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ITpnmepHast pabodast IporpaMMa CpeIHEro ooOIIero oOpa3oBaHUs
o ouosnornu (yriryO0néHHbBIN ypOBEHb) cocTaBieHa Ha ocHoBe Dene-
pamsHOTO 3akoHa OT 29 12 2012 Ne 273-d3 «O6 oOpazoBaHUH
B Poccuiickoit dbenepaunn»l, DenepalbHOTO TOCYIaPCTBEHHOTO 00-
pa3oBaTeNbLHOrO CTaHIApTa CpeaHero oodiiero obpaszosanus’, Kow-
LENIMK MpenoAaBaHus yueOHoro npeamera «BbuoIorus»> u oCHOB-
HBIX TOJIO)KEHUI [IpuMepHOIl mporpaMMbl BocriuTaHus*

NOACHUTENBbHAA 3AMUCKA

V4eOHbIH TipenMeT «buonorus» yriryOoinEHHOTO YPOBHS U3yUCHUS
(10—11 xJiraccel) sIBISICTCSI OOJHUM W3 KOMIIOHCHTOB 00pa3oBaTEib-
HOW oOnactn «EctecTtBenHple Haykm» CoOrjlacHO TOJIOKEHUSIM
dIroC COO, mpodwuibHBIC y4eOHBIC TPEAMETHI, HW3yYacMbIC Ha
yriyOJIEHHOM yPOBHE, SIBIISIFOTCST cItocobom muddepeHnuanuu ooy-
YeHHUsI Ha CTapIieil CTyNeHW IIKOJIBI M MPU3BaHBI 00CCTICYNUTH TIpe-
€MCTBEHHOCTb MEXK/Iy OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, Cpeli-
HUM CIIEHHJIBHBIM M BBICIIMM OOpa3oBaHuemM B TO e Bpems
KaXKIBIA U3 ATUX yYCOHBIX MPEAMETOB JOJKEH OBITH OPUCHTHPOBAH
Ha NPHUOPUTETHOE pEIICHHE O0O0pa30BaTENIbHBIX, BOCIHUTATEIbHBIX
W pa3BUBAIOIINX 3aJ71ad, CBSI3aHHBIX C ONpodopHeHTarel obydaro-
OIUXCSI U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOU oOiracTh Ha-
YYHOTO 3HaHUSI, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIUHON, DKOJIOTHEN,
TICUXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JEIOM

Ilporpamma paét mpencraBieHHE O LEJIM M 3ajladax H3Yy4YCHUS
yduebHoTO0 TIpenmeTta «bruomorus» Ha yriyOaeéHHOM ypOBHE; olpene-
JsieT obOs3aTesbHOe (MHBApUAHTHOE) MPEIMETHOE COJIEp)KaHHUE, €ro

I ®denepanpHbil 3ak0H OT 29 12 2012 Ne 273-D3 (pex ot 16 04 2022)
«O0 ob6pazoBanuu B Poccuiickoit deneparmm»

2 @enepalibHbIl TOCYIapCTBEHHBIN 00pa30BaTeNIbHbIN CTaHIAPT CPEIHEro
oOmrero oopaszoBanust (yTBEpKIAEH MPUKa3oM MHHHCTEpPCTBA 0Opa3oBa-
HUs U Hayku Poccuiickoit @enepamuu ot 17 mas 2012 r Ne 4130, pen
or 12 08 2022)

3 Konuenuwust nperiogaBanust yaebHoro npeaMera «buosorus» B 00111€00-
pa3oBaresibHbIX oOpranusanusax Pocculickoii ®depepanuu, peainsyro-
IIMX OCHOBHBIE OOpa3oBaTelbHBIC MPOrpaMMblI (OIOOpEeHa pelICHHEM
denepanbHOro y4eOGHO-METOAUYCCKOTO OOBEAUHCHUS T10 00mmemy oOpa-
30BaHUIO, MPOTOKOJ OT 29 04 2022 Neo 2/22)

4 TlpumepHasi mporpamma BocnuTaHust (ogoOpeHa peuieHueM deaepaiib-
HOI0 y4eOHO-METOJIMYECKOrOo OOBCIUHCHUS MO O0IeMy OOpa30BaHHIO,
npotokoit oT 02 06 2020 Ne 2/20)

4 MpumepHaa paboyasa nmporpamma



CTPYKTYPHUPOBAHHE MO pas3JieiaM U TeMaM, paclpeieJIeHHue Mo Kirac-
caM; PeKOMEHIYeT ITOCICA0BATEIIFHOCTh U3YYCHHSI YIeOHOro Mate-
puaia ¢ y4éToM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBs3EH,
JIOTUKH y4eOHOTO IpoIriecca, BO3PacTHBIX OCOOCHHOCTEH oOyuaro-
muxcsl B mporpamme peann3oBaH NOPUHLUI PEEMCTBEHHOCTU
C UW3y4YeHueM OHOJOrMHM Ha YpPOBHE OCHOBHOIO  OOIIEro
oOpazoBaHwus, Oylarojapsi YemMy HpOCMaTpHUBACTCs HAIIPaBJICHHOCTH
Ha  TIOCJIeAylOo-  IIee  pa3BUTHE  OWOJIOTMYSCKHX  3HaAHH,
OpPHUEHTHPOBAHHBIX Ha (Op- MHUPOBAHHE ECTECTBEHHO-HAyYHOT'O
MHUPOBO33PCHUA, DKOJIOTHUYC- CKOT'O MBIIIJICHUA, Hpe}ICTaBHeHHﬁ (0]
3I0pOBOM OOpase KMU3HHU, Ha BOCITUTAHHE OEPEKHOIO0 OTHOUICHHUS K
OKpYy’Karollel npupoaHoOil cpexne B mporpamme Takyke MoKa3aHbI
BO3MOXHOCTH ydeOHoro nmpeamera «buonorunsp» B peannszanuu
TpebGoBaHM Craggapra K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMeTHBIM W IIPeAMETHBIM pe3yjibTaTaM oOOydeHHsI U B
¢GopMHpPOBAaHUH OCHOBHBIX BHIOB y4eO- HO-IO3HABATEIbHOMN
JICSTEIIBHOCTH  OOYYAaIOIIMXCsI 110 OCBOCHHUIO CO-  JIEPYKaHMUS
Oumosiorndyeckoro oOpa3oBaHUsI Ha CTaplieii CTymneHu  o00-
meo0pa3oBaTEIbHON IITKOJIBI

IIpumepHas paGodasi mporpamma sIBIASICTCS OPUSHTHUPOM IJISI CO-
CTaBJICHUSI aBTOPCKUX padodmx IporpaMM ABTOpaMHd padoOdmx
IpoTrpaMM MOMKET OBITh TIPEAJIOKEH CBOU IMOAXOJ K CTPYKTYPHPO-
BaHUIO M TMOCJIEIOBATEIILHOCTH HW3y4YeHHUsl y4eOHOro wmarepuala,
cBOE BHACHHE cIOCOO0B (POPMHUPOBAHUS Y OOYUAIOIINXCSl TIPEIMET-
HBIX 3HAHUW U YMEHHWH, a TaKk)Ke METOJIOB BOCHUTAHUS U Pa3BUTHS
cpencTtBaMu y4deOHoOTO mpenmera «buonorus»

OBLIAA XAPAKTEPUCTUKA
YYEBHOIO MPEAMETA «BUOJIOMMA>

VYuebublii nipeaMer «bHOJIOTHSD) HAa CTYNEHH CPEIHEro oOIero
oOpa3oBaHMs 3aBepIIaeT OHOJOTHYECKOE OOpa3oBaHHWE B IIIKOJIE
W OpPHEHTHPOBAH Ha pacIIMpeHHEe M yIriryOJieHue 3HaHWi oOydaro-
LIUXCSI O >XKUBOUW IIPUPOAE, OCHOBAX MOJICKYJISIDPHOM W KJIETOYHOMN
Ouosornu, dMOPHOJIOTUHN U OHOJIOTUM PAa3BUTHSI, T€HETUKH, CEJICK-
UM, OMOTEXHOJIOTHUH, DBOJIIOIIMOHHOIO YYEHHUS U DKOJIOTHU

WNsyuenne yuebHOro mnpeamera «buosorus» Ha yriryOjIeHHOM
YPOBHE OPHEHTHPOBAHO Ha MOJATOTOBKY OOYYaroIIUXCs K IOCIEIy-
IOIIEMY ITOJIy4E€HHIO OMOJIOTMYECKOTO 0Opa30BaHMs B By3ax WU opra-
HHU3AIMIX Cpe/iHero npodeccruoHaibHOro oopaszosanusi OCHOBY e€ro
COJICPKaHUsI COCTaBJSIET CHUCTEMa OHOJIOTMYECKUX 3HAHUU, IOJY-
YEeHHBIX MPU U3YYSHUH OOYYaIOIIMMHUCSI COOTBETCTBYIOIIHUX CHCTE-
MaTHYECKHX pas3J/ieJIOB OHOJOrMM B OCHOBHOH mkoine B 10—
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11 kmaccax 3TH 3HAHUS IIOJyYarOT pa3BUTHE Tak, pacHIMpeHBI
u yriryOieHbl OHOJIOTMUECKHE 3HAaHWUSI O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsIX, OPTaHW3ME HYeJIOBEKa, OOIMHNX 3aKOHOMEpPHO-
CTAX KHU3HH, NJOITOJIHUTCIBHO BKJIFOYCHBI OHMOJIOTHYECKHUE CBCACHUA
MPUKJIATHOTO M ITOMCKOBOIO XapakTepa, KOTOPbIE MOXXHO HCIIOJIb-
30BaTh KaK OPHEHTHUPHI I MOCIEAyIomero BbiOopa mnpodeccuu
Bo3morkHa Takke HMHTErpanusi OMOJIOTMYECKMX 3HAaHHH C COOTBET-
CTBYIOIINMH 3HAHUSIMH, TOJYYEHHBIMA OOYYAIOIINMHCS TIPU H3Y-
qeHUu (U3UKHA, XUMUHU, Teorpadui 1 MaTeMaTUKH

CtpyKkTypa mporpaMMbl y4eOHOTO Tpeamera «buoorus» oTpa-
XKacert CI/ICTCMHO-ypOBHeBbIﬁ " 3BOHIOHHOHHbIﬁ moaxoabl K HU3y4de-
Huto Oumosiornn CornacHo MM, M3Yy4YalOTCsI CBOMCTBA U 3aKOHOMEp-
HOCTH, XapaKTepHbIE JUISI S>KUBBIX CHCTEM pPa3HOTO YPOBHS
OpraHM3allii, BOJIIOLMH OPraHWYECKOTO MHpa Ha 3emile, coxpa-
HEHHUsI OMOJIOTHYECKOro pa3zHooOpasus 1utaHetsl Tak, B 10 kitacce
U3YyYarOTCsI OCHOBBI MOJICKYJISIPHOW W KJIETOUYHOW OWOJIOTHH, M-
OpHOJIOTHH U OHOJIOTHH PAa3BUTHSI, TCHCTUKHU U CCJICKI[UH, OMOTEX-
HOJIOTUM W CHUHTETHYECKON OHMOJIOTHM; aKTyaJIM3UPYIOTCS 3HAHMUS
oOydarommxcst 1o OOTaHHWKE, 300JI0TMH, aHATOMHH, (PU3NOIOTHH
genoBeka B 11 xiracce m3yvaroTcst BOJIOIMOHHOE YYSEHHE, OCHOBBI
SKOJIOTHH U yUeHHe o Omocdepe

VYueOnbIt npeameTr «buomorus» mpu3BaH 00ECIEUYHUTH OCBOCHHUE
O0ydJaromMMHUCsT OMOJIOTUYECKUX TEOPHUM MU 3aKOHOB, WIEH, NPHUH-
IUIIOB U IpaBHJI, JIEXKAIIIUX B OCHOBE COBPEMEHHON €CTECTBEH- HO-
HAayYHOW KapTHHBI MHpA; 3HAHWI O CTPOCHWHM, MHOTrooOpasnu u
OCOOCHHOCTSIX KJICTKHM, OPTaHW3Ma, IOITYJISIIUH, OHWOIeHO03a, DKO-
CHCTEMBI; O BBIJAIONINXCS HAYYHBIX JOCTHI)KEHHUSIX, COBPEMEHHBIX
HUCCJICOOBaAHUAX B 6I/IOJTOFI/II/I, TIPUKIIAAHBIX acCIICKTax 6I/IOJ'IOFI/I‘-IG-
ckux 3HaHwit s pa3BUTHS W TOAJICP)KAHUS HHTEpeca O0ydaro-
IMXCsl K OMOJIOTMM Hapsily CO 3HAYUTEIbHBIM OOBEMOM TEOpETH-
YEeCKOro MaTepHalia B CoJIep>kKaHuN yueOHOro npeamera «bruosorus
MPETyCMOTPEHO 3HAKOMCTBO C WCTOPHEH CTAaHOBJICHUS M Pa3BUTHS
TOW WM WHOM 00ylacTH OMOJIOTMH, BKJIAQJIOM OTEUYECTBEHHBIX M 3a-
PYOESIKHBIX YUEHBIX B PCIICHUC BAXKHEUIIUX OMOJIOTHYCCKUX H IKO-
JIOTUYECKHUX mpodiiemM

LIE/IM U 3AZLAYM M3YYEHMS
YYEBHOTO MPEAMETA «BMO/IOTMS>

Ilens n3yuenus: yueOHoOTrO Tpeamera «buosorusp»» Ha yriyOséH-
HOM ypPOBHE — OBJIQJICHHE OOYYalONINMHCS 3HAHHUSMH O CTPYKTYp-
HO-(pyHKIIMOHAITLHON OpraHWU3allMy JKUBBIX CHUCTEM pPAa3HOTO paHTa

6 MpuMepHasa paboyas mporpamMma



" TIpuoOpeTeHne YMEHHUH HCIIOIB30BaTh 3TH 3HAHUS B (popMHUpOBa-

HUU WHTEpeca K OIpeAesiEHHOW oOJyiacTu npodecCHOHAJILHOU Jiesi-

TEJIBHOCTH, CBSI3aHHON ¢ OHOJIOTHEH, Wi K BBIOOpPY y4eOHOTO 3a-

BEJICHHS JJIs1 TIPOJOJDKEHUSI OMOJIOTMYeCKOTO 00Opa3oBaHUsI
HocTkeHnne 1enn u3ydeHus: ydeOHoro mnpeaMera «buosorus

Ha yriIyOJIEHHOM YpOBHE OOECIICUMBACTCS PEUICHHEM CJIEIyIOIINX

3ajaq:

—OCBOCHHE OOY4YarOUIMMHUCS CHCTEMbl OMOJIOrMYECKUX 3HAHHUN: 00
OCHOBHBIX 6I/IOJ'IOFI/I'-ICCKI/IX TCOpUAX, KOHLICMIUUAX, TUIIOTEC3aX,
3aKOHaX, 3aKOHOMEPHOCTSIX M IIpaBHJIaX, COCTABIISIOIIHNX COBpe-
MEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa; O CTPOCHUH,
MHOTO00Pa3nu U OCOOEHHOCTSIX OMOJIOTHYECKUX cUcTeM (KJIeTKa,
OpraHusMm, TONYJISIIHs, BHUJ, OmoreoreHos, Onocdepa); o BbLIA-
FOIIUXCA OTKPBLITUAX B COBPEMCEHHBIX HCCIICIOBAHHUAX B OoHnomo-
TUH;

—O3HaKOMJIEHHE OOydYaromxcss C METOJaMM TO3HAHHUS >KUBOU
OPUPOIBL: UCCIIEAOBATEIIBCKUMH METOIaMH OHOJIOTHYSCKHX HayK
(MONEKYJISIPHOH M KJIETOYHOMH OMOJIOruy, SMOPHOJIOTHH U OHOJIO-
TN pa3BUTHSA, TCHETUKHN W CCICKIHNU, OHMOTEXHOJIOTUU U CUHTE-
THYSCKOW OMOJIOrMH, HaJCOHTOJIOTHH, DKOJIOTHH); METOJIAMH Ca-
MOCTOATCIIbHOTO TIMPOBCACHUS 6I/IOJ'IOFI/I'-ICCKI/IX I/ICCJ'ICI[OBaHI/Iﬁ
B 1abopaTopuu U B mipupoae (HaOIroaeHne, N3MEpPEHHE, YKCIEePH-
MEHT, MOJICIINPOBaHUE);

—oOBJIaieHHe OOYy4YalOIIMMUCS YMCHHUSIMH: CaMOCTOSATEIBHO Ha-
XOJUTh, AHAJU3UPOBATh W HWCIOIH30BATh OHMOJIOTMYECKYIO HH-
dopmanmio; MOJB30BATHCSI OUOJTOTHYCCKOM TEPMHHOJIOTUEHN
M CHUMBOJIMKOW; yCTaHaBJIWBATh CBSI3b MEXIY pPa3sBUTHEM OHO-
JJOTMM ¥  COIHUAJIbHO-DKOHOMHUYECKHMH M  DOKOJOTHMYSCKUMU
npodseMaMH 4YeJI0BEYSCTBa; OLCHUBATH IIOCICICTBHUS CBOCH
JIESITEJIBHOCTH IO OTHOWICHUIO K  OKPYJ)Karolew IpHUpOIHOH
cpene, COOCTBEHHOMY 3J0POBBIO U 3J0POBBIO  OKPYIKAIOIIMX
JIFOJIeil; OOOCHOBBIBATh M COOJIFOAATh MEpbl NPO(PHUIAKTHKH HH-
(pexkMOHHBIX 3a00JIeBaHUN, IIpaBUJIa MOBEICHUS B MPUPOJIL
u olOecrieueHHss O€30MMaCHOCTH COOCTBEHHOM JKH3HENEATEIBLHO-
CTH B 4YPE3BBIYAWHBIX CUTYyalUMsX IIPHUPOJHOIO U TEXHOI€HHOTO
XapakTepa; XapaKTepH30BaTh COBPEMEHHBIC HAy4YHBIC OTKPBI-
THsI B 00JacTh OHMOJIOTHU;

—Ppa3BUTHE Y OOYYAOINXCsI HHTCIUICKTYaJIbHBIX U TBOPYCCKHUX
CIIOCOOHOCTEH B IpOLIECCe 3HAKOMCTBA C BBIAAFOIIMMHUCS OTKPBI-
TUSIMH W COBPEMEHHBIMH HCCJICIOBAaHUSIMHU B OHOJIOTHH,
perrae- MBIMH €F0 ITPOOJIEMaMH, METONOJIOTHEH OMOJIOTHUIECKOTO
HCcclle-  JIOBaHMS; IIPOBEICHHUSI IKCOCPUMEHTAITBHBIX
HCCIICIOBAaHUM,
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penreHnsT OMOJIOTHYECKHUX 3allad, MOJICIIMPOBAHUSI OHOJIOTHYEC-
CKNX OOBEKTOB U IIPOIECCOB;

—BOCIHUTAHUE Yy O0YyYJaIOIMXCsl [IEHHOCTHOTO OTHOLICHUS K YKUBO
IPUPO/E B IIEJIOM U K OTACIBHBIM €€ 00BbEKTaM U SIBICHUSIM; (Op-
MHPOBaHHUE PKOJOTHYIECKOM, TeHETHUECKOH TPaMOTHOCTH, OOMIeiH
KYJIbTYpPbl MOBEIAECHHUsI B IIPUPOJE; HUHTErpalliud €CTECTBEHHO-
Hay4HBbIX 3HAHUM;

—r1npuoOpeTeHne OOydYarolUMHUCI KOMIIETEHTHOCTH B  pallHo-
HaJIbHOM HPUPOJONOIB30BaHUN (COOJIIOJACHUE MpPaBUJI ITTOBEC-
HUSI B TPUPOJIE, OXpaHbl BHUJIOB, DKOCHCTEM, Oumocdepsl), co-
XpaHEeHUH COOCTBEHHOI'O 3J0POBBSI U 3JI0POBbSI OKPY>KAFOIIUX
monei (cobmoneHnst Mep NpoduiIakTHKU 3a0o0JjieBaHUN, 00e-
criedeHue O€30ITaCHOCTH JKM3HEACSITEIBHOCTH B YpE3BBIYAii-
HBIX CHTyalMsIX IMPUPOJHOTO M TEXHOIEHHOTO XapakTepa) Ha
OCHOBE MCHOJIB30BaHUs OMOJIOTMYECKUX 3HAHWH W yMEHHH
B ITOBCCIHEBHOMW >XKH3HH;

—CO3/1aHUE YCIOBHUH IS OCO3HAHHOTO BBIOOpa 00y4JarOIIMMUCS UH-
JTUBHUIYyaJIFHON 0Opa3oBaTEIbHON TPAEKTOPHUH, CIIOCOOCTBYIOMICH
MOCJICAYIOIIEMY MPO(ECCHOHAIILHOMY CaMOOIIPE/ICIICHUIO, B CO-
OTBETCTBHUU C MHANBHUAYAJIbHBIMU MHTECpPECaAaMU U HOTpe6HOCT$IMI/I
peruona

MECTO YYEBHOIO NPEAMETA «bMOIOTUA~
B YYEBHOM M/IAHE

ITporpamma cocraBieHa ¢ y4€TOM KOJIMYECTBA YacOB, OTBOIMMO-
ro Ha uU3y4deHHe npeamera «buoJoTHs» ydeOHBIM IJIAHOM Ha YIIIy-
onéanom ypoBHe B 10—11 xmaccax I[Iporpamma paccumtaHa Ha
IpoBeneHUE 3 U 3aHATUI B HEACIIO IPU M3YyYCHUM NPEIMETa B Te-
geHue nByX JeT (10 m 11 ximaccer) OOiee 9nciio y4eOHBIX YacoOB
3a 2 roxa obydenus coctasisieT 204 4, u3 Hux 102 9 (3 u B Hexmero)
B 10 xmacce, 102 u (3 u B Henemo) B 11 xmacce

OT16Op OpraHu3alMOHHBIX (POPM, METOJOB U CPEACTB OOYyUCHUS
OMOJIOTHHM OCYIIECTBISIETCSI C YYETOM crneruUKU ero CoAep KaHus
M HAIpaBJICHHOCTH Ha MPOJIOJDKEHHUE OHMOJIOTHYECKOro 00pa3oBaHUs
B OpraHu3alusIX cpeaHero npodecCuOHaJIBLHOIO U BBICIIETO 00pa3o-
BaHUs

O0s13aTeILHBIM YCIIOBHEM ITPH OOYYEHUH OMOJIOTHH Ha yTriTyOJIEH-
HOM YPOBHE SIBJISICTCSI IIPOBEACHUE J1a0OPAaTOPHBIX U MPAKTHUYECKUX
pabdor Taxke ydactue OOydYaromIUXCs B BBIITOJIHEHHH HPOCSKTHBIX
U y4eOHO-HCCIIENOBATEIbCKUX padOT, TeMaTHKa KOTOPBIX OMpese-

8 MpumepHas paboyas nporpamma



JISIETCSl yYUTEJIeM Ha OCHOBE HMMEIOIIMXCS MaTepHaJIbHO-TEXHUYC-
CKHX PECYpPCOB M MECTHBIX IPUPOJHBIX YCIOBHUH

B TemarmueckoM NUIaHUPOBAHUU IS KaXKJIOTO Kilacca IIPeiIio-
JlaraeTcst pe3epB yueOHOro BpeMEHHU, KOTOPBIH YUHUTEIb MOYET HC-
M0JIL30BATh 10 CBOEMY YCMOTPEHHUIO, B TOM YHCJIC JUISI IIPOBEICHUS
0000IIaOMNX YPOKOB, 3alUTHl  OOYYarOUIMMHCS  IPOESKTHBIX
U y4eOHO-HUCCIIeIOBATEIBCKUX PadboT
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NIAHWPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «BUONOINA»

Cornacao ®I'OC COO, ycTtaHaBIUBAIOTCS TPSCOOBAHUS K PE3YITh-
TaTaM OCBOCHHS OOYYarOIIUMHUCS IIPOTrpaMM CpEeIHEeTo oOmero o0-
pa3oBaHMsI: JIMYHOCTHBIC, METANPEIMETHBIE U MPEIMETHBIC

JIMYHOCTHbIE PE3Y/IbTATbI

B cTpykType NHUYHOCTHBIX pPE3yJIbTAaTOB OCBOCHHUS MpeaMeTa
«buosiorus» BBIAEIEHBI CHEAYIOIIUE COCTABISAIOLUIAE: OCO3HAHUE
O0y4JaromMMUCSI POCCHUMCKON TI'pa)KTaHCKOW HWJIGHTUYHOCTH —
TOTOB- HOCTH K  CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U
CaMOOTIPEACIICHHUIO; Hanuyue momueayuu K OOyUYEeHUIO OMOJIOTHH;
yenenanpasiennoe pazeumiue BHyTPEHHUX yOXXIEHHUIH JUIHOCTH Ha
OCHOBE KJIFOYE- BbBIX IEHHOCTEH UM HMCTOPUYECKUX TpaauLUuni
pa3BUTHUs OMOJIOTHYE- CKOTO 3HAHUS; 20MO6HOCHb U CHOCOOHOCTb
O0yJarommxcsi pyKO- BOJCTBOBATHCSI B CBOGH JESITEIILHOCTH
I[IEHHOCTHO-CMBICIIOBBIMHU ~ yCTAaHOBKaMH, MNPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO oOpa3oBaHmus; Hanuyue npasoco3naHUsl
SKOJIOTUYECKON KYJIIbTYPBbl, CHOCOOHOCMU CTABUTH LIEIN U CTPOUTH
JKU3HCHHBIC ITJIaHbI

JIM4HOCTHBIC pe3yJibTaTbl OCBOCHUSA IIpeaAMETa «buomorus» H0-
CTUTaIOTCSl B €IUHCTBE y4eOHOM M BOCIHMTATEJILHOW NESITeIILHOCTH
B COOTBETCTBUHU C TPAJAULHUOHHBIMH POCCUUCKUMHU COLUOKYJIBTYP-
HBIMH, UCTOPUYECKHUMH U JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU,
OPUHATHIMU B OOIIECTBE MpaBMJIaMH U HOPMAaMH ITOBEIACHUS U CIIO-
COOCTBYIOT MporeccaM CaMOIIO3HaHHUsA, CAMOBOCIHTAHUS U CaMo-
pa3sBUTHA, PAa3BUTUA BHyT’peHHEﬁ mo3nu JINYHOCTHU, MMAaTPHUOTHU3-
Ma U yBaXXCHUS K 3aKOHY U MPaBONOPSIAKY, YEJIOBEKYy Tpyla U
cTapuieMy ITOKOJICHUIO, B3aNMHOTI'O YBa)XKCHUsI, OEPEKHOTO OTHOIIIE-
HUSI K KyJIbTYpPHOMY HACJIEIUIO U TPAAULUSIM MHOTOHAIlHOHAIBHO-
ro Hapoaa Poccuiickoii denepanyuy, Opuposie U OKpYy’Karolleh cpe-
e

JImuyHOCTHBIE pe3ysbTaThl OCBOCHHS yueOHOTro npeamera «buoio-
THUsD> JOJDKHBI OTpa)kaThb TOTOBHOCTH U CIIOCOOHOCTH OOYyYaromuxcst
PYKOBOJACTBOBATHCSI C(OOPMHUPOBAHHOIN BHYTPEHHEH ITO3MIIMEH JINY-
HOCTH, CUCTEMOU LIEHHOCTHBIX OPHUEHTALMN, HO3UTUBHBIX BHYTpPEH-
HUX YOEXJEHHN, COOTBETCTBYIOIIMX TPAAULIHOHHBIM IIEHHOCTSIM
poccHuiickoro oOIIecTBa, pacIUpPEeHUE KU3HEHHOI'O OIbITa U ONbITa
JIeSITEIbHOCTH B IPOIECCe peajiu3allMd OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEJIBHON J1€SITEIbHOCTH, B TOM YHCJI€ B 4aCTHU:
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1. 'paxgaHCKoOro BOCNUTaHUA:

—Cc(HOPMHUPOBAHHOCTh TPAKIAHCKONW MO3UIIMH OOYUYAFOIIErOCsT Kak
aKTUBHOT'O M OTBETCTBCHHOI'O YJICHA POCCHUMCKOTO OOIICCTBA;
—OCO3HAaHUC CBOMX KOHCTUTYIIMOHHBIX IpaB U O0s3aHHOCTCH, yBa-

JKCHHUE 3aKOHA U MPaBOHOPSIIKA;
—TOTOBHOCTH K COBMECTHOUH TBOPYECKOU JICATSIIHHOCTH IIPHU CO3/a-

HHAN YUEeOHBIX IIPOCKTOB, peureHnu YUEeOHBIX "
MO3HaBaTEIbHBIX  3aJad, BBITTIOJTHEHUH OMOJIOTHYECKHUX
3KCIIEPUMEHTOB;

—CHocoOHOCTh onpenensaTh COOCTBEHHYIO TTO3UITHIO o
OTHOIIICHHUIO K SIBJICHUAM COBpeMeHHOﬁ KU3HHU U 06’L$[CH$[TI) ee,
—YMCHHUEC YYUYUTHIBATHL B CBOUX I[eflCTBPIﬂX HeO6XOL[I/IMOCTI) KOH-

CTPYKTHUBHOI'O B3aUMOJICHCTBUSI JIFOJACH C pa3HbIMU yOEXKICHHUSI-
MU, KyJbTYPHBIMHU IICHHOCTSIMU U COIIHAJIBHBIM MOJIOKCHHUECM;
—TOTOBHOCTH K COTPYAHUYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJI-

HCHHsI y4COHBIX, MO3HABATCIbHBIX M HCCIICIOBATCIILCKUX 3a1ad,

YBaXUTEIIFHOTO OTHOIICHUS K MHCHUIO OIIIIOHCHTOB IIPU OOCYXK-

JICHUH CITOPHBIX BOIIPOCOB OHMOJIOTHYECKOT'O COJICPIKAHUS;
—TOTOBHOCTh K T'YMaHUTAPHOU U BOJOHTEPCKOU AESITEIbHOCTHU

2. MaTpnoTMyecKoro BOCNUTaHUS:

—C(HOPMHUPOBAHHOCTh POCCHICKON TpakHTaHCKOW HACHTHUIHOCTH,
MaTPUOTHU3MA, YBaXKEHHUsSI K CBOEMY HApOJy, YyBCTBa OTBETCTBCH-
HocTtHu niepenr PonunHol, ropsoctu 3a cBOil Kpai, cBoro Ponuny,
CBOHM SI3BIK M KYyJbTYpPY, MPOIIJIOE M HACTOAIIEC MHOTOHAIIHO-
HajbHOTO Hapojaa Poccuu;

—IICHHOCTHOE OTHOIIIEHUE K NPUPOJHOMY HACJIEAUIO U MTaMsATHU-
KaM IpUpPOAbI; MNOCTHXKeHHsiM Poccunm B Hayke, MCKYCCTBE,
CIIOp- T€, TEXHOJIOTUSX, TPYIE;

—CHoCcOOHOCTH OIIEHWBATh BKJIAJ POCCHMCKHUX yUEHBIX B CTAHOBIIC-
HUE W pa3BUTHE OHMOJIOTWM, MOHUMAaHUs 3HA4YEeHUs OMOJIOTHMH B
TMO3HAHWHU 3aKOHOB IPHUPOJBI, B KU3HHU YEJIOBEKAa U COBPEMEHHO-
ro obmiecTBa;

—muneliHast yOeXIEHHOCTh, TOTOBHOCTh K CIIY)KEHHIO M 3alllUTe
OTtedecTBa, OTBETCTBEHHOCTH 3a €TI0 CyAbOy

3. [lyXoBHO-HPaBCTBEHHOIrO BOCHWUTaHMSA:

—OCO3HaHUE AYXOBHBIX LIEHHOCTECH POCCHUUCKOTO Hapona;
——chopMHPOBaHHOCTH HPAaBCTBEHHOT'O CO3HAHUS, STHYECKOTO ITOBE-
JIeHUST;
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—CITOCOOHOCTBH OIICHHUBATh CHUTYAIlHI0 W TPUHUMATh OCO3HAHHBIC
pelieHnsi, OPUEHTUPYSICh Ha MOpPaJIbHO-HPAaBCTBEHHBbIE HOPMbI U
LEHHOCTH;

—OCO3HaHWE JINYHOT'O BKJIaJa B IIOCTPOSHNUE YCTOWIHUBOTO Oy IyIIIETO;

—OTBETCTBEHHOE OTHOILIIEHHUE K CBOMM POJMUTEISIM, CO3JaHHUIO Ce-
MbU Ha OCHOBE OCO3HAHHOIO IIPUHSITHSA LEHHOCTEH CceMeWHOM
’KU3HU B COOTBETCTBUM C TpaAULIUSIMU HapoJoB Poccuun

4, 9cTeTUYeCKOro BOCMUTAHUSA:

—DCTETUYECKOE OTHOIIIEHHE K MHUpPY, BKJIIOYasi 3CTETUKY ObITa, Ha-
YYHOTO W TEXHHYECKOTO TBOPUYECTBA, CIOPTA, TPyAa, OOIMIECTBEH-
HBIX OTHOUICHHH;

—TMOHUMAaHHE YMOLHMOHATBHOTO BO3JAEHCTBUS KUBOU MPUPOABI U €€
IIGHHOCTH,;

—TOTOBHOCTh K CaMOBBIPQXXEHHIO B pa3HBIX BHJAX HCKYCCTBa,
CTPEMJICHHUE NPOSIBIISITH KaUeCTBA TBOPUYECKON JIMYHOCTH

5. ®usnyeckoro BOCNUTaAHUA:

—IOHUMAaHUE M peaju3anusl 370poBoro u Oe3omacHoOro obpasa
’KU3HH (3710pOBOE MMUTAHUE, COOIIONEHNE TUTHEHNYECKUX ITPABUII
U HOPM, COaJIAaHCHPOBAHHBIM PEXHM 3aHATHH WU OTIbIXa, PEry-
JIsipHas GU3NYEecKass aKTHBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOUIICHUSI K COOCTBEHHOMY (PU3NUYECKOMY H
IICUXUYECKOMY 3J0POBBIO;

—IIOHUMAaHHUE ILIEHHOCTH IPaBMUJI WHIAMBHUIAYaJIbHOTO U KOJJICKTHB-
HOTO O€30ITaCHOTO IOBEJCHUSI B CHTYAIUsIX, YIPOXKAIOMIHNX 3710-
POBBIO U KU3HU JIFOJACH;

——OCO3HaHHWE IOCIEICTBUN M HENPUSITHUSI BPEIHBIX ITPUBBIYCK (YIIO-
TpeOJICHUs aJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS)

6. TpyaoBoro BoCnUTaHus:

—TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

—TOTOBHOCTH K aKTUBHOM ACATCIIBHOCTHU TEXHOJIOTUYECKOM U CO-
NUATBHON HANPaBJIEHHOCTH, CHOCOOHOCTh HHHUIIMHUPOBATH, TLIa-
HUPOBATH U CaAaMOCTOATCIIbHO BBITNTOJIHATH TaKYIO IC€ATCIIBHOCTD,

—MWHTEpeC K pa3IndHbIM chepaM IPopecCHOHATBHON JIeITeIbHO-
CTH, YMEHHE COBEpIIAaTh OCO3HAHHBINA BBIOOp Oymymieit mpodec-
CHHU U pCaTN30BBIBATh COOCTBEHHBIC KH3HCHHBIC TUIAHEIL,

—TOTOBHOCTb U CITOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO
Ha OPOTSHKCHUU BCCU YKU3HU
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7. JKkonornyeckoro BOCMUTAHUA:

—D3KOJIOTHYECKH IIeJIeCOOOpa3HOEe OTHOIIEHHE K MPHUPOJAEC KakK
HCTOYHHUKY >KU3HHM Ha 3eMJle, OCHOBE €& CyIIIECTBOBAHHUS;

—IIOBBIIICHHUE YPOBHS 3KOJOTUYECKON KYJIBTYpPbI: HIPHUOOPETCHUE
ONBITa IUIAHUPOBAHUS ITOCTYINKOB M OIEHKH HMX BO3MOXHBIX
O- CJIEJICTBUM IJIs1 OKpY>Karolleil cpeasl;

—OCO3HaHUE IIT00aTLHOTO XapaKTepa dKOJIOTHIECKUX MIpoOIeM U
nyTel uX penIeHus;

—CHoCOOHOCTh HMCHOJIB30BaTh IpHOOpeTaeMble MpU  H3YyYCHUH
OMoJOrNM 3HAHWSI M YMEHUsI NpPH pELIeHUuHn IpobieM, CBsi3aH-
HBIX C pPAalMOHAIBHBIM IIPUPOJAONOJIB30BaHUEM (COOIIOACHUE
OpaBWJI TIOBEACHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPAaHECHHE
paBHOBecHsI B DKOCHCTEMaxX, OXpaHy BHJIOB, DKOCHCTEM, OHO-
chepsnl);

—aKTHUBHOE HEMPUSITHE JICHCTBUH, MPUHOCSIINX BPEJ OKPY>Karo-
el NpupoJHOM cpene, yMEeHHUE MPOTHO3UPOBaTh HEOJIAronpHsIT-
HBIE 3KOJIOTHYECKHUE IOCIEICTBUSI MPEANPUHUMAEMbBIX ACHCTBUU
M TIpeJOTBpaliaTh UX;

—HaJau4ue Pa3BUTOTO 3KOJOTMYECKOTO MBIIIICHUS, SKOJIOTHYE-
CKOM KYJIBTYPBI, ONBITa JESTEIHHOCTH DKOJIOTMYECKOW HaIpaB-
JICHHOCTHU, YMCHHUS PYKOBOJICTBOBATHCA HMMH B HOBHaBaTeHBHOﬁ,
KOMMYHHMKAaTUBHON M COLMAIBLHON IPaKTHKE, TOTOBHOCTH K yd4a-
CTUIO B IIPAKTUYECKON IEATEIIBHOCTH SKOJIOTMYECKON Hampas-
JIEHHOCTH

8. LleHHOCTWN Hay4YHOro NO3HaHUA:

—C(OPMHUPOBAHHOCTHF MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBpE-
MEHHOMY YPOBHIO pa3BUTHS HAyKH W OOIIECTBECHHOMN MPaKTHKH,
OCHOBAaHHOTO Ha JHaJIOTe KYJIBTYp, CIIOCOOCTBYIOIIErO OCO3Ha-
HUIO CBOCTO MECTa B ITOJUKYIbTYPHOM MUpCE;

—COBEpIICHCTBOBAHUE SI3BIKOBOM W UMTATEIBbCKOM KYJIBTYPhl Kak
CpelcTBa B3aUMOJCUCTBUSI MEXIY JIIOABMHU U IIO3HAHUS MHUPA;

—MNOHUMAaHHUE CIECIU(PUKA OHOJIOTUH KaK HAayKH, OCO3HaHUs e&
ponu B (GOPMHPOBAHUH PAIIHOHAIBHOTO HAYYHOTO MBIILICHUS,
CO3JaHHUU IIEJIOCTHOTO IIPEJICTABICHHUS OO0 OKPY’KAroOIeM MHpEe
KaK O CIWHCTBE MPHUPOIBI, YCJIIOBEKAa MU OOIICSCTBA, B IMO3HAHUH
OPHUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH NMpOoOJIeM COXpaHCHUs
OPUPOJHOTO PaBHOBECHSI;

—y06eXaIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JJIsI COBPEMEHHON ITMBU-
Jm3anuu: OOCSCIICUCHUsT HOBOTO YPOBHS Pa3BUTHS MCIUIIHHEIL;
CO3JaHHE MNEePCHEKTUBHBIX OMOTEXHOJIOTHI, CITOCOOHBIX pelIaTh
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pecypcHBIC TIPOOJIEMBI pa3BUTHSI YCIOBCUCSCTBA; MOHCKA MyTCH
BBIX0/J1a U3 TI00ATBHBIX IKOJOTHYSCKUX MPOOJieM u obecredeHust
nepexojia K yCTOUWYMBOMY Pa3BUTUIO, PAIIMOHAIBHOMY HCHOJIB30-
BaHUIO MIPUPOJIHBIX PECypCcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAP-
TOB JKU3HU;

73aI/IHTepeCOBaHHOCTI) B HOJ'IyLIeHI/II/I 6I/IOJ'IOFI/I'-ICCKI/IX 3HaHHﬁ B
LEesIX TIOBBIIICHUSI OO0IIel KYyJIbTYPbl, €CTECTBEHHO-HAYyYHOM
TPaMOTHOCTH, KaK COCTaBHOW dYacTH (YyHKIMOHAIBHOW Tpa-
MOTHOCTH OOydYaromuxcsi, (popMUpyEeMON IpU HIYUYCHUH OHO-
JIOTUH;

—IOHUMAHHUE CYIIHOCTH METOJIOB II03HAHUSI, HCMHOJIb3yEeMbIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCHOJIb30BaTh MOJy4YacMbIe
3HAHUsI JUISI aHaIM3a W OOBSICHCHUs! SIBICHHH  OKpPYIXKaOIIEro
MHpa M MPOUCXOMSIINX B HEM HM3MEHEHHUW; yMEHHE Jiejarh 000-
CHOBAHHBIC 3aKJIFOUYCHUS HA OCHOBC Hay‘-IHBIX d)aKTOB U HUMCHO-
IIUXCAd JAHHBIX C LCJIBIO nonyquI/m I[OCTOBepHLIX BBIBOJ OB,

—CIIOCOOHOCTh CaMOCTOSITCIIBHO HWCIIOJIb30BaTh OHOJOTUYCCKHUE
3HAHUA I pemeHI/m HpO6IIeM B peam)mﬂx JKN3HCHHBIX CI/ITya-
LUSIX;

—O0CO3HaHWE I[EHHOCTH HAy4YHOUW JIesITeJIbHOCTH, TOTOBHOCTH OCY-
MIECTBISITH HPOCKTHYIO M HCCJIEIOBATEIILCKYIO JACSITeIbHOCTh UH-
JIUBHU/IyaJIbHO U B I'PYIIIE;

—TOTOBHOCTH U CHOCOOHOCTh K HEMIPEPHIBHOMY OOpPAa30BaHUIO U Ca-
MOOOpa30BaHUIO, K AaKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUH I10
OHMOJIOTHH B COOTBETCTBHUU C KU3HEHHBIMHU MTOTPEOHOCTIMU

B mpomecce nocTMKeHUsI JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMUS
00ydYarommMMHuCs TIPOTPaMMBI CpeaHETo o0I1Iero oopa3oBaHus y o0y-
YaIOIIUXCS  COBEPLICHCTBYETCS  OMOYUOHANBbHBIU — UHMENNEKN,
Ipennojaramui cpopMUPOBAHHOCTS:

—Camoco3Hanusl, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 9MO-
UOHAIBLHOE COCTOSIHHME, BHJIETh HAIIPaBJICHUSI PAa3BUTHUS COO-
CTBEHHOU SMOITMOHAIILHOU cdeprl, OBITH YBEPEHHBIM B cele;

—camopeayaupoeanusi, BKIIOYAIOMIETO0 CaMOKOHTPOJIb, yMEHHE
NPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEIEHHE, CIIOCOOHOCTH
agarTHPOBATHCS K YMOIMOHAIBHBIM U3MEHEHHUSIM U IIPOSIBIISITH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

—GHYmMpenHel MOMmueayuly, BKITOUAIONIEH CTPEMIICHUE K JOCTH-
KECHUIO LCJIIU U YCIICXY, OIITUMHU3M, HHUIITUATHUBHOCTb, YMCHHC
JIEHMCTBOBATH, UCXOJSI U3 CBOUX BO3MOKHOCTEMH;
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—oMmnamuu, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIITMOHAIb-
HOE COCTOSIHME JPYTHX, YYHUTHIBAaTH €TI0 NPU OCYIIECTBICHHUU
KOMMYHHKAITUH, CITOCOOHOCTh K COUYBCTBHIO U COTIEPEKHUBAHUIO;

—COYUANIbHBIX HABLIKOG, BKIIIOYAIOLIMX CIIOCOOHOCTH BBICTpau-
BaTh OTHOIICHUS C APYTUMH JIOJABMH, 3a00TUTHCS, MTPOSBISTH
WHTEpEC U pa3peniarb KOHQIUKTHI

METAMNPEAMETHDBIE PE3Y/IbTATDI

MeTtanpenMeTHbBIE Pe3yJIbTaThl OCBOCHUSI y4eOHOro IpeaMera
«buosorns»  exmouaiom:  3HAYUMBIE Ui (DOPMHPOBAHUS
MHPOBO3- 3peHUs oOy4aronIuxcst MEXIUCITUTITHHAPHBIC
(MEeXTIpeIMETHBIC) oOlIIeHayYHbIC IIOHSITHS, OTpa’karolue
LIEJIOCTHOCTh HAy4YHOW Kap- THUHBI MHpa U cneuuduKy METOJIO0B
NO3HAHUSI, MCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, sIBJICHHUE, MPOIECC, CU- CTeMa, Hay4YHbIH (akT, MPUHIIHNIIL,
THUIIOTE3a, 3aKOHOMEPHOCTb, 3a- KOH, TEOpHsl, HCCIIEIOBAaHUE,
HaOJII0JICHUE, U3MEPEHHUE, IKCIICPHU- MEHT U AP ); YHUBEpPCAJIbHbIC
ydeOHbIe JIEHCTBUS (mo3HaBaTEeNbHEIE, KOMMYHHKaTUBHBIE,
perynsaTuBHBIC), obecrieunBaroIme popmupo- BaHHUC
GYHKIIMOHAJIBHOW TI'PAMOTHOCTH M COIUAJIBHONW KOMIETCH- AU
0o0y4Jaronmuxcsi; CHOCOOHOCTh OOYyYaromuXCsl HCHOJIb30BaTh OC-
BOCHHBIE MEXXJJUCUUIUIMHAPHBIE, MHUPOBO33pEHUYECKUE 3HAHUSA U
YHUBEpCaJIbHbIE y4uyeOHbIE NEHCTBHSI B MO3HABATEIILHONW U COIUAIb-
HOM MpaKTUKE

MeranpeaMeTHbIe Pe3yJbTaTbl OCBOCHHUSI MPOrpPaMMbl CPEIHErO
o0miero oO6pa3oBaHUs TOJDKHBI OTPaXKaTh:

OsnageHue YHUBEpPCa/bHbIMU yqe6HbIMM Nno3HaBaTe/1IbHbIMU AEI‘/‘i-
CTBUAMMU:

1) 6azoevie nocuueckue Oeticmeust:

—CaMOCTOSITCIIFHO (OPMYJIMPOBATh U aKTyaJIU3UpPOBAThH IIPOOIIC-
My, paccMaTrpuBaTh €€ BCECTOPOHHE;

—HMCIMOJIb30BaTh IPU OCBOCHUU 3HAHUN TPUEMBI JIOTUYECKOTO
MBINJICHUsT (aHajW3a, CHHTE3a, CPaBHCHUs, KiacCU(HUKAIIUH,
000011IeHns1), pacKpbIBaTh CMBICT OHOJIOTHYECKUX ITOHSATHH
(BBI- JICITISITh UX XapaKTCPHBIC NPU3HAKH, YCTAaHABIUBATH CBSI3HU
C Ipy- THMH ITOHSITUSAMU);

—OMpeaeisiTh IS ASITSIBbHOCTH, 3alaBasl IIapaMeTpbl U KpUTE-
PHH UX JTOCTHXKEHHUSI, COOTHOCUTH PE3YJIbTaThl JICATCIHHOCTH C
MOCTaBIICHHBIMU 1IEJISIMH;
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—MHCIIOJIb30BaTh OMOJIOTHYECKHNE MOHSTHS JUIsI OOBsICHEHUs (PaKTOB
U SIBJICHUH JKUBOUW NPUPOIBI;

—CTpPOUTH JIOTHYUECKHE PACCYXACHUs (MHIYKTUBHBIC, ICTyKTHUB-
HBIC, I1IO aHaJ'IOFI/II/I), BBISABJISITH 3aKOHOMCPHOCTH U IIPOTHUBOPC-
4usi B pacCMaTpUBaEeMbIX SIBICHUSIX, (pOPMYJIMPOBATh BBIBOBI
M 3aKJIFOYECHUSI;

—TIIPUMEHSITh CXEMHO-MOJEJIBHBIE CPEJICTBA JUISI MPEJICTaBIICHUS
CYIIECTBCHHBIX CBsI3€Hl M OTHOIICHUW B M3y4daeMbIX OHOJIOTHYe-
CKHX OOBEKTaX, a TaKK€ IMPOTUBOPEUYNH PAa3HOTO POJia, BBHISIBIICH-
HBIX B Pa3JINYHBIX MH()OPMAIMOHHBIX NCTOYHHKAX;

—pa3pabaTeiBaTh IUIaH PEUICHHs IIPOOJIEMBI C YYE€TOM aHaiInu3a
HUMEIOIINUXCS MaTepHUAIbHBIX U HEMATEPHAIBHBIX PECYPCOB;

—BHOCHTb KOPPECKTUBLI B JCATCIIBHOCTb, OIICHUBATH COOTBCTCTBHUC
pe3yabTaTOB LEJISIM, OIIEHUBATh PUCKH ITOCJIEJICTBUI AESITEIbHO-
CcTH;

—KOOPJIMHUPOBATh W BBINOJHATE pabOTy B YCIIOBUSIX PEajbHOTO,
BHPTYQJIILHOTO ¥ KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

—pa3BUBaATh KPEATUBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX
npobiiem;

2) bazosvre ucciedosamenbCKue OetucCmeust.

—BJIAJIETh HABBIKAMH YUYCOHO-UCCIIENOBATEIIBCKON U MTPOEKTHOM Je-
SITEJILHOCTH, HaBBbIKAMU pa3pelieHust Npo0JIeEM; CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAaMOCTOSITEJIBHOMY ITOHCKY METOJOB PEIICHUS
OPAKTHYECKUX 3a/ad, TPUMEHEHHIO Pa3IMYHbIX METOJIOB MO3HA-
HUS;

—HCMOJF30BaTh Pa3IMYHbIC BHUIABI JACATCIBHOCTH IO TOJIYyYCHHIO
HOBOTO 3HAHUS, €Tr0 MHTEPIIPETALUH, MPEOOPA3OBAHUIO U IIPHUME-
HEHUIO B YYCOHBIX CUTYAIHsIX, B TOM YHCIIC TIPH CO3JaHUU ydueO-
HBIX U COIHAIBHBIX MMPOEKTOB;

—@dopMHUpOBaTh HAYYHBIII THUIT MBIIUICHHUs, BJIAJETh HAYYHOU
Tep- MUHOJIOTUEH, KITFOUEBBIMH MMOHSITUSIMU U METOJIaMU;

——cTaBuUTh U GOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIIb-
HOM JIeSITeIbHOCTH M KU3HEHHBIX CHUTYAIIHsIX;

—BBISIBIISITh  TIPUYHHHO-CJICJICTBEHHBIC CBSI3H W aKTyaJH3HpPOBATh
3aj1a4y, BBIABUTaTh TUIOTE3Y €€ pEIIeHUs, HaXOAUTh apryMEHThI
JUTSI JTOKa3aTeIbCTBA CBOMX YTBEPIKICHHM, 3aJaBaTh MapamMeTphI
U KPUTEPUH PEIICHUS;

—aHAJIM3UpPOBaTh MOJIydEeHHbIE B XOJ€ pEHIEHUs 3adadu
pe3yibTa- Thl, KPUTHYECKH OIEHUBATh WX JOCTOBEPHOCTD,
MPOTrHO3UPOBATH U3MEHEHHE B HOBBIX YCJIOBHSIX;
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—JTaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, OIICHHUBATh NPHOOPCTEHHBIN
OIIBIT;

—OCYIISCTBIITh IICJICHAIPAaBICHHBIA MNOHWCK IIEpEeHOCcCa CPEeACTB H
coco0OB JAeHCTBUS B MTPOPESCCHOHATBHYIO CPEIY;

—YyMETh TEePEeHOCUTH 3HAHUS B MO3HABaTEIBHYIO "
MPAKTUYCCKYIO 00JIaCTH KU3HEICSITCIILHOCTH;

—yMETh HHTCTPUPOBATH 3HAHUSI W3 PaA3HBIX IMPEIMETHBIX 0OO0OJIa-
cTeli;

—BBIABUTAaTh HOBBIC WUJICH, MpeAJiaraTh OPUTHHAJIBHBIC TTOAXOIbI
W pemIeHWs; CTaBUTh NOPOOJIEeMBI W 3adadd, HOITyCKAaFOIIIE
aJIbTep- HATUBHBIE PEILICHUS;

3) Oeucmeus no pabome c ungopmayuei.

