonsTre BEIOOPKH 1 ee
JIOCTOBEPHOCTH. Pa3opoc

B Onoiornueckux gaHHbIX. OleHKa

PackpsIBaTh conepkaHue TEPMUHOB

Y TIOHSITHI: OOMEH BELIECTB

Y IIPEBpALEHUE DHEPIUH,
CaMOBOCIPOU3BEACHUE,
caMOpETYIALNs, pa3BUTHE, )KU3Hb,
HAy4YHBIN (aKT, HAYYHBIA METO/I,
npobiema, TUIoTe3a, TEOpusl, MPABUJIO,
3aKOH.

IlepeuncisiTe MPpU3HAKU KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHU
OpPraHU3aluy )KUBBIX CUCTEM U METO/IbI
OMOJIOTUYECKUX HCCIIEIOBAaHUH.
OnuceiBaTh 0COOEHHOCTH, XapaKTepPHBIE
JUISL KQKJIOI0 YPOBHS OpraHU3alluN
KUBOTO.

Ha3siBaTh HayKH, N3y4arol1e )KUBBIC
CHUCTEMBI Ha Pa3HBIX YPOBHAX
OpraHu3alMH.

CpaBHUBATh MEX1y COOOH KUBbBIE
CHUCTEMBI Pa3HbIX YPOBHEH OpraHU3alun
Y IIPOUCXOJAIINE B HUX ITPOLECCHI.
[Toka3bIBaTh pOJIb TUIIOTE3 U TEOPUI
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JIOCTOBEPHOCTH MOJTYUYECHHBIX B () OPMHUPOBAHUU €CTECTBEHHO-HAYYHOI
pe3ysbTaToB. [ [puunHbI HCKAXKEHUA KapTHUHBI MUpa

pe3ysbTaToB 3KcnepuMenTa. [lonsitue
CTaTUCTUYECKOTO TECTA.
JdemoHcTpanuu

Tabauyvl u cxemwvl: «YpPOBHU
OpraHu3aIuy >KUBOW IPUPOIBDY,
«CTpoeHHE )KUBOTHOU KIETKU,
«TkaHu )KUBOTHBIX», «CHUCTEMBI
OpPraHoOB YEJIOBEUYECKOI0 OPraHU3May,
«buoreoneHos3y», «buochepar,
«MeTobl U3y4eHUs )KUBOU TPUPOIBI.
OO6opyaoBaHue: 1a00paTOpHOE
o0opya0BaHUE JIsl IPOBEICHUS
HaOI0ICHUN, U3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTuyeckas padora
«Vcnonb30BaHUE Pa3IMUHBIX METOJOB
IIPU U3YYECHUU KUBBIX CUCTEM.

Nroro yacoB no teme 2
3 | Tema «buoJIOTHS KIETKH»

3.1 | Ucropust OTKpBITUS 1 Kinetka — ctpykTypHO- PackpeiBaTh coziepkaHue TEPMUHOB
Y U3y4EHUS KIETKHU. byHKIIMOHAIBHAS €UHUIIA KUBOTO. Y TIOHSTUM: KJIETKA, OPraHEIIbL,
Knerounas teopus HcTopust OTKPBITUS KIETKU. AYKAPHUOTHI, POKAPUOTHI, BUPYCHI,

Pabotei P. I'yka, A. JIeBeHryxka. HUTONIOTUS (KJIeTOYHass OUOJIOTHS ),
Kiierounas teopus (T. [1IBann, KJIETOYHAs TEOPUSL.

M. Ilnetinen, P. BupxoB). OcHOBHBIE XapakTepu30BaTh OCHOBHBIE ITAIbI
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IIOJIOKEHUSI COBPEMEHHOM KIIETOYHOMU
TEOPHHU.

JdemoHcTpanuu

Ilopmpemuwi: P. I'yk, A. JIeBeHTYK,

T. llIBanH, M. llInerinen, P. Bupxos,
K.M. Bap.

Oo6opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpPOTIPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATBHBIX KIETOK

Pa3BUTHUS LIUTOJOTUM KAaK HAYKU U €€

o opMIIeHHE B KJIETOYHYIO OUOJIOTHIO.
[Toka3biBaTh BKJIaJ YUEHBIX-OHOJIOTOB
B U3yYEHHE KJIETOYHOI'O CTPOCHHUS
OpraHU3MOB.

[lepeuucnsaTh OCHOBHBIE NOJIOKEHHUS
KJIETOYHOUN TEOpUH, OOBACHATH €€ POJIb
B (OpPMUPOBAHUM €CTECTBEHHO-HAYUYHON
KapTUHBI MUpA.

[IpuBOOUTH TOKA3aTENBCTBA POJICTBA
OpPraHU3MOB C UCIIOJIb30BAHUEM
IIOJIO’KEHUN KIIETOYHOU TEOpUHn

3.2

MeTtonsl
MOJICKYJISIPHOM 1
KJIETOYHOI OMoJorun

MeToabl MOJIEKYJIIPHOM U KJIETOYHOU
OMOJIOTUHU: MUKPOCKOIIHS,
xpomaTtorpadus, 37eKTpodopes, METOT
MEUEHBIX aTOMOB, AU PepeHInaIbHOe
HeHTpUyTUPOBAHUE,
KyJbTUBUPOBAHUE KIIETOK.
JdemoHcTpauuu

Tabauywvl u cxemol: «CBETOBOM
MUKPOCKOM», «DIEKTPOHHBIH
MUKpOcKom», «cTopus pa3BuTus
METOJ0B MUKPOCKOITHUI.
O0opyaoBaHue: CBETOBOM MUKPOCKOIT,
MUKPOIpENnapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX

KJIETOK.

PackpbiBaTh copiepkanre TEPMUHOB
U TIOHSITHI: MUKPOCKOTIMPOBAHHUE,
MPUTOTOBIIEHUE CPE30B,
nuddepeHnanTbHOe OKpaIlIiBaHue,
xpomarorpadus, dneKTpodopes,
METOJI MEUEHBIX aTOMOB,
HEHTPpU(PyTUPOBAHUE, METO]]
KyJbTYPBI KJIIETOK U TKAHEH, METO/
pexomOuHanTHBIX JTHK.
XapakTepu30BaTh OCHOBHBIE METO/IbI
U3YUYCHUS )KHBOU MPUPOIBI.
['0TOBUTH BpEMEHHBIE
MUKPOTIPETIapaThl, pACCMAaTPUBATD X
B CBETOBOI MUKPOCKOT U JIeTIaTh
OTIHMCaHUE.
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IIpakTHyeckas padora
«M3yueHne MeTo10B KIETOYHON
ouosoruu (xpomarorpadus,
anextpodopes, nuddepeHunanbHoe
nentpudyruposanue, [11[P)»

OOBsICHATH U COOMIOAATH TpaBUia
TEXHUKHA MUKPOCKOIIMPOBAHUS

Htoro yacoB no teme 2
4 | Tema « XuMHYecKasi OPraHU3ANMUA KICTKI»
4.1 | XuMHUECKHI COCTAB 2 XUMHUYECKUN COCTaB KIETKU. Makpo-, PackpsiBaTh cosiep:KaHUE TEPMUHOB

KJjIeTku. Boga n
MHHEpaIbHbIC
BEIIeCTBa

MHUKPO- U YIIbTPAMUKPOIIEMEHTHI.
Bona u ee posib Kak pacTBOpUTEINS,
peareHra, yuactue

B CTPYKTYPUPOBAaHHUH KIIETKH,
TEIJIOPErysiuui. MUuHEpaibHbIE
BEIIECTBA KJIETKH, UX OMOIornyecKas
poJib. PoJib KATHOHOB U AaHHOHOB

B KJIETKE.

JdemMoHcTpauuu

Juacpammuor: «Pacnipenenenue
XUMHUYECKHX JIEMEHTOB B HEXKUBOU
npuponae», «Pacnpenenenue
XUMHUYECKHUX JIEMEHTOB B KUBOU
IIPUPOLEN.

Tabnuywl u cxemol: «llepuoguyeckas
Ta0JINIIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIbI»,
«BelecTBa B cOCTaBe OPraHU3MOBY

Y TIOHSITHIA: 3JIEMEHThI-OMOT CHBI,
JTUTIOJTb, BOJOPOJIHAS CBS3b,
TUAPOPUIBHOCTD, THAPOGOOHOCTS,
Typrop, MUHEpaJIbHbIE BEIECTBA,
Oy(depHbIe CUCTEMBI, aHUOHBI,
KAaTHOHBI.

[lepeuncnsiTb 0COOEHHOCTH
XUMHYECKOTO COCTaBa KIETKH.
PaznuuaTe makpo-, MUKpO-

U yJIIbTPAMUKPORJIEMEHTHI, BXOISIIINE

B COCTaB KMBOTO M MIX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHUE U CBOMCTBA
BOJIBI; OOBSCHSITH MPUUYUHBI €€ 0COOBIX
CBOMCTB M ()yHKITUHU B KIIETKE.
[Toxa3pIBaTh OB KATHOHOB U AHHOHOB
B 00eCTeYeHUH MPOIIECCOB
KU3ZHEICSATSIIBHOCTH (OCMOPETYJISIHS,
co31aHre MeMOpPaHHOTO MTOTEHIIHANA,
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perymsiiusi paboTsl OETKOB), pabOThHI
Oy epHBIX CUCTEM.

VYcranaBnuBaTh B3aMMOCBSI3b CTPOCHUS
1 (YHKLIMU HEOPTaHUYECKUX BELIECTB
KJIETKU

4.2

Opranuueckue
BEIIECTBA KJIETKHU —
Oenku

Oprannueckue BEIeCTBA KIETKH.
buonoruueckue nonmmmepsl. benku.
AMMHOKHCIIOTHBII COCTaB OEIKOB.
CTpyKTypbl OETKOBON MOJIEKYJIBI.
[lepBuynas cTpykrypa Oenka,
nenTuaHas cBsizb. BropuuHas,

TpPEeTUYHAsA, YETBEPTUUHAS CTPYKTYPHI.

Jlenaryparusi. CBoiicTBa O€IIKOB.
Knaccuduxanus 6emkos.
buonornueckue G yHKIIHH OCITKOB.
IIpuonwr.

JdeMoHcTpauuu

Ilopmpem: J1. IlonuHr.

Tabauywvl u cxemwvr: «CTpoeHue
MOJIEKYJTBI 6enkay, « CTpyKTyphI
OEIKOBON MOJICKYJIIBI.
OobopyaoBanue: XuMHYECKas ocyia
1 000pyJI0BaHUE.

JlaGopaTopHasi padora
«O0HapykeHHne OEIKOB C TOMOIIHIO
KaYECTBEHHBIX PEAKIINI

PackpeIBaTh coiepkaHre TEPMUHOB
Y TIOHSITHIA: MOHOMEPBI, TIOJIUMEPBI,
0eJIoK (MPOTEUH), MENTU/I,
aMUHOKUCJIOTA, TICNITHIHAS CBS3b,
TIOJIUTICTITH/I, JICHATYPAIIHS,
peHaTyparys, TII00yIsIpHbIS

1 GuOPMILIApHBbIE OCTTKH, TPUOHBI.
XapakTepu3oBaTh OelKH,

UX CTPYKTYPHYIO OpraHU3aIHI0

U GyHKUIUU (CTPYKTYypHas,
HHEpreTUvecKasi, CUrHaJIbHAS,
peryisiTopHas, IBUTATENIbHAS,
3amuTHAas1, (hepMEeHTATUBHAS).
Ha3zpiBaTh XuMHUYECKHE OCHOBBI
dbopMHUpOBaHUS CTPYKTYP
OEJIKOBOI MOJIEKYJIBI.

[TpuBoUTH MpUMEPHI HGUOPUILISTPHBIX,
III00YJIAPHBIX OEJIKOB.

BEITIOJTHATH Ka4eCTBEHHBIE PEAKIINN
Ha OOHapyKeHHe OEJIKOB

B KJICTKE; OOBSCHSTH IMOTYyICHHBIC
PE3YIIbTATHI
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4.3 | Opranuueckue VYrneBoabl. MoHOCaXapubl, PackprIBaTh coqepKaHNE TCPMUHOB
BEIICCTBA KIIETKH — JUCaxapuIbl, OJIMTOCaXapUIbl U Y TTOHSTHH: YTJICBOJIbI, MOHOCAXaPH/IbI,
YTJICBOIBI nojucaxapuibl. OOIIUH IJIaH CTPOCHHS | TMCAXapH/IbI, OJTUTOCAXAPU/IBL,

U (PU3NKO-XUMUYCCKUE CBOHCTBA MOJIMCaxXapHIbl, TII0K03a, pubo3a,
yriieBoioB. brosorudeckne pyHkuun | A€30KCHprO03a, JaKTO3a, MaIbTO3a,
yIJICBOJIOB. caxaposa, KpaxmaJ, IJTMKOTeH,
JleMoOHCTpauM LEJUTION03A.
Tabnuyst u cxemot: «CTpoeHUE KnaccuduiupoBaTs yrieBo bl
MOJICKYJI YTJICBOJIOBY 10 CTPOCHHUIO U MIEPEUUCIIATH UX
byHKIUN.
[TpuBOAUTH MPUMEPHI PA3THUHBIX
yIaeBOAOB (MOHOCAXapHUIOB,
JMCaXapHuI0B, OJUTOCaXapuIoB,
MIOJINCAXapPHUIOB)

4.4 | Opranuueckue Jlummuapl. ['uapodunbHO-THAPOGOOHBIE | PackphiBaTh Co/iepkaHHEe TEPMUHOB
BEICCTBA KIICTKH — cBoiictBa. Kinaccudukarus Y TTOHSATHUI : JIUTTHIbI, TPUTTUIICPHIBI,
JIATIA]IBI JUIUA0B. TPUTIUIICPHUIBI, dbochoaunuabl, BOCKU, CTEPOUIBI,

dbochoaunuael, BOCKH, CTEPOU/IHI.
buonornueckue QyHKIIMMA
munaoB. OO0IMe CBOMCTBA
OMOJOTHYECKUX MEMOpaH —
TEKYy4eCTh, CIOCOOHOCTH

K CaMO3aMbIKaHHIO,
MOJTYTIPOHUIIAEMOCTb.
JdemoHcTpauuu

Tabnuywl u cxemolr: «CTpoeHue
MOJICKYJT JINTTA]IOB

JIMIOTIPOTEUHBI, TITUKOJIATINIBL.
KnaccudurupoBats Tumuabt

10 CTPOCHUIO; XapaKTepU30BaTh UX
byHKIAH
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4.5

Hyxiiennosblie
KuCI0Thl. CTpoeHue
u pyukuu JJHK,
PHK, AT®

Hyxnennossie kucnotel. JJHK n PHK.
CrpoeHne HyKJIIEHHOBBIX KUCIOT.
Hyxneorunel. [punnun
KOMIUIEMEeHTapHOCTHU. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoitnas
crnupainb. MeCTOHaX0XIECHHUE U
ouonorunyeckue pynkunu JJHK. Bunabt
PHK. ®ynkuuu PHK B kneTke.
Crpoenne monekyasl ATO.
Makpoaprudeckue cBsi3u B MOJIEKYJIE
ATO®. buonornyeckue pynxiuu ATO.
BoccTranoBiieHHBIE IEPEHOCUHUKHU, UX
(YHKIMH B KJIETKE.

JdeMoHcTpauuu

Iopmpemuwi: 1. Yorcon, @. Kpuk,

M. Vunkunc, P. @pankinun, @. Caurep,
C. Ilpy3unep.

Tabauywvl u cxemol: «<HykiienHOBBIC
KHACIOTB», «CTpOEHUE MOJIEKYJIbI
ATOp.

Oo0opyaoBanue: XuMHYECKas ocyaa
U 000py/IOBaHHE.

JlaGopaTopHasi pabora
«HMccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3IMYHbIX
OpPraHU3MOBY

PackpsiBaTh cojiepaHue TEPMUHOB

Y TIOHSITUI: I€30KCUPUOOHYKIICHHOBASI
kucnota (JIHK), pubonyknennonas
kuciora (PHK), Hykineorun, HykiIeo3u/I,
a30TUCThIC OCHOBAHUS, aJICHUH, TYaHUH,
[UTO3UH, TAMUH, ypaIlwI,
KOMILIEMEHTapHbIE OCHOBaHMS,
aaeHo3untpudocdar (ATD),
MaKpOIPTHYECKas CBS3b,
CEKBEHHUPOBAHUE, TEHOMUKA,
TPaHCKPUNITOMHKA, TPOTEOMHUKA.
XapakTepu3oBaTh, ONUCHIBATH

U CXeMaTHYECKU U300pakaTh CTPOCHHUE
nykneoruaa JIHK u gBoiiHoM cimpanu
JHK, cekBenupoBanne [JTHK.
OnuceIBaTh NPOIIECC PEIITUKALINHT
JIHK B kJIeTKE M Ha3bIBATh €T0
OMOJIOTMYECKOE 3HAUCHHE.
Xapaxkrepuzoatb pynkiun JJHK.
Paznuuare cTpyktypy u QyHKIIUH
PHK.

OnuceIBaTh MPOIIECC TPAHCKPHUIIITUH.
CpaBHUBATh HYKJIEMHOBBIE KHUCIIOTHI
(JIHK u PHK).

XapakTepu3oBaTh OCOOCHHOCTH
ctpoenust U GpyHKuu ATO.
DopmMyTUPOBATH U OOBSICHATH MPUHITUTT
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KOMITJIEMEHTapPHOCTH ¥ TTPABUIIO
Yapradda

4.6 | MeToabl CTpYKTYpHOI 1 CrtpykTypHas OGuoyorus: PackpsIBaTh conep:kaHrue TEPMUHOB
Ounonaorun OnoXuMHUYecKue u OMopu3nIecKue Y TIOHATUI: MOJEIMPOBAHNUE,

HCCIIENOBAHUs COCTAaBa KOMIIBIOTEPHBIN TU3aliH.

U IPOCTPAHCTBEHHOMN CTPYKTYPHI [lepeuncnsaTh NepceKTUBHbBIE

OMOMOJIEKYII. HaIpaBJICHUs] HAYYHBIX UCCIIEA0BAHUM
B CTPYKTYpPHOI OMOJIOTMH, pACKPHIBATh
UX 3HAUYCHHE JJI1 METUIIUHBI U
CEJIbCKOT0 XO351CTBA

Hroro yacoB no teme 10
5 | Tema «Ctpoenue U QyHKIIMHU KJIETKI)

5.1 | Tumnsl KJIETOK. 1 THUMBI KJIETOK: 3yKapuOTHYECKAs PackpsiBaTh cofiepkaHle TEPMUHOB
[Tpokapuoruueckas U mpokapuotudeckas. CTpyKTypHO- Y IOHATUH: IPOKAPUOTHYECKasl KIIETKa,
KJIeTKa (yHKIMOHAJIbHBIE 00pa30BaHUs KJIETOYHAasl CTEHKA, MypEeuH,

KJICTKH. dboToCcHHTETHYECKHE MEMOPAHBI,

Oco0eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOhHOM
IPOKAPUOTUYECKUX KJIETOK. MecTo
U POJIb IPOKAPUOT B OUOIIEHO3aX.
JdemoHcTpauuu

Tabnuywl u cxemor: «CTpoeHUE
AYKAPUOTHUYECKOUN KIIETKN,
«CTpoeHne NpoKapuOTUYECKOM
KIIETKI

CrpoeHune npoKapruoTHYECKOH KIIETKH.
Knerounas crenka GakTepuii U apXxew.

bnarenauH.

XapakTepu3oBarh Hopmy

U pa3Mephl MPOKAPUOTHIECKUX KIIETOK;
(GYHKIIMY TEHETHYECKOTO armapara
MIPOKAPHOT.

OnuceIBaTh MpoIIECC
CropooOpa3oBaHusl, OTMEYaTh €ro
3HAauYEHUE JIJISl BBDKUBAHUS OAKTEPHiA
pY YXYIIICHUN YCITOBUI
CYIIECTBOBAHMUS.

OnuceiBaTh pa3MHOKEHHUE MPOKAPHOT.
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OneHuBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKaAPUOTUUYECKON
KJIETKH.
IToBepxHOCTHBIM
anmapar KJIeTKu

Crpoenue v (yHKITMOHUPOBAHUE
3YKapUOTUYECKOMN KIETKH.
[Tna3zmaTuyeckas memOpaHa
(mazmanemma). CTpyKkTypa
I1a3MaTUYEeCKO MEMOpaHBbI.
TpaHcIopT BELIECTB Yepe3
I1a3MaTUYECKYIO0 MEMOpaHy:
naccuBHbIN (TudPy3us,
oOneruennas quddysus),
AKTUBHBIN (MEpBUYHBINA U BTOPUYHBII
AKTUBHBIN TPAHCIIOPT).
[TonymponuiiaeMocTb MEMOpaHBI.
Pabora Hatpuii-kajmeBoro Hacoca.
DHIOIMTO3: MUHOIUTO3, (DaroIuTo3.
OKx3omuTo3. KiieTounas cTreHKa.
CrtpykTypa v GyHKIIUU KIECTOYHOM
CTEHKH pacTeHUH, TpuOOB.
JdemoHcTpauuu

Tabmwmip! 1 cxembl: «CTpoeHHE
YKAPUOTUYECKON KIIETKNY,
«CTpoeHue )KMBOTHOM KJIETKW,
«CTpoeHue pacTUTEIbHON KIETKI.
O0opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

PackpeIBaTh cosiepikaHre TEPMHUHOB

U TIOHSTUIN: TJIa3MaThYecKas MeMOpaHa
(mazmanemMma), KUJIKOCTHO-MO3andHas
MO/Ie]Tb, MEMOpaHHbIE OCITKH
(nepucdepuyeckue, UHTErpajJbHbIC),
IIMKOKanukce, Auddysus, ocmoc,
aKTUBHBIN TPAHCIIOPT, SHOIMTO3,
(darouTo3, MMHOIUTO3, IK30IUTO3,
KJICTOYHAs CTEHKA, T1a3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpoeHUs U QYHKIIUU 3YKaPUOTHUECKOU
KJIETKU; TPAHCIIOPT BEIIECTB

yepe3 MmiIa3MaTHIecKyro MEMOpaHy:
MTACCUBHBIA U AKTUBHBIM TPAHCHIOPT;
paboTy OeKOB-KaHaJIOB; paboTy
HATPUI-KAIUEBOTO HACOCA; CTPYKTYPY
1 QYHKIIUU KIETOYHOU CTEHKH
pacTeHuit u rpudoB
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IIpakTHyeckas padora
«M3yuyeHue CBOMCTB KJIETOYHOU
MeMOpaHbD»

5.3

[Mutonnasma u ee
OPTraHOUbI

[urormazma. I{uTo3o0mas. LluTockener.
JBrm>xeHre nurToriasmMbel. OpraHou/ bl
kieTk. OTHOMEMOpPaHHBIE OPTaHOUTbI
KJICTKH: SH/I0TIJIa3MaTHYeCKas CeTh
(OIIC), anmapat ["onbaxu, JIU30COMBI,
ux crpoeHue u GyHkiuu. Bzaumocpsizb
OJTHOMEMOPAHHBIX OPTaHOMJIOB KJICTKH.
CtpoeHue rpaHyJsipHOTO PETUKYIyMa.
CunTe3 pacTBOpUMBIX OeskoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpanyJIsipHBIN ) SHIOIIIA3MATUYECKUI
petukynym. CexkpeTopHas QyHKITUS
anmapara [ onbmxu. Tpancnopt
BEIIECTB B KJIETKe. Bakyosnn
pACTUTEIIBHBIX KJIETOK. KiteTouHbIf
cok. Typrop.

[TonmyaBTOHOMHBIE OPTraHOU/ bl KJICTKH:
MUTOXOHJIPUH, TIACTU B, CTpoeHNE

1 QYHKIIUM MATOXOHJAPHUH U TIIIACTHI.
[IepBUYHBIE, BTOPUYHBIEC U CIIOXKHbBIC
IaCTUABI POTOCHHTE3UPYIOMINX
yKapuoT. XJIOPOIIACTHI,
XPOMOIUIACTHI, JICMKOTIACTHI BHICIIIUX
pacTeHui.

PackpsiBaTh coepkaHie TEPMUHOB

Y NOHATUM: LIUTOIJIa3Ma, LIUTO30Ib,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOU/IbI, PHIOIIA3MATUYECKAS CETh
(BIIC), anmmapat "onbakH, JIM30COMBI,
BaKyo0Jib, pPHOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCTIOPT,
MIEPOKCHUCOMBI, KIIETOYHBIN COK, Typrop,
MUTOXOHJIPUU, KPUCTHI, TIJIACTU/IBI,
XPOMOILIACTHI, JIEUKOTLIACTHI,
XJIOPOIUIACTHI, CTPOMA, TPAHBbI,
TUJIAKOU/I, JJaMeJia.
XapaKTepru30BaTh [UTOILIA3MY
DYKAPUOTUIECKON KIICTKH;
KJIaCCU(UIIUPOBATH OPTaHOHU b

B 3aBUCHUMOCTHU OT OCOOCHHOCTEN UX
cTpoeHus (0JTHOMEeMOpaHHBIE,
JIByMEMOpaHHbIE, HEMEMOpPAHHEIE);
OMHCHIBATh (DYHKITUN KaXKIO0TO
OpraHoujia B KJIETKE.

OOBSACHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJIETOUYHBIM MUILIEBAPECHUEM,
€ro 3HauYCHHE I OpraHu3Ma.
OTMedaTh 3HAYCHUE [TUTOCKEIICTA;
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JdemoHcTpanuu

Ilopmpemuwi: K. C. MepeKKOBCKUH,
JI. Mapryinuc.

Tabnuyst u cxemoi: «CTpoeHue
3YKApUOTUYECKOMN KIETKN,
«CTpoeHue JKUBOTHOM KIETKN,
«CTpoeHue pacTUTENBHOU KIETKINY,
«CTpoeHue MUTOXOHAPUNY.
O0opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpOIIpEnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.
IIpakTHyeckas padora
«3yuenue nBUKEHUS
LUTOIUIa3Mbl B PACTUTEIbHBIX
KJIETKax».

JlaGopaTopHasi paGorta
«MccnenoBanue miazMonnsa

Y JICTUIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaX»

XapaKTEepU30BaTh €0 AIEMEHTHI
(MUKpOTPYOOUKH, MUKPODUIAMEHTHI,
POMEKYTOUYHBIE (DUITAMEHTBI), UX POJIb
B )KM3HEEATEIbHOCTU KIETOK U TKaHEeH

5.4

HememOpaHHbIC
OpraHOMJIBI KIICTKH

HememOpanHbie opraHOuAbI KIETKH
Crpoenue u QyHKIIMH HEMEMOPaHHBIX
OpraHOUOB KIJIETKH.

PuGocompl. MbiieyHbIe KIETKH.
MuxkpoTpy6ouku. KineTounsrii ieHTp.
CrpoeHue 1 JBUKEHHE KI'YTUKOB

U pecHuYeKk. MUKpOTpyOOUKH
nuTOoIUIa3Mbl. LleHTpHoIb.

PackpriBaTh co/iepKaHuE TEPMUHOB

U TIOHATHH: prubocoma, IoJIMCOMa,
MHUKPOTPYOOUKH, TyOYITHH, KII€TOUHBIN
HEHTP (LIEHTPOCOMA), IIEHTPHOJIH,
1eHTpocdepa, KryTuKu, PECHUUKH,
0azaibHOE TEJbIIE.
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JdemoHcTpanuu

Tabnuyer u cxemol: «CTpoeHue
KUBOTHOM KJIETKN», «CTpOeHHE
PACTUTEIILHON KIJIETKHU

XapakTepu3oBaTh HEMEMOpPAaHHbIE
OpPraHOU/IbI KJIETKH, UX CTPOECHUE
U QyHKIIUU

5.5 | Crpoenue u hpyHKIUH SAnpo. Obonouka siapa, XpOMATHH, PackpsIBaTh copepkaHue TEPMUHOB
a1pa KapuoIuia3ma, SApBIIIKHA, UX CTPOCHUE | M TIOHSITHI: PO, sSaepHas 000JI09Ka,
U GyHKUUU. S epHbIil OeTKOBBIM ICPHBIE NIOPBI, HYKJIEOIIa3Ma
Mmatpukc. [IpoctpancTBeHHOE (kapuora3mMa), reHOM, XpOMaTHH,
PacIoN0KEHHE XPOMOCOM YXPOMATHH, T€TEPOXPOMATHH,
B UHTEP(ha3HOM SIJIpE. AJIPBIIIKO, XPOMOCOMBI, IEHTPOMEPA,
benku xpomaTHa — TUCTOHBI. KHUHETOXOP, KJIETOYHBIE BKIIOYEHUSI.
Knerounslie BKIIIOYEHUS. XapaKkTepu30BaTh KIIETOYHOE A/IPO KaK
JleMoHCTpa UK LIEHTp YIIPaBJICHUS
Tabnuyer u cxemol: «Sapoy» KU3HEJEATEIBHOCTBIO KIETKU;
IeHETHUUYECKHI arnmapar KJIETOK
IYKApUOT, CTPOCHUE U (YYHKITUU
XpOMOCOM.
OnuceIBaTh CTPYKTYPHI SIpa U UX
B3aMMOCBSI3b C OpraHOUIaMHU
LUTOIIA3MBbI
5.6 | CpaBHHuTEIBHAS CpaBHuUTENbHASA XapaKTEPUCTUKA XapakTepu30oBaTh TUIIBI KIIETOK
XapaKTEPUCTHKA KJIETOK 3YKAapUOT (paCTUTEIbHOM, 9YKapHOT: paCTUTENbHASL, )KUBOTHAS,
KJIETOK DYKapuOT YKUBOTHOM, TPHOHOM). rpubHasi.

JdemoHcTpauuu

Tabnuywl u cxemol: «CTpoeHUE
AYKaAPUOTUYECKOUN KIIETKN,
«CTpoeHune )KMBOTHOU KJIETKW,

CpaBHUBaATh MEKy COOON CTPOCHHE
U KU3BHEIESATEIbHOCTh
AYKAPUOTUUYECKUX KIETOK U POJIb
MPOKApUOT B OMOLIEHO3aX
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«CTpoeHHE PACTUTEIBHON KIETKI.
Oo6opynoBanue: CBETOBO MUKPOCKOIT,
MUKpOIIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlaGopaTopHasi paGora

«M3ydyeHue cTpoeHus KIeTOK
Pa3JIMYHBIX OPTaHU3MOBY

Hroro yacoB no teme 8
6 | Tema «O0OMeH BeliecTB U NpeBpallleHNe JHEPTIHH B KJIETKe)
6.1 | OOmeH BerecTB — 3 AccUMUTISAIUA U TUCCUMUTISIIUS — PackpbiBaTh copiepkanre TEPMUHOB
MeTabOoI13M JIBE€ CTOPOHBI METa00IM3MA. Y TIOHSITHI: OOMEH BELIECTB

Tumber oOMeHa BemecTB: aBTOTPOHBIN | (METa00IM3M), ACCUMMIISLMS
¥ TeTepoTpodHEIN. YdacThe Kuciaopoaa | (aHaOOoIM3M), U IIACTUUECKUN

B OOMEHHBIX MPOIECCaX. OOMEH, TUCCUMUIIAIMS (KaTaboIu3M),
DHepreTuyeckoe 00ecneyeHne KJISTKUA: | WM SHEPreTHICCKU 0OMEH,
npeBpaiieHne AT® B 00OMEHHBIX aBTOTPO(]BI, TeTEPOTPOPBI, aHAIPOOHI,
npoueccax. GepMeHTaTUBHBIN a’po0kbl, (hepMEHTBI, aKTUBHBIH IIEHTD,
XapakTep peakuuii KI€TOYHOTO cyOcTpaTHas cielnu(pUIHOCTb,
meTtabonuzma. DepMeHThI, UX KO(hepMEHTHI, OEIKN-aKTUBATOPHI
CTpOEHUE, CBOMCTBA U MEXaHU3M U OCJIKU-UHTHOUTOPHI.

nevictBus. Kopepmentol. OTinmauns [lepeuucnsaTb 0COOEHHOCTH
(hepMEHTOB OT HEOPTAaHUYECKUX MIACTHYECKOTO U SHEPTETUUECKOTO
KaTaau3aTopoB. benku-akTuBaToOpsI oOMEHa B KJIETKE; YCTaHABIINBATh

U OCNKU-UHTUOUTOPHI. B3aMMOCBSI3b MEXKTY IJTACTUICCKAM
3aBUCUMOCTH CKOPOCTH Y SHEPTeTUYECKUM OOMEHOM.
(bepMEHTATHBHBIX PEAKITHIA Pa3znmuuaTs THIIBI 0OMEHA BEIIECTB:

OT pa3INYHbIX (PAKTOPOB. aBTOTPO(HBIN U reTepOoTPOPHBII.
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JdemoHcTpanuu

Tabauywvt u cxemvl: «DOTOCHHTE3Y,
«OHEPreTUIeCKUuii 0OMEHY,
«buocunres 6enkay, «CtpoeHue
dbepMeHTay, «XeMOCHUHTE3.

Oo0opynoBanue: CBETOBOI MUKPOCKOIT,
o0opyaoBaHUE JIsl IPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIPENapaToB.

JlaGopaTopHasi paGora

«3yuenune KkaTaTuTHYECKON
AKTUBHOCTHU (PEpMEHTOB (Ha IpUMEpe
aMuiIa3bl WA KaTaiasbl).
JlaGopaTopHasi paGorta

«M3yuenne pepMEeHTaTUBHOTO
pacIierieHus IepOKCH1a BOJOpoaa

B PACTUTEIBHBIX U KUBOTHBIX KJIETKAX)

IToka3pIBaTh pOJIb KUCIOPOJA

B OOMEHHBIX Ipolieccax.
CxeMaTuuecku u300pakaTh CTPOCHUE
dbepmenTa.

OTinnyaTth GepMEHTHI

OT HEOPraHUYECKHUX KaTalIu3aTOPOB

U OTIPEJENISITh UX POJIb

B (YHKITMOHUPOBAHUH KUBBIX CUCTEM, B
TIPOMBIIJICHHOCTH, B MEIUITUHE,

B TIOBCEIHEBHOM KU3HU YEJIOBEKA.
CTaBHUTh SKCIIEPUMEHT I10 BBISBIICHUIO
KaTaJUTUYECKON aKTUBHOCTHU
MEPOKCHIa3bl, aMUIIa3bl, OOBICHSITh
MOJIYYEHHBIE PE3YJIbTAThI

6.2

ABTOTpOGHBIN THIT
oOMeHa BEIIECTB.
dorocunTes

[lepBUYHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB B KJIIETKE.

doToCuHTE3.

Ponps xstopomnacToB B mpouecce
dboTocunTe3a. CBeToBas

U TeMHOBasi (asbl.
[MpoaykTrBHOCTH (hOTOCHHTE3A.
Bnusiaue paznuanbix GakTopoB

Ha CKOpPOCTh (hOTOCUHTE3A.
3HaueHue HoTocuHTE3A.

PackpriBaTh conepxaHue TEPMUHOB

Y TIOHSTHI: (OTOCHUHTE3, (Pa3bl
dboTocuHTe3a (CBETOBAs, TEMHOBAs ),
dboTonm3s, hochopunupoBaHue, ITUKIT
KanbBuna, HAJI®+ (nepenocuuk
BOJIOPO/JIA).

XapakTepu30BaTh MIACTUYECKUI 0OMEH
KaK 3Tar 001ero oOMeHa BeIIeCTB;
coObITUs PoTOCHHTE3a (PeaKIuu
CBETOBOM U TEMHOBOMH (ha3); poJib
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JdemoHcTpanuu

Iopmpemuwi: J1. Ilpuctiu,

K. A. Tumupszes.

Tabnuyvt u cxemvt: «DOTOCUHTE3»

XJIOPOIUIACTOB B MPOLIECCE
dboTocuHTE3A.

BbISIBIATS TPUUMHHO-CIIEICTBEHHBIE
CBSI3M M€Ky MOTJIONICHUEM COTHEUHOMN
SHEPTUH XJIOPOPUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATh UCXOAHBIE BENIECTBA,
KOHEYHBIE TPOAYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOM

U TeMHOBOM (ha3 poTocuHTE3A.
VYcraHaBIMBaTh B3aUMOCBA3b MEXKIY
(OTOCUHTE30M U JIbIXaHUEM; CBETOBOM
¥ TEMHOBOH peakiusiMu (OTOCHHTE?A.
OrneHuBaTh 3HaAUYCHUE (DOTOCUHTE3A
JUIS )KU3HU Ha 3emiie

6.3

ABTOTpOGHBIN THIT
oOMeEHa BEIECTB.
XeMOCHHTE3

XEeMOCHHTE3.

Pa3noobpasue oprann3MoB-
XEMOCHUHTETHKOB:
HUTpuUIUpPYOIMNUe 0aKTepuH,
xKene3z00aKkTepuu, cepoOaKTepuu,
BOJIOPOJIHBIE OaKTepru. 3HAUYCHUE
XEMOCHUHTE3A.

JdemoHcTpauuu

Ilopmpemuwi: C. H. BuHorpajackui,
I'. A. 3aBap3uH.

Tabnuyvt u cxemvt: «DOTOCUHTESY,
«XEeMOCHHTE3»

PackpeiBaTh copiepkanue TEPMUHOB
Y TIOHSITUM: XEMOCUHTE3.
OOBSICHUTH CYIITHOCTh XEMOCHHTE3A,
packpsIBaTh €ro 3HaUeHuE B Onocdepe.
[IpuBOAUTE IPUMEPHI
XEMOCHUHTE3UPYIOMUX OaKTepuid
(autpudunmpyronme OaKTepHH,
KeJe300aKTepun, cepodakTepuu,
BOJIOPOJIHBIE OAKTEPUH)

U XapaKTepU30BaTh UX
KU3ZHEAESITEIIbHOCTb.

CocTaBisiTh ypaBHEHHUS PEAKLIMIA
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JlaboparopHnas pabora
«CpaBHeHME POLIECCOB POTOCUHTERA
¥ XEMOCHHTE3a»

XEMOCHHTE3A.
CpaBHUBATh XEMOCUHTE3
¢ (hOTOCUHTE30M

6.4

DHEPreTU4eCKuii
oOMeH —
JTUCCUMUJISIINS

AHa’poOHBIE OpraHu3Mbl. Buasl
opoxenus. [IpoaykTel OpoKeHUS U UX
HCITOJIb30BaHUE YETTOBEKOM.
AHa’p00OHBIE MUKPOOPTAaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHUU U
BO30yauTenu OOJIE3HE.

AdpoOHBIEC OpraHU3MBI. DTaIbl
SHEPIreTUYECKOTO 0OMEHa.
[loaroroBurtenpHbIN ATall. [ TMkoIN3 —
OECKUCIIOPOTHOE pacIIeIICHUE
TJTFOKO3BI.

buonornueckoe okuciIeHUE, U
KJIeTOYHOE nbixanue. Ponb
MHUTOXOHAPHUN B MPOLIECCAX
OMOJIOTHYECKOTO OKUCIICHHUS.
[{ukIr4ecKue peakum.
OxucnutenbHoe PochopunrpoBanue.
[IpenmytiecTBa a3poOHOTO MyTH
oOMeHa BEIeCTB Iepe] aHadPOOHBIM.
D} HEeKTUBHOCTH SHEPTeTUUSCKOTO
oOMeHa.

JdemoHcTpauuu

Ilopmpemuwi: B. A. DHrenprapar,

I1. MuTuen.

PackpbIBaTh cojiepkaHue TEPMUHOB

Y TIOHSATHI: ATAITBl YHEPTETUYECKOTO
00OMEHa — TIOJITOTOBUTEIBHBIMH,
OECKHUCIIOPOIHBIN (aHAIPOOHBIIA),
KUCIOPOAHBINA (a9pOOHBIN); TITUKOIN3,
OpoxeHne, OMOJIOTHIECKOe OKUCIICHHE
(nprxanue), ki Kpebcea,
oKucauTeIbpHOE (pochopunupoBanue,
MPOTOHHBIN I'PAIUCHT, TPOTOHHAS
AT®-cuHTa3za.

[lepeuncnsaTb 0COOEHHOCTH
HHEPreTUYECKOro OOMEHA B KIIETKE.
OnuceIBaTh ATAIbl SHEPTETHUECKOTO
oOMeHa (TOArOTOBUTEINbHBIMH,
OCCKHUCIIOPOIHBIN, KUCIIOPOTHBIMN )

Y CPaBHUBATh UX MEXKY COOOIA.
XapakTepu30BaTh PEaKIINH TIINKOIN3a,
OpO>KeHHsI, KJIETOYHOTO JIBIXaHMSI.
YcTanaBIMBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJTU30M, KJIE€TOYHBIM JIbIXaHUEM
1 cuHTE30M MOJieKyn ATO.
CocTaBisTh ypaBHEHHUS] OCHOBHBIX
ATATOB YHEPTETHUECKOT0 0OMEHa

B KJICTKE.
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Tabnuywvl u cxemol: « DHEPreTUYECKUil | PaccuuThIBaTH JHEPreTUUECKYIO

oOMeH». 3¢ PEKTUBHOCTH TJIUKOJIN3A U
JlaGopaTopHasi paGora OMOJIOTMYECKOTO OKUCIICHUSI.
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U Ha3biBaTh UCXO/IHBIE BEIIECTBA,
JIBIXaHUSI KOHEUYHBIE MPOJIYKTHI U YCIOBUS

MPOTEKAHUSI PEAKIINI YHEPTETUIECKOTO
oOMeHa.