—OpHEHTHPOBATHCS B PA3INYHBIX MCTOYHUKAX WHOpMauuu (TeK-
cTe y4eOHOro nocoous, HayYHO-IIOITYIIPHON JIUTepaType, Onoio-
TMYECKUX CJIOBApsX M CIPaBOYHHUKAX, KOMIIBIOTEPHBIX Oazax
naHHbIX, B MHTepHere), aHalu3mpoBaTh HH(POpPMAIUIO pa3JIny-
HBIX BHIOB M (POPM NpeaCTaBIICHHS, KPUTHYECCKH OLICHUBATH €&
JIOCTOBEPHOCTH M HENPOTUBOPEUYHBOCTH;

—GhOopMyIMpOBaTh 3alPOCHl U IIPUMEHSATDH Pa3IMYHbIE METOIBI IIPU
MOHUCKE M OTOOpe OMoJOorn4eckoil mHpOpMalHH, HEOOXOIUMOU
JUTsl BBITIOJTHEHUsI y4eOHBIX 3a/ad;

—npuoOpeTaTh ONBIT HCIIOJB30BaHUs HH(GOPMAILIMOHHO-KOMMYHH-
KaTUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO
HCIIOJIb30BaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM;

—CaMOCTOSITEJIbHO BBIOMpATh ONTHUMaIbHYIO (GOpMY IIpejicTaBiie-
HUsI OMoOJIOTHYecKOoW WHpopMmanuu (cxembl, rpaduku, guarpam-
MBI, TaOJIUIIBI, PUCYHKH U JIp );

—HCIIOJIb30BaTh HAYYHBIN SI3bIK B KadyecTBE CpejicTBa Ipu pabore
¢ OuoJsiorn4yeckoil WH(MOpPMAIUCH: NMPUMEHATh XUMHYECKUE, (u-
3UYEeCKUE W MaTeMaTU4YeCKHe 3HAaKH M CUMBOJBI, (GOpMYJibl, ab-
OpeBuaTypy, HOMEHKJIATYpy, HCIOJIB30BaTh U IIPeoOpa3OBHIBATH
3HAaKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

—BJIaJAEeTh HAaBBIKAMHU PACMO3HABAHUS W 3alllUThl WH(GOpPMAIWH,
HH(OOPMAIMOHHON 0€30MaCcHOCTH JIMYHOCTH

OBnazieHMe yHUBEPCa/IbHbIMM KOMMYHUKATUBHBIMU AEMCTBUAMM:

1) obwenue:

—OCYIIECTBISITh KOMMYHHUKAIIMNA BO BCEX cdepax >KU3HH; aKTUBHO
y4acTBOBATh B JIMAJIOTE WJIM JIMCKYCCHHU MO CYIIECTBY OOCYy»Kaae-
MOl TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BHICKA3bIBATH CYXKIACHUS
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OTHOCHUTEIBHO BBITIOJTHCHUS TIpeilaracMoil 3agadu, yJIUTHIBAaTh
WHTEPEChl U COTJIACOBAHHOCTH MO3UIIMHA APYTUX YYACTHUKOB IH-
ajora WJIM THUCKYCCHH);

—pacrio3HaBaTh HeBepOaJbHbIC CPEICTBA OOIICHUS, TOHUMATh 3Ha-
YEeHHUE COLMAIBHBIX 3HAKOB, IPEAIIOCHUIOK BO3HUKHOBEHUSI KOH-
(pIIUKTHBIX CHUTyaIWil, YMETh CMSTdaTh KOH(PJIUKTHI U BECTH Iic-
PEroBOpHI;

—BJIAJICTh Pa3sTuYHBIMU criocodoamMu oOImIeHUs u
B3aMMOJICUCTBHs; [MOHHUMAaTh HAMEPEHHs JPYTrux JIHOJCH,
OPOSIBIISITh YBAXKHUTCIHPHOC OTHOIICHHE K COOSCeTHUKY W B
KOPPEKTHOH hopMe HpOopMyTHpPO- BaTh CBOM BO3PaAXCHHUS;

—pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PCHHUS C HUCIIOJIb-
30BaHUEM SI3BIKOBBIX CPEJICTB;

2) coemecmmnas 0essmenibHOCmb.:

—IIOHUMAaTh W MCHOJIb30BaTh IMPEUMYIECTBa KOMaHIHOW W WHIU-
BHU/IyaJIbHOW paOOThl IPH pEUICHUNU OMOJIOTHYECKOW MHpOOJIEMBbl,
O0OCHOBBIBATh HEOOXOIMMOCTb NPUMEHCHHUsI TPYINIOBBIX (GopMm
B3aMMOJICUCTBHS IIPU PEUICHUH yIeOHOU 3a/1a4u;

—BBIOUpPATh TEMAaTHKy M METOJbI COBMECTHBIX JEHCTBHUH C yué-
TOM OOILIMX HMHTEPECOB M BO3MOYKHOCTEH KaKJOI'0 4JIEHa KOJI-
JICKTUBA;

— I pUHUMATL LCIU COBMECTHOM ACATCIIBHOCTH, OpPraHU30BbLIBATH
U KOOPAWHHUPOBATH JEHCTBHUS MO €€ NOCTHIKCHHIO: COCTaBIISATH
IUIaH JCHCTBUH, pacnpencisiTb pojid ¢ yd4éTOM MHEHUH ydact-
HUKOB, OOCY>XJaTh pe3yJIbTaThl COBMECTHON paOOTHI;

—OILICHUBATh Ka4ye€CTBO CBOETO BKJIaJa W KaXKJAOrO y4YaCTHHUKa KO-
MaHIbl B OOMIMI pe3yJibTaT MO pa3pabOTaHHBIM KPUTCPHSIM;

—IHpeajiaratb HOBBIC IPOCKTHI, OUCHUBAThL UIACHU C MMO3UIINU HOBU3-
HBI, OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

—OCYIIECTBISITh ITO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B pas-
JIMYHBIX CHUTYalHsX, MNPOSIBISITE TBOPYSCTBO U BOOOpakeHUE,
OBITh HHULIHATHUBHBIM

OBna,qume yHUBEpPCa/ibHbIMKU perynaTMBHbIMU ,Cl,eljiCTBl/IFIMVI:

1) camoopeanuszayusi:
—MUCIIOJB30BaTh  OHMOJIOTMYECKHE 3HAHUsSI Ui BBISIBJIICHUS
TpoOJIEM U X PEHICHUS] B )KU3HECHHBIX M YYEOHBIX CUTYaIIHsIX;
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—BBIONpATh Ha OCHOBE OHMOJIOTHMYECKUX 3HAHWH IEJIEBBIC W CMBIC-
JIOBBIE YCTAaHOBKH B CBOMX JAEHCTBHUSIX M MOCTYIIKaX IO OTHOIIE-
HUIO K >KUBOW MPHUPOJIE, CBOEMY 310POBBIO M 3/IOPOBBIO OKPYXKa-
FOIITNX;

—CaMOCTOSITEIbHO OCYIIECTBIISITh TTO3HABATEIIBHYIO ASSITEIbHOCTD,
BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC
3anaud B 0Opa3oBaTeIbHOW ACSITEIbHOCTH M YKU3HCHHBIX CHTYya-
LUSIX;

—CaMOCTOSITEJIBHO COCTABIISITh IUIAH PEIICHUS] MPOOJIEMBI C yUETOM
MMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEIIIO-
YTEHUM;

—J/1aBaTh OLIEHKY HOBBIM CHUTYAaIHsIM;

—pacummpsTh paMKH y4eOHOro npejamMera Ha OCHOBE JIMYHBIX MPe/i-
MOYTSHHUH;

—IeaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBET-
CTBEHHOCTH 3a PEIICHUE;

—OIIEHUBAaTh NTPHUOOPETEHHBIN OITBIT;

——cnocob6cTBOBaTh (DOPMUPOBAHUIO U IIPOSIBJICHUIO IIHUPOKOU 3py-
JMIIMA B Pa3HBIX OOJIACTSIX 3HAHUU, MTOCTOSIHHO ITOBBIIIATH CBOM
oOpa3oBaTebHBIA U KYJIbTYPHBIH YPOBEHb;

2) camMoKoHmpoy:

—/1aBaTh OLICHKY HOBBIM CHUTYyalMsiM, BHOCUTh KOPPEKTHBBI B JI€si-
TEJILHOCTB, OIICHUBATHh COOTBETCTBHUEC PE3yJIbTATOB IICIISIM;

—BIAaJASTh HaBbIKAMH  I[I03HABATEJIbHOW  pedriekcuu  Kak
OCO3HAHUSI COBEPIIACMbIX JICHCTBHU W MBICIUTEIBHBIX
OpOLIECCOB, HUX pe- 3yJbTaTOB M OCHOBaHHUI; HCHOJIb30BaTh
npuémbl pedrexkcun s OLEHKH CHUTYyalllH, BbIOOpa BEPHOIO
pEIlICHUS,

—YyMETh OIICHHUBATh PUCKH U CBOCBPEMCHHO MPUHUMATH PCIICHUS
0 UX CHUKCHUIO;

—IIPUHUMAaTh MOTHUBBI U apPryMeHTBhI JAPYTUX IIPU aHAJIH3C
pe3yJib- TaTOB AESTEIBHOCTH;

3) npumnsmue cebs u Opyaux:
—pUHUMAThL Ce0s, MOHUMAasi CBOM HEIOCTATKA M JIOCTOMHCTRBA;
—IMPUHUMATh MOTHBBI U apPTryMEHTHI JPYTUX [IPU aHATIU3E PE3YIib-
TATOB JIESITSIIbHOCTH;
—MOpHU3HAaBaTh CBOE MPAaBO W IIPABO JAPYTrHX Ha OIINOKH;
—pa3BUBaThL CIIOCOOHOCTH MOHUMATH MHP C TO3HIIMH APYTOTO Ue-
JIOBEKa
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NPEAMETHbBIE PE3Y/IbTATbI

ITpeameTHbIe pe3yJIbTaThl OCBOCHUSI COJEPIKaHUST y4eOHOro npei-
MmeTta «buonorusp» Ha yriryOJI€HHOM ypOBHE OPHEHTHPOBaHBI Ha o0e-
criedyeHre NpoHIBHOTO OOYYCHHUsI CTAPIIEKIIACCHUKOB OMOJIOTHH
OHM BKIIIOHAKOT: crneuuduyueckue Juisi OHOJIOTMM  Hay4HbICe
3HAHWUS, YMEHHS MW  CIocoObl  ASWCTBHUM IO  OCBOCHHIO,
HHTEpIpeTanuu W npe-  oOpa3oBaHUIO  3HAHUM,  BUABI
eI TEJBbHOCTH 110 ITOJIyYEHHUIO HOBBIX 3HAaHWH M UX HPUMEHEHHIO
B Pa3jIMYHBIX YYEOHBIX, & TaKXXE B pe- aJbHBIX >KU3HEHHBIX
curyanusx IlpeamMerHbie pe3ysibTaThl MPE- CTABJICHBI MO TojiaM
HU3YyYCHUS

10 KIACC

IIpeameTHBIEe pe3yabTaThl OCBOCHUA yueOHOTrO npeamera «buosmo-
THUsD> JOJDKHBI OTpakaTh:

1) cdopmHupoBaHHOCTH 3HAHUW O MECTE€ M POJIM OMOJIOTHMU B CH-
CTEME EeCTECTBEHHBIX HayK, B (POPMHPOBAHMH €CTECTBEHHO-HAYy4-
HOW KapTHUHBI MHpA, B IMO3HAHWM 3aKOHOB IIPUPOJIBI M PEIICHUH
mpoOJIeM paIMOHAJIFHOTO MPHUPOIOIIOIBF30BAaHUS; O BKJIAaAe POCCHM-
CKHMX M 3apyOeXHBIX Y4YEHBIX B pa3BUTHE OMOJIOTHH;

2) BHaJEHUE CHCTEMOH OHMOJOrMYeCKUMX 3HAHUHM, KOTOopas
BKJIIOUAET: OCHOBOIIOJIATAIOIINE OWOJIOTMYECKHE TEPMHUHBI U IIO-
HATHUST (KU3Hb, KJETKAa, OPraHu3M, MeTa0OoJIM3M, IoMeocTas, ca-
MOPETYJISIIUSI, CaMOBOCIIPOM3BEICHHUE, HACJICACTBEHHOCTb, W3-
MEHYHNBOCTb, POCT H pPa3BUTHE); Onoslornyeckue TEeopUu
(xknmetouynass teopuss T IlIBanmna, M Illneiinena, P Bwupxosa;
XpPOMOCOMHasl TeOpHusl HaciaeacTBeHHocTH T MopraHa); ydeHHs
(H W BaBuiioBa — 0O HEHTpax MHOT000pa3usi M IPOUCKONKJICHUS
KYJIBTYPHBIX PAacTCHHN); 3aKOHBI (€IWHOOOpa3us MOTOMKOB mep-
BOrO IIOKOJIEHMSI, PAacCIIEIUJICHUs], YUCTOTbl raMeT, HE3aBUCHUMOIO
HacienoBaHus I MeHaens; TOMOJOTHYECKHX PsiIOB B Hacied-
cTBeHHOU w3MeHuYnmBocT H W BaBuiioBa); mpuHIMOBI (KOMILIC-
MEHTapHOCTH);

3) BIazeHWE OCHOBHBIMH METOJAaMH HAyJHOTO IO3HAHWS, HC-
MONB3YEMbIX B OHOJIOTMYECKHUX HCCIJIEJOBAHUSIX >KUBBIX OOBEKTOB
(ommucanue, U3MepeHne, HabIIIoJIcHNEe, YKCIICPUMEHT);

4) yMeHUe BBIICIISITH CYIIIECTBEHHBIEC ITPU3HAKN: BUPYCOB, Kile-
TOK MPOKAPUOT U DYKAPHUOT; OTHOKJIETOUHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB, B TOM 4HCJE OakTepuid, rpuOOB, PaCTEHUH, JKUBOTHBIX
U YeJIOBEKa; CTPOSHUSI OPTaHOB U CUCTEM OpPraHOB pacTEHUU, KU-
BOTHBIX, YEJIOBEKA; IPOIIECCOB >KU3HENESITEIbHOCTH, MPOTEKAIO-
IHUX B OpraHu3dMax pacTeHHM, OIKHUBOTHBIX H  YEJIOBEKa;
OuoJiornyue-
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CKHMX IIpolleccoB: OoOMeHa BemlecTB (MeTaboin3M), HpeBpalleHUs
SHEPruu, OpOKEHHsI, aBTOTPOPHOTO U reTepoTpodHOro THUIIOB ITH-
TaHus1, GOTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, Meiio3a, raMeToreHe-
3a, SMOpHOTEeHEe3a, TOCTAIMOPHOHAIILHOTO Pa3BUTHS, PAa3MHOXKCHUSI,
MHIWBHUIYaJbHOTO Pa3BHUTHUs OpraHW3Ma (OHTOreHe3a), B3anMOICH-
CTBUSI T€HOB, I'€TEPO3HCa; UCKYCCTBEHHOI'O OTOOpPA;

5) yMeHHe yCTaHaBJIMBAaTh B3aHMOCBSI3HU MEXIYy OpTraHOWUIaMHU
KJICTKH U UX (QYHKUHSIMH, CTPOSHHEM KIIETOK Pa3HbIX TKaHEH M
ux (QYHKOUSIMU; MEXJYy OpraHaMHl W CHCTEMaMH OpraHoB Y
pacTeHuil, >XMBOTHBIX M YEJIOBEKa M HUX (QYHKUHUSIMH; MEXKIY
CHCTEMaMH Op- FaHOB U UX (PYHKLMSIMH, MEXIY dTarlaMmu oOMeHa
BELIECTB; JdTalla- MH KJICTOYHOI'O IHKJIA M >KHU3HEHHBIX IIMKIIOB
OpPraHu3MOB; dTara- MU MOPHOHAIBHOIO PAa3BUTHS; TCHOTHUIIOM
u ¢peHoTurioM, GeHOTUIIOM U (PaKTOpaMHu Cpelibl OOUTaHHUSI;

6) yMECHHE BBIBISITH OTIIMYHTENbHBIC IIPU3HAKH O KHUBBIX
CHUCTEM, B TOM YHCJIE PACTEHHI, )KUBOTHBIX U YEJIOBEKA;

7) yMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIHE apryMEHTBI, OMO0JI0-
THYECKYI0 TEPMHHOJIOTHIO M CHMBOJIMKY JUISI JIOKa3aTeIbCTBA POJI-
CTBa OPraHU3MOB Pa3HBIX CHCTEMATHYECKHUX T'PYIIIL;

8) ymeHue pematb OHOJOTHYECKHE 3aJ1adH; BBISBISTH NPHYUH-
HO-CJICACTBEHHBIC CBSI3U MEXY HCCIEIyEeMbIMHU OHOJIOTMYECKUMHU
MpoleccaMy U SIBIICHUSIMH; JIeJaTh BBIBOJABI U MPOTHO3BI Ha OCHO-
BaHWM ITOJIyYCHHBIX PE3yJIbTaTOB;

9) yMeHHE BBIMTOJIHATH JIA0OpAaTOPHBIE M IMPaKTHYECKHUE PadoTHl,
cobmroziaTh nmpaswiia Ipu paboTe ¢ y4eOHBIM U J1a00paTOpHBEIM 000-
PyIOBaHUEM;

10) ymMeHHe BBIABHUTATH TMIIOTE3bI, IPOBEPITH UX IKCIICPUMEH-
TaJIbHBIMH CpeJICTBaMH, (OPMYJIUPYST 1I€JIb HCCIIEIOBaHMUS,
aHaIH- 3UPOBATh NOJIyYCHHBIC Pe3yJIbTAThl U JeJaTh BHIBOIKI;

11) ymenue ydacTBOBaTh B y4eOHO-HCCIENOBATEIBLCKON paboTe
Mo OHMOJIOTHUH, DKOJOTHH U MEOUIIMHE, TPOBOIUMON Ha 0a3e IIKOJIb-
HBIX HAy4YHBIX OOIIECTB, U NYOJIWYHO NPEICTABIISATH IOJYYCHHbIC
pe3yabTaThl Ha YYEHHYECKUX KOH(EpEHIUSIX;

12) yMeHHe OIlCHMBATh dTHYECKHE aCHEKTHl COBPEMEHHBIX HCCIIe-
JIOBaHMUH B 00JIacTH OMOJIOTHH M MEIULINHBI (KIIOHUPOBAaHUE, UCKYC-
CTBEHHOE OIUIOAOTBOPEHHE, HAIPaBICHHOEC H3MCHEHHE TI'eHOMa
M CO3JIaHHWE TPAHCTCHHBIX OPTraHU3MOB);

13) ymMeHHe OCYyILISCTBIISITh OCO3HAHHBIM BBIOOp Oyayliei mnpo-
(peccmoHanbHON nNEATENBHOCTH B OOJIACTH OWOJIOTHH, MEIULIMHBI,
OMOTEXHOJIOTUH, BETEPUHAPHUHU, CEIILCKOTO XO3SHCTBa, IHIICBON
NPOMBILJIEHHOCTH; yIJIyOJsATh IO3HaBaTeIbHBIA HHTEpec, Ha-
NpaBJICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodec-
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CHUU U IMPOAOJI?KCHUC OMOJIOTUYECKOTO 06pa30BaHI/IH B yUpeIiKacC-
HHUAX CPEOAHETO HpO(l)eCCI/IOHaJ'IBHOI‘O " BBICHICTO O6pa3OBaHI/ISI

11 KNACC

[NpenmeTHbIE pe3yabTaThl OCBOSHUS yueOHOro npeamera «buolio-
THsD» JOJDKHBI OTPaXKaTh:

1) cdopmupoBaHHOCTH 3HAHUW O MECTE€ M POJIM OMOJIOTHMH B CH-
CTeME ©CTECTBEHHBIX HayK, B (POPMHPOBAHUH COBPEMEHHOU ecTe-
CTBEHHO-HAyYHOW KapTUHBI MHpPA, B IMO3HAHHUHU 3aKOHOB HPHUPOIBI
W PEIICHUH SKOJIOTUYECKHUX ITPOOJIEM YeJIOBEUECTBa, a TaKXKe B pe-
IIICHUH BOIMPOCOB PAIlMOHAIBLHOTO MPHUPOIOINOJIB30BAHUS; U B Gop-
MHPOBaHUHU IIECHHOCTHOI'O OTHOIIIEHUS K IIPUPOJIE, OOIIECTBY, YeJIO-
BEKY; O BKJIAJE POCCHHCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOrOB
B pa3BUTHE OMOJIOTHMU;

2) yMeHHE BJIaAeTh CHCTEMOUW OWMOIOTHMYECKHX 3HAHUH, KOTOpas
BKJIIOYAET ONPEACICHUS M MOHMMAaHHE CYIIHOCTH OCHOBOIOJIAraro-
IUX OMOJIOTUYSCKHUX TEPMHUHOB U MOHSATHH (BHI, DKOCHUCTEMA, OHOC-
depa); Ouosorudeckue Teopuu (dBosrOIMOHHAs Teopust U JlapBuHa,
CHUHTEeTHYecKasi Teopus sBosronnn); ydeHuss (A H CeseproBa —
O IIyTAX W HaIlpaBJICHUsX 3Boirormu, B 11 BepHaackoro — o Owuo-
cdepe); 3ak0oHBI (TeHeTHYecKoro paBHOoBecus /[>x Xapam n B Baitna-
Oepra; 3apoapimeBoro cxoactsa K M bopa); npaBuna (MuHUMyMa
IO JInGuxa, SKOJIOTHYECKOW THpaMHIAbl dHEPruu); TUITOTE3bl (TH-
noresa «mupa PHK» V¥V TI'mnbepra);

3) ymMeHHe BJaJeTh OCHOBHBIMHM METOJAaMH HAYYHOT'O TO3HAHWSI,
HCTIOJIB3YEMBIMHA B OHMOJIOTHUYECKUX HCCIICIOBAHUSX >KUBBIX OOBEK-
TOB W DKOCHCTEM (ONHUCaHWE, W3MEpPEHHUE, HaOIOJICHUE, DKCIICpH-
MEHT); CIIOCOOaMH BBISIBJICHUSI U OICHKH aHTPOMOTEHHBIX H3MEHEe-
HUH B IIPUPOAE;

4) yMeHHE BBIICIISTH CYIISCTBEHHBIE IPU3HAKW: BUJIOB, OMOreo-
IIGHO30B, DKOCHUCTEM U OHMocdephl; CTaAOMIN3UPYIOIIEro, ABMIKYIIE-
TO W Pa3pbhIBAIONICTO €CTSCTBEHHOIO OTOOpa; ayutonaTpHYECKOTO
B CHMITATPUYECKOTO BHUIOOOPA30BAaHUS; BIWUSHUS IBIDKYIIUX CHI
SBOJIONMAN Ha TCHOGOH] MOMYJISIIUHN; IPHUCIOCOOJIEHHOCTH Opra-
HHU3MOB K CpC€Ic O6I/ITaHI/I$[, qepeaoBaHUA HaHpaBJ’IeHI/Iﬁ OBOJIFOIIU U,
KPYTroBOpOTa BEUIECTB M IMOTOKA YHEPTHH B DKOCHCTEMaX;

5) yMeHre yCcTaHaBJIMBATh B3aMMOCBSI3H MEX/y HpOLlecCamMu 3BO-
JIOIUH;, ABIDKYIIMMH CHJIAMH aHTPOIOTeHe3a; KOMIOHCHTAMHU pas3-
JUYHBIX YKOCHUCTEM M TIPUCIIOCOOICHUSAMH K HAUM OPTaHU3MOB;

6) yMEHHUE BBISIBIIAITE OTJIIMYHUTCIBbHBIC TNPU3HAKA JKUBBIX
CHUCTEM; IIPUCHOCOOJIEHHOCTh BHJOB K cpeae oOuTaHwus;
aOMOTHYECKUX

22 MpumepHas paboyas nporpamma



M OMOTHYECKUX KOMITOHEHTOB KOCHCTEM; B3aHUMOCBSI3€H OpraHms-
MOB B COOOIIECTBax; aHTPOIIOTEHHBIX M3MEHEHHH B DKOCHCTEMax
CBOCH MECTHOCTH;

7) yMEHHE HCHOJIb30BaATh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIO-
THYECKYI0 TEPMHUHOJOTHIO M CHMBOJIMKY JUISI JOKa3aTebCTBa
poZi- CcTBa OPraHU3MOB pa3HbIX CHCTEMATHYECKHX TPYIIIL;
B3aUMOCBSI3M OpPTaHU3MOB U Cpeabl OOWTaHWA; CIUHCTBA
YeJIOBEYECKHX pac; He- OOXOJMMOCTH COXPaHEHUSI MHOTO0Opa3usi
BHUJIOB M DKOCHCTEM KaK yCJIOBHSI COCYIIIECTBOBAHUSI IIPUPOJBI U
9eJIOBEYECTBA;

8) ymeHue pemiatb OMOJOTHYECKHUE 3a7a4yd; BBISBISITH NPUYHH-
HO-CJICZICTBEHHBIE CBSI3M MEXKJIY HCCIEAyEeMBIMH OHOJOTHYECKUMH
npoleccaMy M SIBJICHUSIMH; JIeJaTh BBIBOJIBI U IPOTHO3bI Ha OCHO-
BaHUH IIOJIy4YCHHBIX PE3yJIbTaTOB;

9) ymeHue BBINOJIHATH JIA0OpATOPHBIE M MPaKTHYECKHE padoThI,
coOJIroaaTh IpaBmiIa npu padbore ¢ y4eOHBIM U JJa00OpaTOPHBIM 000-
pyaoBaHuEM;

10) ymeHue BBIABHUIaTh T'MIIOTE3bI, IPOBEPSATH UX IKCIIEPUMEH-
TaJIbHBIMH CpeJICTBaMH, (OPMYJIUPYST 1I€JIb HCCIIEIOBaHMUS,
aHaJIM- 3UPOBAaTh MOJIyUYSCHHBIC PE3yJIbTATHI U J€JaTh BHIBOJBI;

11) ymenue ydvacTBOBaTh B y4E€OHO-HCCIIEIOBATEIILCKON pabore
o OMOJIOTHH, YKOJIOTHH U MEIUIIMHE, IPOBOJAUMON Ha 0a3e IIKOJIb-
HBIX HAy4YHBIX OOIIECTB, W IYyOJMYHO IPEACTABIATH IIOJyYCHHBIC
pe3yabTaThl HA YYEHHUYECKUX KOH(PEPEHINIX;

12) ymeHHWe OLEHHMBATH THIIOTE3bI M TEOPHUU O ITPOUCXOXKICHHUHU
’)KM3HH, YEJIOBEKAa M YEJIOBCUYECKHX pac; O NMPUYHHAX, MOCIJIEICTBH-
SIX ¥ croco0ax IpeaoTBpallleHUs] TI00aIbHBIX M3MEHEHHW B OHO-
chepe;

13) yMeHHe OCyLIECTBISITH OCO3HAHHBIM  BBIOOp  Oynayiei
npodec- CHOHAJIBHOW JIEATEIILHOCTH B  00JlacTH  OWOJIOTHH,
SKOJIOTHH, IIPU- POAOIOIB30BAHUS, MEIUIMHBI, OMOTEXHOJIOTHH,
TIICUXOJIOTHH, BE- TEPHUHAPWUH, CEIBCKOTO XO35HCTBa, IHIICBOH
TIPOMBIIIIIEHHOCTH; YTIIyOIsTh MMO3HAaBATEIILHBIN HHTEpEC,
HampaBJICHHBII Ha OCO3HAaH- HBIA BBIOOP COOTBETCTBYIOIICH
npodeccud U MPOJOJDKCHUE OHOJI0- THUYECKOro oOpa3oBaHUS B
YUPEKICHUSIX CpeIaHEero npodeccro- HaAIBHOTO ¢ BBICIIETO
oOpa3oBaHUs
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COOEPXAHUE YYEBHOIO NMPEAMETA «BUOJOTUA»

10 KNACC
102 4, 13 HMX 1 4 — pe3epBHOE BpeMs

Tema 1. Buojiorusi Kak Hayka (1 9)

CoBpemenHast 6Mooruss — KOMIUICKCHasi Hayka KpaTtkass mcto-
pust pa3BuTHa OmMonornu buonormyeckme HayKd W U3ydaeMble UMH
npobsiembl DyHAaMEHTaAIbHBIC, IIPUKJIAAHBIC U ITOMCKOBBIC HAYY-
HBIC UCCJIC/IOBAHUSI B OMOJIOTUH

3HadyeHHUE OMOJIOTUH B (DOPMHUPOBAHUU COBPEMCHHOU €CTCCTBCH-
HO-Hay4YHOU KapTwHBI Mupa [Ipodeccun, cBsi3aHHBIE C OHOJIOTHEH
3HadyeHNE OMOJIOTHH B MPAKTUYSCKON MESITEIIFHOCTHA HYEeJIOBEKa: Me-
JUIHE, CEJILCKOM XO3STMCTBE, IIPOMBIIIJICHHOCTH, OXPaHe MIPHUPOIBI

HdeMOHCTpalluu

Hoptperrr: Apucrorens, Teoppact, K Jlunneit, XK b Jlamapk,
Y JlapBun, Y I'apseii, I' Meunnens, B I Bepunanckuit, 1 11 Ilas-
aoB, I N MeunukoB, H W BasuimoB, H B Tumodeen-Pecos-
ckuii, Ix Yorcon, @ Kpuk, I K bensie

Tabaunber 1 _cxembl: «CBsI3b OHOJIOTHMU C APYTHMHU HayKaMW»,
«Cucrtema OMOJIOTUYCCKUX HAYK

Tema 2. 2KuBbIe CHCTEMbI U UX U3y4YEeHHE (2 U9)

JKuBble cucTemMbl Kak mpeameTr u3ydeHus Oumomnorun CBoiicTBa
JKUBBIX CHUCTEM: €JIMHCTBO XHMHYECKOI'O COCTaBa, JAUCKPETHOCTH
U LEJIOCTHOCTb, CJIOXHOCTh M YHOOPSAOYEHHOCTb CTPYKTYpPbI, OT-
KPBITOCTh, CaMOOpPraHu3alysl, CAMOBOCHPOU3BEACHHUE, Pa3aAparKu-
MOCTb, U3MEHUYUBOCTb, POCT U Pa3BUTHUE

YPpOBHU OpraHU3aIUU KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KIE€TOY-
HbIH, TKAHEBbIM, OPraHU3MEHHbBIH, NOIYJISIIIMOHHO-BUJIOBOMU, 3KO-
cucTeMHbIN (OuoreorneHoTHu4YecKuii), 6uochepusriii I[Iporeccrr, mpo-
UCXOJSIIME B >KUBBIX cucTemMax (OCHOBHBIE MNPHU3HAKU  KUBOTO
JKu3ep Kak ¢gopma CyIIecTBOBaHHA MaTepun Haykw, m3ydarorime
JKUBBIE CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3aLdU

Wzyuenune >kuBbIx cucreM Mertoasl Ouosiorndeckoid Hayku Ha-
OmrozmeHue, M3MEpPEHHe, DKCIIEPUMEHT, CHUCTEeMaTHU3aIlus, MeTaaHa-
nu3 IloHsiTHe O 3aBUCHUMOI U He3aBUCHUMOI nepemeHHOM Ilnanu-
poBanue skcriepuMenTa IloctanoBka u nmpoBepka runore3 Hysesas
rurniore3a IlonsTne BBIOOpKM M €€ mocToBepHOCTH Pazbpoc B O6uo-
Jorudyeckux JaHHbIX OLEeHKa JOCTOBEPHOCTHU MOJYUYEHHBIX PE3Yiib-
TaToB [IpHYMHBI MCKAa)KEHUsSI PE3YJIbTATOB dKcnepumeHTa lloHs-
THE CTaTUCTUYECKOI'O TECTa
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TaGawniel u cxeMmbl: «OCHOBHBIC TIPU3HAKHU KU3HN», «buosornye-
CcKhe cucrteMbl», «CBoiicTBa J>KMBOH MaTepum», «YPOBHHU
OopraHm3a- OWUH JKABOW HOpHUPOAB», «CTpOEHHE >KUBOTHOU
KJIETKN», « TkaHU KUBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEUECKOTO
opraHu3may, «buo- reomenos3», «buocdepa», «MeTOabI U3yISHUS
JKMBOU NPUPOABD)

OGopynoBanue: naboparopHoe oOOpyJIOBaHHE MJIsI TTPOBEIACHUS
HaOJIIOASHWH, N3MEPEHNH, SKCIIEPUMEHTOB

JIabopaTopHBbIe H IPAaKTHYIECKHEe PadoThI

IIpaxTuuaeckasa paborTa «crmonp30BaHUEe pPa3IMIHBIX
Me- TOAOB IPU U3YyUYEHUH KUBBIX CUCTEM))

Tema 3. buonorus KjieTKku (2 49)

Kilerka — cTpyKTypHO-(pYHKIIMOHAJIbHAS €IWHHUIA >XHBOTO
Ucrtopust oTrkpbiTusi kiietku Paborer P I'yka, A JleBenryka
Kite- Townas teopmss (T IlIBamn, M Ilneiinen, P Bupxon)
OCHOBHBIE TTOJIOKEHUSI COBPEMEHHON KJIETOYHON TEOpUH

MeTonbl MOJIEKYISIPHOM M KJIETOYHON OHMOJIOTMH: MUKPOCKOITHSI,
xpomarorpadusi, 3jekTpodope3, METOJ MEYCHBIX aTOMOB,
mudde- peHnmanbHOE HEHTPHU(PYTHPOBaHUE, KYJIBTHUBHPOBAHUE
KJIETOK M3yuenue @Qurcupoeannuvix Kiemox. DIEKTPOHHAas

MUKPOCKOIIHNSA Kongoxanvnas MUKPOCKONUSL. Bumanvnoe
(npusicuznHenHoe) u3y- YueHue Kiemok.*
IeMOHCTPaAaIIUHA

Hoptpetrr: P I'yx, A JleBenryk, T IlIBamn, M Ilneiinen,
P Bupxos, K M bap

Tabauinbl U cxembl: «CBETOBOH MHKPOCKOID, «DIEKTPOHHBIMN
MHKPOCKOI», «McTopust pa3BUTHSI METOJOB MHUKPOCKOITHH

O0opysioBaHMe: CBETOBOW MHKPOCKOIT; MHUKPOIIpEIaparhbl pacTH-
TEJIBbHBIX, )KUBOTHBIX U OaKTEPHAIBHBIX KJIETOK

JIabopaTopHBIEe H MPAaKTHYECKHE PadoThI

IIp axk Tudgeck asg p ab ot a «l/3ydeHHe METOAOB KICTOUYHOM
ouosiorun (xpomartorpadusi, snekrpodopes, nuddepeHInaTbHOS
nenrpudyruposanue, [TLP)»

Tema 4. XuMuuyecKasi OpraHUu3anus KjaeTku (10 9)

XHUMHYECKHUH COCTaB KJIETKH Makpo-, MUKPO- U yJIbTPaMHKPO-
3JIECMCHTBI Boz[a u cé POJIb KaK paCTBOPUTCIISA, pearcHra, ydactuce
B CTPYKTYPHUPOBAHUM KIJIETKH, TEIUIOPEryssiiuu MuHepalbHble
B€HICCTBA KJIJICTKH, HX ouosiorndyeckast PpOJIb Poiap kKaTHOHOB U
AHH- OHOB B KJICTKC

CoxeprkaHue MPOrpaMMBbl, BBIJICICHHOE KYPCHBOM, HE BXOJHT B IIPOBEP-
Ky ['ocynapcrBennoit nrorosoii arrecrtannu (I'1A)
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OpraHudeckue BeEIIeCTBa KJIETKH buomorndeckue NOJIUMEpPHI
Benkmn AMHUHOKHCIIOTHEBII cocTaB O0enkoB CTPYKTYphl OEJIKOBOU
mostekyisl IlepBuunas cTpykTypa Oenka, menThaHas CBsI3b BTo-
puYHas, TpeTU4dHasi, 4YeTBEpTHYHAsi CTPYKTYpbl JleHarypauus
CgotictBa OenkoB Kitaccudukanus OenkoB buosormyeckue (QpyHK-
uu 0enkoB llpuonoi.

VYrineBoasl MoHoOcaxapuabl, AUCaxapUabl, OJIUTrocaxapuabl U IMO-
mmcaxapuabsl OOmMii 1iTaH CTPOSHUsI U (PU3NKO-XUMHUYECKUE CBOM-
CTBa yrjeBoJI0oB buosornueckrne (pyHKIIUHM yTriIeBOIOB

Jlunuaer T'mapodunsHO-THApPOGOOHEIE cBOMicTBa Kitaccnpuka-
must TUIUA0B  Tpuraunepunbl, HocOIUIHUIABI, BOCKH, CTEPOUIBI
Buonornyeckue ¢ynkuuu sunuaoB OOmime cBoiicTBa Ouooraye-
CKHX MEMOpaH — TEeKYy4YeCTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO, T10-
JIyNPOHUIAEMOCTh

Hyxneunossle kuciorsl JJHK n PHK Ctpoenune HYKIEHMHOBBIX
kucior Hykieoruasl, nuHykieoTuasl I[IpuHOMIT KOMILIEeMeHTap-
"HoctHu [IpaBuio Yapradda Crpykrypa JHK — nBoitnas crimpans
Mecronaxoxaeaue u omonornyeckne ¢pyaknuun JJHK Bumsr PHK
dyukuun PHK B kietke

Ctpoenue moinekynsl AT® Makposprudeckrue CBI3U B MOJIEKY-
ne AT® Bbuonornueckue ¢pynkuuun ATD BoccraHoBIEeHHBIE Tepe-
HOCUMKH, UX (YHKUHMH B KieTke Jlpyrue Hykieo3uarpudocdarsl
(HT®) CexBennpoBanue JJHK Meronsl reHomukn TpaHCKpHUIITO-
MUKH, IIPOTEOMHKHU

CrpykTypHasi OHOJIOTHUsI: OHMOXMMHYECKHE M OmopU3ndecCKHue
HC- CIENOBaHWUSA COCTaBa M TMPOCTPAHCTBEHHOH CTPYKTYPbI
ouomorie- kyn Mooderuposanue cmpykmypel U @QYHKYUL
ouomonexyn u ux romniexcos. Komnviomepuorii oOuszaiin u
op2anudecKull CUHMe3 OUOMONIEKYIl U UX HENPUPOOHBIX AHATO2086.

HdeMOHCTpPaILuA

Hoprpeter: JI Tomunr, Ik VYorcon, @ Kpux, M VYunkunc,
P ®pauknun, @ Coaurep, C Ilpy3uHep

[Inarpammel: «PacrpenencHre XUMHYECKUX 2JIEMECHTOB B HEXH-
BOM mpupone», «PacnopeneneHne XUMHUYECKUX 3JIEMEHTOB B YKUBOM
IpUPOILH

Tabauner u cxembl: «llepmommdeckass TadbmUIIa XUMHYECKHX
3IIEMEHTOBY», «CTpoeHHe MOJIEKYJIBI BOABI», «BemiecTtBa B cocTase
opraHn3MoB», «CTpoeHHe MOJIEKYJIbl OeJika», «CTpyKTyphl OeKo-
BOH MoOJIeKyJIbD», «CTpOEHUE MOJIEKYJ YTJIEBOJOB», «CTpoeHue
MOJIEKYJl JUnuaoB», «HykienHoBbsle KUCIOTHDY, «CTpOCHHE MO-
nekynbl ATD»
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OGopynoBaHHe: XUMHYECKasl ITocy1a U 00OpyIOBaHUE

JIabopaTopHEBIE H MPaKTHYEeCKHEe PadOThI:

1 JIab opato puas pab ot a «O0HapyX)eHHEe OCJIKOB C ITO-
MOUIBIO Ka4ECTBCHHBIX PCaKIU»

2 Jlab opato pHast pab ot a «McciaeqoBaHue HYKICUHOBBIX
KHCJIOT, BBIJICJICHHBIX M3 KJIETOK Pa3IUYHBIX OPraHU3MOB)

Tema 5. CTpoenue u GyHKIUH KJIETKH (8 1)

Tunobel KIETOK: dyKapuoTHUEeCKasi U mpokapuotudeckasi CTpyk-
TypHO-(YHKIIMOHAJILHBIC OOpa30BaHUsl KIETKHU

CrtpoeHue NMPOKApUOTUYICCKON KieTku KiierouHasi cTeHka Oak-
Tepuit U apxeit OCOOCHHOCTH CTPOCHUS TeTepoTpodHO M aBTO-
TpOo(PHON MPOKAPUOTHYECKUX KIIETOK MECTO M pOJIb IIPOKaApHUOT
B OMOIIEeHO3aX

CrpoeHne W (YHKIMOHHUPOBAHHE JOYKAPUOTHUYECKOW KIETKHU
ITmasmaTtngeckass memMOpana (rmiazmaiemma) CTpyKTypa IUtasMaTh-
qeckoil mMeMOpaHbl TpaHCIOPT BEIIECTB dYepe3 INIa3MaTUYSCKYFO
MeMOpany: maccuBHbI (muddysus, odneruéHHas auddys3us, oc-
MOC), aKTUBHBIN (MEPBUYHBII U BTOPUYHBIN aKTUBHBINA TPaHCIIOPT)
IMonynponunaemocts MeMOpaHnbsl PaboTa HaTpuii-KalMeBOro Hacoca
DHJIONUTO3: TMUHOIUTO3, (aronuto3 Dk3onuTo3 KieTodHass cTeHkKa
CtpykTypa u GyHKIHH KICTOYHOW CTEHKH pacTEeHUi, TpHOOB

Hutomnazma Iluto3ons Ilutockener J[BUrkeHHME THUTOMJIA3MBI
Opranougs! kietkn OgHOMEeMOpaHHBIE OPTaHOUWIBI KICTKU: DHIO-
mna3matudeckas cetb (OIIC), ammapat ['oabKH, JTU30COMBI, HX
cTpoeHre U GYHKINH B3anMOCBsA3b OMHOMEMOpPaHHBIX OPTaHOUIOB
kiretkn  CTpoeHHE TpaHySIpHOTO peTUKyiaymMa Mexanusm Ha-
npasnenust 6eakos ¢ DIIC. CuHTe3 pacTBOPUMBIX OcikoB CHHTE3
KIJIICTOYHBIX MeMOpaH [magkwii (arpaHyJISIpHBIN) SHIOILIa3MaTHYe-
ckuii petukyiiym CekperopHast ¢yHKuust amnmapara ['onbmxu Mo-
ougpurayus 6enxoe 6 annapame I onvoorcu. Copmuposxka 6enkos
6 annapame [ oavoowcu. TpaHCIIOPT BellecTB B KJleTke Bakyoim
pacTtutenbHbIX KieTok KiietouHblii cok Typrop

TTomyaBTOHOMHBIC OPraHOUWIBI KJICTKH: MUTOXOHIPWUHW, ILIACTH-
ael  Ilpoucxooicoenue mumoxonoputi u niaacmud. Cumouozenes (K.
C. Mepeockosckuii, JI. Mapeynuc). CtpoeHre U (PYHKIIAH MHTO-
XOHApPHUH M TutacTu] IlepBUYHBIE, BTOPUYHBIE W CIOXKHBIC NJIACTH-
b1 (POTOCHHTE3UPYIOMINX JYKAPHUOT XJIOPOIUIACTHI, XPOMOILIACTEHI,
JEUKOIJIACTBI BBICHIUX pAacTeHUN

HememOpannbie opranonibl kiieTku CtpoeHrne U GyHKIIMH He-
MEMOpaHHBIX OPTaHOHUJIOB KIIeTKH Pubdocomsbl //pomesicymounsvle
Qunamenmor. MukpobuiraMeHTbl AKMuUHO8ble MUKPOQUIAMEH-
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mol. MepImegynsie KJICTKHA Axmunosste KOMROHEeHmbvl
Hemblueunblx  Kiemokx. Mukporpyoboukn KiletouHblii  neHTp
CtpoeHmne U ABWKE- HUE XI'YTHKOB U PECHHYEK MUKPOTPYyOOUKH
nuroriazmel  Llen- Tpuons  benxku, accoyuupoeamnmnwvie ¢
Muxpouramenmamu u mu- Kkpompybouxamu. Momophuvie 6enxu.

Anpo O6onouka siyipa, XpoMaTHUH, Kapyuoruiadma, siIpBIIITKH, UX
ctpoeHue u (pyHKunM AnepHbrii 0enkoBbii MaTpukc IIpoctpan-
CTBEHHOE PAaCHOJIOKEHUE XPOMOCOM B MHTEp(dazHOM siape Dyxpo-
mamuH u cemepoxpomamut. Benku XxpoMaTuHa — TUCTOHBI J{u-
HamMuka s10epHou 06010uKU 6 Mumose. SINepHbIi TPpaHCIIOPT

Kinerounsie BkimroueHuss CpaBHUTEIbHAS XapaKTE€PUCTHUKA Kile-
TOK DyKapHOT, PACTUTEJILHOM, )KUBOTHOM, TpHOHOM

HdeMOoOHCTpalluu

Hoptpetsl: K C MepexkoBckuii, JI Maprysuc

Tabaunel 1 cxembl: «CTpOeHHE J>YKAapUOTHUECKON KIIETKH,
«CTtpoeHne XKUBOTHOU KJIETKW», «CTpoeHHEe pacTUTEIBHOMN KJIeT-
Kn», «CTpoeHne MUTOXOHAPUN», «Aapo», «CTpoeHne npokapuo-
TUYECKON KJISTKW

O0GopysioBaHue: CBETOBONW MHUKPOCKOI; MHUKpOIIpenapaThbl pacTH-
TEJIbHBIX, YKUBOTHBIX KJISTOK; MHKpOIIpEIaparbl OaKTepHuabHbIX
KJIETOK

JIabopaTopHbIEe H MPAaKTHYECKHE PadoThI

1JIab opato pHast pab otT a «/3ydeHue CTPOCHUs KIIETOK
Pa3IMYHBIX OPTaHU3MOB)

2 Ilp ak Tuyeck asi pad oT a «/3yuyeHHe CBOWCTB KIIETOY-
HOUW MeMOpaHbI»

3 Jlab opato pHass pab ot a «HMcciemoBaHue
JIa3MoJIN3a U JICIIa3MOJIN3a B PACTUTEJIBHBIX KJIETKaxX»

4 I1Ip ak Tuueck ass p ab ot a «/3ydyeHue IBHIKECHUS LTUTO-
JIa3Mbl B PACTUTEIBHBIX KJIETKaX)>

TeMa 6. OOMeH BellleCTB M MpeBpallleHHue SJHePruu B
KJIeTKe (9 4) ACCHMIIISILUS U JTUCCUMIIISILUS — JBE CTOPOHBI
MeTtabosmm3Ma Tunel oOMeHa BenlecTB: aBTOTPOMHBIN U
reTepoTpodHBIT YdacTHEe KUCIOpOaa B OOMEHHBIX MpoIleccax
DHepreTudeckoe odecrieueHne KieTku: npesppamenne ATD B
oOMeHHBIX TIpolieccax depMeHTa- TUBHBIM XapakTep peakIuii
KJIETOYHOTO MeTaOomm3ma DepMeHTHI, UX CTPOCHHE, CBOUCTBA U
mexanusM gaeiicteust Kodepmentsr OT- nmmunst pepMeHTOB OT
HEOPTaHUYECKUX KaTaan3aTopoB bejKkHu-ak- TUBATOPHI U OCJIKH-
HHTHOUTOPHI 3aBHCHMOCTHb CKOPOCTH (pepMeH-
TaTUBHBIX peaKIUi OT pa3INIHBIX (PAKTOPOB
IlepBUYHBIN CHHTE3 OpraHUYECKUX BelIeCTB B kiaeTke doTtocuH-
Te3 AHOKCUSEHHBLU U OKCUSEHHBIU homocunmes y baxmepuil
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Csemocobuparowue nuzcmenmsl U HUSMEHMbL PEeaAKYUOHHO20 YEeH-
mpa Poxp xmopomitactoB B miporecce ¢oTtocuHTe3a CBeTtoBas U
TeMHoBasl ¢aspl Pomoovixanue, C;_, C, u CAM-munvr pomocun-
me3a TlpoayKTHBHOCTH (oTrocuHTe3a BiusiHMe pas3nudHbIX (dak-
TOPOB Ha CKOPOCTh (poTocuHTe3a 3HaueHue (GOTOCHHTE3A

XemocuHTe3 Pa3zHooOpa3ne OpraHu3MOB-XEMOCHHTETHKOB: HU-
Tpuduuupyomme OakTepuH, Kejae300aKTepuH, cepoOaKTepuu, BO-
JNOpOJIHBbIE OaKTepun 3HAYCHHE XEMOCHHTE3a

Amnaspobuble opranu3dMbl Bunber Opoxenust [IpomykTel Gposke-
HHUSI U UX HCIIOJIb30BAaHHE YEJIOBEKOM AHa’pOOHBIE MHUKPOOPTaHU3-
MBI KaK OOBCKTHI OMOTEXHOJIOTHH U BO30yauTenn Oose3HeH

AppoOHBIE OpraHu3Mbl JTalbl YHepreTuyeckoro oomena I[loaro-
TOBUTEHIBHBIN 3Tan [ JTMKOIMM3 — OECKHUCIIOPOIHOE pacHIeTICHHEe
TJTFOKO3BI

Buonornueckoe OKHCICHUE, WM KJIETOYHOE AbixaHue Ponb MH-
TOXOHJIPUI B TIpoIeccax OHOJIOTHYECKOro oOKuciieHus llukmnge-
ckue peakuun OxuciuTenbHoe GochopusimpoBaHue DHepeusi Mem-
bpannoco  epaduenma  npomonos. Cuutes ATD: paboma
npomonnoti  ATD-cunmaser. llpeumyiiectBa a’3poOHOTO ITyTH

obmMmeHa BEIIIECTB nepen aHa’pOOHBIM Db dexkTuBHOCTH
PHEPreTHYECKOro oOMeHa
eMOHCTPaAaIu#A

Hoptpetrr: JIx IMpuctmi, K A TumupsizeB, C H Bunorpan-
ckuii, B A Durensrapar, I1 Mutuesmt, I' A 3aBap3uH

Tabmunel 1 _cxeMbl: «DOTOCUHTE3Y», «DHEPIreTHUCCKUA OOMEHY,
«bunocunres 6enka», «CtpoeHue pepmMeHTa», «XeMOCHHTES»

OOGopynoBaHUe: CBETOBOIT MHKPOCKOIT; 000PYJO0BaHUE ISl IPUTO-
TOBJICHUA ITOCTOAHHBIX 1 BPEMCHHBIX MUKPOIIPCIIapaToB

JIabopaTopHBIEe H MPAaKTHYECKHEe PadoThI

l1J]abopaTtopHasa paborTa «/3ydyeHne KaTaJIUTUISCKOU
aKTUBHOCTU (PESpPMECHTOB (Ha IpUMEpe aMUIa3bl MU KaTaaa3bl)»

2 Jl a6opaTtTop®HaAaspab6o0Ta «/3yucHue
(epMEeHTATUBHOTO  pacIIeIUICHUsT  IIepOKCcCHAa  BoAopoda B
pacTUTEIBbHBIX U )KUBOTHBIX KJIETKAaX»

3 JlabopaTtTopHas paborTa «CpaBHEHHE TPOIECCOB
(oTo- cuHTE32a N XEMOCHHTE3a»

4 JlabopaTopHaspaboTa «CpaBHEHHE IPOIIECCOB Opo-
J)KCHUST U JTBIXaHUSD»

Tema 7. HacneacrBenHasi mHOpMAaIusi H
peanu3aiusi €€ B KjieTke (9)

PeaKHI/II/I MaTpU4YHOI'0O CMHTE3a HpI/IHL[I/Il'I KOMIIJIEMCHTApHOCTHU
B p€aKIUAX MaTPpUYIHOTO CHHTE3a Peannsauml HaCHeHCTBeHHOﬁ

BMOJIOTUA. Yrny6néxHbii ypoBeHb. 10—11 Knaccol 29



nHpopmarnnu ['eneTnaeckuii KoJ, ero cBoiicTtBa TpaHCKpHUIIIUST —
MmaTtpuuHbli cuHTe3 PHK IIpHHOUNB TpaHCKPUNIIUK: KOMIIJIEMCH-
TApHOCTh, aHTHIAPAIJICIIBHOCTh, aCUMMETpUYIHOCTE Cospesanue
mampuunvix PHK 6 syxapuomuueckoul kiemxe. TenoMepbl U Te-
nomepaza Hexooupyrowue PHK

Tpaucusumst n e€ sransl Yyactue TpancnoptHeix PHK B 6umo-
cuHTe3e Oenka YcioBus 6nocuHTe3a Oenka KomaupoBaHme aMHHO-
kucnot Pons pubocom B OGnmocuHTE3e Oeika

Cospemennvle npedcmasienuss 0 cmpoenuu 2enos. OpraHu3anus
TeHOMa y MPOKapHOT M 3yKapHOT Peryisimms akTMBHOCTH T'€HOB
y mnpokapuor [unoreza onepona (@ IKakoo, XK Mano)
Monexy- napnvle Mexanuzmvl 3KCAPECCUuu 2eHO08 Y IVKAPUOM.
Ponv xpoma- muna 6 pezynayuu pabomel cenos. Perynsimuys
OOMEHHBIX Ipoliec- COB B KiieTke KiieTouHsblii romeocTas

Bupycsl — nHekiierounble (pOpMBI )KU3HH U OOIWUTaTHBIC ITapas3u-
Tbl CTpOEHUWE TPOCTBIX U CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, Oak-
TepuodaroB JKuznennviii yuxkn HJHK-coodepowcawux supycos, PHK-
cooeporcawux — eupycos, baxmepuogacos. Obpamnas mpanc-
Kpunyus, peeepmasa, unmezpasa.

Bupychble 3a0osieBaHusi 4YeJIOBEKa, J>KHUBOTHBIX, pacTECHUM
CIIN/, COVID-19, commaibHbIe U MEIUIIUMHCKUE TTPOOJICMBbI

Buoungopmamura: unmeepayust u anaiu3 O01bUUX MACCUBOS
(«bigdata») cmpyxmypuelx 6Ouonocuueckux OaHmwvix. Hanomex-
nonozuu 6 buonozuu u meouyune. Ilpoepammupyemvie GyHKyuu
benkos. Cnocobvl docmasKu 1eKapcma.

eMOHCTPaAaIu#A

Ioptpersi: H K Kompmos, /I M HMBanoBckuii

Tab6aunel n cxembl: «brnocunTes Oenka», «I'eHeTHYeCcKuit Ko,
«Bupycoe», «baktepuodarm»

JIabopaTopHbIEe U MPAaKTHYECKHE PadoThI

ITpakTuueckas paborta «Co3naHue MOJEIN BUPyCa»

TeMa 8. 2KM3HEeHHBIM IUKJI KJIETKH (6 9)

Kierounsrit nukii, ero nepuoasl U perynsinust MaTepdaza n Mu-
T03 OCOOEHHOCTH MPOIECCOB, MpoTekaromux B nHTepdaze [loaro-
TOBKa KJIETKM K peyieHuro [IpecuHreTrndyeckuii (IIOCTMHUTOTHYE-
CKHM), CHHTETUYECKHUNA M TMOCTCHUHTCTUYCCKUN (IIPEMHUTOTHUYCCKHUN)
nepuoabl nHTepda3bl

Martpuunsii cunte3s JIHK — penmukanus [lpuHImner peruiv-
kauu JIHK: koMIuieMeHTapHOCTh, MOJYKOHCEPBAaTUBHBIM CHUHTE3,
a”HTHUNapajuieabHOCTh Mexanusm perukanuu JJHK Xpomocomsl
Ctpoenue XxpoMocoM TermoMepsl U TeaoMepa3za XPOMOCOMHBIN Ha-
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OOp KIIETKM — KapuoTun JIUIUIOMIHBIA M TalUIOMJIHBIA HaOOPHI
xpomocoM I'omosiornunbie XpoMocoMbl [1os10BbIE XPOMOCOMBI

Henenne xnerkm — wmuTo3 CTaany MHUTO3a M IIPOUCXOMISIINE
B HHUX Tmipouiecchl Tumbl muto3za KapmokmuHes m murtoxkuHe3 buo-
JIOTUYECKOE 3HAaUYEHHUE MHUTO3a

Perynsanus murornueckoro nukia kiuerku Ilporpammupyemast
KJIETOYHas r'ubesib — arnonTos

Kiterounoe siipo, XpoMocombl, (yHKIIMOHaAJIbHAsI TeHOMHUKa Me-
Xanuzmol npoaugepayuu, oudepeHyuposKu, cmapeHus u
eubenu xkiemok. «Lugpposas kremxa» — obuoungopmamuueckue
Mmooenu PYHKYUOHUPOBAHUS KIIEMKU.

HdeMOHCTpalluu

Tabnuibl U cxemMbl: «OKU3HEHHBIN LUK KIETKH», «MHTO3,
«Ctpoenune xpomocom», «Permukarnmst JIHK»

Oo6opysioBaHne: CBETOBOH MHKPOCKOIT; MHKpoIpenaparsl: «Mu-
TO3 B KJIETKaX KOPENIKa JIyKa»

JIabopaTopHbIe H IPAaKTHYIECKHEe PadoThI

1 TabopaTtopHuasapaborTa «/3yuyenne XxpoMmocoM Ha ro-
TOBBIX MHUKpOIIperapaTax»

2JlabopaTtopHas paborTa «Habaroneane murosa B
KJIET- KaX KOHYMKA KOpEeIIKa JIyKa (Ha TOTOBBIX
MHKpOTIpernaparax)»

TeMma 9. Ctpoenue M QyHKIIMH OPraHU3MOB (17 1)
Brnonornueckoe pasznooOpaszme oprann3mMoB OJHOKIIETOYHEIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI
OcoOeHHOCTH CTPOEHUSI U >KU3HEIEATEIILHOCTH OJHOKIIETOUYHBIX
opranu3zmoB bakrepuu, apxeu, OJHOKJIECTOUYHbIE TPHUOBI, OJTHOKJIIC-
TOYHBIE BOJOPOCIH, APYyTrue NpOoTUCTHI KoJToOHHManbHBIE OPraHU3MBbI
B3auMocBsi3bp yacTeil MHOTOKJIETOUHOIrO opranusma TkaHu, opra-
HbI U CUCTEMBI opranoB OpraHusM Kak eanHoe Lenoe I'omeocras
Trkasm pacteEuid TUITBI paCTUTENBHBIX TKaHEH: 0O0pa3zoBaTeIIb-
Hasl, IOKPOBHasl, IPOBO/ISIIAsL, OCHOBHAsI, MexaHnvdeckast OcoOeH-
HOCTH CTPOEHUs, (PYyHKUIHH M PaACHOJIOKECHHUS TKAaHEW B OpraHax
pacreHuit
TkaHu XKUBOTHBIX U 4deJjloBeKa TUIIbI >KUBOTHBIX TKaHEMU: 3MH-
TenuajgbHasl, COCAUHUTEIbHAsI, MbIIIeYHas, HepBHasi OcobeHHOo-
CTH CTPOCHHUSI, PYHKIUN M PACIIOJIOKEHUSI TKaHEH B OpraHax »KH-
BOTHBIX U YeJIOBEKa
Oprassl BereratuBHbIE M T'eHEepaTUBHBIE OpraHbl pacteHuid Op-
raHbl U CUCTEMbBI OPraHOB >KHBOTHBIX M 4desioBeka DyHKIUM opra-
HOB U CHCTEM OpPraHOB
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Onopa Tena opranu3MoB Kapkac pactenuit CkeseTbl OIHOKJIIE-
TOYHBIX U MHOTOKJIETOYHBIX >KUBOTHBIX Hapy>XHBIII U BHYTpEH-
HUit ckenetr CTpOCHHWE M THUITHI COSTMHCHUS KOCTEH

JBrkeHne OopranusMoB JIBHIKEHHWE OJJHOKIIETOUYHBIX OpPraHU3-
MOB: aMEOOMIHOE, XKT'YyTUKOBOE, PECHUYHOE JIBMIKEHHE MHOTOKIIC-
TOYHBIX  PaCTCHUM: TPONU3MBI H HacTHUU JBr>xenue
MHOTOKJIETOY- HBIX >KUBOTHBIX M YEJIOBEKa: MBINICYHAs CHCTEMa
Pednexc CkeneTHbIe MBIIIIBI U UX paboTa

Ilutanume opranusmoB IlornomeHue BOABI, YTIJIIEKHCIOrO Tras3a
U MHUHEPAJIBHBIX BEMIECTB pAacTeHUSMH [IuTaHme >KHBOTHBIX
BayTtpuronocrHoe u BHyTpUKIETOYHOE ITHIieBapeHne IInranne mo-
3BOHOYHBIX >KHBOTHBIX OTaesnsl NuieBapuTeabHoro tpakra Ilu-
ImeBapUTENbHBIE KeJe3bl [InmeBapuTenbHasl cuCTeMa YeJIoBeKa

Jpixanue opranu3smoB Jlpixanue pacTteHuM JIpixaHue >XUBOT-
HBIX Anddy3us razoB yepe3 NOBEpXHOCTh KiIeTKH KoxxHoe aprxa-
Hue JlpixaTtenbHass noBepXHOCThH JKabGepHoe W NIErouyHoe abIXaHUE
JlpIxaHue MMO3BOHOYHBIX >XHMBOTHBIX W YEIOBEKa DBOJIOIIMOHHOE
YCJIOXKHEHHE CTPOCHMsI JIENKUX MO3BOHOYHBIX >XKMBOTHBIX JlbIXa-
TenbHAsl CHUCTEMa 4dYeJaoBeKa MexaHn3M BEHTHWBINUU JETKUX
y OTUL U MJEKonuTaromux Perynsuusa neixaHus JlpixaTtenbHbIE
00BEMBI

TpancnopT BeliecTB y OpraHu3MoB TpaHCIIOPTHBIE CUCTEMBI pac-
TeHuil TpaHCHOpPT BEIIECTB y >KUBOTHBIX KpoBeHOCHast cucrema
u e€ opransl KpoBeHOCHas cucTeMa MO3BOHOYHBIX KMBOTHBIX U Ue-
noseka Cepaile, KPOBEHOCHBIE COCYZIbI U KpoBb Kpyru kpoBooOpa-
IICHUST DBOJIIOIIMOHHBIE YCIO0XXHEHHUSI CTPOCHHUSI KPOBEHOCHOU CH-
CTEMBbI MTO3BOHOYHBIX XKMBOTHBIX PaboTa cepaua u e€ peryssius

Brigenenue y opranu3sMoB Belaenenue y pactrenuil  Brlaenenue
y xuBOTHbIX CokpaTurenbHble Bakyoau Oprassl BbLIEJIEHUS
duneTpanms, cekpenus M obpaTHOE BCAaChIBaHHE KaK MEXaHU3MBI
paboTel opraHoB BblIeneHUs CBsI3b MOJIOCTH Tejla ¢ KPOBEHOCHOM
U BBIACIUTENIBHON cucTeMaMu BrplnerneHue y IMO3BOHOYHBIX JKH-
BOTHBIX U deiyioBeka lloukn Ctpoenne m QyHKIIMOHUpPOBAaHWUE Hed-
pona OOpa3oBaHHE MOYM y 4YeJIOBEKa

3ammTa y OpraHu3MoOB 3aIldTa y OJIHOKJIETOYHBIX OPraHU3MOB
Criopsl 6aKTeprii M HUCTHI NPOCTEHIIMX 3amnTa y MHOTOKJICTOY-
HbIX pacteHuit Kytukyna CpeacTtBa MacCUBHOM M XUMHYECKON
3amu Tl PUTOHLIMUIBI

3amuTa y MHOIOKJIETOYHBIX >KUBOTHBIX IIOKpOBBI M uX mpous-
BOAHBIC 3aluTa opraHu3Ma oT OosiesHeil MIMmyHHasi cuctema de-
aoBeka KierouHblii M TymMOpaldbHbI HUMMYHHUTET BpoXXIEHHBIM,
OpHUOOPETEHHBIN crlenuPUUecKnii MMMYHHUTET Teopus KIIOHAIIb-
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HO-cenekTuBHOro mmmynurera (I Dpmux, @ M bepner, C Tone-
raBa) BocnamutensHble OTBETHI OpPraHU3MOB Poib BPOXIAEHHOTO
HUMMYHHUTETa B Pa3BUTHH CUCTEMHBIX 3a00J€BaHUIt

PazngpaxumMocTs u perymsinust y opraHu3smMos  PasnpakumocTs
Y OJHOKIJIETOYHBIX OpraHmu3MoB Takcucel PaznpaxuMocTs U pery-
nsanust y pacteHuil PocToBsle BelecTBa U UX 3HAUCHUE

HepBHast cucrema u pediiekTopHasi peryisiiiysi y >XUBOTHBIX
HepsHas cuctema u €€ oTaesnsl DBOIIOLUOHHOE YCIOXKHEHUE CTPO-
€HHsI HEePBHOM CHCTEMbI y >KUBOTHBIX OTIENIBI TOJIOBHOT'O MO3ra
TMTO3BOHOYHBIX >KUBOTHBIX Pediiekc n pednekropHast nyra besyc-
JIOBHBIE U yCJIOBHBIEC peIIeKChI

I'ymopanbHas perymsinus U 3HIOKPUHHAsI CUCTEMA >KUBOTHBIX
u denoBeka JKenesbl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI Jle-
CTBUE I'OPMOHOB B3anMOCBsI3b HEPBHOU U 3HIAOKPUHHOU CHCTEM
T'unmoranamo-runoduzapnast cucrema

HdeMOoOHCTpaluu

Lloprper: 1 IT IlaBnos

TaGanie!l U cxembl: «OIHOKIETOYHBIE BOIOPOCIN», «MHOTOKJIEe-

TOUHBIE Bogopocan», «bakrepum», «lIpocreimmey, «OpraHbl
LBETKOBBIX pacTeHUi», «CHUCTEMBI OPraHOB MNO3BOHOYHBIX >KHBOT-
HBIX», «BHyTpeHHee cTpoeHuEe HaceKOMbIX», «TkaHu pacTeHui»,
«KopaeBpie cucteMb», «CTtpoeHue credis»y, «CTpoeHne JIUCTOBOM
IUIACTUHKMN», « TKkaHU KUBOTHBIX», «CKeJeT uesnoBekay, «Ilumie-
BapuUTeIbHAasA CHUCTEMA, «KposeHocHast CHUCTEMA,
«pixaTrenpHas cucrema», «HepBHasa cucrema», «Koxaw,
«MpIlIedHast cucteMa,
«BpinennrensHas cucrema», « DHIOKPUHHASI cUcTeMa», «CTpoeHne
MbBIIIIED, «MMMyHUTET», «KuHIlegyHomonocTHeIe», «Cxema mnuTa-
HUSI pacTeHuin», «KpoBEHOCHBIE CHCTEMBI MO3BOHOYHBIX >KHBOT-
HBIX», «CTpoeHue ruapse», «CTpoeHue mniuaHapuun», «BHyTpeHHee
CTpOCHHE MOKIEBOTO 4epBs», «HepBHas cucrema prid», «HepsHas
cucreMa JArymkmw», «HepBHas cucremMa IpEeCMBIKAIOIIUXCS,
«HepBHasa cucrema ntuip, «HepBHas cuctemMa MIEKOMUTAIOIITHX ),
«HepsHast cucrema yenoBeka», «Pediekc»

O0opysioBaHMe: CBETOBOW MHKPOCKOI; MHUKPOIIpEIapaTbl OJHO-
KJIETOYHBIX OPraHU3MOB; MHKpPOIIpenapaTbl TKaHEW; pPaKOBHUHBI
MOJLITFOCKOB; KOJUIEKIIUU HACEKOMBIX, UTJIOKOYKHUX; >KUBBIE DK3E€M-
IUISIPbl KOMHATHBIX PACTeHUM; repbapuu pacTeHHU pa3HbIX OT/ie-
JIOB; BIA)KHbIE HOpernapaTbl >XUBOTHBIX; CKEJIEThl MO3BOHOYHBIX;
KOJUIEKIIMHU OECITO3BOHOYHBIX >KMBOTHBIX; CKEJIET YeJoBeKa; o0opy-
JOBaHWE s  JAEMOHCTpPAallUd HOYBEHHOTO M  BO3IYIIHOTO
ONUTAaHWUSI PACTEHHUI, paclIeIUICHUs] Kpaxmaiaa ¢ OCJIKOB IO
neiicrBueM ¢ep- MEHTOB; O00OpyJIoBaHHE JJisi JICMOHCTPAIUHU
ONBITOB MO U3MEPEHUIO
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JKU3HEHHOW EMKOCTH JIETKNX, MEXaHW3Ma JbIXaTEeJIbHBIX JIBHXKE-
HUI;, MOJIETH TOJOBHOTO MO3Ta Pa3JIMYHBIX >KUBOTHBIX
JIabopaTropHbIe H IPAaKTHYIECKHEe PadoThI
1 JIlabopaTtopHas paborTa «/3ydyeHue TkaHeH
pactenuii» 2 JlabopaTopHas paborTa «3yuenne
TKaHEH >XKUBOT-
HBIX)
3JlabopaTtopHaspaborTa «M3ydeHrne opraHoB IIBETKOBOTO
pacTeHus»

TeMa 10. Pa3MHOXKeHHe U Pa3BUTHE OPraHU3MOB (8 )

DopMbI pa3sMHOKEHHSI OpTaHU3MOB: Oecrojioe (BKJIIOYasi BEereTa-
THBHOE) W  MOJOBOE Buaer  Oecrrosioro  pa3MHOKEHUS:
MOYKOBaHUE, CIIOPYJIALMS, ()parMeHTaIHsI, KIOHUPOBAHNE

ITonoBoe pasmHokeHue IlosioBble KileTKH, WM ramMeTbl Meio3s
Cranuu metiosza [ToBegenne xpomocom B merio3e Kpoccunroep bro-
JOTMYECKUM CMBICII Melo3a M MOJIOBOro mpoiecca Melo3 u ero
MECTO B >KU3HEHHOM IIHKJIE OPTaHU3MOB

ITpenzaponsinieBoe passutue ['ameroreHe3 y »)XHBOTHBIX [lojo-
BbIe Jkese3bl OOpa3oBaHWe M pa3BUTHE IMOJOBBIX KiIeTOK Criepma-
TOreHe3 n ooreHe3 CTPOEHHE MOJIOBBIX KIJIETOK

Or10/10TBOpEeHNE U AMOpPHOHAJIFHOE pa3BUTHE KUBOTHBIX CIio-
coOBlI OIUIOZIOTBOPEHUSI: HApYy >XHOE, BHyTpeHHee [lapTeHorenes

annBruayanbHOE pa3sBUTHE OPraHU3MOB (OHTOTeHe3) OMOpHo-
JIOTHsT — HayKa O Pa3BUTHUH OpraHu3MoB Mopdgoecenes — ooua us
2naenevlx npobarem smbpuonocuu. Konyenyus mopgocenoe u
MmoO0e- au mopgoeeneza. Cranum >MOpHOTreHe3a >KUBOTHBIX (Ha

npuMepe  JISTYIIKH) JpoGnenne Tunsl ApOOJICHUS
Hemepmunuposannoe u  HeOepMUHUPOBAHHOE  OpobeHue.
Bmactyma, Ttumer  Omactynm Oco-  OGeHHOCTH — ApOOIeHUS
MJIEKOIIMTAOIIMNX 3apoabIlIeBhIC JIMCTKH (racTpyJIsius)

3akjagKa OpraHoB © TKaHed W3 3apOdbIIIEBBIX JIUCTKOB
BzaumHoe BausiHME —4YacTed  pa3sBUBAIOLIErOCs  3apoJblliia
(oMOpuroOHaJIbHAasT MHAYKIMWS) 3akiajKa IulaHa CTPOSHUSI >KUBOT-
HOrO KakK pe3yJibTaT HEPapXHYCCKUX B3aUMOJICHCTBUI T'€HOB
Ban- sHme Ha sMOpHOHaIBHOE pa3BUTHE PA3JIMYHBIX (PAKTOPOB
OKpYy>Ka- IolIeil cpelibl
Poct u pa3BuTHE XMBOTHBIX [lOCTOIMOpHOHANBHBINA IIEPHOL

IIpsimoe u HenpsiMoe pa3BuTHe PasButhe ¢ Metamopdo3om y Gecro-
3BOHOYHBIX M MO3BOHOYHBIX >KHMBOTHBIX bHonornueckoe 3HadyeHHUE
NPsIMOTO M HEINPSIMOTO Pa3BUTHS, UX PACIPOCTPAaHEHHUE B IPHPOAC
Tumnbl pocta >XMBOTHBIX @DaKTOPHI PETYJSIIIAM POCTa >KUBOTHBIX
n yenoBeka CTaauy MOCTIMOPHOHAIBLHOTO Pa3BUTHS Y KHUBOTHBIX
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u 4geyoBeka Ilepmonsl oHTOreHe3a denoBeka CTapeHHE U CMEPTh
KaK OMOJIOTHYCCKHE MPOIECChI

PasmuoOXxeHme u pazBuTHe pacTteHUl ['amerodur m cropodut
Meiio3 B KU3HCHHOM IHKJE pacteHuit OOpa3zoBaHHE CIIOp B MPO-
necce meiio3za [Namerorenes y pacteHnii OIUIOZOTBOPEHHE U pas-
BUTHE PACTHUTEIBHBIX OpraHn3mMoB JIBoifHOE OMIOIOTBOpEHUE
Yy IBETKOBBIX pacTteHuii OOpa3oBaHHE U pa3BUTHE CEMEHH

MexaHu3MBI PETryJISIIIMN OHTOT'CHE3a Y PACTEHHUN U >KUBOTHBIX

HdeMOoOHCTpalluu

Hoprperer: C I' Hapamuu, X Ilneman

TaGawmiel 1 cxemel: «BereratuBHoe pazmHOXeHUE», « Tunbl 6ec-
MOJIOTO Pa3MHOXKEHUD», «Pa3zMHOXKeHne XJIaMUJIOMOHAAb», «Pa3-
MHO>XEHHME 3BIJICHB», «Pa3MHOXeHHe Truape», «MeHos3»,
«Xpomo- combl», «l'amerorenes», «CTpoeHHE SUIEKJISTKH |
criepmMaTro3onaar,
«OCHOBHBIE CTaIMN OHTOreHe3ay, «lIpsiMmoe 1 HenpsIMOe pa3BUTHEY,
«Pa3Burne maiickoro skyka», «PazBurtue capaHum», «Pa3zBurtne
JATYIIKW, «J|BOWHOE OIUIOIOTBOPEHHE y IBETKOBBIX PACTEHUI,
«CTtpoeHue ceMsiH OJHOJOJBHBIX M JIBYJIOJBHBIX PacTECHHUI,
«KU3HEHHBIN LUK MOPCKOW KamycTbhl», <«OKU3HEHHBINM IITUKIT
mMxa», «KHM3HEHHBIN LUK OanopoTHUKa», <«OKWU3HEHHBIA IIHKII
COCHBI»

O0Gopy/ioBaHWEe: CBETOBOW MHMKPOCKOIT, MHKpOIpenaparhl sidie-
KJIETOK M CHEPMATO30HUI0B; MoAeHb «LIMKII pasBUTHSI JISITYIIIKI»

JIabopaTopHEBIEe H MPAaKTHYECKHEe PadoThI

1 JJadbopaTtopHas paborTa «/M3ydyeHrue cTpoeHHUS I10JI0-
BbBIX KJIECTOK Ha OTOBBIX MHKpOIIpEIiaparax»

2IIpaxkTnueckas pabdorTa «BbIsIBIeHHE NPU3HAKOB CXOJI-
CTBa 3ap0zu>1me171 ITIO3BOHOYHBIX KHUBOTHBIX>»

3JlabopaTtopHaspabdoTa «CTpoeHHE OpPraHOB pa3MHO-
JKEHUSI BBICIIMX PAaCTESHHUM»

Tema 11. 'eHeTHKa — HayKa O HACJI€ACTBEHHOCTH U
HU3MEHYH- BOCTH OPraHU3MOB (2 q9)

Hcropusi cTaHOBIIGHUsI U Pa3BUTHUsI I'€HETHKHW Kak Hayku Pabo-
11 I' Mennens, I' e ®puza, T Moprana Posnp oTeuecTBEHHBIX
yu€HbiX B pa3Butuu renetuku PaGorer H K Konwsmosa, H 11 Ba-
BuioBa, A H bemozepckoro, I' JI Kapneuwenko, FO A Dwumun-
gyenko, H B Tumodeea-PecoBckoro

OcCHOBHBIE TEHETHUYECKHE TTOHITHS U CUMBOJBI [ OMOJIOTHYHEBIC
XPOMOCOMBI, aJUI€NbHBIE TI'€HbI, aJlbTEPHATUBHBIE IIPU3HAKH,
JOMH- HaHTHBbIA M  PELUECCUBHBIM IPU3HAK, TI'OMO3UIOTA,
TeTEepO3UroTa, 4YHUCTast JIMHWUSA, THOPHUIOBI, TEHOTUI, (EHOTHUII
OCHOBHBIE METOJIBI
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TCHCTUKH: THOPHUIOIOTHICCKUN, ITUTOTOTHUCCKUI, MOJICKYISIP-
HO-T€HETUYECKUN

IeMOHCTPaAaIIUHA

Hoprpetel: I' Mengens, I' e ®pusz, T Mopran, H K Konbsuos,
H 1 Basunos, A H benosepckuii, I' [ Kapneuenko, IO A Du-
munaenko, H B TumodeeB-PecoBckuit

Tabauuel U cxeMbl: «MeToabl TeHEeTHKN», «CXeMBbl CKpeninBa-
HUSD

JIabopaTopHBbIe U IPAaKTHYIECKHEe PadoThI

JlabopaTtTopHuas paboTa «/Ipozodpura kak 00BEKT
TCHETH- YCCKUX HCCIICIOBAHUI

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH (10 u)

Monorubpunnoe ckpemniuBanue IlepBwiii 3akon Menaenst — 3a-
KOH eqnHO0O0Opa3usi THOPUIOB IepBOTo nokosieHust IIpasuimo nmomu-
HUpoBaHUsI BTopol 3akoH MeHaenss — 3aKOH paclleIIeHUsl NpU-
3HakoB lluToNornuyeckue OCHOBBI MOHOTHOPHJ/IHOIO CKpEIIHMBaHUs
I'unoresa yncToThl ramMeT

Ananmn3upymomiee ckpemmuBaHue IIpoMeXyTOUHBIM XapakTep
HacleloBaHus Pacmenienne npu3HakoB OPU HEMTOJIHOM JTOMUWHU-
poBaHUMU

Jdurnopunnoe ckpemmuBanue Tperuid 3akoH MeHnesss — 3aKOH
HE3aBHUCHMOTO HAaCJICIOBaHUs IPHU3HAKOB lluToiormyueckme OCHO-
BBl JIMTHOPUTHOTO CKPEIIVMBAHUS

CueruieHHOe HacienoBaHue TipusHakoB PabGorer T Moprana
CrenieHHOE HacJIeJOBaHHWE I'€HOB, HApPYIICHHE CIEIJICHUS MEeX-
Jy TeHaMHu XpOMOCOMHasl T€OpHUsl HAaCIE€ACTBEHHOCTHU

I'enetuka nosa XpOMOCOMHBIM MEXAaHU3M OIPENEICHUs I0Jia
AyTOCOMBI U MOJOBBIE XPOMOCOMBI ['OMOraMeTHsblIil U rereporaMer-
HBIM non I'eHeTnueckas CTpyKTypa HOJIOBBIX Xpomocom Hacieno-
BaHHUE IIPU3HAKOB, CLEIJIEHHBIX C IIOJOM

T'enotun kak wnenoctHas cucrema llnelorponusi — MHOXe-
CTBEHHOE AeiicTBUe reHa MHOXXeCTBEeHHbIN amnenu3M Bi3aumoneii-
CTBHE HeaUIeIbHBIX reHoB KomruiemeHTapHOCTh Ommcrtas I[lomm-
Mepus

I'eneTnueckuii KOHTPOJIb Pa3sBUTHUSI PACTEHUN, )KUBOTHBIX U Ye-
JIOBEKa, a Tak)Xe (PU3HOJIOTHUECKUX IIPOIECCOB, ITOBEICHUS U

KOT- HUTUBHBIX dyHKIII I'eneTnueckune MEXaHU3MBI
CUMOMOTEeHe3a, MEXaHU3MbI B3aUMOIECHCTBUS  «XO3AUH —
MnapasuT» U «XO35IMH — MHKpOoOMoM» ['eHeThuyeckne acneKThl

KOHTPOJIA W HWU3MCHCHHA Ha- CHGJICTBGHHOﬁ I/IH(bOpMaI_II/II/I B
IMOKOJICHUAX KIJICTOK U OpraHU3MOB
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HeMOHCTpaIuu

Iloprpersl: I' Menaens, T Mopran

Tabmnuer 1 _cxempl: «lIepBbIi W BTOpPOI 3aKOHBI MeEHIEIsD»,
«Tperuit 3akoH MeHaens», «AHAITU3UPYIOIEEe CKPEITUBAHHUE,
«Hemnonnoe nomuHupoBanue», «CHenjgeHHOoe HacleJ0BaHUE MIPU-
3HaKoOB y Apo3odmis», «['enetnka monay», «Kapuorun uemoBekay,
«Kapuorun npozodune», «Kapuotun nrunsny, «MHOKXECTBEHHBIH
arIenu3M», «B3aumMoneiicTBHe TSCHOBY

Oo6opynioBanue: MOAEIb IS IEMOHCTPAIIUN 3aKOHOB €IMHO00pa-
33U FI/I6pI/I,Z[OB IIEPBOIro IOKOJICHUSA M PACHICIIJICHUS ITPHU3HAKOB;
MOJIEJIb JUISL IEMOHCTPAILIMHU 3aKOHA HE3aBUCHUMOTI'O HAaCJIEIOBaHUS
MPU3HAKOB; MOJENb JUIS JEMOHCTPAIIUU CIEIJICHHOIO HacjleaoBa-
HUS [IPU3HAKOB; CBETOBOM MHKPOCKOII, MUKpoIpenapar: «/Ipo3o-
drnar

JIabopaTopHBbIe U IPaKTUYECKHE PadoThI

IllpakTuueckaspaborTa «M3ydyeHue pe3yabTaToB MO-
HOTHOPHIHOTO CKPEIMBAHUS y APO30(DHITBD)

2IlpakTuuyeckaspaborTa «3yuyeHune pe3yabTaTOB IH-
rUOPHUIHOTO CKPELIUBaHUsl y APO30(QHIIBI»

Tema 13. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH (6 4)

B3aunMoelicTBHEe I€HOTHIIA U CPeJibl TIpU (OpMUPOBAHUU (HEHO-
tuna M3meHunBocTh npuszHakoB KauecTBeHHbIE M KOJHMYECTBEH-
HbI€ TIpU3HAKM BuJIbl HM3MEHUYMBOCTH: HEHACJIEJICTBEHHass M Ha-
CJICJICTBCHHAS

MoandukarmmoHHass ”3MEHYUBOCTE POk cpensl B popmMupoBa-
HUU MOAUGUKAITMOHHON M3MEeHYNBOCTH Hopma peakiuu mpu3Ha-
ka BapuanmmoHHbI psin 1 BapuanuonHas kpuBasi (B MoranHcen)
CgoiicTBa MOIM(PUKAIMOHHON U3MEHYMBOCTU

T'eroTunyeckasi N3MEHYUBOCTh CBOWCTBA TE€HOTHIUYECKOU W3-
MEHYHBOCTH BUABl T€HOTUIMUYECKONW W3MEHYHUBOCTH: KOMOHWHATHUB-
Hasi, MyTallMOHHAasI

KomOnHaTBHAsT ©3MEHYUBOCTh Mei03 M MOJIOBOU TIporiecc —
OCHOBa KOMOWHATHUBHOW M3MEHYUBOCTH POIb KOMOWHATHBHOMW W3-
MEHYHMBOCTH B CO3/JaHUH T'€HETHYECKOTO Pa3zHOOOpa3us B IIpeneiax
OJHOTO BHUJA

MyTanmoHHasi U3MEHUYMBOCTh BUabl MyTaliuii: TeHHbIE, XPOMO-
COMHbIe, TeHOMHbIe CIHOHTAaHHbIE U WHAYLHUPOBAHHbIE MYyTalllH
SnepHbie 1 nUTOILIa3MaTH4YecKkue myTtaiun CoMaTHYeCcKue U mo-
JgoBble MyTanuu [IpuYnHBI BO3HUKHOBEHHUSI MyTaluii MyTareHsl
U WX BJIHSHUE Ha OpPraHU3Mbl 3aKOHOMEPHOCTH MYTAIlMOHHOI'O
npoiiecca 3aKOH TOMOJIOTHYECKUX PSIAOB B HACICACTBEHHOMW M3-
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menunBoctn (H W BaBuiioB) BHesinepHass W3MEHYMBOCTH M Ha-
CJIEZICTBEHHOCTD

Dnucenemura u 3NUSEHOMUKA, POIb INUSEHEMUYECKUX PaKMOo-
PO6 8 HACIe008aAHUU U USMEHYUBOCTU (PEHOMUNULECKUX NPUSHA-
KO8 Y OpeaHu3Mo8.

HdeMOoOHCTpalluu

Hoprperel: I' [le ®pu3, B HMoranncen, H M Basuios

Tabaniel ¥ cxembl: «Buabl m3amMeHunBoCcTN», «MOnupuKkannoH-
Hasi U3MEHYNBOCTH», «KOMOMHATHUBHAsT U3MEHUYMBOCTEY», «Melio3»,
«OrutogoTBopenne», «leHernueckne 3a00JIeBaHUSI YEJIIOBEKaA»,
«Buabl mytanuin»

OO0opysioBaHMe: KUBBIE U TepOapHbIC AK3EMIUISIphl KOMHATHBIX
pactenuii; pucyHku (¢otorpaduir) >KUBOTHBIX C Pa3IMIHBIMH BU-
JlaMH U3MEHYHBOCTH

JIabopaTopHBIEe H MPAaKTHYECKHEe PadoThI

1l labopaTopHaAasnpaoorTa «ccaemoBanue
3aKOHOMEPHO- cTeEH MOIU(PUKAITTOHHON HN3MEHYUBOCTHU
ITocTpoenne BapHalioH- HOI'O psifia ¥ BapHAIMOHHON KPHUBOI»

2IIpakTuueckas paboTrta «Myranuu y npo3odnisl (Ha
TOTOBBIX MUKpOIIpenaparax)»

Tema 14. 'eHeTHKa 4yeioBeKa (3 u)

Kapuorun uenoBeka MexayHapolHas IporpamMma HCCJIE10Ba-
HUSI T€HOMa 4eJjioBeka MeToJibl M3yUYeHHUs TeHETHKH YeJloBeKa: Ie-
HeaJIOTUYeCKUi, OJU3HEIOBBIN, ITUTOTCHETHUYECKUH, TOITYISIIIUOH-
HO-CTaTUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTuueckui CoBpeMeHHOoe
omnpe/ieiIcHue TeHOTHUIIA: TIOJIHOTEHOMHOE CEeKBEHUPOBAaHUE, TEHOTH-
nUpoBaHue, B TOM uuciie ¢ nomousio [11[P-ananu3a Haciaencreen-
HBIC 3a00JIcBaHUsl YelioBeKa ['@HHBIC U XPOMOCOMHBIC OOJIC3HU Ye-
jJoBeka bone3sHu ¢ HacJIeICTBEHHOW IPEepaclioiOKEHHOCTBIO
3HaueHWe MEOULIMHCKON T'€HEeTHKH B NPEIOTBPAILIEHUU U JICUCHUU
T€HETHYECKUX 3a00JIEBAHHM denoBeka MeOuKO-TeHETHYECKOE KOH-
cynbtupoBanue CTBOJOBBIC KICETKH [lOHSATHE «TC€HETHUYECKOTO
rpysa» DTHYCCKHE aCHCKThI WCCIICIOBAaHUI B OOJIACTH PEHAKTHUPO-
BaHUs T'€HOMa M CTBOJIOBBIX KJIETOK

T'eHetnueckue (akTOPHI MOBBIIICHHONW YYBCTBUTCIBHOCTH YEJIO-
BEKa K (PU3NYCCKOMY M XHMHUUYCCKOMY 3arpsI3HCHUIO OKPY KAFOIICH
cpenbl I'eneTrnueckasi npeapacnogOKEHHOCTh YEJIOBEKa K I1aTOJIO-
T'siMm

HdeMOoOHCTpalluu

Taomuier  u  cxembl: «Kapuoturr denoBeka», «MeTobl
U3yYEHUsI TEHETHUKH dYeJIOBeKa», «l eHeTmdeckue 3a00JIeBaHUS
YeJIOBEKay
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JIabopaTopHbIEe H MPAaKTHYECKHE PadoThI
[IpakTuueckaspaborTa«CocraBlieHHEe U aHAIU3 POJIOC-
JIOBHOM»

Tema 15. CeneKnusi OpraHu3MoB (4 )

JlomMecTukanusa M cejaekuus 3apoKIEHUE CEJIEKIIUU U JTOMECTH-
kanuu Yuyenue H W BasunoBa o LleHTpax IIpouCXOXACHUS
M MHOTO000pa3us KyJbTYpHBIX pacTeHuii Pomp cenexkumu B co3na-
HUH COPTOB pacTeHUN U MOpoJ KUBOTHBIX CopT, mopoja, IITaMM
3aKOH rOMOJIOTHUYECKHUX PSAAOB B HACJIEICTBEHHON W3MEHUYHBOCTHU
H U BaswuiioBa, ero 3Ha4YeHHE TSI CEICKIIMOHHON pabOThI.

MeToapl CEJIEKIIMOHHON padoThl VICKYyCCTBEHHBIN OTOOpP: Macco-
BBIM W WHIAMBUIYAIbHBIM JOmanvl KOMOUHAYUOHHOU CeleKyul.
HcneiTanue npomsBoauTeseil 1mo nmoroMctsy OTOOp MO TE€HOTHITY
C TIOMOIIBIO OIIEHKH (PEHOTHUIIa MOTOMCTBA M OTOOpP MO T€HOTHUILY
¢ nomoibro aHanuza JHK

HcKyCCTBEHHBIM MyTareHe3 KakK METOJ CEJIEKIITMOHHOW padoThI
PagnanyuonHbli M XUMHWYECKHMH MyTareHe3d KaK MCTOYHHUK
MyTaluil y KyJIbTYpHBIX (opM opranusmoB lcnosib3oBaHue
TEHOMHOTO pe- TaKTHPOBAaHUS U METOJIOB pekoMOnHaHTHEIX JTHK
JJIs1 TIOJIy4YEHHsI HCXOAHOTO MaTepuasa JJisl CeJIeKLHUHU

ITomyuyenne mnomumionnoB  BHyTpuBmMIOoBas  rudpuausanus
BrmskoposcTBeHHOE CcKpemBaHue, wid HHOpuauHr HeponactBeH-
HOE CKpelMBaHHWe, WM ayTOpuauHr ['eTrepo3uc M ero npuduHbI
Hcnonp3oBanue rereposuca B ceneknuu OtpanéHHas ruOpuamsa-
must [Ipeonosienne Oecruioust MEXBHIOBBIX THOpHIOB JlocTmike-
HUSI CEJISKIIUHM PACTEHWUI W XUBOTHBIX «3e1éHas peonioyusiy.

CoxpaHeHHE U U3YyYEHUE I€HETHYECKUX PECYPCOB KYJIbTYPHBIX
pacTeHUH U WX JTUKUX POAMYEH ISl CO3JaHUS HOBBIX COPTOB U
ru- OpHIOB  CEJIBbCKOXO3SHWCTBEHHBIX KYIbTYp  H3yuenue,
coxpamnenue u  YnpaeieHue - 2eHeMmuyecKuMu  pecypcamu
CeNbCKOXO03AUCMEEH- HLIX U NPOMBICIOBLIX IHCUBOMMHBLIX 6 UEIAX
VAVUUEHUA CYUeCcmB)- IOUWUX U CO30AHUA HOBbIX NOPOO, JTUHULL U
KpOCCO8, 8 MOM HUCNEe C NPUMEHEHUEM COBPEMEHHBIX MEMOoO08
HAYYHbIX UCCAeOO0BAHUlLl, NepedoBbiX Udell U NePCneKmMUBHBIX
mexHono2ull.

HdeMOoOHCTpaluu

Hoprpere: H Y BaBunioB, 1 B Muuypun, I' JI Kapneuenko,

IT IT JIyxesauenko, b JI Acraypos, H bopnoyr, /I K benses

Tabnuiet 1 cxembl: «LIEHTPBI TPOUCXOKIAECHUS 1 MHOTOOOPA3HUs

KYJIBTYPHBIX PacTe€HHUI», «3aKOH TOMOJIOTUYECKUX PSAAOB B Ha-

CJICICTBEHHON H3MEHUYUBOCTW», «MeTOonabl celeKuumn», «OTnaacH-
Hasi THOpuan3anus», «MyTareHes»
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JIabopaTopHBbIe U IPaKTUYECKHE PadOThI

1 JladopaTtopuaspaborta «/3yuyenne coproB KyiabTyp-
HBIX PAaCTEHHU M MOPOJ JJOMAIIHUX >KUBOTHBIX»

2 JlabopaTtTopHaspaborTa «3ydeHne MeTooB
CEJICKLIMU PACTCHUN»

3 IIpakTtuueckas padborta «lIpuBuBka pacTeHui»

4D KkcKypcus «KOCHOBHbIE METOAbI U JIOCTHIKCHUS CEJIEKITUU
pacTeHui M YKUBOTHBIX (HA CEJICKIIMOHHYIO CTAaHIHIO, INIEMEHHYIO
(epmy, coproncnbITaTEeIBHBIA YyYaCTOK, B TEIUIMYHOE XO3SHCTBO,
B JTaOOpaTOPHUIO arpOyHUBEPCUTETA MM HAYYHOTO IIEHTPA)»

TeMa 16. BUOTEXHO/JIOTHSI U CHHTETHYECKasi OU0I0THus1

(4 9)

OOBEKTHI, HCIIONb3yeMbIE B OHOTEXHOJIOTHH, — KJIETOYHBIC
U TKaHEBbIE KYJIbTYPbl, MUKPOOPraHU3MbI, HX XapaKTE€PUCTHKAa
TpanuuroHHasi OMOTEXHOJOTHsI: XJeOOoIeYeHre, MOJIyYeHUe KHUCIIO-
MOJIOYHBIX MHPOJYKTOB, BHHOJEHME MUKPOOUOIOTHYECKU CUHTE3
OOBEKTHl MHUKPOOHOJIOTUYCSCKUX TexHoaoruir IIpowmsBoicTBO Ocl-
Ka, aMUHOKHCJIOT U BUTAMHUHOB

Co3nanue TEXHOJOTHI M MHCTPYMEHTOB IICJICHAIIPABICHHOTO H3-
MEHEHUSI U KOHCTPYHUPOBAHHSI T'€HOMOB C LEJIbIO IMMOJIy4YeHUs] opra-
HU3MOB M HMX KOMIIOHCHTOB, COJCpPIKAIUX HE BCTPCUAFOIIACCS
B MPHUPOJIC OMOCUHTSTUYCCKUE MyTH

Kiterounast uHykeHepusi MeToApl KyJIbTYpPbl KJIIETOK M TKaHEH
pactenuii u xuBoTHbIX Kpnobanku Comaruueckas ruOpuaA3a-
UsT U COMaTHYeCKUil sMOpuoreHe3 lcnosib30oBaHHE TallIOUIOB
B CCJICKIIMHU pacTeHuil [lonyuenue MOHOKIOHANIbHBIX AHIMUMEIL.
Hcnonvzoeanue MOHOKIOHANIbHBLIX U NOJUKIOHATLHBIX AHIMUME
6 meouyune. VICKYCCTBEHHOE OILUIOHOTBOpPEHHE PEKOHCTPYKIHSI
SIMIEKJICTOK U KJIOHHPOBAHHUE XUBOTHBIX METOJ TpaHCIJIAHTAINU
siep KJETOK  Texnonozuu 0300po6aeHuUs, KyJIbmMuUSUPOGAHUSL
U  MUKPOKIOHAALHO20 PA3ZMHONCEHUSL CElbCKOXO3SUCTEEHHBIX
Kyabmyp.

XpoMoOCOMHasi U TIeHHasi UHKeHepusi VICKyCCTBEHHBIM  CHHTE3
reHa W KoHcTpyupoBaHue pekomOumHaHTHRIX JIHK Coszoanue
MPAHC2eHHbIX Op2aHu3Mo8. JIOCTUIKEHHUsT U NEpPCIIEKTUBBI XPOMO-
COMHOW ¥ T'€HHOW HWH)XCHEePHUH DKOJIOTHYECKHE U ITUYSCKHE IPO-
OJIEMBI T€HHOI HHKCHEPUU

MenuuuHackue OuorexHosoruu Illocmeenomnas yugpposas
meouyuna. IIIIP-ouacnocmurxa. Memaboaomuvli anaius, ceHo-
YeHMpUUECKUll AHAIU3 NPOMEeOMAa 4elo8eKa OJist OYEHKU COCHIOsl-
HUst e20 300poebsi. Mcnonvzoeanue cmeonosvix kiemox. Tapeem-
nasi mepanusi paxa. 3D-6uoumndicenepusi O pazpabomiru
GyHOAMEeHMANIbHBIX OCHO8 MEOUYUHCKUX MEXHONOSUU, CO30AHUsL
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KOMNIEKCHBbIX MKAHEU COUYeMmaHUueM MexXHOA02Ul MpEXMEPHO2O
ouonpunmunea u cxagpgonounea Ons peuienus 3a0a4 NepCcoHaAIU-
3UPOBAHHOU MEOUYUHDBL.

Co3zoanue 6eKmMopHbIX 6AKYUH C Yelblo obecnedenusi KOMOUuHu-
posannoul 3auumol om 6o3oyoumeneu OPBHU, ycmanoeénenue mo-
NEKVAAPHBIX Mexanuzmos @yuxyuonuposanus PHK-codeporcawyux
8UPYCO8, BbI3LIEAIOWUX 0COOO0 oOnachHvle 3ab0Ne8aHUsl UelO8eKd
U IHCUBOMHDBIX.

IeMOHCTPaAaIIUHA

Tabaunbel u _cxembl: «lIcnojib30BaHUE MHKPOOPTAaHU3MOB B
IPO- MBIIUJICHHOM MOPOU3BOJCTBE», «KIIeTOUHAsT HHIKCHEPUs»,
«I'eHHast MH)KCHEPHUSD»

JIabopaTopHBIEe U MPAaKTHYECKHE PadoThI

1l JlabopaTtTopHas paborTa «/M3yuyeHue oObCKTOB
OMOTEeX- HOJIOTHUI)

2MIpaxkTuueckas paborTa «lloydyeHre MOJTOYHOKUCITBIX
OPOJIYKTOBY

3D KCcKYDpcH s «bHOTexXHOTOTH — Ba)KHEHUIIasi IIPON3BOH-
TeJIbHAasl CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJOTHYEeCKOe MPOU3BO/I-
CTBO)»

11 KNACC
102 4, 13 HMX 8 4 — pe3epBHOE BpeMs

Tema 1. 3ap0}K,u;eHne H Pa3BHTHE 3J3BOJIINIIHOHHBIX
npeacraBjie- HUH B OMOJIOTHH (4 9)

DposmoninonHast teopust U Jlapuna I[lpeanochliiku BOZHUKHO-

BeHUs JapBuHu3Mma JKuszne u Hay4dHas gesteiabHocTh U JlapBuHa

JIBIDKyIIre CUiIbl DBOTOINU BUAOB o Y JlapBuHY (BBICOKAS
UHTEHCUBHOCTH Pa3MHOKEHUsI OPraHU3MOB, HACJIEACTBEHHAasl U3-
MEHYHBOCTb, OOph0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIH U UCKYC-
CTBEHHBIN OTOOD)

Odopmienue cuHTeTHYecKOM Teopun sBomonnu (CTD) Heii-
TpambHast Teopust dBoaronuu CoBpeMEHHasl dBOJIOIUOHHAs OHOJIO-
rus 3HaYCHHE DBOJIOMHMOHHON TeopuH B (GOPMHUPOBAHUH HAYIHOMN
KapTUHBI MHpa

HdeMOHCTPpaluHu

Iloprpernl: Apucrorens, K Jluanenn, X b Jlamapk,
D XX Cenr-Unep, 2)K KrioBse, U JlapBun, C C UYeTBEepuUKOB,
N U HImaneraysen, /x Xonaein, /1 K bensie

Tabamibel u cxembl: «Cucrema xuBod npupoxasl (mo K Jlun-
Hero)», «JlecTHuUIla KUBBIX cymiecTB (o Jlamapky)», «MexaHu3m
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(opmupoBaHmsT IpPUCITOCOOJICHUH Yy pacTeHUH M >KUBOTHBIX (110 Jla-
Mapky)», «Kapra-cxema mapmpyrta myrtemectBus U JlapBuHay,
«Haxonxku U J[lapBuHa», «@opMBI OOpBOBI 3a CYIIIECTBOBAaHHE),
«IToponsr TomyOeit», «MHOroodpasne KyJIbTypHBIX (OpPM Kary-
cTb», «Ilopoabl mOMAaITHUX KUBOTHBIX», «CxeMa oOpa3oBaHUS HO-
BbIX BUAOB (mo U JlapBuHy)», «CXema COOTHOIICHUS ABIDKYIIAX
cui sBoOIOIUN», «OCHOBHBIE TOJIOKEHUSI CHHTETHYECKONW TEOpHU
3BOJTIOITAI

Tema 2. MUKPO3BOJIIONNSI B €€ pe3yabTarbl (14 u)

TTomynsmus kak sneMeHTapHas eauHuIla oo CoBpeMeH-
HBIC METOABI OIIEHKH T'CHETUYCSCKOTO Pa3sHOOOpa3us U CTPYKTYPHI
nonyJisinuii VMiaMeHenne reHodoH/1a MOMYJISIIUKA KaK dJIEMEHTapHOe
IBOJIOIIMOHHOE SBJICEHHUE 3aKOH TEHETUYECKOTO pPaBHOBECHUS
Jx Xapnu, B Baiin6epra

DneMeHTapHbIe QaKTOPhI (ABMIKYIIAC CUJIBI) IBOJIFOIIMU MyTalu-
OHHBIN TIportecc KomOuHaTHBHAsT U3MEHUYHUBOCTE Jpetidp TeHOB —
cliy4JaliHbIC HCHAIIPABJICHHBIC U3MCHCHHUS YaCTOT aJUICIICH B TOITYJIsI-
nusix D¢pgexm ocnosamens. Dgpghexkm 6ymoiiouHO20 copabILUKA.
CHudiceHue  2eHemu4ecKko20  pa3zHooOpa3us: npuqunsl u
cneocmeust. ITlposierenue sgppexma Opeiigha cenos 6 boavuiux u
manvix nonyada- yusx. Murpauun M3omsAanyuss  NOMyJISILIMNA:

reorpaduyeckas (ripo- CTpaHCTBEHHAasI), ouosioruyeckas
(penpoayKTHUBHAs)
EcTtecTBeHHBIIT OTOOp — HampaBISIFOMU (akTOp IBOJFOIUAU

DopMBI €CTECTBEHHOI'O OTOOpa: IBHMXKYIIWMH, CTaOMIM3UPYIOIIUMA,
pa3peiBaromuii (mu3pynTuBHEIL) [lomoBoit oTOop Bo3HMKHOBEHIE
M DBOJIIOLMSI COIUATIBHOTO MOBEJICHUSI YKUBOTHBIX

ITprcnocoOIeHHOCTh OPraHW3MOB KakK pe3yJbTaT MHUKPOIBOJIIO-
i BO3HWKHOBEHHE NPHUCHOCOOJICHHI y OopraHu3MoB ApomMopdo-
36l U uavoafantanuu lIpuMepsl MpUCIIOCOOJICHUH y OpraHu3MOB:
MOpGOIOTHYECKUEe, (PU3NOJIOTHYCCKUE, OMOXUMHYCCKHUE, MMOBCICH-
geckrne OTHOCHTEIILHOCTH MPHUCIIOCOOJIEHHOCTH OPTraHUu3MOB

Bun, ero xpurepumn u cTpykrypa BumooOpasoBanue Kak pe3ylib-
TaT MHUKpPOAIBOIIONHHA M3osimust — kirodeBoi (akTop BHI000pa-
3oBanusi Ilytn u crnocoObl BHA00Opa30BaHUs: AJLIONMATPHYECKOE
(reorpaduueckoe), cHMMIATPUIECKOE (DPKOJIOTUYECKOE), «MTHOBEH-
HOe» (MOJUILIONIN3aus, THOpuau3anus) JIIUTEeITbLHOCTh 3BOJIIO-
I[IMOHHBIX ITPOIIECCOB

Mexanuzmbl  (QopMHUpOBaHHsT OHOJIOTHYECKOTO  pa3zHOOOpas3usi

Posb sBOIOIIMOHHOI OMOJIOrHY B pa3padOTKe HAay4YHBIX METOJ0B
coxpaHeHHUsI 6nopa3zHooOpa3usi MUKPOIBOIIONUS U KOIBOJIIOIIHS
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mapa3uToOB U UX X03sieB MexaHu3Mbl (POPMHUPOBAHUS YCTOUIHUBO-
CTH K aHTUOHMOTHKAM U CHHOCOOBI OOPLOBI C HEM

HdeMOHCTpPaILuA

Hoptperer: C C YerBepukon, D Maiip

Tabmuuer  w  cxembl: «MyTanuoHHasT  U3MEHYHBOCTBY,

«IlomyJsisi- 1UOHHAsT CTPYKTypa BuAa», «Cxema NOpOsIBICHUS
3akoHa Xapau— BalHOepra», «/[BWKyllyue CHIIbl DBOJIOIMHUNY,
«DKOJIOTHYECKasT H3OJSIUs IOMYJISIIUA CEBaHCKOW (operm»,
«I"eorpaduyeckasi HW30JSIIUST  JINCTBEHHUIBI CUOUPCKOW U
JTUCTBCHHUIIBI JIayPCKOM,
«I 1oy ISAITMOHHBIE BOJIHBI YHCJICHHOCTH XWIMHUKOB € >KEPTBY,
«CxemMa AelCTBUSI €CTECTBEHHOTO OTOOpa», «PopmMbI OOpHOBI 3a Cy-
miecTBOBaHUEY, «VHIyCTpHUAIFHBIN MeEIaHU3M», «OKHUBBIC HCKOTIa-
embie», «llOKpOBHTEIBCTBEHHAsI OKpacKa >KUBOTHBIX», «[Ipemxy-
IpeXKIaronias OKpacka JKUBOTHBIX», «PHUZNOTOTHUECKHUEC
amantaum», «IIprCmOCOOIEHHOCT, OPTAaHU3MOB M €€ OTHOCHUTEIIb-
HoCTh», «Kpurepuu Buga», «Buasl-gBoHUKN», «CTpyKTypa BHAA
B npupoae», «Crocodsl Bumo0Opa3oBanus», «I'eorpaduueckoe BuU-
Jloo0pa3zoBaHne TPEX BUIOB JIAHABIIICH», «DKOJOTHYECKOE BHJIO-
oOpa3zoBaHMe BHUAOB CHHHID, «llomummonasr pacrennii», «Karycr-
HO-pEIICUYHBIN THOPUI»

OGopynoBanwue: repOapuu pacTeHUH; KOJUICKIIMW HACEKOMBIX;
gydyena NTHI U 3Bepei ¢ MpUMepaMHu Pa3IMIHbBIX MIPHUCIOCOOJICHUH;
gydesa OTHII U 3Bepeil pa3HBIX BHIOB; TepOapuu pacTeHUN OIn3-
KHX BHJIOB, OOpa30BaBUIMXCS Pa3JIUYHBIMU CIIOCOOaMu

JIabopaTopHBIEe H MPAaKTHYECKHE PadoThI

1 JIlabopaTopHasipaboTa «BbISIBICHHEC W3MCHYUBOCTH
y ocobeit oTHOTO BHUAA»

2 JlabopaTtopHas paborTa «lIpucnocodieHnss opraHnus-
MOB M MX OTHOCHUTEJIbHAS 11€J1eCO00pa3ZHOCThHY

3 JlabopaTtopHas pabdoTa «CpaBHCHHE BHIOB 110 MOP(dO-
JIOTHYECKOMY KPHUTCPHIO»

Tema 3. MaKpOIBOJIIOIHS B €€ pe3yjIbTaThI (6 1)

Mertonpl HU3ydeHUs MakposBostonuu IlanmeoHTonornyeckue Me-
TOABI M3ydeHus dBoJironuu Ilepexonnsie GopMbl U QUIOreHEeTHYE-
CKHe Psiibl OPraHu3MOB

Buoreorpaduueckne meronbl w3ydeHHs sBoionun CpaBHEHHE
(ropsl 1 dayHbl MaTEepUKOB U OCTPOBOB buoreorpaduueckue 06-
nacTy 3eMi BUIBI-OHIEMUKHN U PEIUKTHI

OMOPHOIOTHYECKUE U CPABHUTEIIEHO-MOP(HOJIOTHUIECKUE METOIBI
U3YYESHUsI DBOJIIOLMU [ eHeTHYecKue MEeXaHU3Mbl IBOJIIOLIMU OHTO-
reHe3a W MOSIBJICHHS DBOJIIOIUOHHBIX HOBIIECTB ['OMOJIOTHYHBIC
M aHAJIOTUYHBIC OpraHbl PyauMMeHTapHbIC OpraHbl U aTaBU3MBbI
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MonekynsapHO-TCHETHYCCKUE, OMOXUMHUYCCKUC W MaTEMaTHYCCKHUC
METOAbI M3YUYCHHS DBOJIIOLINU I"'oMoOIOruYHbBIE TI'€HbI COBpeMeHHBIe
METOBI TOCTPOCHUS (PMIIOTCHETUICCKUX JICPEBHCB

XpOMOCOMHBIe MyTanyu U 3BOJIFOLUA T'€HOMOB

OO0mue 3aKOHOMEPHOCTH (MpaBWIIa) IBOJOUUU [IpunHyun cmerwvl
@ynrxyuti. HeoOpaTtumMoCcTh 3BOJIONMH ApanTuBHas paauanus He-
PaBHOMEPHOCTH TEMITOB YBOJIFOIIUHN

HdeMOHCTpalluu

Hoptpetri: K M Bbap, A O KosaneBcknii, @ Mrosuiep, D I'ek-
KeIlb

Tabaunbl U cxeMbl: «DUIIOTeHETHYECKUN Psi JTOIIAINY, K ApXeo-
OTEPUKCY», «3Bepo3yOrie smepbhy, «Creronedanbny, « PHHHOGUTHD»,
«CeMeHHBIC TTAaTOPOTHUKNY, «buoreorpaduyeckre 30HBI 3SMITH,
«/Jlpeiidp xkoHTHHEHTOBY», «PenukThly, «HavanpHble cTaIUu dMOPHO-
HAJIBHOTO pPAa3BUTHS ITIO3BOHOYHBIX J>KHUBOTHBIX», «l OMOJOTHYHBIC
U aHAJIOTUYHBIC OPTaHbD, « PyITUMEHTEDY, K ATaBU3MED>, «XPOMOCO-
MHBIC Ha60pBI YCJIOBCKa MW HIIMMIIAH3EC», «I'nmaBHBIC HarpaBJICHUSA
IBOTIOIMUNY, «OO0IIHe 3aKOHOMEPHOCTH IBOJFOITHI

OGopyzioBaHMue: KOJUICKLUH, repOapyum, MYJISHKH HCKOITaeMbIX
OCTaTKOB OPTaHU3MOB; MYJISDKHM TOMOJOTHYHBIX, aHAJIOTHYHBIX,
PYAUMEHTAPHBIX OPTaHOB U aTABU3MOB; KOJUICKIIUH HACEKOMBIX

Tema 4. IIpoucxoKaeHHE U Pa3BUTHE XKHU3HU Ha 3eMJie

(15 9)

Hayuansle rHOOTE3BI NOPOUCXOXKICHHUS JSKU3HH Ha 3eMmiie
AOwnore- He3 W mnaHcnepmus JloHaydHBIEe TIpPEACTABICHUS O
3apOXKJICHUU >KU3HU (KpeanuoHW3M) [ unore3a IMOCTOSTHHOTO
caMO3apOKOCHUS KU3HHU U e€ oIpoBepkeHue ombitamMu © Penm,
JI Cnannannanu, JI Ilacrepa IlpoucxoxaeHue >KHU3HHM U
acTpobnonorus

OcCHOBHBIE OJTallbl HEOpPraHW4eckoil »sBosmonnu IlmanerapHas
(reosioruyueckasi) 3BOJIIONUS  XUMUYEcKass dBoJroluss AOUOTeH-
HBIII CHHTE3 OPraHHYECKUX BEIISCTB W3 HeopraHmdeckux OmnbIT
C Mwiepa u I' FOpu OO6OpazoBaHue MOIUMEPOB M3 MOHOMEPOB
KoanepBatnas rumoresa A W OmapuHa, THNOTE3a OEPBUIHOTO
oyneona JI>x XoinpaeiiHa, reHeTnyeckasi runore3a I Mémrepa Pu-
6o3umbl (T Yek) m runoreza «vupa PHK» ¥V T'mnbepra dopmu-
poBaHne MeMOpaH W BO3HUKHOBEHHE ITPOTOKICTKH

HUctopus 3emnu u Metonsl e€ m3ydeHus lckomaempie OpraHu-
qgeckrue ocTtaTku [eoxpoHosoruss u e€ Metronbl OTHOCHTEIbHAsS
u abcoJIIoTHasi TeOXpOHOJIOTHs | eoXpoHoJIoTMYecKas — IIKaja:
D0HBI, IPBI, NEPUOIBI, IITOXU

Hauanbuble sTansl opraHndeckoi sposronun [losiBieHue u oBO-
JIFOIMA MIEPBBIX KIICTOK 9BOHIOHI/I$I MeTabomm3Ma Bo3HUKHOBeHHE
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nepBbIX dKocucteM COBpEeMEHHBIE MHKPOOHBIE OHMOIUIEHKH Kak
a”aJsior nepBbix Ha 3emiie cooburectB Crpomaronutsl [Ipokapuo-
Thl ¥ DYKapHUOTHI

ITpoucxoxxaenne sykapuoT (cMMOHMOreHe3) DBOIIOIMOHHOE IIPO-
HCXOXKJAEHUE BHUPYCOB IIpomcXoXkIeHHEe MHOTOKJIETOYHBIX Opra-
HU3MOB BO3HHKHOBEHHE OCHOBHBIX I'DYIIII MHOT'OKJIETOYHBIX Opra-
HU3MOB

OCHOBHBIE 3Talbl BOJIIOIHUN BBICIIMX pacTeHH OCHOBHBIE apo-
Mopdo3bel pactennii Breixon pacrenuii Ha cyury I[losiBinenue cro-
POBBIX pacTeHHMH M 3aBoeBaHME WMH cymn CeMEHHBIE PAaCTEHHUS
IIpoucxoxneHue HBETKOBBIX

OCHOBHBIEC 3Tanbl 3BOJIOLUU >KUBOTHOrO Mupa OCHOBHBIE apo-
Mopdo3bl KMBOTHBIX Bennckas dayna KemOpwmiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUMOB IlepBhle XOpIOBBIE >KUBOTHBIC
JKnu3up B Bozme DBomronusi 1Mo3BOHOYHBIX IIponcxoknenue ampu-
ouii u pentunmii IlpoucxorkieHME MIICKOITUTAIOMIMX ¢ MTHIL
Ipuatimn kimrogeBoro apomopdosa OcBoeHHE OeCIO3BOHOYHBIMU
M TTO3BOHOYHBIMH JKMBOTHBIMHU CYIIH

PazBuTHme xu3HM Ha 3emMiie MO 3paM H MepuojiaMm: apxei, mpoTe-
po30ii, mnaseo3oi, Me3030H, KaiHO30M OOmiass xapaKTepHCTHKa
KJIMMaTa M TeoJIOTMYEecKuX mpoiieccoB llosiBneHue u pacuseT xa-
PaKTEepHBIX OPraHW3MOB YTJI€00pa3oBaHUE: €r0 YCIOBHUS W BIIHS-
HUE Ha ra3oBbIi cocTaB aTMOC(hephl

MaccoBble BBIMHUPAHHUSI — DKOJIOTHUECKHE KPHU3HCHI IMPOIIIOTO
IIpuuuHbl U cIeaCTBUA MAacCOBBIX BbIMUpAaHUU COBpPEMEHHBII JKO-
JIOTHYECKHUH KpH3HC, ero ocobeHHocTu IIpobGiema coxpaHeHHUs
OmopazHoO0Opa3us Ha 3emiie

CoBpeMeHHasl cucTemMa oOpraHhdyeckoro mupa IIpuHIUNBl Kiac-
cudukanmm opraHn3MoB OCHOBHBIE CHCTEMATHYECKHE T'PYMIIBI Op-
TaHU3MOB

eMOHCTPaAaIIu#A

IMoptpernl: @ Penm, JI Cnamnanmanu, JI Ilactep, 1 11 Meu-
HukoB, A M1 Omnapun, >x Xonaeiin, I' Mémnep, C Muinep,
I" FOpu

Tabmupr u cxembl: «Cxema onbita @ Pemm», «Cxema orbITa
JI TTacTepa mO M3Y4YEHHUIO CaMO3apOXKJEHUs KU3HN», «CxeMa OIbl-
ta C Mwnmiepa, I' IOpu», «ITanbsl HEOPTaHUYESCKOW DBOJIOITHN,
«["eoxpoHosornyueckast mkaina», «HagaapHble sTambl OpraHnyecKon
SBOTIOITAN, «Cxema oOpa3zoBaHusl SyKapHuoT MyTEM
CUMOHOICHE3a,
«Cucrema >kxuBoil npupoas», «CtpoeHue BUpyca», «KApomMopdo3bl
pactenuit», «PuHHOGUTED, «OTHOKIETOYHBIE BOJIOPOCITH», «MHO-
TOKJIETOYHBIE BOAOpOCHN», «Mxm», «IlamoporHukn», «['oocemen-
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HbIE pacTeHUs», «OpraHbl IBETKOBBIX pacTeHU», «CxemMa pa3BUTUS
JKHUBOTHOT'O MUPa», «KApoMopdhO3bl )KUBOTHBIX», «IIpocTeiiime,
«KumeunomnosnoctHbie», «llinockue uepBu», «HUiieHHCTOHOTHUEY,
«PBI1OBDY, «3emMHOBOIHBICY», «IIpecMbIkaromuecs, «lItuimny, «Mite-
KomuTaroume», «Pa3Burue >KkM3HU B apxerckou spe», «Pa3Butue
KU3HU B MPOTEPO30UCKOMN »pe», «Pa3zBuTHE XKU3HU B MaJIe030M-
CKOM »pe», «Pa3zBurue XKU3HU B ME3030MCKOU »pe», «PazBurue
JKM3HHU B KalfHO30MCKOM 3pe», «CoBpeMeHHas cucTeMa opraHuyve-
CKOTO MHpa»

OGopynoBaHue: repOapuu pacTCHUN Pa3JIHYHBIX OTICIIOB; KOJI-
JEKIUHU HACEKOMBIX; BIIAXKHBIC ITpenapaThl )KUBOTHBIX; PAKOBUHBI
MOJUTIOCKOB; KOJUJIEKIIUU UTITOKOYXKUX; CKEJIEThI MO3BOHOYHBIX >KH-
BOTHBIX; dydYeJia NITHIl U 3BEepei; KOJUIEKIINU OKaMEHEJIOCTEM, 1mo-
JIC3HBIX UCKOITAeMBIX; MYJISI)KH OPTaHUYIECKHUX OCTAaTKOB OPTaHU3-
MOB

JIabopaTopHEBIE H MPAaKTHYECKHEe PadoThI

1 BupryanbsHass mnab op ato pHas p ad ot a «Moxaenu-
poBanue onbIToB Muiepa—HEOpu mo u3ydeHnuo abMOreHHOTO CUH-
Te3a OPTaHUYCSCKUX COCIUHCHHUU B MEPBUYHOU aTMocdepe»

2JlabopaTtTopHas paborTa «/3ydeHHe U OMUCAHUC
HCKO- TaeMBIX OCTAaTKOB JIPEBHUX OPTaHHU3MOB)

3IIpakTuueckas paborTa «/3ydenne ocobeHHOCTEN
CTPOCHHS PACTCHHUI pPa3HBIX OTIICIOBY

4IpaxkTunueckas paborTa «I3ydenne ocoOeHHOCTEH

CTPOCHMSI TO3BOHOYHBIX KUBOTHBIX)

Tema 5. Hponcxomnenne geyioBeKa — aHTPOoIIoreHe3

(10 49) Paspensl ¥ 3324l aHTPOITOJOTHHA METOIbI aHTPOITOJIOT U

CTaHOBJICHHE NPEACTABICHU O MPOMCXOXKIAECHNH 4YesioBeka Pe-
JIMTHO3HBIE BO33peHUs1 CoOBpeMEeHHBIE Hay4dHbIC TECOPHUU

CX0ZCTBO YENoBEKa € >XKUBOTHBIMH CHCTEMaTHUECKOE ITOJIOXKEe-
HUE 4deroBeka CBHIETENhCTBA CXOJCTBA YEJIOBEKA C JKUBOTHBIMU:
CpaBHHUTEIILHO-MOp(doIornyeckue, 3MOpHoJIOTHYECKHe, (PHU3H0II0-
ro-O0MoXuMHUYECKHe, MoBeAgeHYeckne OTINYUsA UEeI0BEKa OT KUBOT-
HBIX [IpsAMOXOXKI€HHEe M KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB
PasBuTue rojgoBHOro Mosra U BTOPOM CUTHAJIBHOU CUCTEMBI

JBwxkymue cuibl ((pakTophl) aHTpPONOTEeHE3a: OHOJIOTUYECKHUE,
conuanbHble COOTHONIEHHE OMOJIOTHYECKUX U COIUAIbHBIX (hakTo-
POB B aHTPONIIOTE€HE3E

OCHOBHBIE CTaJUM aHTpOIlOreHe3a PaHHME YenoBeKOOOpa3HbIC
00e3bsIHBI (IIPOKOHCYJIBI) U PAaHHUE MOHTUIABI — OOIIME MPEIKH Ue-
JIOBEKOOOpa3HBIX 00E3bsIH M JII0JAeH ABCTPAIONMUTEKHN — JBYHOTHE
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npeaku maroaer UenoBeKk yMenblii, MepBble WU3TOTOBIECHUS OpyAUN
Tpyaa YesoBeKk OpsIMOXOISILIMN U NEPBBIA BBIXOJ JIIOJAEH 3a mpe-
nensl Adprukn UenoBek relaenbOeprckuii — oOmHN TpeIoK HeaH-
JIEPTAIIBCKOTO YeJIOBEKa M 4HeJIoOBeKa pa3yMHOro YenoBek HeaHOEp-
TaJIbCKUM KaK BUJI JIIOAEU XOJOJAHOTO Kiumata UenoBeK pa3yMHbIH
COBPEMEHHOTO THUIIA, JEHUCOBCKUN uesoBek OCBOEHHE KOHTHUHEH-
TOB 3a npenesiamMu Adpukn IlaseoreHeTnka MU MmajeoreHOMHKaA
DBOJIIOLMSI COBPEMEHHOTO 4enoBeKka EcrecTBeHHBIN 0TOOp B MO-
OyJSIUSIX 9eJloBeKa MyTalMoOHHBIM MpOIlecC M MOJMMOPQHU3ZM
TTomynsimuoHHBIE BOJIHEL, Apeiid reHoB, Murpanus u «3p@exT oc-
HOBATEIIsD» B MNOITYJISIIUASIX COBPEMEHHOTO YEJIOBEKa
Yenoseueckue pacel Ilonsitue o pace bosbsiine pacel: eBporie-
ouaHas (eBpas3uiicKasi), aBCTpaJio-HEerpouaHas (3KBaTOpHaIbHAsA),
MOHTOJIOWTHasl (a3MaTcKo-aMepHuKaHcKas) Bpemst u mytu paccere-
HUSI 4eIoBeKa Mo riaHere EOMHCTBO denoBedecKux pac
Hayunast HecocTositensHOCTE pacn3ma IlprucrnocoOiieHHOCTh
YeJI0BeKa K pas3- HbIM YCJIOBHUSIM OKpY>Karomiei cpensl Bimsiaue
reorpadudecKkoi cpensl u aApeiida reHoB Ha MOP(OIIOTHIO U
¢uznooruro dyesoBeka MeXAUCIUTUIMHAPHBIE METOBI B
¢pusngeckoit (OMOJIOrHYESCKOM) aHTPOIIOJIOTUN DBOJIFOIIMOHHAS
AHTPOMOJIOTHS U MaJICOAHTPOIIOJO- TUS YEIIOBEYECCKUX
nonyJsiuuii buoconuanbHbple MCCIEAOBaHUS IPUPOILI YEJIOBEKA
HccnenoBanue KO3BOIIOLMHA OHUOJIOTHYECKOTO
U COLIMAIIBHOTO B YEJIOBEKE
HdeMOoOHCTpaluu
Iloptpersl: U Japsun, JI Jluku, A A Porunckuii, M M I'e-
pacuMoB
TaGauibel U cxeMbl: «MeToabl aHTPOIIOJIOTHN», «I 0JOBHOW MO3T
JeJioBeKka», «YesoBekooOpa3Hbie 00e3bsiHbI», «CKeJIeT YeloBeKa
M CKeJeT mMMIaH3e», «PyanuMeHThI U ataBuU3MBD», «/IBHXKyminue
CHJIBI aHTPOIIOT€HE3a», «IBOJIOIIMOHHOE JIPEBO YEJIOBEKa», KAB-
CTPAJIOIIUTEKY», «HenoBEK yMenbli», «HenoBeK NpsIMOXOISIINN,
«JlenucoBckuii uyesoBek» «Heannepranbsubny, «KpomMaHbOHIIBD,
«IIpenkm dyenoBeka», «IDTambl HSBOJIIOLMH YeloBeKa», «Packl
qes0- BeKay
OO0opynioBanmne: MYJSIKM OKaMEHEJIOCTEH, IPEIMETOB MaTepH-
AJIHOM KYJIBTYPBI NIPEIKOB HenoBeKa; penpoaykinu (dpororpadun)
KapTHH ¢ MHUQPOIOTHUESCKUMHA U OHMOJICCKHUMHU CIOKETaMH IIPOHC-
XOXKIACHUST YeJIoBeKa; (poTorpadmm HaXOJOK MCKONAEMBIX OCTATKOB
4eJIoBeKa; CKEJeT YeJIOBEKa; MOJIe]b dYepela YeloBeKa M depena
IIMMITaH3€; MOJICJIb KHCTH YEJIOBEKa W KHUCTHU IIMMIIAH3€; MOJEIIN
TOpca NPEeaKOB YeJIOBeKa
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JIabopaTopHbIEe H MPAaKTHYECKHE PadoThI

1 JabopaTtopuas paborta «/3ydeHue ocobeHHOCTEH
CTPOCHHSI CKEIeTa UeJIOBEKa, CBSI3aHHBIX C MPSIMOXOXICHUCM)

2lpakTtuueckasapaborTa «/3ydeHne dKOJIOTHUECKUX
aJanTaiii 9eJI0BeKa

TeMma 6. IK00Orusi — HaykKa 0 B3aMMOOTHOIIEHUSIX
OPraHUu3IMOB ! HaJOPraHHU3MEeHHBbIX CHCTEeM C
OKpYyzKalolie#d cpenou (3 4)

3apoxaeHrne W pa3BUTHE DKOJIOTHH B Tpynaax A I['ymbompnara,
K ® Pyase, H A CeepuoBa, D I'ekkenss, A Tenciu, B H Cy-
kauéBa Pasznensl m 3agaum sKojgoruu CBsI3b DKOJOTHH C JAPYTUMU
HayKaM#

Metoasr skonorun llomeBrie HaOIIOACHUS  DKCIIEPUMEHTHI
B OKOJIOTHM: MPUPOJHBIE U jabopaTtopHble MoOJIeTUpOBaHUE B DKO-
jgoruu MOHUTOPHUHI OKPY>KAIOWIEW Cpelbl: JIOKAJIbHbIM, pPEruo-
HAIIBHBIA U TJ100aTEHBIN

3HadyeHNWE SKOJOTHYECKHUX 3HAHUM JJIsI YeJIoBeKa OKOJIOTHYe-
CKO€ MMPOBO33pEHHE KaK OCHOBa CBsI3€l 4YeJloBeYecTBa C MPUPO-
a0 DOpMUPOBAHUE DKOJOTHMYECKONH KYJIbTYPbl M DKOJOTHYECKOU
TPaMOTHOCTH HACEJICHUS

HdeMOHCTPpaluHu

Hoprpersr: A I'ym60apaT, K @ Pynibe, H A CeBepiioB, D I'ek-
keiab, A Tencmm, B H Cykaués

Tabnwuuel U cxeMmbl: «Pa3nensr 9Koaorum», «MeToabl DKOJIOTHN,
«CxemMa MOHUTOPHUHIa OKPY XKAIOLIeH cpebl»

JIabopaTopHEBIEe H MPAaKTHYECKHEe PadoThI

JJadbopatopHas paborTa «/3yuyeHne MeTOIOB SKOJIOTHYE-
CKHX HMCCJIEJOBaHUI»

TeMma 7. OpraHu3MbI M cpeda oOHuTaHus (9 1)

Dkosiornyeckue (akToOpbl MU 3aKOHOMCPHOCTH UX JICUCTBUS
Knaccudukarms 3KoJOTHYSCKUX (PaAKTOPOB: aOHMOTHUYECKHUE, OHO-
THYECKHE, aHTpororeHHbple OOmme 3aKOHOMEPHOCTH JCUCTBUS
sKkoJsiorndecknx (axropor IlpaBmiio munumyma (K Ilnpenrens,
FO JInbux) TomepaHTHOCTL DBPUOMOHTHBIC U CTCHOOHMOHTHBIC Op-
TaHU3MBI

Aobuornyeckue (Qakropbl CBeT Kak 3KOJOTHYSCKHU (akTop
JelicTBrEe pa3HBIX YyYacCTKOB COJITHEYHOT'O CHEKTpa Ha OPTraHU3MBI
DKOJIOTHYECKHE T'PYIIIbl PACTEHUN M YKMBOTHBIX 110 OTHOUIIEHUIO
K cBety CurHajbHasl pojib cBeta DOTOIepruoOaAnu3M

Temniepatrypa Kak 3kojorudeckuii dakrtop JleiicTBue Temriepa-
Typbl Ha opraHusMmbl [loHKHWIOTEpMHBIE U IOMOHOTEPMHBIE Opra-
HU3MBI DBPUTEPMHBIC U CTCHOTEPMHBIC OPTaHU3MBI
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BraxkHOCTh Kak akonorudeckuil pakrop [IpucnocoOneHms pac-
TEHHUH K MO AepIKaHHUIO BOTHOTO OastaHnca Kitaccudukanus pacre-
HHUH 110 OTHOMICHUIO K Boae [IpucrmocoOneHmst >)KWBOTHBIX K U3Me-
HEHUIO BOJHOTO PEXXUMa

Cpenpbl OoOUTaHUSI OPraHU3MOB: BOJIHAsS, HAa3€MHO-BO3YyIIHAsI,
NOYBCHHAsI, TJIyOWMHHAs IIOIIOYBCHHAsI, BHYTPHOPTaHU3MCHHAas
Du3NKO-XUMUYECKHUE OCOOEHHOCTH CpeJi OOWTaHUSI OPTraHU3MOB
IIpucnoco6iieHust OpraHu3MoOB K KHM3HHU B Pa3HBIX cpejiax

Buosnornuyeckue putmbl BHemHue u BHyTpeHHUE puUTMbl CyTOY-
HBIE U TOOWYHBIE PUTMBI [IpHCTIOCOONCHHOCTh OPraHU3MOB K Ce-
30HHBIM HU3MCHCHHUSM YCIOBUH JKU3HU