CpaBHUBATh YHEPrEeTUUECKYIO

3¢ PEeKTUBHOCTH OECKUCTIOPOTHOTO

Y KUCJIOPOHOTO ITAIOB KOHEUHBIE
MPOJYKTHI U YCIIOBUS MMPOTEKAHUS
peakuuii JHepPreTHIecKoro ooMeHa
HHEPreTHYECKOro oomMeHa

Hroro yacoB no teme 9
7 | Tema «HacnencrBeHHasi uHGoOpMAaus U peaau3anus ee B KIeTKe»
7.1 | Peakumu MaTpuaHOTO 2 Peakuuu MaTpudHOrO CUHTE3A. PackpsiBaTh conepikaHre TEpMHUHOB
CHHTE3a [IpyHOMIT KOMIUIEMEHTAPHOCTH Y MOHATHUHN: T€H, FCHETUYECKUHN KO/,

B PEAKIUSAX MAaTPUYHOTO CUHTE3A. KOJIOH (TPHUILIET), CTON-KOAOHBI,
Peanuzanus HacnencTBeHHOU MaTpHuIla, MATPUYHBIN CUHTE3,
uHpopmarmu. ['eHeTnueckuii koj, ero | Tpanckpunnus, PHK-monumepasa,
cBoiicTBa. Tpanckpunuus — IIPOMOTOP, CIUIAMCHHT, UHTPOH, DK30H.
marpuuHblii cuaTe3 PHK. [Ipunuunne: XapakTepu3oBaTh peaKLIMM MATPUUHOIO
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTb, | CHHTE3a, CBOMCTBA T€HETUYECKOTO KOJIA.
AHTUIAPAIUIEIBbHOCTD, OnuchIBaTh 3TaNbl TPAHCKPUIIIIUN
ACUMMETPUYHOCTb. Y TPAHCJISIMU; YCTaHABINBATD
JdemoHcTpauuu B3aUMOCBSI3b MATPUYHBIX pEaKIUN
Ilopmpem: H. K. Konb1os. B KJIETKE; CXeMaTUYECKH U300pakaTh
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Tabnuywvt u cxemwvi: «bnocuHTE3
oenkay, «['eHeTHYeCKUN KOI»

MaTpUYHBIE PEAKIIMU TPAHCKPUTILIUU

Y TPAHCISILUU.

Pemats Ononornueckue 3agaun

Ha ONPEAEIICHUE NTOCIEN0BATEIIBHOCTH
nykiaeotunoB JJHK u MPHK, npumenss
3HAHUSA O PEAKLIUSIX MATPUYHOTO
CUHTE3a, FEHETUYECKOM KOJIE,
MIPUHLMUIIE KOMIUIEMEHTAPHOCTH

7.2 | Cunre3 Oenka Tpancsiius 1 ee dTanbl. YdacTue PackpeIBaTh cojepkaHue TESPMUHOB
tpancriopTHeiX PHK B OnocunTtese Y TIOHATUHN: TPAHCIALUA, AHTUKOOH,
Ocnka. YcaoBus OmocuHTe3a Oeka. TPHK, amunoanmin-TPHK-cunTeTasza
Konuposanue amunokucior. Pois (xomaza), monupubdocoma (Ioamcoma).
pubocom B OmocuHTE3€e Oelka. XapakTepu3oBaTh CBONCTBA
JleMoHcTpanun T€HETUYECKOT0 KOJIa.
Tabauywvt u cxemol: «buocuaTE3 OnuchIBaTh ATAIbI TPAHCIIAIIAN
oenkay, «['eHeTHYeCKui KoI» U CXeMaTHYECKH U300pakaTh
MaTpPUYHBIC PEAKITUN TPAHCIISIIUH.
PemaTte Omonornyeckue 3agadyu
Ha onpenenenue anTukogoHoB TPHK,
MIOCJICI0BATEIIbHOCTH aMUHOKHCIIOT
B MOJICKYJIC OCITKa, TPUMEHSISI 3HAHUS
O peaKIUsIX MaTPUIHOTO CHHTE3a,
T€HETUYECKOM KOJE, TPUHIIUTIC
KOMIIEMEHTAPHOCTH
7.3 | MexaHu3mbI Opranuzanus reHomMa y npoKapuoT PackpeiBaTh conepxaHne TEPMUHOB

IKCTPECCHU TCHOB

Y DYKapHOT. Perynsius akTHBHOCTH
TeHOB y IpokapuoT. ['unoresa onepona

Y TIOHATHI: OIIepaTop, ONEPOH,
CTPYKTYPHBIE I'€HbI, IPOMOTOP,
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(d. XKaxko6, XK. Mano).
Perynsius oOMEHHBIX MPOIIECCOB
B KJ1eTKe. KieTouHslii romeocTas.
JdemoHcTpanuu

Tabnuyvt u cxemwvi: «bnocuaTE3
Ocnkay, «I 'eHeTHYCCKUM KO

pempeccop.

OnuceIBaTh CTPYKTYpy F'€HOMA
MIPOKAPUOT; XapaKTepru30BaTh padoTy
WHYIIUOEIBHOTO U penpeccuOeIbHOrO
OTepOHa.

BBIACIATE CTPYKTYPHYIO

U PeTyJISATOPHBIC YaCTH TeHA DYKAPHOT.
CpaBHUBATH MPOIECCHI IKCITPECCUU
T'CHOB Y TIPOKAPUOT M 3YKApPHOT.
XapakTepu30BaTh THIIOTE3Y ONIEPOHA
(d. XKaxko06, XK. Mano).

OnuceIBaTh MEXaHU3M IO JICPKAHHS
KJICTOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ouomnorus

Bupycsl — HekieTouHbIe (POPMBI JKU3HU
U oOnuratHele napasutsl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB,
peTpOBUPYCOB, OakTepruodaros.
BupycHsbie 3a005eBaHNs 4eTOBEKA,
KUBOTHBIX, pactenuit. CITN]I,
COVID-19, connanbHbie

U MEJIUIMHCKUE TIPOOIIEMBI.
JdemoHcTpauuu

Ilopmpem: ]I. . IBaHOBCKUM.
Tabnuyvt u cxemol: «I'eHETHICCKHI
Ko», «Bupycei», «bakrepuodaruy».
IIpakTuyeckas padora
«Co3manue MOJIeJ I BUPYCa»

PackpbiBaTh copiepkanre TEPMUHOB

U TIOHSITHI: BUPYC, BUPUOH,
CepAIeBHHA, KallChI, oOpaTHast
TPAHCKPHUIIIHUS, PETPOBUPYCHI,
O0akTeprodar, BUpyC UMMYHOIe(HUITATA
yenoseka (BY), mpupoiHo-oyaroBbie
WH(DEKIHH.

XapakTtepu3oBaTb BUPYCHI,
peTpOBUPYCHI U OakTeprodaru Kak
BHYTPHUKJIETOYHBIX [1APa3UTOB
MPOKAPUOT U DYKApPHOT.

N3narath runoTe3bl 3BOTOLHOHHOTO
MIPOUCXOKICHUS BUPYCOB.

OnucpiBaTh MEXAHU3M B3aUMOJCHCTBUS
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BUpPYCA U KIIETKH, NH()DEKIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepru3oBaTb MEXaHU3MBbI
BEPTUKAJIBHON U TOPU30HTAIIBHOU
nepesayu BUPYycoB; 3a00I€BaHus
YKUBOTHBIX U PACTCHHH, BbI3bIBAEMBIE
BHpYyCaMH.

Ha3zbiBaTh BUpyCcHBIE 3a00J€BaHus,
BCTpPEYAIOIIHNECS Y YEJIOBEKA: TPUIIIL,
KJICIIEBOM dHIIE(aTUT, TeIaTHT,
COVID-19, CITU .

Coburoath npaBuiia MOBEIEHUS

B OKPY2KaroIIeH IPUPOIHON cpelie, MeEp
npOUIAKTHKY PACTIPOCTPAHECHHUS
BHUPYCHBIX 3a00JI€BaHM (B TOM YHCIIE
BUY-undexiun)

Hroro yacos no teme 9
8 | Tema «/ Ku3HeHHBbIH UK KJIETKH
8.1 | )KusHCeHHBIHN ITUKIT 1 KiieTouHbIN LIUKII, €70 NEPUOIBI PackpeiBaTh coziepkaHue TEPMUHOB
KJIETKH u perynsmus. MaTepdasa u MuTo3. Y TIOHSITUM: KJIETOYHBIN [IUKJI,

Oco0OeHHOCTH TIPOIIECCOB, uHTepdaza.
POTEKAIOMINX B UHTEpda3e. [lepeuncnsaTe NEPUOABI KUZHEHHOTO
[loaroToBka KJIETKH K JEJICHHUIO. [MKJIA KJIETKH U XapaKTepHU30BaTh
[IpecunTeTHUECKHIT MIPOTEKAIOLINE B HUX MPOLIECCHI

(MOCTMUTOTUYECKUM ), CHHTE TUYECKH I
Y IOCTCUHTETHYECKHI
(MpEeMUTOTHUYECKUI ) TEPUOJIBI
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UHTEP(PA3HL

JdemoHcTpanuu

Tabnuyvl u cxemol. «KU3HEHHBIN LUKIT
KIIETKW», «MHUTO3»

8.2

MatpuuHbIil CUHTE3
JTHK. Xpomocombl

Marpuunsiii cuntes JJHK —
perukanus. [ I[puHIKIBL perIMKaluu
JIHK: xoMIieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBINA CUHTE3,
aHTUNAPaLICIbHOCTh. MexaHu3M
perukannu JJHK. XpoMocomsl.
Ctpoenue xpomocoMm. Tenomepsl

U TeJloMepasa. XpoOMOCOMHBIN Ha0op
KJIETKU — KapUuOTHUIl. JIUIIONnAHbIN

Y TaIUIOUTHBIN HaOOPBI XPOMOCOM.
['omosornunsie xpoMocomel. [TosoBbIe
XPOMOCOMBL.

JdeMoHcTpauuu

Tabauywl u cxemot.: «KU3HESHHBIA LK
KIIETKH», «CTpOCHUE XPOMOCOMY,
«Pernmukanms [THK».

Oo0opyaoBaHue: CBETOBOM MUKPOCKOIT,
MHKpoIpenapaThl: «KMHUTO3 B KJIE€TKax
KOpEIIIKA JTYKa.

JlaGopaTopHasi pabora

«M3yyeHne XxpoMOCOM Ha TOTOBBIX
MHKpOIIpenapaTax»»

PackpbIBaTh coJiepKaHnuE TEPMUHOB

Y TIOHSITUH: peTUIKALIUS
(penymuukanus), KOMIJIEMEHTapHOCTb,
AHTUTAPATIJIETBHOCTD,
JAHK-nonumepasa, Teomepa,
peIUIMKallMOHHAs BUJIKA, XpOMOCOMA,
XPOMOCOMHBIN Ha0O0p, HYKJIEOCOMBI,
CECTPUHCKHE XPOMAaTHUIbI, LIEHTPOMEPA,
KApUOTUIIL, TAINIOUIHBIN U JUTUIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTHYHbBIE
XpPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapaKkTepu30BaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB.
[lepeuucasTh NPUHIUIIBI PETUTUKALINH
JAHK u naBaTh UM coepKaTeIbHYIO
XapaKTEPUCTUKY.

OnuchIBaTh MEXaHU3M pPEITUKAIUU
JHK.

CxeMaTtnuecku U300pakaTb CTPOCHUE
MeTada3HOW XPOMOCOMBI.

Paznuuath XpoMOCOMBI

Ha MHUKpOIIpenaparax

1 Mukpodororpadusix
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8.3 | JlemeHue KIETKH —
MHTO3

Jlenenue kiaeTku — muto3. Ctaauu
MUTO3a U MIPOUCXOJISIIINE B HUX
npoiiecchl. Tunel Muto3a. Kapuokunes
U MUTOKHHE3. buonornueckoe
3HAYEHUE MUTO3A.

JdemoHcTpanuu

Tabauywvl u cxemvi: «KU3HEHHBIN UK
KIIETKN», «CTpOEHUE XPOMOCOMY,
«Perumkanua JJHK», «Mutos».
O0opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpoIIpenapaTthl: «MuUT03 B KIETKax
KOpEIIKa JTyKay.

JlaGopaTopHasi paGorta
«Habmroienne MuTo3a B KJIeTKax
KOHYMKa KOpeIlKa JyKa (Ha TOTOBBIX
MHUKpoOMpenapaTax)»

PackprIBaTh cosiepikaHne TEPMUHOB

U TIOHSITUI: MUTO3, Tpodaza, meradasa,
anadasza, Tenodasa, KapUOKHUHE3,
IIUTOKWHE3, BEPETEHO JICTICHUS,
MeTaga3Has IacTuHKa, 6opo3aa
JICTICHUSL.

[TepeuncisTh MOCICI0BATEILHOCTD
CTaJMi MUTO3a U OIUCHIBATH
MIPOUCXOISAIINEC HA HUX MPOIIECCHI.
CpaBHMBATh OCOOEHHOCTU MPOTECKAHUS
MHTO3a B PACTHTEIIbHBIX U JKHBOTHBIX
KJIETKaX.

OOBSICHATH OMOJOTUYECKHUI CMBICIT
MHTO3A.

PaznmuuaTh cTaguy MUTO3a

Ha MHKpOIIperaparax

1 MUKpodoTorpadusx

8.4 | Perynsanus
’KU3HEHHOTO [TUKJIa
KJIETOK

Perynsius MUTOTHYECKOTO LIMKJIA
kieTku. [TporpammupyemMas kKjaeTodHas
ru0enp — aronTos.

KiieTouHnoe s1p0, XxpOMOCOMBI,
GbyHKIMOHAIBHAS TEHOMUKA.
JdemoHcTpauuu

Tabnuyst u cxemol: «KU3HESHHBIN ITUKI
KJIETKN», «CTpOEHUE XPOMOCOMY,
«Pernmukanusa JTHKy, «Mwuto3»

PackpbiBaTh copepxaHue TEPMUHOB
Y TTOHATHI: allo1To3, Ipoiudeparmus,
nud hepeHITMpoBKa.
XapakTepu3oBaTh PErYISILUAIO
MHUTOTHYECKOTO ITUKJIA KJICTKH.
OOBsACHATH OMOJIOTHYSCKHUI CMBICT
3alporpaMMHUPOBAHHOM KJIETOYHOMN
rubenn — aronTo3a.

VYcranaBnuBaTh B3aUMOCBS3b MEKTY
TOMEOCTA30M KJIETOK M UX THOEIIBIO

HToro yacoB o teme
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Tema «CTPOEHUE U ®YHKI U OPI'"AHU3MOB»

9.1

OpraHusM Kak eIMHOE
1eJroe

1

buonoruueckoe paznoodpaszue
opranu3mMoB. OTHOKJIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE
OpraHu3MBbl.

Oco0eHHOCTH CTPOEHUS

U KUZHEJEATENbHOCTHA OJJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu,
OJIHOKJICTOYHBIE TPUOHI,
OJTHOKJIETOYHBIE BOJIOPOCIIH, APYTUE
npoTUCThl. KoJIOHHaTbHBIE OPTaHU3MBI.
B3anmocBs3b yacTeli MHOTOKJIETOYHOTO
opranu3Ma. TkaHHW, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak €JUHOE LEI0E.
I'omeocras.

JdeMoHcTpauuu

Tabnuyst u cxemol: «OTHOKIETOUHBIE
BOAOpOCHN», «MHOTOKIETOUYHbBIE
BoZopociany, «bakrepuny,
«IIpocreitmney, «OpraHbl IBETKOBBIX
pacreHuity, «CHucTeMbl OPraHoB
MO3BOHOYHBIX KUBOTHBIXY,
«BHyTpeHHEE CTPOEHUE HACEKOMBIX).
Ob0opynoBaHme: CBETOBOM
MUKPOCKOI; MUKPOIIpENnapaThl
OJIHOKJIETOUYHBIX OPTraHU3MOB; KUBbIC
HK3EMILISIPbl KOMHATHBIX PACTEHUN;

PackpeIBaTh coJiepKaHuE TEPMUHOB

Y MIOHATHUI: OPraHu3M, OpraH,
OpraHeIlUIbl, CACTEMAa OPTaHOB, alapar,
(byHKUMOHAIBbHAS CUCTEMA, TOMEOCTa3.
[TepeuncisaTh CTPYKTypHO-
(GYHKIIMOHAJIBHBIE YaCTH
OJIHOKJIETOYHBIX, KOJIOHUAJIBHBIX,
MHOTOKJIETOUHBIX U MHOTOTKQHEBbBIX
OpPTaHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOEHHUS U )KU3HEIESITEIbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX

Y MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHUBATHh MEXKIY COOOI
OJIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHBIE U MHOTOTKaHEBbBIE
OpraHU3Mbl
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repbapun pacTeHUN pa3HbIX
OT/ICJIOB; BJIAYKHBIC ITpETIapaThl
KUBOTHBIX

9.2 | Tkanu pacTeHuit Tkanu pacrenuii. Tumnbl pacTUTENbHBIX | PackpbiBaTh coepkaHue TEPMUHOB
TKaHel: oOpa3oBaTesibHas, TOKPOBHAS, | U MOHITHUI: TKaHb, dMIUJEPMUC, TTPOOKa,
MPOBOASAIIAS, OCHOBHAS, KOpKa, J1y0, peBecrHa, JPEBECUHHBIC
MexaHnuueckasi. OcoOeHHOCTH BOJIOKHA, JTyOSTHbIE BOJIOKHA, COCY/IBI,
CTpOCHHUS, PYHKIIUNA U PACTIONIOKECHUS KaMEHHCTBIE KIJIETKHU.
TKaHEW B OpraHax pacTECHUI. XapakTepu3oBaTh TUIbI PACTUTEIBHBIX
JdemoHcTpanumn TKaHel: 00pa3oBaTeibHAasl, TOKPOBHAS,
Tabauywvl u cxemvl: « TkaHU pacTeHUI», | MPOBOJSIIAS, OCHOBHAS, MEXaHUYECKAS,
«OpraHbl IBETKOBBIX PACTEHUI», NEPEUUCTSATH OCOOCHHOCTH UX CTPOCHHUS
«KopneBbie cuctemb», «CTpoeHHe U BBITNIOJHSIEMbIE QYHKIIUU
cTebis», «CTpoeHue JINCTOBOM
IIJTACTUHKN.
O0opynoBaHue: KUBBIC IKIEMIUISPBI
KOMHATHBIX PACTEHHI; CBETOBOM
MHUKPOCKOIT; MUKPOIIPENAapaThl TKAHEH.
JlabopaTopHas padora
«/3yueHue TKkaHeN paCTEHUI»

9.3 | TkaHM )KMBOTHBIX TkaHU )KUBOTHBIX U YEIOBEKA. PackpeiBaTh coziepkaHue TEPMUHOB

M YEJI0BEKa Tunbl JKUBOTHBIX TKAHEH: Y TIOHSITUI: SIIUTEIINM, CEKPET,

AMUTENNAIbHAS, COCTMHUTEIHHAS,
MbIlIe4Hasi, HepBHast. OCOOEHHOCTH
CTpoeHUs1, PYHKIUI U PACIIOIOKECHUS
TKaHEW B OpraHax >KHBOTHBIX

U YeIIOBEKa.

MBILIEYHBIE BOJIOKHA, HEMPOH,
HEUPOIIHS.

XapakTepu30BaTh TKAHU KUBOTHBIX

Y YEJIOBEKA: MUTEIMalIbHAs,
COEMHUTEIIbHAS, MbILLICYHAS, HEPBHAS;
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JdemoHcTpanuu

Tabnuyst u cxemol: « Tkanu
KUBOTHBIX», «CKEJIeT UeI0BeKay,
«[IuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cuctemay,
«/IpixarenpHas cucrema», «HepBHas
cuctemay, «Koxay, «MblieyHas
CUCTEMAY.

OO0opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpOIIpernapaThl TKaHEH.
JlaGopaTopHasi paGorta

«3yueHne TkaHeH KUBOTHBIX)

NEPEUUCIATH OCOOCHHOCTH UX CTPOCHHUS
U BBINOJHSEMbIE QYHKIUU

9.4

Opranbl. CucTemsl
OpraHoB

Opransbl. BereratuBHbie

Y T€HEPaTUBHBIE OPraHbl PACTCHUM.
OpraHbl ¥ CUCTEMBI OPraHOB
YKUBOTHBIX U YesioBeka. OyHKIUU
OpPraHoOB U CUCTEM OPraHOB.
JdemMoHcTpauuu

Tabauywvl u cxemol: «Oprabl
[IBETKOBBIX pacTeHU», « KOpHEBBIE
cucTteMbl», «CTpoeHHUE CTEOIS,
«CTpoeHue IMCTOBOM MIIACTUHKN,
«CxeneT JenoBekay,
«lTumeBapuTenpHas cucTeMa,
«KpoBeHOCHast cucteMay,
«JlpIxaTenpHas cucTemay,
«BoeiienurtensbHas cucremay, «HepBHast

PackpbIBaTh coJiep’KaHUE TEPMUHOB

Y TIOHSITUN: OpTraH, KOPEeHb, MOOeT,
IIBETOK, TIJIOJI, CEMsI, TTIOJIOBBIE JKEJIE3HI,
MOJIOBBIE MTPOTOKH, KOMYJISATUBHbBIC
OpraHbl, CHCTEMbI OPTraHOB.
XapakTepu3oBaTh BEr€TaTUBHBIC

Y TEHEPATUBHbBIE OPTraHbl PACTCHU,
COMATHUYECKHUE U PETYIATOPHBIE OPraHbl
YKUBOTHBIX; TIEPEUUCIISATE OCOOCHHOCTH
UX CTPOCHUS U BBIMOJHIEMbIC (DYHKITUH.
YcTaHaBIMBaTh B3AUMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB U UX () YHKITUSIMH.
PaznunyaTth BBl TKaHEU, OpraHbl

Y CUCTEMBbI OPTaHOB, B TOM YHCJIE
YeJI0BEKa, HA MUKpOIIpernaparax,
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cucTeMay, « JHJOKPUHHAS CUCTEMAY.
ObopynoBaHme: )KUBBIE SK3EMILISAPbI
KOMHATHBIX PacTEHUil; repoapuu
pacTeHU pa3HbIX OTACIOB; CKEJIEThI
MO3BOHOYHBIX; KOJUICKIIUH
0€CI03BOHOYHBIX )KUBOTHBIX; BJIAKHBIC
npenaparhl )KUBOTHBIX, CKEJIET
YesioBeKa.

JlaGoparopHasi pabora «/3yuyeHue
OpPraHOB IIBETKOBOT'O PACTCHUS»

BJIQKHBIX IIperapaTax, repoapusx
U MUKpodoTtorpadusax, Tabnuiax,
MOJIETISIX U MYJISDKax

9.5

Ornopa tena
OpraHNu3MOB

Omnopa tena opranuzmoB. Kapkac
pacrenunii. CKeneTsl OJHOKJIETOYHBIX
Y MHOT'OKJIETOYHBIX )KHBOTHBIX.
Hapy:xHb1li 1 BHyTPEHHUN CKEJIET.
CrpoeHue 1 TUTIBI COETMHEHUS KOCTEN.
JdeMoHcTpauuu

Tabnuyet u cxemol: «CTpoeHUE
cTebs», «CTpoeHue TMCTOBOM
MIACTUHKNY, «CKEJIeT YeIOBEeKay.
Oo0opyaoBaHue: CKEJICTHI
ITI03BOHOYHBIX; BJIAKHBIE ITPEIIAPATHI
YKABOTHBIX; CKEJIET YEJIOBEKA;
PaKOBHHBI MOJUTFOCKOB; KOJUIEKIIMU
HAaCEKOMBIX, UTJIOKOKHUX

PackpriBaTh conepkaHue TEpMUHOB

Y TIOHSITUI: ONIOPHBIE CUCTEMBI,
000J10YKH KJIETKH, GUOPHUILIBI, KapKac,
HapYXHbIN CKENET (XUTUHOBBIN
MOKPOB), TUAPOCTATUYECKUIN CKEJIET,
BHYTPEHHUM CKEJET, KOCTH (JJIMHHBIE,
KOPOTKHUE, IJIOCKUE), COETUHEHHUS
KOCTEH, HETOJIBUKHBIE (IIIBBI),
MOJIYTIOJBUKHBIE, ITOJBUKHbBIC
(cycTaBbl), OTJETBI CKEJIeTa
MO3BOHOYHBIX JKUBOTHBIX: YEpETl,
0CEBOI1 CKeNeT (103BOHOYHUK, TpyAHAas
KJIETKa, XOp/a), osica KOHEYHOCTEH,
CBOOO/IHbIE KOHEUHOCTH.

OnuchiBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI >KUBOTHBIX, CTPOCHHE U TUIIbI
COEMHEHUS KOCTEM.
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VY craHaBIMBaTh B3aUMOCBSA3U MEXKIY
CTPOEHHEM OIOPHBIX CUCTEM U UX
(GyHKUMSMU B OpraHu3Me.

CpaBHMBATH CTPOEHUE OMTOPHBIX CUCTEM
PACTEHUM U KUBOTHBIX

9.6

JIBr>KeHHnE
OPTraHU3MOB

JIBueHue opranu3moB. JIBrxeHune
OJTHOKJIETOYHBIX OPTaHU3MOB:
aMeOOoHuTHOE, KT'YTUKOBOE, PECHUYHOE.
JIBM>KE€HHE MHOTOKJIETOYHBIX
pacTeHuii: TPOMU3MBbI U HACTHH.
JIBM>KE€HHE€ MHOTOKJIETOYHBIX
YKABOTHBIX U YEJIOBEKA: MBIILICUHAS
cuctema. Peduexc. CkenaeTHbIEe MBITIIIBI
U uX paboTa.

JdeMoHcTpauuu

Tabnuyet u cxemor: «OTHOKIETOUHBIE
BoJopociny, «lIpocreimuey,
«CtpoeHue MbIb, «MblIeyHas
CHUCTEMA

PackpbIBaTh cosiepkaHre TEPMHHOB
Y TTOHSATHUI: IBM)KCHUE, TBUTATCIIBHBIC
OpraHeIUIbI, IBIYKEHUE MTPOCTCUIITUX
(amebounHOE, KTYTHKOBOE,
PECHUYHOE), IBFOKCHHE PACTCHUHN
(TponK3MBbI, HACTUH ), MBIIIICUHbIE
CUCTEMBI (COKpaTUTEIIbHbIE
BOJIOKOHIIA, KOXHO-MYCKYJIbHBIH
MEIIOK, CKEJIeTHasI MyCKyJaTypa),
CKEeJIETHasi MBIIIA (MBIILIEYHOE
BOJIOKHO, MUO(DHOpHUIIIA), BEICIITHE
JIBUTATENIbHBIC IIEHTPBI, pa00Ta MBIIIIII
(nBuraTenbHas, coMaTH4YECKas),
MBIIIIEYHOE YTOMJIICHHE.
XapakTepu30BaTh BUJIbI ABUKCHUS
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPTaHU3MOB.

OnuceIBaTh CKEJIETHBIE MBITIITHI U UX
pabdoTy.

YcTaHaBIMBaTh B3aUMOCBSI3h

MEXIYy CTPOCHHEM OTIOPHBIX CHCTEM
U IBWKCHUSIMU OPTaHU3MOB
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9.7 | [luranue opraHu3MoB [Iutanue opranuzmos. [lornomenue PackpsiBaTh conepxaHue TEPMUHOB
BOJIbI, YTJIEKUCIIOTO Tra3a Y MIOHSTUI: IUTaHUE, TIUILEBAPEHHUE,
Y MUHEPAJIbHBIX BEIIECCTB PACTCHUSIMH. | TUIIEBAPUTEIbHBIE BAKYOJIH, KUIIEYHAS
[IuTanue >KMBOTHBIX. MOJIOCTh, MUIIIEBAPUTEIIbHAS TPYOKa,
BHYTpHUIIOJIOCTHOE U BHYTPHUKJIETOYHOE | TTUIIICBAPHUTEIBLHBIN TPAKT,
nuuesapenue. [lutanue no3BOHOYHBIX | MHIECBAPUTEIBHBIC JKEIE3bI,
KUBOTHBIX. OTAEIBI MUIIEBAPUTEIILHBIE COKHU.
MUILEBAPUTEIBHOTO TPAKTA. XapakTepu3oBaTh MUTAHUE KUBOTHBIX;
[TuiieBapuTENBHBIE KEIIE3bI. BHYTPUIIOJIOCTHOE U BHYTPUKJIETOYHOE
ITnimeBapuTeNbHAsA CUCTEMA YEI0BEKA. | IHUIIECBAPCHHE.
JemMoHCcTpanuu Paznuuars Ha n300paxeHusax (Cxemax,
Tabauywl u cxemvi: TabIUIAX, MYJISDKaX) OTACIIbI
«KHI11€4HOMOIOCTHBIEY, IHUIIEBAPUTEIHHOTO TPAKTa
«IInmeBapurenpHas cucreMa», «CxemMa | ¥ MUIIeBaApUTEIbHYIO CHCTEMY
MATAHUSL PACTCHUI. YeJIoBeKa.
O0opyaoBaHue: XUBbIE SK3EMIULSIPbl | Y CTaHABIMBAThH B3AUMOCBSI3H MEXIY
KOMHATHBIX PAaCTeHHI; 000pyZOBaHUE | CTPOCHHUEM OPIraHOB IMHIICBAPCHUS
JUJIsL IEMOHCTpaIlii TOYBEHHOTO
Y BO3YIIHOTO NMUTaHUs PACTEHUH,
pacuieryieHns Kpaxmaiia u OeJKOB
o1 feiicTBuEM (hepMEHTOB

9.8 | [IpixaHue OpraHu3MOB JpIxanue opranu3moB. JIpixanue PackpsiBaTh conepxaHue TEPMUHOB

pacteHui. /[pIxaHne >KMBOTHBIX.
Huddysus ra3oB yepe3 MoBEpXHOCTh
kieTku. KoxHoe npixanue.
JIpIxaTenbHas MoBepXHOCTh. JKabepHoe
Y JIETOYHOE JbIxaHue. [[pixanue

Y TIOHSITHI: bIxanue, nuddysus,
KOKHOE JIBIXaHHE, OpPTaHbI JIbIXaHHS,
JIBIXATEIHHBIC IBYKCHHUSI, TBIXaTSIIbHBIN
IIEHTD, JIETOYHBIC 00BEMBI, KU3HECHHAS
E€MKOCTb JIETKHUX.
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MO3BOHOYHBIX JKUBOTHBIX U YEIIOBEKA.
DBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHUS
JIETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIXaTenbpHas cucTeMa 4eJIOBEKa.
MexaHu3M BEeHTUISILIMM JIETKUX Y ITHULL
Y MJIEKONIUTaromuX. Perynsamus
nbIxanus. J{prxaTenbHble 00bEMBI.
JdemoHcTpanuu

Tabauywl u cxemwl: «JIpixaTenpHas
cUCTEMaY.

O6opynoBanue: 060pynoBaHuE

JUJIs1 IEMOHCTpPAIlUM OMBITOB

110 U3MEPEHUIO )KU3HEHHOW €MKOCTH
JIETKUX, MEXaHU3Ma JbIXaTEIbHbBIX
JIBMOKEHUN

XapaKkTepru3oBaTh JbIXaHUE PACTEHUM;
JIbIXaHHUE JKUBOTHBIX U Y€JIOBEKA.
OnuceIBaTh 3BOJIFOLIUOHHOE
YCII0OKHEHUE CTPOCHUS JIETKUX
MO3BOHOYHBIX )KUBOTHBIX.

Pa3nuuaTh Ha U300paxeHusx (cxemax,
Ta0IUIAX, MYJISKAaX) JbIXaTeIbHYIO
CUCTEMY YEJIOBEKa.

OnuchIBaTh MEXaHU3M BEHTHIISIIUU
JIETKUX y MITHUI] U MJIEKOITUTAIOITUX.
VYcranaBnuBaTh B3aMMOCBSI3U MEXKTY
CTPOEHUEM OPTraHOB JIBIXaHUS U UX
GyHKUMSAMH B OpTraHU3ME

9.9

TpaHcniopT BEIIECTB
y OpraHu3MoOB

TpaHcnopT BelIeCTB y OpraHU3MOB.
TpaHCTIOPTHBIE CUCTEMBI PACTCHUU.
TpaHcOpT BEIIECTB Y KUBOTHBIX.
KpoBeHOCHas cucteMa U ee OpraHsl.
KpoBeHocHas cuctemMa mO3BOHOYHBIX
JKUBOTHBIX M yesoBeka. Cepaiie,
KPOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBooOparieHus.
DBOJIIOIMOHHBIE YCIIOKHEHHUS
CTPOCHUS KPOBEHOCHOW CUCTEMBI
MO3BOHOYHBIX KUBOTHBIX.

Pabora cepana u ee perymsmus.

PackpbiBaTh conepxaHue TEPMUHOB
Y TIOHSITHIA: TPAHCIIOPT BEIIECTB,
TPAHCTIOPT Y PACTEHU, KPOBEHOCHAS
CUCTEeMa >KHBOTHBIX, KPOBb, IJIa3Ma,
(GhOpMEHHBIE DIIEMEHTHI,
KpOBOOOpAIlIEHUE, KPYTH
KpOBOOOpAIEHUS, CEPICUHBIN ITUKII,
mumbooOparnienue, mumda,
auMdaTHUEeCKre COCY/IbI,
auMGbaTUYECKUe Y3Ibl, BHYTPCHHSIS
cpelia opraHu3ma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
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JdemoHcTpanuu

Tabnuyvl u cxemvl: «Opraubl
LIBETKOBBIX pacTeHUN», «KopHeBbIE
cuctembl», «CTpoeHue cTeds,
«CTpO€HHE TMCTOBOM TIACTUHKWY,
«KpoBeHocHas cucteMay,
«KpoBEHOCHBIE CUCTEMBI IO3BOHOYHBIX
YKUBOTHBIX»

y pacTeHU 1 0€CIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.

Pa3nuyaTh Ha U300paxeHusx (cxemax,
TabJIMIIAX, MYJISKAX) KPOBEHOCHYIO

U IUM(PaTHYECKYIO CUCTEMY YeJIOBeKa.
VYcranaBiauBaTh B3aUMOCBS3U

MEXIYy CTPOEHUEM OPraHoOB
KpOBOOOpAIIEHUS U UX PYHKIMSIMU

B OpraHusme

9.10

Brinenenue
y OpraHu3MoB

Brinenenue y opranusmoB. Beiienenue
y pacTeHui. Beijienenue y sKUBOTHBIX.
CokparuTtenbHbie Bakyou. Opradsl
BbIIeIeHUST. DUIBTpAIUs, CEKPEIus U
oOpaTHOE BcachlBaHUE KaK MEXaHU3MBI
paboThl OpraHoB BeiIeIeHHS. CBA3b
MOJIOCTHU TeJa C KPOBEHOCHOM

U BBIICTTUTEIHbHONW CHCTEMaMHU.
Brigenenne y mo3BOHOYHBIX JKHBOTHBIX
u yenoBeka. [Touku. Ctpoenue

U QYHKIIMOHUPOBaHKE He(PpOHA.
OO6pazoBaHue MOYH y YEJIOBEKA.
JdemoHcTpauuu

Tabnuyvt u cxemwl: «BuigenurensHas
CUCTEMAY»

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSITUIA: BBIJIETICHUE, TYTTAIHS,
JIUCTOIAJl, COKpaTUTEJIbHbIE BAKYOJIH,
W3BUTHIC KAHAJIBLIBI, 3B€34aThIC
KJICTKU, BBIICIIUTENbHBIE TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TIOYKH,
MOYETOYHHK, MOUYEBOH My3bIpPb,
HedpOoH, MoYa.

XapaKkTepu30BaTh MPOLIECC BbIICICHUS
Y PACTEHHUH U KUBOTHBIX.

Paznuuars Ha n300paxeHusax (cxemax,
Ta0IMIAX, MYJIS’KaX) BbIICITUTEIbHYIO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXAHU3M
byHKIIMOHUPOBaHUs HE()POHA; MPOLIECC
00pa30BaHUs MOYH.
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YcTaHaBiIMBaTh B3aUMOCBS3U MEXKIY
CTPOEHUEM OPI'aHOB BbIIECJIEHUS U UX
(GyHKUMSAMH B OpPraHU3Me

9.11

3ammra y OpraHu3MoB

3anuTa y OpraHu3MoB. 3aliuTa
Y OJTHOKJIETOUYHBIX OPTaHU3MOB.
Crnopsl 6akTepuil ¥ LIUCTHI
npocTermux. 3amura y

MHOT'OKJICTOYHBIX paCTCHHﬁ. KyTI/IKyJ'Ia.

CpencTBa macCUBHOM U XUMHYECKOU
3aiUThl. OUTOHILIUBI.

3anmTa y MHOTOKJIETOUHBIX
KUBOTHBIX. [TOKpOBBI U UX
IPOU3BOAHBIE. 3aIUTa OpraHU3Ma

ot Oone3nent. IMMmyHHas cuctema
yesroBeka. KileTouHbIf M r'yMOpaJIbHBIN
MMMYHHUTET. BpoxKIeHHBIN

U IpUOOpETEeHHBIN crienpuIecKuit
UMMYHHUTET. Teopusi KIOHAIBHO-
cenexktuBHOro ummyHnuteta (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OPraHU3MOB.
Posb BpoXJ1I€eHHOTO MIMMYyHUTETA

B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUM.
JdemMoHcTpauuu

Tabnuywl u cxemol: «Koxay,
«mmynurer», «CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOM MIACTHHKM

PackprIBaTh cosiepkaHre TEPMHUHOB

Y TIOHATHUI: KaIcya, 3HA0CIopa, [UCTA,
KyTHKYJa, CPEJCTBA TAaCCUBHOMN
3aIUTHI, CPEACTBA XUMHUUCCKOU
3aIUThI, KOKHBIC TTOKPOBHI,
UMMYHUTET, IMMYyHHAs CHUCTEMA,
aHTUTCH, aHTUTEJIO.

XapakTepu30BaTh BU/IbI 3AIIUTHI

Y OJTHOKJIETOYHBIX H MHOTOKJIETOUHBIX
OpPTaHU3MOB.

OnuchIBaTh CTPOCHHUE KOXKHBIX
MIOKPOBOB M UX TIPOW3BO/IHBIX.
Paznudate Ha H300pakeHUSX (CXeMax,
TabIUIaX, MyJIsKax) OpTaHbl
UMMYHHOH CHCTEMBI YeJIOBEKA.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXKITY
CTPOCHUEM OPTaHOB 3AITUTHI U UX
GYHKIUSAMHA B OpPTaHU3ME
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9.12

Paznpaxxumocts
U peryJisiuus
y OpraHu3MOB

PaznpaxxumocTs U perynsanus

y Opranu3moB. Pa3gpaxxumocts

Yy OJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucel. Pa3apaxuMocTh U perysmnus
y pacteHuil. POCTOBBIE BelIECTBA U UX
3HAYECHUE.

Hepsnas cucrema u peduiexkropHas
peryssiuus y ;kMBOTHbIX. HepBHas
CHUCTEMA U €€ OTAENBI. DBOJIOLIMOHHOE
YCJIO)KHEHUE CTPOCHUSI HEPBHOM
CHUCTEMBI y JKMBOTHBIX. OT1€IIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pedriekc u pedexropras
nyra. be3ycinoBHbIE U yCIIOBHbBIE
pediexch.

I'ymopanpHas perynsuus

Y OHJIOKpUHHAs CUCTEMA )KUBOTHBIX

1 4yesioBeka. JKene3bl SHITOKPUHHOU
CHCTEMBI U UX TOPMOHBI. JlenicTBue
rOpMOHOB. B3anmMoOCBs3b HEPBHOM

Y SHJOKPUHHOM cucteMm. | umoraimamo-
runoduzapHasi CucTema.
JdemoHcTpauuu

Ilopmpem: W. I1. I1aBnos.

Tabnuywl u cxemvt: «CTpOEHUE TUAPHIY,
«Ctpoenue mmanapum», « BHyrpennee
CTPOEHHUE JI0KIEBOTO YEPBSI»,

PackpbIBaTh copiepkaHue TEPMUHOB

Y TIOHATUH: pa3gpaXxuMOCTh,
PEryJISIIMs, TAKCUCHI, POCTOBbIE
BELIECTBA (AyKCHHBI), HEPBHASI CUCTEMA,
pednexkTopHas peryisius, pediekc,
pedrexTopHas 1yra, nepeHuil MO3T,
IPOMEKYTOUYHBIM MO3T, CPETHUI MO3T,
MO3EYOK, MPOI0AT0BATHIN MO3T,
BEreTaTHBHAsI HEPBHAS CUCTEMA,
ryMopalibHas peryJssiius, FOPMOHBI,
OHIOKPUHHAS CUCTeMa, TUII0TajIaMo-
runoduszapHas cucrema.
XapakTepu30BaTh Pa3IpaKuMOCThb

Y OJTHOKJIETOYHBIX OPIraHU3MOB

U peIIEKTOPHYIO PETYIISIIUIO

Y )KHUBOTHBIX.

Pa3znuuaTe Ha n300paXkeHUsAX (cXeMax,
TabJIMIIaX, MyJIsKaX) HEPBHYIO CUCTEMY
U €€ OTJEJNbl; OT/IEIbI TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh TYMOPAJIbHYIO PETYISLUI0
Y )KHUBOTHBIX.

Paznuuars Ha U1300pakeHUAX (CXemax,
Ta0IUIAX, MYJISKAX) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX M YEJIOBEKa.
Ha3pIBaTh jxee3bl 3 HAOKPUHHON
CUCTEMBI YeJIOBEKa U BhIpaOaThIBAEMbIE
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«HepBHas cucrema prid», «HepBHas
cucrtema JAarymkn», «HepsHas cucrema
npecMblKaromxcs», «Hepsuas
cuctema nTuiy, «HepsHas cuctema
MIIEKONUTaOIMX», «HepBHas cucrema
4esI0BeKa», «DHJAOKPUHHAS CUCTEMAY,
«Pednekey.

Oo6opynoBanue: MOJI€JIM TOJIOBHOTO
MO3ra pa3InyHbIX KUBOTHBIX

VMU TOPMOHBI.
OnuceiBaTh 1€MCTBHE TOPMOHOB.
YcraHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OPraHOB HEPBHOU

Y DHJOKPUHHOMN CUCTEM U UX
GyHKUMSMH B OpraHu3Me.
XapakTepu30BaTh HBOIIOLMOHHOE
YCJI0KHEHHUE CTPOCHHUsI HEPBHOU
CUCTEMBI Y )KUBOTHBIX

HTtoro yacoB o teme 17
10 | Tema «PASMHOKEHUE U PABBUTUE OPTAHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 D opMBbl pa3MHOXKEHUS OPraHU3MOB: PackpbiBaTh coJiep>KaHUE TEPMUHOB
OpPraHU3MOB Oecrosoe (BKIII0oUasi BEreTaTUBHOE) U TIOHATUMN: Pa3MHOKEHHE, MPOCTOE

u niosioBoe. Bujel Gecrosioro
Pa3MHOKEHHUS: TOUKOBAHUE,
criopyJssius, pparMeHTaIus,
KJIOHUPOBAHHUE.