JKuznenHbIe pOopMBI OpraHu3MoB [loHsATHE O >KHU3HEHHOH (op-
me JKusHeHHBIE (POPMBI pacTeHHUH: HAEPEBbsI, KyCTapHUKH, KyCcTap-
HUYKHA, MHOTOJICTHHE TpaBbl, OIHOJICTHHWE TpaBhl JKU3HCHHBIC
(opMBI KMBOTHBIX: THIAPOOHUOHTHI, TEOOHOHTHI, adpoOMoHTHI Oco-
OCHHOCTH CTPOCHUSI U 00pa3a KU3HHU

Buotudeckue ¢akrtopel Bumel OMOTHYECKHX B3aMMOJICHCTBUIA:
KOHKYPCHIIUSI, XHUIIHUYECTBO, cuMOmno3 u ero Qopmer I[lapaszu-
THU3M, KOOmepamnusi, MyTyaJu3M, KOMMEHCAIN3M (KBapTHUPaHTCTBO,
HaxneOHmdecTtBo) Herpodudueckne B3amMomeHCTBUA (TONUYECKHUE,
dopuueckue, ¢dadbpuyueckue) 3HAUYCHHUE OHUOTUYCCKUX B3aUMOICH-
CTBHUIl 118 CyLIECTBOBAaHHUS OPTaHU3MOB B cpene oourtanus IlpuH-
UIT KOHKYPEHTHOTO HUCKITFOYCHHUS

eMOHCTPaAaIUu#A

Tabnuubel U cxeMbl: «DKojorndeckue Qaxrtope», «CBeTOBOM
CHEKTP», «DKOJOTHYCCKUE TPYIIIbl >XUBOTHBIX MO OTHOIICHUIO
K CBeTy», «TeIUIOKpOBHEIE >XHUBOTHEBIC», «XOJIOTHOKPOBHBIC >XH-
BOTHBIC», «DU3HOJIOrHYCCKUE aIariTaliyd >KUBOTHBIX», «Cpebl
oOuTaHUS OPTraHU3MOBY», «bHonormyeckme PHUTMBD, «OKW3HEHHBIE
dopmel pacTeHmit», «Ku3HeHHBIE (DOPMBI KUBOTHBIX», « DKOCHUCTE-
Ma MIMPOKOJIMCTBEHHOTO Jeca», «DKOCHUCTeMa XBOWHOIO Jieca,
«enu nutanus», «XumHu4dectBo», «Ilapazutuzm», «KoHkypeH-
sy, «CumMonosy», «KoMMmeHcammn3m

OO0opynoBanwue: repOapuu pacreHuit u JKUBOTHBIX,
OPHUCTIOCOOJICH- HBIX K BIUSHHIO PA3IUYHBIX SKOJOTHYECKHUX
¢axTopos; repbapun CBETOITFOOUBHIX, TEHEITIOOUBBIX u
TEHEBBIHOCJIUBBIX PACTEHUI; CBe- TOJIIOOHMBBIC, TCEHEJIIOOUBBIC U
TEHEBBIHOCJINBbIE KOMHATHBIC pacTe- HHs; repOapuu M KOJUICKIIUH
TCIUTOJIFOOUBBIX, 3WUMOCTOMKHX, MOPO- 30yCTOWYHBBEIX PAaCTCHUI,
gydyejla NOTHIl M 3Bepel; repObapuu pacTeHUH, OTHOCSIIUXCS K
rurpoduTam, KcepodHuTaM, ™Me30(pUTaM; KOMHATHBIC paCTCHHSA
JMaHHBIX TPYNON; KOJUICKIIUH >KHUBOTHBIX, OOM- TalOIINX B Pa3HBIX
cpenax; repOapuM ¥ KOJUICKIIMM PACTEHHWH © JKHU- BOTHBIX,
oOnamaroIux YepTaMu IIPUCITIOCOOJIEHHOCTH K CE30HHBIM
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U3MCHCHHUSIM YCJIOBHH KU3HU; repOapuu U KOJUICKIHU PACTCHUI
1 )KUBOTHBIX Pa3JIMYHBbIX KHU3HCHHBIX (I)OpM, KOJIJICKIITMHU >KHUBOT-
HBIX, YYaCTBYOIIAX B pa3IuIHbBIX OMOTHYECKUX
B3aUMOJENCTBUAX

JIabopaTopHBIE H MPAaKTHYECKHEe PadoThI

1 TabopaTtopHas paboTa «BrIsiBIeHHe IPUCTTOCOOICHUN
OpPraHU3MOB K BIIMSIHHIO CBETa»

2 JlabopaTtopHas paboTa «BbIsiBICHUE IIPUCITOCOOTICHUN
OpraHu3MOB K BIIMSIHHUIO TEMIIEpaTypPbD»

3 JlabopaTtopHas paboTa «AHaTOMHYECKHE OCOOCHHO-
CTH pacTeHHUU W3 Pa3HBIX MECT OOUTAHUS

TeMa 8. IK0O/JIOTHUSA BHAOB U MONMY/IANHN (9 1)

DKOJIOTUYECKHUE XapaKTEPUCTUKU TMONMyJsinuu  [lomyssinust  Kak
Omosyorndeckasi cucreMa Poib HEOTHOPOIHOCTH Cpenbl, (pHu3mude-
CKHX 0apbepoB N OCOOEHHOCTEH OMOJIOTHMH BUIOB B (POPMUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYphl momyisiiuii OCHOBHBIC TTOKa3aTeIHd
OONYJISIAHU: YHUCIICHHOCTH, IUIOTHOCTH, BO3pAacTHAas MW MOJIOBas
CTPYKTYypa, POXKIAEMOCTh, TIPUPOCT, TEMIT POCTa, CMEPTHOCThH, MHU-
rpamnus

DKoJiorudeckasi CTpykrypa nomyssinuu OIlleHKa YHMCIE€HHOCTH
nonysiuuy JluHamMuka nonyssinuu U e€ peryisiuusa buortnue-
CKHUH MOTEHUHAJT OOy MoJeJIupoBaHUE AUHAMHUKHU MOMYJIs-
nuu KpuBble pocTa YHMCISHHOCTH Tonyisinuu KpuBbie BbIKHBa-
HUsT Perynsnus YHCICHHOCTH TONMYJSIHHA: poib (HaKTOpPOB,
3aBUCSIIUX U HE 3aBUCSIINUX OT IJIOTHOCTU DKOJIOTHYECKHUE CTpa-
Teruu BUIOB (r- u K-cTparerun)

ITonssTne 06 »KoJlIOrMYecKoil Hulle Buaa Mectoobutanue MHO-
roMepHasi Mmozenb 3kosiorndyeckoil Humm Jbx M XaruuHcona Pas-
MEpBl AKOJOTHYECKOW Humwu lloTeHnmampbHasT W peaan30BaHHAS
HUIIHA

Bun kak cucrema nomyisimuid Apeanbl BUAOB Buabl u ux xus-
HEHHbIE CTPATETUM DKOJOTHYECKHUE IKBUBAJICHTHI

3aKOHOMEPHOCTH MOBEJICHUSI U MUTPAITUN >KUBOTHBIX broioru-
YEeCKHE MHBA3UU YYKEPOJIHBIX BUJIOB

HeMOHCTpanuu

Iloprper: JIoxk 1 XaTtunHCOH

Tabmuubl ¥ cXeMBI: «ODKOJIOTHYECKHUE  XapaKTePUCTUKHA
nonyJisi- nuu», «lIpocTpaHcTBeHHass CTPyKTypa MOOMYJSILIAN,
«Bo3pacTtHple THpaMuIbl  TONYJSIHN», «CKOPOCTh 3aceyIeHUs
OOBEPXHOCTH 3eM- JH pPa3IudHbIMUA OpraHu3Mamm», «Momaersb
skosiorndyeckoi Hummu Jx M XarunHcona»

OOopynoBaHue: repbapuu pacTCHHUN; KOJUICKIIUUA >KUBOTHBIX
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JIabopaTopHBbIe U IPaKTUYECKHE PadOThI
JlabopaTtTopHas paborTa «lIpucnocodiieHus ceMsH
pacTte- HUl K pacCeIeHUuIO»

TeMa 9. IK0JIOrHsi COOOIIECTB. DKOJIOrHYeCKHe

cucremMsbl (12 q9)

CooOmecTtBa opraHu3sMoB buonenos m ero crpykrypa Cssizu
MEXIy OpraHHM3MaMH B OHMOIIEHO3€

Oxocucrema kak oTkpbITas cucrema (A Jx Tencnn) DyHKIH-
OHAJIbHBIE OJIOKHM OPTaHU3MOB B DKOCHCTEME: MPOIYIEHTHI, KOHCY-
MEHThI, peayueHTbl Tpodwuueckue ypoBHu Tpodwuueckue nenu
n cetu AOmormdeckue OJIOKH 3KocucTeM IIoYuBBI M MBI B PKOCH-
cremax KpyroBopor BemiecTB M IIOTOK SHEPIrHUH B DKOCHCTEME

OCHOBHBIE MOKa3aTeJIM JKOCHUCTEMBl buomacca W NOpOIyKIUs
DKOJIOTHYECKHE NMUPAaMHUIbI YUCcesl, OMOMAacChl U SHEPTUU

Junamurka sxocucmem. Kamacmpogduueckue nepecmpotiKu.
Dnykmyayuu. HammpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIIECTB —
cykneccnu IlepBudHbIE W BTOPUYHBIE CYKIIECCUU M UX IIPUYIUHBI
AHTPOIIOIeHHbIC BO3JICHCTBUSI Ha cyKlleccun KitmmakcHoe coo0-
mecTBO buopaszHoobOpasue ¥ moJITHOTAa KPyroBOpOTa BEIIECTB — OC-
HOBa yCTOHYHNBOCTH COOOIIECTB

ITpuponnbie sKOCHUCTEMBl JKocucmembl 03Ep u pek. Dxkocucme-
Mbl Mopell U OKeaHnos. DKocucmemvl myHOp, N1eco8, cmeneu, nyc-
Mmuitb.

AHTPOIIOTEHHBIE  AKOCHCTEMBI ~ATpPOIKOCHCTEMA  ATpPOIICHO3
Paznmuunst MeXxy aHTPONMOTEHHBIMHM M NPUPOAHBIMH IKOCHCTEMa-
MU

Vpboskocuctembl OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem [ o-
ponckast ¢giopa u (ayna CuHaHTpoOIHM3aLUsI TOPOJACKOH (ayHbI
Buonornyeckoe u X03SHCTBEHHOE 3HAYEHHE arpOdKOCHUCTEM U yp-
OosKocHuCcTEM

3akoHOMEpHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBHUN
OPraHU3MOB B DKOCHCTEeMaX Po/ib KACKaAOH020 2¢hhekma u U006~
a0uuxamopos (Kuwouesvix 8U008) 8 (DYHKUUOHUPOBAHUU IKOCU-
cmem. IlepeHOC DHeprur W BEUIECTB MEXJIY CMEXKHBIMH
3KOCHUCTE- MaMH Y CTOMYMBOCTb OPraHU3MOB, IONYJISILUN U
9KOCHCTEM B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTCHHBIX
BO3JIeMCTBUN

Mexanuzmol 6030eticmeust 3acpsA3HEeHUll pPAa3HbIX MUNOE HA
CcYyOOp2aHUZMEHHOM, OP2AHUBMEHHOM, NONYIAAYUOHHOM U IKOCU-
CMEeMHOM YPOBHSX, OCHOBbL IKOJOSUUECKO20 HOPMUPOBAHUSL
anmponozenno2o 6030elicmeus. MeTOMOIOTHSI MOHHUTOPHHTA €CTe-
CTBEHHBIX M aHTPOIIOI€HHBIX YKOCHCTEM
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HeMOHCTpaIuu

IHoptpet: A JI)x Tencnu

Tabmune! u cxeMmbl: «CTpyKTypa OHOIIeHO3a», « DKOCUCcTeMa IIn-
POKOJIMCTBEHHOTO JIeca», «IKOCUCTEeMa XBOWHOTO Jeca», «DyHK-
IIUOHAJIBbHBIC TPYHIIBI OPTaHU3MOB B »KocucTeMe», «Kpyrosopot
BEIISCTB B 3KocucTteMme», «llernmm nmuranus (rmactOumIHasi, AETPHUT-
Has)», «DKOJOruueckass NupamMujia 4ducen», «IKOoJOoTrhuvyeckas MNu-
pamMuaa OmoMacchl», «DKOJIOTHYECKash MUpaMuaa SHeprum», «O0-
pazoBaHue Oosota», «llepBuunHasi cykueccusi», «BoccraHosiieHue
Jleca mocie moxkapa», «IDKocucTema o3epa», «ArpoueHos», «Kpy-
TOBOPOT BEIIECTB M IIOTOK SHEPrHU B arporeHose», «IIpumepsr
yPOOIKOCHUCTEM»

OGopyrnoBanue: repéapun pacTeHUI; KOJUICKIIMY HACEKOMBIX;
qydesia NTHUIL U 3BEpPEH; repOapuu KyJIbTYyPHBIX M JIMKOPACTYIIIUX
pacTeHul; akBapuyM KaK MOJEIIb 9KOCHUCTEMBI

JIabopaTopHbIe U IPaKTUYECKHEe PadoThI

I1llpakTuueckas paborTa «/3yuenue u onucanue ypoo-
3KOCHCTEMBD»

2JladopaTtopHasa pabortTa «MM3ydeHue pazHooOpa3us
MEJIKUX TTOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX DKOCHCTEMaxX»

3D KCKYDPpCHS «IKCKypCcHsl B TUITMUYHBIA OMOreoneHos3 (B J1y-
OpaBy, Oepe3HsK, €NbHUK, Ha CYXOIOJBHBII HJIM MOWMEHHBIA JIYT,
03epo, 60710TO)»

4 DKCKYypCHS «IKCKypcHsl B arpodKocucTtemMy (Ha moJie Uiu
B TETUIMYHOE XO3SIHCTBO)»

TeMma 10. Buochepa — riaodanbHass 3KocucTeMa (6 )

Buocepa — oOmierianerapnas o0oJjiouka 3emiiM, TAe Cylle-
CTBYET WJIM CYIIECTBOBaja >KU3Hb  Pa3BUTHE MNpPE/ICTABICHUIN
0 ouocdepe B Tpynax D 3Brocca Yuenue B U Bepuaackoro o ouo-
chepe ObGmactu O6mochepnr u e€ coctaB JKuBoe BemecTBo Onocde-
pbl B ero GYHKIUHA

3aKOHOMEpPHOCTH CyHIeCTBOBaHHUs Omocheprl OcobeHHOCTH
Ouocdepsl Kak I100albHOW 3KOCHCTEMBI JIMHAMHYECKOE paBHOBE-
cue B Ouochepe KpyroBoporsl BemieCTB U OMOICOXUMHUYCCKUE IIH-
KIIBI (yTJepomaa, a3oTa) PUTMHUYHOCTE sIBIICHUI B Onocdepe

3onanpHOCTE Ouochepnt I[lonssTHe 0 GuoMe OCHOBHBIC OHOMBI
CyILIN: TYHApA, XBOWHbBIC Jieca, CMEIIAaHHbIE U HIMPOKOJHUCTBEHHBIC
Jieca, CTEIH, CaBaHHBI, MyCThIHU, TPOIMMUYECKHUE JIeca, BBICOKOTOPbs
Kimmmar, pacTUTeNIbHBIN U )KUBOTHBI MUpP OMOMOB CYIIIH

Crpykrypa U (PyHKIUSI )KUBBIX CHCTEM, OIEHKA UX PECYpPCHOTrO
rnoTeHurasa u 6uochepHbIx PyHKIHI
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HeMOHCTpaIuu

Ioptpetsl: B 1 Bepnaackuii, D 3rocc

Tabmuuer n_cxemsel: «I'eochepsr 3emum», «Kpyrosopor azora
B npupoae», «Kpyrosopor yrinepona B npupozue», «Kpyrosopor
KHCIOpOoZia B mnpupojie», «KpyroBopor BOJbI B IIPHUPOJICH,
«OcHOB- Hble OMOMBI cymmn», «KiumMmarudeckue rosica 3eMiin»,

«TyHnnpa»,
«Taira», «CwmemanHblii Jjec», «IUpPOKOJIMCTBEHHBIA JIEC»,
«Crernb, «CaBaHHa», «ITycTbIHY, «Tponuueckuit Jec»

OOGopynoBaHue: repdapuu pacTeHHU pa3HBIX OHMOMOB; KOJJICK-
[N >KUBOTHBIX

Tema 11. Yest0BeK M OKpyzKalollasi cpena (6 9)

DKOJIOTMYECKHE KPHU3UCHI U UX NPUYHHBI Bo3aelicTBue yeiose-
Ka Ha Omocdepy 3arpsisHeHHE BO3AYIIHOU cpeabl OxpaHa BO3MY-
xa 3arpsi3HeHHe BOJHOI cpenbl OxpaHa BOJHBIX pecypcoB Pas-
pyuienne mouBbl OXpaHa MOYBEHHBIX PECYypCOB Hsmenenue
KIIMMaTa

AHTpPOIIOTeHHOE BO3JI€fiCTBME Ha PACTUTEIbHBIM U  YKHUBOTHBIN
mup OxpaHa pacTHUTEIBHOTO U KUBOTHOrO Mupa OCHOBHBIE NMPUH-
munbl oxpanbl npupoasl Kpacueie kaurn Oco0o oxpaHsieMble TIpH-
ponable  Teppuropun  (OOIIT) borannueckue canbl U
300JIOTHYECKHE MTapKNU

OCHOBHBIE TPUHLHMITBI YCTOWYHUBOTO pPa3BUTHS 4YeJIOBEYECTBa
u npupoasl PanmoHaIbHOE HPHUPOAOINOIB30BAHUE M COXPaHEHHE
OmoJiorudeckoro pasHooOpaszust 3emun OOmIMEe 3aKOHOMEPHOCTH
TJI00AaTbHBIX IKOJIOTHYECKUX KPHU3UCOB OCOOEHHOCTH COBPEMEHHO-
rO KpH3HCa U €r0 BEPOSITHBIC ITOCIE/ICTBUS

PazBuTtHe  METOJOB  MOHHMTOPHMHIA  Pa3BHUTHUsI  OIACHBIX
TEXHOTE€H- HBIX IporeccoB Cucmemnvie ucciedo8anus nepexooa
K pecypco- cbepezarowjeli u KOHKYPEHmMOCNOCOOHOU dHepeemuKe.
Buo- nmormdueckoe pasHooOpaszme m Omopecypcwl Hayuonanvhoie
uHopmayuonnsle cucmemsl, obecneyugarwue OOCMyn K
ungop- mayuu no cOCMOAHUIO OMOEAbHBIX BUA08 U IKOCUCHIEM.
OcHogbl  3KOpeabunumayuu 3Kocucmem u cnocobvos 60opvbvl ¢
buonospesicoe- HuamMu. PexoncmpyKyus MOPCKUX U HA3EMHBIX
aKOCUCmEM

eMOHCTPaAaIIu#A

Tabauinel U cXeMbl: «3arpsi3HeHue aTMocdepbl», «3arpsi3sHeHHE
ruapocdepb», «3arpsisHeHHe No4YBbD, «llapHukKoBBIH d>dderT,
«Ocob0 oxpaHsieMble MPUPOJHBIE TEPPUTOPUN», «Monenn yrpas-
JISIEMOT'0 MHUpa»

Oo6opynoBanue: pororpaduu OXpaHsIEMbIX PACTCHUH U KUBOT-
HbeIX Kpacnoll knuru P®, KpacHoll kHUTM pernoHa
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ewwedlodu senoged seHdawud|

TEMATWYECKOE MJIAHUPOBAHWUE YYEBHOIO MNPEAMETA «BWOJIOMUA»

VYuebnsiit npenmer «buonorusp (yriayOJEHHBIN yPOBEHB)
Bcero 204 4, u3 HuUx 9 4 — pe3epBHOE BpeMs

10 KITACC

(3 4 B Hegento, Bcero 102 4, U3 HMX 1 4 — pe3epBHOE BpeMs)

TeMsbl ypoKOB
H KOJIH4YeCTBO
JacoB

OcHOBHOE cogepkKaHHue

IIraHUpyeMble BHIBI yIe0HOH
IesiTeTbHOCTH 00yYaroIuXCsi

TEMA 1. BUOJIOTHUA KAK HAY

KA (1 9)

1. Buosiormusi Kak
KOMIIJIEKC- Hasi HAyKa
M KaK 49acCTh
COBPEMEHHOT O
oOmiecTBa

(19

CoBpeMeHHast OHOJIOTHST — KOMIIJIEKC-
Hasi Hayka KparTkasi HICTOpUs pa3BUTHS
Oounonornu Buosnorndyeckue HayKu

M U3y4daeMbIe UMHU IIPOOICMBbI
DyHIaMEHTAJIbHbBIC, MPHUKIIAIHBIC

U IIOMCKOBbBIC HAYYHbBIC HCCIICHOBAHUS

B OmoJyoruu

3HaueHue OHMOJIOrHu B (pOPMUPOBAHUU
COBPEMEHHOI €CTECTBEHHO-HAYyYHOMH
kaptuHbl mupa [Ipodeccun, cBsizaHHBIC
¢ 6uornorueii 3HaueHrue OMOIOTHH

B IIPAKTHYECKOM eI TEIIbHOCTH YEI0BE-
Ka: MEIHIINHE, CEIbCKOM XO3sICTBE,
IMPOMBIIIICHHOCTH, OXpaHe MPHUPOJIbI
deMoHCTPAIIuHU

[Moptpetsl: ApucroTens, Teodpacr,

K Jlunneii, XK b Jlamapk, U [lapBuH,

PackpeiBaTh coaepikaHWEe TEPMUHOB
Y MOHSITUI: HAyYHOE MUPOBO33PEHHE,
HAyYHAas KapTUHA MUPA, HAYIHBIH
METO/1, TUIIOTE3a, TEOPHsI, METOJIbI
HICCIICIOBaHMSI

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MeCTO U pOJib
cpeay ApYyTrHUX eCTeCTBEHHBIX HAyK
OLleHl/IBaTb BKJIaZ OTCYCCTBCHHbBIX
y4EHBIX B pa3BUTHE OMOJIOTHH
O1eHUBATh POJIb OMOJIOTHYECKUX OTKPbI-
THIT 1 COBPEMEHHBIX NCCIIeIOBaHUN
B pa3BUTHU HAYKHU U

MPAKTHYIECKON AeATeIbHOCTH

JIFONEN

TTepeuuncisite npodeccuu, CBsI3aHHbBIE
C COBpeMeHHOi Ononorueit
TTpuBOINTH TIPUMEPHI MPAKTUUESCKOTO




L1—01 "aH380dA MIaHHIUIALIK "B IOLOMI

GS

VY T'apseii, I' Mennens, B 11 Bepnan-
ckuii, 1 I1 IlaBnoB, 1 M MedHUKOB,
H U Baswiios, H B Tumodeen-Pecos-
ckuii, [bx Yorcon, @ Kpuk, /| K be-
JIsSICB

Tab6auiibl U cxembl: «CBsi3b OHOJIOTUH
C IpYyrUMHU HayKaMm», «CucreMa
OHOJIOTHUYCCKHUX HAYKY

HMCIIOJIL30BaHUs JIOCTHKEHUN OMOJIOrUU
B MEOUIINHE, CEIbCKOM XO3IHUCTBE,
OPOMBILIIEHHOCTH U OXPaHe HPUPOIbL

TEMA 2. 2KUBBIE CUCTEMbI 1 UX N3YV4YEHME (2 a)

2. 2KMBBI€ CUCTEMbI
M UX CBOMCTBa
(19

JKuBBIe cHCTEMBI KaK IIPpEeIMET H3yde-
Hus 6uosiorun CBOMCTBA JKUBBIX
CHUCTEM: €IMHCTBO XUMHUYIECKOT'O COCTa-
Ba, JUCKPETHOCTH U LIEJIOCTHOCTD,
CII0)KHOCTBH U yIIOPSITIOYCHHOCTH CTPYK-
TYpPbI, OTKPBITOCTh, CAMOOPraHU3aIIus,
CaMOBOCIIPOU3BEJICHUE, Pa3IPaKU-
MOCTb, U3MEHUYHUBOCTb, POCT U pa3BUTHE
OJeMoHCTpanuu

Tabmunel u cxeMbl: «OCHOBHBIE TIPU3HA-
KU KU3HN», « Bruojorndeckue cucre-
MBD», «CBOMCTBA >KUBOU MaTCPUI»

PackprIBaTh comep:kaHre TEPMUHOB

U MOHATHN: )KMBasi CUCTEMa, JIEMEHT,
IIO/ICHCTEMA, CTPYKTYpa; OTKPBITOCTB,
BBICOKAsl yIIOPSIAOYCHHOCTD, yIIpaBiIsie-
MOCTb, MEPapXU4YHOCTH
XapakTepus3oBaTh CTPYKTYPY M CBOM-
CTBa JKUBBIX CHCTEM, OTJIMYHS XUMHUIC-
CKOT'O COCTaBa OOBEKTOB )KUBOU U HEXKH-
BOIl PpUPOIBI, OOLINI MPUHIUI KIIETOY-
HOM OpraHu3aliu >KUBBIX CUCTEM
CpaBHUBaTh OOMEHHBIC ITPOIECCHI

B HEXXHMBOU W >KHUBOU IIPUPOJEL; PACKPHI-
BaTh CMBICJI peaKLui MeTaboau3ma
OOBSICHATh MEXaHU3MBI CaMOPETryJISLIHU
JKUBBIX CHCTEM Pa3JIMYHOI0 Hepapxude-
CKOI'O YPOBHSI; pacKpbIBaTh CyTh
INPUHLOUIIOB HOJIOKUTEJILHON U oTpuua-
TEJIbHON 0OpaTHOM CBSI3HU
AHanM3UpOBaTh CBOMCTBA CAMOBOCIIPO-
HU3BEJICHUS, POCTAa U PA3BUTHSI OPTaHMU3-
MOB
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

3. YpoBHeBas
OpraHU3anusi JKUBBIX
CHCTEeM

1w

YPpOBHU OpraHU3alUM KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KJICTOYHBII, TKaHEe-
BbIN, OPraHU3MEHHbIH, MOITYJISIIUOH-
HO-BU/IOBO, 9KOCHUCTEMHbIN (OH1OoTeOo-
LEHOTHUYECKU), bnocdepuspiii [Ipo-
LIECCHI, TPOUCXOISIIIUE B )KUBBIX
cucremMax OCHOBHBIC IIPU3HAKH >KUBO-
ro JXKuzHb Kak popma
cyliecTBOBaHHUs marepun Haykw,
U3ydarollue >KUBbIC

CUCTEMBI Ha PAa3HBIX YPOBHSX OpraHU3a-
LIUH

N3yueHue »xuBbIxX cucteM MeTo bl
MOJICKYJISIPHON B OMOJIOTUYECKON
Haykn HabGmronenne, namepenue,
3KCIIEPUMEHT, CUCTEeMaTu3a1us,
MetaaHanu3 IloHsiTue 0 3aBUCHMOM
U He3aBHUCUMOM nepeMeHHou Ilnanu-
poBaHue 3kcriepuMenTa IlocTanoBka
u nposepka runore3 Hysnesas runore-
3a [lToHsiTHE BRIOOPKH U €€ JOCTOBEp-
HOCTh Pa3zbpoc B OHOJIOTHYCSCKUX
naHHbIX OILleHKa JOCTOBEPHOCTH
MOJIyYEHHBIX pe3ynbTaToB [IpuunHb!
VMICKa)KCHUSI pe3yJIbTaTOB dKCIIEPHUMEH-
ta IloHATHE CTAaTHCTUYECKOTO TECTa

PackpbiBaTh colnepkaHue TEPMUHOB

¥ TIOHSITHI: OOMEH BEIeCTB U MpeBpa-
IIEHNE YHEPTUN, CAaMOBOCIPOU3BEICHNE,
caMOperyJslus, pa3BUTUE, )KU3Hb,
Hay4HBIH (DaKT, HAyIHBIH METO/I,
1poosieMa, TMIoTe3a, TeOpusi, IIPaBUIiIo,
3aKOH

ITepeuncnsiTe IPU3HAKU KHUBOTO
XapakTepHu30BaTh OCHOBHBIC YPOBHU
OopraHu3aluu )XUBBIX CUCTEM U METOJbI
OHMOJIOTHYECKHUX HCCIICIOBAaHUH
OmnuceIBaTh OCOOCHHOCTH, XapaKTepHbIS
JUIs1 KaXKJ0I'0 YPOBHSI OpraHu3aliun
SKHBOTO

Ha3zsiBaThs Hayku, H3ydaromme XUBBIC
CUCTEMBI Ha PAa3HbIX YPOBHSIX OpraHuU3a-
U

CpaBHHBATBh MEXKIYy COOOI )KUBBIC
CUCTEMBI pa3HbIX YPOBHEHU OpraHu3aliuu
U IPOUCXOISIINE B HUX IIPOLIECCHI
Iloxa3bIBaTh pOJIb TUIOTE3 U TEOPHUM

B (hopMHPOBAHNM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa
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OdeMoHCTPaIuH

Tabnunel ¥ cXeMbl: «YpPOBHU OpraHu3a-
NN >KUBOW MPUPOIBDy, KOCHOBHBIE
MIPU3HAKHA XKU3HU», «CTpOeHUE >XKUBOT-
HOM KJIETKW», « TKaHH )KUBOTHBIX»,
«CHCTEeMBI OPraHOB YEJIOBEUYECKOTO
opranusmMmay», «bnoreonenos», «buocde-
pa», «MeToabl U3y4eHUs >KUBOM
IIPUPOIBD)

OGopynioBaHue: jgabopaTopHOe 000pYI0-
BaHUE JUIsl TPOBEICHHs HAOIIOICHUH,
U3MEpEHUH, IKCIIEPUMEHTOB
JlabopaTopHBIE U
IpaKTHYEeCKHE PadoThI

IIp ak Tuueck ast pabd ot a «!c-
MMOJIb30BAaHHUE PA3JINUHBIX METOJOB IPU
U3YYECHUU KUBBIX CHCTEM»

TEMA 3. BUOJIOI'YA KIJIETKH (2 g)

4. UcTtopusi
OTKPBITHSI
U3ydeHUus
KJIETKH.
Knerounasi
Teopus (1 9)

Kitetka — cTpyKTYpHO-(DYHKIIHOHAIIb-
Hasl eIMHUIA )KUBOTO McTOpHst OTKpBI-
Tus kietku Padoter P I'yka, A Jle-
BeHryka Kirerounast teopust (T IlIBanm,
M Illnetinen, P Bupxos) OcHOBHBIE
MOJIOXKEHHSI COBPEMEHHOM KJIETOUHOM
Teopuu

deMOHCTpPauH

INoptpetel: P I'yk, A JleBeHryk,

T IlIBanu, M Illnetinen, P

Bupxos, K M bap

PackpbIBaTh cojepikaHue TEPMHUHOB
W TIOHATHIA: KJISTKA, OpraHeIbl,
9YKapHOTHI, IPOKAPHUOTHI, BUPYCHI,
UTOJIOTHSI (KJIETOYHAast OMOJIOTHS),
KJICTOYHAsl TEOPHsI
XapaKkTepru30BaTh OCHOBHBIC HTaIIbI
pa3sBUTHS LIUTOJIOTUH KaK HAyKU U
eé

odopmiieHHE B KIICTOYHYIO OHMOJIOTHIO
IToxa3biBaTh BKJIaJ y4E€HBIX-OHOIOIOB
B U3Y4YCHHE KJICTOYHOI'O CTPOCHHUS
Opra"nu3MoB
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO

OCHOBHOGCOHEDXHHHG

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

9aC0B

OOGopynoBaHHE: CBETOBOW MHUKPOCKOII; IlepeuncnsiTe OCHOBHBIC TTOJIOKCHHUS

MHKpoOnpenapaTsl paCTUTEIBHBIX, KJICTOYHOM TEOPHH, OOBSICHATH €€ POJIb

KUBOTHBIX U OaKTEepHUaAJIbHBIX KJIETOK B (OPMHUPOBAHNH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa
IIpuBoauTh NOKa3aTEIBCTBA POJICTBA
OpPraHU3MOB C UCHOJIb30BAHUEM I10JIOXKE-
HUU KJIETOYHOU TEOpUH

5. MeToabl MeTo bl MOJIEKYJIIPHON U KJIETOYHOM PackpbiBaTh coaepkaHue TEPMUHOB

MOJIEKY/ISIPDHOH H
KJIETOYHOH OHOJIOTHH
19)

OMOIOTHN: MUKPOCKOITHS, XpOMaTOTrpa-
(us, snekrpodopes, MeTos L MeUCHbBIX
aToMoB, quddepeHnraibHOe HEeHTPUPY-
TUpOBaHHE, KyJIbTUBHUPOBAHUE KIETOK
H3yuenue pukcupo6antvix Kiemox.
DJIeKTpOoHHAasI MUKpockonust Kongo-
KanbHas MuKkpockonus. Bumanvnoe
(npustcusnennoe) uzydenue Kiemox.
deMOoOHCTpAIIHH

Tabmunel u cxeMbl: «CBETOBOI MHKPO-
CKOID», «DJEKTPOHHBIH MHUKPOCKOI»,
«HcTopust pa3BUTHSI METOJIOB MHUKPO-
CKOITHID)

O6opyioBaHKe: CBETOBOI MUKPOCKOIL;
MHKpOTIpenapaThl PACTUTEIbHBIX,
JKUBOTHBIX U 6aKTepl/IaﬂbeIX KJICTOK
JIaGopaTopHBbIe H MPaKTHYEeCKHe
padoThI

¥ MTOHSITHI: MUKPOCKOIIUPOBAaHUE,
IIPUTOTOBJICHUE CPE30B, qudPepeHn-
aJIbHOE OKpalllMBaHue, XxpoMaTorpadusi,
3JIeKTpOodopes3, METOI MEUCHBIX aTOMOB,
LEeHTPpU(]PYTrupoBaHHE, METOJ KYIbTYPbI
KJICTOK U TKaHEH, MeTOJ] peKOMOUHAHT-
HEIX JIHK

XapakTepru3oBaTh OCHOBHBIC METObI
HU3YUYCHMS )KUBOU MPHUPOJIBI

T'oToBHTE BpeMeHHBIE MUKpPOIpEIapaTsbl,
paccMaTpuBaTh UX B CBETOBOM MHKpPO-
CKOII U JIeJIaTh ONMCAaHUE

OOBSICHATE U COOIIOIATH MPaBHUIA
TEXHUKH MHUKPOCKOITUPOBAHHUS
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65

[Ip ak Tuueck ass pabd ot a «M3yue-
HHME METO/IOB KJICTOYHOI OHOJIOruu
(xpomarorpadwusi, ekrpodopes,
nuddepeHInaIbHOS IEHTPUGYTHPOBa-
Hue, [TL{P)»

TEMA 4.

XUMHMNYECKAA OPTAHU3AIINUA KIIETKH (10 9)

6. XMMHUYECKHH COCTaB
KjaeTKH. Boma u
MHHEpaIb-

HBIE BellecTBa

(24)

XuMuueckui coctaB KjiIeTku Makpo-,
MHUKPO- U YJIBTPAaMUKpPOdJIEMEHTl Bona

U e€ posIb KaKk PacTBOPUTEJsSI, peareHTa,
ydacTUe B CTPYKTYPUPOBAHUU KJIIETKU,
TEIUIOPETYIISINUN MUuHepanbHbIS
BEIIIECTBA KJIETKH, UX OHoorudeckast
ponbs Poinb KaTMOHOB U aHMOHOB

B KJIETKE

HdeMOHCTpPauH

Jlnarpammel: «Pacnpenenenne xummde-
CKHMX 2JIEMEHTOB B HEXXHBOU MPHUPOIEL»,
«Pacnipenenenne XUMHYECKHUX 3JIEMEH-
TOB B YKHBOU IIPUPOJIE»

Tabmunel u cxemsul: «Ileprnognueckas
TaOJINUIIa XUMHUYIECKUX DIJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOABD), «Beme-
CTBa B COCTaBE OPTaHU3MOB»

PackpbiBaTh conepkaHre TEPMUHOB
U TIOHSITUI: DJICMEHTBI-OMOT€HBI,

JTUTIOJIb, BOJIOPOJIHASI CBSI3b, THAPOQMUIIb-
HOCTb, THIPO(GOOHOCTH, TYprop, MHHE-
paibHBIC BeliecTBa, OydepHbIe CHUCTe-
MBI, aHUOHBI, KATHOHBI

ITepeunciaTh OCOOEHHOCTH XMMHYECKO-
ro cocraBa KJISTKHU

PaznmuaTts Makpo-, MUKpPO- U yJIBTpa-
MHKPO3JIEMCHTBI, BXOJISIIIIUE B COCTAB
’KMBOTI'O U X POJIb B OPraHU3ME
XapakTeprn3oBaTb CTPOCHHE M CBOICTBa
BOJIBI; OOBSCHATH NMPUYUHBI €€ 0COOBIX
CBOMCTB M QYHKIIUH B KJIICTKE
TToka3pIBaTh POJIb KATHOHOB U aHHOHOB
B 00CCIICYCHNH ITPOLIECCOB KU3HEICsI-
TEJIBHOCTH (OCMOPETYJISILIUSI, CO3/TaHNE
MEMOpPaHHOTO MOTEHIHAJIA, PEryJIISIIHs
paboTel 6enKoB), paboThl Oy epHBIX
cHCTEeM

VYcraHaBIMBaTh B3aHMOCBSI3b CTPOCHUSI
1 QYyHKIIMH HEOPTaHUYECKUX BEIIECTB
KJICTKH
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

7. OpraHu4eckKue
BelleCTBa KJIeTKH —
0enKu

29

OpraHn4yecKHe BelecTBa KJISTKH
buonornueckne nonumeps! benku
AMHWHOKHCIIOTHBIN COCTaB OCIIKOB
CTpyKTYpbI OCIIKOBOI MOJICKYJIbI
IlepBuunas crpykTypa Oeika, IMENTHI-
Hasl CBsA3b BTopnyHasi, TpeTnvHas1,
YeTBEPTHUYHAS CTPYKTYpPHI JleHaTypa-
nust CoiicTBa O0enkoB Kiaccudpuka-
nust oenkoB buonorunueckue
yskym 6enkoB /Ipuonbi.
deMoHCTPpaIuH

Hoptper: JI TToauur

Ta6aune! u cxembl: «CTpOSHHE MOJICKY-
161 6enka», « CTPpYKTYyphI OCIIKOBOU
MOJICKYJIBD>

OGopynoBanne: XUMHYECKasi IOCyaa

1 obopyaoBaHUE

JIabopaTopHBbIe u

NpakTUYeCKHe padoThI

Jlab opato pHass pab ot a «O6GHa-
py>keHHue OeJIKOB C TTOMOIIBIO Kade-
CTBEHHBIX peaKInii»

PackpbIBaTh copepkaHue TEPMHUHOB

U IOHSITUII: MOHOMEpBI, ITOJIUMEDBI,
0eoK (IPOTEHH), IEeIITHI, AaMHHOKHUCIIO-
Ta, IENTHUIHAS CBSI3b, ITOJIUIICIITH,
JSHATypalus; peHaTypanus, rIo0yIsip-
HbIC 1 QUOpHMILTSIpHBIE OCITKH, TPUOHBI
XapakrepuzoBaTb OCJIKH, UX CTPYKTYP-
HYIO OpraHM3aIuiio U GyHKUIHUH (CTPYK-
TypHasi, DJHepreTUYecKasl, CUTHaJIbHasI,
perynsTopHasi, IBUraTeIbHasl, 3aInT-
Hasi, pepMeHTaTHUBHasI)

HaspIBaTh XMMHUYECKHE OCHOBBI (hopmu-
pOBaHUs CTPYKTYP OCIKOBOI MOJICKY-
JIBI

ITpuBomuTh MpuUMeps! GUOPHILISIPHBIX,
rIIOOYJIISIPHBIX OCIIKOB

BBINOTHATE Ka4eCTBEHHbBIC PEaKIMKM Ha
oOHapy>keHHEe OCIIKOB B KJIETKE; OO0BsiC-
HSITh NOJIy4YCHHBIC PE3YJIbTAaThI

8. Opranuydeckue
BellecTBa KJIETKH —
yIjieBoObI

1)

VrieBoabl MoHOcaxapuabl, qucaxa-
pHIBI, OJIMTOCaXapuIbl U TTOJIucaxa-
puabr OOmMii maH CTpoeHust U GU3U-
KO-XMMHYECKHE CBOMCTBA yIJIICBOJOB
Bronornueckue GyHKIINN YIIIEBOJIOB

PackpsiBaTh COJEpKaHUE TEPMHUHOB
U TOHSITUI: yTJIEBOAbBI, MOHOCAXaPH/IbI,
aucaxapu/ibl, OJIUrocaxapuibl, MOJIUCa-
Xapuabl, TIIFOKO3a, pubo3a, Ae30KCUPH-
003a, J1akTO3a, MaJIbTO3a, caxaposa,
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19

HeMOHCTpaluu
Tabmunel u cxeMbl: «CTpoeHHE MOJIEKYJT
YIJICBOJIOBY

KpaxMall, TJIMKOT'€H, [ISJUTI0JI03a
Knaccnpumuposats yriieBoas mo
CTPOCHUIO U MEPEUHUCIATh UX (DYHKIIUU
IIpuBOAUTE IPpUMEPHI PA3THIHBIX
YI1€BOIOB (MOHOCAXapHuI0B, JUCAXAPU-
JIOB, OJINTOCAXapHA0B, MOJNCaAXapHI0B)

9. OpraHudyeckKue
BelleCTBa KJIeTKH —

JIunmuaer 'uapodunbHO-rUAPOPOOHBIC
cBoiictBa Kitaccudukarms aumuaoB

PackpeiBaTh comep)xaHue TEPMUHOB
¥ IOHSITHUI: JIMITH/IBL,

JINIIUOBL Tpurnunepusbi, GocHOITUTUIBI, BOCKH, TpUrIULIEPUIbl, GOCHOITUTHUIBI,

(19 crepouasl buonornueckue pyHkimu BOCKH, CTEPOUIbI, JIUIIOMPOTSHHBI,
manuaoB OO01Me ceoicTBa OMOJIOrnye- TIIUKOJIUITHIBI
CKHX MeMOpaH — TeKy4ecTh, CIIOcOo0- Knaccudunumposats munuas! mo crpoe-
HOCTh K CaMO3aMBIKaHHUIO, MOJIYIIPOHUIIA- | HUIO; XapaKTepHU30BaTh UX (PyHKIUN
€MOCTb
deMoHCTpaIIuu
Tabmunel u cxeMbl: «CTpoeHHE MOJIEKYJT
JIUTTH OB

10. HykneunoBbie | Hyxiennosbie kucnorsl JJHK u PHK PackpbiBaTh COAEP)KAHUE TEPMUHOB

KHuCaoThl. CTpoeHHne Hu
dysknuun [THK, PHK,
AT®
39

CTpoeHHue HyKJIEMHOBBIX KUCJIOT
Hyxneoruns! IlpuHumn KommiemeHTap-
noctu [IpaBuno Yapradda Ctpykrypa
JIHK — nBoitHas criupains MecrtoHa-
XOXKJICHUE U OMOJIOTHYEeCKHUE (DYHKIIUU
JHK Bunast PHK ®ynkiun PHK

B KJICTKE

Crpoenue Mosekynbl AT® Makpospruue-
ckue cBsi3u B MoJiekyiie AT® buonornue-
ckre pyHKun AT® BoccranoBiieHHbIE
IIEPEHOCYHKH, UX (DyHKIIMH B KJIETKE

M TIOHSATHIH: 1€30KCUPHOOHYKIICHHOBAs
kuciora (JIHK), pubonykienHoBast
kucioTta (PHK), nykneorun, HyKIieo-
33U, a30THCThIC OCHOBAHUSI, aICHUH,
r'yaHUH, UUTO3UH, THMHH, ypaluJl,
KOMILJICMEHTAPHBIC OCHOBAHHSI, aJCHO-
sunTpudochar (ATD), makposprude-
CKasl CBsI3b, CCKBCHHPOBAaHHUE, TEHOMHM-
Ka, TPaHCKPHUIITOMHUKA, [IPOTCOMHKA
XapakTepru3oBaTh, OIHCHIBATH U CXEMa-
THUYECKH U300pakaTh CTPOCHUE HYKIICO-
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

9aC0B

Jlpyeue nykneozuompugpocgpamol Tuna JIHK u nBoitnoit cnupamu JIHK,
(HT®). CexBenupoBanue JIHK cexBeHupoBanue JIHK
Memoowl cernomuxu, OrnceiBath Tnporece perumkanmnu JTHK
MpanCKpunmomu- K, NpOmeoMuKuU. B KJICTKE M Ha3bIBaTh €ro OHOJIOTHde-
deMoOHCTpanuu CKOE 3HA4YCHHE
Ioptpeter: JIxx Yorcon, @ Kpuk, XapakrepuszoBath GyHknun JJHK
M Vwunkunc, P ®pankinun, © Paszmuuate cTpykTypy 1 pyHKnun PHK
Courep, C Ilpy3unep OnuceIBaTh NPOIECC TPAHCKPHUITITAN
Tabaumne! u cxembl: «HykienHoBsie CpaBHUBATh HYKJICHHOBBIE KHUCIIOTBI
KHACIIOTE», «CTpoerne mosiekynsl AT®» | (AHK u PHK)
OOGopyioBanue: XMMHAYECKasl I1ocya XapakTepHu30BaTh OCOOEHHOCTH CTpOEe-
u  obopynoBaHue HUs U pyHKouu ATD
JIaGopaTopHBIE U DopMyIHpOBaTh U OOBSICHSITH TTPHHITUTT
npakTHYeCcKue padoThl KOMILIEMEHTAPHOCTH U TIPABUIIO
Jlab opato puass pab ot a «Mccne- | Hapradda
JIOBaHNE HyKJICMHOBBIX KHCIIOT, BBIJC-
JICHHBIX U3 KJIETOK PAa3JIHYHBIX
OpraHH3- MOB»

11. MeToabI CTpyKTypHast OHOJIOTHS: OMOXUMHYE- PackpeiBaTh coaepkaHue TEPMUHOB

CTPYKTYPHOUM OHOJIOTHH
1w

CKHe U OMOPU3UIECKHE UCCIISTOBAHUS
cocTaBa U IIPOCTPAHCTBEHHON
CTPYKTYpPBI OHOMOJICKYJI
Mooenuposanue cmpyk- mypot u

GyHKYUL OUOMONEKYT U UX KOMNAEKCOS.

KomnwvromepHhuiil ouzaiin

U OpeaHudecKuil CuUHmes
OUOMONIEKYL U UX HENPUPOOHBIX
ananozos

U MOHSATHUH: MOJIETUPOBAHUE, KOMIIbIO-
TEpHBIN JU3aliH

IlepeuncisaTs NepCHEKTUBHbIC HAIIPaB-
JICHUsI Hay4YHbBIX HCCJIEJOBAaHUIl B CTPYK-
TypHOI OHMOJIOTHH, PACKPBIBATH UX
3HAYEHHE TSI MEUIIMHEI U CEITBCKOTO
XO3siCcTBa
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TEMA 5. CTPOEHHUE N ®YHKIITHNH KJ/IETKH (8 1)

12. TuUnbI KJIETOK.
IIpokapu- oTu49eckasi
KJIeTKa

(19)

THIIBI KIIETOK: SyKapHUOTHUIECKass U
npokapuorudeckass CTpyKTypHO-QYyHK-
LHOHAJIbLHBIE OOPAa30BaHUS KIICTKHU
CTpoeHHe NPOKAPUOTHYECKON KIIETKU
Kinerounas crenka 6akrepuii OcobeH-
HOCTH CTPOCHHS TeTepOTPpOPhHOMI

U aBTOTPOGHONU MPOKAPHOTUUECKUX
knetok Ilponecc cropooOpazoBaHus
y OakTepuii MecTo U pOJIb IPOKAPHUOT

B OnoreHo3ax Kierounbsle MemMOpaHEL,
MEXaHWU3MBbI PELEIIUA U BHYTPHUKISTOU-
Hasl CUTHaJIn3alius

HeMoHCTpauH

Tabmunel u cxeMbl: «CTpoeHHE FyKapuo-
THUYECKOH KIIeTKN», «CTpoeHne nmpoka-
PUOTHUYECKOMN KIETKH»

PackpbIBaTh cojepxaHue TSPMHUHOB

U IIOHSITHI: IIPOKapHOTHYECKasl KJIETKa,
KJICTOYHAsl CTEHKAa, MypeuH, ()OTOCHHTE-
THYECKHE MEeMOpaHbl, (are/urtnH
XapakrepHuzoBaThk (GopMy U pa3zMepbl
MIPOKAPUOTHYCSCKUX KIIETOK; (PyHKIIHU
TeHETHYECKOro armnapara IpoKapuoT
OmnuceIBaTh MpoIece cnopoodpasoBa-
HUSI, OTMEYaTh €ro 3HAa4YCHUE JJIs
BBDKHUBaHUsI OaKTSpU NPHU yXYyAIISCHUN
YCJIOBUM CYyILIECTBOBAHMUSL

OmnuchiBaTh Pa3MHOKEHHE IIPOKAPUOT
OreHnBaTh MECTO U POJIb IIPOKAPUOT

B OMOIIeHO3aX

13. Ctpoenue
IYKapHOTHYE- CKOH
kKi1eTkH. IloBepxHOCT-
HBIH anmnmapar KJIeTKH
(29)

Crpoenne 1 GyHKIIHOHUPOBAHUE dyKa-
puotuueckoi kinerku Ilnmasmarnueckas
MeMmbOpaHna (turazmaiiemma) CTpykTypa
Iu1a3MaTHdeckoil memopansl TpaHcrnopT
BEIIECTB Yepe3 MIa3MaTHUYECKYIO
MeMOpaHy: naccuBHBIN (AU dy3us,
obneru€unas nuddys3us, ocMOcC),
aKTUBHBIA (IIEPBUYHBIA U BTOPUIHBIN
akTUBHBIN TpaHcopT) Ilonynponunae
MocTh MeMOpaHbl PaGoTa HaTpuii-Kamu-
€BOro Hacoca DHAOIUTO3: THHOLNTO3,
¢aronmtos Dk3onuto3 Kirerounas

PackpeiBaTh copepkaHne TEPMHHOB

M TIOHATHI: TUTa3MaTH4YecKass MeMOpaHa
(TutazMasieMma), YKUJIKOCTHO-MO3anyHast
Mozesb, MeMOpaHHbIe Oesiku (Tiepude-
puYecKue, HHTerpaibHbIe), IITNKOKa-
JKC, Tudy3ust, 0CMOC, aKTUBHBIH
TPAHCHOPT, SHAOLUMUTO3, GarouuTos,
IMUHOLIMTO3, 9K301IUTO3, KJIICTOYHAs
CTEHKa, MJ1a3MO/IECMbI, CUMILIACT
XapakTepHu3oBaTh OCOOCHHOCTH CTpOe-
HUSI U (PYHKIINY DYKaPUOTHICSCKOU
KJIETKH; TPAHCIIOPT BEIISCTB Yepe3
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

creka CTpyKTypa U PyHKIINH KJIETOY-
HOM CTEHKHU pacTeHUi, rpudoB
OdeMoHCTpaIuu

Tabaune!l u cxeMbl: «CTpOoeHHE SyKapHO-
THUYECKOI KIeTKn», « CTpoeHue KUBOT-
HOH KjeTkn», «CTpOeHNEe PacTUTEIbHOMN
KJICTKI

OGopyioBadmue: CBETOBOH MHKPOCKOIT;
MHUKpOTIpenapaThsl paCTUTEIIbHBIX,
>KUBOTHBIX KJIETOK

JIaGopaTopHBIE U

IpaKTHYEeCKHEe PadoThI

IIp ak Tuueck ast pab or a «M3yue-
HHE CBOMCTB KJIETOYHOU MEMOPaHBD»

IUIa3MaTHYECKYI0 MEeMOpaHy: 11acCUB-
HBIH U aKTUBHBIA TPaHCIIOPT; paboTy
OeJIKOB-KaHaJIOB; pabOTy HaTpUH-KaIu-
€BOr'0 Hacoca; CTPYKTYPY U (PYHKIIHU
KJIETOYHOW CTEHKU PACTCHHUN U rpUOOB

14. IIuTomiasMa u eé
OpraHOUbI
(29)

Huromua3zma {uro3omnes Llutockener
JBrmxenue nuroruiazmMmbl OpraHouIbl
KJIeTKkn OmHoMeMOpaHHBIE OPraHOUIBI
KJICTKH: DHAOTUIa3MaTUYIeCKasl CETh
(DI1C), anmapat ["'onbaKH, JTU30COMEL,
UX CTpOCHHE U (QYHKIINHU
B3anMocBsa3p omHOMEMOpaHHBIX
opranouioB kietku CTtpoeHue
IpaHyJSIPHOTO peTuKyinyMa Mexanusm
Hanpaesienust 6eaKos

6 DI1C. CuHTE3 pacTBOPUMBIX OEIKOB
CuHTEe3 KIIETOYHBIX MeMOpaH ['mamkuii
(arpaHyJISIpHBIN) YHAOIIIIa3MaTHISCKHUI
perukynym CekperopHasi QyHKIHUs

PackpbeiBaTh coneprkaHUe TCPMHUHOB

U TIOHSITUM: LIUTOILIa3Ma,

LIMTO30J1b,

IIUTOCKEJIET, KOMITAPTMEHTHI, OPraHOH-
b1, dHIoIUTa3MaTndeckas cetsb (DI1C),
anmapat ["oJ1bKU, JTU30COMBlI,
BaKyoOJb, pPHOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIW TPAHCHOPT,
MEPOKCHUCOMBI, KJIIETOYHBIH COK, TYpProp,
MUTOXOHAPUH, KPUCTHI, TIJTACTH/IBI,
XPOMOILIACTHI, JICHKOILIa- CTHI,
XJIOPOIUIACTHI, CTPOMA, T'PaHBbI,
THUJIAKOU]I, JIaMeLia

XapaKTepu30BaTh [ATOILIA3MY DYKapHO-




TUYCCKOU KJICTKH; KJIaCCU(MUIITUPOBATH
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armmmaparta ["'onbmoxu Moougurkayus
benxos 6 annapame I onvooicu. Copmu-
poeka bearkos ¢ annapame I onbosicu.
Tpancnopt BeumiecTB B kiieTke Bakyonu
pacTUTeNnbHBIX KIETOK KieTouHbI
cok Typrop

TTonyaBTOHOMHBIC OPraHOUIBI KJISTKHU:
MHUTOXOHIAPUHU, MacTuabl lIlpoucxoosrc-
OeHue MUMOXOHOPULL U NIACTUO.
Cumbuocenes (K. C. Mepeaswkosckuil,
JI. Mapeynuc) Crtpoenne u GyHKIUHU
MHUTOXOHJIpUH U rutactun IlepBuunbie,
BTOPHYHBIE U CJIOJKHBIE TTACTH/IbI
(oToCHHTE3NPYIOMHUX PYKAPHOT
XITOpoTUTaCThI, XPOMOIUIACTHI, JICHKO-
MJIaCTHI BBICIINX PAacTCHUH
deMoHCTpanuu

Ioptpets: K C MepeXKoBCKHH,

JI Maprymnuc

Tabnuiel u cxembl: «CTpOeHHUE 3yKapHO-
TUYECKOUN KIIETKN», «CTpOCHUE >KUBOT-
HOU KJIeTKN», «CTpOEHUE PAaCTUTECIBHOU
KIIETKW», «CTpOCHUE MUTOXOHIPHUI
OGopynoBaHue: CBETOBOW MHUKPOCKOIT;
MUKpOIIpernapaTbl PACTUTEIIBHBIX, XKH-
BOTHBIX KJICTOK

JIabopaTopHbIE H MPAKTHYECKHEe
padoTshI

1 Ilp ak Tuueck asgs pad oT a
«H3ydeHne ABMKEHUSI IIUTOIIA3MBI

B PACTHUTEJILHBIX KIETKaX»

OpPraHOHUAbI B 3aBUCHMOCTH OT OCOOCHHO-
cTel ux crpoeHust (0OJHOMeMOpaHHEIE,
JByMeMOpaHHbIe, HEeMEMOpaHHEbIC);
OIMCHIBATh (PYHKIHUHU KAXKJOTO OPraHOU-
J1a B KJIETKE

OOBSACHITH COOBITHSI, CBSI3aHHBIE

C BHYTPHUKJICTOUHBIM ITHIIIEBAPEHUEM,
€ro 3HAa4YeHUE AJIsl OpraHn3Ma
OTtMedaTh 3HaYCHHUE IIUTOCKEIIEeTa;
XapaKTepu30BaTh €ro dJIEeMEHTHI (MHU-
KpOTpyOOUYKH, MUKPO(DHUIaAMEHTHI,
NPOMEKYTOUHbIE (PUIIAMEHTHI), UX POJIb
B SKU3HEIESITEIIbHOCTH KJIETOK

U TKaHeu
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO

OCHOBHOGCOHEDXBHHG

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

9aCOB
2 Jlab opaTto pHas pab oT a
«HccnenoBanue 1mia3MoiIns3a u Aenias-
MOJIM3a B PACTUTENBHBIX KJIETKaX»
15. HememOpanHbIle OpraHOUABI KIETKH PackpbiBaTh conpepkaHue TEPMUHOB
HeMmeMOpaHHBIE Crpoenue 1 GyHKIIUH HEMEMOpPaHHbBIX Y NOHSITHIL: pubocoma, Iojiucoma,
OpPraHOUILI OpraHouI0B KJIeTKH Pubocomsbl [Ipome- | MHUKpOTPYOOUKH, TyOyJIMH, KISTOUYHBIN

KaeTKH (1 9)

aorcymounvle Quramenmol. Mukpoduia-
MEHTBI AKMuHo8ble MUKpoguiamen-
mui. MBblllIEYHBIE KIIETKU AKmMuHo8ble
KOMNOHEHMbl HEMBIUEUHBIX KIIeMOK.
Mukpotpy6ouku KineTounsrii ieHTp
CrtpoeHue U IBHYKCHHUE )KI'YTUKOB 1
pecHuYeK MUKpOTPpYyOOUKH IUTOILIA3-
Mel LlenTprons beaku, accoyuuposan-
Hble ¢ MUKPOQDUAAMEHMAMU U MUKPO-
mpyboukamu. Momopnwvie b6eaxku
deMoHCTpaIUuHA

Tabaume!l u cxeMmbl: «CTPOSHHE KHUBOT-
HOU KIIETKH», «CTpOCHHE paCTUTEIIHHOMN
KIJICTKI

1eHTp (IeHTpocoMa), HEHTPHUOIIH,
neHTpocdepa, >KIryTHKH, PECHUYKH,
6a3anbHOE TENbLIE
XapakTepuzoBaTh HeMEeMOpaHHbBIC
OpraHou/Ibl KIETKH, HX CTPOCHHUE

U GYHKOHU

16. CTpoeHue 1
dyHKINU siApa
(19)

Slapo O6onouka siapa, XpOMaTHH,
KapuoIuia3Ma, sSAPbIIIKH, WX CTPOCHHE
" GyHKIHMHU SepHbIii OeIKOBBII
matpukc I[IpocTpaHCTBEHHOE PacIoio-
JKEHHE XpOMOCOM B MHTep(dazHOM siape

PackpeiBaTh copep)xaHue TEpMHUHOB

¥ HOHSTHH: sIIPO, siiepHasi 000JI0YKa,
siZIEpHBIE MOPBI, HyKJIeomnIa3Ma (KapHuo-
ia3smMa), FeHOM, XpOMaTHH, dyXpoMa-
THH, TEeTEPOXPOMATHH, SIAPBIIIKO,
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Dyxpomamun u 2cemepoxpomamu.
Benku xpomaTuHa — TUCTOHBI JJunamu-
Ka a0epHoll 06010uKU 8 Mumose. Hoep-
HBIU MPAHCNOPM.

KiteTounsle BKIITOUEHUS
HeMOHCTpanuu

Tabauibl 1 cxembl: «Sapo»

XPOMOCOMEI, IIEHTpOMEpa, KHHETOXOpP,
KJICTOYHBIC BKJIFOYCHUS
XapakTepHu3oBaTh KJIETOYHOE sI/IPO KaK
LICHTP YIIPaBJICHUS KU3HEACITECIbHO-
CTBIO KJISTKH; FT€HSTUYSCKUI amnmapart
KJIETOK DyKapHOT, CTPOCHHE U
GYHKIIUM XpOMOCOM

OmnuchIBaTh CTPYKTYPHI s1/1pa U UX B3a-
HMMOCBSI3b C OPIaHOMIAMH LIUTOIIIIA3MBbI

17. CpaBHHUTEIbHAs
Xapak- TepUCTHKA
KJIETOK 3yKapHuorT (1 9)

CpaBHUTEIIbHASI XapaKTEPHUCTUKA KIIETOK
3YKapHoT (PaCTUTEIbHOM, )KHUBOTHOM,
rpuOHOIT)

deMoOHCTpanum

Tabuunel u cxembl: «CTpoeHHE 3yKapHO-
THYECKOH KIIETKN», «CTPOCHHUE KHUBOT-
HOU KJIETKN», «CTpOeHUE PacTUTEIbHOU
KJIETKI

OGopynoBaHue: CBETOBOH MHUKPOCKOIT;
MHKpOIIpenapaTsl paCTUTEIbHBIX,
S>KUBOTHBIX KJIETOK

JIabopaTopHbIe U MIPaKTHYEeCKHe
padoTbIJlab opaTto puas pab or a
«/3ydeHnne CTpOCHHS KIIETOK Pa3INIHbIX
OpTaHU3- MOB»

XapakTepru3oBaTh THIIbI KJIETOK dyKapH-
OT: pacTUTENbHAas, )KUBOTHAsI, I'pUOHAast
CpaBHHBATBh MEXIy COOOii CTpOCHHE U
SKM3HEACATEIIBHOCTD 9yKaPUOTHUECKHUX
KJIETOK ¥ POJIb IIPOKapHUOT B OMOIEHO3ax

TEMA 6. OBMEH BEIIECTB U ITPEBPAITEHUE SHEPI'TU B

KIJIETKE (9 9)

18. O0OMeH BeIllecTB —
MeTa- 00/JIu3M
8 u)

AccuMUWISIIUST U JUCCUMUIISILIHAST —

JIB€ CTOPOHBI MeTabonn3ma THIbl
oOMeHa BelIecTB: aBTOTPOGHBIN

U reTepoTpodHBIi YdacTue KHCIOpoaa
B OOMEHHBIX Mpolieccax DHepreTudye-

PackpbIBaTh COJICp)KaHHE TEPMHHOB
M NOHSITUI: OOMEH BemlecTB (MeTabo-
JTU3M), aCCUMIIISIOAS (AaHAOOTHU3M),
WJIH TUIACTUYSCKU OOMEH, JTUCCUMU-
nsauus (KaTaGoau3M), WM DHEPreTH-
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

ckoe obecrieueHne KIIETKHU: IIpeBpaleHne
AT® B 06MeHHBIX TIpolieccax depMeHTa-
TUBHBIA XapakTep peakUUid KIETOYHOI'O
MeTabonu3ma DepMeHTBI, UX CTPOCHHE,
cBoiicTBa U MexaHu3M jaeiicteust Kodep-
MeHThl OTiinunst pepMeHTOB OT Heopra-
HUYIECKUX KaTaJIn3aTOPOB
Benku-aktuBaTOphl 1 OEJIKU-UHTHOUTO-
pB! 3aBUCUMOCTH CKOPOCTH (pepMEHTa-
TUBHBIX PEAKIUI OT pa3IMUHbIX

¢akro- pos

HdeMOHCTpauu

Tabnuiel U cxeMbl: «DOTOCUHTESY,
«DHueprerndeckuii oomen», «buocunrtes
Oenka», «CtpoeHue dhepMeHTay, «XeMOo-
CUHTE3»

OGopysioBaHMe: CBETOBOW MUKPOCKOIT;
o0opyIoBaHUE TSI IIPUTOTOBIICHUSI
IOCTO- STHHBIX ¥ BPEMEHHBIX
mukpornpenaparos JlabopaTopHbie H
IpaKTHYecKHue padoTsl 1 J1a6 op
aTo pHas pab ot a «M3y- ueHne
KaTaJUTHYIECKOIl aKTUBHOCTH (hE€PMEHTOB
(Ha mpuMepe aMuIa3bl WIIM KaTaiaas3bl)»

2 Jla6b opato puasi pab ot a «13y-
JeHne (pepMEHTATHBHOTO PACIICTIIICHUS
TepOKCHAa BOAOPOAA B PACTUTEIIBHBIX

" JKUBOTHBIX KJIICTKaX»

Jeckuii 0OMeH, aBTOTPOdbI, FeTepOTPO-
¢b1, aHAPPOOEI, adp0O0OBI, GEPMEHTEI,
aKTUBHBINA LIEHTP, CyOCTpaTHast CIIeIu-
(puuHOCTB, KODEpMEHTBI, OEIIKHU-aKTHBA-
TOPBI 1 OCIKU-UHTHOUTOPEI
ITepeunciisiTh 0COOCHHOCTH IIACTHUYE-
CKOI'0 M DHEPreTHYEeCKOro ooOMeHa

B KJICTKE; yCTaHaBIIMBATh
B3aUMOCBSI3b MEX/y IUIACTUYECKUM MU
SHEepreTuye- CKUM OOMEHOM
Paznnyates THIIBI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepoTPOPHBIHI
TToka3pIBaTh pOJIb KHCIOPO1a B OOMEH-
HBIX Ipoleccax

CxeMaTHUEeCKH U300pakaTb CTPOCHUE
depmenTa

OTinnyaTh GepMeHTHI OT HEOpPraHUuYe-
CKHX KaTaJIn3aTOPOB U OIPEICIISITh UX
poab B GYyHKIIMOHUPOBAHUH YKUBBIX
CHCTEM, B IIPOMBIIIJICHHOCTH, B MEIUIIH-
HE, B [IOBCEJIHEBHOM KU3HU YeJIOBEKa
CTaBHUTH DKCIIEPUMEHT I10 BBISIBJICHUIO
KaTaJIUTHYECKON aKTUBHOCTH IEPOKCH-
Ja3bl, aMUJIa3bl, OOBSICHSTH ITOJIyYCH-
HbIC PE3yJIbTATHI
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19. ABTOTPO(DHBIN THII
oOMeHa BellleCcTB.
dPoToCHH-

Te3

(29)

IlepBuUHBIN CUHTE3 OPTAaHUYECKUX
BemecTB B KieTke doTocuHTe3

AHOKCUSEHHDBIU U OKCUSEHHBLU (homo-
cunmes 'y 6akrepuii Ceemocooupaio-
wue nueMeHmobl U NUSMEHMbl PeaKyi-
onnoeo yenmpa Poib XJIOPOMIACTOB B
npornecce ¢porocunTesa CBeToBas U
TemHoBas ¢azpl Pomoovixanue, C,_, C,_
u CAM-munwvr pomocunmesza Ilpoayk-
TUBHOCTH (poTOoCHMHTE3a Brusinue
pa3nu4uHbIX (GaKTOPOB HA CKOPOCThH
dortocunTeza 3HaueHue GpoTOCHHTE3A
OdeMoOoHCTpaluu

IHoprpersr: JIx Ilpuctou, K A Tumu-
psi3eB

Tabnuiel U cxemMsbl: «POTOCUHTES

PackpbIBaTh COAEpKaHUE TEPMHUHOB
" TIOHSTHH: (poTocuHTE3, Pa3el POTOCHH-

Te3a (CBEeTOBAasi, TEeMHOBas1), (POTOITH3,
pochoprmmmpoBanne, nuki Kanbpsuna,
HAI®" (mepeHocYnk BogOpOIaa)
XapakTepH30BaTh MJIACTHYCCKUI OOMEH
Kak 3Tarr oo1iero oOMeHa BeIIeCTB;
coObITHsI (hoTOCHHTE3a (peaKIuu
CBETOBOI 1 TEMHOBOH ¢a3); poJib
XJIOPOIJIACTOB B mpoiiecce (OTOCUHTE3a
BBISIBIISITH IPUYHUHHO-CIICACTBEHHBIC
CBsI3U Me)l(}ly IIOTJIOIIICHHUEM COJIHEYHOM
SHEePruu XJIOPOPHUIIIOM U CHHTE30M
mosiekyn ATD

CpaBHUBaTh UCXOJHbBIC BEIIECTBA,
KOHEYHBIC TTPOAYKTHI U YCIIOBHS MIPOTE-
KaHUsl peakluuid CBETOBOM U TEMHOBOM
¢a3 porocunTe3za

VcranaBimuBaTh B3aUMOCBSI3b MEXKIY
GOTOCHUHTE30M U JIBIXaHUEM; CBETOBOM
1 TEMHOBO# peakuusiMu GOTOCHHTE3a
OrneHuBarh 3HaueHHEe POTOCUHTE3A s
JKU3HU Ha 3emIie

20. ABTOTPOMHBIN THII
oOMeHa BellecCTB.
XeMOCHHTES

1)

Xemocunre3 PasHooOpasue opraHmus-
MOB-XEMOCHHTETUKOB: HUTPUDUILIUPYIO-
e 6aKkTepuH, >Kene300aKTepuH,
cepobaKTepuu, BOAOPOAHBIC OaKTEPHUHU
3HaueHNE XEMOCHHTE3a
DeMoHCTpaIuH

Hoptpersi: C H Bunorpaackuid,

I" A 3aap3un

PackpsiBaTh copepkaHne TEPMHHOB

1 MOHSITUN: XEMOCHHTE3

OOBSCHUTH CYIIHOCTh XEMOCHHTE3a,
packpsIBaTh €ero 3HadeHHE B Onocdepe
ITpuBOIMTE IPUMEPHI XEMOCHHTE3H-
pyromux 6akrtepuil (HUTPpUDULIHPYIO-
e, >Keye300aKkTepuH, cepoOaKkTepuH,
BOJOPOJIHBbIE OaKTEpHH) U XapaKTepH-




174

ewwedlodu senoged seHdawud|

IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

Tabauuel ¥ cxembl: «DOTOCUHTES,
«XeMOCHHTE3»

JIabopaTopHbIe U

IpakKTUYeCKHue padoThI

Jla6 opato puass p a6 ot a «Cpas-
HEHHUeE IpoIeccoB (OTOCHHTE3A

U XEMOCHHTE3a»

30BaTh UX XU3HEAESITEIbHOCTh
CocTaBisATh ypaBHEHUS peaKkUUN
XEMOCHHTE3a

CpaBHUBATh XEMOCHHTE3 C (DOTOCHHTE-
30M

21. JHepreTu4ecKuu
00- MEeH —
IUCCUMMUIANMUS (3 9)

Amna’po6HbIe OpraHu3mMbl Buasl
Oposxenus [IpogyKTel OpOKESHUS U UX
HCIIOJIb30BaHNE YEJIOBEKOM AHa’po0-
HBIE MUKPOOPTaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30YAUTEIIN
Oosie3Hel

AbdpobGHBIC OpraHU3Mbl DTalbl dHEpre-
THYecKoro ooMeHna IToaroroBurens-
HBIA 3Tann [mukomn3 — OECKHUCIOpOoa-
HOE pAaCIIEIJICHUE TIIIOKO3bI
Buosiornueckoe oxucieHue, Ui
KJIETOYHOE JibIxaHue Posib MUTOXOH-
JIpHil B TIporieccax OMOJIOTMYECKOro
okucieHus L{ukimmaeckue peaknuun
OxkwuciurensHoe (pochopuimpoBanue
Dnepeus membpannozo epaouenma
npomonos. Cuure3z ATD: paboma
npomonnou ATD-cunmasvel. Ilpenmy-
iecTBa adpoOHOro MyTH OOMeHa

PackpbiBaTh COllepKaHUE TEPMHHOB

M HOHSITHI: 3TAlbl YHEPTreTUUYECKOTO
oOMeHa — MOATrOTOBUTEIIBHBIN, OECKHUC-
JIOpOHBIN (aHAadPOOHBI), KUCIOPOIHBII
(a3poOHBIi1); THUKOIN3, OpOKEHUE,
OHMOJIOTUYECKOE OKHUCIICHUE (JIBIXaHUE),
nuks Kpebcea, okucinurensHoe dochopu-
JIMPOBaHHE, IPOTOHHBINA I'PAUCHT,
nporonHasi AT®d-cuHTaza

TTepeuuncisiTh 0OCOOCHHOCTH DHEPTreTHYIC-
CKOro oOMeHa B KJICTKE

OnuChIBaTh ITAIbl YHEPreTHYECKOTO
obmMeHa (moArOTOBUTEbHBIN, OSCKHUCITO-
POMHBIN, KUCIIOPOAHBIN) U CPABHHUBATH
UX MEXKIY COOOM

XapakrepuzoBaTh peakiiuu

TIIUKOIU3a, OPOKEHUsI, KIETOIHOTO
IbIXaHWsT Y CTaHABIIMBATh B3aHMOCBSI3b
MEXy TJIMKOJIHU30M, KJICTOYHBIM
JbIXaHUEM
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BCIIIECTB Mepes aHadpoOHbIM Dddek-
THUBHOCTB HEPTeTHYECKOro oOMeHa
OdeMoHCTpaIuHu

IMoptpetsr: B A Durensrapar, I1 Mut-
eIl

TaOnuIbl U cXeMbl: « DHEPreTHYECKHI
oOMeH»

JIabopaTopHBIE U
IpakTU4YeCKHue padoThI

Jla6 opato puass pab ot a «CpaBHe-
HHE MPOILIECCOB OPOXKEHUS U JBIXaAHUSI»

U CUHTE30M MoJiekya ATD

CocraBisiTh ypaBHEHHSI OCHOBHBIX
3TAIOB YHEPIeTUYECKOro 0OMeHa

B KJIETKE

PaccunteiBaTh SHepreruueckyio > dex-
THUBHOCTB IJIMKOJIM3a U GUOJIOTHYECKOTO
OKHCJIICHHS

HasbiBaTh UCXOJAHBIC BEIIECTBA, KOHEY-
HBIC IPOJYKTHI U YCIIOBHUS IIPOTCKAHUSA
peakiii SHepreTHYecKoro ooMeHa
CpaBHUBATH YHEPTreTHIECKYIO Y dek-
THUBHOCTH OECKHCIIOPOIHOTO U KHUCIIO-
POJIHOTO 3TaNOB YHEPreTUYECKOr0
oOmena

TEMA 7. HACJIIEOCTBEHHAA NH®OPMAIIUA

KIIETKE (9 v)

U PEAJIU3ALIUYA EE B

22. PeaKiiuu
MATPUYHOT O
cCHUHTe3a
(29)

Peaknuu marpuuynoro cunresa Ilpun-
LU KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpU4HOro cuHTe3a Peanuszanus
HacJIeACTBeHHOU nHpopmanuu ['eHern-
4YeCcKHUM KoJl, ero cBoiicTtBa TpaHCKpUII-
st — maTtpuuHbiid cuaTe3 PHK
[TpuHIUIIBI TPAHCKPHUIILIUU: KOMILIE-
MEHTapHOCTb, aHTUIIaPpAJIEIbHOCTH,
acumMMeTpudHocTh Cospesanue ma-
mpuunvix PHK 6 sayxapuomuueckou
xnemre. Hexooupyrowue PHK.
JeMoOHCTPAIIHHA

Ioptper: H K Konsuos

Ta6aums! u cxemul: «brnocuaTes 6enkay,
«['eHeTHyecKuii KOI»

PackpsIBaTh coaepkaHHe TEPMUHOB

U MMOHSATHH: T€H, TCHETHUYCCKUN

KoJ,

KOJIOH (TPHILIET), CTOI-KOJOHBI, MaTPH-
11a, MAaTPUYHBII CUHTE3,
Tpanckpunuus, PHK- nonumepasa,
POMOTOD, CIIali- CHHT, HHTPOH, SK30H
XapakTepus3oBaTh peaKkIMi MAaTPUYHO-
ro CUHTE3a, CBOMCTBA I'€HETUYECKOT O
KoJa

OnuceIBaTh 3Tanbl TPAHCKPHUIIIIUU

¥ TPAHCISIINY; yCTaHABIUBATh B3an-
MOCBSI3b MaTPUYHBIX PEAKIIUN B KJICT-
K€; CXeMaTH4YeCKH N300pakaTh Ma-
TPUYHBIE PEAKIIUU TPAHCKPHUIIIIUN

¥ TPAHCISIIUHN
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

Periate OMOJIOrHYECKHE 3a/1a4H Ha
OIIpEeJICJICHUE T10CIIC/I0BATEIBHOCTH
nykineoruaos JJHK u MPHK, npume-
Hss1 3HAHUA O pe€aKLUAX MaTPpUYIHOI'O
CHHTE3a, FCHeTHYECKOM KOJIe, IIPUH-
[UIIe KOMIUIEMEHTapHOCTH

23. CuHTe3
OeKa (2 9)

Tpaucusinus u e€ stanbl YuyacTue
TpancrioptHeix PHK B Guocunrtese
Oenka YciioBus OnocuHTe3a Oenka
Konuposanue amunokucinort Posib
pudocom B OmocuHTE3€E Oenka
deMoHCTpaIuu

Tabauiel u cxembl: «buocuHTes Oenka,
«I'eHeTHYECKHI KOI»

PackprIBaTh conepskaHHE TEPMHUHOB
W IOHSITUM: TPAHCISIOUSI, aHTHKOJIOH,
TPHK, amunoanmun-tPHK-cuaTeTasa
(komaza), morupudocoma (IommecomMa)
XapakTepu3oBaTbh CBOMCTBA reHETHYE-
CKOT'0 KOJia

OnuChIBaTh TAIbl TPAHCIISIIIUY U CXe-
MaTHYSCKH M300pakaTb MaTpUYHbBIC
peaKIy TPaHCISIIUHT

Peurate Guosiornyeckue 3amadyd Ha
onpenesieHue aHTUKoAoHOB TPHK,
I10CJIEJOBATEIILHOCTH aMUHOKHCIIOT

B MOJICKYyJIe OeIKa, IIPUMEHSIST

3HAHMS O PEaKLMSIX MATPUIHOTO
CUHTE3a,

IF€HETUYCCKOM KOAEC, INPUHLIMUIIC KOMILIC-
MEHTapHOCTH

24. MexaHHU3MBbI
3KCIIPECCHH I'€eHOB
(29)

Cospemennvie npedcmasienus o cmpoe-
HUU 2eHO8.

OpraHu3anusi TeHoMa y HpOKapuoT

u sykapuot Peryisus

AKTUBHOCTU

PackpbIBaTh COJCPKAHUE TEPMHUHOB

U TIOHSITHI: OIepaTop, ONEepPOH, CTPYK-
TYpHBIE T€HBI, IIPOMOTOP, perpec-

cop
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TeHOB y IIPOKapuoT [ mmore3a onepoHa
(D XKaxko0, XK Mano) Monekyrsaproie
MEXAHUZMbBL IKCNPECCUU 2eHO8 Y DVKd-
puom. Ponv xpomamuna 6 pe2yisyuu
pabomul cenos. Perymsims oOMEHHBIX
npoiieccoB B kieTke Kierounbiit
roMeocras

eMoHCTpAaIIuU

Tabnuier u cxempl: «buocunTes Oeka,
«I"eHeTMUYECKHUI KOI»

OnuceIBaTh CTPYKTYPY I'€HOMA MPOKa-
pHOT; XapaKTepu30BaTh pabOTy UHIYIIH-
OEJIHOTO U PeNpeccuOeIIbHOro ONepoHa
Bb1aensTe CTpYKTYPHYIO U pPEeryssiTop-
HbIE YaCTH I'eHa DyKapHuoT

CpaBHHUBATH IIPOLECCHI IKCIIPECCUU
TCHOB Y IPOKAPHUOT U DYKAPHOT
XapakTepru3oBaTh THIIOTE3y OIIEpOHA
(P JKako0, XK Mano)

OnuceIBaTh MEXaHU3M IOJICPIKAHUS
KJIETOYHOI'O TOMeOocTasa

25. OCHOBBI BUPYCOJIOTHH.
HWHbopManmuoOHHAS
omoJsiorusi (3 4)

Bupycbl — HekJleTouHbIe (DOPMBI )KU3HU
U o0ymraTHeIe apa3suTtbl CTpoeHHue
IIPOCTHIX U CIIOKHBIX BHPYCOB, PETPOBH-
pycoB, 6aktepuodaroB JKuzrennblil
yuxn [JHK-coodeporcawux eupycos,
PHK-cooepowcawux supycos, baxmepuo-
pazos. Obpamnas mpanckpunyus,
pesepmasa, unmezpasd.

BupycHbie 3a00JieBaHMs YeTIOBEKa, )KH-
BOTHBIX, pacteruit CITN/], COVID-19,
CoUaJIbHBIE U MEIUIIMHCKHE IIPOOIEMBI
Buoungopmamura: unmeepayus

u ananuz 6onvuiux maccueos («bigda-
ta») cmpyKmypHouIX OUON0SUYECKUX
oannvix. Hanomexnonocuu ¢ buonocuu
u meouyune. IIpoepammupyemore
@ynxyuu 6eaxos. Cnocobor docmasrku
JeKapcma.

deMOHCTpPauH

IMoptper: I 1 HMBanoBckuit

PackpbIBaTh conepikaHre TEPMHUHOB

U TIOHSITHH: BUPYC, BUPHOH, CEPIIICBU-
Ha, Karicuz, oOpaTHasi TPaHCKPHUIIIIUS,
peTpoBUpyCHI, OakTepuodar, BUpycC
nMMyHOiepunTa yemoseka (BUY),
PUPOTHO-OYArOBbIe HH(PEKIITNHU
XapakTepru3oBaTh BUPYCHI, PETPOBUPY-
cbl 1 OakTepuodarn KaKk BHYTPHKIECTOY-
HBIX MTapa3uTOB MPOKAPHOT U SYKApHUOT
H3naraths TUNOTE3bl SBOJIIOIHOHHOTO
IIPOUCXOXKAEHUS BUPYCOB

OnuchIBaTh MEXaHU3M B3aWMOICHCTBHS
BHUpPYyCa U KJIICTKH, WH(MEKITHOHHBIH
BUPYCHBIN Iporecc

XapakTepu30BaTh MEXaHU3MBI BEPTH-
KaJbHOW U TOPU30HTAIBHOU Hepenadyu
BHUPYCOB; 3a00JI€BaHUS )KUBOTHBIX

W pacTeHWH, BBI3BIBa€MbIE BUPYCaMH
HaseiBats BupycHBIe 3a00yIeBaHus,
BCTpPEYAIOIIHNECS y YeJI0BEeKa: T'PUIII,
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

Tabnuupl U cxembl: «I'€eHeTUYECKUN

Kom», «Bupyce», «baktepuodarn»
JIabopaTopHBIe u
IpakKTHYEeCKHe PadoThI

IIp ak Tuueck ass pad ot a «Co3na-
HHE MOJICJIA BUpYCa»

KJICIIICBOU AHIEDATUT,

renatut, COVID-19, CTIN]]
CoOmroaTh paBuiIa IIOBEICHUS B OKPY-
JKarollel NpUupoOJHON cpee, Mep
npodu- JTaKTUKN PACIIPOCTPAHEHUS
BHUPYCHBIX 3a00J1eBaHUH (B TOM UYHCIIE
BUY-undex- run)

TE

MA 8. 2)KU3HEHHBIM ITUKJI KJI

ETKH (6 9)

26. 2KH3HEHHBIH
IMKJI KJIETKH

(19

KiteTouHBII MUKII, €ro Nepuoabl U pery-
ssinust MaTepdaza u muto3 OcobeHHOo-
CTH IIPOLIECCOB, MTPOTEKAIOIINX B HHTEP-
(aze IToaroroBka KIETKH K JACICHUIO
ITpecunTeTHYECKH (ITIOCTMUTOTHYE-
CKUI), CHHTETHUYECKHUIH U TTOCTCUHTETH-
qecKuil (MMPEMUTOTHYECKHI ) TIEPHOIBI
uHTepha3bl

deMoOHCTpanum

Tabnuiier 1 cxeMbl: «Ku3HEeHHBIH
UK KIETKW, «MHTO3»

PackpriBaTh comepkaHHe TEPMHHOB
U TIOHSATHH: KJIETOYHBIN ITUKII,
uHTEep- dasza

TIepeunciisiTh epHOIbI )KU3HEHHOTO
IIUKJIAa KJIETKH U XapakTepHu30BaTh
IIPOTEKAIOIIHEe B HUX MPOILECCHI

27. MaTpUYHBINA
cunrte3 [ITHK.
XpoMOCOMBI

(29)

Matpuunsiii cuare3 JJHK — perutuka-
nus [puanune! pennukanuun JJHK:
KOMIIJIEMEHTApPHOCTh, MOITyKOHCEPBa-
THUBHBIM CHHTE3, aHTUIAPAIICIBHOCTH

PackprsiBaTh comepkaHne TEPMHUHOB

Y TIOHSITUI: perutnkanus (peayninKa-
11s1), KOMILIEMEHTapHOCTbD,
aHTUIIapai- JeabHocTh, JIHK-

I1oJIMMeEpasa,
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Mexanusm perumkanuu JJHK Xpomoco-
MBI CTpoeHue XpoMocom TermomMepsl u
TeyoMepasza XpOMOCOMHBINH HabOP KIIeT-
KM — Kapuotun JIMIionaHblii U ramio-
WJTHBII HaOopbl XpomMocoM ["omostoruy-
HbIe XpoMOCOMBI [10J10BBIE XpOMOCOMBI
JeMoOoHCTPpaIIuu

Tabmune! u cxeMbl: «KU3HEHHBINA
LUKJI KJIeTKU», «CTpoeHue
XPOMOCOM,

«Permnukanus JITHK>»

O6opynoBanue: CBETOBOH MHUKPOCKOIT;
MUKpoIpenaparsl: «MHUTO3 B KJIETKax
KOpEIIKa JIyKa»

JIabopaTopHbBIEe U

IpaKTHYEeCKHE PadoThI

JlaG opato pHast pab ot a «Mzyue-
HHE XPOMOCOM Ha I'OTOBBIX
MHUKponpenaparax»

TeJIoOMepa, peIUITMKAaIlMOHHAasI BHJIKA,
XpOMOCOMa, XPOMOCOMHBI Habop,
HYKJI€OCOMBI, CECTPHHCKHE XPOMAaTHbI,
HEeHTpOMEepa, KAPUOTHI, TaIUIOUIHBIHI
M JUTUIONIHBIA HA0Op XpOMOCOM,
TOMOJIOI'MYHBIE XPOMOCOMBI, ITOJIOBBLIC
XPOMOCOMBI

XapaKkTepHn30BaTh CTPOCHUE XPOMOCOM,
KapHOTHUIIOB OPTaHU3MOB
Hepe‘lI/ICJ'[ﬂTI) IIPUHIMIIBI PCIJIMKAlINU1
JAHK n naBaTe UM coaeprKaTeiabHYIO
XapaKTEePUCTHKY

OnuceIBaTh MEXaHU3M PEIUIHKAIlNT
JAHK

CxeMaTHUEeCKH M300pakaTb CTPOCHUE
MeTtada3zHOU XPOMOCOMBI

Paznnyate XpoMOCOMBI Ha MUKpOIIpena-
patax u Mukpodororpadusix

28. [lexenue
KJIETKH — MHUTO3
(29)

Jenenue kineTtku — MUTo3 CTaanu MH-
TO3a Y MPOUCXOJISIIIHNE B HUX ITPOIIECCHI
Twuner muTo3a KapuoknHes U MUTOKH-
He3 buoriornueckoe 3HaUCHUE MUTO3a
IeMoHCTPaIIuHu

Tabmune! u cxeMbl: « X KU3HEHHBIHA
OUKIT KIeTKN», «CTpoeHue
XPOMOCOM,

«Perumukanus JJHK», «Murtos»
OOGopynoBaHHe: CBETOBOH MHKPOCKOIT;
MUKpoIIpenaparbel «MUTO3 B KJIETKax
KOpEeIIKa JIYKa

PackpbiBaTh COJEep)KaHUE TEPMUHOB

M MOHATUH: MUTO3, Tpoda3a, meradasa,
anadasza, Tenodasza, KapUOKHUHE3,
LIUTOKUHE3, BEPETEHO JCICHUS, METa-
¢a3nas 1racTuHKaA, OOpO3aa JICICHUS
TTepeuncisiTh MOCIIeA0BATEIIBHOCTh
cTajuii MUTO3a U OIHUCHIBAThH POHUCXO-
JISIIIME Ha HUX MPOLIECChI

CpaBHUBaTh OCOOCHHOCTH IPOTSKAHUS
MHTO3a B PACTHUTEIIBHBIX U )KUBOTHBIX
KJIeTKax
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

JIabopaTopHBIE U

IpakTU4YeCKHue padoThI

Jlab opato puas pab ot a «HabGro-
JICHHE MHUTO3a B KJIETKaX KOHYMKA
KOpemrka Jiyka (Ha TOTOBBIX MHKPOIIpe-
naparax)»

OOBSACHITH OMOJIOTHYESCKUI CMBICIT
MHTO3a

Pasnuuarh cTaguu MUTO3a Ha
MHUKPO- Ipernaparax u
MHUKpodoTOorpadusIx

29. Perynsinnusi
JKHU3HEHHOI' 0 THKJIa
KJIETOK

19)

Peryisiuusi MUTOTUYECKOIO IIMKJIIA
KJteT- ku [IporpamMmmupyemast
KJIETOYHAasl THOeIIb — aronTo3
KierouHoe siapo, XpoMOCOMBI, (DyHKIIH-
OHasbHAasi FTeHOMUKa Mexanuszmol
npoaugepayuu, ougpepenyuposxu,
cmapenusi u eubeau kiemok. «[{ugppo-
6as Kiemka» — O6uoungopmamuueckue
Mooenu QYHKYUOHUPOBAHUST KICMKU.
deMmoHCTPpaImuHA

Tabnune! u cxeMbl: «KU3HEHHBIH
UK KIIETKn», «CTpoeHue
XPOMOCOMY,

«Perumukanus JIHK», «Muto3sy»

PackpbiBaTh coaepikaHue TEPMUHOB

M IIOHSITUM: artonTos,

nposudepauusi, 1uddepeHupoBKa
XapakTepu3oBaTh PEryJisilui0 MUTOTH-
YECKOTO LKA KIETKH

OOBACHITH OMOJIOTHYESCKUIT CMBICIT
3alporpaMMHUpPOBAHHON KJIETOYHOM
rubenu — aroIros3a

VceranaBiauBaTh B3aUMOCBSI3b MEXKTY
roMeOCTa30M KJIETOK U UX I'HOeIIbIO

TEMA 9

CTPOEHUME U ®YHKIITMHA OPTAHU3MOB (17 )

30. OpraHu3M Kak
eIuHoe 1ejIoe
1)

Buonoruyeckoe pazHooOpasue opraHus-
MOB OTHOKJIETOYHBIC, KOJIOHHAJIBHBIC,
MHOT'OKJICTOYHbIC OpraHu3mMbl OcoGeH-
HOCTH CTPOCHHS U YKHU3HEICSITCIBHOCTH
OJITHOKJICTOYHBIX OPIaHU3MOB

PackpsiBaTh conepkaHne TEPMHUHOB
¥ HOHATHH: OPTraHU3M, OpTaH, opra-
HEJUIBI, CHCTEMa OPraHoOB, anrapar,
GyHKIIMOHAJIbHASI CHCTEMa, TOMEO-
cTas
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Bakrepun, apxeu, OTHOKIICTOYHbBIC
rpuObI, OJTHOKJICTOYHBIC BOJIOPOCITH,
apyrue npoructsl KosoHuansHble
OpTraHu3MBbl

BzauMocBsi3p yacTeii MHOTOKJIETOYHOTO
opranu3Mma TkaHH, OpraHbl U CHCTEMBI
opranoB OpraHu3m KakK €JIMHOE 1lIeJioe
T'omeocras

deMOHCTpanum

Tabnuiier 1 cxembl: «OTHOKIETOYHBIE
BOJIOPOCIIN», «MHOTOKIICTOYHBIC
BoJiopociny, «baktepun», «IIpocreit-
mue», «Oprasbl IBETKOBBIX PacTCHUI»,
«CucTemMbl OPraHOB MO3BOHOYHBIX
JKUBOTHBIX», « BHyTpeHHEee cTpoeHHe
HACEKOMBIX»

O06opynoBaHue: CBETOBOM MHUKPOCKOI;
MHKpOMpernapaThl OTHOKJIETOYHBIX
OPraHU3MOB; JKUBBIC DK3EMIUISIPHI
KOMHATHBIX PaCTCHU; repdbapuu
pacTeHuil pa3HbIX OTIEIOB; BIAXKHBIE
npenapaTrsl )KUBOTHBIX

Ilepeuncnsite CTPyKTYpHO-QYHKIIHNO-
HaJIbHBIC YaCTU OJHOKJICTOYHBIX,
KOJIOHHUAJIbHBIX, MHOTOKJIETOYHBIX

U MHOTOTKAaHEBBIX OPTaHHU3MOB
XapakTepu3oBaTh OCOOCHHOCTH CTPOE-
HUS U KU3HEJICSITCIBHOCTH OJHOKJICTOY-
HBIX OPraHU3MOB, KOJIOHHUAJIbHBIX,
MHOT'OKJICTOYHBIX 1 MHOTOTKAHEBBIX
OpPraHU3MOB

CpaBHHBATh MEXJIy COOOI OTHOKIICTOY-
HbIE€, KOJIOHHAJbHbIE, MHOI'OKJIETOYHBIE
M MHOTOTKaHEBBIC OPTaHU3MBbI

31. TkaHH
pacrenu# (1 9)

Tkanu pactenuii TUmbl pacTUTETBHBIX
TKaHel: o6pa3oBaTenbHasl, TOKPOBHAs,
NpoOBOAAIIAsl, OCHOBHAs, MEXaHUYE-
ckast OcOOEHHOCTH CTPOCHUsI, (PyHKIIMH
U PacIIOJIOKEHUsI TKaHEel B opraHax
pacrenuit

HeMOHCTpaluu

Tabauiel u cxembl: «TKaHU pacTeHUI»,
«Oprasbl IBETKOBBIX PacTEHHUI»,

PackpeiBaTh coJiepKaHHe€ TEPMHHOB
U TOHSITHIi: TKaHb, SMUJIEPMHUC, TTPOO-
Ka, KOpKa, Iy, IpeBecuHa, JPEeBECHH-
HbI€ BOJIOKHA, JIyOsiIHbIC BOJIOKHA,
CcoCy/lbl, KAMEHHCThIE KIETKU
XapaKkTepu3oBaTh TUIBI PACTUTEITb-
HBIX TKaHei: oOpa3oBaTesbHas,
MOKpPOBHAasl, MPOBOAAIIAsl, OCHOBHAs,
MEXaHUYECKasl; MEePEUUCIISITE 0COOCH-
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepkKaHHue

IIraHUpyeMble BUOBI yIeO0HOH
IesiTeIbHOCTH 00yYaroIuXCsi

«KopHeBsle cucteMbl», «CTpoeHHE
cTebis», «CTpoeHne JINCTOBOM IITac-
THUHKH

O6opyioBaHHE: KUBBIEC SK3EMILISIPBI
KOMHATHBIX PAaCTEHUM; CBETOBON
MHKPOCKOIT; MUKPOIIpENapaThl TKaHei
JIaGopaTopHbI€ U IPAKTHYECKHE
padoTsI

Jlab opato pHas pab ot a «3yde-
HHUE TKAaHEW pacTeHUI»

HOCTHU UX CTPOCHUS U
BBITTIOJIHACMBIC (l)yHKI_II/II/I

32. TKaHu
JKHUBOTHBIX H
yeJjioBeKa
(19

TkaHu )KUBOTHBIX U YeJIoBeKa THITbI
JKHUBOTHBIX TKaHEW: SITUTEeIaIbHasI,
COCMHUTEJIbHAS, MbIIIICYHAsI, HEPBHAas
OcoO6eHHOCTH CTpOoeHUsI, (PyHKIUN

U pacroJIOKCHUS TKaHEH B

opraHax >KMBOTHBIX U YEJIOBEKa
deMmoHCTPpaImuHA

Taonuier u cxembl: « TkaHU KUBOT-
HbIX», «CKeneT yesioBekay, «lluiiena-
putenpHasa cucrtemay, «KpoBeHocHas
cucremay, «JlpIxareabHasi CHUCTeMay,
«Hepsnas cucrema», «Koxa», «Mbl-
ICYHAasI CUCTEMay

O06opyioBaHUE: CBETOBOW MHUKPOCKOIT,
MUKpOIIpenapaTbl TKaHeH

PackpbiBaTh conepikaHue TSPMHUHOB

U ITOHSITUN: PIIUTEJINI, CEKPET,
MBIIIICY- HbIE BOJIOKHA, HEUPOH,
Helporius XapakTepru30BaTh TKAaHU
>KHUBOTHBIX

U 4YeJIOBEKAa: DITUTCIINAIbHAS, COCIUHU-
TenbHasl, MBIILICYHAasi, HEPBHAsI; IIepe-
YUCHSATh OCOOCHHOCTH UX CTPOCHHUS

U BBITIOJTHsIEMbIC (DYHKIIUU
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JIabopaTopHbIe U

IpakKTUYeCKHue padoThI

Jla6 opato puas pab ot a «M3yue-
HHUE TKaHEU >KUBOTHBIX»

33. Oprassl.
CucreMsl
OpraHoB
(19)

Opransl BereratuBHble U TeHEpaTUB-
HBIE OpraHbl pacTeHni Opra”bl U CHCTe-
MBI OPTaHOB KUBOTHBIX U UEJIOBEKA
DyHKIIUM OPraHOB U CUCTEM OPraHOB
deMoOHCTpAaIIuMu
Tabmuiibl U cxembl: «OpraHbl IBETKO-
BBIX pacTeHui», «KopHeBbIe CHCTEMBD»,
«Ctpoenne cTedns», « CTpoeHHE JTUCTO-
BOH mIacTHHKN», «CKEeJIeT JeloBeKa,
«[IumeBapurensHas cucrema», «Kpose-
HOCHasl cucTeMa», «/JlpIxatenbHast
cucteMa», «BermenurensHas cucteMma,
«HepsHast cucrema», « 9HIOKpUHHASI
crucTeMa»

OGopynoBaHue: KUBBIEC IK3EMIUISPHI
KOMHATHBIX PAaCTeHUH; repoapun
pacTeHHil pa3HBIX OT/IEIOB; CKEJIETHI
MO3BOHOYHBIX; KOJUISKIIUH OecHo-
3BOHOYHBIX JKUBOTHBIX; BJIQYKHbBIE
IpernapaTsl )KUBOTHBIX, CKEJIET 9eJIo-
BeKa

JlabopaTopHbIe U NPAaKTHYECKHE
pPadoThI

Jlab opaTto pHasa pab ot a «M3yue-
HHUE OPraHOB IBETKOBOI'O PACTCHUS»

PackpbIBaTh coJiep>kaHue TEPMHUHOB
U MIOHSITHI: OpraH, KOpeHb, nooder,
IBETOK, IJIO, CEMsI, IIOJIOBBIC
’KE€Je3bl, OJIOBBIE TIPOTOKH,
KOITYJISITUBHBIE OPTaHbI, CHCTEMBbI
opraHoB XapaKTepHu30BaTh
BereTaTUBHBIC

¥ TeHepaTHUBHBIE OpPTaHbl PACTeHUM,
COMAaTHYECKHE U PETyISITOPHBIC
OpTraHbl )KUBOTHBIX; IEPESUYHUCIISITH
OCOOCHHOCTH MX CTPOCHHSI U BBIINOJIHSI-
eMble (PYHKIINH

VYcraHaBIuBaTh B3aMMOCBSI3H MEXKTY
CTPOSHHUEM OpPraHOB M UX (PYyHKIHSIMU
PasznnuaTte BUABI TKaHEN, OpraHsbl

W CHCTEMBI OPraHOB, B TOM YHCIIE
9eJI0OBeKa, Ha MHUKpOIIpenaparax,
BJIQXKHBIX IIperapaTax, repoapusix

1 MUKpodoTorpadusx,

Tabnuiax, MOAEISIX U MyJIsDKaX
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Tembl YPOKOB
M KOJIN4EeCTBO
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IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

34. Onopa Tejla
OpraHu3MoB (1 9)

Onopa Tena opranu3zmoB Kapkac
pactenunii CKeneTbl OJHOKJIETOUYHBIX U
MHOT'OKJICTOYHBIX >KHUBOTHBIX Hapy)K—
HBIM U BHyTpeHHUl ckener CrpoeHue
W THUIBI COeIUHEHUS KOCTeH
deMoHCTPpaIIunu

TaGaume!l u cxembl: «CTpOeHUE CTEOID,
«CTpoeHne JIMCTOBOH INTACTUHKI,
«CKereT 4eIoBeKay

O06opynoBaHue: CKEJIEThl TO3BOHOYHBIX;
BJIQYKHBIE TTPETTapaThl >)KUBOTHBIX
CKeJIST YeJI0BeKa; PAKOBHHBI MOJI-
JIFOCKOB; KOJUJIEKIITUN HACEKOMBIX,
HUTJIOKOXHUX

PackpriBaTh conepkaHne TEPMHUHOB

Y TIOHATHUI: OIIOPHBIE CUCTEMBI, 000104-
KH KJIE€TKHU, PuOPHUIUIBI, KapKac,

Hapy >KHBIH CKeJIeT (XUTHHOBBIN MO-
KpOB), THJAPOCTATUYECKUN CKEJIeT,
BHYTPEHHUH CKeJIET, KOCTH (JJINHHBIE,
KOPOTKHE, MIJIOCKHUE), COSTUHECHUS
KOCTEH, HEIOIBIKHBIE (IIIBHI), TTOIYIIOA-
BHDKHBIE, TTOJBIDKHEIE (CYyCTaBhbl),
OTJENbI CKEJIETa IMTO3BOHOYHBIX KUBOT-
HBIX: UEPEIl, OCEBOI1 CKeNeT (IT03BOHOY-
HUK, TPyZHAsI KJISTKA, XOpJaa), mosica
KOHEUHOCTEH, CBOOOIHBIE KOHEYHOCTH
OrnuceIBaTh HAPY K HBIN U BHYTPEHHUN
CKEJIeTHI )KHBOTHBIX, CTPOCHUE U THUIIBI
COeIUHEHUsSI KOCTEH

YcTraHaBIMBaTh B3aUMOCBS3H MEXKIY
CTPOSHHEM OITOPHBIX CHUCTEM H UX
(GYHKOUAMH B OPraHU3Me

CpaBHUBaATh CTPOEHHUE OMOPHBIX CUCTEM
pacTeHuil U > KUBOTHBIX

35. [IBHMKeHHe
OpraHu3MoB (1 u)

JIBrmokeHue opranu3mMoB J[Buxkenue
OJTHOKJIETOYHBIX OPraHU3MOB: am&Oon -
HOE, )XI'YTHKOBOE, peCHUYHOE JIBrKe-
HHUE MHOTOKJIETOUHBIX PACTCHUM:
TPOIIM3MbI U HACTUU JIBHKeHHE

PackpbIBaTh coleprkaHue TEPMHHOB

U TIOHATHIA: IBUYKEHUE, NBUTATEIIbHBIC
OpraHesuIbl, IBHYKCHUE IPOCTECHIIINX
(amébGouHOE, )KI'yTUKOBOE, PECHHUYHOE),
JBVDKEHUE pacTeHUM (TPOIN3MBI,
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MHOTOKJICTOYHBIX KHBOTHBIX U YeJIOBE-
Ka: MbllIeyHasi cucrema Peduiekc
CkeJieTHBIE MBIIIIBI M UX padoTa
HdeMoHCTpaIIuHu

Tabmunsl 1 cxeMbl: «OITHOKIETOUYHBIC
Bozopociny, «lIpocteitmme», «Ctpoe-
HHUE MBI, «MBIIIEYHasT CHCTEMay

HACTHUH), MBIIICYHBIC CHCTEMbI (COKpaTH-
TEJIbHBIC BOJIOKOHIIA, KOYKHO-MYCKYIThb-
HBI MEIIIOK, CKEJICTHAsI MyCKYyJiaTypa),
CKeJIeTHasi MbIIIa (MBIIICYHOES BOJIOKHO,
MuoGHUOPUILIA), BHICIINE IBUTATSIbHBIC
LEHTPHI, paboTa MBI (IBUTATEIbHASI,
COMaTHYECKasl), MbIIICYHOC YTOMIICHUE
XapakTepu30BaTh BH/IbI JBHIKCHUSI
OJHOKJICTOYHBIX U MHOTOKJICTOTHBIX
OpPraHu3MoOB

OnuChHIBaTh CKEJIETHBIC MBIIIIIBI U UX
pa6oty

VcraHaBIMBaTh B3aHMOCBSI3b MEXKIY
CTPOEHHEM OITOPHBIX CHCTEM U JABIKCHH-
SIMH OPTaHHU3MOB

36. IIuTanue
OPraHU3MOB (2 49)

IIutranue opranusmosB Ilornouienue
BOJIBI, YTJIEKHUCIIOrO Ta3a U MUHEpaIb-
HBIX BellecTB pacTteHusiMu [luranue
JKUBOTHBIX BHYTPHUIIOJIIOCTHOE U BHY-
TpUKJIeTOUHOE nuiieBapenue [luranue
IIO3BOHOYHBIX KUBOTHEIX OTIeIIbI
MUIIEBAPUTEIIFHOTO TpaKTa
IIumeBapurenbHbie xenes3sbl [luiena-
puTenbpHasA CUCTEMa YeJI0BeKa
deMoHCTPAIIuHU

Tabauiiel 1 cxembl: «KuireaHonomaocT-
Heiey, «llumeBapurenbHas cucremay,
«Cxema nuTaHusl pacCTeHUN»
OOGopynoBaHHE: )KUBBIC YK3EMILISIPBI
KOMHATHBIX PACTCHHUI; 000pya0BaHUE
JUIs1 IGMOHCTpPAIK TTOUYBEHHOT'O

PackpriBaTh conepkaHne TEpPMHHOB

Y TIOHSITHI: IIMTaHUE,

IUIleBapeHue,

MHUIIEBAPUTEIbHBIE BAaKyOJIH,
KHIIIeYHas MOJIOCTh, MUIIeBAPUTEIbHAS
TpyOKa, MUIIEeBapUTEILHBIN TPAKT,
IMUILEeBapu- TEJIbHbBIC JKEJIC3hI,
MUIIEBAPUTEIILHBIE COKU
XapaKkTepHu30BaTh MUTAHHUE KUBOTHBHIX;
BHYTPHUIIOJIOCTHOE U BHYTPUKIETOUHOE
IUIeBapeHue

PaznuyaTrh Ha U300pakeHUsIX (CXemax,
Tabnuirax, MyJsKax) OTASIIbI TUIIeBa-
PHUTEIBHOTO TPpaKTa U IMUIIEBAPUTEIBHYIO
CHCTEMY YeJIOBEKa

YcraHaBIUBaTh B3aUMOCBSI3H MEXIY
CTPOSHHEM OPraHOB IHIIEBAPCHUSI
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Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

U BO3QYLLIHOI'O IIUTAaHUS pacTeHU,
pacIierIeHns! KpaxMaua U OeJIKOB I10JT
nevictBrueM (pepMEHTOB

¥ uX QYHKUIHSIMH B OpPraHu3Me
CpaBHUBaTbh CTPOCHUE OPraHOB pacTe-
HUH, 00ecreuynBaronMx KOPHEBOE
MUTaHWE U (GOTOCHHTE3; MUILIEBAPUTEb-
HBIX OPTaHeII MPOCTEHIIINX U OPTaHOB
NUIEBAPECHUS YKUBOTHBIX

37. IbIxaHHEe
OPraHU3MOB (2 9)

Jbpixanue opraHu3MoB Jlpixanue
pactenuii /IpIxaHue >KMBOTHBIX
Juddys3us ra3oB uepes MOBEPXHOCTH
knetku KosxkHoe npixanue Jlpixareiab-
Hasi HOBepxXHOCTh JKabepHoe u érod-
HOC€ ObIXaHHUC HblxaHl/le ITIO3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA DBOJIIOIIMOHHOES
YCIIO)KHEHHUE CTPOCHUS JNETKUX MO3BO-
HOYHBIX JKUBOTHBIX JlpIxaTenbHast
cucrema yelioBeka MexaHu3M BEeHTHIIS-
OHUU JIETKUX Y NTHI U MJICKOOUTAOINX
Perynsinus neixaaus JlprxaTesibHbIC
00BEMBI

OdeMoOHCTpanuu

Tabauiel U cxembl: «JIprxarenbHas
cucremMar

O6opynosanwne: 060pya0BaHHE I
JAEMOHCTPAIIMH OMBITOB IO U3MEPECHUIO
JKU3HEHHOW EMKOCTH JIETKUX, MEXaHM3-
Ma JABIXaTCIIbHBIX JIBUKCHUMN

PackpsiBaTe conepkaHne TEpPMHHOB

Y TIOHSITH: AbIXxaHue, nuddys3mus,
KO>XHOE JBIXaHUE, OPTaHbI

JBIXaHUSI, IbIXaTEeIbHBIC IBUKCHUS,
JIbIXaTelIb- HBIH LEHTP, JIErOYHbIe
00BEMBI, KHU3- HEHHAsI EMKOCThL

JErKnUX

XapakTepru3oBaTh AbIXaHUE PACTCHHIL;
JbIXaHUE )KUBOTHBIX U YeJIOBEKa
OrnuchIBaTh YBOJIIOLIMOHHOE YCIIO)KHEHUE
CTPOEHUS JIETKUX MMO3BOHOYHBIX KUBOT-
HBIX

Paznuuate Ha H300pa’KeHUSTX

(cxemax, Tabaunax, MyJisiKax)
ABIXaTEIILHYIO CUCTEMY UE€IOBEKA
OmnuchIBaTh MEXaHU3M BEHTHJIISIIIUN
JIErKUX y NTHII 1 MJICKOITUTAFOIINX
VYcraHaBiuBaTh B3aUMOCBSI3H MEXKIY
CTPOEHHEM OPraHOB ABIXAHUS U UX
(GYHKOUSIMH B OpraHu3Me
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38. TpaHCHIOpT
BeIIecTB Yy
OPraHu3MOB
(29)

TpaHCIIOPT BEUIECTB Y OPraHU3MOB
TpaHCHIOPTHBIE CUCTEMBI pACTCHHIA
TpaHCTIOPT BEUIECTB Y >KUBOTHBIX
KpoBeHocHast cucteMa U €€ opraHbl
KpoBeHocHasi cucTeMa MO3BOHOYHBIX
JKMBOTHBIX U desioBeka Cepue,
KPOBEHOCHBIE COCYIbI M KpOoBb Kpyru
KPOBOOOpAIIeHHsT DBOIIOIMOHHbBIC
YCII0HEHHST CTPOCHHST KPOBEHOCHOU
CHCTEMbI TO3BOHOYHBIX KHBOTHBIX
Pabora cepana u e€ perynsauus
JeMoOoHCTPpaIIuu
Tabawuiiel u cxembl: «OpraHbl IIBETKO-
BBIX pacTteHuiD», « KopHEBBIE CHCTEMBD,
«Ctpoenune credis», « CTpoeHue JTUCTO-
BOI1 I1acTUHKN», «KpoBeHocHas
cucTeMa 4enoBeka», «K KpoBeHOCHBIe
CHCTEMBI ITO3BOHOYHBIX KHUBOTHBIX)»

PackpbiBaTh COJCPIKaAHUE TCPMHUHOB

W TIOHSITUH: TPAHCIIOPT BEIIECTB, TPAHC-
[IOPT Y PacTeHHUi, KPOBCHOCHAsI CHCTEMa
>KHBOTHBIX, KPOBb, IJIa3Ma,
dopmeHHBIC 2JIEMEHTHI,
KpoBOOOpaIeHue, Kpyru
KPOBOOOpAIIICHHUSI, CSPJICYHBIN ITHUKJT,
mumbooObpamenue, ntumda, aumbarude-
CKHE COCyIbl, JIUM(DaTuIeCKnue y3Jibl,
BHYTPCHHSISI Cpejia OpraHu3ma
XapakTepu3oBaTh TPAHCIIOPT BEIIICCTB
Yy pacTeHuil 1 0ECIO3BOHOYHBIX JKUBOT-
HBIX

OmnuchIBaTh KPOBEHOCHYIO CHCTEMY
KHUBOTHBIX MU YCJIIOBCKA

PaznmuaTe Ha M300paXkeHUSIX

(cxemax, Tabaunax, MyJIsDKax)
KPOBEHOCHYIO

1 TUMGaTHYECKYIO CUCTEMY YeJI0BEKa
YcraHaBIUBATh B3aMMOCBSI3H MEXKY
CTPOCHHUEM OPraHOB KPOBOOOpPAILICHUS
¥ uX QYHKIHMSIMH B OpraHU3ME

39. BeigesieHue y
OpraHHu3- MOB
(19)

Beinenenue y opranusMmon Beinenenue
y pactenuii Belienenue y >)kUBOTHBIX
CokparurenbHble Bakyoian Oprassl
BeiziesieHnst  DunbTpanus, CeKpernus
1 00paTHOE BCACHIBAaHUE KaK MEXaHU3-
MBI pa0OTBI OpraHoB BelAeIeHUus CBs3b
IIOJIOCTH TeJIa C KPOBEHOCHOMW U BBIJCIIH-
TEJIbHOM CHUCTEMaMU

BbIZ[eﬂeHl/le Y NO3BOHOYHBIX )XMUBOTHBIX
U YeJI0BeKa

PackpeiBaTh comeprxkaHue TEPMUHOB

U IIOHATUN: BbIIEJICHUE, Iy TTalusl,
JIMCTOMAJl, COKPATUTEIbHBIE BaKyOJIH,
U3BUTHIE KaHAJbIIBI, 3BE319aThIE
KJISTKU, BBIJICIIUTEIILHBIE TPYOOUKH,
MaJIBIIUTUEBbI COCYAbI, IIOYKU, MOYE-
TOYHHK, MOYEBOI Iy3bIpb, HEDPOH,
Moua

XapaxTepu3oBaTh IPOLECC BbIACICHUS
Y pacTeHUH U >KUBOTHBIX
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IMouku CtpoeHue U PyHKIIMOHUPOBa-
Hue Hedpona OOpa3zoBanre MOYHN

y 4dejoBeKa

HeMOoHCTpauH

Tabmauibl 1 cxembl: «BeraenurensHast
cucTeMa»

Paznuuats Ha H300paXKSHUSIX
(cxemax, Tabnaumax, MYJISIKaX)
BBIJICJIUTEIIBHYIO CUCTEMY YE€JIOBEKa
OnuceIBaTh MEXaHU3M (PyHKIIMOHHPOBa-
HUS He(ppoHA; TIporiecc 0Opa3oBaHUS MOYH
VYcranaBiIMBaTh B3aMMOCBSI3H MEXIY
CTPOCHHEM OPTaHOB BBIACICHUS U UX
yHKIMAMU B OpraHuzMe

40. 3amura y
OPraHU3MOB (2 49)

3amura y OpraHu3MoB 3aIura y OJHO-
KJIETOYHBIX OPraHnu3MoB CIopsl
OaKTepHii U MHUCTHI TMIPOCTESUIITIX
3ammTa y MHOTOKJIETOYHBIX PacTEHHUH
KyTtukyna Cpencrsa maccuBHOIM

M XUMHWYECKOI 3a1uThl @UTOHIIHIBI
3amura y MHOTOKJIETOYHBIX >KHBOTHBIX
ITokpoBbI U UX IPOU3BOJAHBIC 3alUTa
opraHusMa ot 6osie3Heit iMMmyHHast
cucrema uesioBeka Kiierounsiii u rymo-
pajibHBIN UMMYHUTET BpOXKIEHHBIN 1
OpuOOpPEeTEHHBIN crienuUIecKrit
UMMYHUTET Teopust KIIOHAIbHO-CEJIEK-
TuBHOTO HMmyHHuTeTa (I1 Dprux,

@ M bepner, C Tonerasa) Bocnanu-
TeJIbHBIE OTBETHI Oprann3MoB Poib
BPOXXJIEHHOTO UMMYHHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHNIt

PackpbIBaTh COACPKAHUE TCPMHHOB

M MOHSITHI: Karlcyia, SHI0cIopa,
LIMCTA, KYyTHKYJIa, CPEJCTBa MaCCUBHOMN
3alIUTHI, CPEJICTBA XUMHYIECKOMN
3allUThl, KOXXHbIC IMTOKPOBbI, UMMYHH-
TeT, UMMYHHasl CUCTEeMa, aHTUICH,
AHTHUTEJO

XapakTepu3oBaTh BHAbI 3aIUThI

Y OHOKJIETOYHBIX U MHOI'OKJICTOYHBIX
OpraHU3MOB

OnuchIBaTh CTPOSHUE KOXKHBIX ITOKPO-
BOB U UX IPOHU3BOJAHBIX

PasnuyaTth Ha U300paKEHUSIX
(cxemax, Tabaunax, MyJIsDKax)
OpraHbl HMMYH- HO#l CHCTEMBI
YyeJIOBEKa Y CTAaHABIUBATh B3aMMOCBSI3U
MEX/y CTPOSHHEM OPIraHOB 3allUThI U
UX (pyHKIHUSIMHA B OpraHu3me
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HeMOHCTpaluu

Tabmunel u cxembl: «Koxay, « IMMmyHH-
Te™», «CTpoeHue ctebis», «CTpoeHue
JIMCTOBOM TJTACTHHKI

41. Pa3apakuMOCTh U
pery- jisanusiy
OpPraHu3MOB

(29

PazgpakumocTs U peryisinus y opra-
HU3MOB Pa3apakuMoCTh y OHOKIIETOU-
HBIX opraHu3MoB Takcucel Pazgpaxku-
MOCTB U PEryJIsIiUs y pacTeHHI
PocToBrie BCIICCTBA U UX 3HAYCHHUC
Hepsnas cucrema n pedaexropHas
perymsinus y *KUBOTHBIX HepBHast
cucteMa 1 e€ OTJIesIbl DBOIIOIIMOHHOE
YCJIOKHEHHUE CTPOCHHST HEPBHOM CHCTe-
MBI y )KUBOTHBIX OTIEIIBI TOJIOBHOTO
MO3Ta TO3BOHOYHBIX YXHBOTHBIX
Pednekc u pedaexkropHas ayra besyc-
JIOBHBIE U YCJIOBHBIE peIIeKChI
TI'ymopanbHast peryssiust 1 9HIOKPHUH-
Hasl CHCTEMa >KUBOTHBIX M YEJIOBEKa
JKese3bl SHIOKPUHHON CHUCTEMBI B UX
ropmoHsl JlelictBue ropmoHoB B3anmo-
CBSI3b HEPBHOW U PHJIOKPUHHON CUCTEM
I'mnoranamo-runodgu3apHast cucreMma
deMoOHCTpAaIIuMu

Ioptper: U IT1 IlaBios

Tabmunel u cxembl: «CTpOSHHE THAPBD,
«Ctpoenue 1uiaHapumn», «BHyTpeHnHee
CTpPOEHHE J0XKIEBOro uepBs», «Heps-
Has cucrtema peio», «HepBHas cucrema-
Jsirymkn», «HepBHast cucrema mipe-

PackpriBaTh conepkaHne TEpMHHOB

U TMOHSITHUN: pa3apakuMOCTbh, PEryJisi-
I1sl, TAKCUCHI, POCTOBBIE BEIIECTBA
(ayKcHHBI), HEpBHAs1 CUCTEMa, pedIiek-
TOpHasl perysiiusi, pediekc, pediek-
TOpHAasi Iyra, NePeIHUI MO3T, IIPOMEKY-
TOYHBIN MO3T, CPEAHUI MO3T, MO3KEUOK,
MIPOJOJITOBATHIA MO3T, BereTaTHBHAs
HEpBHAasl CUCTEMA, I'yMOpajibHask peryJis-
U1, TOPMOHBI, HIOKPHUHHASI CHCTEMa,
TUIIOTaIaMO-TUIIO(U3apHAsT CHCTEMA
XapakTepHu3oBaTh pa3Ipa’kUMOCTh

Y OTHOKJICTOYHBIX OPraHU3MOB U ped-
JIEKTOPHYIO PETYJISIIIUIO Y KUBOTHBIX
Pasnuyars Ha M300pakeHUsIX (Cxemax,
TabJINIaxX, MyJsDKax) HEPBHYIO CHCTEMY
Y e€ OT/IeJNIbl; OT/IeJIbI TOJIOBHOT'O MO3ra
MO3BOHOYHBIX KHBOTHBIX

OrnuchIBaTh TYMOPAJIbHYIO PETYIISILIUIO
Y )KHBOTHBIX

PaznmuaTte Ha M300paXkeHUSIX

(cxemax, Tabaunax, MyJIsDKax )
SHAOKPUHHYIO CHCTEMY KUBOTHBIX U
yenoBeka Ha3piBaTh kese3bl
BHﬂOKpI/IHHOﬁ CHUCTCMbI YCJIOBCKA U
BbIpabaThIBaeMble MU TOPMOHBI
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YacoB
cMBbIKaromuxcs», «HepsHuas cucrema OnuceIBaTh JICHCTBUE TOPMOHOB
ntui, «HepBHas cucrema MiIeKOIMMTa- | Y CTaHAaBIIMBATH B3aUMOCBSI3U MEKIY
oumx», «HepBHast cuctema 4denoBe- CTPOCHHUEM OPTaHOB HEPBHOM U SHIO-
Ka», «DHIOKpUHHAsI cucTtemMay, «Ped- KPUHHOM CHUCTEM U UX QYHKIUSIMHU
JICKC» B OpraHu3Me
OGopynoBaHue: MOJIEIN TOJIOBHOTO XapakTepu30BaTh dBOJIIOLIMOHHOE
MO3ra Pa3IMYHbIX JKUBOTHBIX YCJIO)KHEHHUE CTPOCHUSI HEPBHOU CHCTE-
MBI Y JKHUBOTHBIX
TEMA 10. PASMHO2KEHHUE U PASBBUTUE OPTAHMU3MOB (8
1)
42. PopMbI @DopMBbI pa3zMHOKEHHUSI OPraHU3MOB! PackpsiBaTh cosepkaHue
Pa3MHOXKEeHUus Oecniosioe (BKIIFOYasi BEIETaTHBHOE) TEPMUHOB U TTIOHSTHIA:
OpraHu3MoOB u monoBoe Buapl Oecnosoro pasmMHoxe- pa3MHOXKEHHE, IIPOCTOE

(19)

HUs: ITIOYKOBAHHUC, Cl'lOpyJ'IS[LlI/ISI,
(bpaFMeHTaLlI/Iﬂ, KJIOHUPOBaAHUEC
HdeMoOHCTpaIIumu