JdeMoHcTpauuu

Tabauywvl u cxemol: «BereratuBHOE
pasMHOXeHueY, « Turbl 6ecrnonoro
pa3MHOXEHU», «Pa3MHOXEHHE
XJIaMUIOMOHAAb», «PazMHOXKEeHHE
ABIJICHBI», «Pa3MHOXEHHE THAPHD)

NeJIeHNe, MOYKOBaHUE, CIIOPYJISLUS,
BEreTaTUBHOE Pa3MHOKEHHUE,
dbparmenTanus, KJIOHUPOBAHUE, TAMETHI,
criepMaTo30u/1 (CriepMuit), sIeKiIeTka,
3Ur0Ta, KOHBIOTAIIHS.

[lepeuncnsaTh 0COOEHHOCTH OECIIONIOTO
¥ TIOJIOBOTO PA3MHOXKEHUSI OPTaHU3MOB.
XapakTepu30BaTh CYIIHOCTb U (HOPMBI
0ecrooro pa3sMHOKEHHUSI OPTaHU3MOB;
Ouonornyeckoe 3HaueHue OEcroNoro
Pa3MHOKCHHS.

Paznuuate ciopy kak
CHCIUATM3UPOBAHHYIO KIETKY,
MpeAHa3HAYCHHYIO JJ1s1 0€CIO0I0ro
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pPa3MHOXKEHUS, U CTIOPHI OaKTEepHii.
OOBSICHATH MPEUMYILECTBA MOJIOBOTO
Pa3MHOXKEHUS HaJl OECIIOIbIM.
PackpsiBaTh posib KIIOHUPOBAHUS

B CEJIEKI[UU U CETTLCKOM XO03s1CTBE

10.2

IlomoBoe
Pa3MHOXKEHUE.
Merios

[TosmoBoe pasmuoxenue. [lomoBeie
KJIETKH, WiIK TameThl. Meiio3. Ctaguu
Meno3a. [loBegeHne xpoMocom

B Melo3e. KpoccuHrosep.
buonoruyeckuii cMbIC]I Meio3a U
IIOJIOBOTO TIpouecca. Menos u ero
MECTO B ’KM3HECHHOM IIMKJIE
OPTaHU3MOB.

JdeMoHcTpauuu

Tabauywl u cxemwvi: «Mero3,
«XPOMOCOMBI»

PackpeIBaTh coJiepKaHUE TEPMUHOB

Y MIOHSATHI: MEHO3, OMBAJICHTHI,
KPOCCUHTOBEP, UHTEPKUHES,
HE3aBUCHUMOE PACTIPEICIICHNUE;
KPOCCHHTOBED.

Pa3nuuaTe Ha n300paXkeHusAX (cxeMax,
Ta0IUIax) 1 MUKpOIIpenapaTax 3pesbie
MOJIOBBIE KJIETKH MJIEKOTUTAIOIINX

Y OpraHbl pa3MHOKEHUS BBICIIINX
pacTeHUI.

PackpsiBaTh CyIIHOCTH MEHO3a,
XapaKTepU30BaTh €TI0 OT/ICJIbHBIE
CTaJUU.

OnpenensTh MECTO Mel03a

B KW3HEHHBIX [IUKJIaX Pa3IMIHbIX
OPTraHU3MOB.

OOBACHATH OMOJIOTUIECKHUI CMBICIT
KPOCCHHTOBEPA, OMUCHIBATH €TI0
MEXaHU3M.

CpaBHUBaATh MEHO3 C MUTO30M;
pas3auyarh OTACIbHBIC UX CTAIUN

Ha MUKpOTIpernapaTax U n300pakeHUIX
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(cxemax, TabnuIax).
PackpbIBaTh 3BOTIONMOHHOE 3HAUCHUE
TIOJIOBOTO Pa3MHOKCHHSI OPTaHU3MOB

10.3 | 'ameTorenes. [IpenzaponspiieBoe pa3BUTHE. PackpsIBaTh conep:kaHrue TEPMUHOB

O6pa3oBanue I'ameTorenes y ;)xuBoTHbIX. I1010BBIE Y TIOHSATUM: TaMETOT€HES,
Y Pa3BUTHE MOJOBBIX xene3pl. OOpa3oBaHUE U Pa3BUTHE CIIEPMATOT€HES3, OOT€HE3, CEMEHHHUKH,
KJIETOK MOJIOBBIX KJIETOK. CriepMaToOreHes3 SUYHUKH, CIEPMATOTOHUH,
1 ooreHes. CTpOEHUE MOJIOBBIX KIETOK. | CIIEPMATOLUTHI, CIIEPMATHU/IbI,
OmiogoTBOpEHNE U IMOPUOHATBHOE CIIEPMAaTO30M/bl, OOTOHHH, OOLIUTHI,
pa3BUTHE KUBOTHBIX. CTIOCOOBI MOJISIPHBIE TENbLIA, SIMIEKIIETKA,
OIUIOJOTBOPEHUS : HAPYKHOE, aKpocoMa.
BHyTpeHHee. [lapTeHorenes. [lepeuucnsaTe cTaAuu raMeTOreHe3a
JleMoHCTpa UK y JKABOTHBIX.
Tabnuywvl u cxemvi: «['amerorenesy, OnuceiBaTh NpoOLECC TAMETOrEHE3a
«CTpoeHune ANIEeKIeTKH U €ro NepHo/Ibl, CTPOEHUE MOJIOBBIX
Y CIIEPMATO30Ua». KJIETOK.
Oo6opynoBanme: CBETOBOM MUKpOCKOIT; | Pa3znuyaTh O0COOCHHOCTH
MUKPOIPENAPAThI SIMLEKIETOK U CIEpPMATOr€He3a U OOreHE3A.
CIIEpPMATO30MI0B. OnuceIBaTh NPOLECCH] OCEMEHEHNUS
JlabopaTopHas padora «3yueHue Y OIUIOJAOTBOPEHUS, PA3HbIE BAPUAHTHI
CTPOEHMS MOJIOBBIX KJIETOK HAa TOTOBBIX | IIaPTEHOIeHE3a
MUKpOIpEenapaTax»

10.4 | UuauBuayanbHOE NuauBuyanbHOE pa3BUTHE PackpsIBaTh copepkaHue TEPMUHOB
pasBuTHE OpraHU3MOB (OHTOI'€HE3). Y IIOHATHM: OIJIOTOTBOPEHNUE, 3UT0Ta,
OpPTraHU3MOB — DOMOpuoorus — Hayka O pa3BUTHU OJlacTomMep, aKpOCOMHas peaKuus,
OHTOTECHE3 opranu3zMoB. Ctaauu 3MOpuorexnesa IIPOHYKJIEYC, TAPTEHOIEHES,

YKUBOTHBIX (HAa MPUMEPE JISITYIIKH ).

sMOpuoreHes, 1podaeHue, 61acTya,

79




denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccel (yriyOJieHHBIH YPOBEHB)

Hpob6nenue. Tunsl 1poOaeHus.
Ocob6enHocTu ApoOIeHus
MJIEKOIUTAONIUX. 3apOAbIILIEBbIC
JUCTKH (TacTpyJisiius). 3aKiagKa
OpraHOB M TKaHE! U3 3apOJIBIIIEBBIX
JUCTKOB. B3anmHoe BiIusHME YacTeit
Pa3BUBAIOLIETOCS 3apOAbIIIA
(oMOpuUOHaTBHASI MHIYKIINS ). 3aKIagKa
1JIaHa CTPOCHUS KUBOTHOTO KaK
pe3yabTaT HePaAPXUICCKHUX
B3aUMOJEHUCTBUU I'eHOB. Biausiaue

Ha YMOpPUOHAIBHOE Pa3BUTHE
paznUYHBIX (PaKTOPOB OKPY KaIOIIEH
Cpensbl.

JdeMoHcTpauuu

Iopmpem: X. lllneman.

Tabnuyet u cxemovl: «OCHOBHBIE CTaIUH
OHTOTEHE3a.

Oo6opynoBanue: Mojienb «l{ukn
Pa3BUTHUSA JIATYIIKN

MOpyJa, racTpyJjia, Heupya,
OpTaHOTEHE3, IKTOAepMa, Me30epMa,
PHTOZIEpMA, IIeJIOM, HepBHAs TPyOKa,
X0pJa, KUIleyHas TpyOoKa.
OnpenensiTe SMOPUOHATBHBIN EPUOJT
pa3BUTHUS OPTaHU3Ma U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOiieHust — oOpa3oBaHue
OJTHOCITIOMHOTO 3apO/IbIIIa — OJIACTYJIBI;
3aBHCHMOCTbH X0J1a APOOTICHHUS

OT KOJIMYECTBA JKEJITKA B SHICKIICTKE;
racTpyJISIUIO K OPraHOTEHE3.
OOBsicHATH 3TaMbl TUdPEPEHITUPOBKU
TKaHei, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapaKTepru30BaTh PETYIISLIHIO
AMOPHOHAIBHOTO PA3BUTHS;
JETEPMHUHAIINIO U YMOPHUOHAIBHYIO
UHIYKLHIO; TEHETUUYECKHUI KOHTPOIIb
pa3BUTHSI.

OO0CHOBBIBAaTh BPEAHOE BO3/ICHCTBHE
TabAYHOTO JIbIMA U AJKOTOJISl Ha XOJ1
AMOPHUOHAIILHOTO

U TIOCTAIMOPHOHAIBHOTO PA3BUTHUS
OpraHH3Ma YeJoBeKa

10.5

Pocr u passutue
YKUBOTHBIX

Poct u pa3zBuTHE )KUBOTHBIX.
[TocTaMOpHOHANBHBIN TEPUO/I.

PackpsiBaTh cogepkaHue TEPMUHOB
1 TIOHSITHH: OHTOTCHE3,
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[Ipsamoe u HEnpsAMOE pa3BUTHE.
PazButue ¢ metamopdozom

y 0€CTII03BOHOYHBIX U MO3BOHOYHBIX
YKUBOTHBIX. bronornyeckoe 3HaueHue
MPSIMOTO U HEMPSIMOTO Pa3BUTHUSI, UX
pacnpocTpaHeHue B pupoje. Turbl
pocTa )KkUBOTHBIX. DaKTOPHI pErysiun
pocTa JKUBOTHBIX U 4yesnoBeka. Ctaguu
MOCTAIMOPHOHAJIBHOTO Pa3BUTHS

y ’KHUBOTHBIX U uesioBeka. [lepuoas
OHTOTreHe3a yesoBeka. CtapeHue

U CMEPTh KaK OMOJIOTHUUECKUE
IIPOLIECCHI.

JdeMoHcTpauuu

Tabauywvt u cxemol: «Ilpsamoe

U HEMpsIMOe pa3BuTue», «Pazpurtue
MAaKNCKOTo XKyKay, «Pa3BuTre capanuny,
«Pa3BuTHE JATYIIKA.

IIpakTHyeckas padora

«BbIsiBIIEHHE TPU3HAKOB CXOJICTBA
3apOJIBILIEH ITO3BOHOYHBIX KUBOTHBIX»

OCTAIMOPHOHAIBHOE Pa3BUTHE,
MeTaMop(o3, TMYUHKA, POCT, CTapEHUE,
CMEPTb.

XapakTepu30BaTh NOCTAIMOPHOHATIBHBIH
NEePUOJ Pa3BUTHUSL OpTaHU3Ma U €ro
OCHOBHbIE ()OPMBI.

XapakTepu3oBaTh MPSIMOE pa3BUTHE

U €r0o NEePHO/IbI.

W3znarath conepxaHue Teopuii
CTapeHHUs OPraHu3MOB.

OOBACHATH OMOJIOTMTYECKUM CMBICIT
pa3BUTHS C METaMOpP(HO30M

10.6

PazmuoOxenune
Y Pa3BUTHE PACTCHUN

Pa3zmHOkeHUE 1 pa3BUTHE PACTECHUN.
["ametodut u ciopodut. Meiio3

B JKN3HCHHOM LIUKJIC PACTCHUMN.
ObpazoBaHue crop B Mpoiiecce Meio3sa.
l'ameTorenes y pacteHuil.
O1UI010TBOPEHKE U PA3BUTHE

PackpriBaTh copepkaHue TEPMUHOB
Y TIOHATHH: rameTopuT, criopodur,
aHTEPUJINH, APXETOHHUH, 3aPOCTOK,
Meracrnopa, 3apOJIbIIIEBbIA MEIIOK,
CHHEPTHU/Ibl, aHTUIIObI, MUKPOCIIOPA,
MBLIBIIEBOE 3€PHO, IBOMHOE
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PaCTUTENILHBIX OPraHU3MOB. /[BOMiHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX
pactenuii. OOpa3oBaHUEe U Pa3BUTHE
ceMeHUu. MexaHu3MBbl PeryJisiuu
OHTOT€HE3a Y PACTEHUM U JKUBOTHBIX.
JdemoHcTpanuu

Ilopmpem: C. I'. HapamuH.

Tabnuyvt u cxemol: «JIBOoMHOE
OTUIOJIOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHue ceMsiH
OJIHO/IOJIBHBIX U JIBY1OJIbHBIX
pacteHuin», <« KU3HEHHBIN UK
MOPCKOU KanycTbD», «’KU3HEHHBIN
LIUKJI MXa», «KU3HEHHbBIN IIMKJI
NAroOpPOTHUKAY, «KU3HEHHBIN LINKI
COCHBD».

JlaGopaTopHasi paGora

«CTpoeHue OpraHoB pa3MHOKEHUS
BBICILINX PACTECHUI

OILUIOZJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOUii, IepHO/Ibl OHTOT€HE3a
LBETKOBBIX PACTCHUM.
XapakTepu3oBaTb 0COOCHHOCTH
0€ecros0ro 1 MoJIOBOr0 pa3MHOKEHUS
LIBETKOBBIX PACTCHUM.

Boiaenars 0coOOEHHOCTH POTEKAHMS
raMeTOreHe3a y IIBETKOBBIX PACTECHUM.
OnuceIBaTh MPOLIECC IBOMHOTO
OIIOJOTBOPEHUS Y IIBETKOBBIX
pacTeHil U OOBICHATH €T
IIPEUMYILIECTBA I10 CPABHEHUIO

C OIUIOIOTBOPEHUEM Y CIIOPOBBIX

Y TOJIOCEMEHHBIX

Hroro vacos 1o teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB)
11.1 | Ucropwus cranoBinenus | 1 HcTopust CTAHOBJICHUS B PA3BUTHS PackpsiBaTh conepikaHre TEPMHUHOB

Y Pa3BUTHS T€HETUKH
KakK HayKH

TE€HETUKH Kak HayKu. PaboTbl

I'. Menaens, I'. ne ®pu3sa, T. MopraHna.
Poiib 0T€UECTBEHHBIX YUEHBIX

B Pa3BUTHUU T'€HETUKH. PabOTHI

H.K. Konwsuosa, H.. BaBuiosa,

Y TIOHSTUM: T€HETUKA, TE€H.
JleMOHCTpUpPOBaTh 3HAHUS UCTOPUH
BO3HUKHOBEHUS T€HETUKH.
XapakTepu30BaTh OCHOBHBIE ATAIbI
Pa3BUTHS T€HETHKN KaK HAYKU
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A.H. benosepckoro, I'.Jl. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemoHcTpanuu

Iopmpemui: I'. Mennaens,

I'. e ®@pus, T. Mopras,

H. K. Konsuos, H. 1. BaBuios,

A. H. benoszepckuii, I'. /1. Kapneuenko,
1O. A. ®unumnueHko,

H. B. Tumocdees-PecoBckuit

11.2

OCHOBHBIC ITOHATHS U
CHUMBOJIBI TCHCTUKH

OCHOBHBIE TeHETHYCSCKHUE ITOHSITHS

1 CUMBOJIBL. ' OMOIOrMYHbBIC
XPOMOCOMBI, aJIEIbHBIE TEHHI,
aJbTEpHATUBHBIC TPU3HAKH,
JIOMUHAHTHBIA U PELIECCUBHBIN
MpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta,
YuCTas JUHUS, THOPUIBI, TCHOTHIIL,
dbenoturt. OCHOBHBIE METOIbI
T€HETHUKH: THOPUIOTOTUUECKUH,

U TOJIOTUYECKUIA, MOJIEKYJISIPHO-
TE€HETUYCCKHUM.

JdemoHcTpauuu

Tabnuyv: «MeTOIBI TCHETUKI,
«CXeMBbI CKpEIIMBaHUS.
JlaGopaTopHasi pabora
«/Ipo3odnita kKak 00BEKT TeHETHICCKUX
HCCIICIOBAaHUI

PackpbIBaTh coJiep:KaHUE TEPMUHOB

Y TOHSITUM: HACJIEACTBEHHOCTb,
HacJieI0BaHUE, U3BMEHYUBOCTD,
TeHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJlICJIbHBIC TeHBI (JIJICIH),
aJbTEPHATUBHbBIC MPU3HAKH,
TOMO3Ur0Ta, F€TePO3UTOTA,
JIOMUHAHTHBIN TPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTAs JTUHUS, THOPHUIBI.
[Tonb30BaTHCA TEHETUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3aIIACHU CXEM CKPEIUBAHUSA

HToro yacoB o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIECTBEHHOCTI))

12.1 | 3akoHOMEpHOCTH 2 MoHorubpuiHOe CKpelrBaHue. PackpeiBaTh coJiepKaHuE TEPMUHOB
HacJIeI0BaHUI [IepBblii 3aKk0H MeHaens — 3aK0H Y TIOHSITUN: MOHOTHOPUIHOE
MIPU3HAKOB. eauHo00pa3usi THOPUIOB MEPBOTO CKpEIIMBAHUE, YUCTOTA FAMET,
MonorubpuaHoe nokoJieHus. [IpaBuiio TOMUHUPOBAHUS. | JOMUHUPOBAHUE, PACHICIIIICHUE
CKpELIMBAHUE Bropoii 3akon MeHnenst — 3aK0H MPU3HAKOB.

pacLIeneHus IPU3HAKOB. OnuceiBath onbIThl . Mennens
[uTosiornuecKkre OCHOBBI 110 M3YUYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTUOPHUIHOTO CKPEITUBAHMSL. napbl IPU3HAKOB Y TOPOXa MOCEBHOTO.
['unores3a YUCTOTHI TaMeET. [TpuBoUTH GOPMYIUPOBKH ITEPBOTO
JdemoHcTpanumn ¥ BTOpOT0 3aK0HOB ['. MeHnens (3akoHa
Ilopmpem: I'. Mennenb. eaMHO00pa3us THOPUJIOB ITEPBOTO
Tabauywvt u cxemwvi: «IlepBbIii U BTOPOU | MOKOJEHUS, 3aKOH PACUIEIIICHUS
3aKOHbI MeHaemns». MPU3HAKOB) U OOBACHSITH X
OO6opyaoBanue: MOJIENb LUTOJIOTUYECKUE OCHOBBI.

JUIS1 IEMOHCTPALUK 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPUTHOTO
eIMHO00pa3usi THOPUIOB MEPBOTO CKpELIMBAHUS U PEIIATh FTEHETUYECKUE
HOKOJICHHS M PACIICIUICHHUS IPU3HAKOB; | 337a4d HA MOHOTUOPUIHOE

CBETOBOW MUKPOCKOT, MUKpOIIpenaparT: | CKpelIuBaHue

«/Ipo3odumnay.

IIpakTHyeckas padora «3yuenue

PE3yIBTATOB MOHOTUOPHUIHOTO

CKpENIMBaHUS Y IPO30(DUITBD»

12.2 | Ananusupyroiiee 1 AHanuzupyouiee CKpemBaHue. PackpsiBaTh conepkaHue TEPMUHOB
CKpELMBaHHUE. [IpomMeKyTOUHBIN XapaKTep Y TIOHSTUI: aHATU3UPYIOLIEe
Hemonnoe HacjenoBaHuda. Paciierienue CKpEIIMBAHUE, HETIOJHOE
JTOMUHHPOBAHUE MPU3HAKOB IIPU HETIOJIHOM JIOMHUHUPOBAHUE, KOTOMUHUPOBAHUE.
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JIOMUHUPOBAHUU.
JdemoHcTpanuu

TaGauilbl U cXeMBbI: «AHATU3UPYIOIIEE
cKpemuBanuey, «Hemomxoe
JIOMUHUPOBAHUE)

CocCTaBnsATh CXEMbI AaHATU3UPYIOIIETO
CKPEIIMBAHUS U pEIaTh TeHETHYECKHE
3a7a4M Ha aHAJIM3UPYIOIIee
CKpEIIMBAaHUE W HEMIOIHOE
JIOMUHUPOBaHHE

12.3

Jurubpunoe
CKpEeIlIUBaHNE

JuruOpuaHoe ckpeuuBanue. Tpetuid
3aKOH MeHaens — 3aKOH HE3aBUCUMOTO
HaCJEJ0BaHUs MPU3HAKOB.
[uTonornueckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHUS.
JdemoHcTpanuu

lopmpem: I'. Mennens.

Tabauywvl u cxemwvl: « TpeTuit 3aKoH
Meunnensay.

Oo6opynoBanue: MOJEIb

JUIS1 IEMOHCTPALUY 3aKOHA
HE3aBUCHUMOT0 HACJIeA0BaHUs
MIPU3HAKOB; CBETOBOM MUKPOCKOIT;
MuKpompemnapat «/po3odumar.
IIpakTHyeckas padora

«3yuenue pe3ysbTaToB
TUTHOPUIHOTO CKPEIIMBAHUS

y IpO30(HITBI»

PackpeIBaTh coJiepKaHUE TEPMUHOB

U TIOHSITUN: TUTUOPUIHOE
CKpeliuBanue, eHOTUITUYCCKUT
pajuKa.

OmnuceiBaTh ONBITEI I . MeHaemns

110 M3YUYECHUIO HACIIECIOBAHUS

JIBYX Tap MPU3HAKOB Y TOpOXa
ITOCEBHOTO.

[TpuBOIUTH GOPMYITUPOBKY TPETHETO
3akoHa ['. Menpens (3akoHa
HE3aBHCHUMOTI'O HacJIeJOBaHUS
MIPU3HAKOB) U OOBSICHATD €TI0
IIUTOJIOTHYECKHE OCHOBBEI.

[IpuMeHATh MaTEMATUYECKUIA

pacyeT ¢ MOMOIIbI0 (HEHOTHITHIECKOTO
paauKaia ¥ METOJa MEPEMHOKECHUS
BEPOSITHOCTEN BAPUAHTOB PACUICTICHUS
MIPU3HAKOB Y TIOTOMKOB I10 (DEHOTHITY
Y TEHOTHITY.

CocTaBasATh CXEMbI JUTHOPUIHOTO
CKpEUIMBAHMS U PEIIaTh TEHETUYECKUE
3a7a4u Ha JUTHOPUIHOE CKPEIIMBAHKE
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12.4 | CuenuienHoe CueruieHHOE HAce0BaHUE MPU3HAKOB. | PacKpbIBaTh coepKaHuEe TEPMHUHOB
HacJIeJ0BaHUE Pa6otsl T. Moprana. Cremniennoe Y IIOHATUN: CLEIUIEHHOE HACJIEJ0BaHUE,
MPU3HAKOB. HacJieI0BaHUE T'€HOB, HapyIlIEHUE HapylLIeHUs! CLUEIJICHUS T€HOB,
XpoMOCOMHas TEOpHsI CUEIUICHUS] MEXI1Yy T€HAMH. KPOCCHUHTOBEp, peKOMOMHAIINSI T€HOB,
HACJIEJICTBEHHOCTH XpOoMOCOMHas TEOpHUs reHeTUYECKHE KapThl, MOpPraHua.

HACJIE/ICTBEHHOCTH. [TpuBOIUTH POPMYITHPOBKH 3aKOHOB
JeMoHCTpanun Moprana (3akoHa CUEIIEHHOTO
Ilopmpem: T. Mopras. HACJIEJJOBAHUS TEHOB U 3aKOHA
Tabnuyet u cxemol: «CuenieHHOe HapYUICHUS CIIETVICHUS MEX/1y F'eHaMu )
HacJieI0BaHUe MTPU3HAKOB U OOBSACHATH UX IIUTOJIOTUYECKUE
y ApO30(GUIIBD». OCHOBBI.
Oo6opynoBanue: MOICIb [TepeuncisiTh OCHOBHBIE MOJIOKEHUS
JUIS1 IEMOHCTPALMU CLENIIIEHHOTO XPOMOCOMHOM TEOpUHU
HACJIEOBaHUs MPU3HAKOB. HACJIEJCTBEHHOCTH.
Pewrate renernueckue 3a1auu
Ha CIIEIJIEHHOE HACJIEIOBAHUE TEHOB
Y HapyIIECHHUE CIEIVIEHUS MEXIY
reHaMu
12.5 | 'enetuka nmona ['enernka nosa. XpoMOCOMHBIN PackpeiBaTh coziepkaHue TEPMUHOB

MEXaHHU3M OINPEAEIIEHUS MOJIA.
AyTOCOMBI 1 MIOJIOBBIE XPOMOCOMBI.
['omorameTHbIN U T€TEPOraMETHBIN
noJ. I 'eHeTnueckas CTpykrypa
OJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.
JdemoHcTpauuu

Tabnuysl u cxemvi: «I'eHeTHKa MONaY,

Y TIOHSITUI: ayTOCOMBI, TIOJIOBBIE
XpOMOCOMBI, TOMOTaMETHBIH M0,
reTepOramMeTHBIN MOJ.

OOBACHITH XPOMOCOMHBIN MEXaHU3M
OTpeJIeNICHUs T0J1a Y OPraHUu3MOB.
[IpuBOAMTH MpUMEPHI HACEAOBAHUS
MPU3HAKOB, CLICTVICHHBIX C MTOJIOM.
CocTaBiaTh CXeMbl CKPEIUBAHUS
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«Kapuotun uenoseka», «Kapunorun
npo30oduiiby, «KapuoTui nTULib

U peliaTh FTeHETUYECKUE 3a/1a4H
Ha HacJIeJJ0OBaHUE NPU3HAKOB,
CLIETJICHHBIX C ITOJIOM.

[TpuBOANTH MPUMEPHI TEHETUUECKUX
3a0osieBaHui U 1e(PEKTOB

y OpPraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMU
XpOMOCOMaMu

12.6

I'emoTun kak
LIEJIOCTHAsI CUCTEMA

I'enoTun Kak 1eJ0CcTHAs CUCTEMA.
[LrernoTponust — MHOXKECTBEHHOE
nercTBue reHa. MHOKECTBEHHBIN
ajurenn3M. B3aumoiencTeue
HeaJJICIbHBIX T'€HOB.
KoMrmuiemeHTapHOCTS.

Onucras. [Toamumepus.

['eneTnueckuit KOHTPOJIb

pa3BUTHS PACTEHHM, J)KUBOTHBIX

1 YEJIOBEKA, a TakKe (PU3HOIOTHIESCKUX
MIPOLIECCOB, MOBEACHUS U1 KOTHUTUBHBIX
byHKIH.

['eneTnueckre MeXaHU3MbI
CHUMOHOreHe3a, MeXaHU3MbI
B3aMMO/ICCTBUS «XO35IMH — [apa3uT»

U «XO35TUH — MUKPOOHOM.
['eHeTHUECKHE ACTIEKTHI KOHTPOJIA

1 U3MEHEHUS HACJICJICTBEHHOM
“H(pOpMAIIUK B TOKOJICHUAX KIETOK

Y OPraHU3MOB.

PackpeIBaTh coep:kaHue TEPMUHOB

Y TTIOHSTHI : MHOJKECTBEHHOE ICHCTBHE
reHa (rieorpornusi),
KOMIUJIEMEHTapHOCTb, ATTUCTA3,
MOJTUMEPHSL.

Omnpenensats GOpPMBI B3aUMOICHCTBUS
aJlJICIbHBIX M HeaJICJIbHBIX T'CHOB.
[TpyuBOAUTE MPUMEPHI INIEHOTPOITHOTO
NEeHUCTBUSA T'€HOB.

PemaTte reseTudeckue 3agaun

Ha B3aNMO/CHCTBHE HEAJUICIbHBIX
I'CHOB
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JdemoHcTpanuu
Tabnuyvt u cxemvl: «MHOXKECTBECHHBIN
ajienu3My; «B3auMoaecTBEe T€HOBY

Nrtoro yacos no teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYNBOCTH»

13.1 | I3MeH4YHBOCTH 1 BzanmoeiicTBre TeHOTHITA B CPEIbI PackpsiBaTh coiepkaHe TEpPMUHOB
NpU3HAKOB. Buib npu hopMupoBaHuH (HeHOTHIIA. Y TIOHSITUI: HK3MEHYHUBOCTD,
U3MEHYHUBOCTU N3MeHYnBOCTH MPU3HAKOB. HEHACIIeJICTBEHHAS N3MEHUNUBOCTb,

KauecTBeHHBIE U KOJTMYECTBEHHBIC HACJICJICTBCHHAS] H3MEHUNBOCTb.
NpU3HAKU. BUIBI H3MEHYUBOCTH: CpaBHHMBaTh HEHACJICICTBEHHYIO
HEHACIICICTBEHHAS U3MEHYHMBOCTh C HACIIEICTBEHHOM.
Y HaCJIEJICTBEHHASI. [TpuBOIUTH MPUMEPHI KAYECTBEHHBIX
JeMoHCcTpaun U KOJIMYECTBEHHBIX MPU3HAKOB
Tabnuyst u cxemvl: «Bupl OpPraHu3MOB, IPOSIBICHUN
U3MEHUYUBOCTH. y OpraHU3MOB HEHACJIEICTBEHHON
O0opynoBaHue: )KUBbIC U TepOapHbBIC Y HaCJICACTBEHHON U3MEHUYUBOCTH
AK3EMIUISIPbl KOMHATHBIX PACTCHHUIA;

pucyHnk# (potorpadun) )KUBOTHBIX

C Pa3JIMYHBIMH BHJIAMH U3MEHYUBOCTHU

13.2 | MoaudukannonHast 2 MoaudukannoHHas U3MEHYHUBOCTb. PackpsiBaTh cofiepkaHue TEpPMUHOB
WU3MEHYHMBOCTD Ponb cpenst B popmupoBanumn Y TIOHSITHI: MO (DHUKAITMOHHAS,

MOIU(PUKAIUOHHON N3MEHUYNBOCTH.
Hopma peakuuu npusHaka.
BapuanuoHHbIl psi M BapualiOHHAS
kpuBas (B. Moranucen).

CaoiicTBa MOIU(PUKALIUOHHOM
VU3MEHYNBOCTH.

Wi GEeHOTUITYECKas, U3MEHYUBOCTb,
BApHUAHTA, BAPUALMOHHBIN P,
BApHALMOHHAS KpUBasi, HOpMa
peaKuny Npu3HaKa,

MoaupuKaIu.

XapakTtepu3oBaTh CBOMCTBA
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JdemoHcTpanuu

Tabnuyvl u cxemoi:
«MoaudukalioHHass K3MEHYUBOCTHY.
OOopynoBaHue: )KUBbIE U repOapHbIe
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
pucyHku (potorpadum) >KMBOTHBIX

C IpUMeEPaMH MOIU(PUKALUOHHOM
U3MEHYHMBOCTH.

JlaGopaTopHasi paGora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIUOHHON N3MEHUYNBOCTH.
[TocTpoenue BapruallMOHHOTO psiia

Y BAPUALIMOHHOU KPHUBOM»

MOJAU(PUKALUOHHON U3MEHYUBOCTH.
IToka3sIBaTh posb YCIOBUM BHEIIHEN
Cpellbl B pa3BUTUU MOAN(DUKALIMOHHON
VM3MEHUYHUBOCTU Y OPTaHU3MOB.
CtpouTh BapuallMOHHBIE PAIbI

U TpadUK KpUBOM HOPMBI peaKIMU
IIPU3HAKOB Y Pa3JIMYHBIX OPraHU3MOB

13.3

I'enoTnnuueckas
U3MEHYUBOCTD.
KomOunaTusHas
U3MEHYHBOCTH

I'enoTunuueckass N3MEHYHUBOCTb.
CBolicTBa TEHOTUITHYECKOM
W3MEHYUBOCTH. BUJIbI TEHOTUIIMYECKOM
M3MEHYMBOCTH: KOMOMHATHBHAS,
MyTallMOHHAS.

KomOnHaTrBHAst N3MEHYHBOCTD.
Melio3 1 MoJIOBOM IMPOLECC — OCHOBA
KOMOWHATUBHOM U3MEHYHBOCTH.
Posib KOMOMHATHBHOM H3MEHYHNBOCTH
B CO3/IaHMU T€HETHYECKOIO
pazHooOpa3us B IIpejenax oOaHOTO
BHJIA.

JdemoHcTpauuu

Tabnuyvt u cxemor: «KoMOMHATUBHAS

PackpsiBaTh conepkaHue TEpMUHOB

Y TIOHSITUI: KOMOMHATUBHAS
M3MEHYMBOCTh, MYTallHOHHAS
W3MEHUYMBOCTh, KOMOMHAIINH, MYTaIIHH.
XapakTepu3oBaTh CBOMCTBA
F€HOTUINYECKON U3MEHYNUBOCTH.
OnuceIBaTh MEH03 U MOJIOBOM MPOIIECC
KaK OCHOBY MPOSIBIICHUSI Y OPTaHU3MOB
KOMOMHATUBHON M3MEHUYUBOCTH.
[Toka3pIBaTh HA KOHKPETHBIX TPUMEPAX
POJIb KOMOMHATUBHOM U3MEHUYUBOCTH
B CO3JaHUU T€HETUYECKOTO
pa3HO0Opa3usi OpPraHnu3MOB B IpeJIeax
OJIHOTO BUJA.
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U3MEHUYUBOCTBY, «Meno3y,
«OmIog0TBOpEHNE»

CpaBHUBATh TEHOTUITMYECKYIO
U3MEHUYUBOCTh C MOJU(UKALIMOHHON

13.4

Myranuonsnas
U3MEHYUBOCTb.
3aKOHOMEPHOCTHU
MYTaIMOHHOTO
npolecca.
ONUreHeTruKa

MyTanunoHHast U3BMEHUYUBOCTh. BHUIbI
MyTalllii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE U
WHyIITUPOBaHHBIE MyTallUu. S 1epHbIe
Y LUTOIUIa3MATUYECKUE MYTAIUU.
ComaTtrueckure 1 MoJIOBbIE MYyTallUU.
[IpyuunHbBI BOSHUKHOBEHHUSI MYTaIlUMN.
MyTareHsl ¥ UX BIUSHUC

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO MpoIiecca. 3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJIEJCTBEHHON M3MEHYMBOCTH
(H.W. BaBuiioB). BHesnepHas
M3MEHUYUBOCTD M HACJIEICTBEHHOCTb.
JdemMoHcTpauuu

Iopmpemuwi: T'. [Ie ®pu3s,

B. Uoranncen, H. 1. BaBuios.
Tabnuywl u cxemsi.: «I'eHeTUUECKHE
3a00JIEBaHUS YEIOBEKa», « BUIbI
MYyTaL».

OO6opynoBanmue: xKuBble U repOapHbIE
HK3EMILISIPbl KOMHATHBIX PACTEHUN;
pucysku (potorpadum) )KUBOTHBIX
C Pa3JIMYHBIMU BUIAMU
VW3MEHYNBOCTH.

PackpsIBaTh copepkaHue TEPMUHOB
Y MIOHATHI: MyTallUHl, XPOMOCOMHBIE
nepecTpoiiku (abeppaiun),
MOJIMIUION S, AHEYTUIOUUS, MyTaHT,
MyTareHsl.

IIpuBOAUTE NIpUMEPBI MYy TALIUM,
BCTPEYAIOIINXCS Y Pa3HBIX OPraHU3MOB.
Knaccudunmponats MyTanum

10 Pa3HbIM OCHOBAHUSIM.

Pa3znuyaTh Ha n300paxeHus X (cxemax,
Ta0JIMIIaX) TeHHbIE MYTAallHH,
XPOMOCOMHBIE IIEPECTPOUKH Pa3HbIX
BHUJIOB: JIEJIELIUH, TYTUIMKALIUH,
TPAHCJIOKAllM1, UHBEPCUU; T€HOMHBIE
MYyTaLHHU.

CpaBHUBATh MEXIY COO0M MyTaINH
pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYyTallMOHHON U3MEHYUBOCTH.
HaspiBaTe npuymHbI MyTaluii,
BBISIBJIATh MCTOYHHUKHU (DAaKTOPOB-
MYTareHOB B OKPYKaroLIen cpeae
(KOCBEHHO).

[TpuBoUTH (hOPMYITUPOBKY 3aKOHA
TOMOJIOTUYECKHX PSAA0B
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IIpakTHyeckas padora
«MyTtanuu y 1po30(]uiibl (Ha TOTOBBIX

1 HACJIEJICTBEHHOU N3MEHYNBOCTH
H. N. BaBuwioBa 1 000CHOBBIBATH €I'0

MUKpOTIperapaTax)» 3HAYEHUE TSI TIPAKTHKHU CEIBCKOTO
X031CTBA
Nrtoro yaco no teme 6
14 | Tema «I'eHeTHKA YeT0BEKA»

14.1 | I'eneTHKa YenOBEKa. 3 KapuoTtun uenoseka. MexayHaponHas | PackpeIBaTh cojiepkaHre TEPMUHOB
MeTo b1 porpaMma MCCIlIeJOBaHUs TCHOMA U MOHSATHI: CEKBCHUPOBAHHE, KapTa
MEIUITUTHCKOM qestoBeKa. METO bl M3YYCHHS TEHETUKN | XPOMOCOMBI, IIPOOAHI, HACIICICTBEHHBIC
TCHETHUKH YeJIOBEKA: F'eHeaJOTHICCKUM, 00s1e3HM (MOHOTCHHBIC, ITOJIMTCHHBIC,

OJIM3HEIOBBIN, IUTOTCHETUYECKHH,
MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE ONpe/IeTICHUE TeHOTHUTIA:
MTOJITHOTEHOMHOE CEKBEHUPOBAHHUE,
TCHOTUITUPOBAHUE, B TOM YHUCJIIE

¢ noMoieto [1IP-ananu3a.
HacinencrBennsle 3a00JI€BaHUS
yeJioBeKa. ['eHHbIe 1 XpOMOCOMHBIE
0ose3HH yelioBeka. boiesnu

C HacJIeACTBEHHOM
MIPEPaACIIONOKEHHOCTHI0. 3HAUCHUE
MEIUIMHCKON IT'€HETHUKH

B MIPEIOTBPAILICHUM U JICYCHUU
FeHETUYECKHX 3a00JIEBAaHMI YETIOBEKA.
MenuKo-reHeTHYECKOS
KOHCYJIbTHUpOBaHUE. CTBOJIOBBIE

T'C€HHBIC, XPOMOCOMHBIE ), MEIHKO-
Ir€HETUYECKOE KOHCYJIbTUPOBAHUE,
JOPOJ0Bast AMAarHOCTHKA, aMHUOLIEHTES.
[lepeuncnsaTb 0COOEHHOCTH U3yUEHUS
TE€HETUKH YEJIOBEKA U METObI
MEIUIIMHCKON T€HETUKH.
XapaKkTepu30BaTh METOJIbI U3YUECHUS
I€HETUKH YeJIOBEKA (T€HEAIOrMYECKHUI,
OJIM3HEIIOBBIN, IIUTOICHETHYCCKHH,
MOJIEKYJIIPHO-TEHETUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUI ).
OnuceIBaTh LIENH, 33/1a4U

U JOCTHXKEHUSI MEKTyHAPOIHOM
nporpaMmbl «I'€HOM UeoBEKay.
Paznuuars Ha n300pakeHUsX (cxemax,
Ta0IUIAX) KapThl XPOMOCOM
(renetnueckue, (U3NUYECKUE,
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KJIeTkH. [ToHsATHE «TeHETHYECKOTO
rpy3a». OTUYECKHE ACTIEKTHI
UCCIIeIOBAaHUN B 00JaCTH
peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX
KJIETOK.

I'enetnyeckuie HakTOPHI MOBBIICHHOM
YYBCTBUTEJILHOCTH YEJIOBEKA

K QU3MUECKOMY U XUMHUYECKOMY
3arpsA3HEHUIO OKPYIKAIOIIEH CPEeIbl.
I'eneTnyeckas nmpeapaconokKeHHOCTh
YeJI0BEKa K TATOJIOTHSIM.
JdeMoHcTpauuu

Tabauyvt u cxemwl: «KapuoTur
4eJioBeKa», «MeToabl u3ydeHus
T€HETUKH YeJIOBEKay, « 'eHeTnueckue
3a00JIeBaHUS YEITOBEKaAY.
IIpakTuyeckas pabora
«CocCTaBlIEHHE U aHAIU3 POAOCIOBHOIN

CHKBEHCOBBIE).

OnuceIBaTh METOBI COBPEMEHHOTO
OTIpeICIICHHsI TCHOTHUIIA OpTaHU3Ma!
MOJITHOTEHOMHOE CEKBECHUPOBAHHUE,
TCHOTUITMPOBAHHUE, B TOM YHUCIIC

¢ nomoieso I11[P-ananu3a.
XapakTepu30BaTh HACICACTBCHHBIC
3a00JIeBaHUs YeI0BEKa U 3a00JIEBaHUS
C HacCJIEACTBEHHOU
IIPEIPACTIOIOKEHHOCTBIO.
CpaBHUBATh T'€HHBIE, XPOMOCOMHBIE
00J1e3HH YeJIOBEKa U 00JIE3HU

C HaCJIECTBEHHOU
MIPEAPACIIONOKEHHOCTBIO.
YcraHaBIMBaTh B3aUMOCBSI3b MEXKITY
HAacJIeICTBEHHBIMU 3a00JIEBAaHUSIMU
YyeJI0BeKa U UX TeHETUYSCKOM OCHOBOM.
OO0O0CHOBBIBAaThH 3HAYEHHE MEIUKO-
TCHETHYCCKOT'0 KOHCYIbTUPOBAHUS

B MIPEJIOTBPAIICHUN U JICYCHUN
HAcCJIEICTBEHHBIX 3a00JIEBaHUI
YyeJI0BeKa

Htoro yacos o teme 3
15 | Tema «CeJjieK1Iusi OPraHu3MoOB)
15.1 | OcHOBHEBIE TOHATHUSA 1 JlomecTuKamus U CeIeKIHus. PackpsiBaTh cogepkaHne OCHOBHBIX

CCJICKIINHN

3apOXKICHUE CEIICKIINU
A JOMECTHUKAIIUHU. Y YCHHE

MMOHSITHUI ; CEICKIUS, JOMECTUKALIHSI,
MIPUMUTHBHAS CEJIEKIHUS,
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H.W. BaBunosa o LlenTpax
IPOUCXOKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHul. Pomb cenexuuu
B CO3/IaHUM COPTOB PACTEHUN U MOPO]
*KUBOTHBIX. COpT, MOpOAA, IITAMM.