Ta6n1/1!!m N CXCMBI: «Bel"eTaTI/IBHOG
pasmHoOXKeHue», «Tunbl 6ecroyoro
paSMHO)KCHI/IH», «Pa3sMHOXKeHue
XJIaMHUJI0OMOHaIbI», «Pa3sMHOXKeHNE
OBIJICHbI», «PaSMHO)KeHI/Ie TUAPBD>

JICJICHUE, TOYKOBAaHUE, CIIOPYJISIINS,
Bere- TaTUBHOE, (parMeHTaLIHS,
KJIOHUPOBa- HUE, TaMEThI, CIEPMaTO30H ]
(criepmuii), sTAIICKIICTKA, 3UTOTA,
KoHBrOranus [lepeyncisiT 0COOCHHOCTH
Oecrnoyoro

¥ TIO0JIOBOT'O Pa3MHOYKEHHUsSI OPTaHU3MOB
XapakTepu30BaTh CYIIHOCTh U (DOPMBI
0eCroJIoro pa3MHOXKCHHUSI OPTAaHHU3MOB;
OMOJIOTHYECKOE 3HAYEHHUE OECII0IOro
pa3MHOKEHHUS

PaznuyaTthk cnopy Kak CHeruaIn3upo-
BaHHYIO KJICTKY, MPCIHA3HAYCHHYIO JUTSI
0ecCII0JIOro pa3MHOXKESHHUs, U CHOPBI




| Gaxrepwmii
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OOBSCHITH IPEUMYIIIECTBA ITOJIOBOTO
Ppa3sMHOXKEHUsI HaJ OSCIIOIBIM
PackpriBaTh poib KIOHHUPOBAHHUS

B CEJIEKIIMH U CEJIbCKOM XO3siicTBE

43. ITonoBoe
pPa3MHOZKeHHe.
Memo3

(29)

ITonosoe pazmuorkenue Ilonosbie
KJICTKH, HJIK rameThl Mero3 Craaun
merosa [loBenenne XxpoMocoM B MeHo3e
Kpoccunrosep buosioruueckuii cMbIcCit
Melo3a U II0JI0BOro npoiecca Meios

M €r0 MECTO B )KU3HCHHOM ITHKJIC
OpPraHu3MoOB

OdeMoHCTpanum

Tabuuisl B cxeMbl: «Meio3», «Xpomo-
COMBD»

PackpriBaTh cozepskaHue TEpPMHHOB
M TIOHSITHI: MeH03, OMBaJICHTHI, KPOC-
CHHTOBEp, MHTEPKUHE3, HE3aBUCHUMOE
pacripeesieHne; KpPOCCUHIOBEP
PaznnuaTte Ha n300pakeHUsAX (cxemax,
TabnmMnax) ¥ MUKpOIIperapaTax 3penbie
TIOJIOBBIE KJIETKH MJICKOITMTAIOIINX

M OpraHbl pa3MHOKESHUSI

BBICHIUX PACTEHUN

PackpbiBaTh cymHoOCTh Meiio3a, Xapak-
TEpPHU30BaTh €r0 OT/CIbHBIC CTAIHU
OmnpenensaTe MecTo Meio3a B )KU3HCH-
HBIX IUKJIAX PA3JIMYHBIX OPTraHU3MOB
OOBSICHITH OMOJIOTHYECKUN CMBICIT
KPOCCHHTOBEpa, ONHUCHIBATh €ro MeXa-
HU3M

CpaBHUBaTh MEHO3 C MUTO30M; Pa3JIu-
9aTh OTAENIbHBIC NX CTAAUH Ha MHUKPO-
mperaparax U N300pakKeHUsIX
(cxemax, Tabaunax)

PackprIBaTh 3BOIIOLMOHHOE 3HAYEHHUE
TOJIOBOTO PAa3MHOXKEHUSI OPTaHU3MOB

44, TaMmeTOreHes.
OOpa3oBa- HHE H
Pa3BHUTHE MOJIOBBIX
KJIETOK

(19

ITpensapoasliieBoe pa3sBUTHE
I'amerorenes y xnBoTHbIX IlonoBsie
kesne3bl OOpa3oBaHUE U Pa3BUTHE I10JI0-
BBIX KJIeTOoK CriepMaTOreHes3 U OOreHe3

PackpbiBaTh coneprkaHre TEPMUHOB

U TMOHSITHI: raMeToreHes, criepMarore-
HE3, OOT€HE3, CCMEHHHUKH, SIMYHUKH,
CIIEpMaTOrOHUHU, CIIEPMaTOLUTHI,
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

CTpoeHne MOJIOBBIX KIIETOK
OrtonoTBOpEeHNEe U YMOPHOHAITEHOE
pa3BuTHE KUBOTHBIX COCOOBI OMII0-
JOTBOPEHMUS: HAPY’KHOE, BHYTPEHHEE
ITapTenorenes

deMoHCTPpaIuH

Tabmauibl u cxembl: «I"ameToreHes,
«CTtpoeHue SHIEKIETKU U CIepMaTO30U-
ax»

OOGopynoBaHKe: CBETOBOH MHUKPOCKOTT;
MUKpOIIpernapaThl sIMIEeKISTOK U crep-
MaTO30UJI0B

JIabopaTopHBbIE U

IpaKkTHYIECKHe PadoThI

Jlab opato pHas pab ot a «M3yye-
HHUE CTPOEHHUS MOJTOBBIX KJIIETOK Ha
TOTOBBIX MHKpPOIIpEnapaTax»»

crepMaTHIbI, CIIEPMATO30HUbI, OOTO-
HUM, OOLUTHI, OISPHBIC TEJIbIIA,
SIANEKJIeTKa, aKpocoma

INepeuncnsTh CTaguU TaMeTOTreHe3a

Y >KUBOTHBIX

OnHchIBaTh MPOIECC TaMETOTreHe3a U €ro
nepuoabl, CTPOCHUE ITOJIOBBIX KIJIETOK
PaznngaTe ocoOeHHOCTH criepMaTOreHe-
3a ¥ OOreHe3a

OnuceIBaTh npouecCbl OCEMECHEHU A

U OIUIOAOTBOPEHUS, pa3Hble BApPHUAHTHI
napTeHOTeHe3a

45. AHguBHUOyaIbHOE
pa3BUTHE OPraHU3MOB
— OHTOreHe3

(249)

NHauBuyalibHOE pa3BUTHE OPraHU3MOB
(oHTOrEeHe3) DMOPHOJIOTHS — HayKa

O pasBHUTHU OPraHu3MoB Mopgoze-

He3 — 00HA U3 2NIA8HLIX NPoOIeM
amobpuonocuu. Konyenyus mopghozenos
u mooenu mopgozenesza. Ctaauu sMOpu-
oreHesa >KMBOTHBIX (HA IIpUMeEpE JIATYIII-
kn) Jpobienne Tunsr npolire-

PackpbIBaTh COACPIKAHHUE TEPMHHOB

U TOHSITUH: OILUIOAOTBOPEHHE, 3Ur0Ta,
OJyracToMep, aKpOCOMHAasi peakiysi, IpPo-
HYKJIEyC, ITapTeHOTeHEe3, DMOpPHOTreHe3,
npobiienue, 61acTyna, MOpyJia, racTpy-
na, He#fpyna, OpraHoreHes, d3KTojaepMma,
Me30/epmMa, YHTOJIepMa, I1eJIOM, HEPB-
Has TpyOKa, Xopaa, KUIIeYHasl TpyOKa
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HUs1 [JemepMUuHupo8anHoe u Heoepmu-
Hupoeannoe opoonenue. bnacryna,tn-
eI 61acTy 1 OCOOEHHOCTH IPOOIICHUS
MJICKOIUTAIOIINX 3apOabIIIeBhIC
JUCTKH (TacTpyisiiiys) 3aKiiajika
OpraHoOB M TKaHEH M3 3apOIBILICBBIX
JMCTKOB B3anMHoOe BiusiHMe dacTeit
pa3BHUBaroIIerocs 3apoasima (3MOpHuo-
HaJIbHAsI MHAYKIMS) 3aKilajika IjiaHa
CTPOCHUSI )KUBOTHOTO KaK pe3yJIbTaT
HepapXUYECKUX B3aUMOJCHCTBUI I'C€HOB
Brnnsinne Ha sMOpHOHaAIIBHOE pa3BUTHE
pa3IUYHBIX (PAaKTOPOB OKPY’KaIOIIeH
cpelbl

eMoHCTpAaIuu

IToprper: X IIneman
Tabuunel u cxembl: «KOCHOBHBIE CTAIUU
OHTOTCHE3a»

O6opynoBanue: monaensb «L[uki pa3Bu-
THUS JISITYITKID)

OnpenensTb SMOPHOHAIIBHBINA IEPUO.T
pa3BUTHSI OPraHu3Ma U OIIUCHIBAaTh
OCHOBHBIE 3aKOHOMEPHOCTH Jpobite-
HHSI — 0Opa30BaHUE OJHOCIONHOIO
3apojpblia — OJIAaCTyJIbl; 3aBUCUMOCTh
X0J1a NpoOJIEHNsI OT KOJIMYECTBA KEJITKA
B SINIEKJICTKE; TaCTPYJISILIUIO U OPraHo-
TeHes

OOBsICHATE 3Tanbl AU HEepeHTUPOBKU
TKaHel, oOpa3oBaHUsI OPTaHOB U CHCTEM
OpraHoB

XapakTepHu3oBaTh PEryJisiuio SMOpHO-
HaJIBHOTO Pa3BUTHS; IETSPMUHAIIUIO

U SMOPHUOHATBHYIO MHIYKIIUIO; TEHETH-
YECKMII KOHTPOJIb Pa3BUTHS
OOOCHOBBIBaTh BPEIHOE BO3ACHCTBUE
TabavYHOTO AbIMa M AJIKOTOJISI Ha XOJ
SMOPUOHAIILHOTO U
IIOCTOMOPHOHAIIBHO- TO PA3BUTHS
OopraHu3Ma 4eJI0BeKa

46. PocT 1 pa3BuTHE
JKUBOT- HBIX
19

Poct u pa3zButue >xuBoTHBIX [TocTOM-
OpuoHanbHbIHN Tepuon [Ipssmoe u He-
npsimoe pasputue Pa3sutue c mera-
MOp$d030M y GECIIO3BOHOYHBIX U IT03BO-
HOYHBIX )KUBOTHBIX buosornueckoe
3HaYEHHUE MPSIMOTO U HEMPSIMOTO
pa3BUTHUSI, UX PACIPOCTPAHEHUE B MPHU-
pone Twumsl pocta )KUBOTHEIX DaKTOPBI
peryasimuu pocTa >KUBOTHBIX M YEIIOBE-

PackpsiBaTh comepkaHre TEPMHHOB

W TIOHSITHI: OHTOT€He3, IOCTIMOpHO-
HaJILHOE pa3BUTHE, MeTaMOp( o3,
JIMYMHKA, POCT, CTApSHUE, CMEPTh
XapakTepu3oBaTh MOCTIMOPUOHAITBLHBIN
[IEPHO/I Pa3BUTHsI OPraHu3Ma U ero
OCHOBHBIE (DOPMBI

XapakTepu3oBarh IPSIMOE Pa3BUTHE

U er0 NepHOIbI
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OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

kxa Craguu nocTaMOPHOHAIBHOTO
pa3BUTHUSI Y )KUBOTHBIX U YEJIOBEKa
Ilepuonasr onTOreHesa yenoseka Crape-
HHE U CMEPTh KaK OHOJIOTHYECKHUE
TIPOIIECCHI

deMoOHCTpanum

Tabauiel u cxemol: «IIpsmoe u Henpsi-
Moe pa3Butue», «Pa3Burue malickoro
XKyka», «PazButue capanumn», «Pa3Bu-
THE JISITY K

JIabopaTopHbIe U

IpaKTHYEeCKHe padoThl

IIp ak Tuueck ast p ad oT a «BpsiB-
JIEHWE MPU3HAKOB CXOJICTBA 3apOJbIIIci
TTO3BOHOYHBIX >KUBOTHBIX)

HN3narate conepxaHue TEOpUM cTapeHust
OpTaHU3MOB

OOBSICHITH OMOJIOTUYCCKUN CMBICIT
pa3Butus ¢ MmeraMop¢o3om

47. Pa3MHOZK€E€HHE U
Pa3BHU- THE PaCTEeHUH
(19

PasmHoOXeHUE U pa3BUTHE pAaCTCHUN
T'ametoduTt u criopoput Meiio3 B KHU3-
HEHHOM IMKJe pacTeHnit OOpa3oBaHue
CIiop B mpoliecce meiioza ['amerorenes
y pacteHuii Oniao10TBOPEHUE U pa3BU-
THE

pacTUTENBHBIX OpraHUu3MoOB J[BoiiHOE
OILUIOJOTBOPEHHE Y IIBETKOBBIX pacTe-
Hut O6pa3zoBaHNe U pa3BUTHE CEMEHU
MexaHu3MBbl peryjsiiui OHTOreHe3a y
pacTeHuil 1 >KMBOTHBIX

PackpsiBaTh conepskanne TEpMUHOB

M NOHSITHN: raMeTOo(pUT, CHOPOHUT, aHTE-
pUaNH, apXErOHUH, 3apPOCTOK, METacCIIO-
pa, 3apOABIIIEBEI MEIIOK, CHHEePTHbI,
aHTHUMOJBI, MUKPOCTIOPA, MBUIBIIEBOC
3€pHO, IBOITHOE OIIIOAOTBOPEHUE, POCT,
MepHucTeMa, KaMONH, ITIepHOabl OHTOTCHE-
3a [IBETKOBBIX PAaCTSHUH
XapakTepu3oBaTh OCOOEHHOCTH Oecro-
JIOTO ¥ TIOJIOBOTO PAa3MHOKEHHUSI I[BETKO-
BBIX pacCTEHUH
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deMoOHCTpanuu

Iloptper: C I' HaBamux

Tabauiel U cxeMbl: «J/|BOMHOE OMI010-
TBOPEHHUE Yy LIBETKOBBIX PACTCHUI»,
«CTtpoeHue ceMsiH OJITHOAOJIbHBIX U
JBY- JIOJIBHBIX PACTEHUI,
«Ku3HeHHBIH UK MOPCKOH
KarycTbh», «Knu3HeH- HbIM MK
MXay, « X KU3HEeHHBIN ITUKIT
NaropoTHUKA», «  KN3HEHHBIN UK
COCHBI»

JIabopaTopHbBIEe U
IIPaKTHYeCKHe paﬁOTBI

Jlab opato puass pab ot a «Ctpoe-
HHUE OPTaHOB Pa3MHOKECHHS BHICIITNX
pacTeHui»

Beiensate oco6eHHOCTH MPOTESKAHMUS
ramMeToreHesa y IIBETKOBBIX pacCTCHUM
OnuceIBaTh IIPOLECC IBOMHOTO
OIUIOJI0- TBOPCHMUS Y LIBETKOBBIX
pacrenuit

1 OOBSICHSITH €r0 NPESUMYIIIECTBA MO
CPaBHEHHIO C OIJIOJIOTBOPEHUEM Y
CIIO- POBBIX U I'OJIOCEMEHHBIX

TEMA 11. TEHETHUKA
OPTAHMU3MOB (2 v)

— HAYKA O HAC/IEOCTBEHHOCTH 1 U3SMEHYUBOCTHA

48. HcTopus
CTaHOBJIEHUSI u
Pa3BUTHSA T'€HETHKH
KaK HayKHu

19

HcTopust ctraHOBICHUS U pa3BUTHUS
TeHETHKHU Kak Hayku PabGoter I Menne-
as, I' le @puza, T Moprana Pomusb
OTCUECTBEHHBIX YUEHBIX B Pa3BUTUHU
redetuku Padorsr H K Konblosa,

H U1 BasunoBa, A H benosepckoro,
IO A ®mwmmnuenko, H B Tumodeena-
Pecosckoro

HeMOHCTpanuu

IHoprpersl: I' Menpgens, I' [le @pus,
T Mopran, H K Konsuos, H 1 BaBu-
noB, A H benozepckuii, I' JI Kapne-
qyeHko, O A dummummuenko, H B Tu-
modeeB-PecoBcknii

PackpsiBaTh conepixaHue TEPMUHOB
U IIOHSATUU: T€HETUKA, I'€H
JleMOHCTpUpOBaATh 3HAHUA UCTOPUU
BO3HUKHOBEHUS I'€HETUKH
XapakTepu3oBaTb OCHOBHBIE 3Talbl
pa3BUTUSA F'€HETUKU KaK HAyKH
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Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

49, OCHOBHBIE
HOHSATHSA U
CHMBOJIBI T€HEeTHKH
(1)

OCHOBHBIC TCHETUYCCKHUE MOHSITHS

U CUMBOJIbI [ OMOJIOTHYHBIE XPOMOCO-
MBI, aJUICJIbHBIE TEHBI,
abTEePHATUBHBIC IPU3HAKH,
JOMMHAHTHBIA U PELIECCUB- HbINA
MPU3HAK, TOMO3UT0Ta, TETEPO3UTO- Ta,
quCTast JIUHUS, THOPUIbI, TCHOTHII,
(enoturt OCHOBHBIE METOJIbI T€HETHKU:
TUOPUIOIOTUICCKUHM, [TUTOIOTHICCKUM,
MOJICKYJISIPHO-T€HETHICCKUI
deMOoOHCTpAIIuH

Tabauiiel: «MeTobl TEHETHKNY,
«CxeMbl CKpernBaHusDy
JIabopaTopHBIE U

MpaKTHYeCKHe PadoThI

Jlab opato puass pab ot a «/po3o-
(prta kKak OOBEKT TEHETHYECKUX
WCCJICI0- BAHU

PackpbiBaTh cozep)kaHue TEPMUHOB

W TIOHSITHW: HACJIECTBEHHOCTH, HaCe-
JI0OBaHUE, U3MCHYNBOCTh, TCHOTHII,
¢enoTHn, reHOM, JIOKYC, XPOMOCOMBI,
aJjuJIeNIbHBIE I'eHbI (aJlJIeIn), ajJlbTepHa-
TUBHBIC IIPU3HAKH, TOMO3UIOTA, I'ETepO-
3UroTa, JOMUHAHTHBIA IIPU3HAK,
peleCCUBHBIN NTPU3HAK, YUCTAST JIMHUS,
rUOpU/IBI

ITonp30BaThCsl reHETHYECKOH TEPMHUHO-
JIOTHEH M CHMBOJIMKOM JUISI 3alUCH CXEM
CKpEeIIHBaHHUs

TEMA 12. 3AKOHOMEPHOCTH HACJIEOCTBEHHOCTH (10 u)

50. 3aKOHOMEpPHOCTH
HacJ1e- JOBaHHSI
NIPHU3HAKOB. MoHo-
ruopugHOe
CKpeIllluBaHHue

(29

Monoru6puiHoe ckpemBanve [lepsbrit
3aKOH MeHaenss — 3aK0H €IMHO00pas3us
ruOpUIOB IIepBOro nokoyeHus Ilpasuino
AoMuHUpoBaHust Bropoii 3akon Menne-
JIsl — 3aKOH PacIIEeIUIEHUs] TPU3HAKOB
IluTtonoruyeckue OCHOBBI MOHOTHOPH -
HOTO CKpeIIuBaHus [ uroresa 9UCTOTHI
ramer

PackpeiBaTh conep:kaHue TEPMUHOB

W NOHSITH: MOHOTHOPHUIHOE CKpPCIIMBa-
HUE, YUCTOTA raMeT, JOMHUHHUPOBaHUE,
pacuieruieHne IPU3HaKoB

OnuceiBaTh ONbITHI I MeHaens 1o
M3YYEHUIO HACJIeJOBaHUs OJHOU Iapbl
MIPU3HAKOB Yy ropoxa IOCEBHOT'O
ITpuBoauTh GOPMYITHPOBKH EPBOTO
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HeMOHCTpaluu

Hoptper: I' Menaens

TaGauiel u cxemsl: «IlepBblii 1 BTOpOit
3aKOHBI MeH1esIs1»

OGopynoBanue: MOAEIb IS
JIEMOHCTpa- IIMH 3aKOHOB €IMHOOOpa3ust
ruOpUIOB IIEPBOTO MOKOJICHUS U
pacuieIUICHUsI IPU3HAKOB; CBETOBOM
MHKPOCKOIT, MUKPOTIpEIapar:
«pozoduina» JIabopaTOpHBIE H
IDpaKTHYIECKHE PadoThI

IIp ak Tuueck ast p ab otr a «M3yue-
HHE PE3yJIbTATOB MOHOTHOPHIHOTO
CKpCILIMBaHUS Y JIPO30QHITBI»

U BTOpOTO 3aKoHOB " Menens (3akoHa
eaqnHOo00Opa3nsi THOPUIOB IEPBOTO
TOKOJICHHSI, 3aKOH PACIIETIICHUS
MPU3HAKOB) U OOBSICHITH UX ITUTOJOTH-
YECKHUE OCHOBBI

CoCTaBJIsATh CXEMbl MOHOTHOPHUIHOTO
CKPEIMBAHUSI U PEIIaTh T€HETUUECKHEe
337249 Ha MOHOTHOPHUIHOE CKpCIIUBa-
HUE

51. AHaTU3HUpYyIOIIEee
CKpeluiuBaHHe.
HemnoixHoe
IJOMHWHHPOBaHHE
(19

AHaMM3UpYyIOIIee CKPEeINBaHUE
IIpomexxyTOUHBIN XapakTep Haclie1oBa-
Hus Pacuiensienue npu3HakoB IIpH
HEIIOJIHOM JOMHUHHPOBAHUU
OdeMoHCTpaIuu

Talauibl U cXeMbl: K AHAITU3UPYIOLISe
ckpeluBanuey, «HemnoimHoe noMuHUpPO-
BaHHUC»

PackpreiBaTh coaepkaHne TEPMUHOB

U TIOHSITUN: aHAJIIM3UPYIOIIEE CKpEILIUBa-
HHE, HEITOJIHOE JOMHHHUPOBAHUE,
KOJIOMUHHUPOBaHUE

CocTaBiisiTh CXEMbl aHAJTU3HUPYIOIIETO
CKpCIIMBAHUS W PElIaTh T'CHETUICCKUE
3a/lauM Ha aHaJIU3UPYIONIee CKpeluBa-
HUE U HEITOJIHOE JIOMUHUPOBAHUE

52. IurudpumHoe
CKpeliuBa- HUEe
(249)

Jurn6puanoe ckpemmBanue Tperuid
3aKOH MeHenst — 3aKOH HEe3aBUCUMOIO
HacJiel0BaHusI Ipu3HaKoB L{uTosoru-
YEeCKHE OCHOBBI TUTHOPUIHOIO CKPEIIH-
BaHUSA

HeMOHCTpanuu

IHoptper: I' Meunaens

PackpbiBaTh coaepikaHue TEPMHUHOB
M TIOHSITHI: TUTHOPUIHOE CKpCIIUBa-
HUE, PCHOTUITUYCCKUN paguKal
OnuceiBaThk ONbITEI I MeHnaens o
H3YyYCHHIO HACIEIOBAaHUA JIBYX I1ap
MPU3HAKOB Y TOPOXa IIOCEBHOI'O
TIpuBoauTH POPMYIUPOBKY TPETHETO
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Tembl YPOKOB
M KOJIN4EeCTBO

OCHOBHOGCOHEDXHHHG

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

9aC0B
TaGauiel u cxembl: «TpeTuii 3akoH 3akoHa I’ Mennens (3akoHa
Mennens» HE3aBHCUMO- T'O HACJICIOBAHUS
OGopynoBanue: MOAEb IS MPU3HAKOB) U O0BSIC- HITh €rO
JEMOHCTpa- IUU 3aKOHA HE3aBHUCHUMOTO LIUTOJIOTUYECKHE OCHOBHI [IpuMeHsITh
HacJe/10Ba- HUsl IPU3HAKOB; CBETOBOM MaTeMaTUYEeCKUM pacuér
MHUKPOCKOIT; MUKpOIIpenapar C TIOMOIIBIO (PEHOTHUITMYECKOTO
«/Ipozoduna» JlabopaTOpHBbIE U paavkalia ¥ MeToia IepeMHOKESHHU ST
IpaKTHYECKHE PadoThI BEPOSAATHOCTE BapUaHTOB PACLICIIIICHUS
IIp axk Tuueck asi p ab ot a «M3yde- | npu3HAKOB
HHUE Pe3yJIbTaTOB JUTHOPHUIHOTO CKpe- Y IIOTOMKOB I10 (D€HOTHUITY U T€HOTHITY
HIMBAHUS Y APO30(PHIBD) CocCTaBisITh CXEMBI JTUTHOPHUIHOTO
CKPEIIMBAHUS U PEIIaTh T€HETUYECKHE
33/aYd Ha JUTHOPHUIHOE CKPEIIMBAHUE
53. CuenieHHOE CueruieHHOE HacJIeJOBaHUE ITPU3HAKOB PackpriBaTh conepkaHne TEpMHHOB
HacJ/iegoBa- HHUEe Pa6oter T Moprana CueryieHHOe M IIOHSITHI: CIEMJICHHOE HaCJIeIOBaHHE,
NIPU3HAKOB. HacJIeJOBaHHE I'eHOB, HApyIICHHUE HapyLICHUsI CLEIUICHUsI I'€HOB, KPOCCUH-

XpoMoCoOM- Hasi TEOPHUST
HaCJIeJCTBEHHO- CTH

29

CIETUICHHUS MEXIy TeHaMH XPOMOCOM-
Hasi TEOPHSI HACIECACTBEHHOCTH
JeMoOoHCTPpaIIuu

Hoptper: T Mopran

Tabauier u cxembr: «CIIEIJICHHOS
HacJICJIOBaHUE IIPU3HAKOB y JIp0o30¢hu-
JIBDY

OGopynoBanue: MOAEIb JUIs
JAEMOHCTpa- [IUH CILIETUICHHOTO
HaCJICJIOBAaHUSI IPU3HAKOB

rosep, peKOMOMHALINUS TeHOB, IeHEeTHYe-
CKHE KapThl, MOpPraHH/1a

TIpuBoauTH GOPMYITUPOBKH 3aKOHOB
Moprana (3aKOHa CLEIUICHHOI'O HaCJIe10-
BaHMs I'€HOB M 3aKOHA HAPYILICHUS
CLICIJICHUSI MKy I'€HaMH) U OOBSICHATH
HMX IIUTOJIOTHYECKHE OCHOBBI
Hepe'-lI/ICJ'[ﬂT]) OCHOBHBIC ITOJIOXKCHU
XPOMOCOMHOI TE€OPUH HACJIEACTBEHHOCTH
Pewrarhs reHeTHYECKUE 3a/1a41 Ha
CICIUICHHOE HAaCJIeJOBaHHE IT'€HOB

U HapyLICHUE CLEIUICHUS MEX]y I'€HaMHu
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54. 'emeTHKa
moJia (1 9)

I'enernka noma XpoMOCOMHBIN Mexa-
HHU3M OIIPEJICICHUS T0JIa AYyTOCOMBI

U MOJIOBBIE XpOMOCOMBI ["'oMorameTHbIi
U rereporaMeTHbIi nosa I'eneTnueckas
CTPYKTypa nonoBbIx xpomocom Hacne-
JOBaHUE MIPU3HAKOB, CICIUICHHBIX

C T0JIOM

HeMOHCTpauuu

Tabauuel u cxembl: «[ eHETHKA T10JIaY,
«Kapuortum uenoseka», «Kapuorum npo-
30hmiey, «Kapuorun nTunsn

PackpriBaTh coneprkaHne TEPMHHOB

M NIOHSATHI: ayTOCOMBI, ITOJIOBbIC
XPOMOCOMBI, TOMOT'aMETHBIH I10JI,
reTeporamMeTHbIH noJ

OOBSCHITH XPOMOCOMHBIN MEXaHU3M
OIIpEeIeJICHHUSI TI0JIa Y OPTaHU3MOB
TIpuBOAUTH NPUMEPHI HACJICIOBAHUS
IIPU3HAKOB, CLEIJICHHBIX C II0JIOM
CoCTaBIISITh CXEMBbI CKPEIIUBAHUSA

Y pelaTh FTeHEeTUYSCKHe 3a/1a4u Ha
HACJIC/IOBAaHHE IIPU3HAKOB, CLECIUICHHBIX
C I10JIOM

TIpuBOAUTH MPUMEPHI FTEHETHYECKUX
3a6osieBaHui U J1e()EKTOB y OPraHU3MOB,
CBSI3aHHBIX C ITOJIOBBIMH XPOMOCOMaMH

55.'eHoTHII KaK
IIeJIOCTHasi CHCTeMa
(29)

I"eHoTurr xak nejgocTHAsI cUCTEMa
ITneorponust — MHOXKECTBEHHOE
nercTtBue reHa MHOKEeCTBESHHBIN
ayuienu3Mm B3anmmonelicTBre HealieIb-
HbIX reHoB KomniiemMmenTapHOCTb
Onucra3 [Tonumepus

I'eneTnueckuii KOHTPOJIb PA3BUTHUS
pacTeHuii, )KUBOTHBIX U YEJIOBEKA,

a TakKe (PU3UOIIOTUYCCKUX MPOIICCCOB,
MOBEJICHUSI U KOTHUTHUBHBIX (DYHKITHIA
I'eneTnyeckre MexXaHU3Mbl CHMOHOTCHE-
3a, MEXaHU3Mbl B3aUMOACHCTBUS
«XO35IMH — Mapa3uT» U «XO3sIMH — MHU-
KpoOuom» ['eHeTudecKue acueKThI
KOHTPOJISI 1 U3MCHCHUST HACIJICICTBCH-
HOM MH(pOpPMAIUH B TTOKOJICHUSIX

PackpeiBaTh coaepkanue TEPMUHOB

¥ MOHSITUM: MHO>KECTBEHHOE IeHCTBUE
reHa (TJICHOTPOITHST), KOMIJIEMEHTAp-
HOCTb, DIUCTA3, MOJIUMEPUS
Omnpenensats GopMbI B3aUMOISHCTBUS
aJIeNbHBIX U HeaJIeIbHBIX TE€HOB
IIpuBOIUTE TPUMEPHI TUICHOTPOITHOTO
TEUCTBUSI T€HOB

Pemiate reHeTndeckue 3a1adu Ha
B3aUMOJIEMCTBUE HEaJICIbHBIX TCHOB
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

KJIETOK U OPraHu3MOB
deMoOHCTpanum

Tabnuiel ¥ cxembl: «MHOKECTBEHHBIN
ayienu3my, «B3auMomeiicTBe TEHOBY

TEMA 13. 3BAKOHOMEPHOCTHA USMEHYHUBOCTH (6 49)

56. U3MEeHYUBOCTH
NIPU3HAKOB.

Bunbl
HU3MEeHYIHBOCTH (1
9)

B3aumoneiicTBue reHoTunia U cpeabl pu
bopmupoBanuu peHoTHIIA
HM3menunBocTh npusHakoB KauecTBeH-
HBIC U KOJIMYECTBEHHBIC IPU3HAKHA
Buapl 13MEeHUHMBOCTH: HEHACIICICTBEH-
Hasl 1 HACJICACTBCHHAas
deMoOHCTpanuu

TaGauiel u cxeMbl: «Buabl H3MEHINBO-
CTH»

OGopynoBanue: KUBbIE U repOapHbIe
SK3EMILISIPBI KOMHAaTHBIX
pactenwuii; pucynku (dororpacdun)
JKUBOTHBIX

C pa3IMYHBIMU BHUJIAMH M3MEHUYHBOCTH

PackpeiBaTh coaep:kaHne TEPMHUHOB

U HOHSATHI: U3MEHYNBOCThH, HEHACJIE/I-
CTBEHHAasI H3MEHYNBOCTh, HACJICICTBCH-
Hasi U3BMEHYHUBOCTH

CpaBHUBATh HEHACJICJICTBEHHYIO U3MEH-
YHUBOCTH C HACICIACTBCHHOM

IIpuBOANTE IPUMEPHI KAYECTBEHHBIX

U KOJIMYECTBEHHBIX IPU3HAKOB OpPTraHU3-
MOB, IIPOSIBJICHUHN Yy OpraHu3MOB HEeHa-
CJIEACTBEHHOM W HACJIEICTBEHHON N3MEH-
YUBOCTHU

57.
MopudukanmuoHHa
s1 ©3MEHYHUBOCTH
(29)

MoandukanoHHass U3MEHUYHBOCTH
Pone cpensr B popmupoBanun Mmogudu-
KallMoOHHOW n3MeHuYnBocTH Hopma
peaknuu npu3sHaka BapuannoHHbIH
Psia M BapUallMOHHAasI KpUBas

(B Horanncen) CpoiicTBa Monuduka-
OUOHHOW M3MEHYUBOCTH

PackpbiBaTh conepkaHue TEPMUHOB
U NOHSITUH: MOIU(MUKAITMOHHAS,
Wi (peHoTUIImaecKas,
U3MEHYUBOCTb,

BapuaHTa, BapHUallMOHHBIN psij,
Bapua- IHOHHAs KpUBasi, HOpMa
peaxiu Impu3HaKa, Moau(puKaAuu
XapakTepu3oBaTh CBOMCTBA
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HeMOHCTpaluu

Tabmuuel u cxeMbl: «MoudpuKanoH-
Hast UBMCHYHUBOCTb»

O0opyioBaHUE: )KUBbIC U TepOapHbIe
9K3EMILISIPbl KOMHATHBIX PACTCHHIA;
pucysku (ororpadun) >KUBOTHBIX

¢ mpuMepaMu MOAN(PUKAITUOHHOU
M3MEHYHUBOCTH

JIabopaTopHbIe U

IpaKTHYeCKHEe Pad0ThI

Jlab opato puasa pab ot a «Hccie-
JI0OBaHHE 3aKOHOMEpHOCTel Mo upuKa-
IIMOHHON n3MeHuuBocTH l[locTpoeHue
BapHaIlMOHHOTO Psi/ia ¥ BapHAIIMOHHO
KPUBOM»

MOIU(PHUKAIMOHHON H3MEHYNBOCTH
IToka3pIiBaTh poJib yCIOBUN BHENIIHEH
cpenbl B pa3BUTHN MOJTU(PHUKAITHOHHOMN
U3MEHYMBOCTU Y OPraHU3MOB

CTpouTh BapHallMOHHBIC PSABI U Tpaduk
KPHUBOM HOPMBI PEAKIINN MMPU3HAKOB

Y Pa3IMYHBIX OPTraHU3MOB

58. 'eHOTHIIMYECKaAsL
H3MEH- YHBOCTb.
KoMOHHaTHUBHANA
HM3MEHYHBOCTH

(19

I'enoTunuyeckast I3BAMEHYHBOCThH
CBoMCTBa FTCHOTHOHYECKON N3MEHUYUBO-
¢t Buabl reHOTUIIMYECKON N3MEHYUBO-
CTHU: KOMOMHATHUBHAsI U MyTallOHHAsI
KomOunHaTuBHAsI ©3AMEHYHMBOCTE MeEio3
H TI0JIOBOU ITPOIIecC — OCHOBa KOMOWHAa-
TUBHOM M3MEHYHMBOCTHU PoJib KOMOUHA-
TUBHOW M3MEHYHMBOCTH B CO3JIaHUU
TE€HETHYECKOTO pa3HOOOpas3us B Ipeae-
Jax OJHOI'O BHJIa

deMoOHCTpPaIIuu

Tabnuuer u cxempl: «KomMOuHaTUBHAS
U3MCHUYHBOCTBY, «Mero3y», «Omioa0TBo-
peHmIEe»

PackpsiBaTh conepkaHue TEPMHUHOB

U TIOHSTHI: KOMOWHATHBHAST U3MCHYH-
BOCTb, MyTallHOHHAsI U3MEHYHUBOCTD,
KOMOWHANWU, MyTalluu
XapakTepn3oBaTh CBOMCTBA I'€HOTHUIIH-
YECKOW U3MEHYUBOCTH

OnuceiBaTh MEMO3 U TTOJOBOM Mpoliecc
KaK OCHOBY NPOSIBJICHUS Y OPTaHU3MOB
KOMOHHATHBHON U3MEHYHUBOCTH
IToka3piBaTh HA KOHKPETHBIX IPUMEpPAX
POab KOMOMHATHBHON H3MEHUYNBOCTH

B CO3JaHUHU I'€HETHYECKOT0 Pa3HOOOpa3us
OpraHu3MOB B IIpeJiesiax OQHOr0 BHUaa
CpaBHl/IBaTb l"eHOTI/ll'll/l'-leCKyI-O N3MCHYHU-
BOCTH C MOJIU(PUKATMOHHOMN
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

59. MyTaniuoOHHas1
H3MEHYH- BOCTh.
3aKO0HOMEPHOCTH
MYTAIlHOHHOI O
mpoiecca.
ONHUTeHeTHK
a(2a9)

MyTannoHHast U3MEHYMBOCTb Buibl
MyTaluii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble CIIOHTaHHBIE ¥ WHIYIIHPO-
BaHHbIE MyTalluu SIepHbIe U LIUTO-
Iia3MaTudeckue myrtanuu Comatude-
CKHE U MOJIOBBIE MyTanuu I IprmanHbr
BO3HHUKHOBEHHSI MyTaruii MyTareHsl
U UX BJIMSIHUE Ha OPraHU3MbI
3aKOHOMEPHOCTH MYTAaIlHOHHOTO
mpoiriecca 3aKOH TOMOJIOTHUECKUX
PSIIOB B HACJIEACTBEHHOW M3MEHYHUBOCTH
(H U BaBunoB) BuesimepHnast u3MeH4H-
BOCTbH U HACJICACTBEHHOCTh
Dnueenemura u snucenomura, poiv
dNnUceHemuUIecKUx pakxmopos 6 Hacie-
008aAHUU U UBMEHYUBOCU PEHOMUNU-
YeCcKUX NPU3HAKOE ) OPSaAHUIMOS8.
deMoHCTpanuu

IToprpetsl: I' [le @®pus, B Moranucen,
H U1 BaBuinosn

Tabauiel u cxembl: «I eHeTnueckue
3a0oJieBaHMs YeJIOBeKa», «Buabr

MyTaLui»
OOGopyioBaHue: )XUBbIC U repOapHbIe
SK3EMILISIPbI KOMHAaTHBIX

pacrenwuii; pucynku (potorpadumn)
>KUBOTHBIX

PackpbIBaTh coleprkaHue TSPMHHOB

W MOHSITUHI: MyTaliu, XpPOMOCOMHBIE
nepecTpoiiku (abeppalvn), ITOITUILIIOH-
Vs, aHSYTUIOU NS, MyTaHT, My TareHbl
[TpuBOAUTE IPUMEPHLI MyTallHii, BCTpe-
YafoIUXCs y Pa3HBIX OPraHU3MOB
Knaccudumuposarts myranuu mo
pa3HBIM OCHOBaHUSIM

Pa3znnyathe Ha H300paKkeHMsIX (CXemax,
TabiMnax) reHHble MyTallud, XPOMOCOM-
HBIE IEPECTPOUKHN PAa3HBIX BUIOB:
Aeneuuu, 1yIUIMKaluy, TPaHCIOKaluu,
WHBEPCUHN; TCHOMHBIC MYyTalluu
CpaBHHBATh MEXIy cOOOIl MyTaluu
Pa3HBIX BHIOB

XapakTepus3oBaTb CBONMCTBAa MyTaI[UOH-
HOM U3MEHYMBOCTH

Ha3spiBaTh nprunHbI MyTallui, BbISIB-
JISITh UCTOYHHUKH (PAKTOPOB-MYyTareHOB
B OKpYy’Karolieit cpene (KOCBEHHO)
[TpuBoauTh HOPMYIJIMPOBKY 3aKOHA
TOMOJOTHYECKUX PSIIOB U HACIIE/-
cTtBeHHOI n3meHuuBoctu H Y BaBu-
JIOBa M1 OOOCHOBBIBATH €TI0 3HAUYCHHE
11 IPAKTUKU CEJILCKOTO XO3SIHCT-

Ba
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C pa3J'lI/l'-lelMl/I BHUJaMU U3MCHYHNBOCTH
JIaGopaTOopHbIE€ U IPAKTHYECKHE
padoThI

I[Ip ak Tuyeck ass p ab oT a
«MyTa- uu y 1po30}uirsl (Ha TOTOBBIX
MHUKPO- IIpenaparax)m»

OnueHnuBaTh YBOJIOIMOHHOE 3HAYCHUEC
MYTaIllMOHHOTO TIpoliecca 1 KOMOWHATHB-
HOM M3MEHYHBOCTH

TEMA 14. TEHETUKA YEJIOBEKA (3 )

60. 'emeTHKa 4YejIoBeKa.
MeTOoObl METHIIHHCKOM
reHeTuKHu

B

Kapuorun yenoBeka MexxayHapogHast
nporpaMma HUCCJIeIoBaHUsI TeHOMa
yesioBeka MeTo1pl N3yueHUsI T€HETUKU
YeJI0BEKa: I'eHeaJIOTHYCCKU, OJIM3HELO-
BbIH, IUTOT€HETUYECKUM, MOMYJISIIITUOH-
HO-CTaTHUCTUYECKUN, MOJIEKYJISIPHO-TE-
HETHUYCCKUIM

CoBpeMeHHOE OIpeeIeHue N'eHOTHIIA:
MOJIHOT€HOMHOE CEKBEHUPOBaHUE,
FeHOTHUIIMPOBAHUE, B TOM YHCJIE C TIOMO-
mpro [11[P-ananu3za HacneacrBeHHbIe
3a00JIeBaHus YeloBeKa | eHHBIE U Xpo-
MOCOMHBIE 00JIe3HH YenoBeka bosesnu
C HACJIEJICTBEHHOH IPeapacioIOKESHHO-
CTBIO 3HAYEeHHE MEIUIIMHCKON IeHEeTH-
KU B IIPEJOTBPAILEHUN U JICUCHUH
TeHEeTUYECKUX 3a00JIeBaHUI YeIoOBEeKa
MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBa-
Hue CTBoOJIOBEIC KiIeTKH IloHsaTHe
«TEHETUYECKOTO Ipy3a» IDTHUECKHE
acHeKThbl UCCIIE0BaHUl B 00JacTu
pPenaKkTUpoOBaHUsl TEHOMA U CTBOJIOBBIX
KJIETOK

PackpeiBaTh conep:kaHue TEPMUHOB

U TIOHSITHU: CEKBEeHUPOBaHUE, KapTa
XPOMOCOMBI, IIPOOAH, HACIIEACTBEH-
HBIe 00JIe3HH (MOHOTCHHBIC, TTOJIH-
TeHHbIE, TeHHbIE, XPOMOCOMHBIE),
MEIUKO-TEHETHYECKOE KOHCYIJIBTHPOBa-
HHE, IOPOJOBasl TUAarHOCTUKA, aMHHUO-
LIEHTE3

IlepeuncnsiTe OCOOEHHOCTH U3yYCHUS
FEHETHKH YEJIOBEKA U METOJIbI METHUIIMH-
CKOUW I'€HETHUKH

XapakTepu3oBaTh METOBI U3yUYCHUS
FeHEeTHKH 4YeJjoBeKa (IeHeaJorn4ecKui,
OJIM3HELIOBBIN, [TUTOICHETHYECCKHUM,
OMOXHUMHUYECKUN, NOITYISIIIHOHHO-CTaTH-
CTUYECKU)

OnuckIBaTh 1EJIH, 33J1a91 U JOCTHKE-
HUsSI MCKTyHAPOIHOU MPOrpaMMbl
«I"eHom yenoBeka»

PaznuuaTte Ha H300pakeHUsAX (cXe-
Max, TabJHIax) KapThl XPOMOCOM
(reHeTnyeckue, (GPU3NIECKUE, CUKBCH-
COBBIC)
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

I'enernueckue GakTOpPhI MOBBILICHHOMN
JyBCTBHTEIIFHOCTH YEJIOBEKa K (HU3HIe-
CKOMY M XUMHYECKOMY 3arpsi3HSHUIO
OKpy>karouie cpenbl I'enernueckas
IIPEIPACIIOI0KECHHOCTD YeJIOBEKa

K HaTOJIOTHUSIM

deMOHCTpanum

Tabuauuel u cxembl: «Kapuoruin yenose-
Ka», «KMeTo/Ibl U3Yy4EeHUs TCHETUKH
genoBeka», «['enernueckue 3adoneBa-
HUSI YSJIOBEKa

JIabopaTopHbIe U

IpakTUYeCKHue padoThI

IIp ak Tuueck asg pad or a «Cocras-
JICHHE U aHAJIU3 POJIOCIIOBHOI»

Ol_ll/lelBaTb METOAbI COBpeMeHHOFO
Ompe/eSICHUs] TEHOTUIA OpTaHU3Ma:
[MOJIHOPEHOMHOE CEKBEHUPOBAHUE,
TeHOTHITMPOBAHHE, B TOM YHUCJIIE C IOMO-
mieio [1I{P-ananmnza

XapakTepu3oBaTh HACJICICTBCHHbBIC
3a00JIeBaHUs YeJIOBEKa U 3a00JI€BaHUS
C HACJICJICTBEHHOM IMPeApacioIOKEeHHO-
CTBIO

CpaBHUBaATh T€HHBIC, XPOMOCOMHBIC
00J1e3HH YeJIoBEeKa U 0OJIE3HU C HACJIEI-
CTBEHHOM MPEeaPacIioIOKEHHOCTHIO
VcranaBnuBaTh B3aUMOCBSI3b MEXKIY
HACJICICTBEHHBIMH 3a00JI€BaHUSIMU
YeJIOBEKA M UX TEHETHYECKON OCHOBOM
OOOCHOBBIBAaTh 3HAYCHUE MEIUKO-T'CHE-
THYECKOTO KOHCYJIbTUPOBAHUS B IIPEIOT-
BPAIIICHUU U JICYCHUH HACIIEJCTBEHHBIX
3a00JIeBaHUil YeJIoBEeKa

TEMA 15. CEJIEKITU OPTAHHU3MOB (4 1)

61. OCHOBHBIE
MOHSATHS CeJICKIITHH

19

JloMecTukamus U CeJISKIIUS
3apokAeHNEe CENEKIINHA U TOMECTHUKAITNHI
Yuenue H 1 BaBunosa o LlenTpax
MPOUCXOXKACHUST 1 MHOT000Opa3ust
KYJbTYpPHBIX pacteHuii Posub cenexkumnn

PackpeiBaTh cozeprxaHue OCHOBHBIX
IIOHSATHUH: CEIIEKIIUs, JOMECTUKAIIUSI,
MPUMHUTHUBHAS CEICKIINST, KOMOMHATHB-
Hasl CCJICKIIHSI, COPT, MOPOAa, IIITAMM
IlepeuncnaTe OCHOBHBIE TAMbI




L1—01 "aHa80dA MIAHHALOAIIL “BIIOLOMT

0L

B CO3/JaHHUH COPTOB PACTEHUI U TTIOPO
>KUBOTHBIX COpT, IOpoAa, ITamMM 3aKOH
TOMOJIOTHYECKHUX PSAIOB B HACIICICTBCH-
Hou m3meHunBoctu H Y BaBunosa, ero
3HAYCHUE JJIsI CCJICKIIMOHHON paOOThI.
HdeMOHCTpanuu

IMoprpersi: H 1 BaBuiio, 1 B Muuy-
pun, I' /1 Kapnieuenko , IT IT JIykssi-
HeHko, b JI Acraypos

Tabnuikel u cxemel: «LleHTpBI pouc-
XOKJICHUSI 1 MHOTOOOpa3usi KyJIbTyp-
HBIX pacTeHU», «3aKOH IrOMOJIOTu4e-
CKHUX PSIIOB B HACJIEACTBEHHOW H3MEH-
YUBOCTI

JIabopaTopHbIe U MPaKTHYECKHEe
padoThI

Jlab opato puas pab ot a «U3yue-
HHUE COPTOB KYJIbTYPHBIX PaCTCHUI

%1 l'lOpO}I JAOMANIHUX >XHUBOTHBIX)»

Pa3BHUTHS CEJIEKIINHU KaK
Ipolecca U HayKu

XapakTepHu3oBaTh COJAEP>KAHUE YyUECHUS
H U Basunosa o LlenTpax npoucxox-
JSHUSI 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacreHuit

ITokaspiBaTh LleHTpbI NPOHCXOKIACHUS
U MHOTO000Opa3us KyJIbTYPHBIX PacTCHHI
u LlenTpBI JOMecTHKAUY JOMAaITHUX
JKMBOTHBIX Ha KapTe MHUpa, CBsI3bIBATh
UX MECTOIOJIOKEHHE C OYaramMu BO3-
HUKHOBEHHS APEBHEHIINX ITUBUIN3A-
80%0%4

CpaBHHUBATh COPT, IIOPOAY, LIITAMM

C BUAAMHU-POINYIaMHU

OOOCHOBBIBATh 3HAUCHHUE 3aKOHA
TOMOJIOTHYECKUX PSIOB B HACJIC/ICTBEH-
HoM n3mMenuusoctyu H M BaBuiiosa st
CEeJICKIIMOHHOU padoThI

OnunchIBaTh NMEPCIEKTUBEI
JIOMECTUKALUU U CO31aHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTCHUM, HOPOJL
JOMAITHUX KUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB

62. MeTOoabl
CeJIeKIIMOHHOM PabOoThL
CoxpaHeHHe, H3Y4YE€HHE
M UCIIO/IL30BaHHEe
TéHeTHYEeCKHX
pecypcoB

(G))

MeTo1bl CeNeKITMOHHON padOThI
HckyccTBeHHBIH OTOOP: MAacCOBBII

U UHAUBUIAYAIbHBIN Omanst KoMOuHa-
yuonnou cenexyuu. VicnplTanue mpous-
BOJIUTENICH O TTOTOMCTBY OTOOp 110
T€HOTHUIY C TOMOIIBIO OLIEHKH

PackpsiBaTh conepixaHue TEPMUHOB

W TIOHSITUH: UCKYCCTBEHHBIH 0TOOD,
MPOU3BOJAUTENH, SKCTEPHEDP, OIUZKOPOJI-
CTBEHHOE CKPEIINBAHUE, NI UHOPH-
JUHT, HEPOJACTBEHHOE CKpEIIUBAHUE,
WIH ayTOPUANHT, YUCTasl TUHUS,
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IIpooonsxcenue

Tembl YPOKOB
U KOJIN4EeCTBO
49acoB

OcHOBHOE cogepxkKaHue

IInaaupyemMbie BHIBI y4eOHOH
OeSATEeIbHOCTH 00yYaIOIIuXCsi

¢enoTnna nOTOMCTBa U OTOOP MO
reHoTuny ¢ nomoiusto ananuza JJHK
HckyccTBeHHBIN MyTareHe3 Kak METOJI
CENEeKIIMOHHOUW paboThl PaananinoHHbBII
U XUMHUYCCKUH MyTarcHe3 KaKk UCTOY-
HUK MyTaluil y KyJIbTYpPHBIX (opMm
opranusMoB lcrnonb3oBaHHE T€HOMHO-
O PEIaKTUPOBAHUS U METOJIOB PEKOM-
omnanTHbIX JJHK mis monyuenus
HCXOJHOTO MaTepualia sl CEJICKIIU
ITomyuyenue nmonurionioB BHyTpUBHIO-
Basi ruOpuaAn3anus bBIM3KOpOACTBEH-
HOE CKpPCIIMBaHUE, WJIH WHOPUIUHT
HepoxncreenHnoe ckpemuBanue, Uin
ayTOpuauHr I'eTrepo3uc u ero NpuYnHbI
Hcrionp30Banne reTrepo3nca B CENSKIIUA
Otnanénnas ruopuanzanus [Ipeonoie-
HUE OCCIIIOIUSI MEKBHUJIOBBIX THOPHUIOB
JIOCTYDKEHUST CEJICKIINU PACTCHUI

U )KUBOTHBIX «3elenas pesonioyusiy.
CoxpaHeHHe U U3yUeHUE TeHETHISCKUX
PecCypcoB KyJIbTYPHBIX PACTEHUH U UX
JAUKHAX POAUYCH JIJIsI CO3aHUsI HOBBIX
COPTOB U TUOPHUAOB CEIBCKOXO3SICTBECH-
HBIX KyJbTYyp M3yuenue, coxpanenue

rerepo3uc (ruOpuaHas cuiia), TCHOMHOE
penaKkTHpOBaHHUE, NCKYCCTBEHHBIN
MyTareHes, (akTOpbI-MyTareHsl,
MMOJIMIIJIOUAbI, OTAAIEHHAS] THOpUaK3a-
1sl, CEeKBEHHUPOBAHHUEC
XapakTepu3oBaTb OCHOBHBIE METObI
CENIeKIIMU PACTEHUH U )KMBOTHBIX:
HCKYCCTBEHHBIH OTOOP ¥ THOpUIN3aLIHIO
CpaBHHBaTh MacCOBBIA UCKYCCTBEHHBIN
0oTOOp ¢ MHAMBHAYaAJIbHBIM, IOKa3bIBaTh
UX 3HAYCHUE JJIsI CEJICKIIUH KYJIbTYp-
HBbIX paCTeHI/Iﬁ U JOMAIIHHUX KUBOTHBIX
IIpuBOIUTH KOHKPETHBIC IIPUMEPHI OT/1a-
NEHHON THOPUAN3ALNN B CEJICKIINHU
OrnuceiBats onbIT I' [ Kapneuenko o
MIPEOAOJICHUIO OECILIONUS MEKBHIOBBIX
THOPUIOB

Pa3znuuaTh Ha N300paXKEHUSIX

(cxemax, TaOJIHIIaX) Y OTACIBHBIX
MpeficTaBUTEe- JIeH KOHKPETHOTO COpTa

W TIOPOJBI XO3SIHCTBEHHO IICHHBIC
pU3HAKH, HEOOXOANMBIE UEeJTOBEKY
XapaKTepHu3oBaTh POJb CEJICKIINHU

B 00€CIIeYeHNH

IIPOJIOBOJIBCTBEHHON 6€30I1aCHOCTH
JesoBeYecTBa
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u ynpasienue 2eHemudeckumu
pecypca- Mu CeibCKOXO3AUCMEECHHbIX U
NPOMBLC- IOBBIX IHCUBOMHBIX 6 YEISIX
VAYHUWEHUST CYULeCMEVIOWUX U
CO30aHUsI HOBLIX NOPOO, JTUHUL U
Kpoccos, 6 mom uucie

¢ npuMeHeHueMm CO8PEeMEHHbLX
Memoo08 HAYVUHBIX UCCIe008AHULL,
nepeoosvix uoell U nepCcneKmueHbLX
mexnonozui. [J€eMOHCTPaIHuHA
IToptpernl: H 1 Basunos, 1 B Mu-
gyypuH, M @ HUBanos, I' /1 Kapne-
yenko, H bopnoyr, /1| K bessieB
Tabmuuel B cxeMbl: «MeTOabI CeIeK-
nun», «OtnanréaHasi ruopuIu3anus»,
«MyTrarenes»

JIabopaTopHbIE H IPAKTHYECKHE
padoThI

1 Jla6 opato pHass paboTa
«/3ydeHue MEeTOI0OB CEISKIINN pacTe-
HUID»

2 IIp ak Tuyeck asi padb oT a
«IIpuBuBKa pacTteHuii»
39kckypcus «OCHOBHbIC
METO/bI ¥ JOCTHIKSHUS CEIICKIIUU
pacTteHui

Y )KUBOTHBIX (Ha CCJICKIIMOHHY O
CTaHIMIO, IUIEMEHHYIO (hepMy, cOpTO-
HUCIBITATEIbHBIA yYaCTOK, B TEIJIMYHOS
XO03sCTBO, B J1a00OpaTOPUIO arpOyHHUBEP-
CUTEeTa WJIM HAYYHOT'O LICHTPA)»

IIpuBOINTE KOHKPETHBIC IIPHUMEPHI
JNOCTHKEHUM CEJIEKIINH KYJIbTYPHBIX
pacTeHuii U JOMaIIHUX YKUBOTHBIX
B Poccun
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IIpooonsxcenue

Tembl YPOKOB
M KOJIN4EeCTBO
49acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

TEMA 16. BUOTEXHOJIOTNA U CUHTETUYECKAHA

BHUOJIOTHUA (4 1)

63. BMOTEexXHOJIOT UsI KaK
HayKa M oTpacijib
IIPOU3BO-

cTBa

(19)

OOBEKTHI, UCIIOJIb3yEeMbIe B OMOTEXHOJIO-
I'UU, — KJIETOYHBIE U TKAHEBbIC KYJIbTY-

Pbl, MUKPOOPIraHU3MbI; HX XapaKTepH-
CTHKA

TpanunyonHast GMOTEXHOIOTHSI:
xJieborieueHue, noayueHue KUCIOMO-
JIOYHBIX MPOIYKTOB, BUHO/IEME MUKpPO-
Omnornornyeckuii cuaTe3 OOBEKTHI
MHUKPOOHOIIOTHYECKON TEXHOJIOTHHU
ITpousBoacTBO Genka, aMHHOKHCIIOT

Y BUTAMHUHOB

HdeMOHCTpaluu

Tabaunel ¥ cxeMsl: «lcronbp3oBaHue
MHUKPOOPTraHU3MOB B MPOMBIIIUIICHHOM
MIPOU3BOJICTBE»

JIabopaTopHbIe U MPAKTHYIECKHE
padoThI

1 Jlab opato pHass pab or a «U3y-
YeHHe OOBEKTOB OMOTEXHOJIOT UM

2 IIp ak Tuuyeck ast padboTa
«ITony4yeHne MOJIOYHOKHUCIIBIX MPOIYK-
TOB»

3D0kckypcus «buorexunomorus —
Ba)KHEHIIAsi TPOU3BOAUTEIIbHASI CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUIECKOe

PackpbiBaTh conepkaHue TSPMHUHOB
Y NOHSATHI: OMOTECXHOJIOTHSI, TPAIUILIH-

OHHAasi OMOTEXHOJIOTUsI, MUKPOOHOJIOTH-
YECKHUI CHUHTE3, MUKPOOHUOJIIOTHYeCKast
TEXHOJIOTHUS

TTepeuunciisiTe HanpaBiICHUSI OMOTEXHO-
JIOTHU; [ISJIH U 33aJI1a9H, CTOSIIHE MTepe]T
OMOTEXHOJIOTUCH

XapakTepu3zoBaTb 0OBEKTHI, HUCIIOJIb3ye-
MbI€ B OMOTEXHOJIOTHH — KJIETOYHBIE

U TKaHEBbIC KYJIbTYPbl, MUKPOOPTaHU3-
MBI

OnuceIBaTh OCHOBHBIC METObI TPAIUIIH-
OHHOM OMOTEXHOJIOTHHU U NOCTHIKEHUS
MHUKPOOHOJIOTUYECKON TEXHOIOTHH
OO6OCHOBBIBATH 3HAYECHUE OMOTEXHOJIO-

THM JUIS CEJIbCKOXO03SIIICTBEHHOTO
[IPOU3BOJICTBA




OPOU3BOJCTBO)»
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64. OCHOBHEBIE
HaIlpaBJICHH ST
CHHTETHYEeCKOM OMOJIOr UH
(19

Co3anue TEXHOJIOTU U UHCTPYMEHTOB
[eJICHAIIPABJICHHOTO U3MCHCHHUS U KOH-
CTPYUPOBAHUSI TEHOMOB C LI€JIbIO MOJIyYe-
HUs OpFaHl/I3MOB U UX KOMIIOHCHTOB,
CoJZIep KAIINX HE BCTpEUAIOIINEeCs B IPpU-
pone OMOCHHTETHYECKHE ITYTH
Kiierounas uax)eHnepust MeToibl KyJIbTY-
PBI KJIETOK U TKaHEH pacTeHUI U )KUBOT-
HbIX KpnobGankn Comatuyeckasi rHOpu-
QU3alHs 1 COMAaTUUYCCKU YMOPHUOTCHE3
Comarndeckasi ruopuau3anus Vcronins30-
BaHME raryIONJ0B B CEJICKIIMU PACTCHUMN
llonyuenue MOHOKIOHANLHBIX AHMUMEIL.
Hcnonvzosanue MOHOKIOHANIbHBLX

U NONUKNOHANIbHBIX AHMUMEN 6 MeOU-
yune. VICKyCCTBEHHOE OIUIOOTBOPEHHUE
PexoHCcTpyKIIMs SIMIIEKIETOK U KIJIOHU-
poBaHUe )KUBOTHBIX MeTo/ TpaHCIJIaH-
TalUU AAep KIeToK 7exunonozuu
0300pO8NIeHUA, KYIbIMUSUPOBAHUSL

U MUKPOKJIOHANIbHOSO PA3MHONCEHUS
CEeNbCKOXO3AUCMBEHHBIX KYAbNLYP.
dJeMOoOHCTpAIIuHu

Tabnuier u cxembl: «Kiierounass nH>KeHE-
pus»

PackpbiBaTh coneprkaHre TEPMHHOB

Y DOHSITHI: KJI€TOYHAS

UHXXEHEepUsl,

KJIETOYHAasI TEXHOJIOTUSI, METO KYJIbTY-
PBI KJIIETOK U TKaHEH, TOTUMOTEHTHOCTb,
TUTFOPUIIOTEHTHOCTD, CTBOJIOBBIC KJICTKH,
MHKPOKJIOHAJIbHOE PAa3MHOKEHHE
pacTeHuii, comaTudecKasi THOpuanu3a-
Ousi, TalIONIbl, THOPUIOMBI, MOHOKJIO-
HaJbHBIEC U IIOJHKJIOHAJIbLHBIC aHTHUTEIA,
METO/| TpaHCIUIAHTALUU SIAEP, KJIOHUPO-
BaHHE