3aKOH TOMOJIOTHYECKUX PAOOB
B H&CJ’IGI[CTBGHHOﬁ HU3MCHYUBOCTHU

H.W. BaBunoBa, ero 3HaueHUE

JUTSL CEJIEKITMOHHOM PaOOTHI.
JdemoHcTpanuu

Ilopmpemuwi: H. V1. BaBunos,

N. B. Muuypumn, I'. /I. Kapneuenko,
I1. I1. Jlykesnenko, b. JI. Actaypos.
Tabauyvt u cxemol: «L{eHTPHI
IPOUCXOXKIEHUSI U MHOTO00pasus
KYJbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJICICTBEHHOW U3MEHYUBOCTI.
JlabopaTtopHnasi padora
«/3yuenune copToB KyJbTYPHBIX
pacTeHui U NOpoJ JOMAIITHUX
YKABOTHBIX»

KOMOUMHATUBHAs CEJIEKIUs, COPT,
1opoja, ITaMM.

[lepeyucnsaTe OCHOBHBIE ATAIIbI
Pa3BUTHA CEJIEKIUU KaK IpolLecca

Y HAyKH.

XapakTepu3oBaTh COJIEPKAHUE
yuenus H. U. Basuiiosa

o LleHTpax mpoucxoxIeHHs

¥ MHOT000pa3usi KyJIbTypPHBIX
pacTeHUI.

[Toka3zbiBaTh LIeHTpBI MPOUCXOKACHUS
U MHOT'000pa3us KyJlbTYyPHBIX
pacteHuii u LleHTpsI fOMECTUKALIUU
JIOMAIIHUX JKUBOTHBIX HA KapTe

MHpPA, CBSA3BIBATh X MECTOMOJIOKEHNE
C 0YaraMu BO3HUKHOBEHUS JPEBHEUIITNX
[IUBWJIN3AIIHN.

CpaBHUBATH COPT, TOPOY, IITAMM

C BUJIaMU-POJUYAMH.

OO0O0CHOBBIBAThH 3HAYECHHUE 3aKOHA
TOMOJIOTUYECKUX PSIJIOB

B HACJIEJCTBEHHON N3MEHUYMBOCTH

H. 1. BaBunoBa a5 CeNeKIIMOHHOM
paboThI.

OnuceIBaTh MEPCIEKTUBBI
JIOMECTHKAIINHU U CO3JIaHHE HOBBIX
COPTOB KYJIbTYPHBIX PACTCHUM, TTIOPOJT
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JIOMAIIHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB

15.2

MeTtoabl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
U3YUYCHHE

1 UCIIOJIb30BaHHUE
FeHETHYECKUX

pecypcoB

Mertonbl CeneKIUOHHON PabOTHI.
HckyccTBeHHBIN 0TOOP: MACCOBBIN

Y UHJWMBUYaJbHBINA. DTarbl
KOMOUWHAIIMOHHOM CEJIEKIIMH.
HcnpiTanue mpou3BouTeNnei

1o MOTOoMCTBY. OTOOp 1O TEHOTHUTTY

C TIOMOIIIBIO OIIEHKH ()eHOTHUTIA
MOTOMCTBA U OTOOP T10 TEHOTHITY

¢ nomouipto ananusa JHK.
HckyccTBeHHBINM MyTareHes Kak MeTo/]
CEJICKIIMOHHOU paboThI.
PamuannoHHbBIN 1 XUMWYECKUN
MyTareHe3 Kak ICTOYHUK MYTallHii

y KyJbTYPHBIX ()OPM OPTaHU3MOB.
Hcnonp3oBaHre TEHOMHOTO
pPEIAaKTUPOBAHUS U METOJOB
pexkomOunanTHRIX JJHK 11 momydenust
MCXOJIHOT'0 MaTepHaa JJis CeJICKIHUU.
[lonyuyeHnue MoIUMIONAOB.
BryTtpuBugoBas rubpuan3anus.
bru3kopoICcTBEHHOE CKpENIMBAHHKE,
wi nHOpuanHT. HepoactBennoe
CKpENIMBaHUE, WIIA ayTOPUIUHT.
I'eTepo3uc u ero NpuYMHEL.
Hcnonw3oBanue rereposzuca

PackpeIBaTh coJiepKaHuE TEPMUHOB

Y TIOHSITUI: HICKYCCTBEHHBIN 0TOOp,
IIPOU3BOJUTEIH, DIKCTEPHED,
OJIM3KOPOACTBEHHOE CKpEIlIUBaHUE,
WJIU UHOPUIMHT, HEPOJCTBEHHOE
CKpelIMBaHUE, U AyTOPUIUHT, YUCTAs
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE peIaKTUPOBAaHUE,
HMCKYCCTBEHHBIN MyTareHes, (pakTopsbl-
MyTareHsl, MOJUIIIONIbI, OTAAJICHHAS
ruOpuan3aiys, CEeKBEHUPOBAHHE.
XapaKkTepu30BaTh OCHOBHBIE METObI
CEJIEKLIMM PACTEHUI U KUBOTHBIX:
HMCKYCCTBEHHBIN OTOOD

¥ THOPUTU3AIIHIO.

CpaBHUBATh MAaCCOBBIN HCKYCCTBEHHBIN
0TOOp C MHJIUBUAYAJIbHBIM, TOKA3bIBATh
VX 3HAUYECHUE JUUIS CEJEKIUU
KYJbTYPHBIX PACTEHUN U TOMAITHUX
KUBOTHBIX.

[IpuBOAUTH KOHKPETHBIE TPUMEPHI
OTJIaJICHHOW THOpUIU3allMU B CEJIEKIINH.
OnuceiBath onbIT I'. . Kapnieuenko

10 TIPEOI0JICHUIO OCCIITOAUS
ME>KBHJI0BBIX THOPHUJIOB.
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B cenekunu. OtaaneHHas
rubpuauzanus. [Ipeononenue
OeCIUI0IUs MEKBUIOBBIX THOPUJIOB.
JlocTrKeHus CeNIeKIIMU PaCTeHUH U
YKUBOTHBIX.

CoxpaHeHue U U3YUEHUE TEHETUUECKUX
PECYpPCOB KyJIbTYPHBIX PACTEHUM U UX
JTUKUX POAUYEH I CO37aHUsI HOBBIX
COpPTOB M THOPHUIOB
CEIIbCKOXO03IMCTBEHHBIX KYJIBTYP.
JdemoHcTpanuu

Ilopmpemuwi: H. V1. BaBunos,

H. B. Muuypumn, I'. 1. Kaprieuenko,
H. bopnoyr, 1. K. benses.

Tabauywl u cxemvi: «KMeTONBI
cenekmuny, «OTnajeHHas
rubpuauzanus», «MyrtareHesy.
JlaGoparopHasi padora

«3yyeHne METOI0B CEJICKIINU
pacTeHun»

IIpakTHyeckas padora

«IIpuBHBKa pacTeHUI».

Ikckypceusi «KOCHOBHBIE METOIbI

U JIOCTUKEHUS CENEKIIMU PACTCHUM

Y ’KUBOTHBIX (Ha CEJIEKIMOHHYIO
CTaHIIUIO, TUIEMEHHYIO Pepmy,
COPTOUCIIBITATEIbHBIN YYaCTOK,

Pa3nuuaTe Ha N300paxkeHusx (cxemax,
Ta0JIMIAaX) Yy OTAEIbHBIX
MPEICTaBUTENIE KOHKPETHOTO COPTA
Y TIOPOJIbI XO3SMCTBEHHO LICHHbIE
MPU3HAKHU, HEOOXOANUMBIE YEIOBEKY.
XapakTepu30BaTh POJIb CENEKIUN

B 00ecrnieueHnH NPOJOBOILCTBEHHON
0€30MacHOCTH YeJIOBEUYECTRA.
[TprBOIUTH KOHKPETHBIE TPUMEPHI
JOCTHXKEHUHN CENEKIINH KYJIbTYPHBIX
pacTeHH U IOMAITHUX KUBOTHBIX

B Poccun
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B TEIUIMYHOE XO35IMCTBO,
B 1a0OpaTOPHIO arpOyHUBEPCUTETA
WIM HAYYHOTO LIEHTPA)»

HToro 4yacos 1o teme 4
16 | Tema «bnoTexXHOI0TUS U CHHTETHYECKAS OO0 U
16.1 | buotexHonorus KaK 1 OOBEKTHI, UCIIOJIb3yEMbIE PackpsIBaTh conepkaHue TEPMUHOB

HayKa U OTpacilb
IPOM3BO/ICTBA

B OMOTEXHOJIOTUH, — KJIETOYHBIC

Y TKAaHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTEPUCTHKA.
TpanurnmonHas GMOTEXHOJIOTHS:
xJieboneueHue, noxydeHue
KHCJIOMOJIOYHBIX MTPOAYKTOB,
BUHOJIeTHEe. MUKPOOHOIOTHUeCKUI
cunTe3. OOBEKTHI
MUKPOOHOIOTHYECKUX TEXHOJIOTHH.
[TpousBojicTBO O€NKa, AMHHOKHCIIOT
Y BUTAMHUHOB.

JdemMoHcTpauuu

Tabnuywl u cxemvi: «Vcnonb3oBaHUe
MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJICTBEY.

JlabopaTtopHasi padora

«3yuenue o0bEKTOB
OMOTEXHOJIOTHI.

IIpakTuyeckas padora
«ITonydyeHne MOJIOYHOKHUCITBIX
MIPOAYKTOBY.

Y MTOHATUI: OMOTEXHOJIOT U,
TPaJUIMOHHAS OMOTEXHOJIOTHS,
MUKPOOHOJIOTHYCCKUI CHHTE3,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOTHSI.
[TepeyuncnaTh HanpaBICHUS
OMOTEXHOJIOTHH; IIE€]IA U 3a0a4H,
CTOSIINE TTepe] OMOTEXHOIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
UCIIOJIb3yeMbIE B ONOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPBI,
MHUKPOOPTaHHU3MBI.

OnuceIBaTh OCHOBHBIE METOIBI
TPaJIUIIMOHHON OMOTEXHOJIOT U

U JTOCTHIKEHUS MUKPOOHUOIOT MIECKOM
TEXHOJIOTHH.

OOOCHOBBIBATH 3HAUEHUE
OHMOTCXHOJIOTHUH

IUIS CEJIBCKOXO3AMCTBEHHOTO
IIPOU3BO/ICTBA
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Ikckypeus «buorexHonorus —
Ba)KHEHIIasi TPOU3BOAUTENbHAS CUIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTMYECKOE
IIPOU3BOJICTBO)»

16.2

OcHOBHBIC
HaIpaBJICHUS
CHUHTETHUYCCKOM
OMOJIOrnH

Co3nanue TEXHOJIOTUH

Y UHCTPYMEHTOB LI€JICHAITPABICHHOTO
W3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C IEJIBIO TTOJTyUYEeHUS
OpraHU3MOB U UX KOMIIOHCHTOB,
coepKalIuX HE BCTpEYaIOIINeCs

B IIPUPOJie OMOCUHTETHYECKHE MY TH.
Knerounas unxenepus. Metoibl
KYJBbTYpPHI KJIETOK U TKaHEW pacTeHUM 1
*KUBOTHBIX. Kprobanku. ComaTudeckast
TUOPHUIN3ALNS ¥ COMATUICCKHM
smOpuorenes. Mcnonas3oBanue
rariouJI0B B CEJIEKIIMU PACTCHUH.
HckyccTBEHHOE OIIOIOTBOPEHUE.
PexoHcTpyKIIKS SAULIEKIIETOK U
KJIOHUPOBAHUE )KUBOTHBIX. MeTo T
TpPaHCIUIAHTALIUH SIAEP KIETOK.
JdemoHcTpauuu

Tabnuywl u cxemwi: «Knerounas
UHKEHEPUS»

PackpeIBaTh coiepkaHre TEPMUHOB

Y TIOHSITHI: KJIICTOYHAs! WHKCHEPHSI,
KJIETOYHAS TEXHOJIOTHSI, METO/L
KyJbTYPBI KJIICTOK U TKaHCH,
TOTHIIOTEHTHOCTb, TUTFOPUITOTCHTHOCTb,
CTBOJIOBBIC KJICTKH, MUKPOKJIOHAIBEHOE
pa3MHOXCHHUE pacTEHUI, COMaTHUeCKas
rUOpUIN3aIINs, TAIIONIbI, THOPUIOMBI,
MOHOKJIOHAJILHBIE U ITOJIUKIOHAILHEIE
aHTHUTEJIa, METO ] TPAHCIUIAHTALINH SIJIEP,
KJIOHUPOBAHUE.

XapakTepu30BaTh OCHOBHBIC
HaIPaBJICHHUS] CHHTECTHYCCKOM
OMOJIOTUH.

OnrchIBaTh Ha KOHKPETHBIX MPUMEpax
METObI KJICTOUYHON WHKCHEPHUH.
[IpuBOUTH MPUMEPHI MCTIOJIB30BAHUS
MOHOK/IOHAJILHBIX U MOJIMKIOHAIBHBIX
AHTUTEN B MEIULIMHE.

OreHuBaTh 3HaUYEHUE CUHTETHYECKOMN
OMOJIOTHH TSI CEBLCKOr0 XO35HCTBA

1 MEIULIMHBI
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16.3 | XpomocomHas 1 XpOMOCOMHAs U T€HHAsl NHKECHEPHS. PackpsiBaTh conepkaHue TEpMUHOB
Y TeHHAsl MHKEHEPUs] HckyccTBeHHBIN CUHTE3 TeHa U Y TIOHSITUI: T€HHAasl UHXKEHEepus,

KOHCTPYHUPOBaHUE PEKOMOMHAHTHBIX PECTPUKIIMOHHBIE YHIOHYKJII€a3bl
JIHK. JlocTrkeHHsI M IEPCIEKTUBEI (pecTpHKTa3bl), JIUIKUE KOHIIBI,
XpPOMOCOMHOM Y TeHHON UH>KEHEPHH. TTa3MU/JIbl, PECTPUKIIUS,
DKOJIOTUYECKHE U ITHUECKUE JUTUpPOBaHUE, TpaHchopMmanus,
npo0seMbl TEHHOW UHXKEHEPHH. CKPUHUHT, TPAHCT€HHbIE
JdeMoHcTpanun (reHeTM4YecKr MOIU(DUIIMPOBAHHBIC)
Tabnuyet u cxemol: «I'eHHas OpraHU3MBI.
UHKEHEePUS» OnuceIBaTh METO/IbI

PENPOIYKTUBHOTO U TEPATIEBTUYECKOTO
KJIOHUPOBAHUSI, KJICTOYHBIC T
€XHOJIOTHH M CIIOCOOBI TEHETHYECKOU
WH)XEHEPHH.

XapakTepu30BaTh JOCTHKCHUS TEHHOU
WH)KEHEPHH.

O1eHNBATh DKOJIOTHYECKHE

1 ATUYCCKUE MPOOIIEMBI
KJIOHUPOBAHUS M CO3aHUS
TPaHCTEHHBIX OPTaHU3MOB,
MIEPCIIEKTUBBI Pa3BUTHS

XpPOMOCOMHOM U T€HHOU

WHXEHEPUU
16.4 | MenunuHCKHE 1 MenuinHckre OMOTEXHOJIOTHH. PackpeiBaTh conepxanue
OMOTEXHOJIOTHH TEPMUHOB U MOHSITHUI: MEAUIIUHCKAS

OMOTEXHOJIOTHSI, METAa00JIOMHBIN
aHAJIN3, TEHOLICHTPUYECKUI aHaIu3,
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[IEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHasi MEIUIMHA.
XapakTepu3oBaTb METOBI
MeTa00JIOMHOTO U T€HOLIEHTPUYECKOTO
aHaJIu3a; UCIOJIb30BAHUE CTBOJIOBBIX
kieTok; I II[P-nuarsoctuky; TapreTHyto
TEpaIuIo paka

HToro gyacos 1mo teme 4
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pa3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB 00yyaroIuxcs
y4eOHOro npeameTa
1 Tema «3apoxkaeHue u pa3BUTHE IBOJIOIMOHHBIX PeACTABIEHUI B OMOJI0THH»

DBOJIIOLIMOHHAS
teopus Y. JlapsuHa

1

DBostoninoHHas Teopud Y. JapBuna.
[Ipennochiku BOSHUKHOBEHUS
napBuHu3Ma. JKU3Hb U HayyHas
nestenbHOCTh Y. JlapBuHa.
JdemoHcTpanuu

Ilopmpemur: Apuctotens, K. JIunuei,
K. b. JlTamapxk, 3. XK. Cent-Unep,

K. KroBbe, Y. /lapBuH.

Tabauywl u cxemor: «CuctemMa >KHUBOU
npuposl (1o K. JIunuerwo)»,
«JlecTHHIIA )KUBBIX CYILIECTB

(o Jlamapky)», «MexaHu3m
dbopMupoBaHUS MPUCTIOCOOTICHUN

Yy PACTEHHUU U KUBOTHBIX

(mo Jlamapky)», «KapTta-cxema
MapuipyTa nmyreumectsus Y. /lapsunay,
«Haxonku Y. [{apBuHa»

PackpriBaTh coniepkaHe TEPMUHOB

Y TIOHSITUI: KpeallmOHU3M, BU]I,
CUCTEMAaTHKa, OMHApHAasi HOMEHKJIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJ1acCU(pUKAIIUU OPTaHU3MOB,
HUCTOPUYECKUM METOJI, TAPBUHU3M.
XapaKkTepu30BaTh B3IJIsAIbI
ApucTtoTens, OMneaokna, Jlykpemus
Kapa, /I. Pes Ha pa3zButue xuBom
MIPUPOJIBI.

OuenuBath Bkiax K. JIuanes

B Pa3BUTHE OHOJIOTHHU.

CpaBHMBATH B3IJISIAbI HA BUJ

u ’Bomronuio K. JImnnes, K. b.
Jlamapka u Y. [lapBuHa.

Kputnuecku oneHuBaTh
KpEalMOHUCTCKUE B3TJISAIbI HA KUBYIO
MIPUPONY.

[lepeuncnsiTh KyJIbTypHO-UCTOPUUECKHE
U €CTECTBEHHO-HAaYYHbIE MPEANOCHIIKH
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MOSIBJICHUSI DBOTIOLMOHHOW TEOPHUH

Y. lapsuHa.

OnuceIBaTh pOJIb HCTOPUYECKOTO
MeToa.

M3narath CyIHOCTH 3BOJIOLUOHHON
teopun Y. Jlapsusa.

Ha3zbiBaTh ocHOBHBIE (pakThl Ouorpaduu
Y. JlapBrHa U dTaIbl CO3AaHUs UM
ABOJIFOLIMOHHOU TEOPUU

1.2

JIBmKyIue Cusbl
YBOJIOIIMH BUJIOB
o Y. JlapBuny

JIBIDKYIITHE CUITBI DBOJIIOIIUY BHUJIOB
no Y. JlapBuny (BbIcOKas
MHTEHCUBHOCTH PA3MHOKEHHUS
OpraHU3MOB, HAclleJICTBEHHAs
U3MEHYMBOCTH, OOpbOa

3a CyIIECTBOBAHUE, €CTECTBEHHBIN
U UCKYCCTBEHHBIN OTOOD).
JdeMoHcTpauuu

llopmpem: Y. JlapBuH.

Tabnuysl u cxemovl: «@opMbl OOPHOBI
3a cyiecTBoBaHuey, «llopoasbl
rony0ei», «MHoroobpasue
KyJIbTYPHBIX ()OPM KaIyCThI»,
«ITopobl TOMANTHUX JKUBOTHBIX),
«Cxema o0pa3oBaHUsl HOBBIX BUJOB
(mo Y. JapBuny)», «Cxema
COOTHOUIEHUS IBUKYIIUX CUJT
HBOJTIOLIAM)

PackpbIBaTh coiepkaHre TEPMUHOB

Y TIOHSITHIA: HACJICJICTBEHHOCTD,
W3MEHUYMBOCTh, HCKYCCTBEHHBIN 0TOOP,
O6opb0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

W3narath CyliHOCTh YUSHHUS

Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu30BaTh JBUKYIINUE CUITBI
HBOJIIOIMH BUAOB 10 JlapBuHY.
[TpuMeHsTh 3HAHUS O ABIDKYIINX CHIIaX
HBOJIIOIMH BUIOB 10 JlapBUHY

JUJIs1 00BSICHEHHSI MHOT0OOpa3us BUIOB,
MOPOJI TOMAIITHUX JKUBOTHBIX U COPTOB
KyJIbTYPHBIX PACTCHHM
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1.3 | ®opmupoBanue 1 OdopmileHre CUHTETHYECKOW TEOPUU PackpsiBaTh conepkaHue TEpMUHOB
CUHTETHUYECKON spomonuu (CTI). Helttpanbhas Y MIOHATUM: TapBUHU3M, MYyTalllH,
TEOPHUH IBOJIOLIUU Teopus s3BooMU. CoBpeMeHHas MYTaIMOHHBIN TIPOLIECC.

ABOJIIOLIMOHHAS] OMOJIOTHUSL. OOBSICHATH MPUYMHBI KpU3HUCa
3HaueHue SBOJTIOLMOHHON TeOpUU JapBUHU3MA.
B (hpopMUpOBaHUH €CTECTBEHHO- OO60CHOBBIBATh 3aKOHOMEPHOCTH
HAy4YHOU KapTUHBI MUDA. TpaHnchopMalu 1apBUHU3MA
JleMoHCTpauun B CHHTETUYECKYIO TEOPHUIO IBOJIIOLINU
Ilopmpemuwi: C. C. UeTBEpUKOB, (CTD).
N. N. llImaneraysex, /1. Xoinaeis, Mznarate ocHOBHBIE nosioxkeHus CTD.
. K. benses. Ouenusath Bkian I'. Jle @pusa,
Ta5]lu14bl u cxemol: «OCHOBHEBIE C.C. quBCpI/IKOBa,
MTOJIOKEHUSI CHHTETUYECKON TEOPUU N. 1. lImaneraysena, /. K. bensesa
3BOJIFOLIUID) B (popmupoBanmne CTD.
OuenuBathb 3HaueHue CTO
B (hOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpa
Nroro yacoB no teme 4
2 | Tema «MUKpPOIBOJIIOIHUS U €€ Pe3yJIbTATbD)

2.1 | Dransl 3 [Homynsiiust Kak 3J€MEHTapHast PackpsiBaTh conepkaHue TEPMUHOB
HBOJIFOLIMOHHOTO eauHuua 3Botonr. CoBpeMEHHbIE Y TIOHSTUN: MUKPOABOJIIOLINS,
nporecca: METOJbI OLIEHKU T€HETUYECKOTO MaKpO3BOJIOLMS, MYTALINH, TOMYJISHUSA,
MUKPO3BOJIIOLIHSA pa3zHo00pa3ust U CTPYKTYPhI KOMOMHAIINU T€HOB, TeHO(POH,

1 MaKpO3BOJIIOIUS. nomyssiui. U3smenenue reHodonga AIIEMEHTAPHOE HBOJIFOIMOHHOE SIBJICHUE.
[onynsiuus — NOMYJIALIMY KaK 3JIEMEHTapHOE XapakTepu30BaTh MUKPOIBOJIOIUIO KAK
AJIeMeHTapHast HBOJIIOLIMOHHOE ABJICHUE. 3aKOH ATaIn MOSIBJICHUSI TPUCTIOCOOICHUI
€MHUILIA YBOJTIOLIMH reHeTudeckoro paBHoBecus Jl. Xapau, | 1 BUI00Opa3oBaHMUS.
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B. BaiinGepra.

JdemoHcTpanuu

Tabnuyel u cxemol: «MyTallMOHHAS
WU3MEHYUBOCTBY, «llomynsaunonnas
CTPYKTypa Buaa», «CxeMa nposiBIeHUs
3akoHa Xapau—BaitnOepray.
JlaGopaTopHasi paGorta

«BblIsiBIEHNE N3BMEHUYNBOCTH Y 0cOOei
OJIHOTO BUJA»

XapakTepu30BaTh MOIMYJSIUIO KaK
AIEMEHTAPHYIO €UHHUILY IBOIIOIUU.
IlepeunciiaTh NPU3HAKU UICATBHON
MOMYJISIIIUU U OOBSICHSTH YCIOBUS
BBITIOJIHEHUS 3aKOHA XapIu—
Baitn6epra.

[IpuMeHATh UMEIOIIMECS 3HAHUS

JJ1s1 OOBSICHEHUS PUYKMH U3MEHUYUBOCTHU
y oco0el 0JHOTO BUJIa

2.2

DneMeHTapHbIE
(akTOpbI FBOTIOIUN

DnemeHTapHbIe (PaKTOPbI (ABUKYIIHE
CHUJIBbI) 3BOTIOLIMU. MyTallMOHHBIN
nporuecc. KomOunaTuBHas
U3MEHYUBOCTH. Jlpeiid reHoB —
Cly4yaliHbl€ HEHANPABJICHHBIE
U3MEHEHHUS YacTOT ajlieNen

B onysanusx. 9¢(exT ocHoBaTeNs.
Murpanyu. U3onsmusa nonysismuin:
reorpaduaeckas (IpoCcTpaHCTBEHHAS ),
ounosnorudeckas (penpoayKTHBHAS).
JdemoHcTpauuu

Ilopmpemui: C. C. YeTBEpUKOB,

3. Maiip.

Tabnuywvl u cxemvl: «JIBUKYILINE CUIIBI
SBOJTIOIHHNY, «IKOJOTrHIECKast
V30JISIMS MOMYJISIUNA CEBAHCKOU
dbopenny, «I'eorpaduueckas 301U
JIMCTBEHHUIbI CUOUPCKOU

PackpriBaTh cofiepkaHue TEPMUHOB

Y MOHATUM: MYTAallMOHHBIN ITPOLIECC,
KOMOWHATUBHAS U3MEHYUBOCTD,
NOMYJISIIUOHHBIE BOJIHBI, Ipeii( TeHOoB,
MUTPALMH, U30JIS1Us, TeorpadudecKkas
(TIpocTpaHCTBEHHAs ) U30JALMA,
ouosoruueckas (pernpoayKTHBHAS)
n3oJsnms, 3G ekt ocHoBaTes, dhhexT
OYTBUTIOYHOT'O TOPJIBIIIKA.
XapakTepu30BaTh 3JIEMEHTapHbIE
(bakTopbI (IBUKYIIIUE CHITBI) YBOJIFOITUH.
OuenuBath Bknaja C. C. UeTBepukosna,
3. Maiipa B pa3BUTHE 3BOJIOIUOHHOTO
YUEHHUSI.

OOBSACHATH TPUYMHBI HEHAIIPABICHHOTO
JIEVCTBHUSI JIIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (PAKTOPOB.

[IpuMeHsTh UMEIOIINECS] 3HAHUS

103




denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccel (yriyOJieHHBIH YPOBEHB)

Y JIUCTBEHHUIIBI 1AYPCKOW»,
«ITonynsIIMOHHBIE BOJIHBI YUCIEHHOCTH
XUITHUKOB U )XEPTB»

O JBIKYIIUX CHJIAX 3BOJIIOLIUU
JUTs1 00BSICHEHUS IPUYUH pazHoo0pasus
reHo(oH1a NOMmyJIsIui OJTHOTO BUJA

2.3

EctecTBeHHBIN
otOop —
HaNpPaBJISFOIIAN
(dbakTop IBOTIONHU

EctecTBeHHBIN 0TOOp —
HAIPABJISIIOMIUHI (DaKTOP HBOIOLUY.
@dopMBbI €CTECTBEHHOT'O 0TOOpA:
JBIDKYIIUHN, CTAOUITU3UPYIOIIHM,
pa3phIBatOIIUi (IU3PYNTUBHBIN).
[TonoBoit oT60p. Bo3zHukHOBEHME

Y ABOJTIOIMS COLIMATILHOTO MOBEACHUS
YKUBOTHBIX.

JdeMoHcTpauuu

Tabauywl u cxemor: «Cxema AeHCTBUS
€CTECTBEHHOT0 0TO0pay, «PopMbl
O0pBOBI 32 CYIIECTBOBAHHEY,
«MHIyCTpHUAIBHBIA MEJTAaHU3M,
«OKuBbI€ HCKOITaeMBIE»

PackpbIBaTh conepkaHue TEPMUHOB

Y TIOHSITUI: €CTECTBEHHBIN O0TOOD,
JBUKYIIANA OTOOP, CTAOUIU3UP YOI
0TOOp, pa3phIBaIOLIUNA OTOOP, MOJIOBOM
oTOop.

XapakTepu3oBaTh €CTECTBEHHBIH 0TOOD
KaK JIBIKYIIYIO U HATPABIISIOIIYIO CHITY
HBOJTIOLIUH, €T0 (hOPMBI.

Pa3znuyaTth (GOpMBbI €CTECTBEHHOTO
0TOOpa B MOMYJIALUIX, TPUBOJAUTH
pPUMEPHI ACHUCTBUS B TOMYJISIIUAX
dhopM ecTeCTBEHHOTO 0TOOpA.
OOBIICHATH IPEATIOCHUIKU

JUTS ACUCTBUS JBUAKYIIEH

U cTabunu3upyromiei popm
€CTeCTBEHHOTO 0TOOpa.

CpaBHuBaTh GOPMBI €CTECTBEHHOTO
oTOOpa, JenaTh BEIBOIBI HA OCHOBE
CpaBHEHHHI.

[TpuMeHATh UMEIOTIIHECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JIJIs1 OOBSACHEHUSI TIPOIIECCOB,
MPOUCXOIAIINX B TIOMYJISIITUSX BUIOB
OpPTraHU3MOB
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2.4

[IprcnocoOaeHHOCTh
OpPTaHMU3MOB KaK
pe3yibTaT
MUKPOIBOIIOLINN

[IprcnocoOIeHHOCTh OPraHU3MOB KaK
pE3yNbTAT MUKPOIBOITIOLUH.
Bo3HukHOBEHME MPUCTIOCOOTICHUIA

y Opranu3moB. ApoMop(o3bl

U uaunoananrauu. [Ipumepsr
IPUCIIOCOOJIEHUN Y OPraHU3MOB:
Mopdosiorudeckue, Gu3noJIorudecKue,
OMOXUMUYECKUE, IOBEACHUECKHE.
OTHOCHUTENBHOCTH MPUCITIOCOOTIEHHOCTH
OpPTaHWU3MOB.

JdemoHcTpanuu

Tabnuyel u cxemol:
«ITokpoBUTETHCTBEHHAS OKpPACKa
KUBOTHBIX», «[Ipegynpexaatomias
OKpacKa KUBOTHBIX,
«DU3NOTOTUYECKUE aIalITALIAN,
«IIpucrnocoOIeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIBHOCTBY.
Oo0opynoBanue: repbapuu pacTeHHI;
KOJUIEKIIMY HACEKOMBIX; Uydesia MTHII U
3BEpEU C IPUMEpPAMU PA3JIMYHBIX
PUCTIOCOOTICHUIA.

JlaGopaTopHasi pabora
«IIpucnocoOneHust OpraHu3MoB U UX
OTHOCHTENbHAS 11eJIeCO00Pa3HOCTH.
JlaGoparopHasi padora

«3yuenue apoMop0o30B u

PackpriBaTh copiepkaHue TepMHUHA
PUCTIOCOOJIEHHOCTh OPraHU3MOB
(amanrarus), apomopdos,
UIM0aIaTalysl.

[TprBOIUTH KOHKPETHBIC IIPUMEPHI
PUCTIOCOOJIEHUI OPraHU3MOB
(Mmopdonoruueckue, GpU3NOIOTHIECKUE,
OMOXMMHYECKHUE, IOBEICHUYCCKHUE).
OOBSACHITH MEXaHU3M BO3HUKHOBEHHUS
MPUCTIOCOOJIEHUN Y OPTaHU3MOB.
[TpuBoUTH MpUMEPHI ApOMOPGH030B

Y UAM0AIaNTallui Y PACTEHUMN

U )KUBOTHBIX.

OOBsICHATH pOJIH apoMOp(0O30B

B OCBOEHUU OpPTaHU3MaMU HOBBIX CpPEJl
oOuTaHusl.

OOBSICHATH POJIb UNOATATNTAIINHA

B IIPUCTIOCOOJICHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTEIIBLHBIN XapaKTep
MPUCTIOCOOJIEHHOCTH Y TIPUBOUTH
PUMEPHI OTHOCUTEILHOCTH aJanTaIlHii.
PackpbIBaTh 3HaUCHHE TBIKYIIUX CUIT
ABOJIIOLIMH B (POPMUPOBAHUU
MPUCTIOCOOIEHUIN
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MIMOAJANTALAN Y PACTEHUH
U JKUBOTHBIX)»

2.5 | Bug, ero kxputrepuu Bupg, ero kpurepun u CTpykTypa. PackpbiBaTh coiepKaHuEe TEPMUHOB
U CTPYKTypa JeMoHCcTpanun Y TIOHSITHIA: BUJ, KDUTCPUU BUIA,
Tabnuyol u cxemor: «Kputepuu BUaa», | moauMopdusM, BUIbI-IBONHUKH, apeal,
«Bupapl-nBoiiHukn», «CTpyKTypa BUJa | 9KOJIOrWYeCKas HUIIIA, TOMYJISIHS,
B TIPUPOJICH. BUJIOBOU KapUOTHUIT, KOCMOIIOJIUTHI,
Oo6opynoBaHue: repOapuu pacTCHUM; | SHIEMUKH, IOJBUbI, DKOTHUIIBI.
KOJIJIEKIIUM HACEKOMBIX; dydesa NTUL | XapaKTepu30BaTh KPUTEPUH BUJA
W 3Bepeil pa3HbIX BHJIOB. (MopdosornuecKuil, TCHETUYECKUM,
JlaGopaTopHasi paGora OMOXUMHYECKUH, TeorpaUIecKuid,
«CpaBHEHUE BUIOB HKOJIOTMYECKUH, OMOXUMHUYECKUH ).
10 MOP(OJIOTUYECKOMY KPUTEPHIO OOBICHATH HEOOXOIUMOCTh
MCIIOJIb30BaHUS BCEH COBOKYTHOCTH
KPUTEPUEB ISl OTIPEICTICHUS BUIOBOM
MPUHAJICKHOCTH OpPTraHu3Ma.
[TepeduciisiTb OCHOBHBIE
BHYTPUBHUIOBBIE TPYIITTUPOBKH.
OOBSICHATH IPUYUHBI
CYIIECTBOBAHUS MOHO-
Y TIOJTTUTUITUYECKUX BUJIOB.
CpaBHUBATh BU/IbI
1o Mop(doJsioruyeckomy
KPUTEPUIO
2.6 | BumoobOpazoBanue BunooOpa3zoBanue Kak pe3yyibTar PackpbiBaTh cojiepxaHue TEPMUHOB
KaK pe3yJabTaT MUKPO3BOJIOIHH. M3omsmmst — U TIOHATHI: BUI00Opa30BaHUE,
MHUKPO3BOJTIOIINH. KITI0YeBOH (hakTOp BHUI00OpA30BaAHMUS. W30JISIIHS, KODBOJTFOITHS.
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CBs3b
MHUKPOIBOITIOLUN
U DIUIEMUAOJIOT U

[Tyt 1 ciocoObl BUI00OpA30BaHUA:
ajuionaTpuieckoe (reorpaguyeckoe),
CUMITATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOE» (ITOJIUTIIIOUTU3AITHS,
rubpuaunzanus). JJmurenprHoCcTh
ABOJTFOIMOHHBIX TIPOIECCOB.
MexaHu3Mbl (OPMHPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOpa3usl.
Poub 3BOTIONIMOHHO OHOIOTHI

B pa3pabOTKe HaAYYHBIX METOJIOB
coxpaHeHHs Omopa3zHooOpasusl.
MUKpPO3BOJTIOIUS U KOIBOJIFOIIHSI
apa3uToB U UX X035€B. MeXaHU3MBbI
dbopMHUpOBaHUST YCTOWYUBOCTH

K aHTUOMOTUKAM U CITIOCOOBI OOPHOBI
C HEW.

JdemMoHcTpauuu

Tabauywl u cxemwvi: «CrocoObI
BUI000pa3oBanus», «I eorpaduueckoe
BUJI000pa30BaHUE TPEX BUIOB
JTaHIBIIIEH, « DKOIOrHYeCKOe
BUI000pa30BaHNE BUIOB CUHUIDY,
«ITonunnonael pactenuin», «KamyctHo-
peIeUYHBIN THOPUTY.
OO6opynoBanue: repdapun pacTeHUN
OJIM3KUX BUAOB, 00pa30BaBIINXCSA
Pa3IMYHBIMU CTIOCOOAMU

XapakTepu3oBaTh BUA000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIOIIHH.
OOBSICHATE POJIb U30JISITUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30BaTh Pa3InIHbIC CIIOCOOBI
BH1000pa30BaHus (aJTONaTpHIECKOE,
CUMIIATPUYECKOE).

[TprBOIUTH KOHKPETHBIC TTPHUMEPHI
BUJI0B, 00pa30BaBIINXCS Pa3INIHBIMU
crocodamu.

[TprMeHATH 3HaHUS CIIOCOOOB
BUI000pa30BaHUs JIJIs1 OOBSICHCHUS
MPUYMH MHOTO00pa3usl BUOB.
OOBICHATHL BO3HUKHOBEHHE
YCTOWYUBOCTHU TIATOTCHOB

K aHTHOMOTHKAM

HToro yacoB o teme

14
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3 | Tema «Makpo3BOJIIOLHSA U €€ Pe3yJIbTaTbD)
3.1 | MakposBoJToIHSI. 1 MeToapl n3y4yeHUs: MAaKPOIBOJIIOLIUH. PackpsiBaTh coziep:;kaHUE TEPMUHOB
[TaneoHnronoruyeckue [laneoHTONOrHYECKUE METOIbI Y TIOHSITHI: MaKpPOIBOJIIOLIUS
METO/Ibl U3YUECHHUSI u3ydeHus 3BoJonuu. [lepexonneie (punorenes), nepexoanbie GOpMBI,
ABOJIIOLAH (bopMbI U GUIOTEHETUUECKUE PSI/IbI (bunoreHeTuYeCKue pAIbL,
OpPraHU3MOB. MaJI€OHTOJIOT Usl.
JdeMoHcTpanuu XapakTepru30BaTh MAKPOIBOIFOLUIO KAK
Tabauywvl u cxemol: HAJIBUJIOBYIO DBOJIIOIIMIO 00pa3oBaHUs
«DUNOreHeTUYECKUM PSi JTOIIA, KPYMHBIX TAKCOHOMHYECKUX €TUHUII.
«ApxeonTepukcy, «3Bepo3yobie OOBSICHATH 3HAUCHUE
smepb», «Creromedanbny, MaJeOHTOJIOrMUECKUX UCCIIEIOBAHUN
«Punnodute», «CeMeHHbIE JUTSl TIOJTy4eHust (DaKTOB IBOJIIOLIMU
MaNOPOTHUKI. OpPTraHU3MOB.
O0opynoBaHue: KOJIJIEKIINH, [TpuBOIUTH MPUMEPHI OPTaHU3MOB,
repOapuu, MyJIsSiKU UCKOTTaeMbIX OTHOCSIIINXCS K TIEPEXOTHBIM
OCTAaTKOB OPTaHU3MOB dbopmam.
Ha3zpiBathb rpymnbl OpraHus3moB,
JUTSI KOTOPBIX BOCCTAHOBIICHBI
(buIoreHeTHIECKUE PSIIbI.
CpaBHUBATH IPOLIECCHI
MaKpO3BOJIIOLIMU 1 MUKPO3BOJIIOLIMA
3.2 | buoreorpaduueckue 1 buoreorpadudeckne MeTombt PackpbIBaTh coJiepxaHue TEPMUHOB
METO/Ibl U3yUEHUS u3yueHus 3Bostonun. CpaBHEHUE U TIOHATUH: Onoreorpadusi, SHIAEMUKH,
ABOJIOLIUH ¢baopst 1 payHb MATEPUKOB PEUKTHI.

1 ocTpoBOB. bruoreorpaduueckue
oOsiacty 3emin. Buasl-asHneMuku
U PEJTUKTHI.

OOO0CHOBBIBATH 3HAYEHHUE
Ouoreorpaduu I H3yUCHUS
ABOJTIOIIMH OPTaHU3MOB.
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JdemoHcTpanuu

Tabnuyvl u cxemoi:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/Ipeii KOHTUHEHTOBY, «PEeTUKTHI».
O6opynoBanue: repOapuu; KOJUICKIIUH
HACEKOMBIX

[lepeuncnsate 6uoreorpaduueckue
o0xacT 3eMJIH U OOBSACHATH IPUUUHBI
UX BBIJICICHUS.

CpaBHuBathb (pyiopy u hayHy MaTepUKOB
U OCTPOBOB, PACTEHUS U KUBOTHBIX
pa3HbIX Ouoreorpaduueckux o0JacTeu.
[TpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPraHU3MOB, BUJOB-DH/IEMHUKOB.
OOBICHATH NPUYUHBI COXPAaHEHUS
BUJIOB SHAEMHUKOB 1 <GKUBBIX
HCKOMAeMbIX»

3.3

OMOpHOTIOrHYecKHe
U CPaBHUTEIBHO-
Mopooruueckue
METO/IbI U3yUYECHHUS
HBOJTIOIINH

DOMOpUOIOTUYECKUE U CPABHUTEIIHHO-
MOP(OJIOTHIECKHE METOIBI U3yUCHHS
IBOJTIONMH. | €eHETHYECKHUE MEXaHU3MBI
ABOJIIOIIMM OHTOTEHEe3a U MOSBIICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.
I'omosoruyHbIe U aHAJIOTUYHBIC
opraHbl. PyTuMeHTapHbIE OpraHbl

Y aTaBU3Mbl. MOJIEKYJISIpHO-
TeHETUYECKHUE, ONOXUMHUICCKHEC

1 MaTEMaTHYECKUE METO/IbI

W3YUYEHUS DBOITIONUHU. [ OMOJIOTUYHBIC
reHbl. COBpEMEHHBIE METOIbI
MOCTPOSHHUSI (PUITOTCHETHICCKUX
JI€PEBHEB.

XPpOMOCOMHBIE MyTallUH ¥ DBOJTFOLIHS
T€HOMOB.