XapakTepu3oBaTh OCHOBHbBIC HallpaBJie-
HUSI CHHTETUYCCKON OMOJIOTHU
OnucelBaTh Ha KOHKPETHBIX MPUMEpax
METOAbl KJICTOYHOW UHIKCHEPUU
IIpuBOANTE IpUMEPHI UCITOIB30BAHUS
MOHOKJIOHAJIbHBIX U IHTOJIHUKJIOHAIBHBIX
AHTUTEJ B MEJIHULIMHE

O1leHUBAaTh 3HAYEHNE CHHTETUYECKOI
OMOJIOTHUM IJIsI CEJILCKOI'O XO3sKMCTBa

U MEIUILIUHBI

65. XpoMOCOMHas1 ¥
TeHHasi HH2KeHePusi
1)

XpoMOcOMHas U T€HHasi HHXEHEPUsI
HckyccTBeHHBIN CUHTE3 IreHa U KOH-
cTtpynpoBanue pekomMbuHanTHbex JJTHK
Coz0anue mpanceeHHbIX Op2aHUIMOS.
JlocTnoKeHnst 1 NepCHEeKTUBbI TEHHOU

PackpeiBaTh comeprkaHne TEPMHUHOB
M TIOHSITHH: TeHHAasi HHKCHEPUSI,
PECTPHUKIIMOHHBIC YHIOHYKJICa3bI
(pecTpHUKTa3bl), JIUITKUEC KOHIIBI,
njia3- MUAbl, pECTPUKIIUA,
JIUTUPOBAHUE,
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OrkoHnuaHnue

Tembl YPOKOB
M KOJIN4EeCTBO
9acoB

OcHOBHOE cogepxkKaHHue

IIraHUpyeMble BHOBI yIe0HOH
IesiTeIbHOCTH 00yYaroIuXcCsi

UHXKXCHECPpUU 9KOJ’IOFI/I‘~IGCKI/IG " DTU4YC-
CKHe HpO6JIeMI>I FGHHOﬁ HWH>XKCHCPpHUHU
OdeMoHCTpaIuu

Ta6HI/I!!I>I U cxeMbl: «['eHHast nHKeHe-
pus»

TpaHchopmanysi, CKpHUHUHT, TPAaHCISH-
Hble (FeHeTHYeCKH MOAU(DUIINPOBaH-
HBIC) OPTraHU3MBI

OnHCHIBaTh METOBI PETIPOTYKTHBHOTO
U TEepaleBTUYECKOr0 KJIOHUPOBAHMUS,
KJICTOYHBIC TCXHOJIOTHUH U CHOCO6bI
T€HETUYECKON MHKEHEPUN
XapakTepHu30oBaTh JOCTHIKEHUSI T€HHOM
HH)KEHEePUH

OL(CHI/IBaTb 3KOJIOTHYCCKHUEC U DTHUYCCKHUC
MpoOIEMbI KITOHUPOBAHUS M CO3AaHUS
TPAHCTEHHBIX OPTaHU3MOB, ITEPCIIEKTH-
BBI Pa3BUTHSI XPOMOCOMHOM U T€HHOU
HH)XCHEPHUU

66. MemuinmuHCKHUE
OHMOTEexXHO- JIOTUH
(19)

Menuuunckue ounorexuonoruu Ilocm-
2EHOMHASA YUDposas MeOuyund.
I1I[P-ouacnocmurxa. Memaboiommoiii
ananus, 2eHOYeHmpuuecKull anaius
npomeoma uenoeeKa OJisi OYeHKU
cocmosinust e2o 300poebsi. Flcnonvzosa-
Hue cmeonosvix kiemox. Tapeemnas
mepanusi paka. 3D-6uounscenepusi ons
pazpabomku QyHOaAMEeHmMAalIbHbIX
OCHO8 MEeOUYUHCKUX MEXHO02UlL,
CO30aHUSL KOMNIEKCHBIX MKAHel
couemanuem mexHoniocutl

PackpbiBaTh coaep:kaHue TEPMUHOB

U TIOHSATUH: MEIUIIMHCKass OMOTEXHOJIO-
rysi, METaOOJIOMHBIN aHAJIN3, TEHOIEH-
TPUUECKUN aHaIN3, MEePCOHAIN3UPOBAH-
Has MeJULUHAa, pereHepaTUuBHAas
MeIUIMHa

XapakTepHu30BaTh METOIAbI METabOIOM-
HOTO ¥ T€HOLIEHTPUYIECKOTO aHaJIN3a;
HCIOJIb30BaHUE CTBOJIOBBIX KIICTOK;
INI{P-nuarHocTUKy; TapreTHy Tepa-
ITHIO paKa




L1—01 "aH380dA MIaHHIUIALIK "B IOLOMI

L0l

MpExXmeprHo2o OUONPUHMUHEA U CKAPD-
Qonounea ons pewienus 3a0au nepco-
HAIU3UPOBAHHOU MEOUYUHDL.
Co3z0arue 6eKmMOPHBIX BAKYUH C
yenvio obecnevuenust
KOMOUHUPOBAHHOU 3AWUNbL ON
so30youmener OPBH, ycmanogénernue
MONEKVAAPHBIX MeXd- HUZMOE
@ynrkyuonuposanus PHK-co-
oeparcauux UPYcos, 8bl3bl8AIOUWUX
0cobo onacHele 3a001e6aAHUA UeN0BEKA
U JHCUBOMHBLX
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11 KNNACC
(3 u B Hegento, Bcero 102 4, U3 HMUX 8 4 — pe3epBHOE BpPeMA)

Temsl ypoxkoB
H KO/JIM4eCTBO
49acoB

OCHOBHOE coepzKaHHe

II1anupyeMbie BUALI Y4e0OHOH
OesiTeIbHOCTH 00yYaIOIIHUXCSsI

TEMA 1. 3APOKJIEHUE U PASBUTHUE 3BOJIIOIIMOHHBIX ITPEICTABJIEHUMA B

BHOJIOTHHA 4 9)

(19)

1. 9BOJIIOIITMOHHAS
Teopus 4. [lapsuHa

OpomrornonHas teopus Y Jlappuna
ITpennochIkn BOZHUKHOBEHUS JapBH-
Hu3Ma JKu3Hp 1 Hay4dHas
nesirenbHoCcTh Y JlapBuHa
OdeMoOoHCTPAILUH

Iloprpetnl: Apucrorens, K Jlunueit,
XK b Jlamapk, O X Cent-Hnep,

K Krosse, U JlapBun

Tabnuiel u cxembr: «CHcTeMa >KUBOH
npuponsl (1o K JluaHeerw)y», «JlectHHIia
JKUBBIX cymiecTB (1o Jlamapky)»,
«MexaHu3M (popMHpOBaHHST IPHUCTIOCOO-
JICHUM y pacTeHUN U )KUBOTHBIX (11O
Jlamapky)», «Kapra-cxema mapuipyra
nyremectsus U Jlapsuna», «Haxonku
Y JlapBuHa»

PackpsIBaTh copeprkaHne TEPMUHOB

¥ OHSATHUH: KPEallmoOHN3M, BUJ, CUCTEe-
MaTHUKa, OMHapHass HOMEHKJIaTypa,
HCKYCCTBEHHAsI CHCTeMa Kiaccuduka-
IIUM OPraHU3MOB, HCTOPUYCSCKHIT METOJ,
JapBUHU3M

XapaKkTepHu30BaTh B3IJISIABI APUCTOTE-
s, Dmnienokna, Jlykpeuus Kapa,

J>x Pest Ha pa3zBuTHE )XKMBOM NIPUPObI
OuenuBatb Bkiaa K JIunHes B pa3Bu-
THE OGUOIOTHH

CpaBHUBATH B3TIISIABI Ha BUJ U DBOJIIO-
nuto K JIlunnes, 2K b Jlamapka

u 4 JlapBuna

Kpurtnuecky onieHHUBaTh KPEearlMOHHUCT-
CKHE B3IJISIIBI HA )KUBYIO IIPHUPOJTY
INepeuncnsiTe KyIbTYpPHO-UCTOPHUIECKUE
U €CTECTBEHHO-HAYUYHbBIE TTPEANOCHIIKA
ITOSIBJICHU A 3BOJ'[I'OLU/IOHHof/’I TEOpUH

Y JlapsunHa

OnuCHIBaTh POJIb HCTOPUYECKOTO
MeToza

H3znarats CyniHOCTB 3BOJIIOIMOHHON
Teopun Y JlapBuna
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HaspiBaTe OCHOBHBIC (pakThl OHOTpadun
Y JlapBuHa U dTalbl CO3JaHUSI UM
3BOJIIOLIMOHHOM Teopuu

2. IBHUKyIIHE CHAJIBI
3BOJIIO- IIMU BUI0B 110
Y. JapBuHY (2 1)

JIBMOKyIIIME CHUJIIBI SBOJIFOIIUHM BHUJIOB IO
Y JlapBuHY (BBICOKasi HHTECHCUBHOCTH
pa3MHOXXEHUsI OPraHU3MOB, HACIESI-
CTBEHHAasi U3MEHYHBOCTH, OOpBOa 3a
CYIIECTBOBAHUE, ECTECTBEHHBII U HUCKYC-
CTBEHHBIN 0TOOD)

HeMOHCTpaluu

IToprper: U apBun

Tabaunel u cxembl: «DopMbl 60pHOBI 3a
cymiectBoBanuey, «I[lopoasr romyoeii»,
«MHoroo0pas3ue KyJIbTypHBIX (GOpM
KarrycTe», «Ilopoasl momamrHux
’KUBOTHBIX», «Cxema oOpa3oBaHUs
HOBBIX BUIOB (110 U lapBuHYy)»,
«CxemMa COOTHOIICHHUST ABMIKYIIUX CHJI
SBOJIIOLIUID)

PackpsiBaTh comepkaHue TEPMUHOB

¥ TIOHSITHI: HACJIEACTBEHHOCTb, U3MEH-
YUBOCTH, HICKYCCTBCHHBII 0TOODP, 60ophda
3a CyIIeCTBOBaHHE, ECTECTBEHHBIH OTOOP
Wznarate cymuocts yueHus U JlapBu-
Ha 00 HCKYCCTBEHHOM OTOOpE
XapaKTepHu30BaTh ABHMKYIIHNE CUIIBI
SBOJIIOLIMHY BUJIOB 11O JlapBUHY
IIpyuMeHsITh 3HaHUST O ABMIKYIIMX CHJIaX
SBOJTIOLMHU BUAOB 1O JlapBUHY A1
OOBSICHEeHUsI MHOTOOOpa3Hus BUIOB,
IIOpOJ JOMAITHUX KUBOTHBIX U COPTOB
KyJIbTYPHBIX pacTeHUH

3. DopMupoBaHue
CHHTETH- 9eCKOH
TEeOpHUHU 3BOJIONUHU (1 9)

OdopmiieHHEe CUHTETHYECKOU TCOPUH
sBosroninu (CTD) HeliTpanbHas Teopus
sBosmrorin CoBpeMEeHHasi YBOJIFOIIMOH-
Hasi OnoJIorust 3HaUYCHHUE YBOTFOIIUOH-
HOU TeoprH B GOPMHUPOBAHUN HAYIHOM
KapTUHBI MUPa

HeMOHCTpanuu

IMoprpernl: C C YeTBEpUKOB,

N N HImanseraysen, />x Xosneis,
1 K bensie

PackpbiBaTh coaepkaHue TEPMHUHOB

U MOHSATUH: TapBUHU3M, MyTallUU,
MYTAIIMOHHBIN ITpOLECC

OOBSICHITH IPUYUHBI KPU3UCA JAaPBU-
HU3MA

OO60CHOBBIBATh 3aKOHOMEPHOCTb TPaHC-
opmarum mapBuHH3MA B CHHTETHYE-
cKyro Teopuro 3Boronuu (CTD)
W3narats ocHOBHBIE nToJ1okeHUs CTD
OuenuBath Brian I' Jle @pusa,
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IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

9aC0B
Tabmunel u cxembl: «OcHoBHBIE notoke- | C C YerBepukoBa, U U IlImansrayse-
HHSI CHHTETHYECKOH TeopuH 3BoJironmn» | Ha, J[ K BensieBa B popmuposanune CTD
OuenuBath 3HaueHue CTD B popmupo-
BaHUH COBPEMEHHOI €CTeCTBEHHO-HAyd-
HOM KapTHHBI MUpa
TEMA 2. MUKPOSBOJIIOIIUA U EE PE3VJIBTATHI (14 1)
4. 9Tanbl ITonmynsanus kak aJieMeHTapHasl eAUHU- PackpeiBaTh conep)xaHUE TEPMHHOB
9BOJIFOITHOHHOI O 1a sBomonuu CoBpeMEeHHbBIE METObI U TIOHSITHII: MUKPODBOJIIOIHUS, MAaKpPO-
mpomecca: OLICHKH T'€HETHYECKOIo Pa3sHOoOOpa3us SBOJIFOLINSI, MyTallVH, TTOITYJISIIIVSI,
MHKPO3BOJJIIOLUHSA U U CTPYKTYpPbI nomnyssinuii Mismenenne KOMOMHAIIMH T'€HOB, TeHO(DOH 1,
MaKpPO3BOJIIOIIHSI. reHo(oHIa MOIMyJISIINK KaK 3JIEMEHTap- SJIEMEHTAPHOE SBOJIIOIIMOHHOE SIBJIC-

ITonysi-

nusi — 3jIeMeHTapHast
€eIUHHU- I1a 9BOJIIOIIUH
(3u)

HOE DBOJIIOIIMOHHOE SIBJICHHE 3aKOH
reHeTu4Yeckoro paBHosecus [k Xapau,
B BaiinGepra

deMOHCTpamuu

Tabmunel 1 cxeMbl: «MyTanmoOHHAas
M3MEHYHUBOCTBY, «IIOIyssiiiuoHHas
CTPpYKTypa BHAa», «CxemMa MpOsiBICHUS
3akoHa Xapau—BaiinGepra»
JIaGopaTopHbIE U IIPAKTHYECKHE
padoThI

Jlab opaTto puass pab ot a «BbisiB-
JICHUE U3MEHYHNBOCTH Y 0COOeH OJTHOTO
BUIA»

HUE
XapakTepu30BaTh MHUKPOIBOIIOLHIO KakK
STaIl MOSIBJIEHUsI TPUCIIOCOOIEHNN

1 BU100Opa3oBaHUs

XapaKTepHu30BaTh MOITYJISIITAIO KaK
3JIECMEHTAPHYIO €JUHUILY SBOJIIOUU
IlepeuncnaTh npu3HaKu Ua€aIbHON
HOIMYJISIMUN U OOBSICHSITE yCIIOBHS
BBIIIOJIHCHUS 3aKoHa Xapau—Baiin-
Oepra

I[IprMeHsI TP UMEIOIecsT 3HAHUS TSI
OOBSICHEHUS MNpUYrNH HU3MEHYUBOCTU

y ocobeit o1HOrO BUAA
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5. 91eMeHTapHbIe
dbaKTOpPHI 3BOIIOITHH
3w

DnemMeHTapHble (HaKTOPHI (IBHKYIIHE
CUJIBI) 3BOJIIOIUM MyTallMOHHBIN
npornecc KomOnHaTUBHAS M3MEHIH-
BOCTh Jlpeiip reHoB — ciry4aiiHbIe
HEHAIPaBJICHHBIE NW3MEHEHHS 4YacTOT
ayTenei B momyIsinusix Dgpgexm
ocnosamenst. Dghgexm 6YymviiouHo20
copaviuika. CHUudICeHue 2eHemuiecKko2o

pasnooopasus. npuyUHsL U C1e0CMEUsL.

Ilposienenue sghgpexma Opetigha cenoes
6 OONBLUIUX U MATIBIX NONYIAYUSX.
Murpanuuu M30as1ust NOomyJIssuui:
reorpadudeckas (IIpoCTpaHCTBEHHA),
Onosorunueckas (pernpoayKTHBHAS)
dJeMoOHCTpAaIIuu

Hoptpeter: C C YeTBepHKOB,

D Maiip

Tabnuibl ¥ cXeMbI: «JIBHIKYIINE CHIIBI
SBOJIIOLIUNY, «DKOJIOTHYSCKasT W30JIsI-
LMl TTOMYJISIIIUA CEBAHCKOU (hopenn»,
«["eorpaduueckast M30IAIMS JTUCTBEH-
HHUIIbI CHOMPCKOM U JIMCTBEHHULIBI
aypckoin», «llomynsmmuoHHbIe BOJTHBI
YHCJIEHHOCTH XUIITHUKOB U KEPTB»

PackpsIBaTh cojiep)kaHHE€ TEPMHHOB

1 TIOHSITUH: MyTallMOHHBIN IIpoIlecc,
KOMOHMHaTUBHAsI U3MEHYHNBOCTb,
ITOMYJISIIUOHHBIC BOJIHBI, pelid reHos,
MUT Ay, U30JISIIUsI, Teorpaduaeckas
(mpocTpaHCTBEHHAs) U30JISIUS, OMOIIO-
rudeckasi (penpoyKTHUBHAsT) U30JISILHS,
sd ekt ocHoBaress, dPpPekT OyThII0U-
HOT'O T'OPJIBIILIKA

XapaKkTepu3oBaTh 3JIEMEHTApHbIE
(paxTOPBI (ABMXKYIINE CHUJIBI) SBOJTFOIUHN
OuenuBath Bkiiag C C YeTBepuKOBa,
D Malipa B pa3BUTHE dBOJIIOLIMOHHOI'O
YUYeHUS

OOBSICHATH IPUYUHBI HSHAIIPABJICHHOTO
e CTBUS DJIEMEHTAPHBIX YBOJIIOIHOH-
HBIX (PAaKTOPOB

TIpuMEHSTh UMEIOIINESCS 3HAHMS

O JBIDKYIIMX CHJIAX DBOJIFOLWM IS
OOBSICHeHUsI IPUYHUH pa3HOOOpa3us
reHodoH1a MOIyJISIHUH OJHOTO BHIA

6. EcTecCTBeHHbBIHN
oToop —
HaIIpaB/IsSIIOIIAHA
¢haKxTOp 3BOTIOIHUHA
(29)

EcrtecTBenHbIiT 0TOOp —
HAIIPaBJISIIO- MUK (GaKTOP DBOJIFOIUH
DopMBI €CTECTBEHHOI'O 0TOOpA:
ABWKYIIHUN, CTAOMIN3UPYIOIINIA,
pa3pbIBaroni (AN3PYITUBHBIN)
ITomoBoii oTOOp

PackpbIiBaTh coAepKaHUE TEPMUHOB
M TIOHSITUI: €CTECTBEHHBIN OTOOD,
ABWXKYIIHNA 0TOOP, CTAOUITU3UPYIO-
it 0T6OP, paspsIBaroLINii 0TOOP,
I10JIOBOH OTOOP
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IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

BO3HUKHOBEHHE U 3BOJIIOLIUAS COLHMATTb-
HOTO ITOBEJICHUSI JKUBOTHBIX
OdeMoHCTpaIuu

Tabnuuer u cxempl: «Cxema neicTBUS
€CTECTBEHHOT'O 0TOOpay, «DPOpMBI
OopBOBI 3a cyliecTBOBaHUE», «MHIY-
CTPHUAIILHBIN MeJIaHu3M», «Kupbie
HCKOITaeMBbIC»

XapakTepHu3oBaTh €CTECTBEHHBIH OTOOP
KaK JBIDKYIIYIO U HaIPaBJIsSIOILY O
CHIIy DBOJIIOIIUH, €ro (popMBbI
PaznnuaTh (hOpMBI €CTECTBEHHOTO
oTOopa B NOMYJISILMSX, IPUBOIUTD
[IPUMEpPBI JCUCTBHUS B MOIYJISLIHSIX
dbopm ecrecTtBeHHOrO OTOOpaA
OOBSICHATH NPEANIOCBUIKH JJIs1 ASHCTBUS
ABWXKYIIEH U cTaOMIN3UpPYIOMmEe hpopm
€CTEeCTBEHHOIro oTOopa

CpaBHuBaTh GOPMBI €CTECTBEHHOT'O
oT0opa, J1eJ1aTh BBIBO/bI HA OCHOBE
CpaBHEHUS

IIpyrMeHs TP UMEIOIIecsT 3HAHUS

0 €CTECTBEHHOM OTOOPE /TSI OOBSICHEHHUST
IIPOIIECCOB, IIPOUCXOISIIIINX B ITOITYJISI-
LUsIX BUIOB OPraHU3MOB

7.
IIpuCcmoCco0/IeHHOCTH
OPraHU3MOB KaK
pe3yiabTar
MHKPOIBOJIIOIIHH
29)

ITprcrioco6IeHHOCTE OPTaHNU3MOB KaK
pe3yabTaT MUKPOIBOJIIONH BO3ZHUKHO-
BEHHE MIPUCIIOCOOJICHUN Y OPraHU3MOB
Apomopdo3bl 1 naroaIanTauu
ITpuMepb! MPUCHOCOOICHNH Yy OpraHu3-
MOB: Mopdosioruueckne, pusnoaornye-
CKHe, OMOXMMHUYECKHE, TOBEICHYCCKHE
OTHOCHTEIBHOCTH IIPUCIIOCOOIICHHOCTH
OpPraHu3MoOB

PackpsIBaTh copepkanne TepMHUHA
IIPUCTIOCOOJICHHOCTh OPraHU3MOB
(agamn- Taums), apoMmopdos,
nanoananrtanus [ IpuBonuTs
KOHKPETHBIC ITPUMEPDI
OPUCITIOCOOJICHNI OpraHu3MoOB (Mopdo-
JIOTHYECKHe, (PU3NOJIOTHUECKHE,
OMOXVMMHWYECKIE, TOBEICHYSCKHUEL)
O6’b$[CH$lTb MCXaHHU3M BO3HHKHOBCHUS
OPUCITIOCOOJICHUI Y OPTaHU3MOB
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€l

deMOHCTpauu

Tabauuel u cxeMbl: «[IOKPOBUTEIBLCTBEH-
Hasl OKpacKa >XUBOTHBIX», «IIpemympe-
>KJIafomiasi OKpacka >KUBOTHBIX,
«DPHU3HOTOTHIESCKHUE aTalTaIlHuN,
«ITprcnocoOIEHHOCTh OPraHU3MOB U

€€ OTHOCHUTEIIBHOCTB

OGopynosanue: repbapun pacTeHni;
KOJUJICKIIMM HACEKOMBIX; Yydesia IITHIL

U 3Bepeil ¢ NpuMepaMu pa3IndHbIX
npucrocoOIeHU

JIabopaTopHbIe H IPaKTHYECKHE
padoThI

1 Jlab opaTto pHas paboTa
«IIprucniocobiieHnust OPraHU3MOB U UX
OTHOCHUTEJIbHASI II€JIECO0OPA3HOCTH

2 JlJab opaTto pHas pab ora
«H3ydyenne apoMopdo30B U UANOATATITA-
LUH Yy paCTEHUM U YKUBOTHBIX»

IMpuBoauTh TIpUMEpPHI apOMOP(PO30B U
uanoaanTaluui y pacTeHUi U KUBOT-
HBIX

OOBSICHITE POIIb apOMOP(O30B B
OCBOC- HUHU opraﬁnsmamn HOBBIX cpezl
obura- HUs

OOBSICHSITH POJIb UANOATATITAIIUHA

B IIPUCITIOCOOJICHHUN OPraHU3MOB K KOH-
KPETHBIM YCIIOBUSIM CPEJIbI
Jloka3pIBaTh OTHOCUTEIIBHBIN XapakTep
NPUCIIOCOOJIGHHOCTH U IPUBOJINUTH
OpUMEpPBl OTHOCUTEIBHOCTH aaIlTalyuil
PackprIiBaTh 3Ha4YCHUE ABMIKYIIUX CHIT
3BOJTIONNU B (HOPMHUPOBAHUU TIPUCTIOCOO-
JEHUM

8. Bun, ero
KPHTEpPHH B

CTPYKTypa
29

Bu, ero KpuTepun U CTPyKTypa
HeMOHCTpalluu

Tabuuuel u cxembl: «Kpurepun Buaa»,
«Buabsr-nBoiiHuKM», «CTpyKTypa BHIa
B IIPUPOICH»

O6opynosanue: repbapun pacTeHnH;
KOJUICKIITUA HACEKOMBIX; Yyd4esa MTHIL
U 3Bepeii pa3HbIX BHIOB
JIabopaTopHbIe U MPaKTHYECKHe
padoTbI JIa6 opaTo puas pab ora
«CpaBHe- HHE BHJIOB I10
MOP(}OIOrHUECKOMY KPUTECPHIOY

PackpsiBaTh coaepkaHue TEPMUHOB

M MOHSITUH: BUA, KPUTEPHUU BUJIA,
MOJIUMOP(HU3M, BUIBI-IBOMHHUKH, apeal,
SKOJIOTUYEeCcKasi HHUIIIA, MOITYJISIINS,
BHIOBOI KapUOTHII, KOCMOIIOJIUTEHI,
SHJICMHKH, ITOJBHIBI, DKOTHITHI
XapakTepu3oBaTh KPUTEPUH BHUIA
(Mopdortornuecknii, TeHETHYCCKHUH,
OHMOXNMHYECKHU, reorpaduaecKui,
SKOJIOTUYECKU I, OMOXUMHUYCSCKHI)
OOBSICHATH HEOOXOTMMOCTh UCIIOJIH30Ba-
HUSI BCEH COBOKYIHOCTH KPUTEPHUEB IS




142

ewwedlodu senoged seHdawud|

IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

OIpe/IeJICHHs] BUAOBOM NPUHAICHKHO-
CTH OpraHu3Ma

IlepeuncisiTb OCHOBHBIC BHYTPHUBH/IO-
BBIC I'PYIIIUPOBKHU

OOBSICHATH IPUYUHBI CyIIIECTBOBAHUS
MOHO- M TTOJIUTUITHYECKHUX BUJIOB
CpaBHUBATh BUABI 10 MOP(OIOTrHIECKO-
My KPHUTEPHUIO

9. Bunoodpa3oBaHHEe KaK
pe3yjiabTarT
MHUKPOIBOJIIOIHH.

CBsi3b MUKPO3BOJIIOIIHA
M 3MHUIEMHOIOTHH

(29)

Bunoo6pasoBaHue Kak pe3ysibTar
MUKposBoronuu  M3omanus — Kirode-

BOii akTop BuaooOpazoBanusi Ilytu

M CITOCOOBI BUJI000pa3oBaHMs: ajljIoa-
Tpuueckoe (reorpaduyeckoe), CumMna-
TpUUIecKoe (IKOJIOTHIECKOE), «KMIHOBEH-
HOe» (MOJIMIUIONIN3alusi, rudpunmuza-
uusi) JIIUTebHOCTh SBOJIFOIIMOHHBIX
IIPOLIECCOB

MexaHU3MBI (pOpMUPOBAHUST OUOIOTH-
YEeCKOTO pa3sHOOOpa3us

Ponb »BONIIOIIMOHHON GMOJIOTHH B pa3pa-
00TKE Hay4YHBbIX ME€TOA0OB COXpaHCHUS
OuopazHoob6pasuss MUKPOIBOIFOIHUS

M KODBOJIIOIUS IAPA3UTOB U UX XO351CB
MexaHu3Mbl HOPMUPOBAHUS YCTONYH-
BOCTH K aHTHOMOTHKAM U CITIOCOOBI
OOpBOBI ¢ HEl

PaCKpLIBaTL CoACPIKaHNEC TCPMHUHOB
U TIOHSITHA: BI/II[OO6pa30BaHI/Ie, H30JIs1-

LMsT, KODBOJIIOLIST
XapakTepHu3oBaTh BHI000pa3oBaHUE
KaK pe3yJibTaT MHUKPOIBOJIIOLUN
OOBSICHITH POJIb U30JISIIUN B 0Opa3oBa-
HHUH HOBBIX BHJIOB

XapakTepHu30BaTh PasJIMYHbIC CITOCOOBI
BUI00Opa3oBaHus (ajyionaTpUyecKoe,
CHUMITATPHUYECKOEC)

IIpuBOIUTH KOHKPETHBIC TTPUMEPHI
BHUJIOB, OOpa30BaBIINXCS Pa3JIMIHBIMU
criocobamu

IIpumensiTh 3HaHUSI CIOCOOOB BHI000pa-
30BaHUs JUIsl OOBSCHEHUS IPUYHH
MHOTr000pa3ust BUJIOB

OOBSICHITH BO3BHUKHOBEHHUE yCTOWYHBO-
CTH IMAaTOT'€HOB K aHTHOWOTHKAM
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HeMOHCTpaluu

Tabmunel u cxembl: «CrnocoObl
BU1000pa- 30BaHus», «I eorpaduueckoe
BUA000pa- 30BaHUE TPEX BUIOB
JTaHOBIIICH),

«DKonoru4eckKkoe BUA00OOpa3oBaHue
BUJIOB CHHHI, «[lonuruionasl pacre-
HU», «KamycTHO-peneunslii ruopumy
OGopyrnoBanue: repbapun pacTeHUH
OJIM3KHUX BUJIOB, OOpa30BaBIINXCSI
pa3aIndHbBIMH CITIOCO0aMH

TEMA 3

.MAKPO3BOJIIOIITUA U EE PE3VJIBTATHI (6 u)

10. MaKpO3BOJIIOIIHUSI.
ITastIeOHTOJIOrHYEeCKHEe
MeTOObI H3YUEeHHU ST
3BOJTIOIIHH

(19

MeToabl U3yUYeHUsI MaKPOIBOJIIOLIUU
ITameoHTOIOTHYSCKHE METOBI U3yUECHHUSI
spomonnu Ilepexonusie popmbl

U (QUIIOTCHETHYECCKUE PSIAbI OpPraHu3-
MOB

HdeMOHCTpaluu

Tabauiel u cxembl: «DumoreHeTnye-
CKHUH Psia JTOLIANY, «KAPXECONTEPHUKC,
«3Bepo3yOsbIe smepbl», «Creroneda-
ey, «PuanOGUTEY, «CeMeHHBIS
MAarmOPOTHUKHY

O06opynoBaHue: KOJUICKIIUH, Tepbapun,
MYJISDKH HCKOTIAeMBIX OCTATKOB Opra-
HHU3MOB

PackpbIBaTh copeprkaHue TEPMUHOB
U MOHATHI: MakpodBoJronus (duiiore-
He3), rnepexoaHbie GopMbl, GHUIIOTSeHETH-

YECKHE PsIbL, 1aJICOHTOJIOT ST
XapakTepru3oBaTh MaKpPOIBOIIOLIHIO
KaK Ha/IBUJIOBYIO BOJIIOLIMIO 0Opa3oBa-
HHST KPYHBIX TAKCOHOMHYECKHX
SIUHUILL

OOBSCHATH 3HAYCHHE ITAJICOHTOJIOTHYe-
CKHX HCCIICIOBAHUI IJIsl MOy YCHUS
(hakTOB PBOIIOLIMN OPTraHU3MOB
IIpUBOIHUTH MPUMEPHI OPTaHU3MOB,
OTHOCSIIIUXCS K MTePEeXOaHbIM (hopMam
Ha3spiBaTh rpyImmsl opraHu3sMoB, 1151
KOTOPBIX BOCCTAHOBIICHBI (DHIIOICHETH-
YEeCKHUE PsIbI

CpaBHHBATH IPOIECCHl MAaKPOIBOIIOIHHI
Y MHKPODBOIIOIIUN
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IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

11. Buoreorpaduueckue
MEeTOObI U3yYEHHU ST
3BOJIIOIHH (1 9)

Buoreorpaduyeckue METOIbl U3y4YCHUS
spomonnn CpaBHeHHe (GIIOPHI U (payHbI
MaTepUKOB U 0cTpoBOB brnoreorpadu-
yeckue obsractu 3emun Buabi-sHaeMu-
KH U PEIIUKTHI

HeMOHCTpauu

Tabmune! u cxembl: «broreorpadmnye-
CKHe 30HBI 3eMam», «/lpeiid KOHTHUHEH-
TOBY», «PEJIIMKTHD»

OGopynoBanue: repoapuu; KOJIICKIIHNA
HACEKOMBIX

PackpbIBaTh COAEpIKaHHE TSPMHUHOB

" TIOHATHH: Ouoreorpadusi, HIEMUKH,
PEIMKTEI

OOOCHOBBIBATh 3HAUCHHE
Onoreorpaduu JUIsl U3yUESHUs YBOJIIOLIUN
oprann3mMmoB Ilepeuncisits
Ouoreorpaduyueckre 00gacTu 3emMiau 1
OOBSICHSITH MPpUYUHBI UX BBIIACJICHUA
CpaBHuBaTh (opy U payHy MaTCpPUKOB
M OCTPOBOB, PACTEHHUS M YKUBOTHBIX
pa3HbBIX OnoreorpaduiecKux odracTei
IIpuBOINTE HPUMEPBI PEITUKTOBBIX Opra-
HHU3MOB, BUJAOB-DHICMHKOB

OOBSICHITH NPUINHBI COXPAHSHHUS
BHUIOB- SHIAEMHUKOB M «GKHBBIX
HMCKOMAeMBbIX»

12. 9MOpPUOIIOTHIECKHE
MU CPAaBHHUTEJIBHO-
Mopdoioru- yecKkue
MeTOObI H3y4YEeHHUsT
3BOJIIOIIUHA

(29)

OMOPHOJIOTHYSCKHIE U CPABHUTEIIb-
HO-MOPQOJIOTHIECKHE METOIbI N3yUCHUS
3BOoJIrOLIMU ['eHeTHYecKkne MeXaHU3Mbl
SBOJIIOLIMY OHTOI'€HE3a U IOsSIBJICHUS
3BOJIIOLIMOHHBIX HOBIIIECTB
I"'omosiornuHble U aHAJIOTUYHbIE OPTaHbl
PynumenTapHbie OpraHbl ¥ aTaBU3MBI
MonekynsapHO-reHeTHIeCKHe, OMOXUMU-
YeCKHe U MaTeMaTHIEeCKHUE METOIbI
HU3y4deHUs BOJTIONNN ['OMoIOoTHYHBIS

PackpbiBaTh conep;kaHue TEPMUHOB

¥ TIOHSITHI: SMOpHoIorusi, MOphoIIorHs,
TOMOJIOTHYHBIC U aHAJIOTUYHbIE OpPraHbl,
PYIUMEHTEHI, aTaBU3MBbl, ONOXUMHUYC-
CKasi TOMOJIOTUsI

XapakTepru3oBaTh YMOPHUOJIOTHYECKHE,
CPaBHUTEIBHO-MOP(HOIOTUIECKHE,
MOJEKYIAPHO-T€HETUYECKUE, OMOXUMU-
YecKHe, MaTeMaTHIEeCKUE METO IbI
HM3Y4YCHHUS DBOJIIOLHUHN
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renbl CoBpeMEHHbIC METO/IbI

IOCTpOe- HUSI (PMITIOT€HEeTHYECKUX
JiepeBbeB XPOMOCOMHBIE MyTalluu U
SBOJIIOLIUSI TEHOMOB
deMoHCTpaIuu

Hoptpete: K M Bap, A O Kosases-
ckuit, ® Miromiep, D ['ekkesnb
Tabnunel u cxeMbl: «HavaneHbIe cTagun
SMOPHOHAJILHOTO Pa3BUTHSI ITO3BOHOY-
HBIX JKUBOTHBIX», «['OMOJIOrHYHBIC

¥ aHAJIOTHUYHBIE OPTaHb, «PynanMen-
TBD», KATaBU3MBDY, «XPOMOCOMHBIE
HaOOPHI YeT0BeKa U MINMITaH3e»
OO0opynoBaHue: KOJUICKIIUH, repOapun,
MYJISI)KA TOMOJIOTHYHBIX,
aHaJIOTUYHBIX, Py TUMEHTaPHBIX
OpraHoB U aTaBU3MOB

OOBSICHITH 3HaUYCHHE YMOPHOJIOTHH,
CpaBHUTEIBHONH MOP(OIIOTHH, MOJIEKY-
JIAPHOH I'€HETHKH, OMOXUMHUH, OUOUH-
opmaTHKH AJIsT U3y USHHsT DBOJIIOLIIHT
OpPTaHU3MOB

OnuenuBath Bkiagq A O Kosanesckoro,
B Pa3BUTHE DBOIIOIHOHHOTO YUCHHUS
OnHChIBaTh TEHETHYUECKHUE MEXaHU3MBI
SBOJIIOLIMY OHTOI'CHE3a M ITOSIBIICHHUS
SBOJIIOLIMOHHBIX HOBIIECTB

IIpuBOoaNUTE IPUMEPHI ATABU3MOB

U PyAUMEHTAPHBIX OPTaHOB Yy pa3iand-
HBIX OPTaHU3MOB U OOBSCHATH MPUYHNHBI
HUX TOSIBJICHUSI

IIpuBOoaAUTE IPUMEPHI TOMOJIOTHYHBIX

M aHAJIOTHUYHBIX OPraHOB

CpaBHHBATH CTPOCHHE OPTraHOB Y

opra-

HHU3MOB Pa3HBIX CUCTEMAaTHYSCKUX IPYII
ITpuBoauTh MpUMEpPHl OMOXUMUYECKOM
U T€HHOII TOMOJIOTUU

OrneHnBaTh 3Ha4eHUE OMOUH(GOPMATHKHU
JUIL U3Y4YEHUsI 3aKOHOMEPHOCTEH
SBOTIOIHHU

13. O01mHe
3aKOHOMEPHOCTH
3BOJIIOIIHHA

(29)

OO0mre 3aKOHOMEPHOCTH (TIpaBUiIa)
sBosronnu [lpunyun cmenvt @QyHKYuil.
HeoOpatumocts »BOIIONHHN
ApnantuBHas paguauusa HepaBHomep-
HOCTb TE€MIIOB dBOJIFOLUU

PackpsiBaTh comepskaHHE TEPMHHOB

W MIOHSTHI: cMeHa (DYyHKIUII OpraHoB,
HEOOpPaTUMOCTh JBOJIIOIIUH, aTallTHBHAS
panuanusi, HEpaBHOMEPHOCTb TEMIIOB
SBOJIIOLIUHU, YEPEIOBAHUE INIaBHBIX
HallpaBJICHUI 3BOIIOLIUN
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IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

deMoOHCTpaIuu

Tabauuel 1 cxembl: «I JTaBHBIC HAIIPAB-
JICHHST SBOJIIOINNY, «O0IIHe 3aKOHOMEP-
HOCTH DBOJIIOLIUU»

AHann3UpoBaTh NPUYUHBI YEPETOBAHUS
TJIaBHBIX HaIpaBJICHUI 3BOTIOIMNA
I[TpUBOANTH MPUMEPHI TPOUCXOXKISHUS
OpPra"n3MoOB OT HECTHEIHNATNU3UPOBAHHBIX
IPEeIKOB U UX MTPOTPECCUPYIONIeH
crienuaaIn3anun

OOBSICHSATH IPUYNHBI TEMIIOB 3BOJIIO-
babgezt

IIpuBoauTh NIpUMEpHI AN TUBHOMN
paauanyyu y OpraHu3MoB

OOBSICHATH IPUYUHBI HEOOPATUMOCTH
SBOTIONHUHU

TEMA 4.

IMPOUCXO2KOIEHUE U PASBUTHUE 2KNU3HU HA

3EMJIE (15 )

14. T'unore3bl
BO3HHKHOBE- HUSL
JKHW3HHU Ha 3eMJie

29

HayuHbIe THITOTE3bI NPOUCXOXKICHUS
JKU3HU Ha 3emiie AGHOTEHE3 U MaHCIep-
mus JlonayudHbIe 1peJicTaBJICHUS

0 3apPOXKACHUM KU3HU (KPCAIIMOHNU3M )
I'urmore3a mocTOsTHHOTO
caMO3apOKACHUSI JKU3HU U €&
OIIPOBEPIKEHUE OIbITAMU

@® Penu, JI Cnamanuanu, JI Ilacrepa
ITpoucxoxkneHue XKU3HU U acTPOOMOIIO-
rus

deMoOoHCTpauu

IMoprperbr: @ Penu, JI Cnayuianuasu,
JI IMactep

PackpeiBaTh coJicp)KaHHE TEPMUHOB

| MOHSITHW: KPEallnOHU3M,

BUTAJIN3M, [TAHCIICPMUSI, AOHOTCHE3
W3narate Hay4YHBIE TUIIOTE3bI U TEOPUH
OPOUCXOXKACHUS )KU3HH Ha 3emIie
OnuenuBath Bkiiag @ Peau, JI Cran-
smannanw, JI Ilactepa B hopmupoBanue
Hay4HBIX B3IJISII0B Ha MPOUCXOXKICHUE
SKU3HU Ha 3emMiie

TlepeuncisTe cTaauu pa3BUTHS
’KU3HU Ha 3eMJie, COrJIaCHO TCOPHUU
ouomnos3a
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Tabnuner u cxembl: «Cxema oIbITa
@ Penn», «Cxema ombiTa JI [TacTepa mo
U3YyUYEHHUIO CaMO3apOKACHUS KU3HU

15. OCHOBHBIE 3TallbI
Heopra- HU4eCKou
3BOJIIOITHH

(29)

OCHOBHBIE ATaIlbl HEOPraHUYSCKOM
sBoJto- uu [Inanerapuas
(reosioruyeckas) dBOTIOIU XUMHYCCKast
3BOTIOLNS AGHOTCHHBII CUHTE3
OPraHUYEeCKUX BEIISCTB U3
Heopranndecknx OnbIT

C Mumnepa u I' FOpu O6pazoBanue
IOJIMMEPOB U3 MoHOMepoB KoariepBar-
Has runore3a A Y Omnapuna, runoresa
nepBuyHoro Oynbona [k Xonaeiina,
reHernyeckas runoresa I' Mémepa
Pubosumer (T Yek) u runoresa «Mupa
PHK» V¥V I'mnbepra @opmupoBaHue
MeMOpaH ¥ BOSHUKHOBEHHE ITPOTOKJIETKH
deMOHCTpaIuHu

Ioprpets: C Munnep, I' 1Opu,

A U Omnapwn, [x Xongein, ' Mén-
jep

Ta6uunue! u cxemsl: «Cxema omnbITa

C Mumnepa, I' FOpw», «9Ttansl Heopra-
HUYECKOM DBOIOIIHI
JIaGopaTopHbIE H MIPAKTHYECKHE
padoTsI

Bupryansunas a6 oparto pHas
p a6 oTa«MonearupoBaHHE OIIBITOB
Munnepa—IOpu no n3zydyeHuro
aOMOreH- HOrO CUHTE3a OPraHuYeCKUX
coeIMHe- HUil B IEPBUYHOI aTMocdepe»

PackpbIBaTh coneprkaHue TSPMUHOB

U MIOHSITUI: T'€0JIOTUYECKAsT YBOJIIOIHS,
XHUMHIECKast IBOJIIOLS, aOMOTE€HHBIN
CHHTEe3, TIepBUYHAsi aTMoc(epa, Koarep-
BaTHBIE KaIUTH, PUOO3UMEI, TPOOHUOHTEI
XapakTepu3oBaTb OCHOBHBIE 3Tallbl
XUMHUUYECKON PBOITIOIUN

HaspiBaTh XMMHUECKHI cOCTaB IIEPBUY-
HOIT arMocdepsl 3eMun

OuenuBatb Britag C Munnepa, I' FOpu,
T Yeka, Y I'mnbepra B popMupoBaHue
HAyYHBIX B3TJIIZIOB HA ITPOUCXOXKICHHUE
JKU3HU Ha 3emie

OnHCHIBaTh yCIOBHS, HEOOXOIUMBIC JUTSI
a0MOreHHOT 0 CHHTE3a OPraHUYeCKUX
COEITMHEHU M

IIpuBoaUTE IPHUMEPHEI MOJIEKYI, Y KOTO-
PBIX BO3HUKIIM MIPOIIECCHI
Te€HETHYIECKOTO KOITMPOBAHUS U
(¢epmenTaTHBHAS aKTUBHOCTBH
OOOCHOBBIBaTh HEBO3MOYKHOCTH
IMOBTOP- HOT'O BO3BHUKHOBCHUS KU3HU
Ha 3emuie
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IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

16. UcTtopusi 3eMiIu u
MEeTO- IbI €€ U3y4YeHHUsT
1)

Hctopus 3emnu 1 MeToapl €€ N3ydeHUs
HckoraeMbie OpraHMYeCcKHe OCTATKH
I'eoxponosnorus u e€ metonsr OTHOCH-
TeJIbHasi ¥ a0COJIFOTHASI TEOXPOHOIOTHS
I'eoxpononornueckas mkaja: SOHBI,
SpBI, IEPUOIBI, DTIOXH
deMOoHCTpauu

TaGuuIIel ¥ CXeMBI:

«["eoxpoHoIOTHNYE- CKasl IIKaJIa
O6opynoBanue: KOJUIEKIMA OKaMEHEIIO-
CTEeH, MOJE3HBIX NCKOMAEMBIX; MYJISIKHI
OPTaHUYECKHX OCTATKOB OPTaHU3MOB
JIabopaTopHBIE U
IpaKTHYEeCKHue padoThl

Jlab o p ato pHas p ab oT a
«H3yde- HHME U ONMHCaHUE HCKOIIaeMbIX
OCTaTKOB JIPEBHUX OPTAHU3MOB)

PackpsiBaTh coneprkaHrue TEPMHUHOB

M TIOHSITUH: T€OXPOHOIOTHsI (OTHOCH-
TeJbHasi, aDCOIIOTHAST), OKAMEHEJIOCTH,
METO/IbI TEOXPOHOJIOTHH, T€OXPOHOIOTH-
geckasl IIKajia: YOHBI, dPbI, IEPHUOIEL,
SIIOXHU

XapakTepH30BaTh METOAbI HU3y4CHUS
HCTOPHHU 3eMITH

IlepeuncnsaTes pa3nensl TEOXPOHOJIOTH-
YECKOM LIKaJIbl

OrneHnBaTh 3HAUYCHUE UCKOITaeMBbIX
OCTaTKOB TSI U3YYCHUS HCTOPHUN
pa3BHUTHS >KU3HU Ha 3emire
OOBSICHITH XapaKkTep pacupeaeaeHust
HMCKOIIAEMBIX OCTaTKOB B 3€MHOM KOpe
CpaBHHBATh METO/IbI a0COJFOTHOMI

1 OTHOCUTENBHOI T€OXPOHOJIOTUH

17. HauaabHBIE 3Tallbl
OpPraHuYeCcKou
9BOJIIOIHUH (1 9)

HauanpHble Tanbl opraHu4ecKoi
sBosironuu IlosiBiIeHUEe U 3BOIIOLIUS
NEPBBIX KJIETOK DBOJIONUS MEeTabOoIN3-
Ma Bo3HHKHOBEHHE NEPBBIX IKOCHCTEM
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKH
KaK aHaJIOT MEePBBIX Ha 3eMiie co00-
mectB CtpomaTonuTsl IIpokapuoTsl

U dykapuoThl [IponcxoxxaeHrne syKapuoT

PackpbiBaTh conepkaHue TEPMUHOB
M TIOHSITUH: «IIOCJIEeAHUN YHUBEpCaJlb-
HBIM OOIIMH IpPenoK», OJHOKIECTOYHBIE
OpTraHU3MBbI, OPOKAPUOTHI,
SyKapHUOTHI, CHMOMOTCHE3
XapakTepus3oBaTb HaudaJlbHbIC ITAIlbl
OPraHUYEeCKON SBOIOLMH

ITpuBoauTh TIpUMEpPHI apoMOpP(P0O30B
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(cumOuorexnes) DBOIIOIMOHHOE MTPOKC-
XOXKJIECHUE BUPYCOB

deMoOoHCTpauu

Tab6auimel u cxembl: «HavanbHbie dTarb
OpraHUYECKOU PBOIIONINNY, «Cxema
oOpa3oBaHUs SyKApUOT MyTEM CUMOHO-
renesa», « CTpoeHHe BUpyca»

l'lepBbIX OAHOKJICTOYHBIX OpFaHl/ISMOB
XapakTepu30BaTh OCHOBHBIC MOJIOKSHHS
M JI0Ka3aTeJIbCTBA THIIOTE3bI CUMOMOre-
HEe3a

JIoKa3bIBaTh NOJIlyaBTOHOMHOCTBD
MUTOXOHJIPUW U TUTACTH]I, UX ITPOUCXOK-
JACHHUE OT MPOKAPUOTUICCKUX KIESTOK
JlemaTh BBIBOJBI O 3HAYEHHUN BO3ZHHUKHO-
BeHHsI poTOCHUHTEe3a, POPMHUPOBAHHUST
siapa JUisl JaJIbHEHIIeTO pa3BUTHS
JKU3HU Ha 3emMJie

XapakTepu30oBaTh THIIOTE3bI MPOUCXOXK-
JICHHST BUPYCOB

18. 9BOIIONIHUSA
3yKapuorT (1 9)

ITpoucxoxkieHHEe MHOTOKIICTOYHBIX
oprann3MoB BO3HUKHOBCHHUE OCHOBHBIX
rpyII MHOTOKJICTOYHBIX OPTaHU3MOB
OdeMoHCTpaIIuu

IHoprper: U 1 Meunukosn

Tab6auiel u cxembl: «HayanbHble dTarb
OpraHu4YecKon BoIOLUNY», «Cucrema
SKUBOM TIPUPOIBDY

PackpsiBaTh comepkaHne TEPMUHOB

M MOHSITHI: IPOKAPHUOTHI,

SyKapHUOThI, MHOI'OKJICTOYHOCTD,
CHeUaIN3alus KJISTOK, BUPYCHI
XapaKTepu30BaTh MPOUCXOXKICHUE
MHOTOKJIETOUYHBIX OPTaHU3MOB
CpaBHHBaTh OCOOCHHOCTH dyKapHOTHYE-
CKHMX U IPOKAPUOTHYSCKUX OPraHU3MOB
Ha3zrsiBaTh OCHOBHBIE apOMOPQ O3B!
SYKapHOT U OLIEHWBATh UX 3HAUCHUE JUTISI
JabHEHIIETO pa3sBUTHS KU3HN

19. OCHOBHEIE 3TallbI
9BOJIIO- THH
paCTHTeJIbHOFO ana
(19)

OCHOBHBIE ATalbI YBOJIIOIUH BBICIIINX
pactenii OcHOBHBIE apOMOP(O3BI
pactenuit Beixon pactenuit Ha cyury
ITosiBiieHME CIOPOBBIX pacTEHUIH

U 3aBoeBaHUE UMHU cyliu CeMeHHBbIe
pacteHust

PackpbIBaTh COJCpPKaHHE TEPMHHOB

U MOHSTHI: BOJIOPOCIH, PUHHODUTHI,
MXH, MTaITOPOTHUKOOOpAa3HbIC, CEMEHHBICS
IAIIOPOTHHUKH, TOJIOCEMEHHBIE, TTOKPBITO-
CEeMEeHHbIE, OecII0JI0e ITOKOIeHHE (CIIopo-
¢ur), momoBoe mokoneHue (raMeToduT)
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IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

IIpoucxoxaeHne BETKOBBIX
deMOHCTpauu

Tabuunel U cXeMbl: KAPOMOPGO3BI
pactenuit», «PuanopuTsn, «OIHOKIIE-
TOYHBIE BOJIOPOCII», « MHOTOKJIETOUHBIE
BoZOpociny, «Mxu», «IlarmopoTHUKN,
«["omoceMenHbIe pacTeHUs», «OpraHbl
IIBETKOBBIX PACTCHUI»

O6opynosanmue: repdbapuu pacCTCHUMN
pa3IMYHBIX OTACIIOB

JIabopaTopHbIe ’

IpakTUYeCKHe padoThI

IIp axk Tuueck ass pab ot a «3yue-
HHUE OCOOCHHOCTEH CTPOCHUSI pacTCHUH
pa3HBIX OTACIIOB»

IlepedncisiTh OCHOBHBIE TAMBI BOIIO-
o pacTUTEIbHOI'O MHUpa

HaspiBaTh OCHOBHBIE apOMOP(O3BI
pacTeHUil 1 OLEHUBATH UX DBOJIIOIHOH-
HOE 3Ha4YeHHE

CpaBHUBATH OCOOCHHOCTH CTPOCHUS
pacTeHuii pa3HbIX OTJIEJIOB

20. OcHOBHBIE 3TallbI

9BOJIIO- IIHHA JKHBOTHOI' O

MHUpa
29

OCHOBHBIE ATallbI YBOJIIOIUH >KHUBOTHOTO
mupa OcHOBHBEIE apOMOP(HO3bI )KUBOT-
HbIX Benackas ¢payna KemOpuiickuit
B3PBIB — MOSIBJICHUE COBPEMEHHBIX
Turnos IlepBble XOpAOBBIE YKUBOTHEIC
JKu3Hb B BoZie DBOJIIOLIUSI IO3BOHOY-
HbIX [Ipoucxoxaenue ampuoduii

u pentunui [Iporncxoxaenue mMiaeko-
MHUTAIONIUX W IITHI]

ITpuannn kiroueBoro apomopdosa

PackpeiBaTh coaeprkaHue TEPMHUHOB

U NOHATHU: IpocTeHine, IiiacTuH4Ya-
ThIC, KUIIIEYHOIIOJIOCTHBIC, TUIOCKHE
YEepBU, WICHUCTOHOTUE, PBIOBI, 3¢MHOBO-
JHBIE, IIPECMBbBIKAIOIIUECS, ITULIBI,
MJIEKOTIUTAIOIIHUE, DKTOJIEpPMA, DHTOEP-
Ma, Me30JiepMa, JABYyCTOPOHHSISI CHMMe-
TpUsl, TEIJIOKPOBHOCTH

IlepeunciisiTb OCHOBHBIE TaNbl YBOJIIO-
WU YKUBOTHOT'O MHUpa
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OcBoeHHEe 6ECTO3BOHOYHBIMU U

I1I03BO- HOYHBIMH >XUBOTHBIMH Cy]_l_ll/l
OdeMoHCTpaIIuHu

Tabmunel U cxembl: «Cxema pa3BHTHS
>KHBOTHOTO MHPa», KAPpoMOp(d o356l
KUBOTHBIX», «lIpocreiimue», «Kumieu-
HOITOJIOCTHEIC», «IliTockue yepBu»,
«YnenucroHorue», «PbIOb», «3€MHOBO-
nHbie», «IIpecmpbikaromuecs», «lItu-
1IbI», «MIEKOIIHUTAIOIINECY
O06opynoBaHue: KOJJIEKIIMU HACEKOMBIX;
BJIGXKHBIC TIPEIiapaThl )KUBOTHBIX
PaKOBUHBI MOJUTFOCKOB; KOJUICKIITUH
HUTJIOKOYKHUX; CKEJIEThI TO3BOHOYHBIX
KMBOTHBIX; dydYeyia IITUI] U 3BepeHd
JlabopaTopHBIE U
IDpaKTHYECKHEe PadoThI

IIp ak Tuueck ast p ad ot a «U3yue-
HHE OCOOCHHOCTEH CTPOCHUS MO3BOHOY-
HBIX JKUBOTHBIX>»

HasbiBaTh OCHOBHBIC IIpeajanTaluu,
Cc10COOCTBOBABIIINE BBIXOTY *KUBOTHBIX
Ha CyIIy

OreHnBaTh 3HAYCHUE Pa3BUTHSI HEPB-
HOI CHCTEMBI ISl IPUCIIOCOOTICHUS
SKUBOTHBIX K YCIIOBHSIM OKpPY Karomiei
cpelibl

OOBSICHITH MPUINHBI BOTIOIMOHHOTO
pacuBeTa HACEKOMBIX, KOCTHBIX PbIO,
OTHUI, MIIEKOITHTAIOIINX

21. Pa3Burue
JKHW3HHU Ha 3eMJie
B

PasButne xxu3HN Ha 3emiie o

3paM U nepuojaM: apxei,

OpOTEPO30H,

najeo30M, Me3030ii, kariHo30i OO0ias
XapaKTepHUCTHUKA KJIMMaTa U I'eoJIOrnye-
ckuX mnporeccoB IlosiBnenue u pacuseT
XapaKTEepHBIX OPraHu3MoOB YTiieobpa3o-
BaHHE: €ro yCJIOBHUS U BIIMSIHHC HA
ra3oBbIif cocTaB aTMocdepsbl
MaccoBbie BBIMHPaHUs —
SKOJIOTUYECKHE KPHU3UCHI IMPOIIJIOTO

PackpeIiBaTh conepskaHWE TESPMHUHOB

U NOHSTUI: apxel, apxebaKkTepuu,
OUaHOOAKTEPHUH, TIPOTEPO30H, IajIeo-
301, KeMOpUii, OPJIOBUK, CUITYDP, JIEBOH,
KapOOH, epmb, [lanres, Tetuc, Tpuno-
OUTBI, pUHHO(PUTHI, PAKOCKOPITHOHBI,
NaHIIMPHBIE PHIOBI, KOTUIIO3aBPHI,
me3030M, 'onaBana, JlaBpasusi, Tpuac,
Opa, MeJl, XBOWHBIC, THHKIOBbIC,
CaroBHHUKOBBIC, OCIIEMHHUTHI, aMMOHHUTHI,
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TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

ITpyuauHBI U CIE€ICTBUS MACCOBBIX
BbIMUpaHuii COBpeMEHHBII 2KoJI0rnye-
CKHUI KpH3uc, ero ocobennoctu [Ipo-
OiemMa coxXpaHEHUsI OMOpa3HOOOpa3us Ha
3emiie

deMOoHCTpauu

TaoGuuier u cxembl: «PazButue
JKU3HM B apxelckoii ape», «Pa3Burtue
JKM3HU B IPOTEPO30MCKOI 3pe»,
«Pa3zBuTHE )KM3HU B I1aJICO30MCKOM
ape», «Pa3zBu- Tue )XHU3HU B
ME3030MCKON 3pe»,

«Pa3BuTHE XXU3HH B

KalHO30MCKOM 2pex»

JUHO3aBPhl, apXEOMNTEPUKC, ITOKPHITOCE-
MEHHBIC, KalHO30M, IMajeoreH, HeOreH,
AHTPOIIOTEH, MaCCOBOE BEIMUPAHHUE
XapakTepru30BaTh pa3BUTHE KU3HU Ha
3emJre 1o Ppam B HepruoaamM
VYcraHaBIuBaTh 3aBHCHUMOCTD MEXKTY
Ie0JIOTUYECKUMH IPOIIeCCaMu, U3MEHe-
HUSIMH KJIMMaTa ¥ IporeccaMu B
JKUBOU MpuUpoae

OOBSICHSITH MPUYNHBI pACLIBETa CUCTE-
MaTHYECKUX TPYIIT OPraHU3MOB B pa3-
JWYHBIC 3PBI U TIEPHUOIBI
AHanu3upoBaTh NPUYUHEI U CIICICTBUS
MacCCOBBIX BEIMHPaHUH

HaspiBaTh OCHOBHBIC apOMOP(O3bI
pacTeHuil U >KUBOTHBIX

ITpuBOoaAUTHE IpPUMEPHI IEPEXOIHBIX
(opm oprannzmosn

AHaIM3UPOBATH IyTH PEUICHUs ITPOOJIe-
MBI COXpaHEeHHUsI Onopa3zHooOpa3us Ha
3emie

22. CoBpeMeHHasA
cucreMa
OpPraHUYECKOIr 0 MUpa
(29

CoBpeMeHHasi CUCTeMa OPraHUYECKOro
mupa [IpuHnune knaccudukanumu
oprann3sMoB OCHOBHBIE CHCTEMaTHUE-
CKHE TPYIIIBI OPraHU3MOB

PackpeiBaTh copepskaHNE TEPMHHOB
U TIOHATHI: GaKTEepUH, apXEeH, BBICIINE
pacTtenusi, 3e1€HbIE BOJAOPOCIIH, OarpsH-
KH, Oypble BOJIOPOCIH, MOXOBHUHBIE,
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HeMOHCTpaIiuu
Tabmunel u cxembl: «CoBpeMeHHast
cucTeMa OPraHu4YecKoro MUpa»

NanoOpOTHUKOBUIHBIC, XBOIIICBUIHEIC,
IUIayHOBUHBIE, TOJIOCEMEHHBIE, TTOKPbI-
TOCEMEHHBIE, IIPOTUCTBI, KUIIIEIHOTIO-
JIOCTHBIC, MIIOCKUE YCPBH, KPYTJIIbIC
'-lepBl/I, KOJIbUaTbIC '-lepBl/I, YJICHUCTOHO-
rue, MOJIJIFOCKH, UTJIOKOXKHUE,
XOPJIOBBIC, TPUOBI, JTUIIAWHUKH,
BUpPYCHI XapaKTepru30BaTh
COBPEMEHHYIO CHCTEMY OPraHUYeCKOTO
MUpa; Ha3bl- BATb OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB
OOBSICHITH NPUHIUNBI KJIIACCU(UKAITIN
OpPraHuU3MOB

TlepeuncnsaTh OCHOBHBIC IPU3HAKH
HPOKAPHUOT, PACTEHU, ) KUBOTHBIX,
rpubOB, KPaCHBIX U OypBIX BOJIOpOCIEH
IIpuBOANTHE MpHUMEpPHI NIpeACTaBUTENEH
OCHOBHBIX CUCTEMAaTHYECKNUX TPYIIIT
OpPTraHu3MOB

AHTPOIIOTEHE3 (10 )

TEMA 5. ITIPOUCXO2KIIEHHUE YEJIOBEKA —

23. AHTPOIIOJIOT U —
HayKa O 4yeJIOBeKe
1w

Pasnensl 1 3a7a4u aHTPOIIOJIOTHUH
MeTo bl aHTPONOJIOTUHU
HeMoHCTpaIIumu

TaGaumel U cxeMmbl: «KMeToabpl aHTPOIIO-
JIOTUM

O0opynoBaHHe: MYJISKH OKaMEHEIOCTEN,
[IPEIMETOB MaTEePHUAIIbHON KYJIBTYPbI
IIPEeKOB YeioBeKka; (pororpaduu
HaXOJIOK MCKONAeMbIX OCTATKOB
YEJIOBEKa