PackpriBaTh conepikanne TEPMUHOB

U TIOHSTHI: SMOpUoNOrHs, MOp(OJIOTHS,
TOMOJIOTHYHBIE U aHAJIOTUYHBIE OPTaHbl,
PYJIUMEHTBI, aTaBU3MbI, OMOXUMUYECKas
TOMOJIOTHSL.

XapakTepu3oBaTh SMOPHOIOTHYECKHE,
CpaBHUTETHHO-MOp(doIoruueckue,
MOJIEKYJISIPHO-TEHETUIECKHE,
OMOXMMUYECKUE, MAaTEMaTHIECKUE
METO/Ibl U3YUYCHHS IBOJIOIIHH.
OOBsICHATH 3HAYCHUE IMOPUOIIOTHH,
CpPaBHUTEIBHONU MOP(OIOTHH,
MOJICKYJISIPHOM T€HETUKH, OMOXUMUH,
OMOMH(POPMATUKH I U3YUECHHUS
HBOJTIOIIUN OPTaHU3MOB.

OuenuBath Bknag A. O. KoaneBckoro
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JdemoHcTpanuu

Ilopmpemuwi: K. M. bap,

A. O. Kosanesckuii, ®. Mromnep,
2. I'ekkelnb.

Tabnuyvt u cxemol: «HauanbHbIC
cTaJuu SMOPUOHATLHOTO Pa3BUTHS
MMO3BOHOYHBIX >KUBOTHBIX),
«I"OMOJIOTUYHBIC U aHAJIOTUYHBIC
oprab», «PyaIuMeHThI», « ATABU3MbDY,
«XpOMOCOMHBIE HAOOPHI YEJIOBEKA
Y [IUMITaH3E.

O6opynoBanme: KOJUICKIINH,
repOapuu, MyJIsKA TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJIUMEHTAPHBIX
OpPraHoB U aTaBU3MOB

B Pa3BUTHE YBOJTIONUOHHOTO YUCHUSI.
OnuceIBaTh TCHETHYCCKIE MEXaHU3MBI
HBOJTIOITUM OHTOTCHE3a U TIOSIBIICHUS
ABOJIFOITMOHHBIX HOBIIIECTB.
[TpuBOIUTH IPUMEPHI ATABU3MOB U
PYIUMEHTAPHBIX OPTaHOB Y Pa3IHYHBIX
OpPraHu3MOB U OOBSCHSATH MPUIMHBI UX
TIOSIBJICHHSL.

[TprBOIUTH MPUMEPHI TOMOJIOTHYHBIX
Y aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATh CTPOCHUE OPTraHOB

y OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIII.

[TpuBOIUTH MPpUMEPHI OMOXUMUYECKON
Y TeHHOW TOMOJIOTHH.

OnenuBath 3HaUeHNUE OMOMH(OPMATUKH
JUTS U3YYEHUS 3aKOHOMEPHOCTEN
HBOJTIOIIH

3.4

OO01ume
3aKOHOMEPHOCTH
ABOJIIOLIMHA

OO6mIre 3aKOHOMEPHOCTH (TIpaBHIIA)

sBosronnK. HeoOpaTuMoCTh HBOTIONHH.

AJlanTuBHAs pajuaIiusi.
HepaBHOMEPHOCTH TEMITOB SBOJIIOIUH.
JdemoHcTpauuu

Tabnuyvt u cxemol: «I' TaBHBIC
HaIpaBJIEHUs YBOTIOLNNY, «O01I1e
3aKOHOMEPHOCTH BOJIFOITUI

PackpeiBaTh copepkaHne TEPMUHOB

Y MTOHSTUH: cMeHa (DYHKIIHMIT OpTraHoB,
HEOOPATUMOCTh FBOIIOLINH, aJalITUBHAS
paauanusi, HEpaBHOMEPHOCTh TEMIIOB
ABOJIFOLIMH, YE€PEIOBAHUE TTIABHBIX
HaIpPAaBJIECHUMN IBOITIOLUU.
AHanu3upoBaTh MPUUUHBI
YepeaOBaHUS IJIaBHBIX HAIIPABJICHUM
SBOJIIOLUY.
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IIpuBOAUTE IPUMEPEI

IIPOUCXO0XKACHUS OPraHU3MOB

OT HECIECUAIU3UPOBAHHBIX IIPEIKOB U
UX IPOrPECCUPYIONICH ClIEHUATIA3ALIUH.
OOBSICHATH MIPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIIOLUU.

IIpuBOAUTE pUMEPHI a1aIITUBHOU
paauanuy y OpraHu3MoB.

OOBSICHATH NPUYUHBI HEOOPATUMOCTHU
HBOJIFOLIUN

Nroro yacos no teme 6
4 | Tema «Ilpoucxo:kaenue U pa3BuTHe KU3HU HA 3emJie»
4.1 | I'unote3sl 2 Hayunble runoTe3sl NpOrUCX0KIECHUS PackpsiBaTh copepkaHle TEPMUHOB

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AGuoreHnes

u nnancnepMmusi. JlonayuHbie
MIPEJICTABJICHHUS O 3aPOKIACHUM KU3HU
(kpeanmonusm). ['unoresa
MOCTOSIHHOTO CaMO3apOXKJICHUS KU3HU
U ee onpoBepxkenue onbiramu O. Penu,
JI. Cnannanuanu, JI. ITactepa.
[TIponucxoXaAEeHHUE KU3HU

U aCTpOOHMOJIOTHA.

JdemoHcTpauuu

Ilopmpemui: ©. Penu,

JI. Cnannannanu, JI. ITactep.

Tabauywvl u cxemor: «Cxema onbITa

@. Penn», «Cxema onbita JI. [Tactepa

Y MIOHSATHI: KpEaIMOHU3M, BUTAJIU3M,
MaHCcIepMusi, aOMOTeHe3.

W3narate HayqHbIC TUTIOTE3BI K TEOPHH
MIPOMCXOXKCHHUS )KU3HU Ha 3eMIIe.
OnenwnBath Bkiag @. Penn,

JI. Cnamnannanu, JI. [Tactepa

B (popMHUpOBaHKE HAYYHBIX B3TJISI0B
Ha MPOUCXOXKJCHHUE KU3HU Ha 3emIIe.
[TepeuncisaTh CTaIUU Pa3BUTUS )KU3HU
Ha 3emJie, COTJIaCHO TEOpUH OMOT033a
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10 U3YYCHHUIO CaMO3apOKICHHUA
KHU3HU»

4.2

OCHOBHBIE dTaNbI
HEOPraHU4ECKOU
ABOJIIOLIUU

OCHOBHBIE ATaNbl HEOPTraHUYECKON
sposronuy. Ilnanerapuas
(reonoruyeckas) BOJIOLHUS.
Xumuueckas dDBOJIIOIHA. AONMOTESHHBII
CHUHTE3 OPraHUYECKHUX BEIIECTB

u3 Heoprannueckux. OnsiT C. Musnnepa
u I'. FOpu. O6pazoBanue noauMepon
u3 MoHOMepoB. KoaniepBaTHas
runore3a A.M. Onapuna, runoresa
nepBuyHOTO OynboHa J[. XomaeiiHa,
reHernyeckas runoresa ['. Mennepa.
Pu6o3umsr (T. Yek) u runotesa
«vupa PHK» V. I'un6epra.
dopmupoBanre MeMOpaH U
BO3HHUKHOBEHUE MPOTOKIETKH.
JdemMoHcTpauuu

Ilopmpemuwi: C. Munnep, I'. FOpu,

A. W. Onapum, J[. Xonnaeiix,

I'. Memep.

Tabnuywl u cxemor: «CxemMa ombITa

C. Muunepa, I'. FOpuy», «Itarmnbl
HEOPTaHUYECKOW SBOJIOLIHN.
BupryanbHas jadopaTopHas padora
«MopenupoBanue onbITOB Musnepa—
FOpu 1o uzydeHunto abMoreHHOTo

PackpriBaTh cosiepaHrue TEPMUHOB
Y TIOHSITHI : T€0JIOTHYECKast DBOJIIOIHS,
XUMUYECKasi BOIIOINS, aOMOT€HHBIN
CUHTE3, MepBUYHAs aTMOc(depa,
KOallepBaTHBIC KaIlJId, PUOO3UMBI,
POOUOHTBI.

XapakTepu30BaTh OCHOBHBIE ATAITbI
XUMHYECKOU IBOJIIOIINH.

Ha3wpiBaTh XMMHUECKHUH COCTaB
MEePBUYHON aTMoc(ephl 3eMITH.
OuenuBats Bkiag C. Muiepa,

I'. FOpu, T. Yeka, Y. 'unbepra

B (popMHUpOBaHHE HAYYHBIX B3TJISI0B
Ha IPOUCXOXKICHUE KU3HHU Ha 3eMII€.
OnuceIBaTh yCIOBUSI, HEOOXOUMBIC
11 aOMOTEHHOTO CUHTE3A
OPTraHUYECKUX COCTMHEHUU.
[TpruBOANTE TPUMEPHI MOJIEKYI,

Yy KOTOPBIX BO3HUKJIU MTPOIECCHI
F€HETUYECKOT0 KOMMMPOBAHUS

1 (pepMeHTaTUBHAsI aKTUBHOCTb.
OO0G0CHOBBEIBATh HEBO3MOKHOCTh
MMOBTOPHOT'O BO3HUKHOBEHUS KU3HU
Ha 3emJie
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CHHTE3a OPTraHUYECKUX COCAUHEHUM
B IIEPBUYHOM aTMOchepe»

4.3 | Uctopus 3emun u Uctopus 3emnu u MeTOABI €€ PackpsiBaTh coziep:kaHUE TEPMUHOB
METO/IbI €€ U3yUECHUS n3yudeHus. Mickornaemple OpraHM4eCcKUe | U MOHSTUIA: T€OXPOHOIOTUS
ocTaTKu. ['€0OXpOHOJIOTHS U €€ METO/IbI. | (OTHOCHUTEINbHAS, A0COJIFOTHAS),
OTtHocuTeNnbHas U a0COMIOTHAs OKaMEHEJIOCTH, METO/IbI
reoXpoHoJIorus. ['€0XpoHOJIOrnyeckass | reoXpOHOJIOTHUH, TEOXPOHOIOTrNYECKast
IIKaJIa: S0HBI, 3Pbl, IEPUOJIbI, STTOXH. [IKaJa: 0HbI, Pbl, IEPUOJIbI, STTOXH.
JdemoHcTpanumn XapakTepu3oBaTh METO/Ibl U3YUEHUS
Tabnuysl u cxemol: UCTOPHUH 3EMIIH.
«I"eoxpoHOIOTHYECKas MIKaIa. [TepeuncnsTe pa3aess
O0opyaoBaHue: KOJUIEKIUH r€OXPOHOJIOTHYECKOMN IIKAJIbI.
OKaMEHEJIOCTEN, MOJIE3HBIX OueHnBaTh 3HAYEHNE UCKOIIAEMbIX
MCKOIIAEMBIX; MYJISKM OPTaHUYECKUX OCTATKOB JJIsl U3YYEHHUSI UICTOPUH
OCTaTKOB OPTaHU3MOB. pa3BUTHS KU3HU Ha 3eMIIE.
JlabopaTtopHnasi padora OOBSICHATH XapaKTep pacrpeeIeHHs
«/3yuyeHue 1 onucaHne NCKOMaeMbIX HCKOIIAEMBIX OCTATKOB B 3€MHOMU KOpE.
OCTAaTKOB JIPEBHUX OPTraHU3MOB) CpaBHUBATH METO/IbI A0COTIOTHOM
Y OTHOCUTEIIBHOU I€0XPOHOJIOTUU
4.4 | HauanbpHbIe STAITBI HauanbHbie sTansl opraHnyeckon PackpeiBaTe conepxanne TEPMUHOB U

OPTaHUYECKON
3BOJIFOLIUU

sBostoLMH. [TosiBIEeHNE 1 3BOTIOLIMS
MEPBBIX KJIETOK. DBOJIOIUSA
MeTabonu3Ma. Bo3HUKHOBEHUE TTEPBBIX
skocucteM. CoBpeMEHHBIE MUKPOOHBIE
OMOIIJICHKY KaK aHAJIOT TIEPBBIX

Ha 3emuie coob1ecTB. CTPOMATONUTHI.
[IpokapuOThI U SYKAPHUOTHL.

MIOHATUM: «IIOCJIETHUN YHUBEPCAIBHBIN
OOLLUIA TPEIOK», OJTHOKIIETOUHBIE
OpraHu3Mbl, TPOKAPUOTHI, 3YKapUOTHI,
CUMOUMOTEHE3.

XapakTepu30BaTh HAYAIBHBIE ITAIIBI
OPTraHUYECKOM IBOJIIOLIMH.

113




denepanbHas padouas nporpamMma | buomorus. 10-11 kmaccel (yriyOJieHHBIH YPOBEHB)

[IpoucxoxneHue 3ykapuor
(cumOuorenes). DBOJIIOIMOHHOE
MIPOUCXOXKICHNUE BUPYCOB.
JdemoHcTpanuu

Tabnuyvt u cxemol: «HadanbHBIC dTAMIbI
OpraHUYeCKOM IBOJIIOIUNY, «Cxema
o0pa3oBaHus YKapuoOT IyTEM
cumoOuoreHnesa», «CTpoeHue BUpyCca»

[TpuBoUTH IpUMEPHI APOMOP(HO30B
NEPBBIX OJHOKJIETOYHBIX OPTaHU3MOB.
XapaKkTepru3oBaTb OCHOBHBIE
MOJIOXKEHMSI U JI0Ka3aTeNIbCTBA TUIIOTE3bI
CUMOMOreHesa.

JlokasbIBaTh MOJIyaBTOHOMHOCTD
MUTOXOHAPUN U MIACTH, UX
MIPOUCXOKIEHUE OT MPOKAPHUOTUYECKUX
KJICTOK.

Jlenatb BHIBOJIBI O 3HAYEHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,
dbopMupoBaHus sApa IS TadIbHEHIIIEero
pa3BUTHS )KU3HU Ha 3eMIIe.
XapakTepu30BaTh TUIOTE3bI
MIPOUCXOKIEHNUSI BUPYCOB

4.5

DBOJTIOLMS DYKAPHUOT

[TpoucxoxaeHre MHOTOKJIETOUHBIX
opraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX
OPraHu3MOB.

JdemoHcTpauuu

Iopmpem: . 1. Me4yHHKOB.

Tabauywvl u cxemol: «HadanbpHBIC TATIBI
OpraHuYecKou 3Bosronumny, «Crucrema
YKABOU IIPUPOIBI»

PackpriBaTh copepkaHue TEPMUHOB
Y TTIOHSATHI : TPOKAPHUOTHI, DYKAPUOTHI,
MHOT'OKJICTOYHOCTD, CIICIIHATH3AIIHS
KJIETOK, BUPYCHI.

XapakTepu3oBaTh MPOUCXOXKICHUE
MHOTOKJIETOUYHBIX OPTaHU3MOB.
CpaBHUBaTh 0COOCHHOCTH
AYKAPUOTHUYECKUX U MPOKAPHUOTUUECKUX
OpTraHU3MOB.

Ha3spiBaTh OCHOBHBIE apoMOp(]O3BI
AYKapHOT 1 OIICHUBATh UX 3HAYCHUE
JUJISL TATBHEUIIEro Pa3BUTHS KU3HU
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4.6 | OCHOBHBIC ITaITbI OcCHOBHBIE ATallbl HBOMIOLMH BhICIIMX | PackpbiBaTh cojiep:kaHre TEPMUHOB
ABOJIIOIUU pactenuii. OCHOBHBIE apoMOPGh03bl Y MOHATHI: BOJIOPOCIU, pPUHHUO(DUTHI,
PacTUTEILHOTO MUPA pacTeHuil. BeIXo/ pacTeHui Ha Cylly. | MXH, TalOPOTHUKOOOpa3HbIE, CEMCHHBIE

[TosiByieHNE CIIOPOBBIX PAaCTEHUM U MaropOTHUKHU, TOJIOCEMEHHBIE,
3aBOoeBaHME UMU cylIl. CeMeHHbIE MOKPBITOCEMEHHBIE, OECI0NI0e
pactenus. IIpoucxoxkaeHue IBETKOBBIX | MOKOJIEHHE (CIIOPOMUT), TOIOBOE
pacTeHui. nokosieHue (raMmeTour).
JeMoHcTpanun [lepeyucnsiTb OCHOBHBIE ATAIIbI
Tabnuyst u cxemvi: K ApomMopho3bl ABOJTIOLIMK PACTUTEIIBHOTO MHUpA.
pacrenuity, «PUHHOPUTHIY, Ha3ssiBaTh 0OCHOBHBIC apOoMOPGO3bI
«OJTHOKJIETOYHBIE BOJOPOCIINY, pacTeHMIA U OICHUBATH UX
«MHOTOKJIETOYHBIE BOJIOPOCIINY, ABOJTIOIIMOHHOE 3HAYEHUE.
«Mxny», «[TanopoTHUKWY, CpaBHHUBATb OCOOEHHOCTH CTPOCHUS
«I"onoceMenHbIe pacTeHUs», «Opranbl | paCTEHHH pa3HbIX OTACIOB
LBETKOBBIX PACTCHHI.
O6opyaoBaHue: repOapuy pacTeHUN
Pa3JIMYHBIX OTIEIIOB.
IIpakTuyeckasi padbora
«M3ydeHne 0cOOEHHOCTEN CTPOCHUS
pAaCTEHHUI Pa3HbIX OTIECIOBY»

4.7 | OCHOBHBIE ATAIbI OCHOBHBIE 3Tallbl HBOIIOLHUH PackpsiBaTh coiepkaHie TEPMUHOB

ABOJIOLIMY KUBOTHOT'O
MHUpa

AKUBOTHOTO MUpa. OCHOBHBIE
apoMopQo3bl JKUBOTHBIX. BeHcKas
dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB.
[TepBbie XOpaOBBIE KUBOTHBIE. JKU3HD
B BOJIC. DBOIIOLMS MO3BOHOYHBIX.

Y MIOHSATUM: IPOCTENIINE,
IJJACTUHYATHIE, KUILIEYHOIIOJIOCTHBIE,
MJIOCKWE YEPBH, YWICHUCTOHOTHUE, PHIOHI,
36MHOBO/IHBIE, IPECMBIKAOIINECS,
IITULIBI, MJIIEKOITUTAIOIINE, IKTOIEPMA,
SHTOAEPMA, ME30J€PMa, JBYCTOPOHHSIS
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[Ipoucxoxnenue ampuoOmii

v pentwinid. I[Ipoucxoxnenue
MJIEKOMUTAOUMX U nTull. [TpuHmn
KJItoueBoro apomopdosza. Ocsoenue
0€Cr03BOHOYHBIMH ¥ TIO3BOHOYHBIMU
KUBOTHBIMU CYIIIH.

JdemoHcTpanuu

Tabnuyel u cxemol: «Cxema pa3BUTHS
KUBOTHOTO MHUPa», KApomMopdo3bl
KUBOTHBIX», «[Ipocreiimuey,
«KumeunononoctHsie», «llnockue
yepBu», «UneHuctonorue», « Pe1oby»,
«3€MHOBOJIHBIE,
«IIpecmbikaromuecs», «IITuupm,
«MIleKOTUTAIOLIUE.
Oo6opynoBanme: KOJJICKIIUU
HACEKOMBIX; BJIa’KHbIE MTPENapaThI
YKUBOTHBIX; PAKOBUHBI MOJIJTFOCKOB;
KOJUIEKIIMU UTJIOKOKHX; CKEJIETHI
II03BOHOYHBIX )KMBOTHBIX; Yy4ea NTUIL
Y 3BEpEH.

IIpakTHyeckas padora

«3yuenue ocoOeHHOCTEN CTPOEHUS
MIO3BOHOYHBIX JKUBOTHBIX)»

CUMMETpPHUSI, TETUIOKPOBHOCTb.
[lepeyucnsiTb OCHOBHBIE ATAIIbI
HBOJTIOLIMH JKUBOTHOTO MHUPA.
Ha3piBaTh OCHOBHBIE TTpeajanTalui,
CIIOCOOCTBOBABIIINE BBIXOY ’KUBOTHBIX
Ha CyIIy.

OrneHUBaTh 3HAYCHUE PA3BUTHS
HEPBHOMW CUCTEMBI JJIsI IPUCIIOCOOJICHUS
’KUBOTHBIX K YCJIIOBHSIM OKPYKaIOIICH
Cpelpbl.

OOBSACHATH TPUIMHBI IBOTIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTHUI], MJIIEKOTTUTAIOIIHNX

4.8

PasButue xxu3au
Ha 3emiJie

Pa3zButue xxu3HU HA 3emiie 10 3pam
Y [IEpUOJIaM: apXeH, MPOTEPO3OH,
1ajae030i, Me3030i1, KaiHO30M.

PackpsiBaTh conepkaHue TEpMUHOB
U TIOHSITUIN: apXel, apxebaKTepuu,
IMaHOOAKTEepUHU, MPOTEPO30ii,
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OO6u1as xapakTepucTHKa KJuMaTta

Y T€0JIOTMYECKUX MPOLIECCOB.
[TosiBnEeHME M pacUBET XapaKTEPHBIX
OpraHu3MOB. YTJIe0Opa30BaHUE: €T
YCJIOBUS U BIIMSIHUE HA TAa30BBIN COCTaB
aTMochephl.

MaccoBble BBIMUPAHHUS —
9KOJIOTUYECKHE KPU3ZUCHI TTPOILIOTO.
[TpyuunHBI ¥ CHEACTBUS MACCOBBIX
BbIMUpaHuii. COBpEMEHHBIN
SKOJIOTUYECKUN KPU3UC, €T
ocobennoctu. [Ipobiema coxpaneHus
ouopazHooOpasus Ha 3emIie.
JdeMoHcTpauuu

Tabauywl u cxemol: «Pa3BuTHE KU3HH
B apXEMCKOM 3pe», «Pa3BUTHE KU3HU
B MIPOTEPO30MCKOM 3pe», «PazButue
JKU3HU B MAJICO30MCKOMU 3pe,
«Pa3BHUTHE )KU3HU B ME3030MCKOH 3pe»,
«Pa3BHUTHE )KU3HU B KATHO30UCKOU
ape»

najaeo30H, KeMOpuii, OpJOBUK, CUITYD,
JIeBOH, KapOoH, niepMb, [lanres, Tertuc,
TPUIOOUTHI, PUHUO(UTHI,
PaKOCKOPITHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJI03aBpbI, ME3030M, [ OHBaHa,
JlaBpasus, Tpuac, 1opa, MeJ, XBOMHEIE,
TMHKTOBBIE, CATOBHUKOBBIE,
OCJIEeMHUTBI, aAMMOHUTHI, TUHO3ABPHI,
apXeOoNTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NaJICOTeH, HEOT'eH,
aHTPONOTE€H, MACCOBOE BHIMUPAHUE.
XapaKkTepu30BaTh pa3BUTHE KU3HU

Ha 3eMJIe 110 3paM U MEPHOIAM.
VYcraHaBnMBaTh 3aBUCUMOCTb MEXKIY
re0JIOTMYECKUMH MPOLECCAMM,
M3MEHEHUSIMU KJIMMaTa 1 IpolieccaMu
B J)KMBOW IIPUPOJIE.

OOBsICHATH MPUYUHBI pacI[BeTa
CUCTEMATHUUYECKHUX IPYIII OPraHU3MOB
B PA3JIMYHBIE APbI U MEPUOBI.
AHanU3upoBaTh NPUYUHBI U CIEICTBUS
MAaCCOBBIX BBIMUPAaHUMU.

HasbiBaTh OCHOBHBIE ApOMOP(O3bI
PacTeHUH U )KUBOTHBIX.

[IpuBOAUTH MPpUMEPHI IEPEXOTHBIX
dbopm opraHu3MoB.

AHanM3upoBaTh MyTH PEUICHUS
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po0JIeMbl COXpaHEHUs
Oounopa3znooOpazus Ha 3emiie

4.9 | CoBpeMeHHas cuctemMa
OpPTaHUYECKOTO MHpa

CoBpeMmeHHas cUCTEMa OPraHUuYECKOTro
mupa. [Ipunnuns! kiaccupuxkanuu
opranu3moB. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIILI OPTAHNU3MOB.

JdemoHcTpanuu
Tabauywvl u cxemvl: «CoBpeMeHHas
CUCTEMA OPraHU4YECKOro MUPA»

PackpriBaTh cosiepaHrue TEPMUHOB

Y TIOHSTUI: OaKTEpUH, apXeH, BBICIITUE
pacTeHusl, 3eJeHbIe BOJOPOCIIH,
OarpsiHKU, Oypble BOJOPOCIH,
MOXOBH/IHBIE, TATTOPOTHUKOBUHBIE,
XBOIIIEBUIHBIC, TUIAYHOBU/IHBIE,
rOJIOCEMEHHBIE, IOKPHITOCEMEHHBIE,
MPOTHUCTHI, KUIIICYHOTIOJIOCTHBIE,
MJIOCKWE YEPBU, KPYTJIbIC YEPBU,
KOJIbYAThIe YEPBU, WICHUCTOHOTHE,
MOJLITIOCKH, UTJIOKOKHE, XOP/I0BhIE,
rpuOBbl, TUIIAHUKH, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OpTaHUYECKOTO MUPA;
HA3bIBATh OCHOBHBIE CUCTEMATUYECKUE
IPYyMIbl OPTaHU3MOB.

OOBSICHATH MPUHITUIIBI KJIaCCUPUKATTIH
OpraHU3MOB.

[lepeyucasiTb OCHOBHBIE MTPU3HAKH
MIPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpu0OB, KPACHBIX U OYPBIX BOJIOPOCIIEH.
[IprBOAUTE IPUMEPHI PEACTABUTENIEH
OCHOBHBIX CUCTEMATUYECKUX TPy
OpraHu3MOB

HToro yacoB o teme

15
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5 Tema «IIpoucxoxkaeHue Yea0BeKa — AHTPOIOreHe3)
5.1 | AuTponosorus — 1 Pa3znesnbl v 3a1a4n aHTPOIIOJIOT U U. PackpsiBaTh coziep:kaHUE TEPMUHOB
HayKa O 4eJIOBEKe MeToabl aHTPOMOJIOTUH. Y MIOHATHUM: aHTPOIIOJIOT U,
JdeMoHcTpauuu MOpPGOJIOTHsI, aHTPOTIOTEHE3,
Tabnuyel u cxemol. «MeTObI AHTPONIOMETPHSI, PEKOHCTPYKIIHUS,
AHTPOIIOJIOT Y. apXeoJiorus, STHOrpadus.
OdopynoBanue: MyJsKU Ha3sbiBaTh pa3esibl ¥ 3a1a9u
OKaMEHEJIOCTEN, IPEIMETOB AHTPOTIOJIOT U H.
MaTEPUAIBHOU KYJIBTYPBI IPEIKOB XapakTepu3zoBaTh METO/IbI
yenoBeka; Gpororpadun HaX0I0K AHTPOTOJIOTUH U CPABHUBATD
HCKOITAEMBIX OCTAaTKOB YEJIOBEKA UX MEXIY COOOM.
BriensTe BOIpOCH! 3BOJIIOLNAN
YeJI0BeKa, UCCIENYEMBbIE IIPU TOMOILIH
Pa3JIMYHBIX METOJ0B
5.2 | Pa3Burue 1 CraHoBIiIeHUE NTPEICTABICHU I PackpeiBaTh copep:kaHue TEPMUHOB
IIPEACTABICHUI O IIPOUCXOKICHUU YETIOBEKA. Y TIOHSTUM: AaHTPOIIOT€HHAsl TEOPHS,
O IIPOUCXOXKIECHUU Penurnosusie Bo33peHus. TpynoBasi Teopusi, Homo sapiens.
YyeJ0BeKa CoBpeMeHHbIE HaYYHBIE TEOPHH. OuenuBatsb BkJaa Y. /lapBuna

JdemoHcTpauuu

Ilopmpem: Y. JlapBuH.

Tabauywl u cxemvt: «MeTOIbI
AHTPOTIOJIOTUW.

OoGopyaoBanue: MyJIsHKU
OKAaMEHEJIOCTEN, TPEIMETOB
MaTepuaIbHON KYJIbTYPHI IPEIKOB
YeJI0BEeKa; pernpoAyKIUU
(¢potorpadun) kapTuH

B Pa3BUTHE MIPEICTABICHUN

O IPOUCXOKICHUU YETOBEKA.
ApPrymMEHTUPOBAHHO KPUTUKOBATh
PEIUTHUO3HBIE IPEACTABICHUSA

O ITPOUCXO0XKJAECHNUH YEJIOBEKA C O3ULINU
€CTECTBEHHBIX HAYK.

XapakTepu30oBaTh HAYYHBIE TEOPUHU
MIPOUCXOXKICHHUS YEIOBEKA
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¢ MU(DOTOTUYECKUMHU
1 ONOIEHCKUMHU CIO)KETaMU
IIPOUCXOXKICHUS YSIIOBEKa

5.3

MecTto yestoBeka
B CUCTEME
OpPraHnyveCcKOro Mupa

CXO0JICTBO 4€JIOBEKA C KUBOTHBIMH.
CucreMaTH4ecKoe MoJI0KEHHUE
yenaoBeka. CBHACTEILCTBA CXO/ICTBA
YeJI0BeKa ¢ JKMBOTHBIMH:
CpaBHUTEIHLHO-MOP(HOIOTHYECKHUE,
aMOpHoIOrHYecKre, GU3N0JI0TO-
OMOXMMHUYECKHE, TOBEACHUCCKHUE.
OTnuuus YenoBeKka OT )KUBOTHBIX.
[IpamMoxoxaeHnEe U KOMILIEKC
CBSI3aHHBIX C HUM TMPU3HAKOB. Pa3Butune
TFOJIOBHOTO MO3Ta M BTOPOM CUTHAJILHOU
CHCTEMBI.

JdemMoHcTpauuu

Tabauywl u cxemvi: «I"OTOBHOM MO3T
YesoBekay, «HemoBekooOpasHbIe
00e3bsHbBI», «CKeJIeT yelloBeKa 1
CKEJIET IIUMITIaH3e», «PynuMeHThl U
aTaBU3MBbD».

OO0opyaoBaHme: CKEIET YEJIOBEKA;
MOJIeJb Yeperia 4YejJoBeKa 1 yeperna
ITMMIIaH3€; MOJIEIb KUCTH YeJIOBEKa U
KHCTH ITMMIIaH3E.

JlaGopaTopHasi pabora

«3yuenue ocoOeHHOCTEN CTPOCHHUS

PackpbIBaTh conepikaHre TEPMUHOB
Y TIOHSITHI: pYJAMMEHTHI Y YEIOBEKa,
aTaBU3MBI y YEJIOBEKa,
PSIMOXO0’KJICHHUE, BTOPAsi CHTHAJIbHAS
CUCTEMaA.

OnpenensaTs CHCTEMAaTHICCKOES
MIOJIO)KCHHE YEJIOBEKA B OPraHUYCCKOM
MUpE.

BhISBIIATE 4epThI CXOJICTBA U PA3TUYUS
YeJioBeKa U JKUBOTHBIX.
XapakTepu30BaTh CBUACTEIIbCTBA
CXOJ/ICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTENBHO-MOP(HOJIOTUYECKHE,
AMOpHOJIOTHIEeCKUEe, (PU3HOIIOTO-
OMOXMMUYECKHUE, TTIOBEICHUECKHE).
[TpuBOIUTH MPUMEPHI ATABU3MOB

U PYAUMEHTOB Yy YEJIOBEKa.
OmnuckiBaTh MPU3HAKH YEIIOBEKA,
c(hOopMHUPOBABIIHUECS B CBI3H

C IPEBECHBIM 00pa30M >KH3HU MPEIKOB
U TIPSIMOXOJK/ICHUEM.

BbIBISTE NPUYMHBI 0COOEHHOCTEHN
CTpOCHUS Yeperia YeI0BeKa

10 CPABHEHUIO C YEIIOBEKOOOPA3HBIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C MPAMOXOKICHUCM

00€3bsIHAMH.

CpaBHUBATb OPYAUNHYIO AESITEIBHOCTD
YeJI0BEKA U JKUBOTHBIX.

CpaBHUBaTh 0OCOOCHHOCTH BhICIIEH
HEPBHOU AEATEIILHOCTH YEI0BEKA

Y )KMBOTHBIX

5.4 | JIBWKYyIIHE CHITBI JBrxymume cuibl ((hakToph) PackpbIBaTh coepxkaHue TEPMUHOB
(daxropsr) AHTPOIIOTeHe3a: OMOJIOTUYECKHE, Y TIOHSITHIA: HACJICJICTBEHHAS
aHTpPOIIOTeHE3a conuabHbie. COOTHOIICHHUE W3MCHYMBOCTB, €CTECTBEHHBIN 0TOOD,

OMOJIOTHYCCKUX M COITUATBHBIX OpYyJIHUIHAS ACSATCIBHOCTD, IPYIIIOBOC
(GaKkTOpOB B aHTPOIIOTECHE3E. COTPYJHUYECTBO, OOIICHHUE, PEUb.
JleMoHcTpanun XapakTepu30BaTh JABUKYIINE CHIIBI
Tabnuywl u cxemol: «JIBUKYIIUE CUIIBI | aHTPOIIOTEHE3a: OMOJIOTHUYECKHE
AHTPOTIOTCHE3aY. U COITMATbHBIC
Oo0opynoBanue: MyJIsKU TPEAMETOB
MaTepuaJbHON KYJIBTYPHI TPEIKOB
YeJIoBeKa

9.5 | OcHOBHBIC CTAIUHU OCHOBHBIE CTAaJIUU AHTPOIIOTECHE3A. PackpriBaTh coepkaHre TEPMUHOB

aHTPOIIOreHe3a

Pannune uenoBexooOpa3Hbie 00€3bIHbBI
(MpOKOHCYJIbI) U paHHHE TOHTHIBI —
o01re mpeaKu 9eT0BEKO0Opa3HBIX
00€e3bsH U JTI0JIeH. ABCTPATIOTIUTEKU —
JBYHOTHE MPEAKH JIroAeu. YenoBek
yYMEJbIi, IEPBbI€ U3TOTOBIICHUS
opyaui Tpyaa. Henoek
MPSAMOXOISIININ U TIEPBBINA BBIXOJ]
monei 3a npenenbl Agppuku. Yenosek

Y MIOHSITUI: aBCTPAJIONUTEK, UenoBek
yMebii, YenoBeK NpsIMOXO TSN,
Yenosek reinensoeprekuii, Yemorek
HEaHJIEPTATBCKUM, KPOMaHbOHEII,
JICHUCOBCKHUHM 4yelloBeK, UenoBek
pPa3yMHBIN COBPEMEHHOI'O THUIA,
MaJICOreHEeTHKA.

XapakTepu30oBaThb OCHOBHBIC CTa NN
AHTPOIIOTCHE3A.
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reiaenpoeprekuil — oOIIuiA MpeIoK
HEAaHIEPTAIBCKOTO YEI0BEKA U
YeJI0BEKa pa3yMHOro. Yemosek
HEAaHIECPTAIbCKUN KaK BUJ JIOAECH
XOJIOJIHOTO KJInMata. YenoBek
pa3yMHBIN COBPEMEHHOTO THUIIA,
JICHUCOBCKHUI YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npejenaMu AQpukH.
[TaneoreHeTuka u najseoreHOMMKA.
JdemoHcTpanuu

lopmpemuwi: J1. Jlukn,

5. 5. Porunckui, M. M. I'epacumos.
Tabnuyel u cxemol: «IBOIIOIMOHHOE
IPEBO YEIOBEKA», «ABCTPAIONUTEK,
«YenoBek yMenbiin», «HenoBek
MPAMOXO IS, «J|eHHCOBCKUI
yenoBek», «Heannepranbupy,
«KpomaHboHLIBIY, «[Ipenku yenmoBekar.
Oo6opyaoBaHue: MOJIeNId TOpca
IIPEJIKOB YEJIOBEKA; MYJISKH ITPEIMETOB
MaTepHUalbHON KYJIbTYPbI IPEIKOB
YeJI0BeKa

BpIsSBAATH NPOTrPECCUBHBIE YEPTHI,
MOSBUBLINECA Y MPEIKOB YEJIOBEKA

HA Pa3HbIX CTAAUAX AHTPOIIOTEHE3A.
[IpuBOAUTE pUMEPHI PEACTABUTEIEH
OCHOBHBIX CTaJIMM aHTPOIIOrEeHE3A:
ONMCBIBATH UX AaHTPOIIOMETPUUECKHUE
JlaHHbIE, 00pa3 KU3HHU U OPYAUS TPY/A.
CpaBHUBATH NPEACTABUTENCH OCHOBHBIX
CTaJIui aHTPOIIOTEHE3A

5.6

OBOJTIONUSA
COBPEMEHHOTO
yeJIoBeEKA

DBOJIIOIMUS COBPEMEHHOTO YETIOBEKA.
EcTtecTBeHHBIN OTOOP B MOMYIISITHAX
yenoBeKa. MyTallMOHHBIN POLECC
u nonumopdusm. [lonynsunonusie
BOJIHBI, Ipeii() reHOB, MUTpaLIUs

PackpeiBaTh conep:kaHue TEPMUHOB
Y IOHSITUW : MYTallMOHHBIN ITPOLIECC,
noUMOp(PU3M, MOMYISAUUOHHbBIE
BOJIHBI, JIpei( reHoB, MUrpanus,
«3(dekT ocHoBaTEN .
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1 «3(P(DHEKT OCHOBATEIISD) B MOMYJIALMIX
COBPEMEHHOTO YEJIOBEKA.

JdemoHcTpanuu
Tabnuywvl u cxemul: «ITaIbl IBOITIOLUU

YCJIOBCKa»

XapakTepu30BaTh POJIb ECTECTBEHHOT'O
oTOOpa B MOMYJISIIIUSX COBPEMEHHOTO
YesioBeKa.

OueHuBath poiib MyTaIlMOHHOTO
nporuecca, NOMyIsUOHHBIX BOJIH,
npeiida reHoB, MUrpamuu, «3pdexra
OCHOBATEJIS» B ABOJIIOLUU TOMYJISIIIUN
COBPEMEHHOTI'0 YEJIOBEKa.

[TpuBoUTH IpUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATh MOMYJISILIUOHHBIE
BOJIHBI B DBOJIIOIIUU COBPEMEHHOIO
YyesioBeKa

5.7

YenoBeueckue pachl.
MG)K,ZII/ICHI/IHJII/IHapHLIG
MCTOAbI aHTPOITOJIOTUH

Yenoseueckue pacol. [lonsatue o pace.
Bosnbiiive pacel: eBporeouHas
(eBpaswmiickasi), aBCTpajIO-HETPOUTHAS
(3KBaTOpHABHAS ), MOHTOJIOUTHAS
(a3uatcko-amepukaHckas). Bpems

U TIyTU PAcCEJICHHsI YeJIOBeKa IO
taHete. ENMWHCTBO YenoBeuecKkux pac.
Hay4nast HecoCToATenbHOCTh pacu3Ma.
[TpucmocoOaeHHOCTh YelloBeKa

K Pa3HbIM YCJIOBHSM OKPYKaIOIIen
cpenbl. Bnusinue reorpaduueckoi
cpensl u aperida reHoB

Ha MOP(}OIOTHIO U (HPU3UOTIOTUIO
YeJI0BeKa.

MexTuCIUTITTHAPHBIE METOTBI

PackpbiBaTh conepxaHue TEPMUHOB

U MOHSITUI: paca, pacoTeHEe3, PACU3M,
COLIMANIbHBIN TapBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJIBIINX
pac 4enoBeKa: eBpONeOnTHON
(eBpa3uiicKoit), aBCTpaIO-HErPOUTHOMN
(3KBaTOpUAIBHON ), MOHTOJIOMHOM
(a3uaTcKO-aMEepPUKAHCKOM).

BbISBISTE NPUYMHBI BOSHUKHOBEHUS
YeJI0BEUECKHUX pac.

[IpuBOAUTH MPpUMEPHI ATANTUBHBIX
MPU3HAKOB y IIpeCTaBUTENEH
YeJI0BEUECKHUX pac.

[IpuBOIUTH CBUIETENHLCTBA €IMHCTBA
MIPOUCXOMKCHHUS YEIIOBEUECKUX pac.
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B (puznueckoit (0MoI0ruyecKoii)
AHTPOIOJIOTHH. DBOIIOLIMOHHAS
AHTPOMOJIOTHS U MAJICOAHTPONOIOT U
YEJIOBEYECKUX IOIYJIIALUH.
buoconmanbHble UCCae0BAHUS
pupobl yesnoseka. MccnenoBanue
KODBOJIIOIIMU OMOJIOTUYECKOTO

Y COLIMAJIBHOTO B YEJIOBEKE.
JdemoHcTpanuu

Tabauywl u cxemol: «Pacel 4eTOBEKaY.
IIpakTHyeckas padora

«3ydeHune 3KoJI0rMueCcKuX aianTaiui
YeJI0BEKa»

ConocTaBisATh aAaTUBHBIC TUIIBI
JIIOJIEN € PACOBBIMU IIPU3HAKAMH.
Jloka3bIBaTh HaAy4YHYIO
HECOCTOSATEIBHOCTh pacu3Ma

Hroro yacoB no teme 10
6 | Tema «IK010rUsl — HAYKa 0 B3AUMOOTHOIIEHUAX OPTAaHM3MOB ¥ HAJJOPTAHU3MEHHBIX CHCTEM € OKPY KalolIel
cpenoin»
6.1 | 3apoxnenue 1 3apoxIaeHre U pa3BUTHE SKOJOTHH PackpeiBaTh conepkanue TEPMUHOB

" pa3BUTUC DKOJIOTHUH

B Tpyaax A. 'ymb6onsara, K.®. Pynbe,
H.A. CegeprioBa, 3. ['ekkens,

A. Tencnu, B.H. Cykauesa.

Paznensl v 3a1a4n SKOJIOTHU.

CBs13b 5KOJIOTUU C APYTUMU HAYKaAMH.
JdemoHcTpauuu

Ilopmpemui: A. I'yMO0aBAT,

K. @. Pynse, H. A. CeBepiios,

9. I'ekkenb, A. Tencnu,

B. H. Cykaues.

Y TIOHATHI: SKOJIOTHUs, ayTIKOJIOTHS,
CHHDKOJIOTHS, DKOJIOIUsI COOOIIECTB

U DKOCHUCTEM, DKOJIOTHS BUIOB

Y TIOMYJISIITAMN.

XapaKkTepru30BaTb OCHOBHBIE 3TAIbI
3apOXKIACHUS U PA3BUTHUA DKOJIOTUHU KaK
HAYKH.

[TpuBOANTE MpUMEPHI 00BHEKTOB
W3YYEHHUS SKOJIOTHUU.

Ha3piBaTh OCHOBHBIC 3aa4H, CTOSIIIHE
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Tabnuyvt u cxemol.: «Paznennt
JKOJIOTHUM

nepe]l Y4eHbIMUA-3KOJIOTaMu.
YcTranaBIuBaTh B3aUMOCBSI3b KOJIOTUH
C IpYTUMU HayKaMu

6.2 | MeToabl SKOJIOTHH.
3HaueHue
DKOJIOTMYECKUX
3HAHUH U1 YeJI0BEKa

Metoap! sxonoruu. llonessie
HaAO0JII0IeHHSI. DKCIIEPUMEHTHI

B 9KOJIOTUHU: IPUPOIHBIE

u 1abopatopHbie. MojaennpoBaHue
B 9KOJIOTUU. MOHUTOPUHT
OKpYXaIoIIeH Cpe/ibl: TOKAIbHBIM,
PETHOHABHBIN U TTI00ATBHBIN.
3HaYEHHE IKOJOTUYECKUX 3HAHUI
JUIS1 YEJIOBEKa. DKOJIOTUYECKOE
MHPOBO33pEHUE KaK OCHOBA CBA3EU
YeJI0BEUYECTBA C MPUPOIOH.
DOopMHUPOBAHUE IKOJTOTUUECKOMN
KYJIbTYPBI U 3KOJIOTUYECKOMN
rPaMOTHOCTH HACEJICHHUS.
JdemMoHcTpauuu

Tabnuyvt u cxemol: «MeTOIBI
AKOJIOTUN», «CxemMa MOHUTOPUHTA
OKPYXKaKOLIEH CpeIbD».
JlabopaTtopHasi padora
«3yueHune METO0B KOJIOTHUECKHUX
VICCIIEIOBaHUIN»

PackpbIBaTh copiepkaHre TEPMUHOB

Y TIOHSATHI : MIOJICBBIC HAOJIOACHUS,
MOHHUTOPHUHT OKPYKAIOIICH CpeIbl,
MOJICTMPOBAHKE, SKCTICPUMECHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METOIbI IKOJIOTHH.
[TprBOIUTH IPUMEPHI MTOJICBBIX
HaOJIFOIEHNI B DKOJIOTHUH.

BBISBISATE 0COOEHHOCTH MOHUTOPUHTA
OKpY’KaroIel cpeibl Kak METo/1a
9KOJOTMYECKHUX UCCIIEOBAHUM.
OOOCHOBEIBAThH 3HAUCHHUE
AKCTICPUMEHTOB B IKOJIOTUUECKUX
HCCIEIOBAHUIX.

CpaBHuBaTh 1a00paTOPHBIE

Y TIPUPOJIHBIC SKCTICPHUMEHTHI KaK
METO/bI DKOJIOTHUYECKUX UCCIICIOBAHNM.
OrneHnBaTh 3HAYCHHE TPOTHO3UPOBAHMS
KaK METOJ1a DKOJIOTHYECKUX
HCCJICJOBaHU.

OO60CHOBBIBaTh HEOOXOTUMOCTD
9KOJIOTMYECKHUX 3HAHUU

JUUISL COBPEMEHHOTO YeIoBeKa

HToro yacoB o teme
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7 | Tema «Opranu3msl 4 cpeaa 0OMTAHUD)
7.1 | Dxonoruueckue 1 Dxosiorudeckue (aKkTopbl PackpeiBaTh cogepkaHue TEPMUHOB

(akTopbI Y 3aKOHOMEPHOCTHU UX JICUCTBHUS. Y TIOHSITHI: KOJIOTMYECKUM akTop,
Knaccudukanus s3k010ru4eckux OMOJOTUYECKUN ONITUMYM,
dbakTOopoB: abHOTHYECKUE, OTpaHUYUBAIOITUHN (JIUMUTUPYIOIINH)
onoTuyeckue, antpornoreHHsie. O0uwe | gakrop.
3aKOHOMEPHOCTH JI€UCTBHUS KnaccuduumpoBath s3K0I0ruyecKme
sKosorudeckux gakropos. [Ipasuio (bakTopbl MO pa3HbIM OCHOBAHUSIM.
munumyma (K. [npenrens, XapakTepu3oBaTh 001111e
1O. JIu6ux). TonepaHTHOCTS. 3aKOHOMEPHOCTH JIEMCTBUSA
OBpUOMOHTHBIE U CTECHOOMOHTHBIE HKOJIOTMYECKUX (PaKTOPOB.
OpTaHHU3MBIL. O60CHOBBIBATH JIEWCTBHE 3aKOHA
JeMoHCcTpaun ONTHMYMA U 3aKOHA OI'PaHUYMBAIOIIETO
Tabauywvl u cxemol.: «IKOJIOTUUECKHEC daxTopa.
(bakTopbI». [TpuBOIUTH IPUMEPHI:
O6opyaoBanue: repbapuun WUTIOCTPUPYIOIIUE ICHCTBUE MTPABUJIA
Y KOJUICKIIUU PACTEHUMN U KUBOTHBIX, MHUHHMYyMa, OTPAaHUYUBAIOLIETO
PUCTIOCOOJICHHBIX K BIMSHHUIO dakropa, SBpUOMOHTHBIX
Pa3IMYHBIX SKOJIOTMUECKUX (DAKTOPOB | U CTCHOOMOHTHBIX OPTaHH3MOB

7.2 | AbuoTtmueckue 1 Abuotnueckue paxTopsl. PackpsiBaTh cofepkaHue TEPMUHOB

dakTopsl. CBET Kak CBeT Kak 9KOoJIoru4ecKkuit hakTop. Y TIOHSITHI: CBET, (POTOMIEPHUOIU3M.

3KOJIOTMYECKUN JlelicTBrE pa3HBIX y4aCTKOB XapakTepu3oBaTh ICMCTBUE CBETA KAK

(axTop COJIHEYHOT'O CIIEKTPA HAa OPTaHU3MBI. HKOJIOTUYECKOTo (paKTopa.

DKOJIOTMYECKHE TPYIIIIbl PACTCHUIM

Y )KUBOTHBIX 10 OTHOLIEHHIO K CBETY.
CurnanpHas poJib CBETA.
DOTONEPUOTU3M.

CpaBHUBaTh JEHCTBUE PA3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa

Ha OPraHU3MBbl.

BbIsBISITE OCOOEHHOCTH CTPOCHUS
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JdemoHcTpanuu

Tabnuyer u cxemol: «CBETOBOM
CIIEKTPY, « IKOJOTUUECKUE TPYIIIIHI
YKUBOTHBIX 10 OTHOIIIEHHUIO K CBETYY.
Oo0opynoBanue: repbapuu
CBETOJIFOOMBBIX, TEHEJIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTECHU;
CBETOJIIOOUBBIC, TCHETIOOUBEIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE
pacTeHwusl.

JlaGopaTopHasi paGora
«BrisiBIeHME TpUCcIOcOOIEeHUMN
OpPraHU3MOB K BIIHSIHUIO CBETA

Y KU3HEEATEILHOCTH PaCTCHUN
Pa3HbIX SKOJOTHICCKUX TPYIII

M0 OTHOIIICHHUIO K CBETY
(cBeTOMIOOUBBIC, TCHEIIOOUBBIE,
TEHEBBIHOCITUBEIC).

[TpuBOUTH IPUMEPHI PACTCHHUH Pa3HbIX
HKOJIOTHYECKUX TPYIIIT IT0 OTHOIICHUIO
K CBETY.

BBISBIIATE 0COOEHHOCTH CTPOCHUS

U KU3HEIEATCIbHOCTH KMBOTHBIX
Pa3HbIX SKOJOTHYCCKUX TPYIII

110 OTHOIIIEHHUIO K CBETY (JHEBHEIC,
CyMepeYHbIe, HOYHBIC).

[TpuBOIUTH MPUMEPHI FKUBOTHBIX
Pa3HbIX SKOJOTHYCCKUX TPYIII

110 OTHOILICHHUIO K CBETY.
OO60CHOBBIBATH 3HAUCHHUE
doTorneproIu3Ma B )KMU3HU OPraHU3MOB
U JUISI IPAKTUKH CEITbCKOTO XO3SHCTBA

7.3

AbGuotuueckue
(bakTopsI.
Temneparypa kak
JKOJIOTMYECKUN

dakTop

TeMnepaTypa Kak 3KOJIOTHYECKUAN
dakrop. [elicTBue TemmepaTypsl
Ha opranu3Msl. [loiikunorepmubie

Y TOMOMOTEPMHBIE OPTaHU3MBI.
DBpUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBL.

JdemoHcTpauuu

Tabnuywl u cxemol: «TeNIOKPOBHBIE

PackpsiBaTh cofepkaHue TEPMUHOB

Y TIOHSATUM: TEMIIEpaTypa,
MONKWIIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOMOTEPMHBIE (TEMIOKPOBHBIE)
OpraHu3Mbl, aHa0HO3, SBPUTEPMHBIC
OpraHU3Mbl, CTEHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJISALIUSL.

XapakTepu3oBaTh JICMCTBHE
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AKUBOTHBIE», «XOJOIHOKPOBHBIE
AKUBOTHBIEY.

O0opynoBanue: repbapuu

1 KOJUICKIIUH TCIUIOTIOOUBEIX,
3UMOCTOMKUX, MOPO30YCTOUYHUBBIX
pPACTEHHUIi; yyuesa NTULl U 3BEPEN.
JlaGopaTropHasi padora

«BplsiBeHUE MTpHCTIOCOOIEHUIM
OpPraHU3MOB K BIIUSHHUIO TEMIIEPATYPbI»

TeMIIepaTypbl HA OPTraHU3MBI.
BbIsBIISITE 0COOEHHOCTH CTPOCHHUS

U )KU3HEEATENbHOCTU
MONKWJIOTEPMHBIX (XOJIOAHOKPOBHBIX)
Y TOMOHOTEPMHBIX (TEIIOKPOBHBIX)
KUBOTHBIX.

[TpuBOAUTH MPUMEPHI TOMKUIOTEPMHBIX
(XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETIOKPOBHBIX) KUBOTHBIX.
BhIsSBIIATE 0COOEHHOCTH CTPOCHUS

Y KU3HEJIEATETbHOCTH TEIUIOTIO0MBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTEHUI.

[TpuBOANTH NpUMEPHI TEILIOTOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYHMBBIX
pacTeHu.

[TpuBOIUTH IPUMEPHI 3BPUTEPMHBIX

Y CTCHOTEPMHBIX OPTaHU3MOB

1.4

AOuornueckue
dakropsl. BnaxkxHocTh
KaK DKOJIOTHYECKUUN

dakTop

BiaxxHOCTB KaK 3KOJIOTMYECKUI
dakrop. [Ipucnocobnenus pacteHuit

K MO/IepKaHUIO BOJAHOTO OajaHca.
Knaccuduxamus pacteHuit

M0 OTHOUIEHHUIO K BOJIE.
[TpucmocoOneHus KUBOTHBIX

K U3MEHEHHIO BOJHOTO pPEKUMA.
JdemoHcTpauuu

Tabauiibl U cxembl: «DU3NOTOTTYECKUE

PackpriBaTh conepxaHue TEPMUHOB

Y TIOHSITUH: BIAXKHOCTh, TUAPODUTHI,
rUrpo@uTH, ME30(PUTHI, KCEPODUTHI,
YKUBOTHBIC: BOJHBIE, IOTYBOIHBIC,
HA3EMHEIE.

XapakTepu30oBaTh I€MCTBUE BIAKHOCTH
KaK 9KOJOTHYECKOTO (haKTopa.
BEISBIIATE 0COOEHHOCTH CTPOCHUS

Y J)KU3HEICSITEIIbHOCTH PaCTEHUHN
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aZanTaIiy )KUBOTHBIX).
OO6opyaoBanue: repOapuu pacTeHHUI,
OTHOCSIIITUXCS K TUTPOQHUTAM,
kcepodutam, Me3opuTaM, KOMHATHBIC
pacTeHus JaHHBIX TPYTII.

JlaGopaTopHasi paGorta
«AHaToMu4eckre 0COOEHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHUS

Pa3HBIX YKOJIOTUYECKUX I'PYIII 110
OTHOLIEHHUIO K BOJE.

IIpuBOAUTE IPUMEPHI PACTEHUN Pa3HBIX
DKOJIOTMYECKUX TPYIII 10 OTHOLIEHUIO
K BOJIE.

BrIsBiIATE aHATOMUYECKUE

1 (pU3MOJIOTUYECKHE TPUCTIOCOOIEHNUS
YKUBOTHBIX K U3MEHEHUIO BOJIHOI'O
pexuma.

[IpuBOAUTE IPUMEPHI BOJHBIX,
IIOJIyBOJAHBIX U HA3€MHBIX )KUBOTHBIX

7.5

Cpenpl oouTanus
OpPTaHHM3MOB

Cpennl 0OMTaHUS OPTaHU3MOB: BOJTHAS,
HA3eMHO-BO3/yIIIHAS, [TOYBECHHAS,
TIIyOMHHAS TOIMTOYBCHHAS,
BHYTpHOpPraHu3MeHHas. Ou3uko-
XUMHYECKUE 0COOCHHOCTH CPET
0OHWTaHUST OPTaHU3MOB.
[TprcnocoOIeH s OPraHU3MOB K )KH3HU
B Pa3HBIX Cpeax.

JdemoHcTpauuu

Tabauywvt u cxemovi: «Cpeanpl OOUTaHUS
OpraHU3MOB.

O0opynoBanme: KOIEKIINU
YKUBOTHBIX, OOMTAIONINX B Pa3HBIX
cpemax

PackpbIBaTh coJiep;KaHUE TEPMUHA
«cpena oOOUTaHUS.

XapakTepu30BaTh 0COOEHHOCTH
BOJIHOM, HA3€MHO-BO3AYIIIHOM,
MMOYBEHHOM, ITyOMHHO ITOITTOYBEHHON
Y BHYTPUOPTaHU3MEHHOU Cpejl
oOuTaHUS.

CpaBHUBATH GU3UKO-XUMHUCCKHE
YCIIOBHS Pa3HBIX CpeJ OOUTaHHUS.
BbISIBIIATE 4epThI MPUCTIOCOOJICHHOCTH
OpraHW3MOB K OOMTAaHHIO B BOJIHOM,
HAa3€MHO-BO3/1YIIIHOM, IOYBEHHOM,
BHYTPUOPraHU3MEHHOM cpenax
oOHnTaHMA.

[TpuBOIUTE MPUMEPHI OPTAaHU3MOB,
oOUTAIONINX B Pa3HBIX cpeslax
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7.6 | buonornyeckue buonoruueckue putmel. BHemHue PackpsiBaTh coJiepxaHue TOHITHUS
PUTMBI U BHyTpeHHUE pUTMbI. CyTOUYHBIC «OUOTIOTUYECKUE PUTMBI.

Y TOJIUYHBIE PUTMBI. XapakTepu3oBaTb 0COOCHHOCTH
[Iprcnoco61eHHOCTh OPraHu3MOB BHEIIIHUX, BHYTPEHHUX, CYyTOYHBIX
K CE30HHBIM U3MEHEHUSIM yCIIOBUI Y TOJANYHBIX OMOJIOTUYECKUX PUTMOB.
KU3ZHMU. [IpuBOIUTH IPUMEPHI TTPOSIBIICHUS
JeMoHcTpanun OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
Tabnuyst u cxemsi: «buonornyeckue OpraHU3MOB.
PUTMBD». BBISBISATE 4epTHI TPUCIIOCOOJICHHOCTH
O6opyaoBanue: repoapuu u OPTraHU3MOB K CE30HHBIM MU3MEHEHUSIM
KOJUICKIIUH PACTEHUN U )KUBOTHBIX, YCIIOBUM KU3HH.
o0naaronux YepTamMmu OnuchIBaTh CE30HHBIC SIBJICHUS B )KU3HU
PUCTIOCOOJIEHHOCTH K CE30HHBIM OpraHM3MOB, PACIIPOCTPAHEHHBIX
U3MEHEHHSIM YCIIOBHM KU3HU B CBOEH MECTHOCTH

7.7 | ’Kusnenusie popMbI Kuzuennsie popMbI OpraHU3MOB. PackpbIBaTh coJiepxaHuEe TOHITHUS

OpraHU3MOB

[TonsiTre o )xu3HEHHOH (hopMme.
JKuznennsie HopMbI pacTCHUI:
JIEPEBbs, KYCTAPHUKH, KyCTAPHUYKH,
MHOTOJICTHHE TPaBbl, OJTHOJIETHUE
TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX:
TUAPOOHUOHTHI, TEOOMOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHUS
1 00pasa KU3HH.

JdemoHcTpauuu

Tabnuywl u cxemwvt: «KU3HEHHbBIC
dbopmbl pacteHuin», « Ku3zHeHHbIE
(OpPMBI dKUBOTHBIXY.

«OKU3HEHHasi popMa OpraHu3Ma.
BhIsiBIISITE 0COOCHHOCTH CTPOCHHUS
U )KU3HECATEIbHOCTH PACTCHHM
Pa3HBIX KU3HCHHBIX (DOPM.
[IpuBOAUTE IPUMEPHI PACTEHUN Pa3HBIX
YKU3HEHHBIX (POPM.

BEIsSBIIATE 0COOEHHOCTH CTPOCHUS
U KU3HECATEIHPHOCTH YKHBOTHBIX
pa3HBIX KU3HEHHBIX (POPM.
[TpuBOIUTH IPUMEPHI JKUBOTHBIX
pa3HBIX KU3HEHHBIX (OPM
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O0opynoBanue: repbapuun
U KOJUIEKLMU PACTEHUN U )KUBOTHBIX
Pa3IUYHBIX )KU3HEHHBIX (hOpM

7.8

buotnyeckue pakTopbl

buotnyeckue daxktopsl. Buab
OMOTUYECKUX B3aUMOJICHCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, CUMOHO3
u ero gopmsbl. [lapazutuszm,
KOOIEepalusi, MyTyaJInu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxJeOHn4ecTBo). Hetpoduueckue
B3aUMOJICHCTBHS (TONTMYECKUE,
dbopudeckue, padpuieckue). 3HaueHHUE
OMOTHUYECKUX B3aUMOJIEHCTBUI

JUIS1 CYIIECTBOBAHMS OPraHU3MOB

B cpene ooutanus. [lpunnun
KOHKYPEHTHOT'O UCKITFOUCHHUS.
JdeMoHcTpauuu

Tabnuysl u cxemul: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTI'O JIECay,
«IKocHCTEMA XBOMHOTO JIecay,
«enu nutanusy, « XUITHAYECTBOY,
«Tapasutuzm», «KonkypeHuus»,
«Cumb6mo3», «KommeHcanmm.
O0opynoBanme: KOUICKIINU
KABOTHBIX, YU4aCTBYIOIINX

B Pa3IMYHBIX OMOTUYECKUX
B3aUMO/JICUCTBUAX

PackpeiBaTh coJiepKaHuE TEPMUHOB

Y MOHSTUI: KOHKYPEHIIUS,
XUITHAYECTBO, Mapa3uTU3M,
MYyTyaju3M, KOMMEHCAIU3M,
HETpOPUYECKHUE B3aUMOICHCTBUSI.
XapakTepu30BaTh BUJIbI OMOTHYECKUX
B3aUMOJICUCTBUM.

OOBSACHATH CYIITHOCTh KOHKYPEHITUH,
XUITHAYECTBA, Mapa3uTU3mMa,
MyTyaju3Ma, KOMMEHCaIu3Ma.
[IpuBOAUTH PUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTUYECKUX
B3aUMOJICHCTBUSAX Pa3HBIX TUIIOB.
OreHuBaTh 3HaUYEHHE OMOTUYECKUX
B3aMMO/ICCTBUI 151 CYIIECTBOBAHUS
OpraHU3MOB B cpejie OOUTaHUS.
OO6OCHOBBIBATH JICUCTBUE MPHUHITUIIA
KOHKYPEHTHOTO UCKJIFOUCHUS

Hroro yacoB nmo teme
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8 Tema «IKk0J10rust BUI0B U MOILYJISIIIAIN»
8.1 | Dkonoruueckue 3 DKOJIOTUYECKHUE XapaKTEPUCTUKU PackpbIBaTh coqieprkaHre MOHSITHS

XapaKTePUCTUKU nomyssiuu. [lomymnsaius kak «TIOTTYJISLIHS.

MOTTYJISITUT ouosnoruyeckas cucrema. Ponb OueHuBaTh 3HaUEHUE HEOTHOPOJHOCTH
HEOTHOPOIHOCTHU CPe/ibl, PU3UUEeCKUX | Cpelbl, (PU3NUECKUX OapbepoB
OapbepoB U OCOOEHHOCTEHN OMOJIOTHHU 1 0COOEHHOCTEN OMOJIOTMHU BUIOB
BUJIOB B ()OPMHPOBAHUU B (hopMHUpOBAHUH TPOCTPAHCTBEHHOU
IPOCTPAHCTBEHHOMN CTPYKTYPBI CTPYKTYPBI TIOMYJIS NN,
nomnyssinuid. OCHOBHBIE TTOKa3aTel [TprBOIUTH IPUMEPHI TTOMYJISAIIAN
MOMYJISIUU: YUCICHHOCTD, INIOTHOCTh, | Pa3HBIX BUIOB PACTCHHUH U KUBOTHBIX.
BO3pacTHas U MOJ0Basi CTPYKTYpa, XapakTepru3oBaTh OCHOBHEIC
POKIaEMOCTh, IPUPOCT, TEMIT POCTA, HKOJIOTMYECKHUE TTOKA3aTeIn
CMEPTHOCTb, MUTPALIHSL. NOMYJISIIUU: YUCICHHOCTb, INIOTHOCT,
JeMoHCcTpanun BO3pacTHas U MOJI0Basi CTPYKTYpa,
Tabnuysl u cxemol: «IKOIOTUIECKUE POKIAEMOCTb, PUPOCT, TEMIT POCTA,
XapaKTePUCTUKH TOMYIISIIUN, CMEPTHOCTh, MUTPALIUA.
«IIpocTpancTBeHHas! CTPYKTypa
HOMYJISAIUNY, «Bo3pacTHbIE MUPaAMUIBI
TOTTYJISIITAN

8.2 | Dkojormueckas 3 DKOoJIoTUYeCcKas CTPYKTypa monyssiuuu. | PackpeiBaTe conepkanue TEPMUHOB U

CTPYKTypa OreHKa YUCICHHOCTU MOMYJISIIHH. MOHSITHI: TMHAMHKA TTOMYJISINH,

TOTYJISIUH. JInHaMUKa NOIMYJISIUUU U €€ PEryJislns. | OMOTHYCCKHUM TTOTCHIINAI IO YJISIIHH,

JIMHAMUKA OMYJISLAN bruornuecknii moTeHIMAN MONYJSIUN. | KPUBBIC BELKUBAHMS, (DAKTOPHI

U €€ PeryJIsIus MonenrpoBaHue TUHAMUKA CMEpPTHOCTH, EMKOCTb CPEJIbI.

nonynsuuu. Kpuseie pocta
YUCIICHHOCTH nonyisiuuu. Kpusbie
BBDKHBAHUS. Peryisinus 4ucieHHOCTH

OOBSACHATH 3aKOHOMEPHOCTH
pa3MenieHust 0cooel Monysiuu
Ha 3aHMMaeMOU TEPPUTOPHH.
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NOMYJSUUI: POk (PaKTOPOB,
3aBHCAIINX U HE 3aBUCAIINX OT
TUIOTHOCTHU. DKOJIOTHYECKHUE CTPATeTUH
BUOB (1- 1 K-cTparerun).
JdemoHcTpanuu

Tabnuysr u cxemol: «CKOPOCTh
3acelieHUs TOBEPXHOCTH 3eMJITU
pa3IMYHBIMHA OpTaHU3MaMM)

OneHuBaTh OMOTUYECKU M MOTEHIINAI
MOMYJISILUI pa3HbIX OPTaHU3MOB.
AHaNMu3UpOBaTh KPUBBIE pOCTa
YUCJICHHOCTH MOMYJIAIUU U KPUBbBIE
BBDKUBAHUS.

OO60CHOBBIBATh MPUUUHBI CICPIKUBAHUS
OMOTHYECKOT0 OTEHIIMAIA POCTa

Y IPUYUHBI BCIIBIIIEK POKAAEMOCTH

y OTJICJIbHBIX OPTaHU3MOB.
[lepedyucnsate pakTopsl CMEPTHOCTH,
PETYIUPYIOUIME YUCIEHHOCTD
MOMYJISIIAN PACTEHUM U dKUBOTHBIX.
OnuchIBaTh 3KOJOTUYECKUE CTPATETUN
BHJIOB

8.3

DKOoJIOTUYECKasT HUIIIa
BHJIA

ITonsaTue 00 PKOJIOTHYECKOH HUIIIE
Bus1a. MecTtooOuTanne. MHOTOMepHast
MOJIEJIb DKOJIOTHYECKON HUIIIU

. Y. Xatunncona. Pazmepsol
skoyiorndeckou Huiu. IloreHnmanbaas
Y pEAUTM30BaHHAS HUIIIH.

Buj kak cucteMa nomyssuii. Apeassl
BU10B. Bunpl 1 UX >KM3HECHHBIC
CTpaTeruu. DKOJIOTUYECKHE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS

Y MHUTPAIMi KUBOTHBIX.
buonorunueckre nHBa3UM YyKEPOTHBIX

PackpbiBaTh cosiep:kaHue TEPMUHOB

Y TIOHATHI: 9KOJIOTUYECKAs HUIIIA, BU/I,
apeas, UHBa3Usl.

XapakTepu3zoBaTb MHOTOMEPHYIO
MO/IEJIb SKOJIOTHYECKON HUIIIU

. 1. XaTtuuHcoHa.

[TpruBOAUTE MPUMEPHI SKOJIOTUUECKUX
HUIII Pa3HbIX BUJIOB PAaCTCHUM

Y )KUBOTHBIX.

BBISIBIATE OTIMYME IKOJTOTHYECKOM
HUIIIA BUJIa OT €T0 MECTOOOUTAHUS.
['paduuecku n300paxarhb
MHOTOMEPHYIO MOJIEJIb SKOJIOTHYECKON
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BU/JIOB.
JdemoHcTpanuu

Iopmpem: ]J1. 1. XaTYNHCOH.
Tabnuyvt u cxemol: «MoJienb
AKOJIOTUYECKON HULIU

J. Y. XaTanuHCOHa».

O6opyaoBanue: repOapuu pacTeHU;
KOJUICKIIUH KUBOTHBIX.
JlaGopaTopHasi paGora
«IIpucnocoOneHus ceMsiH paCTeHUN

K pAaCcCEJICHUIO»

HUILHX I pa3HbIX BUJOB.
BbIABIATE IPUYUHBI PA3INYNAN

B pa3zMepax dKOJIOTHUECKOW HUIIU

Y Pa3HBIX BUJIOB PACTEHUU U KUBOTHBIX.
AHanmM3upoBaTh IPUYHUHBI

Y II0CJIEICTBUSI CMEHBI OKOJIOTUYECKON
HUIIIH

HToro acos 1o teme 9
9 Tema «IKOJOrus COO0IIECTB. DKOJOTHIECKHE CHCTEMBD)

9.1 | CoobmiecTBO 1 CooOmecTBa opranu3mMoB. bruorieHos PackpbiBaTh copiepkanre TEPMUHOB
OpPraHU3MOB — U ero cTpykrypa. CBA3U MEXKIY Y TIOHSITHI: OMOIIEH03, OMOTOTI.
OMOIICHO3 OpraHu3MaMH B OMOIIEHO3E. XapakTepu30BaTh OMOIIEHO3 U €0

JleMoHCTpauu CTPYKTYpBI: BUJIOBYIO,
Tabnuyel u cxemor: «CTpyKTypa POCTPAHCTBEHHYIO, TPOQUICCKYFO.
onoreHo3a», « IKoCUcTEMAa [lepeuncnsaTe ¥ IPUBOIUTH TPUMEPHI
HMIUPOKOJIMCTBEHHOTO JIECay, CBSI3€H MEX]ly OpraHu3MaMu
«IKOocUcTEMa XBOWHOTO JIECa B OMoOIIeHO3€e

9.2 | Dkocuctema 2 DKocucTeMa Kak OTKPBITask CUCTEMa PackpriBaTh cosepikanne TEpPMUHOB

(A.A. Tencnu). ®yHKIIMOHATIBHBIE
OJIOKM OpPTraHU3MOB B 9KOCHCTEME:
POYIICHTHI, KOHCYMEHTHI,
penyueHThl. Tpoduieckre ypoBHH.
Tpodurueckue 1enu U CeTH.

Y TIOHSITUI: SKOCHUCTEMA, MPOIYIICHTHI,
KOHCYMEHTBHI, peIYLIEHTHI, TPOPHUUECKUE
ypOBHHU, Tpodudeckue (MUIEeBbIC)
IIeTTN ¥ CETH.

Ha3piBaTh CTPYKTYpHBIE KOMIIOHEHTBI
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Abuotnueckue 6JI0KH 3KOCUCTEM.
[TouBbI ¥ WIIBI B 3KOCUCTEMAX.
KpyroBopoT BeniecTB u MOTOK SHEPTUU
B DKOCHUCTEME.

JdemoHcTpanuu

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tencnu.

Tabauywvl u cxemol: «OYHKIIMOHAIIBHBIC
I'PYIIIBI OPTaHU3MOB B 9KOCUCTEME),
«KpyroBopoT BeIIecTB B IKOCUCTEME,
«llenu nuranus (macTOuIHas,
JICTPUTHAS ).

O6opyaoBaHue: repOapuu pacTeHUM;
KOJUIEKIIMM HACEKOMBIX; Uy4Yella MTHIL
Y 3BEpeH

HKOCHUCTEMBI.

XapakTepu3oBaTh QyHKIIUU

U TIPUBOAUTH IPUMEPHI
OpraHU3MOB B IKOCHUCTEME

Ha OCHOBE MMEIOINXCS 3HAHUU

O pacTeHusx, rpudax, bakTepusx

U KUBOTHBIX.

OnuchIBaTh KPYroBOPOT BEIIECTB

Y TIOTOK DHEPTHUH B IKOCUCTEME.
OOBSCHATH POJIb OPTAHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEILIECTB M TIOTOKE IHEPTUH.
[TpuBOIUTH MPUMEPHI OPTaHU3MOB,
3aHMMAIOIINX pa3Hble YPOBHU
TporuecKkux nmupamu.
CocTaBiATh CXEMbI IEPEHOCA
BEIIECTBA U YHEPTUHU B IKOCUCTEMAX
(enu muTaHus).

CpaBHUBaTh MACTOUIIIHBIE U IETPUTHBIE
LENU MUTAHUS

9.3

DKOJIOTUYECKUE
MTAPaMUIBI

OCHOBHbBIE IOKA3aTEJIN YKOCUCTEMBI.
buomacca u npogykuus.
DKOJIOTUYECKHE TUPAMU/IbI YHCET,
OroMacchl M SHEPTHH.
JdemoHcTpauuu

Tabnuyst u cxemwvl. « IKOJIOTHICCKAS
nupamMu/ia Yucem, « IKOJI0rnyecKas

PackpsiBaTh conepkaHue TEPMUHOB
Y TIOHSITHI: MPOAYKIUs, OroMacca,
HKOJIOTUYECKasl MUPAMUJIA.
XapakTepu3oBaTh IpaBuiIa
HKOJIOTUYECKUX MTUPAMU/T YHCET,
OMoMacchl U YHEPTUH.

OOBSACHITH MPUUMHBI PATUYMIA
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nupamujia GuoMacchly,
«IKoJoruuecKas mupamMuia SHEPrum»

B IIPOLYKTUBHOCTH Y Pa3HBIX
DKOCUCTEM.

[IpuBOAUTH MPUMEPHI IPAKTUYECKOTO
MIPUMEHEHHMS MPABUII SKOJIOTHUECKUX
pamMuz.

CpaBHuBaTh OMOMaccy ¥ NPOAYKIIHIO
HKOCHUCTEM CylIM U MUpPOBOro okeaHa

9.4 | 3menenus HamnpagnenHsie 3akoHOMEpHBIE CMEHbl | PackpbIBaTh conepxaHue TEPMUHOB
COOOIIECTB — coobmiecTB — cykueccuu. [lepBuyHble | U IOHATHIA: CYKIIECCHSs, KITUMAKCHOE
CYKLIECCUU Y BTOPUYHBIE CYKIIECCHH U UX COOOIIIECTBO, CYKIIECCUOHHBIN DS,

MPUYUHBI. AHTPOIIOTEHHBIE XapaKkTepu30BaTh CyKIECCHH:
BO3JICMCTBUA HA CYKIIECCHUU. NIEPBUYHBIE U BTOPUYHbBIE, TPUBOJAUTH
KnumakcHoe cooO1iecTBo. UX MPUMEPHI U HA3bIBATh PUYNHBI
buopaznoobpaszue u mojgHoTa CMEHBI COOOIIECTB.

KpYTrOBOpOTa BEIIECTB — OCHOBA CpaBHUBATh BpEMEHHbBIE U1 KOPEHHBIE
YCTOWYUBOCTHU COOOIIECTB. OMOTreoIeHO3bl Ha KOHKPETHBIX
JdeMoHcTpauuu IpUMEPAX CBOCH MECTHOCTH.
Tabnuyer u cxemol: «O6pa3zoBaHue MonenupoBath pe3ynbTaThl mpolecca
6omotay, «IlepBuuHas cykieccus», CMEHBI OMOT€0LIEHO30B MO/l BIUSIHUEM
«BoccranoBnenue sieca nocie aHTPOMOTEHHOTO (haKTOpa

noXkapa»

9.5 | Ilpupoausie [IpupoaHbIE SKOCUCTEMBL. PackpeiBaTh coziepkaHue TEPMUHOB
DKOCHCTEMBI JleMoHCTpaLuK Y TIOHSITHI: PUTOIIAHKTOH,

Tabnuywl u cxemvl. « IKOCUCTEMA
ITUPOKOJUCTBEHHOTO JIECay,
«IKocucTEeMa XBOMHOTO JIECay,
«DKocucTema o3epay.

300IJIaHKTOH, SIPYCHOCTb.
XapakTtepu30oBaTh NPUPOIHBIE
HKOCHUCTEMBI, UX OCHOBHBIC
KOMIIOHEHTHI (Ha IpuMepe 03epa,
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O0opyaoBaHue: akBapuyM Kak MOJEIb
HKOCUCTEMBI.

IKCKypeHs « DKCKYPCHsI B TAITMYHBIN
ouoreoleHos (B 1yOpaBy, Oepe3HsiK,
€JIbHUK, HA CYXOJOJIbHBIN

WJIU IOWMEHHBIH JIyT, 03ep0o, 60J0TO)»

XBOWHOTO U IMUPOKOJIUCTBEHHOTO JIeca).
OOBSACHITH MPUUUHBI PA3TIUYHON
OroMacchl IPOYLIEHTOB

Y KOHCYMEHTOB B IPUPOIHBIX
PKOCHCTEMaX.

CocTaBiaTh MacCTOUIIHBIC U IETPUTHBIE
[ENU MUTAHUS TPUPOJIHBIX IKOCUCTEM.
[IpuBOIUTH IPUMEPHI OPTaHU3MOB,
BXOJISIIIIUX B COCTaB (DUTOIIAHKTOHA,
300IIJIAaHKTOHA, O€HTOCA.
OOGOCHOBBIBATH POJIb IPYCHOCTH

B JKW3HHU Ha3€MHBIX DKOCUCTEM.
CpaBHUBATh OMOMacCCy M MPOAYKITHIO
BOJHBIX U HA3€MHBIX YKOCUCTEM

9.6

AHTpOIIOTE€HHbIE
HKOCUCTEMBI
(arposKOCHUCTEMBI)

AHTpPONIOTE€HHBIE IKOCUCTEMBI.
Arposkocuctema.

ArpoiieHo3. Paznuuus Mexmy
AHTPOIIOT€HHBIMU

Y IPUPOJHBIMU SKOCUCTEMAMHM.
JdemoHcTpauuu

Tabnuysl u cxemsl: «ATPOIICHO3Y,
«KpyroBopoT BelecTB U MOTOK
SHEPTHUH B arpOLIEHO3E.
Oo0opynoBanue: repbapuu
KYJbTYPHBIX U TUKOPACTYIIHUX
pacTeHui.

IKCKypcus «IKCKypCHst

PackpsiBaTh conepkaHue TEPMUHOB
Y TMIOHSATHUI: arpO3KOCUCTEMA,
arpoleHo03, MOHOKYJIbTYpa.
XapaKkTepu30BaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTE IPUMEPHI
arpO3KOCUCTEM.

CocTaBiATh IENU NUTAHUS arpOLIEHO3A.
O060CHOBBIBaTH MPUYUHBI HU3KOH
YCTOMYMBOCTH arpo3KOCHUCTEM.
CpaBHUBATH arpO3KOCUCTEMBI

Y IPUPOJHBIE SKOCUCTEMBI.
XapakTepu3oBaTh POJIb YETOBEKA
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B arpO3KOCHUCTEMY (Ha IoJie
WIN B TETTUYHOE XO3SHCTBO)»

B COXpPAaHEHUU YCTOMYUBOCTU
arpodKOCUCTEM

9.7

YpO0osKOCHUCTEMBI.
DKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE
KOMITOHEHThI YPOOIKOCUCTEM.
l'opoxackas dnopa u payna.
CunanTponu3anus ropoAcKon GpayHsl.
buonornyeckoe u X03MCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM

U YpOOIKOCHUCTEM.

3aK0OHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJCUCTBUM
OpPraHU3MOB B SKOCUCTEMAX.
[lepeHoc sHEPrUM M BEUIECTB MEKY
CMEKHBIMH 3KOCUCTEMAMH.

Y CTONYHUBOCTH OPTAaHU3MOB,
NOMYJIALNI U SKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIOTEHHBIX
BO3/E€HCTBHIL.

MeTo0710TUsI MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX
DKOCHUCTEM.

JdemoHcTpauuu

Tabnuywl u cxemor.: «IIpumepsl
ypOOIKOCUCTEMY.

IIpakTuyeckas padora

«/3yuenue u onucaHue
ypOOIKOCUCTEMBD».

PackpbIBaTh comepxkaHue TEPMUHOB
U TIOHSATHI: ypOOIKOocHUcTEMA,
CHHAHTPOMIHU3aIHsI, TOpoJIcKas (hiiopa,
ropojickas ¢hayHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIC
KOMITOHEHTBI YPOOIKOCHUCTEM.
OmnuceiBaTh OMOJIOTUYECKOE

U XO3SMCTBEHHOC 3HAUCHUE
ypOOIKOCHUCTEM.

[TpuBOIUTH IPUMEPHI U OLIEHUBATH
COCTOSIHHE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BhIsBIISITE 0COOEHHOCTH TOPOICKOM
baopsl U hayHBI.

CpaBHUBaTH ypPOOIKOCUCTEMBI

U TIPUPOIHBIEC YKOCUCTEMBI
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JlaboparopHnas pabora

«M3yuenune pazHooOpa3us MEJIKUX
MOYBEHHBIX WIEHUCTOHOTUX B Pa3HbIX
AKOCUCTEMAaX»

Utoro

4acoB I10 TEME 12

10

Tema «buocdepa — riiodaabHas IKOCUCTEMA)

10.1

buocdepa. Ctpykrypa 2
U coctaB Ouocdepsl

buocdepa — obuennanerapHas
o0onouka 3emit, T1ie CyIIeCTBYeT
WIN CYIIIECTBOBAJIA )KHU3Hb. Pa3BuTHE
npeCcTaBIeHU# o0 Onochepe B Tpyaax
9. 31occa. Yuenue B.M. BepHaackoro
0 6uocdepe. O6aacTu 6uochepsl U ee
cocTaB. JKuBoe BeriecTBo 6nochepsl
U ero (yHKIUY.

JdeMoHcTpauuu

Ilopmpemuwi: B. U. Bepnauckuit,

3. 3rocc.

Tabauyvt u cxemwl: «I"eochepsl
3emuiny», « DYHKITIH )KUBOTO BEIIECTBA

PackpbIBaTh coiepkaHre TEPMUHOB

U TIOHATUI: Ouocdepa, )KuBoe
BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIECTBO, OMOTEHHOE
BEIIECTRO.

[TpuBoaUTH POPMYITUPOBKU OCHOBHBIX
nonoxenuu yuenus B. U. Bepnanackoro
o obuocdepe.

XapakTepu3oBath 06s1acT 6rocdepsl
U UX COCTaB, Ha3bIBATh 00JIACTH
pacmpocTpaHeHHs KUBOTO BEIIECTBA

B 000J109Kax 3eMJIU U BBISBISTD
MPUYMHBI €T0 PA3TUYHOTO
pacnpeeseHus.

[lepeuncnsath GyHKIIMHN )KUBOTO
BemiecTBa onocdepsnl (razosasd,
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIbHAS,
KOHIIEHTPAIIMOHHAs, OMOXUMHYECKasi ).
[IpuBOaUTH MpUMEPHI MPEOOPA3YIOIIETO
BO3/ICHCTBHUS KUBOTO BEIECTBA

Ha Onocdepy.
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AHanu3upoBaTh U OLICHUBATh
OMOJOTHYECKYI0 HHPOPMALIUIO

0 I100aTbHBIX KOJIOTHUYECKUX
npoOsieMax Ouocdepsl, MoIydaeMyro
U3 Pa3HbIX HCTOYHUKOB.

OuenuBatse Bkiax B. M. Bepnanckoro,
3. 310cca B CO3/1aHUE YUEHUS

o ouocepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAHUS
ouocdepsl.
Kpyrosopotsl
BEILECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounochepsl. OcobeHHOCTH OHOCPepbl
KaK TJI00aIbHOM 9KOCHUCTEMBI.
Jlunamuyeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTs BelecTn
U OMOr€OXUMUYECKUE ITUKIIBI
(yrnepona, azora). PurMmudHoCcTh
SBJICHUH B Onocdepe.
JdemMoHcTpauuu

Tabauyvt u cxemwl: «I"eochepsl
3eminy», «OyHKITUN )KUBOTO
BeniecTBay, «KpyroBopot azota

B mipupoae», «KpyroBopoT yrieponaa
B rIpupoie», «KpyroBopot kucimopoaa
B TIpupoae», «KpyroBopoT BoIbI

B TIPUPOJICH

PackpbIBaTh cojepkaHue TCPMUHOB

W MTOHATHUH: TI100abHas SKOCHCTEMA,
JTUHAMUYECKOE PaBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTeOXMMUYECKHUE ITUKIIBI.
XapakTepu30BaTh 0COOCHHOCTH
ouocdeps! Kak riaodanbHON
HKOCHUCTEMBI.

Omnpenensate GyHKINIO OHOChHEpHI

B oOecreueHnu OMOTeHHOTO
KPyroBOpOTA BEIIECTB Ha IJIAHETE.
XapakTepu30BaTh OCHOBHBIC
KPYTrOBOPOTHI: BOJIBI, YTIIEPO/Ia, a30Ta.
CpaBHUBaATh OCOOCHHOCTU KPYTrOBOPOTA
pa3INYHBIX BEIIECTB.

OneHnBaTh 3HAYEHUE KPYTrOBOPOTA
BEIIECTB JIJIS CYIIECTBOBAHUS JKU3HU
Ha 3emuie.

OOBSICHATE POJIb OPTAaHU3MOB
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B OMOJIOTUYECKOM KPYTOBOPOTE
BELIECTB.

BEISBIIATE TUHAMUYECKOE PABHOBECHE
ounocdepsl.

[TpuBOIUTH TPUMEPHI PUTMUIHOCTH
SBJICHUH B Onocdepe

10.3

30HaIBHOCTh
o6uocdepnl. OCHOBHBIE
OMOMBI CYIIIH.

Y CcTONYMBOCTH
ouochepsl

3oHanbHOCTH Ouochepsl. [TonsTue

0 ouome. OCHOBHBIE OMOMBI CYIIIU:
TYH/pa, XBOMHBIE JIeCa, CMEIIIAaHHBIC

Y IITUPOKOJIUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MyCTHIHU, TPOIIUYECKUE JIeca,
BBICOKOTOpbs. Kitumar, pacTutenbHbIN
Y ’KUBOTHBIN MUP OMOMOB CYIIIH.
Crpyktypa v QYHKITUS KUBBIX CUCTEM,
OIIEHKA UX PECYPCHOI0 MOTEHIIHAIa

1 OrocepHbIX QYHKIIHA.
JdemMoHcTpauuu

Tabauywl u cxemor: «OCHOBHBIC OMOMBI
cymmy, «KinuMmaTuueckue mnosica
3emnmy, «Tynapay, «Taiiray,
«CMenIaHHbBIN JIEC,
«InpokoIMCTBEHHBIN JieCy, «CTenby,
«CaBanHay, «IlycTbIHY,
«Tponmueckuit ecy.

OO6opynoBanue: repbapuu pacTeHU
pa3HbIX OMOMOB; KOJUICKIIMH )KUBOTHBIX

PackpsIBaTh cojiepikaHnue TEPMUHOB
Y MTOHSTHIA: OMOMBI, TYH/Ipa, XBOWHBIC
jeca, CMEIIaHHbIE Jieca,
HIMPOKOJUCTBCHHBIE JIeca, CTEIIH,
CaBaHHBI, TyCTBIHH, TPOITMYCCKHUE JIeca,
BBICOKOTOPBSI.

[Toka3bIBaTh Ha KapTe

U XapaKTePH30BaTh OCHOBHBIE OMOMBI
CYIIIH.

CpaBHHBAaTh OCOOCHHOCTH KJIMMaTa,
II0YB, PACTUTEIILHOTO M JKHBOTHOI'O
MHUpa pa3HbIX OMOMOB CYIITH 3EMIIH.
BBISBIIATH NPUYNHBI 30HATBHOCTH

B Ouocdepe

HToro yacoB o teme
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11

Tema «Hes10BeK U OKpy KamoLas cpena»

111

Bosneicteue
YeJioBeKa Ha onocdepy

2

DKOJIOTUYECKHE KPUZHUCHI U UX
IIpUYuHbL. Bo3nencTue yenoBeka

Ha Ouocdepy. 3arps3HeHUE BO3AYITHON
cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOM cpenbl. OXpaHa BOAHBIX
pecypcos. Pa3pyiienue noussl. Oxpana
MIOYBEHHBIX pecypcoB. M3meHnenue
KJIuMaTa.

JdemoHcTpanuu

Tabnuysl u cxemol: «3arpsa3HeHUE
aTMoc(epbl», «3arpsi3HeHHe
rusipocepb», «3arpsa3HeHUE MOYBBDY,
«ITapHUKOBBIN 2P HEKT»

PackpbIBaTh comepxkaHue TEPMUHOB

U TIOHSTUI: aTMocdepa, BeliecTna-
3arpsi3HUTENH, TAPHUKOBBIN AP (exT,
«030HOBAS JIBIPAY, KKUCIOTHBIE
TOXKAM», THApOochepa, IBTpoPuKaIus
BOJIOGMOB, TI0YBa, IPO3HS TIOYB,
MECTUITUIBI, DKOJIOTHICCKUH

KPH3HC.

AHaJIU3UPOBATH AHTPOITOTCHHBIC
(dbaxTophl BO3/ICUCTBUS HA Ouochepy
(poJb UeoBeKa B IPUPO/IE) Ha Pa3HBIX
JTamax pa3BUTHsI YEJIOBEUECKOTO
o0111ecTBa.

XapakTepu3oBaTh IJ100aTbHbIE
AKOJIOTUYECKHUE TTPOOIIEMBI;

OCHOBHBIE UCTOYHHUKHU ATMOC(HEPHBIX
3arpsi3HEHUI; SKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIE C YBEITUUCHUEM
TpaHCTIOPTa B KPYIMHBIX TOPOJIAX;
ABTPOPHUKAITIIO BOJOECMOB;
MOCIICJICTBUS 3arPs3HEHUS BOJI
XUMHYECKUMU BEIIECTBAMU;
BO3/ICHCTBHEC YEIOBEKAa HA TIOYBEHHBIN
MTOKPOB.

ApryMeHTHpOBaTh 3HAUCHUE
HKOJIOTUYECKUX 3HAHUH B PEIICHUN
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BOIIPOCA O NOAAEPKAHUU YCTOUUUBOCTH
ouocgepsl

11.2

AHTpONOreHHOE
BO3JICUCTBHE

HA PACTUTEJIBHBIN U
YKUBOTHBIN MHUP.
Oxpana npupojibt

AHTpPOIIOT€HHOE BO3/ICUCTBUE

Ha PACTUTEJIbHBIA U KUBOTHBIN MHUP.
OxpaHa pacTUTEIBLHOTO U KUBOTHOTO
Mupa. OCHOBHBIE IPUHIIUIBI OXPAHbI
npupobl. Kpacueie kauru. Oco6o
OXpaHsieMbl€ IPUPOAHBIE TEPPUTOPUH
(OOIIT). borannyeckue caabl

Y 300JI0TMYECKHUE MapKHU.
JdemoHcTpanuu

Tabruywl u cxemwvi: «Ocod0

OXpaHsieMble TPUPOIHBIE TEPPUTOPUI.

O6opynoBanue: ¢hotorpaduu
OXpaHsIEMbIX PACTEHUHN U JKUBOTHBIX
Kpacnoit kauru PO, KpacHoit kHuru
peruona

PackpriBaTh cojiep:kaHre TEPMUHOB
Y TIOHSATHUM: COKpAILIEHUE
Oropa3zHooOpazus, OXpaHa IPUPOIbI,
0c000 OXpaHsieMbIe PUPOTHBIC
tepputopuu (OOIIT), GoTannyeckuit
caJl, 300JIOTUYECKUM MapK.
XapakTepu30BaTh MJIaHETAPHYIO POJIb
pacTeHU U )KUBOTHBIX.

[TpuBOAUTH TPUMEPHI TIPSMOTO

Y KOCBEHHOI'O BO3/ICMCTBUS YEJIOBEKA
HAa PACTUTEJbHBINA U )KUBOTHBIN

MHUD.

XapakTepu30BaTh MPUHIUIIBI
«BceMHUpHOU CTpaTeruu OXpaHsbl
IPUPOIBD».

[lepeuncnsaTb 0COOEHHOCTH Pa3IUYHBIX
OOIIT.

[TpuBoauth npumepsl OOIIT,
PacCIIOJIOKEHHBIX B CBOEM MECTHOCTH.
Jloka3pIBaTh Ha MPUMEPAX ONACHOCTh
COKpaIIeHus: OMOJIOTHYECKOTO
pazHooOpa3ust 3eMIIH.

[IpuBOUTH TPUMEPHI PEAKUX

Y MaJIOYMCJICHHBIX BUJIOB PACTCHUHN

Y KUBOTHBIX CBOEI MECTHOCTH,
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3a”HeceHHbIX B KpacHble kKHUTH
pernoHoB u Kpacuyto kaury PO

11.3 | PanimonansHoe 2 OCHOBHBIE IPUHILIMIIBI YCTOMYUBOTO PackpsIBaTh conep:kaHue TEPMUHOB
MPUPO/IOIOIBE30BAHNE Pa3BUTH YETIOBEUYECTBA U MPUPOIBI. Y TIOHSITUI: palliOHATbHOE
U yCTOMYHBOE PannonanbHOe npupoA0NoNb30BaHKE IPUPOAOIIONIB30BAHUE, YCTOMYMBOE
pa3BUTHE U COXpaHEeHHe OUOJIOrMYEeCKOro pa3BUTHE, IPUPOJHBIE PECYPCHI,
pa3zHo00pa3ust 3eMIIH. HKOJIOTUYECKUH CIIeI.
OO6mre 3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHBIE TPUHIUIIBI
rJ100JIBHBIX SKOJOTUYECKHUX YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA
kpusnucoB. OcobeHHOCTH Y TIPUPOJIBIL.
COBPEMEHHOI'0 KPU3UCA U €ro OnuckiBaTh HEMCYEPIIAEMbIE
BEPOSTHBIE MTOCIIEACTBHUSL. U MicuepIiaeMble PUPOIHbBIE PECYPCHI,
Pa3BuTHe METO10B MOHUTOPUHTA IOTYEPKUBAsI OTHOCUTEIBHOCTh
pa3BUTHUS ONACHBIX TEXHOTEHHBIX HEHCUEPHaeMOCTH MPUPOIHBIX
IPOLIECCOB. pECYpCOB; XapaKTepU30BaTh IIPOLIECCHI
JleMoHCTpanum UX BOZHUKHOBEHUS U YCIOBUS CPEJIbI,
Tabauywvl u cxemur: «Monenu OPUBOASIINE K UX (OPMHUPOBAHUIO.
YIPaBJIsIEMOr0 MUpa PackpsiBaTh po0IeMBbl palliOHAIBLHOIO
IIPUPOAOIIOIB30BAHNS U HAXOUTH ITyTH
UX pELICHUS
HToro yacos no teme 6
PeszepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
ITPOT'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP)KAHMS 11O BUOJIOT NN

IIpoBepsiembie Ha EI'D mo 0Mos10orum TpedOBaHUA K pe3yJIibTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero o0pa3zoBaHmst

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBAHUS K IPESIMETHBIM PE3YJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBbl CPETHETO OOIIETO
o0Opa3zoBaHus

1

ChopMUPOBaHHOCTh 3HAHUH O MECTE M POJM OHMOJOTHU B CHCTEME
€CTCCTBECHHBIX HAayK, B (POPMHUPOBAHUH COBPEMCHHOW C€CTCCTBEHHO-
HAyYHON KapTUHBI MHPA, B MO3HAHWM 3aKOHOB MPHUPOABI U PEIICHUU
)KU3HEHHO  BaXHBIX  COLNMAIBHO-DTUYECKHX, DKOHOMHYECKHUX,
HKOJIOTHYECKUX TIPOOJIeM UYeJOBEYECTBA, a TAKXKE B PCIICHUH
BOTIPOCOB PaIlMOHAIIBHOTO TPHPOAOIIOIB30BaHUs, B (POPMUPOBAHUU
IICHHOCTHOTO OTHOIIICGHHS K TIPHPOJE, OOIIECTBY, YEIOBEKY;
0 BKJIQJIC POCCUHCKHX U 3apyOEKHBIX YUCHBIX — OMOJIOTOB B pa3BUTHE
OnoJIornu

Bnanenue cucremoli 3HaHMII 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHUYECKUX UCCIEIOBAHUSX SKUBBIX
OOBEKTOB W DJKOCHUCTEM (OMHUCaHWE, U3MEpPEHHEe, IMPOBEICHUE
HAOJIIOIEHNIT); CITOCOOaMM BBISBIICHUS M OLIEHKH AaHTPOTOTEHHBIX
W3MECHEHUH B IIPUPOJIE.

YMeHue BbIIBUTaTh TMIIOTE3BI, MPOBEPATH UX IKCIEPUMEHTAIBbHBIMU
cpenctBamu, QOpMyIUpYS TeNb KCCIEIOBAaHUSA, aHAITU3UPOBAThH
IIOJIyYECHHBIE PE3YJIbTATHI U AEJIaTh BBIBOBI.

BoisiBiieHHME 3aBUCHMOCTHM  MEXIY MCCIEAYEMBIMU BEIUYMHAMU,
00BSICHEHHE TIOTYYCHHBIX PE3YNIHTATOB U (POPMYJIHPOBAHNE BHIBOJIOB
C UCMOJIb30BAHUEM HAYyYHBIX MOHATHM, TEOPUN U 3aKOHOB

YMeHue BiaAeTh CUCTEMOM OHMOJIOTMYECKUX 3HAHUH, KOTOpas
BKJTFOYAET: OCHOBOIOJIATAIONTNE OMOIOTUYECKUE TEPMUHBI U TTOHSATHUS
(CKU3HB, KJIETKA, TKaHb, OPraH, OPTraHW3M, BHUJ, MOMYJISIHS,
IKOCHCTEeMa, OwoleHo3, Ouocdepa; Meraboiau3M, TIOMEOCTas,
KJIETOYHBI ~ MMMYHHTET, OWocHHTE3 Oenka, OHWOIOIMMEpHI,
JTUCKPETHOCT, caMOperyJsius, CaMOBOCIPOU3BEICHHE,
HACJICICTBEHHOCTh,  W3MEHYHMBOCTh, JHEPrO3aBUCHUMOCThb,  POCT
U pa3BUTHE);
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Ouornoruueckue  Teopuu:  kiuetouHas teopus 1. IlIBanna,
M. Illnennena, P. BupxoBa; KiIOHaJIbHO-CEJIEKTUBHOIO UMMYHUTETA
IL Opnux, NN MeuynukosBa, XPOMOCOMHas TeopHUst
HaciencTtBeHHOCTH T. MopraHa, 3aKOH 3apOJBILIEBOIO CXOJCTBA
K. bapa, sBomonmonHas treopust Y. J[apBrHa, CHHTETUYECKAS TEOPHUS
ABOJIIOIMH, Teopus anTponoreHesa Y. Jlapsuna; Teopusi OnoreoneHosa
B.H. CyxkaueBa; yuenue H.W. BaBuioBa o neHtpax MHOrooOpasus
U TPOUCXOKJCHHS KyJIbTypHBIX pacTenuii, yuenue A.H. CesepuoBa
0 MyTSAX M HaIpaBICHUAX dBoJronuu, yuenne B.M. Bepnaackoro —
o 6uocdepe); 3akoHbI (€IMHOO0OPA3US TOTOMKOB MEPBOTO MOKOJICHUS,
pacLieryieHns MPU3HAKOB, HE3aBUCHUMOI0 HAaCJEAOBaHUs NMPU3HAKOB
I'. MeHaens; CUEIUIEHHOrO HAcCJIENOBaHUs MPU3HAKOB M HAPYIICHUS
cuerieHuss reHoB 1.  MopraHa;  TOMOJOTMYECKHX  PSJIOB
B HacjieICcTBeHHOW m3MeHunBocTH H.M. BaBuiioBa; reHETHUYECKOTO
paBHoBecust JIx. Xapau u B. BailinOGepra; 3apoJbIIieBOro CxoJicTBa
K. bapa; 6uorenernueckuii 3akon . 'ekkens, ®. Mromiepa);
OPUHIMIBI (AUCTOTHI TAMET, KOMIIJIEMEHTaPHOCTH );

npaswia (MuaumyMa FO. JInbuxa, sKoI0rn4ecKoi mupaMuibl Yuced,
OMOMAacChl M YHEPTUH);

runote3bl  (koarepatHoit AWM. Omnapuna, mnepBUYHOro OyJibOHA
Jlx. Xonneitna, mukpocgep C. dokca, pudozuma T. Uek)

YMeHue pemiath TOWCKOBbIE OHOJIOTMUECKHE 3a7auM; BBISBISATH
IPUYUHHO-CJIC/ICTBEHHbBIE CBSI3H MEXITY UCCIIeTyEMBIMU
OMOJIOTUYECKUMU OOBEKTaMHU, TMPOIECCAMU U SIBICHUSMH; JeNaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TOJYYEHHBIX PE3YJIbTATOB;
COCTaBIIATh TEHOTHUITMYECKUE CXEMbI CKPEIMBAHUS JJISI PA3HBIX TUIIOB
HACJIEIOBaHUS TPU3HAKOB Y OPraHMW3MOB, COCTaBIATH CXEMBbI
IEepeHOCca BEIIECTB W DSHEPruM B HKOcHcTemax (Lenu MHUTaHuS,
MUIIEBBIE CETH)

YMeHrne  yCcTaHaBIMBAaTh  B3aUMOCBSI3U  MEXKIY  CTPOCHUEM
U (DYHKIMSMU: OPraHOWIIOB, KJIETOK pPAa3HBIX TKaHEW, OpraHaMu
U CHUCTEeMaMHU OPraHOB Yy PAaCTEHUM, KMBOTHBIX M UYEJOBEKA; MEKIY
dTamamMu 0OOMEHa BEIECTB; dTAallaMy KJIETOYHOTO IUKJIA U KU3HEHHBIX
IIUKJIOB ~ OPTaHW3MOB; dTalaMd  AMOPUOHAIBHOTO  Pa3BUTHUS,
TeHOTUIIOM U PEHOTHIIOM, PEHOTHUIIOM U (PaKTOPAMH CPEIbl OOUTAHHS;
NpOIeCCaMU  JBOJIONNM;, JBIKYIIUMH CHJIAMUA aHTPOTIOTEHE3a;
KOMITOHEHTaMH PA3JTMYHBIX 9KOCHCTEM M MPHUCIIOCOOJICHUSIMU K HUM
OpTaHW3MOB

VYMeHue BBIACIIATE CYIICCTBCHHBIC ITPU3HAKM:
CTpOCHUA BUPYCOB, KIICTOK IIPOKAPHUOT M 3YKAPHUOT, OJHOKJICTOYHBIX
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¥ MHOTOKJIETOYHBIX OpraHW3MOB, BUJIOB, OMOTr€0LEHO30B, IKOCUCTEM
u Ouocdepbl; CTPOCHUS OPraHOB U CHCTEM OPraHOB pPACTEHUI,
KUBOTHBIX, YeJI0BEKa; MIPOLIECCOB KU3HENIEATEIbHOCTH,
OPOTEKAIONIMX B OpraHM3Max pacTeHUM, >KUBOTHBIX M YEJIOBEKa;
OMOJIOTMYECKUX TMPOIECCOB: OOMEHa BemecTB (MeTabosu3M),
uHpOpMAIMK U TPEBPALLEHUS SHEPIUH, OpOKEHHs, aBTOTPOPHOTO
U TeTepoTpo(HOTro TUIIOB NMHUTaHMs, (HOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, raMeTorenesa, 3MOpruorenesa, NoCTIMOPHUOHAILHOTO
pa3BUTHs, Pa3MHOXKEHHs, WHIUBUIYAJIbHOIO pa3BUTHS OpraHu3Ma
(oHTOTE€HE3a), B3aMMOJCHUCTBUS TE€HOB, TeTepo3uca; JACHCTBUIA
UCKYCCTBEHHOTO  O0TOOpa,  CTa0MWJIM3UPYIOLIEro,  JABHXKYIIETO
U Ppa3pbIBAIOLIETO E€CTECTBEHHOIo OTOOpa;  aIoNaTpUYECcKOro
U CHUMIIATPUYECKOTO0 BHI000pA30BaHMs; BIUSHUA ABWXKYLUIUX CHI
SBOJIIOIMM  HA  TEeHOPOHJ  TOMYJSUUU;  MPHUCIOCOOJIEHHOCTH
OpraHu3MOB K cpeie OOWTaHUs, 4YEpEAOBAHMS HAIpPaBJICHUI
HBOJIIOIMH; KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUHU B IKOCHUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIJICIATH CYIISCTBCHHBIC NPU3HAKH
BUPYCOB, KJETOK TMPOKAPHUOT M OYKAPUOT; OJHOKIETOUYHBIX
U MHOTOKJETOYHBIX  OpPraHU3MOB,  BHJOB, OHOIEOIIEHO30B
U DKOCHUCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa  BEIeCTB
U TIpeBpallleHHus] PHEPruu B KIeTKe, (OTOCHHTE3a, IUIACTHUYECKOIrO
U DHEPreTM4eckoro oOMeHa, XEeMOCHMHTEe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3BUTUS W PA3MHOXKEHUS, WHIUBUIYAIBHOTO
pa3BuTHA oOpraHm3Ma (OHTOreHes3a), OOppOBI 3a CyIIECTBOBAaHUE,
€CTEeCTBEHHOTO OTOOpa, BHUI000pa30BaHMs, IPUCIIOCOOJICHHOCTH
OpraHU3MOB K cpefie OOMTaHUs, BIMSHUS KOMIIOHEHTOB SKOCHUCTEM,
AHTPOIIOTE€HHBIX HW3MEHEHUW B JKOCHUCTEMAaX CBOE€M MECTHOCTH,
KPyroBOpOTa BEIIECTB U MPEBpAIlleHUs SHEPTHH B Onochepe

YMenue HCMOJIb30BaTh COOTBETCTBYIOLIME apryMEHTHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U CHUMBOJIMKY JIJISl JOKa3aTeIhCTBA
POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUUYECKUX I'PYII; B3aUMOCBS3U
OpraHu3MOB U CpeAbl OOUTaHHUS; EJAMHCTBA YEIOBEYECKHX pac;
HEOOXOIMMOCTH  370pOBOTO  o0Opaza  JKWM3HH,  COXpaHEHUS
pazHooOpasusi BUJIOB U DKOCHCTEM KaK YCIOBHS COCYIECTBOBAHMSI
IIPUPOABI U YEJIOBEYECTBA

YMeHHE KPUTHUYCCKH OICHHBATh HHQPOPMAIIUIO OHOJIOTHYECKOTO
coAepKaHUsl; UHTEPIPETUPOBATh ITUUECKHE ACTEKThl COBPEMEHHBIX
UCCIIeIOBaHW B OHOJOTHHM,  MEIUIMHE, OHOTEXHOJIOTHH;
paccMaTpuUBaTh rI00aTbHBIC SKOJIOIHUECKHUE MPOOJIEMbl COBPEMEHHOCTH,
GbopMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO
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IlepedeHsb j1eMEeHTOB coep KaHusl, NpoBepsaeMbIX HA EI'D nmo ouosiorumn

Kon [IpoBepsieMsblii 2JIEMEHT COACPKAHUA

1 buonorus kak HayKa. JKuBbI€ CHCTEMBI M UX HN3YUYCHHC

1.1 | CoBpemenHass Ouoyiorus — KOMIUIEKCHas Hayka. bHOIOTMYECKHE HayKu
U u3yyaemMble HUMH TpoOiembl. @DyHIaMEHTaJdbHbIe, MPHUKIAJIHBIE
Y TIOUCKOBBIE€ HAYUYHbIE UCCIIEIOBaHUS B OUOJIOTHU.

3HaueHre 6MoJoTuu B GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBsa3anHbie ¢ Ouosnorueil. 3HaueHue OUOIOTUU
B NMPAKTHUYECKON JIeITEIbHOCTH YeJIOBEeKa: MEJIULIMHE, CETbCKOM XO341CTBeE,
IPOMBIIIIEHHOCTH, OXpaHe MPUPO/IbI

1.2 | JKuBble cucTeMBl Kak TpeaMeT u3ydeHust Ouosoruu. CBOHCTBA KUBBIX
CUCTEM: €MHCTBO XMMHUYECKOTO COCTaBa, JMCKPETHOCTh M IEJIOCTHOCTD,
CJIOHOCTD U yIOPSJ0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb,
caMOOpraHu3aliys, CaMOBOCIIPOM3BEICHUE, Pa3IpaXXKUMOCTh, U3MEHYUBOCTD,
POCT U pa3BUTHE.

YpoBHM oOpraHu3aluyd S>KUBBIX CHUCTEM: MOJEKYJSIPHBIN, KIIETOYHBIH,
TKAHEBBIA, OPraHU3MEHHBIM, MOMYJIALNOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6buoreonenoTnueckuit), Onocdepusiil. [Ipoueccel, mpoucxoasue B )KUBBIX
cucremax. OCHOBHBIE ITPU3HAKHU KUBOTO. JKM3Hb Kak opma CyleCTBOBaHMS
MaTepun

1.3 |Meroasl 6uonmorndeckoit Hayku. HaOmrogeHnue, usmMepeHue, SKCIEePUMEHT,
cucremarusaums, MmeraaHanu3. [loHsTMe O 3aBUCMMOW U HE3aBUCUMOWU
nepemMeHHou. IlnmanmpoBanue »skcnepumeHTta. [locTaHOBKa W mpoBEpKa
runore3. HyneBas rumote3a. IloHsThe BBIOOPKM U €€ JOCTOBEPHOCTH.
Pazbpoc B O6uonornyeckux gaHHBIX. OlIEHKA TOCTOBEPHOCTH MOJIYYSHHBIX
pe3ysbTaToB. [IpUUMHBI UCKaXXEHHS PE3yJIbTATOB 3KCIepuMeHTa. [loHaTHe
CTaTUCTUYECKOTO TECTA

2 KineTka xak OnoJiornyeckas Cucrema

2.1 |Knetka — CTpYKTYpHO-QYHKIIMOHAJIbHAS CIWHUIA >KUBOTO. Mcropus
oTkpbiTusi KieTku. PaGoter P. I'yka, A. JleBenryka. Kierounass teopus
(T. IBann, M. lneiineH, P. BupxoB). OCHOBHbIE MOJI0KEHUS COBPEMEHHOM
KJICTOYHOW TEOPHH.

Mertoasl  MOJEKYJISIPpHOM H  KIETOYHOM  OWOJOTHHU: MHUKPOCKOMUS,
xpomaTorpadus, aneKkTpodopes, METOJ MEUEHBIX aTOMOB,
nuddepeHmanbHoe HEHTpU(yrupoBanue, KyJbTUBUPOBAHUE KIETOK

2.2 XUMUYECKUNA COCTAB KIETKA. MaKpo-, MUKPO- U YJIBTPAMUKPOIIECMEHTHI.
Bopna u ee ponb Kak pacTBOpPUTENIS, peareHTa, y4acTHE B CTPYKTYPUPOBaHUU
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KJIETKH, TEIUIOperyJsaluu. MuHepanbHble BEIIECTBA  KIETKH, HUX
Ounonorunyeckas poJib. Poib KaTHOHOB U aHMOHOB B KIIETKE.

buonornyeckue nonumepsl. benku. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
CrtpykTypsbl 6enkoBoit MoieKybl. [lepBuuHas cTpykTypa Oenika, HenTHIHAs
CBs3b. BTOpuuHas, TpeTWyHas, 4eTBEpTUYHAsA CTPYKTYphl. JleHaTypanusi.
CpoiictBa OenkoB. Kinaccudukanus OenkoB. buonornueckue QyHkuuu
OEIKOB.

YrneBoabl. Mosnocaxapuzsl, JAcaxapuisl, OJINTOCAXAPUIBI
U nonucaxapuibl. OOIIMM TIaH CTpoeHus: U GU3MKO-XMMUUYECKHE CBOIMCTBA
yriaeBoaoB. buonornyeckue pyHKIIUU yrieBOIOB.

Jlunugael.  T'mapodunbsHO-rUapodoOHBIE  cBoiicTBa.  Knaccudukamms

munuaoB.  Tpurmunepuabl,  Gocoaumnuasl,  BOCKH,  CTEPOHIBI.
buonornyeckne ¢ynknum nunuaoB. OOmmMe CBOWCTBA OHOJOTHYECKHUX
MeMOpaH —  TEKYYeCTb, CIOCOOHOCTH K CaMO3aMBbIKaHUIO,
IOy TTPOHUTIAEMOCTb.

Hyxnennossie kucnotel. JIHK n PHK. CTtpoeHne HyKIE€HHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunuun xomrmuiementapHoctd. IlpaBuno Yapradda.
Crpyxkrypa JIHK — nBoiiHas criimpanb. MecTOHaxX0kAeHUE U OMOJIOTHIECKUE
dbynakuuu JTHK. Bugsr PHK. ®ynkiun PHK B kietke.

Ctpoenne moisekynbl AT®. Makposprudeckue cBa3u B moisiekyie ATO.
buonornueckne ¢yukiuu AT®. BoccTaHOBIEHHBIE TEPEHOCUHMKH, WX
dbynkuun B kietke. CexkBenupopanue JJHK.

CrtpykTypHas Ouonorusi: OuoxuMuueckue u Onopu3NIecKue Ncciae10BaHUs
COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYJT

2.3

Tunel KIETOK: JSyKapuoTHYecKas M mpokapuorndeckas. CTpyKTypHO-
GbyHKIIMOHAIBHBIC 00pa30BaHUs KIICTKH.

CrpoeHue TmpoOKapuOTHYECKOW KiIeTkH. Kierounas crTeHka OakTepuid
u apxeil. OCOOCHHOCTH CTPOCHHS TeTepoTpopHON U aBTOTPOGHOI
IPOKAPUOTHIECKUX KIETOK. MeCTO U poiib MPOKapUOT B OMOIEHO3aX.
Crpoenue u G yHKIIMOHUPOBAHUE YKapUOTUYECKOU KJIETKH.
[Tnazmaruueckas memOpana (riazmanemma). CTpykTypa Iuta3MaTH4ecKoi
MeMOpanbl. TpaHCHOpT BemIECTB 4Yepe3 IUIa3MaTHYEeCKyl0 MeMOpaHy:
naccuBHbIN (muddy3us, obneryennas nuddys3us), akTUBHBINA (TIEPBUYHBIHI
¥ BTOPWUYHBIA aKTHBHBIN TpaHcmopt). [lomympoHuilaeMocTs MeMOpaHBI.
PaGoTa nHaTpwmii-kanmueBoro Hacoca. DHAONMUTO3: MHUHOIUTO3, (ParoruTos.
Ox3ouuto3. Knetounas crenka. CTpykTypa U (yHKIIMU KJIETOYHOM CTEHKHU
pacTeHuii, rpuooB.

[urornmasma. [{uto30mb. [luTtockenet. JIBuxenne nuromiasmbl. OpraHouibl
kieTku. OgHOMEeMOpaHHbIE OPraHOWAbI KIIETKU: SHAOIIa3MaTHUECKasl CETh
(OIIC), ammapat lonbaku, JU30COMBI, HUX CTPOCHUE U (DYHKIIUU.
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B3aumocBs3p  OlHOMEMOpaHHBIX  OpraHoujoB  KieTku. CTpoeHue
rpaHyJsipHOro petukyiayMmMa. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmaakuil (arpaHyispHbIA) SHAOIIA3MATHYECKUN
petukynyMm. CekperopHas ¢yHkuus anmnapara [onpmku. Tpancnopt
BEILIECTB B KJIETKE. Bakyonn pacTUTENbHBIX KIETOK. KIIETOYHBIN COK.
Typrop.

[ToryaBTOHOMHBIE OPTraHOU/IbI KJIETKH: MUTOXOHIPUH, TUIACTHU/IBI.
Crpoenrie 1 pyHKIMU MUTOXOHIApHUM U muactul. [lepBuyHbie, BropruHbIe
U CJOXHBIE TUIACTUBI (POTOCUHTE3UPYIOIIUX SYKapHOT. XJIOPOIUIACTHI,
XPOMOTIIIACTHI, JIEUKOIIACThI BHICHINX PACTEHUH.

HememOpannsbie opranousl kietku CtpoeHue u GyHKIUNA HEMEMOPAHHbBIX
OopraHouJIoB KieTku. Pubocombl. MukpodunaMeHTsl. MblIlIEUHbIE KIIETKH.
Muxkpotpyoouku. Knerounsiii nentp. CTpoeHHe M ABHKEHHE >KTYTHKOB
U pecHr4YeK. MUKpOTpYOOUKH HUTOIIa3Mbl. LleHTpros.

Snpo. O6onouka sigpa, XpOMAaTUH, KapHOIJIa3Ma, SAPBIIIKH, UX CTPOCHUE U
byHKIUY. SAnepHbii OeJIKOBBIN MaTpHKC. [IpoctpancTBeHHOE
pacrnoyio)keHre XpomMocoM B uHTepdasHoMm siape. bemku xpomaruna —
TMCTOHBIL

Kiterounsle BkitoueHns. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapHOT
(pacTUTENIbHOM, )KUBOTHOU, TPUOHO)

2.4

AccuMumsnMg W JUCCUMWISALUA — JBE CTOPOHBI MeTabonu3Mma. THIlbl
oOMeHa BELIECTB: aBTOTPO(HBIN M reTepoTpodHBIA. YdacTHe KHUCIopoaa
B OOMEHHBIX TIpoIeccax. ODHEpPreTH4YecKoe oOecredueHne KIETKU:
npespanieane ATD B oOMeHHBIX mnporieccax. DepMeHTATUBHBIN XapakTep
peakiuii KieTogyHoro Meradonuzma. dDepMeHTHI, UX CTPOCHHUE, CBOMCTBA
u  wmexanmsMm  geiictBus.  Kodepmentsl.  OTiamumst  QepMeHTOB
OT HEOPraHMYECKHX KaTalau3aTopoB. benku-akTuBaTopel W OENKH-
UHTHOUTOPHI.  3aBUCUMOCTh  CKOPOCTH  (DEPMEHTATHUBHBIX  PEAKIIHiA
OT Pa3TUYHBIX (PAKTOPOB.

[lepBuuHBIl CUHTE3 OpraHMYeCKUX BewecTB B KieTke. dorocuntes. Poib
XJIOpOIIacTOB B mporecce (orocuHTe3a. CBeroBas W TeMHOBas (asbl.
[IponyktuBHOCTE  (hoTOCHHTE3a. BnusHue  pasnuyHbiXx  (paxTOpoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHUE (HOTOCHHTE3A.

XEeMOCHUHTE3. Paznoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuIUMpyomue  O0akTepuu,  Kele300aKTepuu,  cepodaKTepuw,
BOJIOPOJIHBIE OaKTepuH. 3HAUYECHUE XEMOCHUHTE3A.

AnaspoOHbIe opraHu3mbl. Bunmbl Opokenwus. [IpomykTbl OpokeHHsS] W HX
WCIIOJIb30BaHUE YEJIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpPTraHU3MBI. Oransl YHEPreTUYECKOTO oOMeHa.
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[loaroroButenbHblt dTan. [NHkonM3 — OECKUCIOPOTHOE pACIICTUICHHUE
[JIFOKO3BL.

buonornueckoe OKMCIEHUE, UM KIETOYHOE AbIXaHWE. POJIb MUTOXOHApUN
B TMpoleccax OHOJOTMYECKOTO OKHUCieHusa. llukinueckue peakiuu.
OxkucnurensHoe GdochopunupoBanue. lIpeumyiiecTBa a’poOHOro mMyTU
oOMeHa BelecTB Mepes; aHadpOOHBIM. DHPEKTUBHOCTh PHEPTreTUUECKOTO
oOmMeHa

2.5

Peakunn matpuyHoro cuntesa. [[pyHINN KOMIUIEMEHTAPHOCTH B PEAKLIMAX
MaTpUYHOTO CHUHTe3a. Peanuzauus HacJieACTBEHHOW HHMOpMaIuu.
['eneTnueckuii Kox, €ro CBOMCTBA. TpPAHCKpUINIMS — MATPUYHBIA CHHTE3
PHK. [TpuHIIUTIBL TPAHCKPUIILIUHU: KOMILUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIBHOCTh, ACHMMETPUYHOCTD. TpaHCIIALMS U €€ 3Tanbl. Y YaCTHE
tpancnopTHeix PHK B Ouocunte3e Oenka. YcioBus OuocuHTe3a Oelnka.
Koauposanue amuHokucnot. Ponb pubocom B Guocunrese Oenka.
Opranuzanysi reHoMa y MPOKapuOT U 3YKapuoOT. Peryisiinus akTUBHOCTH
reHoB y npokapuot. ['unoresa onepona (. XKako6, K. Mano). Perynsmus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblii romeocTas.

Bupycsl — HekiieTouHble (OpMBI )KU3HU U 00IUraTHble napasutsl. CTpoeHue
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychpie 3a001eBanus yeaoBeka, )KUBOTHBIX, pactenuit. CITU], COVID-
19, coumanbHble ¥ MEAUIIMHCKHE TTPOOIEMBI

2.6

Knerounsrii muki, ero mepuoanl W peryisuua. Wutepdaza U MUTO3.
Oco0OeHHOoCTH TIPOIIECCOB, TpoTeKaromuX B uHTepdase. [loaroroBka kieTku
Kk geneHuto. IlpecuHreTndeckuii (MOCTMUTOTHYECKUIN), CHUHTETUUYECKUU
¥ TIOCTCUHTETUYECKUN (TPEMUTOTUUYECKUI ) TIEprUOIbl HHTEp(Pa3bl.
Matpuunbiii cunte3 JHK-permukaums. Ilpunumner permkanuu JIHK:
KOMILIEMEHTapPHOCTbh, IMOJTYKOHCEPBATUBHBIN CHHTE3, aHTUNIAPAJIEIBHOCTD.
Mexanusm permmkamuu - JIHK.  Xpomocombl. CtpoeHHe XpOMOCOM.
Tenmomepsl u Tenomepasza. XpOMOCOMHBIH Ha0Op KIETKH — KapHOTHIL.
JIunonaHbld WM TawIOMAgHbIA  HAOOpBI  XpOMOCOM. ['OMONOTHYHBIE
XpOMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenue knetkn — MuTo3. CTaauum MUTO3a U MPOUCXOASIIME B HHUX
npouecchl. Tunbl mutTo3a. KapuoknHe3 W uuTokuHE3. buonormveckoe
3HQYEHHE  MHUTO3a.  Perymanus  MUTOTMYECKOTO  LHMKJIA  KIETKH.
[Iporpammupyemas KjieTouHasi THOENb — aroNTO3.

O yHKIIMOHAIbHAS T€HOMUKA

Opranusm kak OMOJIOTHYECKAS] CUCTEMA

3.1

OI[HOKJIGTO‘-IHBIG ) KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHnu3MbI
N MHOI'OTKAaHCBBIC OPIraHHU3MBEI.
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@opMbl pa3MHOXKEHUS OpPraHU3MOB: Oecrojioe (BKJIIOYas BETETATUBHOE)
u 1nosoBoe. Bunpl 6ecriosioro pa3MHOXKEHHs: MOYKOBAaHUE, CHOPYJIALIMS,
(parMeHTanys, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBbie KieTKH, Wiau rameTel. Meio3. Ctaguu
Mmeno3a. IloBenenne xpomocom B Meiose. Kpoccunrosep. buonornueckuin
CMBICJI M€M03a U MOJIOBOTO mporecca. Melo3 u ero Mecto B KM3HEHHOM
LIMKJIE OPTraHU3MOB.

IIpenzaponsliieBoe pazsurtue. 'amerorenes y >xuBOTHbIX. [10710BbIE XKeEn€3BI.
OOpa3zoBaHue W pa3BUTHE MOJOBBIX KJeTOK. CriepmMaToreHe3 M OOreHes.
Ctpoenue nmosioBbIX Ki1eTOK. OII0I0TBOPEHHE U SMOPUOHAILHOE Pa3BUTHE
KUBOTHBIX. CrHocoOBbl  OIJIOJOTBOPEHMS:  HapyKHOE, BHYTpEHHEe.
[TapTenorenes.

WnauBuayanbHoe  pa3Butue  opraHu3moB  (oHrtorene3).  Cranuu
sMOpHOreHe3a KUBOTHBIX (Ha mpumepe Jsrymku). JpooGnenue. Tumbl
npobnenus. OcoOeHHOCTH JpOOJIEHUS MIIEKOIUTAIONIUX. 3apOJIbIIICBhIC
JUCTKU (racTpyisiius). 3akiajJka OpPraHoB W TKaHEH M3 3apOJbIIIEBBIX
JUCTKOB. B3auMHOe BIMSHUE 4YacTeld pPa3BUBAIOLIErOCS 3apojbliia
(oMOpHOHanbHAsg WMHAYKIMS). 3akiajgka IJlaHa CTPOEHHS >KMBOTHOTO Kak
pe3yabTaT  HEPAPXUUYECKUX  B3aUMOJACUCTBUUI T'€HOB. Bnusaue
Ha SMOPHOHAILHOE Pa3BUTHE PANTMYHBIX (DAKTOPOB OKPYKAIOIIEH Cpebl.
Poct u pasButne XuBOTHBIX. [locTamOpuoHaNbHBIM Tiepuox. [Ipsmoe
U HempsiMoe pas3BuTue. Pa3Butue ¢ metamopdo3oM y O€CrO3BOHOYHBIX
U T03BOHOYHBIX JKMBOTHBIX. bBHOJOrHYeckoe 3HAauY€HHE MPSIMOTO
U HENpSAMOro pa3BUTHUS, UX pACOpPOCTpaHEHHE B Mpupoae. Tumel pocra
AKUBOTHBIX. DAKTOPHI PETYJSIIUUA POCTA KUBOTHBIX M yenoBeka. Crtaauu
NOCTOMOPHOHANIBHOTO Pa3BUTUA Y JKUBOTHBIX W denoBeka. [lepmombl
OHTOT€HE3a YEJIOBEKA.

PasmHoxenne u pasButue pacteHumit. ['amerodur m cmopodur. Meiio3
B JKM3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHUe Crop B Ipollecce Meiosa.
I'ameTtorenesz y pacreHuil. OIUIONOTBOPEHUE U Pa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. JIBOWHOE OIUIOJOTBOPEHUE Y I[BETKOBBIX PACTCHHM.
OOpazoBanue M pa3BUTHE CEMEHH. MeEXaHM3MBbl PETyJsLUU OHTOTeHe3a
y PACTEHUM U KUBOTHBIX

3.2

HUctopus  crtaHOBi€HHMST W Pa3BUTUS  TCHETHKH  KaKk  HayKw.
OCHOBHBIE T€HETHYCCKHE TOHATHA H  CHUMBOJBL. | OMOJOrHMYHBIC
XPOMOCOMBI, aJlJIeNIbHBIC T'€HBI, aJbTCPHATUBHbBIC MIPU3HAKH,
JIOMUHAHTHBIA U PEIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAS
JIMHUS, TUOPHUIBI, TCHOTHII, dbenoTH. OCHOBHBIC METOJIbI
T'€HETHUKU: TUOPHUI0TOTHUECKUM, IIUTOJIOTUYCCKUM, MOJIEKYJISIPHO -
reHETHYCCKHMN
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3.3

Monorubpunnoe ckpewmuBanue. llepBbiii 3akoH Mengens — 3akoH
eauHooOpasusi THOPUIOB MEPBOTro MokojaeHus. [IpaBuio JOMUHUPOBAHUS.
Bropoit 3akoH Menaens — 3aKOH  pacUICIUICHUs  ITPU3HAKOB.
[uTonornyeckue OCHOBbI MOHOTHMOPUAHOrO CKpeuiuBaHud. [umoresa
YUCTOTHI FaMET.

AHaJIM3UpYyIOIIEe CKpELUBAaHUE. [TpoMexyTOUHBIN XapaxkTep
HaclienoBaHus. PaciienieHue Npu3HakoB IIPU HEIIOJIHOM JTOMUHUPOBAHUMU.
Hurubpunnoe ckpemuBanue. Tpetudt 3akoH Menaens —  3aKoH
HE3aBUCUMOIO HACIEAOBaHMs IPU3HAKOB. lluTosnornuyeckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMS.

CuennenHoe HacnefoBanue npuzHakoB. Padborel T. Moprana. CremnieHHoe
HACJICIOBAaHNUE T€HOB, HAPYILIECHUE CLECTUICHUS MEX1Y '€eHaMU. XpOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'eneTuka nosia. XpoOMOCOMHBI MEXaHHU3M OIpEETIEHUs M0Ja. AyTOCOMBI
U T[O0JIOBBIE XPOMOCOMBI. l'OMOramerHmlii M TIeTepOraMeTHbIA IOJI.
I'enetnueckas CTpyKTypa IOJOBBIX XpoMocoM. HacienoBanue npusHaKkos,
CLEIUIEHHBIX ¢ NoJIOM. I'eHoTun Kak nenoctHas cucrema. [lmeorponus —
MHOXXECTBEHHOE€  JEHCTBUE  TeHa.  MHOXECTBEHHBIM  aJICIIU3M.
B3anmopeiictBue HeasenabHbIX TeHOB. KoMruiemMeHTapHOCTh. ONHCTa3.
[Tomumepus

3.4

BzaumoneiictBue reHotuna u cpeipl npu  (HopmMupoBaHUU (HEHOTHIIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJUYECTBEHHBIE MPU3HAKU.
Bubl 13MEHYMBOCTH: HEHACJIEACTBEHHAS] M HACTIEICTBEHHAS.
MoaudukanuonHass HU3MEHYUBOCTh. Ponb cpenbl B QopMupoBaHUU
MOAU(GUKAIIMOHHONW  M3MEHUMBOCTH. Hopma  peakumu  IpU3HAKA.
Bapuanuonnsiii psg u BapuanonHas kpuas (B. Moranncen). ColicTBa
MOIU(PUKAIUOHHON U3MEHYMBOCTH.

I'enoTunnueckasa NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOUN
W3MEHYHMBOCTH. BUIIBI I'€HOTHNHNYECKON H3MEHYMBOCTH: KOMOWHATHUBHAf,
MYyTaI[MOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTh. MeW03 M IOJIOBOM MpoIlecC — OCHOBA
KOMOWHATHBHON HW3MEHYUBOCTH. PoOJIb KOMOWHATHBHOW W3MEHYMBOCTH
B CO3JIaHWH TCHETHYECKOTO Pa3HOOOpa3us B Ipeeiax OJHOTO BU/IA.
MyTtanroHHass W3MEHYMBOCTh. BHABI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE ¥ HWHIAYIHMPOBAHHBIE MyTalMHu. SlepHbIE
U [UTOIIa3MaThudeckue Myrtaruu. CoMaTHyecKrWe W TOJIOBbIE MYTAIlUU.
[IprunHBl BO3HUKHOBEHMS MyTalud. MyTareHbl W HMX BIHUSHHUE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTallMOHHOTO  Mpoiecca.  3aKoH
TOMOJIOTUYECKUX PSIAOB B HaclencTBeHHOW n3MeHunBocTy (H.M. BaBuios).
BHesinepHast ”3BMEHUMBOCTH M HACJIEICTBEHHOCTh

153



OenepanpHas padouas nporpamma | buomorus. 10-11 knaccel (yriayOJleHHBIH YPOBCHB)

3.5

Kapuorun uyenoBeka. MexayHapoaHasi nmporpaMma MCCIIEIOBaHUS T'€HOMA
yeaoBeka. MeToabl M3y4YEHHs] TE€HETHKH YEJIOBEKAa: TIE€HEAJIOTHYECKHU,
OJM3HEIIOBLIN, LIUTOr€HECTUYCCKU, MOMYJIAAOHHO-CTaTUCTUYECKU U,
MOJIEKYJIApHO-TeHeTHYECKUd. COBPEMEHHOE  OIpPEICIICHUE TEHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIHMPOBAHHE, B TOM YHCIE
¢ momompio [II[P-ananu3a. HacnencrBenHbie 3a0ojieBaHHS YeJIOBEKA.
['ennble 1 XpOMOCOMHBIE 0OJIE3HH YesIOBeKa. bojie3HU ¢ HaciieICTBEHHOU
IIPEIPACIIOI0KEHHOCTBIO. 3HaueHue MEIULIMHCKOM T€HETUKH
B MPENOTBpPAIICHUH W JICUCHUM TEHETUUYECKUX 3a00JIeBaHHMI 4YeloBeKa.
CTBOJIOBBIE KJIETKHU

3.6

JloMecTukauss U CEJIEeKUMs. 3apOKJICHUE CEJEeKIUH M JIOMECTUKAIWHU.
Yuenue H.M. BaBunoBa o meHTpax NPOUCXOXKACHUS M MHOTroo0pasus
KYJIbTYPHBIX pacTeHuu. PoJib cenexkiuu B CO3JaHUUA COPTOB PACTEHUM
U TOpoJ1 KUBOTHBIX. COpT, mopojia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSJI0B
B HacleacTBeHHou wu3MeHumBoctd H.M. BaBumoBa, ero 3HaudeHuE
JUISL CEJICKITMOHHON PabOTHI.

Metoasl cenekiMOHHOM paboThl. McKycCTBeHHBIM OTOOp: MacCOBBIN
YU WHIUBUAYaJbHBIA. JTanbl KOMOWHAIMOHHOW cenekiuu. HcmpiTanue
npou3BoauTENEH 1O TMOTOMCTBY. OTOOpP MO TEHOTUIY C TOMOIIBIO
OIleHKH (DEHOTHUIIa TTIOTOMCTBA U OTOOP IO TE€HOTHIY C MOMOIIBI0 aHAIN3a
JIHK.

HckyccTBeHHBIM  MyTareHe3 Kak  METOJl  CEJEeKIIMOHHOW  paboThl.
PaguanmoHHbIli W XMMHUYECKMA MYTareéHe3 KakKk MCTOYHHUK MYTalUdl
y  KyJIbTypHBIX (opMm opranusmoB. Mcronap3oBaHHEe T€HOMHOTIO
penakTHpoBaHUs W MeTooB pekomOmHaHTHBIX JIHK 1 momydenus
VCXOJHOTO MaTepuaia Jiis CEIICKIHU.

[Tomyuenue MMOJIMIIIIOMIOB. BuyrpuBnaosas rUOpUIU3aITHS.
bru3kopoacTBEHHOE CKpelmuMBaHWe, WM WHOpuaWHT. HepoacTtBeHHOE
CKpelllMBaHWe, WIM  ayTOpuauHr. l'erepo3uc ©W  €ro  IPUYHHBEL
Hcnonb3oBanue rerepo3uca B cenekuuu. OTnaneHHas TUOpUIW3AIINSL.
[Ipeononenne Oecruionus MEXBUIOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIIMH
pacTeHUl U )KUBOTHBIX

3.7

OOBEKTHI, HCIOJIB3yeMble B OHOTCXHOJOTHH, — KJICTOYHBIE M TKAHCBBHIC
KYJbTYpPbl, MHKPOOPTaHM3Mbl, HX XapaKTEPUCTUKA. TpaauliMOHHAS
OMOTEXHOJIOTHS: XJICOOIICUCHHE, TOYUYECHHE KHCIIOMOJIOYHBIX IPOITYKTOB,
BUHO/CIIHE. MuUKpPOOHOIOTMIEeCKUT CHUHTE3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TexHOoNorui. IIpowm3BoacTBO Oenka, aMHUHOKHCIIOT
U  BUTaMUHOB. VICKYCCTBEHHO€  OIUIOJOTBOpPEHHE. PEKOHCTpyKIUs
SIUIIEKJIETOK M KJIOHUPOBAHWE >KMBOTHBIX. MeETOJ TpaHCIUIAaHTALMM SJIEp
KJICTOK.
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XpoMOCOMHasT W TEHHasg WHXEHepus. VICKyCCTBEHHBIM CUHTE3 TI€Ha
1 KoHCTpyHupoBanue pekomOuHaHTHbIX JIHK. JlocThxkeHus u nepcrnexTuBbl
XpOMOCOMHOM M TE€HHOW HWH)XEHepuu. MeaunuHCcKue OUOTEXHOJIOTHUHU.
Hcnoinp30BaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOT00Opa3ne OpraHNueCcKOro Mupa

4.1

buonoruyeckoe paszHooOpaszue opraHu3smMoB. (CoBpeMeHHas cucTeMa
opranuueckoro mupa. [Ipuniune! knaccudukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIIbI OPTaHU3MOB.

OCOOEHHOCTH  CTPOCHUS U JKUBHEACATEIBHOCTH  OJIHOKJIETOYHBIX
opraHu3mMoB. baktepuu, apxeu, OJHOKIETOYHBIC TPUOBI, OJHOKICTOYHBIC
BOJIOPOCIIM, Jpyrue NpoTUcThl. KonoHWanbHble OpraHu3mbl. [[BuxkeHue
OJIHOKJICTOYHBIX OpPraHU3MOB: aMeO0OMJHOE, KI'YTUKOBOE, PECHUYHOE.
3anuTa y OJHOKJIETOYHBIX OPTraHU3MOB. Pa3apaxuMocTh y OJTHOKJIETOYHBIX
OpraHu3MoOB. TaKkCHUCHI

4.2

MHoOrOoKIIeTOUHBIE pacTeHus. B3anMOCBs3p 4YacTed MHOTOKJIETOYHOTO
opranu3dMa. TKaHW, OpPraHbl M CHCTEMbI OPraHOB MHOTOKJIETOYHOTO
opranuzma. Opranusm Kak eauHoe uenoe. TkaHu pacteHuil. Tumbl
pacTUTENbHBIX TKaHEH: oOpa3oBaTeibHas, MOKPOBHAs, MPOBOJSAIIAS,
OCHOBHas, MEXaHU4eCKasl. OcoOeHHOCTH CTPOEHUs, byHKIUH
Y PACIIOJIOKEHUSI TKAHEH B OpraHax pacTeHUU

4.3

BereraruBHble M T€HEpaTUBHBIE OpraHbl pacTeHuid. DYHKIUMU OpraHOB
u cucrteM opraHoB. Kapkac pactenuii. JIBHKEHHE MHOTOKJIETOYHBIX
pacTeHuii: Tponu3Mmbl U HacTuu. [lorymomieHue BOABI, YIJIEKHCIOrOo Tra3a
U MHHEPAIBbHBIX BEIICCTB pacTeHHsAMU. Jlpixanue pacteHuit. duddys3us
ra3oB 4epe3 IMOBEPXHOCTh KIETKU. TpPaHCIOPTHBIE CHUCTEMBI PACTCHUM.
Boinenenue y pacteHuil. 3amura y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna.
CpencTBa macCUBHOM M XUMHYECKOM 3aIIUThl. DUTOHIIUIBI.
PaznpaxxumocTp u perynsuus y opranu3MoB. PaznpaxumMocTs U perynsuus
Y MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BElIECTBA U UX 3HAUYCHUE

4.5

MHOroKJICTOUHBIE JKUBOTHBIC. B3amMOCBsA3b dYacTei MHOTOKJIECTOUYHOTO
opranu3sMa. TKaHH, OpraHbl M CHCTEMbI OpPraHOB MHOTOKJIETOYHOTO
opranusma. OpraHusMm Kak eauHoe 1enoe. ['omeocta3. TkaHM XKUBOTHBIX
1 4JenaoBeKa. THIbl KMBOTHBIX TKaHEHW: dIMTEIHAIbHAS, COCTUHUTEIbHA,
MBbIIIeHass, HepBHass. OCOOCHHOCTH CTPOCHMS, (DYHKIIUN U PACIIOIOKCHUS
TKaHEH B OpraHax *XKUBOTHBIX U YEJIOBEKA

4.6

Opranbl M CUCTEMBI OPraHOB >KMUBOTHBIX. DYHKIIMM OPraHOB U CHCTEM
opranoB. Omnopa Tema  opraHu3mMoB. CKeneTbl  OJTHOKJICTOYHBIX
W MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHBII W BHYTPEHHUWU CKEJIET.
CTpoeHue ¥ TUIIBI COCIMHEHUST KOCTEH.
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JIBMKEHNE MHOTOKJIETOYHBIX >KUBOTHBIX. [IuTanume xuBOTHBIX. [luTanume
MMO3BOHOYHBIX JKWBOTHBIX. JIpIXaHWe JKWUBOTHBIX. KOXXHOE bIXaHHE.
’KabepHoe u 1eroyHoe JAbIXaHuUE.

JIpIxaHWE MMO3BOHOYHBIX )KHBOTHBIX. DBOJIOIMOHHOE YCI0KHEHUE CTPOSHUS
JETKUX TIO3BOHOYHBIX JKMBOTHBIX. J[pIXaTeapHasi cHCTEMa 4YeJIOBEKa.
MexaHu3M BEHTWJISAIWW JICTKHX Yy TTHUIl ¥ MJIEKONMUTAIOMUX. TpaHCIoOpT
BEIIECTB Y OPraHU3MOB. TpaHCIIOPT BEIIECTB Y JKUBOTHBIX. KpoBeHOCHAs
cuctemMa M ee¢ opranbl. KpoBeHOCHas cHCcTeMa TO3BOHOYHBIX >KHBOTHBIX.
Kpyru  kpoBooOparmieHusi.  DBOJIONHMOHHBIC  YCIOXKHECHHSI  CTPOCHUS
KPOBCHOCHOW  CHUCTEMBbI  TIO3BOHOYHBIX  JKMBOTHBIX.  BbIiciieHue
y OpraHu3MoB. BbwimeneHue y KUBOTHBIX. COKpaTUTEIbHBIC BaKyOJIH.
Oprans! BeiieneHus. CBS3b MOJOCTH TENAa ¢ KPOBEHOCHOW M BBIJICTUTCIIBHON
cucteMaMu.  BpimeneHue y  TO3BOHOYHBIX — JKMBOTHBIX.  3alllMTa
y  MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI W HMX TPOU3BOJHBIC.
PaznapaxuMocTh ®W  peryslds Yy  OPraHW3MOB.  Pa3apakmMocTh
y OIHOKJICTOYHBIX OPraHM3MOB. TakCHCHI. Pa3npakuMoCTb W peryssius
y MHOTOKJICTOYHBIX PacTeHHU. POCTOBBIC BEIICCTBA M MX 3HAUCHUE.
HepBuass cucremMa u peduieKTOpHAsh PETyJsSnus Yy MHOTOKJICTOYHBIX
KUBOTHBIX. HepBHas cuctema W ee OTAelbl. DBOJIOIMOHHOE YCIOKHEHUE
CTPOCHHS HEPBHOU CUCTEMBI Y JKUBOTHBIX.

Pa3zpaboTtka anroputmMoB u nporpamm st 3¢ PekTUBHON PyHKIIMOHATBHON
aHHOTAIlMK TEHOMOB, TPAHCKPUITOMOB, IPOTEOMOB, MeTab0JIOMOB
MUKPOOPTaHU3MOB, PACTCHHM, )KUBOTHBIX U YEJIOBEKA

OpraHusm 4enoBeKa U €ro 3710POBbE

5.1

Opransl ¥ CHCTEMBI OpraHoB 4denoBeka. OTaeasl TOJOBHOIO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Peduiexc u peduexropnas ayra. besycinoBHbie
U ycloBHBIC pediiekchl. ['ymopanbHasi perynsius U SHIOKPUHHAs CUCTEMA
KUBOTHBIX M 4YenoBeka. JKene3bl SHIOKPUHHOW CHCTEMBl U WX TOPMOHBI.
JlelicTBue TOPMOHOB. B3aMMOCBSI3p HEPBHOM W SHIOKPUHHOW CHCTEM.
I'mnotamamo-runodu3apuas cucrema. Peduexkc m peduexropHas myra.
besycnoBHbIE U yCIOBHBIE PEICKCHI

5.2

3amuTa opranusma ot 0osiesneil. IMMyHHasi cucteMa yenoBeka. KieTtouHblii
U TYMOPQJIbHBIN MMMYHUTET. Bpoxiennsii, MPUOOPETCHHBIN
cnerupuyIecKui VMMYHUTET. Teopus KJIOHAJIBHO -CEJIEKTUBHOT O
ummyHurera (I Opnux, @.M. bepner, C. Tonerasa). BocnanurenbHbie
OTBEThl OPraHu3MoB. Poiib BpOXKAEHHOTO HMMMYHUTETa B pa3BUTUH
CHUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocHas cucteMa u ee opranbl. Cepire, KpOBEHOCHBIE COCY/IbI M KPOBb.
Kpyru kpoBooOpamienus. PaboTa cep/iiia u ee perysius
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5.4

JHpixanue denoBeka. Juddy3us ra3oB dYepe3 MOBEPXHOCTb KIIETKH.
JIpIxatenbHas cucrteMa 4enoBeka. JlpixaresibHas NMOBEPXHOCTh. Perymsamus
IbIXaHus. JpIXaTeIbHBIE 00HEMBI

9.5

[TumeBaputenbHas cucrema yenoBeka. OTAeNbl TUIIEBAPUTEILHOTIO TPAKTA.
[TumeBapuTenbHble  JKeNe3bl. BHYTPUNOJIOCTHOE W BHYTPUKIETOUYHOE
MUIIEBapEHUE

5.6

ITokpoBbel M ux mnpowusBogHble. Opransl BbiaeneHusd. [louku. CrpoeHue
u (QyHKkuuoHupoBaHue Heppona. DunbTpanus, cexkpeuus U 0OpaTHOE
BCAaChIBAaHUE KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. OOpa3oBaHUe
MOYH Yy YEJIOBEKA

5.7

I[BI/I}KGHI/IG yeJIoBeKa: MbIieyHas cucreMa. CKkeJaeTHBIC MBIIINBI U UX pa60Ta.
CTpOGHI/Ie M THUIIBI COCIHUHCHUA KOCTEH

Teopus 3Bomonuu. Pa3Butre xu3HU Ha 3eMiie

6.1

OpomronmonHas teopuss Y. JlapBuHa. Ilpeanochuiku BO3HHUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 HayuHas AestenbHOCTh Y. JlapBuHa.

JBuwxymue cuibl  dBomonMKM  BuaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKEHUS OpTaHU3MOB, HaCJIEJCTBEHHAS
U3MEHYUBOCTb, 0OpHOa 3a CYyIIECTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
otbop).

Odopmnenue cunteTnueckoi Teopun sBojroruu (CTD). Heitpanbaas
Teopus HBoyoNMU. COBpEMEHHAasl HBOJIIOIMOHHAS OWONOTUs. 3HAaYeHHUE
HBOJIIOIMOHHONW TEOPUHU B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU KapTHUHBI
Mupa

6.2

[Tonynsuus Kak 3MeMeHTapHasi eAuHULA 3BOIIOIUNA. COBPEMEHHbBIE METOIbI
OILICHKU T€HETUYECKOr0 Pa3HOO0pa3usi U CTPYKTYPHI nomynanuid. i3mMenexnue
reHo()OH/1a TOMYJIAINHN KaK 3JIEMEHTAPHOE HBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinGepra.

DOnemeHTapHble (PaKTOPhl (ABUXKYIIHAE CHIIBI) IBOMIOMUH. MyTalMOHHBIN
nporiecc. KomOunatuBHast m3meHUMBOCTH. Jlpeid reHoB — ciydaiiHbIe
HEHANPABJIICHHBIE W3MEHEHUS YacTOT ayuieieil B momymsanusx. OhdexT
ocHoBarens. Murpanuu.  M3onsmus  monmynsanwmii:  reorpaduyeckast
(mpocTpaHCTBEHHAas1), OMoJIOruYecKast (pernpoayKTUBHAS ).

EctectBennsiii otbop — HampaBmsromui  ¢akrtop sBomoruu. Dopmbr
€CTECTBEHHOTO OTOOpa: IBWKYIIHHA, CTAOWIH3UPYIONMINNA, Pa3phIBAIOIINAN
(nu3pyntuBHbIi). [TonoBoii oTOOpP.

[Ipucnoco6ieHHOCT,  OpPraHU3MOB  KaK  pe3ylbTaT  MHKPOIBOJIIOIHUU.
Bo3HnukHOBEHHE  MPUCTIOCOOJEHWM Yy  OpraHu3MoB.  ApomMopd o3l
u unuoananrtauuu. Ilpumepsl  npucnocoOiIeHUH y  OpraHu3MOB.
OTHOCUTENBHOCTD MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepum u cTpykrypa. BupooOpa3oBaHue Kak pe3yJibTaT
MHUKpPO3BOJIIOIUHU. M30ms1us — kimoueBoi paktop BuaooOpazoBanus. [lytu
U cnocoObl BUA000pa3oBaHUs: ajionarpuyeckoe (reorpaduyeckoe),
CUMITATPUUYECKOE (IKOJOTUUYECKOE), «MTHOBEHHOE» (MOJIUIIIIONAN3ALINS,
rubpuan3zanus). JJmuTeapHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMUPOBAHMS OMOJIOTMUECKOTO Pa3HO00Pa3Hsl.

Ponb 3BoNOIIMOHHON OuWoONIOrMM B pa3pabOTKE HAyYHBIX METOJ0B
coxpaHeHus bruopazHooOpasusi. MUKpPOIBOIIOLUS U KOIBOJIIOIHUS MTapa3uTOB
U UX X035ieB. Mexanu3mbl GOpMHUPOBAHUSI YCTOMYMBOCTH K aHTUOMOTHUKAM
U criocoObl OOpHOBI C He

6.3

Metoasl M3ydeHHS MaKpOABOJONUHU. [laleoHTOIOTMYECKHE METOIbI
uzyueHus sBoionuu. llepexognsie Gopmbl U (QUIOTCHETHYECKUE PSIbI
OpPraHU3MOB.

buoreorpadguyeckne Metonabl uzydeHus 3BosronMu. CpaBHeHHE (HIOPHI
u (dayHbl MaTepUKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiu.
Buapl-sHIEMHUKH U PETUKTHI.

DOMOpUOTIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTUUECKUE METO bl U3yUCHUS
ABOMIIOIMH. [ 'eHeTHYecKre MeXaHU3Mbl DBOJIIOIIMA OHTOTE€HE3a U MOSBICHUS
HBOJIIOIMOHHBIX HOBHIECTB. [ OMOJIOTUYHBIE W AaHAJOTUYHBIE OPTaHbI.
PyaumenTapubie opraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHUYECKNE M MaTEeMaTHYECKME METOJbl U3YYEHHs SBOJIOIUU.
["'omonoruunbie T'eHBI. CoBpemeHHbIe METOJIbI MOCTPOCHUS
(UIOreHETUYECKUX JIEPEBhEB. XPOMOCOMHBIE MYTallMd U  DBOJIOIHS
T€HOMOB.

OO61ue 3aKOHOMEPHOCTH (TpaBuIIa) HBoIOIMH. HeoOpaTUMOCTD IBOTIOIIHH.
AnanTtuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIMH

6.4

Hayunple ruUmoTe3sl TPOUCXOXKIEHUS >KU3HM Ha 3emse. AOuoreHes
u ma"Hcnepmusa. JloHayuyHble TIPEACTaBICHHUS O 3apOKICHUHM KU3HU
(kpeanmoHu3M). ['Mmore3a MOCTOSSHHOTO CaMO3apOXKIEHUS >KU3HU U €€
onpoBepxkenne onsiTamu @O. Penu, JI. Cnamnanuanum, JI. Ilactepa.
[TpoucxoxieHre KU3HU U aCTPOOUOIOTHSI.

OcHOBHbIE JTanbl HEOPraHU4ECKOU DBOJIIOLIHAH. [InanerapHas
(reosormyeckas) ABOJIOIM. XUMHUUECKas dBOMIONMSA. AOMOTEHHBIA CUHTE3
OpraHuYecKux BeuecTB u3 Heopranndeckux. OneiT C. Musnepa u I'. FOpu.
OO0pazoBanue monMMMepoB ©3 MoOHOMepoB. KoarepBaTHas rumoTes3a
A.W. Omapuna, runore3a mnepBuyHoro OymwoHa JIxk. XomnzeitHa,
reHeruyeckas runore3a ['. Memnepa. Pubo3zumsl (T. Yek) u runoresza «mupa
PHK» V. I'un6epra. @opmupoBanre MeMOpaH U BOSHUKHOBEHUE MPOTOKIETKH.
Uctopus 3emnmn u mertonsl ee u3ydeHHs. lIckomaemble OpraHUYECKue
octaTku. ['eoxponosiorusi u ee Metojbl. OTHOCUTENbHAA U A0COMIOTHAS
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rE€OXPOHOJIOTHS. [ €0OXpOHOIOrHYECKas KaJIa: Y0HBI, 3pbl, IEPUOJBI, SIIOXU.
Havanenbie a3Tambl opraHudeckor 3Bonrouud. [losBieHne u 3BOIOUMSA
MEPBBIX KIETOK. OBOMOUUsA MeTabonu3Ma. BoO3HUKHOBEHHE MEpPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE OMOIJICHKH KaK aHaJIOT MEPBBIX Ha
3emiie cooOmecTB. CTpoMaTtonauTsl. [IpoKaprOTHl U 3yKapUOTHI.
[Ipoucxoxnenue YKapHuoT (cumbuoOreHes). DBOJIIOLUOHHOE
IPOUCXOKAEHUE BUPYCOB. IIponcxokaeHne MHOTOKIETOYHBIX OPTaHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE ATambl 3BOJIOLMHU BbICHIMX pacTeHUil. OCHOBHBIE apoMOp(h03bl
pacreHuid. Beixox pacrteHuit Ha cymry. llosiBiieHue CcnoOpOBBIX pacTEHUM
¥ 3aBO€BaHME UMHU cyld. CemeHHbIe pacTeHus. [IporcxoxaeHne IBETKOBBIX
pacTEHHUM.

OcHOBHBIE ATanbl IBOJIOIUU KUBOTHOTO MHUpPA. OCHOBHBIE apoMOPGO3bI
KUBOTHBIX. Bennckas (¢ayna. KemOpuiickuii B3pbIB — TOsIBICHUE
COBpPEMEHHbIX THUNOB. IlepBble XOpaOBbIE KHUBOTHbIE. JKH3HBb B BOJE.
OBoiionMsa MO3BOHOYHBIX. [Ipoucxoxaenue ampuOuil u  penTuauil.
[IpoucxoxkaeHne MIEKONUTAONIUX M NOTUU. [IpuHIMO  KIHOYEBOIO
apoMmopdo3za. OcBoeHre 6ECrO3BOHOUYHBIMU U MO3BOHOYHBIMH KUBOTHBIMU
CyILH.

PasButre xu3HM Ha 3emiie MO 3paM M NEPUOJAM: apXeil, MPOTEepO30H,
nmajgeo30l, Me3030H, KaifHo30M. OOImas XapakTepucTHKa KiIUMaTa
U Treojorudyeckux ImpoueccoB. [losBieHue u pacuBer XapakTEpHBIX
OpraHu3MOB. YTJIe00pa30BaHME: €T0 YCIOBUS U BIMSHUE HA Ta30BBIA COCTaB
aTMOC(epBHl.

MaccoBble BBIMUpPAaHHUSI — DKOJOTMYECKUE KpU3UChl mpouuioro. IIpuunHel
U CIIEJICTBHSI MAaCCOBBIX BeIMUpaHU. COBpEMEHHBIN HKOJIOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

6.5

Pazgensl u 3amaun antpononorur. Metoasl antponosiorud. CTaHOBIIEHHE
NpEACTaBICHUNA O MPOUCXOXKIECHUH uenoBeka. COBpEeMEHHbIE Hay4HbIC
TEOPHH.

CxoncTBO uenoBeka C KUBOTHbIMU. (CHCTEeMaTHYECKOE IIOJIOKEHUE
yenoBeka.  CBHUIETENbCTBA  CXOACTBA  YEJIOBEKA C  KUBOTHBIMH:
CPaBHUTEIIBHO-MOP(OIOTUUECKHE, AMOPHUOJIOTHYECKHE, ¢duznonoro-
OnoxuMuYeckue, moBeneHueckne. OTIMUUS dYeIoBeKa OT IHKUBOTHBIX.
[IpssiMOX0X/I€HME W KOMIUIEKC CBSI3aHHBIX C HHUM IpU3HAKOB. Pa3Burtue
FOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHCTEMBI.

JBrxymue cuitbl ((aKTOphl) aHTPOTIOTeHE3a: OMOJIOTHYECKUE, COLUATBHBIE.
CooTHolieHrne OMOJIOrMYECKUX U COIMATIbHBIX (PaKTOPOB B aHTPOIIOT€HES3E.
OcCHOBHbBIE CTaJuu aHTPOIOreHe3a. ABCTPAJIONUTEKH — JIBYHOTHE MPEIKU
monei. YeloBek ymernblil, epBble U3rOTOBICHUS OpyAul Tpyaa. Yenosek
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MPSIMOXOJISIIIMI ¥ TIEPBBINA BBIXOJ JroJiei 3a mpenensl Adpuku. YenoBek
reiienpsoeprekuil — o0 NpeoK HeaHAEPTAIbCKOTO YEJIOBEKa U YeI0BEKa
pa3yMHOro. YenoBek HEaHAEPTAIbCKUN KaK BUJI JIFOAEH XOJIOAHOTO KJIMMATA.
YemoBek pazyMHBIN COBPEMEHHOI'O THUIIA, IEHUCOBCKUN YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 3a MpejaenaMmu AQpuku.

DBOJIOLMSA COBPEMEHHOI0 yenoBeka. EcTecTBeHHbI O0TOOp B MOMYJISALMIX
yesioBeka. MyTalMoHHbIM mnponecc U nonumopdusm. [lonmynsunoHHble
BOJIHBI, JApeld reHoB, mMurpauus U «3PGEKT OCHOBATENS» B MOIMYISIIUAX
COBPEMEHHOI'0 YeJIOBEKaA.

UYenoseueckue pacel. llonsatue o pace. bosbline pacel: €BpOIEOUIHAs
(eBpa3miickas), aBCTpajO-HETpoUJHAs (PKBATOpUANbHASA), MOHIOJOMIHAS
(a3maTcko-amepuKaHcKas). Bpems u myTu pacceneHus 4eJoBeKa 10 MIaHeTe.
EnuncTBOo uwenoBedweckux pac. HayyHas HECOCTOATENBHOCTh pacU3Ma.
[Iprcnoco6IeHHOCTh YeNoBeKa K pa3sHbIM YCIOBUSM OKPYXKAIOLIEH Cpesbl.
Bnusinue reorpaduueckoii cpenbl um apeiida reHoB Ha MOPQOJIOTHIO
¥ (GU3HOJIOTHIO YeIOBeKa

7 DKOCHUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3agaun sxonorun. CBsA3b SKOJIOTUH C IPYTUMHU HAyKaMH.
Mertonp! skonoruu. IloneBbie HaOMIOAEHNA. DKCIEPUMEHTHI B SKOJOTUU:
NpUpOHbIE U JabopaTopHbie. MoieIMpoBaHnue B SKOJOTUU. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTHHBIHI
7.2 Okonoruyeckue GakTopbl M 3aKOHOMEPHOCTH UX JAeicTBud. Knaccudukarms

AKOJIOTUUECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTUUYCCKHE, aHTPOIIOTCHHBIE.
OO0mme 3aKOHOMEPHOCTH JEHCTBUSA 3Kojornueckux (axropos. [IpaBuio
munumyma (K. Inpenrens, FO. JIubux). TorepanTHOCTh. DBpHUOUOHTHBIE
U CTCHOOMOHTHBIE OPTraHU3MBbI.

Abuotnueckue @akropbl. CBeT Kak 3Kosorudeckuii ¢akrop. [eiicTBue
pPa3HBIX YYacCTKOB COJHEYHOIO CIIEKTpa HAa OpPraHu3Mbl. DKOJIOTUYECKHUE
IPYIIbl PACTEHUI U KUBOTHBIX M0 OTHOUIEHHUIO K cBeTy. CUTHAJIbHAS POJIb
ceera. Dotomepuonuzm. TemmepaTypa Kak IKOJIOTHUECKHA (akTop.
JelicTBue TEeMIIEpATypPhI Ha OpPraHU3MBI. [lorikunoTepMHbIE
Y TOMOMOTEpMHbBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
Bnaxnocts kak skomormueckwii (akrop. Ilpucnocobnenust pacteHuit
K TOJJepXaHWI0 BogHOTO Oamanca. Kmaccudukanms  pacteHuid
110 OTHOIMIEHUIO K BoJie. [Iprcrocobmenus )KUBOTHBIX K N3MEHEHHUIO BOJTHOTO
pexuma.

Cpenbl oOUTaHUS OPTaHU3MOB: BOJHAsl, Ha3€MHO-BO3/YIIIHAs, MOYBEHHAS,
IyOUMHHAsI TOJIMOYBEHHAs, BHYyTpHOpraHu3MeHHas. DU3MKO-XUMHUYECKUE
OCOOCHHOCTU cpej; oOuTaHusi opranu3MoB. [IpucnocobneHuss opraHu3MoB
K J)KM3HU B pa3HBIX Cpeiax.
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buonornyeckue putmbl. BHemHue u BHYTpeHHUE pUTMBL. CyTOuHBIE
U ToJIW4yHble pUTMBL. [IpucrnocoONeHHOCTh OpPraHU3MOB K CE30HHBIM
M3MEHEHUSIM yCIIOBUM KU3HU.

XKuzuennsle ¢opmbl opraHuzMoB. llonsTue o ku3HEeHHOM (opme.
XKuznenusle (GOpMBI pacCTEHUM: J€pEBbs, KYCTapHHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OAHOJETHUE TpaBhl. Ku3HEHHbIE (POPMBI KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTHI, a3pOOUOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a
KU3HU.

buotnyeckue  dakTopel.  Buugbl  OMOTHMYECKHMX  B3aUMOJACHCTBUM:
KOHKYPEHIIUS, XHUIIHU4YeCTBO, cuMOuo3 u ero ¢opmbl. [lapazutusm,
Koolepanus, MYTYyajus3M, KOMMEHCaIU3M (KBapTUPAHTCTBO,

HaxjaeOHu4ecTBo).  Herpoduueckue  B3auMoaeicTBus — (TOMHYECKHE,
dopuueckue, (adbpuueckue). 3HaUeHUE OUOTUYECKUX B3aUMOJCUCTBUIMA
JUIS  CYIIECTBOBAHHMS OpraHM3MOB B cpeae obOurtanus. [IpuHImm
KOHKYPEHTHOT'O UCKITIOUCHHSI

7.3

DKOJIOTUYECKUE  XApaKTePUCTUKU  momynsuuu.  [lomymsamust  kak
Oouonornyeckas cucrema. Ponb HEOJHOPOIHOCTH Cpelbl, (PU3nYecKux
OappepoB W  OCOOGHHOCTEM OHOJIOTMM BHUJIOB B  (HOPMUPOBAHUM
IPOCTPAHCTBEHHOM  CTPYKTypbl momyisnuil. (OCHOBHBIE TMOKa3aTeNH
NOMYJIALIMKU: YUCIEHHOCTh, MNIOTHOCTh, BO3PACTHAs U MOJIOBas CTPYKTYpa,
POXKIAEMOCTh, HPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPALIHSI.
DKOJIOTMYECKasi CTPYKTypa nonyaiuu. OueHKa YUCIEHHOCTH MOMYJISIIUH.
JIlnHaMuKa TONMYJSIUMM W €€  perynus. buoThdeckuid MNOTEHIMa
nonyaauuu. MoaenupoBanue AuUHAMHUKW Tonyisanuu. Kpubele pocra
YUCJIEHHOCTU Tnonysauuu. KpuBble BbDKHMBaHUA. Perynsnus 4ncieHHOCTH
MOMYJISIUN: poJib (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIMX OT TUIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUa0B (r- u K-cTtparerun).

[Tonsitue 06 sxomornyueckor Huie Buga. Mectooburanue. MHOroMepHas
Mozenb  dkosormueckor — Humm - JIx.M.  XatumHcona.  Pa3mepsl
sKoJorudeckoil Humu. [loTeHnuanbHas 1 peajin3oBaHHAs HUIIIH.

Bun xak cucrema momynsuui. Apeansl BUIOB. BuIbl U UX JKU3HEHHBIE
CTpaTernd. 3aKOHOMEPHOCTH TNOBEAEHUS U MUTpaluid  >KUBOTHBIX.
Buonornueckrue MHBa3MU 4y>KEPOAHBIX BUIO0B

7.4

CoobmectBa opranm3moB. buornieHo3 u ero crTpykrypa. CBsizu Mexmy
opraHM3MaMi B OHOIlEHO3€. OJKOCHUCTeMa KaK OTKpbITas CHUCTEMa
(A.Ix. Tencnu). DyHKIMOHATbHBICE OJIOKH OPTraHW3MOB B 3KOCHCTEME:
NPOJYIEHTHI, KOHCYMEHTBI, PEAyIeHTh.. Tpodudeckne  ypOBHHU.
Tpodpuueckne wuenun u cetu. AOuoTHUEeCKHE OJIOKM  SKOCHCTEM.
[TouBbl U unbl B 3K0cucTeMax. KpyroBopoT BeHIECTB U MOTOK 3HEPTrUU
B DKOCHUCTEME.
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OcHOBHBIC  TIOKa3aTeld DKOCUCTEMBL. bmomMacca W MPOAYKIIHSA.
DKOJOTUYECKHUE MUPAMUIBI YUCEN, ONOMACCHI U SHEPTHH.

HanpaBnenHsie 3aKOHOMEpHBIE CMEHBI  COOOIIECTB —  CYKIIECCHHU.
[lepBuyHBIE M BTOPHYHBIC CYKIECCUM M WX TPUYUHBL. AHTPONOTECHHBIE
BO3JIEUCTBUA Ha cykueccuu. KinumakcHoe cooOmiectBo. buopaznoobpaszue
¥ TIOJTHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.
[TpupogHbIe S5KOCUCTEMBI. AHTPOTIOTEHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMA.
Arporieno3. Paznauums  MeXay ~aHTPOTIOTEHHBIMH W MPUPOTHBIMHU
HKOCHCTEMaMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dropa u dayna. CuHaHTponuzamusi ropojickoil ¢aynsl. buonoruueckoe
M XO3SUCTBEHHOE 3HAYCHHE  arpodKOCHCTEeM U ypOOIKOCHCTEM.
3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OpraHU3MOB
B DKOCHCTEMaX.

[lepeHOoC SHEPrUM W BEHICCTB MEXKIAY CMEXKHBIMH JIKOCHUCTEMaMH.
YCTOWYHMBOCTh OPraHU3MOB, TMOMYJSAIUHA M 3KOCHUCTEM B YCIOBHAX
€CTCCTBECHHBIX U aHTPOITOTCHHBIX BO3ACHCTBUI

7.5

buochepa — oOmernanerapHas o0onoyka 3emiid, TI/€ CYIIECTBYET
WIM CyliecTBoBajia >ku3Hb. Yuenwe B.M. Bepnauckoro o Ouocdepe.
O6nactu Oumocdepsl u ee cocraB. JKuBoe BemecTBo Ouochepbl M €ro
byHKIHN.

3aKOHOMEPHOCTH cyIiecTBoBaHUs 6rocdepsl. OcobeHHOCTH OHOCchephl Kak
ro0anpHOM  3KOocHcTeMbl. JluHaMHMueckoe paBHOBecue B Owuocdepe.
KpyroBopoThl BemecTB 1 OMOT€OXMMHYECKHE IHUKIBI (yriepoaa, a3ora).
PurmudHOCTE siBNIEHUM B Onocdepe.

3onanbHOCTh Omochepsl. Ilonarue o O6mome. OCHOBHBIE OHWOMBI CYIIIU:
TyHJIpa, XBOWHBIE JieCca, CMEIIaHHbIE M IIMPOKOJIUCTBEHHbIE JiEca, CTEMH,
CaBaHHBI, TyCTBHIHU, TPOINWYECKHE Jieca, BBICOKOTOphs. Kimmar,
PaCTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa u QYHKIUS KUBBIX CHCTEM, OIEHKA UX PECYPCHOTO MOTEHI[MAIa
u 6nochepHbIX QyHKITHI

7.6

DKOJIOTMYECKHE KPU3UChI M UX NOpUYuHBL. BoszneiicTBue yenoBeka
Ha Owocdepy. 3arpssHeHHe Bo3mymIHOW cpenasl. OxpaHa Bo3dyXa.
3arpsizHeHHWE BOJHOM cpenbl. OxXpaHa BOAHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.
AHTpPONOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OxpaHa
pPaCTUTENBHOTO H KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbI
npupobl. Kpacusie kHuru. Ocobo oxpaHsieMble TPUPOJIHBIE TEPPUTOPUU
(OOIIT).

Boranndeckue cajbl U 300J10TUUECKUE TapKU.
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OCHOBHBIC TIPUHITUIIEI YCTONYMBOTO PAa3BUTUS UYEJIOBEUECTBA M IPUPOIBI.
ParmonansHOE€ TPHUPONOMOIB30BAaHUE M COXPAaHEHHWE OHMOIOTHYECKOTO
pazHooOpaszus 3emiiu
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