PackpbIBaTh copeprkaHue TEPMUHOB

M NOHSATHI: aHTPOIIOJIOTHsI, MOP(]oJIO-
IUsl, aHTPOMOTreHe3, aHTPOIIOMETPHSI,
PEKOHCTPYKIIUSI, apXECOJIOTHsl,
3THOTpa- Gust

Ha3sbIBaTh pas3zesbl ¥ 3a/1a4u aHTPOIO-
JIOTHH

XapakTepHu30BaTh METObI aHTPOIIOJIO-
THMU U CPAaBHUBATBh UX MEXKIY COOOM
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TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

BI)IL[CJ'[S[T]) BOIIPOCHI 3BOJIFOIUMH Y€JIOBC-
Ka, uccijieayemMnbI€ Ipu ImoMouu pasjim4-
HBIX METOJ10B

24, Pa3BuTHe
npeacrasjie- HUH 0
IIPOUCXOXKIEHUHU
yeJIoBeKa

19

CTtaHOBJIEHHE TIPEJCTABISHUH O

MIPOHC- XOXKJICHUH YEJIOBEKA
Penurmosuslie Bo33peHUst
CoBpeMeHHbIC HayYHbIEe TEOPUH
HeMOHCTpalluu

oprper: Y Jlapsux

TaGaunel u cxembl: «MeToasl aHTPOIIO-
JIOTUID)

OGopynoBanue: MyJIsDKA OKaMEHEII0-
cTeil, IpeIMETOB MaTepUAIBHON KyJIb-
TYpBI TIPEAKOB YEJIOBEKA; PEIPOLYKIIHU
(¢pororpadun) kapTiH ¢ MUPOIOTHYIE-
CKHUMH U ONOJICICKUMH CIOKETaMU
MPOUCXOXKICHUS YeJIOBEKa

PackpsiBaTh cojsepskaHuE TEPMUHOB
u TOHSITHI: AHTpOIIOreHHas
Teopusi, TpyaoBas Teopus, Homo
sapiens

OuenuBath Bkian Y JlapBuHa B pa3BH-
THE TIPEACTABICHUI O MIPOUCXOXKICHUHN
4eJI0BeKa

ApPryMeHTHPOBAaHHO KPUTHUKOBATh
pPEeIUTHO3HBIE TIPEICTABIECHUS O TIPOUC-
XOXKICHUHN YEJIOBEKa C MO3HUIINHU €CTe-
CTBEHHBIX HayK

XapakTepus3oBaTb Hay4YHbIE TCOPUU
MPOUCXOKIECHUS YeJIOBEKa

25. MecTO 4ejiIoBeKa B
cucrTe- Me
OPraHUYEeCcKoro Mupa
(19)

CXO0ZICTBO YeJI0BEeKa C )KUBOTHBIMH
CucremaTH4ecKkoe MOJI0KEHHE YeJloBe-
ka CBHIETENbCTBA CXOJICTBA UEJIOBEKA
C )KHBOTHBIMH: CPaBHHUTEIBHO-MOP(O-
JIOTUYECKHE, SMOPHUOIJIOTHIECKHE,
(usnosoro-6moxuMHUYECcKre, OBEICH-
4eCcKHue

O1inuus 4ejaoBeKa OT )KUBOTHBIX

PackpsiBaTh comepxaHne TEPMUHOB

U HOHSITUH: PyIUMEHTBI y UeJI0BEKa,
aTaBU3MBbI Y 4EJIOBEKA, IIPSIMOXOXKIECHUE,
BTOpAasl CHTHAJIbHASI CUCTEMa
Onpenenars CUCTEMAaTHYECKOE II0JI0XKE-
HHUE Y€JIOBEKA B OPraHU4YeCKOM MHUpPE
BeIABIATE UEPTHI CXOACTBA U PA3JIMUUSI
9eJIOBEKa U )KUBOTHBIX
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IIpssMoxOXkACHUE U KOMIUJICKC CBSI3aH-
HBIX C HUM MPU3HAKOB Pa3Burne
TOJIOBHOT'O MO3Ta U BTOPOU CUTHAJIBHOU
CHCTEMBI

deMOHCTpaIuu

Tabnuuel u cxeMel: «I"0JIOBHOIT MO3I
4qesoBeKkay, «HemoBekooOpa3Hble
00e3bsIHbD», «CKeJIeT YeJI0BeKa U CKEIET
IMMaH3e», « Py TMMEHTHI U aTaBU3MBD)
OGopyIoBaHHE: CKEJICT YEJIOBEKA;
MOJIeJIb Yepena YejaoBeKa U deperna
HIMMIIAH3€; MOJIEIb KMCTH YEJIOBEKA

M KUCTU IIUMITaH3€

JIabopaTopHbIE U

IpaKTHYeCKHe PadoThI

Jlab opato puast pab ot a «M3yue-
HHEe 0COOCHHOCTEI CTPOSHUS CKeJleTa
YeIOBEKa, CBSI3aHHBIX C MPSIMOXO0XKIS-
HHAEM»

XapakTepHu30BaTh CBHICTEIILCTBA
CXOJICTBA YEJIOBEKa U )KUBOTHBIX
(cpaBHUTEIBHO-MOP(HOIIOTHIECKHE,
aMOpuosiorndeckue, Gu3noaIoro-ouoxu-
MHUYECKHE, TOBEACHUYSCKHUE)
IIpuBOAUTE IPUMEPHI ATABU3MOB

U PyAUMEHTOB y YeJI0BEeKa

OnuchIBaTh NMIPU3HAKH YEJIOBEKa,
chOpMHUPOBABIIIHECS B CBSI3H C JpeBec-
HBIM 00pa30M >KH3HU IIPEJIKOB U MPSIMO-
XOXKICHUEM

BBISBISTE MPUYUHBI OCOOCHHOCTEN
CTPOCSHHUSI Yepera 4ejIOBeKa 10 CpaBHe-
HUIO C YEJIOBEKOOOPa3HBIMU 00€3bsTHAMU
CpaBHUBATH OPYIUHHYIO IS TEIBHOCTH
JeJIOBeKa U JKUBOTHBIX

CpaBHUBATH OCOOCHHOCTH BBICIIEH
HEPBHOH NESATEIbHOCTH YEJIOBEKA

M >KAUBOTHBIX

26. IBUKYyIITHE CHJIBI
(daxKTo- pBI)
AHTpOIOTreHe3a

(249)

JBrmxkymue cribl ((pakTOpbl) aHTPO-
IoreHesa: OHMOJIOTMYECKHE, COIHAJIb-
Hble COOTHOIIIEHNE OMOJIOTHIECKUX

U COLMAIIBHBIX (DAaKTOPOB B aHTPOIIOre-
Hese

HdeMOHCTpalluu

Tabauibl U cXeMbl: «J[BHIKYIIINE CHIIBI
aHTPOIIOTCHE3a»

OGopynoBaHUE: MYJISKUA PEAMETOB
MaTepUAIILHON KYJIBTYPBI IIPEIKOB
4JeJ0BeKa

PackpbiBaTh conep;kaHue TEPMUHOB

U TIOHSITUH: HACIEACTBEHHAsI U3MEHYH-
BOCTB, €CTECTBEHHbII 0TOOp, OpyaAniiHas
EeATEIbHOCTD, TPYIIIOBOE COTPYTHUYE-
CTBO, OOIIeHHE, pedb
XapakTepu3oBaTh JBIXKYIIUE CUJIbI
aHTpONOreHe3a: OMOJIOTMYECKUE U COLIU-
aTbHBIE
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TeMsbl ypoKoOB
M KOJIN4YEeCTBO

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
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27. OCHOBHBIE CTaguH OCHOBHBIE CTaUH AaHTPOIIOTEHE3a PackpreiBaTh cojiepkaHue TEPMHUHOB
aHTpoOIIOreHe3a PanHue yenoBeKOOOpa3HbIe 00E3bsIHbI U TIOHSITUN: aBCTPAJIOIIUTEK,

(29)

(TPOKOHCYJIBI) U paHHHUE TTOHTHUIBI —
o0Imue MpesKu 9eI0BEeKO0OPa3HBIX
00e3bsH U JII0ZIeil ABCTPIIONTUTEKH —
ABYHOTHE mpenku jroneil Hemoek
YMEJIbIN, NEePBbI€ U3TOTOBIEHUS OPYIAUN
Tpyaa YenoBek NpsIMOXOISIIHAN 1
MEePBBII BBIXOJ JIIOJCH 3a NIpeenl
Adpuxkn Yenosek reinenboeprekuii —
o0t mpenoK HeaHAePTAITbCKOTO
JeJloBeKa M 4eJoBeKa pasyMHOTO
YenoBek HeaHIEPTaJIbCKUN KaK BUJ
JIIOJIEN XOJIOAHOTO KiinMaTta YenoBek
pa3yMHBIIf COBPEMEHHOTO THIIa, IeHU-
COBCKHI 4eI0BEK, OCBOCHHE KOHTHHEH-
TOB 3a npeneiamu Adpuku [lameorene-
THKA U NAJICOT€HOMHKA
deMoHCTpaIIumu

IHoptpetrsl: JI JIuku, S A Porunckui,
M M TI'epacumoB

Tabauiel ¥ cXeMbl: « DBOITIOIIHOHHOE
JAPEBO 4YEJIOBEKa», «ABCTPAIOMUTEKY,
«Yenosek ymenbli», «Hemosek npsamMo-
XOAAIIN», «JIeHNCOBCKUN YEeTOBEK»,
«Heannepraneup», «KpomMaHbOHIIB,
«IIpenku yenoBexka»

YenoBek ymenbii, HenoBek
npsIMOXosIui, YenoBek
reiienpoeprcekuii, YemoBek
HeaHJepTaJIbCKUN, KpOMaHbOHEII,
JICHUCOBCKHH YEeIOBEK, HelloBeK
pa3yMHBII COBPEMEHHOI'O THUIIa, HaJICO-
reHeTHKa

XapakTepu3oBaTh OCHOBHBIE CTaIUN
aHTpPOIIOTEHE3a

BBISBISITE NPOrpECCUBHBIC YEPTHI,
MOSIBUBILIMECS Y TIPEJIKOB YeJIOBEKa Ha
Pa3HBIX CTaAUsAX aHTPOIIOreHE3a
IIpuBoauTh NIpUMEpPHI NIpEJICTaBUTEIIEH
OCHOBHBIX CTaIWI aHTPOIOTeHEe3a:
OMUCHIBATH UX aHTPOIIOMETPUUECKHE
JaHHbIe, 00pa3 XXU3HU U OPYIHs TPyla
CpaBHHBaTBH TIPEACTABUTEIIEH OCHOBHBIX
CTaJuil aHTPOIIOTeHE3a
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O6opynoBaHue: MOJCIN TOPCa MPEIKOB
4eJIOBEKA; MYJDKU IIPEIMETOB MAaTEpPU-
QJIBHOM KYJIBTYPBI IPEIKOB YEIOBEKa

28. DBOJIIOIHST
COBPEMEHHOT O
yeJIoBeKa

(19

DBOJTIOINSI COBPEMEHHOT'O UeJIOBEeKa
EcrtecTBeHHBIN 0TOOP B MOITYJISIIMSX
yenoBeka MyTallMOHHBIA IIpouecc

u nnorumopdusm IomynsammonHee
BOJIHBI, Apelid T€HOB, MUT AU

" «3GGEeKT OCHOBATEISD> B MOIMYJISIIHSIX
COBPEMEHHOTO JeoBeKa
IdeMoHCTPAIIuHU

TaGauimel U cXeMbl: «ITambl YBOJIOINN
4eJ0BeKay

PackprIiBaTh conepskaHue TSPMHHOB

M TOHSITUH: MYTallMOHHBIN MpoIlecc,
noIuMop(dU3M, NOMYIISIIHOHHBIC
BOJIHEI, JIpeiid reHoB, MUTpanus,
«(hdeKT ocHOBATEIIS»
XapakTepu3oBaTh POJIb ECTECTBEHHOTO
0TOOpAa B MOMYJISIIIUSIX COBPEMEHHOTO
JeJIoBeKa

OueHuBaTh Pojab MyTAallMOHHOT'O ITPOIEC-
ca, NOMYJISIHUOHHBIX BOJIH, Apeiida
T€HOB, MUTpallH, «3PdexTa ocHOBaTE-
JIsD» B DBOJIIOLIMH ITOITYJISIIIUIT COBPEMEH-
HOI'O 4eJIOBeKa

ITpuBouTh IPUMEPHI (haKTOPOB,
CITOCO0- HBIX BBI3BATH ITOMYIISIIIUOHHBIC
BOJIHBI

B DBOJIFOLIMHA COBPEMEHHOT'O YEI0BEKa

29. YetoBe4YeCKHE
pacslL.
MeXKOUCITUIIIHHAPH
ble MeTOIbI
QHTPOIIOJIOTHH (2 9)

Yenoseueckue pacel [lonstre o pace
Bompmme pacel: eBponieongHast (eBpa-
3uiicKasi), aBCTpaj0o-HErpouIHasi
(PKBaTOpPHAIIBHAS ), MOHI'OJIOHU THASI
(a3zmaTcko-aMepuKaHcKas)) Bpewmst

Y [IyTH PacCeJICHUs YeJI0BeKa I10
1aHere EAMHCTBO yenoBedYecKux pac
Hay4Hasi HECOCTOSITEILHOCTh pacu3ma
ITprcrioco6iIeHHOCTH YeJIOBeKa K pas-
HBIM YCJIOBUSIM OKPY>KaroIiei cpesibl

PackpeIBaTh coaep)kaHne TEPMHHOB

U NOHSITHI: paca, pacoreHes,

pacu3M, conManbHbINA JaPBUHU3M
XapaxkTepu3oBaTh NPU3HAKU OOJIBIITHX
pac yenoBeKa: eBpOIICONTHON (eBpa3uii-
CKOIf), aBCTpaJIO-HETPOUIHON (PKBATO-
puanbHOI), MOHT'OJIOUIHON (a3MaTCKO-
aMEepHUKaHCKON)

BBISBISITE IPUYMHBI BO3HUKHOBCHUS
9eJIOBEUYECKUX pac
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Bmmstane reorpadudyeckoi cpeasl IIpuBoaUTE IPUMEPHI aJATTHBHBIX
u apeiida reHoB Ha MOPQOIIOTHIO MIPU3HAKOB Yy IIPEACTABUTEIICH denoBede-
" (DU3NOJIOTHUIO YETT0BEeKa CKHX pac
MemnncunnnnHaprle METOAbI B (I)I/ISI/I— npl/IBO}II/ITb CBHUJICTECIBCTBA CAMHCTBA
4geckoil (OMOJIOTHYeCcKOii) aHTPOIIOJIO- IIPOUCXOXKISHUSI YEJIOBEUECKUX pac
rUU DBOJIIOIMOHHAS aHTPOIIOIOTHSI CorocTaBisITh alalTUBHBIC THITBI JIFOJCH
¥ TTaJI€0AHTPOIIOIOTHS YEIOBEYSCKUX C pacOBBIMH MIPU3HAKAMH
nonyJisiuui buoconuanbHbie Uccieno- Jloka3pIBaTh HAYYHYIO HECOCTOSTENb-
BaHMs MPUPOILI YemoBeka Mccnenona- HOCTh pacu3Ma
HHE KOPBOIIOLHNHU OMOJIOTHYECKOT0
¥ COIIMAJIBHOT'O B UEJIOBEKE
deMoOoHCTpauu
TaGauiel u cxembl: «Packl yesoBekay
JIabopaTopHbIE H MIPAKTHYECKHEe
padoTsI
IIp ak Tuueck ass pab ot a «M3yue-
HHE SKOJIOTHYECKHUX aJalTaluii deroBe-
Ka»

TEMA 6. 9KOJIOTHUA — HAYKA O BBAUMOOTHOIIIEHUAX

OPTAHN3IMOB 1 HAOJOPTAHMU3MEHHBIX CUCTEM C
OKPY2KAIOIIEU CPEIOM (3 1)

30. 3apoxaeHue u
pPa3BHUTHE IKOJIOTHH
(19)

3apoKACHUE U pa3BUTHE DKOJIOTHU

B Tpyaax A I'ymOonsnara, K @ Pynsbe,
H A CesepuoBa, D I'ekkersi, A TeHc-

mu, B H Cykauésa Paznens! u 3agauu

skooruu CBsi3b 9KOJIOTHU C JIPYTUMHA

HayKaMH

PackpsIBaTh conep>kaHne TEPMHHOB
U TIOHSITUI: DKOJIOTHSI,
ayTAIKOJIOTHSI, CHHIKOJIOT 1,
SKOJIOTHUST COOOIIECTB M PKOCUCTEM,
SKOJIOTHSI BUJIOB U MO- MYJISALINUH
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deMOoHCTpaluu

Ioprpersi: A T'ym6onbar, K @ Pynse,
H A Cesepuos, O I'ekkenb, A Tenc-
iu, B H Cykaués

TaGaune! u cxemsl: «Pa3aensr sxoi10-
TUN»

XapaKkTepHu30BaTh OCHOBHBIE ITAITBI
3apOXKIACHUS U Pa3BUTHUS DKOJIOTUH KaK
HayKH

IIpuBoauTE MpHUMEPHI OOBEKTOB U3yUe-
HUSI DKOJIOTUU

Ha3sbiBaTh OCHOBHBIC 3a7a4M, CTOSAIIUE
nepen ya€HbIMU-3KOJIOTaMK
VYcraHaBnmuBaTh B3aMMOCBSI3b SKOJIOTHH
C IpyruMHU HayKaMu

31. MeTOObI 9KOJIOT HH.
3HaYeHHe 3KO0JIOTHYECKHX|
3HAHUH [IJIs1 9ejIoBeKa
29)

Mertons! skonoruu IloyeBrie HAOIIONE-
HUs 3KCHepl/lMeHTbl B DKOJIOT'HH
MIPUPOJHBIE U J1abopaTopHble Moaenn-
poBaHUE B PKOJIOTUH MOHUTOPHHT
OKpY>Karolle cpeibl: JOKAJIbHbIH,
pEruoHAJIBHBINA U TIIOOATTLHBIN
3HaYeHUEe PKOJIOTHIESCKUX 3HAHUHN JJIs
4eJ0oBeKa DKOJOTHYECKOEe MHUPOBO33pe-
HHE KaK OCHOBa CBs3€l uejloBeuecTBa

¢ ipupoaoii PopMHUpPOBaHUE IKOJIOTHYC-
CKOM KYJIBTYPbI U DKOJIOTHYECKOM
I'PaMOTHOCTH HAaCEJICHUS
HeMOHCTpanuu

TabGmuuel U cxeMspl: «MeToabl DKOJIO-
rum», «Cxema MOHUTOPHHTA OKPYIKaFO-
1IeH cpeab»

JIabopaTopHbIe U MPaKTHYECKHe
padoThI

Jlab opato puast pab ot a «M3yue-
HHE METOJOB dKOJIOTHYESCKUX HCCIIe0Ba-
HU»

PackpsIBaTh copeprkaHne TEPMHUHOB U
MOHSITHUIN: TTOJIEBBIC Ha6m011em/m, MOHHTO-
PHHT OKpY>Kalollei cpeanl, MOIeINpOBa-
HHE, DKCIEPUMEHT, IPOrHO3UPOBaHUE
XapaKkTepu3oBaTh METOJIbI YKOJIOTHHU
IIpuBOIUTE HpHUMEpPHI TTOJICBBIX HAOJIIO1e-
HUM B DKOJIOTUH

BBISIBIISITH 0COOEHHOCTH MOHUTOPHUHTA
OKpY’ KaloIeH cpesibl Kak MeToaa
SKOJIOTHYECKHUX HCCIIEHOBaHUH
OOOCHOBBIBATh 3HAUCHHUE IKCIICPUMEHTOB
B DKOJIOTUYECKHUX HCCIICTOBAHUSIX
CpaBHUBATH 1a00paTOPHEBIE U IPUPOJI-
HBIE DKCIIEPUMEHTHI KaK METObI IKOJIO-
THYECKHUX HCCIEIOBAaHUN

OrneHnBaTh 3HAYEHUE MPOTHO3UPOBAHMUS
KaK METOJa PKOJIOTHYECKNX HCCIIeA0Ba-
HUH

OO060CHOBEIBaTh HEOOXOAUMOCTE PKOJIOTH-
YEeCKNX 3HAHWUH IS COBPEMEHHOTO
YejoBeKa
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TEMA 7. OPTAHU3MbI 1 CPEJA OBUTAHUA (9 1)

32. OKojI0rUYECKHEe
dakTopsl (1 9)

Dxosnornueckre GaKTopbl U 3aKOHOMEP-
HOCTH uXx nedictBust Kitaccudukanus
DKOJIOTHYECKHNX (PaKTOPOB: abHOTHIE-
CKHe, OMOTHYECKHE, aHTPOIIOTSHHBIC
OO0mye 3aKOHOMEPHOCTH JIECHCTBUS
skoiorudeckux gpakropos [Ipasuino
muanmyMma (K Inpenrens, IO JIn-
6ux) TonepaHTHOCTh DBPHUOUOHTHBIC

u CTeHO6I/IOHTHbIe OpraHu3MblI
HeMOHCTpaluu

Tabaunel U cXeMbl: « DKOJIOTUIECKUE
dakTopb»

Oo6opynoBaHue: repOapuu U KOJUICKIIUH
pacTeHuit 1 )KUBOTHBIX, TPHUCIIOCOOJIEH-
HBIX K BIIMSTHHUIO PA3JIUYHBIX JKOJIOTHYE-
CKUX (paKTOPOB

PackpeIBaTh conepkaHue TEPMHUHOB

U IMOHSTHH: DYKOJIOTMYCCKUM

daxrop,

OHMOJIOrMYECKUI ONTUMYM, OrpaHUYHBa-
omuil (JIMMUTHPYOLINI) hakTop
KitaccupunumpoBaThk SKOI0rn4ecKue
(pakTOpPBI MO pa3HBIM OCHOBAHUSIM
XapakTepu3oBaTh OOIIHME 3aKOHOMEPHO-
CTH IEHCTBUS DKOJOTHYECKUX (HaKTO-
poB

OO0O0CHOBBIBATH JICKHCTBHE 3aKOHA
ONTUMyMa W 3aKOHa OTPaHUYHBAIOIICTO
(daxropa

ITpuBOAUTE IPUMEPHI: HILTFOCTPUPYIO-
IIye ACHCTBUE IIpaBUia MUHUMYMa,
orpaHu4YHBaroIiero paxkropa,
SBPUOHOHT- HBIX U CTCHOOMOHTHBIX
OpraHu3MOB

33. AOHoTHUYECKHEe
daxkTopbl. CBET Kak
3KO0JIOTHYEeCKHH
daxTop

19

Aobuoruueckue pakropsr CBeT Kak
sKoJIorudecKkuil paxrop ericTBue
pa3HBIX Y4aCTKOB COJIHEYHOI'O CIIEKTpa
Ha OpPraHU3MBbI DKOJIOTHYSCKHUE TPYIIIbI
pacTeHuii ¥ >KUBOTHBIX MO OTHOILICHUIO
K cBeTy CHUTHaIbHAast poJb CBETa
DOTOTIEPUON3M

PackpsiBaTh coaepkaHue TEPMUHOB

W TIOHSITHH: CBET, (POTOMEPUOIN3M
XapakTepHu3oBaTh JIeHCTBUE CBETa KaK
9KOJIOTHYEeCcKOro (akropa

CpaBHUBaTh JCHCTBUE Pa3HBIX yYaCTKOB
COJIHEYHOTO CIIEKTPa Ha OPTraHU3MbI
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HeMOHCTpaluu

TaGaunel u cxembl: «CBETOBOM CIIEKTP»,
«DKONOTrHUeCKNe IpyInbl )KUBOTHBIX 1O
OTHOIICHHUIO K CBETY»

OGopynoBanue: repOoapuu CBETOMIO0H-
BBIX, TCHEJIIOOUBBIX M TEHEBBIHOCIHBBIX
pacTeHwii; CBeTOII00NBEIE, TSHEIIO0H-
BBIC M TCHEBBIHOCIIMBBIC KOMHATHEIE
pacteHust

JIaGopaTopHbIE U

IpakTUYeCKue padoThl

Jlab opaTto puas pab ot a «BbisiB-
JICHHE IIPUCIIOCOOJICHUI OPraHu3MOB

K BIVMSTHUIO CBETa»

BBISIBIISITH OCOOCHHOCTH CTPOCHHUS

W )KA3HEACSITEIbHOCTH PAaCTCHUH
Pa3HBIX YKOJIOTHYECKHUX TPYIII 10
OTHOIIICHHUIO K CBETY (CBETOITFOOUBBIEC,
TCHEIFOOUBbBIC, TCHEBBIHOCITUBBIC)
IIpuBOANTHE MPUMEPHI paCTEHUH Pa3HBIX
SKOJIOTHYCCKHUX prl'll'[ 110 OTHOLLICHU KO
K CBETY

BBISBISITE OCOOCHHOCTH CTPOCHHS

U KU3HEIAESITCIILHOCTH >KHBOTHBIX
Pa3HBIX DKOJOTHYECKHUX TPYMIT MO
OTHOLIGHUIO K CBeTy (JHEBHBIE,
CyMe- peYHbIe, HOYHBIC)

IIpuBoauTh mpHUMEPHI >XUBOTHBIX
Pa3HBIX 3KOJIOTHYECKUX T'PYIII IO
OTHOILICHHUIO K CBETY

OOOCHOBBIBATh 3HAYCHIEC

(ortormepro- nu3Ma B KU3HU
OPraHU3MOB U JUISI TPAKTUKH
CEJILCKOT'O XO3sICTBA

34. ADuoTHIECKHEe
daxTopsl. TemnepaTrypa
KaK 9K0JIOT M- YeCKHUH

dakTop
(19

TemriepaTypa Kak dKOJIOTHYSCKUN
(paxTop [lelicTBue TemIiepaTypsl Ha
opraanu3Msbl [TolKMIIoTepMHBIE U TO-
MOMOTEpPMHBIEC OPTaHU3MBI DBPUTECPM-
HbI€ U CTEHOTEPMHBIE OPTraHU3MbI
HdeMoHCTpaIIuMu
TaGauibl u cxembl: «TeNIOKPOBHBIC
JKUBOTHBIE», «XOJIOJHOKPOBHBIC
>KUBOTHBIC)»

PackpsiBaTh comepkaHne TEPMUHOB

Y MOHSATUI: TeMmepaTypa, TOWKUIOTep-
MHBbIE (XOJIOJHOKPOBHBIC), TOMOHOTEPM-
HbIE (TETJIOKPOBHBIE) OPTaHU3MBI,
aHaOMno3, 3BPUTEPMHBIE OPTaHU3MBI,
CTEHOTEPMHEIE OPTaHU3MBI, TEPMOPETY-
JISIIHST

XapakTepHu3oBaTh J€HCTBHE TEMIIepary-
pPBI Ha OPraHU3MBI
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O6opynoBanue: repbapuu U KOJJICKIIUU
TEIJIOIFOOUBBIX, 3UMOCTOMKHX, MOPO30-
YCTOWYHMBBIX PACTCHHUI; dydesia IITHI]

U 3Bepeit

JIabopaTopHbIe u
IpakTU4YecKue padoTsl

JIab o p ato pumas p ab ot a
«BbIsiB- JIeHHUEe IIPUCITOCOOICHU I
OpraHU3MOB

K BIIMSIHUIO TEMITEPaTypbDy

BBISIBIISITE OCOOCHHOCTH CTPOCHUS

U YKU3HEISSITEIBHOCTH MOWKMIOTEPM-
HBIX (XOJIOIHOKPOBHBIX) H TOMOHOTEPM-
HBIX (TETUIOKPOBHBIX ) )KUBOTHBIX
IIpuBoaUTE IpUMEpPHI NOHKHIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeTUTIOKPOBHBIX ) YKUBOTHBIX

BEISIBIISITE OCOOCHHOCTH CTPOCHUS

U XKU3HCACATCIBHOCTHU Tel'[J'lOJ'[I-O6I/IB])lX,
3UMOCTOMKUX, MOPO30YCTONUUBBIX
pacrenuii

IIpuBOIUTE MPUMEPHI TEIIOIIOOUBEIX,
3UMOCTOMKHUX, MOPO30YCTOMYUBBIX
pacTteHuil

IIpuBOOUTE MPUMEPHI YBPUTEPMHBIX

U CTEHOTEPMHBIX OPraHNU3MOB

35. ADHoTHYECKHEe
daxkTopskl. Bi1azkHOCTH
KaK 9K0JIOrHu4e- CKHH
daxkTOop

(19

Bia>kHOCTE KaK 3KOJIOTHYCCKUN
daxtop TlpucnocobieHust pacTeHUI

K IDOJIEP)KaHUIO BOJHOTO OanaHca
Krnaccudukarust pacTeHU MO OTHOIIIe-
HUIO K Boje [IpucrocoOiieHus )KUBOT-
HBIX K U3MCHCHHUIO BOJTHOTO PEKHUMa
OdeMoHCTpaIIuHu

Tab6auiel u cxeMbl: «DU3HOIIOTHYCCKUEC
aJIarTalui )KUBOTHBIX)

PackpeIBaTh conepkaHie TEPMHHOB

U TIOHSATHUN: BJIQYXKHOCTb,

ruapoPuUThl, TUrPOGUTHI, ME30(HUTHI,
KCepo(UTHI; )KUBOTHBIS: BOJIHEIE,
II0JIyBOJTHBIE, HA3€MHBIE
XapakTepu3oBaTh JCUCTBUE BJIAXKHOCTH
KaK YKOJIOTHYeCcKOoro (axkropa
BEISIBIISITE OCOOCHHOCTH CTPOCHUS

U SKU3HEESITEIbHOCTH PacTEeHUM
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OGopynoBanue: repObapun pacTCHUI,
OTHOCSIIUXCSI K TUrpoduTam, Kcepodu-
Tam, Me30(1)I/ITaM, KOMHATHBIC paCTCHUs
JAHHBIX TPYII

JIabopaTopHbIE U

NpaKkTHYECKHe PadoThI

Jlab opaTto pHas pab oT a «AHATO-
MHUYECKHE OCOOCHHOCTH PAaCTeHUIN U3
pa3HBIX MECT OOUTaHUS»

Pa3HBIX YKOJIOTHUECKUX TPYII 1O
OTHOILICHUIO K BOJE

IIpuBoauTh pUMeEpHI pacTEHUI Pa3HbIX
SKOJIOTUYECKUX T'PYIIII IO OTHOIIEHUIO

K BOJIE

BrrsiBiIsITE aHaTOMHUYECKHE U (HPU3HOIO-
FHYECKHE IPUCHOCOOJICHUSI YKUBOTHBIX
K U3MEHEHHIO BOJHOI'O peKuMa
IIpuBoauTE IpHUMEPHI BOJAHBIX, HOIYBOI-
HBIX U Ha3€MHbBIX )KUBOTHBIX

36. Cpeabl 0OOMTaHHUST
opra- HU3MOB
(19)

Cpenbl OOUTaHHUsI OPraHU3MOB: BOJIHAS,
HA3eMHO-BO30yIIIHAs, TOYBCHHASI,
riryOWHHAsI TOAIIOYBEHHAs, BHYTPHUOPra-
HHU3MCHHaAas1 (DI/I3I/IKO-XI/IMI/I'~ICCKI/IG
0COOCHHOCTH CpeJl OOUTaHUSI OPTraHU3-
moB IIpucrocobiieHust OpraHu3MOB

K )KH3HU B Pa3HbIX cpeaax
deMoOHCTpaIuu

Tabnuuel 1 cxembr: «Cpenbl OOUTaHUS
OpraHu3MOB»

OGopynoBaHue: KOJUJIEKIIUU XKUBOTHBIX,
oOHTaOIUX B Pa3HbIX cpeaax

PackpbiBaTh coaepkaHue TepMUHA
«cpena oOUTaHUSD)
XapakTepu3oBaTb OCOOCHHOCTH BOJIHOM,
HA3eMHO-BO3YIIHONW, MTOYBEHHOM,
IyOWHHO MOITIOYBSHHOU U
BHYTpUOpTa- HU3MEHHON cpen
oburtanus CpaBHHBATh QHU3UKO-
XUMHUUYECKHUE YCIIOBUS Pa3HBIX CpeJl
obuTtaHus BIABIATE UepThI
MIPUCITIOCOOIEHHOCTH OPTaHU3MOB K
OOHWTaHHIO B BOJHOM, Ha- 3eMHO-
BO3QYyIIHOMN, IOYBEHHOI, BHYTpHU-
OpraHM3MEHHOU cpeaax OOMTaHUs
IIpuBoaUTE MpUMEPHI OPTAaHU3MOB,
o0HTAaOmMMX B Pa3HbBIX CpelIax

37. buonoruueckKkue
pUTMEI (1 9)

buoniornyeckue putMbl Baemnue

1 BHyTpeHHHE pUTMbI CyTOYHBIE

u roauaHsle putMbl I[IprucrocoOmien-
HOCTb OPTaHM3MOB K C€30HHBIM H3MEHE-
HUSAM YCJIOBHUH KU3HHA

PaCKprBaTb CO}Iep)KaHI/IC IIOHATUSA
«OHOJIOTHYCCKUE PUTMBI»
Xapaktepu3oBaTh OCOOCHHOCTH BHEIII-
HUX, BHyTPCHHHUX, CyTOYHBIX U TOIHY-
HBIX OHMOJIOTUYECKUX PUTMOB
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IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

deMOoHCTpauu

Tabnuiel u cxeMbl: «broiorudeckue
pUATMBD>

Oo6opynoBaHue: repOoapuu U KOJUICKIIUH
pacTeHuil U )KUBOTHBIX, O0JIaTAFOIINX
gepTaMu OPUCIIOCOOICHHOCTH K CE30H-
HBIM U3MCHCHUSIM yCIIOBUU KU3HU

IIpuBoauTh puUMeEpPHI MPOSIBJICHUS
OHMOJIOrMYECKUX PUTMOB Y Pa3HbIX
OpraHu3MOB

BBISBIISITE 4ePTHI TIPUCIIOCOOIICHHOCTH
OpPraHu3MOB K CE€30HHBIM HU3MEHEHUSIM
YCJIOBUH >XKU3HU

OnurchIBaTh CE30HHBIC SIBJICHHUS B >KU3HU
OpPraHU3MOB, PACIIPOCTPAHEHHBIX

B CBOCH MECTHOCTH

38. 2Ku3HeHHbIe
dopMbI
OpPraHu3MOB
1a)

JKuzuennbie GOpMbI OPraHU3MOB
TTousitue o »xu3HeHHo ¢popme Kus-
HEHHBbIE (POPMBI PACTEHUI: ACPEBbSI,
KYCTapHUKHU, KyCTaApHUYKH, MHOTOJICT-
HUE TPaBbl, OJIHOJICTHUE TPaBhl JKu3z-
HEHHbIE (POPMBI )KUBOTHBIX: THAPOOMOH-
TBI, TEOONOHTEI, adpoOMOHTEI OCcOOEHHO-
CTH CTPOCHUS U 00pa3a >KU3HU
OdeMoHCTpaIIuu
Tabmunpel u cxembl: «JKW3HEHHBIE
dbopmer pactenuii», «Kuznennsre
¢GOpPMBI S KUBOTHBIX)

Oo6opynoBaHue: repOoapuu U KOJUICKIIUH
pacTeHMit ¥ JKUBOTHBIX Pa3IMIHBIX
KW3HEHHBIX (HOopM

PaCKprBaTb COACPKAHUEC ITOHATUS
«OKHU3HEHHas (popma opraHu3Ma
BBISBISATE OCOOCHHOCTH CTPOCHHS
U SKU3HEACSITeIbHOCTH PacTeHUN
pa3HbBIX )KU3HEHHBIX (HOpM
IIpuBoaUTH IIPUMEPHI PACTEHUIT Pa3HBIX
KU3HEHHBIX (HOopM

BBISBIATE OCOOCHHOCTH CTPOEHHUS
U KU3HENCSATEIIbHOCTH KUBOTHBIX
pa3HBIX )KM3HEHHBIX (HOpM
IIpUBOIUTH MPUMEPHI KUBOTHBIX
pa3HBIX )KH3HEHHEIX GOpM

39. bBuoruueckue
daxkTOopsI (2 9)

Bruortnueckue daxkropsr Bunsr bnornyae-
CKHUX B3aHMOJICHCTBUI: KOHKYPEHIIUS,

PackpsiBaTh comepkaHne TEPMUHOB
¥ MOHSTUH: KOHKYPEHIUS, XUIITHUYIE-
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XHUITHAYSCTBO, CUMOHO3 U ero (popMBbI
ITapa3zuTtnsm, koorepanus, MyTyaIu3M,
KOMMEHCaIN3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO) Herpodmueckne
B3aUMOJEHCTBUS (TOnMYecKue, ¢popude-
ckue, padbpuyeckue) 3HaueHHe GUOTH-
YEeCKHUX B3aMMOJEUCTBUH IJIs CYILECTBO-
BaHUsI OPTaHU3MOB B CpeJie OOUTaHUs
ITpyHIIMI KOHKYPEHTHOTO HCKITIOYCHHS
deMmoHCTpamumu
Tabuuupl U cXeMbl: «DKOCHCTEMa
IIUPOKOIHUCTBEHHOTO Jecay, « IKOCUCTe-
Ma XBOWHOTO Jiecay, «llenmn muranus»,
«XulmHUu4ecTBO», «llapasutusm»,
«Koukypennus», «Cumonos», «Kom-
MEHCaJIU3M»

OGopynoBaHue: KOJUICKIIUU KUBOTHBIX,
YYacCTBYIOIIHUX B Pa3JIMYHBIX OMOTHYE-
CKHX B3aUMOJICHCTBHUSIX

CTBO, [Iapa3sUTU3M, MyTyalIlu3M, KOM-
MEHCaJIM3M, aMEHCAJIU3M,

HeUTpannu3m, HeTpopHUIECKue
B3auMoaelicTBusa XapaKTepu3oBaTh
BUbI OMOTUYECKUX B3aUMOJIEUCTBUMI
OOBSCHATH CYIIHOCTh KOHKYPEHIIUH,
XUILIHUYECTBA, Hapa3suTu3sMa, MyTya-
JM3Ma, KOMMEHcaJInu3Ma, aMeHCcallu3Ma,
HeWTpaamu3ma

IIpuBoauTh NpUMEpPBI OPraHU3MOB,
YYacTBYIOIMHUX B OMOTHYECKHUX B3aUMO-
JEUCTBUSX Pa3HBIX TUIIOB

OreHnBaTh 3HAUYCHUE OMOTHYSCKHUX
B3aMMOJENUCTBUM I CyLIECTBOBAHUS
OpPra"Hu3MoOB B cpeie OOUTaHUs
OOGOCHOBBIBATH JICHCTBHUE MMPUHINTIA
KOHKYPEHTHOI'O MCKJIFOUYCHMU S

TEMA

8. 9KOJIOTUA BUIOB U IOIIYJIAIIUM (9 u)

40. IKOJIOTHUYECKHe
XapaKTe- pUCTHKH
MOy JISIIIHHA

@)

DKOJIOTHYECKHE XapaKTEePUCTHUKH
nonyssiiuu  [Tomyssiiysi kak GHOJI0TH-
4yeckasi cucreMa Posib HEOTHOPOJTHOCTH
cpenbl, pu3ndecKkux 6apbepoB U OCOOCH-
HOCTEH OMOJIOruu BUIOB B OpMHUPOBaA-
HHUU NPOCTPAHCTBEHHOMN CTPYKTYPHI
nonyJisinnii OCHOBHBIE MTOKAa3aTeH
MMOMYJISIIUNA: YUCIICHHOCTD, INIOTHOCTH,
BO3pacTHasl U I0JIOBasi CTPYKTypa,

PackpsiBaTh comeprkaHne MOHSITHS
«TIOTTYJISIITHSD

OrneHnBaTh 3HAYCHUE HEOTHOPOIHOCTH
cpensl, pusndeckux 6apbepoB U OCOOCH-
HOCTEH OHoJIoruu BUIOB B (hpopMHpOBa-
HHUH IPOCTPAHCTBEHHOMN CTPYKTYPBI
NONyJISILUNA

IIpuBoauTE IpUMEPHI MOMYJIALNI
pa3HBIX BHIOB PACTEHUI M KUBOTHBIX
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IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

POXKOAACMOCTDb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTbh, MUT'PALUT
HeMoHCTpaIIumu

Ta6J‘II/I!!LI U CXEMBI: <<9KOJ‘IOFI/I‘I€CKI/I€
XapaKTEepUCTUKU nonyJisinun», «IIpo-
CTpPaHCTBEHHAsI CTPYKTypa IOy,
«BO3paCTHble l'lI/lpaMl/lLL])I l'lOl'IyJ'ISII_II/lI/I»

XapaKkTepu30BaTh OCHOBHBIE SKOJIOrHYe-
CKHE MOKa3aTeJIN ITOMYJISIIIUN: YUCIICH-
HOCTb, INIOTHOCTB, BO3pAcTHAsI U I10JIO-
Basl CTPYKTYPbI, POXKJIa€MOCTb, ITPH-
pocT, TeMn pocTa, CMepTHOCTbD,
MUIpalUs

41. 9KoJIOTHYEeCKast
CTPYKTY- pa
nonyasanuu. [IlnuHaMHuKa
IOMYJISIIIHHU U eé
peryasanus (3 94)

DKOJIOTMYEeCcKasi CTPYKTypa MOy JIsi-
nuu OI1leHKa YUCIICHHOCTH ITOITYJIsI-
nuu JlnHaMuka nonyJssinuu u eé
peryisinust buornueckuii moreHnuan
OOy MoAeIMpOBaHUE JUHAMH-
KU TTOMYJISITUU

KpuBsle pocTa YUCICHHOCTH TTOMYJIsI-
uuu Kpussle BepxuBaHus Perynsanus
YHUCJICHHOCTH TIOMYJISIIIUAN: POJIb (paKTo-
POB, 3aBUCSIIMX U HE 3aBUCSIIUX OT
IUIOTHOCTU DKOJIOTHYECKNUE CTPATETUN
BuAO0B (- u K-cTtparerun)
JeMoHCTPAIIuHU

Tabuuiel u cxembl: «CKOPOCTH 3acesie-
HUS TIOBEPXHOCTU 3€MITH Pa3IMIHBIMU
OpraHu3MaMm»

PackpreiBaTh coJiep)kaHue TEPMHHOB

U MOHSITUW: TUHAMHWKA TMOMYJISIIH,
OMOTHYECKUH MNOTEHIUAal IMOIYJISIUH,
KpUBBIC BBDKUBAHUS, dakTopsI
CMEpT- HOCTH, EMKOCTb CpPEebl
OOBSICHITH 3aKOHOMEPHOCTU pa3Mellie-
HUST 0cOOCH MOMyJISIIIUKA HAa 3aHUMAaCMON
TEPPUTOPUU

OueHnuBaTh OMOTUYECKUAN ITOTEHIIUATT
OOITYJISINUN Pa3HBIX OPraHU3MOB
AHaIM3UPOBaTh KPUBBIE POCTA YHUCIICH-
HOCTH HNONYJISLIUN U KPUBBIE BBIKHBA-
HUS

OOOCHOBBIBATh MMPUYHHBI CACPKUBAHMS
OHMOTHYECKOTO ITOTCHIINAJIa POCTa

WU TIPUYHHBI BCIIBIIICK POXXIAEMOCTU

Yy OTZEJIbHBIX OPraHU3MOB




L1—01 "aHa80dA MIAHHALOAIIL “BIIOLOMT

6€1

Ilepeuncisite GpaxkTOpbl CMEPTHOCTH,
peryaupyromnme YUCcI€HHOCTh MOMyJs-
UM pacTeHUH U )KUBOTHBIX
OnHChIBaTh YKOJOTHYECKHE CTPATETUH
BHJIOB

42. JKOJIOrHIYecKasi
HHIIIa BHOA
B

IMonsiTue 06 PKOJIOrUYSCKON HUIIIS
Buaa MectooObutanue MHOTOMEpHAast
MOJIeIb SKOJIOTUYECKON HUIIN

Jx 1 XatuuHncoHna Pa3zmepsl 3K0J10-
ruyeckod Huiuu IloreHnmanbHas

W peajin30BaHHAsT HUIIN

Bu kak cucrema momnyssiuui Apeasibl
BUI0B BUabl U X YKU3HEHHBIC CTpaTe-
TUU DKOJIOTUYECKHUE YKBUBAJICHTHI
3aKOHOMEPHOCTH ITOBEJACHUSI U MHUIpa-
1M >KUBOTHBIX bronornueckue
WHBA3UHN YYKEPOJHBIX BUIOB
dJeMoOHCTpAaIIuu

Ioptpert: /Lx M XaTtunHcoH
Tabnuuel 1 cxeMbl: «Moaens SK0JI0Tu-
geckou HUImMHA J>x I XaTtamHCOHa»
OO0opynoBaHue: repOapu pacTCHUI;
KOJUICKIIUH KUBOTHBIX
JIabopaTopHbI€e U
IpaKTHYEeCKHe PadoThI

JIa6 opato puas pab ot a«llpu-
CIIOCOOJICHHSI CEMSTH PaCTCHHUM K pacce-
JICHUIO»

PackpbiBaTh conepkaHue TEPMUHOB

M MIOHSITUH: KOJIOTHUYecKasl HUIIA,
BHJI, apeall, UHBa3Us
XapakTepu3oBaTb MHOTOMEPHYIO
MOJI€/Ib 9KOJIOTUYECKON HUIIIN

Jx 1 XatunHCcOHa

IIpuBoauTh IpUMEPHI YIKOJIOTMUECKUX
HULI pa3HbIX BUJOB PACTCHUM U XKU-
BOTHBIX

BBISBISTE OTJIMYHE DKOJIOTHUYECKOM
HUIIH BHJA OT €ro MeCTOOOUTaHUs
I'padpmuecku n3o6parkaTh MHOTOMEPHYIO
MOJIEJIb SKOJIOTUUECKON HUIIH JJIs
pa3HBIX BHIOB

BrsiBisiTe NpUYnHbI pa3andui B
pa3me- pax 3KOJIOTHYSCKON HUIIH Y
Pa3HBIX BUJOB PaCTEHUH U >KUBOTHBIX
AHanM3upoBaTh NPUYNUHBI U ITOCHEI-
CTBUSI CMEHBI YKOJIOTHUYECKON HUIIHU
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TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

TEMA 9. 9KOJIOTHUA COOBIIECTB. O9KOJIOI'NYECKHE

CUCTEMDBI (12 4)

43. Coo01IecTBo
OpraHu3- MOB —

Coobi1riecTBa opraHu3MoB buorieHos
u ero crpykrypa CBsi3u MEXITy opra-

PackpbIBaTh cojepkaHie TEPMUHOB
U HOHSITHII: OMOILIEHO3, OMOTOIT

OHuOoIEeHO3 HU3MaMH B OHOIICHO3€E XapakTepuzoBaTh OHOIICHO3 U €TO

(1) deMOoHCTpaIuH CTPYKTYPBbI: BULOBYIO, IIPOCTPAHCTBEH-
Tabuunel u cxeMbl: «CTpyKTypa OHolie- HYIO, TPO(PHUIECKYIO
HO3a», «DKOCHUCTEMa MHUPOKOIIMCTBCH- IlepeuyucasaTh U NPUBOIUTE IPUMEPHI
HOTO Jiecay, «DKOCHUCTEMA XBOMHOTO CBsI3CH MEXIy OpraHu3Mamu B OuHoOIle-
neca» HO3¢E

44. DKocucTeMa Kak OTKPBITasi CUCTEMa PackprsiBaTh cojiep)kaHue TEPMHUHOB

JkocucreMma (2 (A Ix Tencnu) DyHKIMOHAIbHBIEC MU NOHATHI: DKOCUCTEMA, IIPOLYLEHTHI,

) OJIOKH OPraHU3MOB B DKOCHUCTEME: KOHCYMEHTHI, PEIyIEeHTHI, TpOopUIecKue

MPOAYIEHTHI, KOHCYMEHTBI, PEIyIEHTHI
Tpoduueckue ypoBuu Tpoduueckue
e U ceTH AOGuoTHYeCcKHe OJIOKH
sKocucteM ITouBbI U UITBI B 9KOCHUCTE-
max KpyroBopoT BeliecTs U NOTOK
SHEPrUH B YKOCHCTEME
HeMoHCTpaIumu

IMoptpersl: B H Cykaués,

A JIx Tercnm

Tabaunel u cxempl: «DyHKIMOHAIBHBIC
TpYIIEI OPraHU3MOB B DKOCUCTEMEY,

YpOBHH, Tpoduueckue (IIUIIEBbIE) SN
H CeTH

Ha3piBaTh CTpYKTypHBIE KOMIIOHEHTHI
9KOCHUCTEMBI

XapaxkTepu3oBaTh QYHKIIMUA U IIPUBO-
IUTH TIPUMEPbI OPTraHU3MOB B 9KOCHCTE-
M€ Ha OCHOBE MMCIOILINXCST 3HAHUI

O pacTeHHusX, rpudax,

OaKTepUsIX U >KHUBOTHBIX

OnHCchIBaTh KPYTOBOPOT BEIIECTB

M IIOTOK DHEPIUH B DKOCHCTEME
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«KpyroBopoT BEIIIECTB B 3KOCHCTEMEY,
«enu nuranus (macTOUIIHAS, ACTPUT-
Hasi)»

OGopynoBanue: repdbapuy pacTeHUI;
KOJUICKIITUA HACEKOMBIX; Yydesa MTHILL
U 3Bepelt

OOBSICHSITH POJIb OPTAHU3MOB B OHOJIOTH-
YEeCKOM KPYTOBOPOTE BEIIECTB U IIOTOKE
SHEPruu

TIpuBOoaAUTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIKUX pa3Hble YPOBHHU Tpoduie-
CKUX MTUPaAMH/T

CocTaBisiTh CXeMbI IIepeHoca BelecTna
Y DHEPruu B dKOCHCTeMax (1IeIu muTa-
HUS)

CpaBHUBaTh MaCTOUIIHBIC U IETPUTHBIC
NEIy ITATaHUS

45. YKOJIOTHUYECKHEe
MHPaMHOBI
(29)

OCHOBHBIE TOKA3aTENN YKOCUCTEMBI
Buomacca v npomykums
DKOJIOTUYECKHE TTMPAMHUIBI YUCEI,
OuoMacchl ¥ DHEPTUH
HeMoHCTpaIIumu

Tabnuiiel U cxXemMbl: «IDKOJIOrHdecKast
nupaMuia ducen», «IKoIorndeckas
nupaMuia GuomMacch», «DKOIOrude-
cKasi mUpaMu/ia SHSPTUH

PackpsIBaTh copepkaHne TEPMHUHOB

U MOHATUH: MpOAyKIUs, buomacca,
SKOJIOTHYEeCcKasi MupaMuaa
XapakTepHn3oBaTh MPaBUIA dKOJIOTUYE-
CKMX ITMPaMU/JI YUcesl, OMOMacchl U DHEp-
ruu

OOBSICHITh HPUYUHBI PA3INYUN B MPO-
AOYKTUBHOCTH Y Pa3HBIX DKOCUCTEM
IIpuBoauTh IpUMEpPHI IPAKTUYECKOTO
IPUMEHEHUSI TPABUJII KOJIOTMYECKUX
OHUPaAMUT

CpaBHUBaTh OHMOMAacCCy M IPOLYKIHIO
SKOCHUCTEM CyIIU U MHUPOBOro okeaHa

46. U3MeHeHHUus1
COOOIIeCTB —
CYKIIECCHH
(19)

Hunamuxa sxocucmem. Kamacmpogu-
yeckue nepecmpourku. Paykmyayuu.
HanpaBneHHble 3aKOHOMEPHBIE CMEHBI
coo0OmecTB — cykneccuu [lepBuuHbie
¥ BTOPHUYHBIC CYKIIECCUU U UX NPUYIUHBI

PackpbIBaTh cojiepykaHue TEPMHUHOB

U NOHSITHUH: CyKLleccus,

KJIMMaKCHO€E COOOIIECTBO,
CYKIIECCHOHHBIN PsiJT

XapakTepu30oBaTh CYKIIECCHHU: TTEPBHY-
HbIC U BTOPUYHLIC, IIPUBOAUTHb UX
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TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

AHTpPONOreHHbIE BO3ACUCTBUA HA
cykueccun KimmakcHoe cooOmiecTBo
Buopasnoob6pasue u oIHOTa KPyroBo-
poTa BelIeCcTB — OCHOBa
YCTOMYHBOCTH COOOIIIECTB
HeMOHCTpaluu

Tabmunel u cxeMbl: «OO0pazoBaHuEe
Oortoray, «llepBuuHasi cykieccus»,
«BoccTanoBneHne yeca mocie mnoxxapa»

NpUMEPLI U Ha3bIBaTh NNPUYUHBI CMEHBI
coobmecTB

CpaBHUBATh BpEMEHHBIC 1 KOPCHHBIC
OMOreoIeHO3bl HA KOHKPETHBIX MpHUMe-
pax cBOeM MECTHOCTH

MopenupoBaTh pe3yJIbTaThl Ipoliecca
CMEHBI OHOT€OIIEHO30B I0JT BIMSIHUEM
AHTPOIIOTEHHOrO (haKTOopa

47. IIpupogHbIe
3KOCHCTEeMbI (2 )

IIpupoaHbIe SKOCUCTEMbI DKocucmembl
03€p u pek. IKocucmemul Mopell u oKea-
Ho6. DKocucmemvl MyHOp, 1eCos,
cmeneii, NyCmulHb.

HeMOHCTpaluH

Tabauiel U cxeMbl: «IKOCHUCTEMA
HIXPOKOJIUCTBEHHOTO Jieca», « DKOCHCTE-
Ma XBOMHOTO Jieca», «DKOocHCcTeMa
o3epa»

OOGopynoBanue: akBapuyM Kak MOJCITb
9KOCHCTEMBI

JIabopaTopHbIe ’

IpakTUYeCKHe padoThI
DKCKYDPpCHS «IKCKYpPCHUS B TUITUY-
HBI Onoreo1ieHo3 (B 1yOpaBy, Oepe3HsIK,
€JIPHUK, Ha CYXOJOJIbHBIN MJIN MTOHMEH-
HBIU JIyT, 03€pO, 60JI0TO)»

PackpeiBaTh cojiepKaHUE€ TEPMHUHOB

U TIOHSITH: (PUTOILUIAHKTOH, 300TIJIAH-
KTOH, SIpYCHOCThH

XapakTepHn30BaTh NPUPOJHBIE DKOCH-
CTEMBI, UX OCHOBHBIE KOMIIOHEHTHI (Ha
pUMepe 03epa, XBOHHOTO U IIMPOKOIH-
CTBEHHOTO JIeca)

OOBSICHITE NPUYUHBI PA3JINIHON
OnomMacchl NPOayLEHTOB U
KOHCYMEHTOB B IIPHUPOIHBIX
skocucTteMax COCTaBIISITh MAaCTOHUIIHBIC
U IETPUTHBIC LICNIU ITUTAHUS

NIPUPOIHBIX 3KocucTeM lIpuBoauTs
OPUMEPHI OPTAaHU3MOB, BXOISIIIINX B
cocTaB (PUTOIUIAHKTOHA,
300IJIaHKTOHA, OeHTOCa
OO60CHOBBIBATH POJIb SIPYCHOCTH B )KU3HU
Ha3E€MHBIX YKOCHUCTEM
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CpaBHUBaTh OMOMacCy M IPOAYKIIHIO
BOJIHBIX M Ha3€MHBIX DKOCUCTEM

48. AHTPONIOT €HHBIE
3KOCH- CTEMBbI
(arpo3kocucremsl) (1
q)

AHTPOIIOT€HHBIE YKOCUCTEMBI ATPOIKO-
cucrema ArpoueHos Paznuuus mexay
aHTpOHOFeHHLIMl/I )51 le/IpO}IH])IMI/I
IKOCHUCTEMaMH

HdeMOHCTpaluu

Tabuunel ¥ cXeMBI: «ATPOIICHO3»,
«KpyroBopoT BemecTs U MOTOK SHEPTUN
B arpolLICHO3E»

Ob6opynoBaHue: repdapun KyJIbTYypPHBIX
U IUKOPACTYIIUX pacTeHUH
JIaGopaTopHBbIe U
IpakKTHYEeCKHEe PadoThI
DKCKYDPCHS «IDKCKYpPCHUsI B arpOIKO-
cucTemMy (Ha I0JIe WX B TeIUTNYHOE
XO3SHUCTBO)»

PackpsIiBaTh copepkaHHE TEPMHHOB

U MOHSITHH: arpo’KOCHCTEMa, arpore-
HO3, MOHOKYJIbTYpa

XapaKTepHu30BaTh OCHOBHbIC KOMITIOHCH-
ThI arPOSKOCUCTEMBI

IIpuBOUTH IPUMEPBI ArPOIKOCUCTEM
CocCTaBisITh IIENN TUTAHUS arporeHo3a
OOOCHOBBIBATh MPUYUHBI HU3KOM
YCTOMYMBOCTH arposKOCUCTEM
CpaBHUBATB arpOdKOCHUCTEMBI U IIPUPOI-
HBIE€ SKOCHCTEMBI

XapakTepu3oBaTh pOJIb YeJIOBEKa

B COXpPAaHEHHUH YCTOWYMBOCTH arpodKo-
cHUCTEM

49. YpOO3KOCHUCTEMBI.
9KOMOHHUTOPH
HI (3 9)

Vp6oskocucrembl OCHOBHBIC KOMITOHCH-
TBI ypOoskocucteM l'oposckas ¢iopa

u (payna CuHaHTpOIH3aMsI TOPOJACKOMN
(aynsr Buonornueckoe u Xo3s1CTBEH-
HOE€ 3HAYE€HHE arpOdIKOCHUCTEM U ypOo-
SKOCUCTEM

3akoHOMEPHOCTH (HOPMHUPOBAHHUST
OCHOBHBIX B3aUMOJENHCTBUN OpraHu3-
MOB B dKOcucTeMaX Pojib KACKAOHO2O
agpgexma u 6u008-30uPuKamopos
(KrouesvIx 6U008) 6 (DYHKYUOHUPOBA-

PackpsIBaTh comeprkaHne TEPMUHOB

U NOHSITUI: ypOOdKOCUCTEMa, CHHAHTPO-
nu3anusi, ropojackas Giaopa, ropoackas
¢ayna, 5xoMOHUTOPUHT
XapakTepn3oBaTh OCHOBHBIC KOMITOHECH-
TBI ypOODKOCHUCTEM

OrnucEIBaTh OHOJIOTHYECKOE U XO3sTii-
CTBEHHOE 3Ha4YeHHE ypOOIKOCHCTEM
IIpuBOoaUTE IPpUMEPHI U OLICHUBATH
cocTOsiHUE YPOOIKOCHCTEM CBOCH
MECTHOCTH
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IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

Huu skocucmem. IlepeHoc sueprun

U BEIIECTB MEXIy CMEKHBIMHU KOCH-
cTeMaMM Y CTOHYHMBOCTb OPraHU3-
MOB,IOTTYJISIIIAIT 1 9KOCHCTEM B yCIIOBH-
SIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX
BO3J€HCTBUI

Mexanusmot 6030eticmeust 3azpsasHe-
HUIl pasHbLIX MUNOE HA CYOOpeanus-
MEHHOM, OP2AHUZMEHHOM,
NONYNAYUOH- HOM U IKOCUCTEMHOM
VYPOBHAX, OCHOBbL IKONOSUUECKO20
HOPpMUPOBA- HUA AHMPONO2EHHO20
8030elcmausl.

MeTO}lOHOFI/IH MOHHUTOPHUHIa €CTECTBCH-
HBIX ¥ @aHTPOIIOT€HHBIX YKOCUCTEM
deMoOHCTpaIumu

Tabmuusl u cxembl: «IIpumepsl ypoo-
SKOCHCTEM)

JIaGopaTopHbIe H MPAaKTHYECKHEe
padoTsI

1 Ilp ak Tuueck ass pab oT a
«3ydyeHue u onucaHue
ypboskocucTe- MbD»

2 Jlab opato pHas paboTa
«3yueHnne pazHoOOpa3nsi MEJIKUX
IMOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
SKOCHUCTEMAX»

BBISBISITE OCOOEHHOCTH T'OPOACKOM
ops! 1 payHbl

CpaBHUBATH yPOOIKOCUCTEMBI U IIPH-
pOAHBIE YKOCHCTEMBI
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TEMA 10. BUOC®EPA — I''TIOBAJIBHAA 9KOCHUCTEMA (6 1)

50. Buocdepa.
CTpyKTypa U coCTaB
ouocdepsl

29

Buocdepa — obuierianerapHasi
060J10uKa 3eMilH, I/Ie CYIIECTBYET WU
CylIecTBOBaJIa )XU3Hb Pa3zBurue
npenacrasiieHuid o Onocdepe B Tpyaax
D 3rocca Yuenme B U Beprajnckoro
o ouocdepe Obiactu 6uocheps! u eé
coctaB JKuBoe BeniecTBo Onochepsl

H ero PYHKINHU

deMoOHCTpanuu

Hoptpetsl: B U Bepnaackuii, D 3rocc

Tabmuusl u cxemsbl: «["eocdepsr 3emnn»,
«@DyHKIHMHU )KUBOT'O BEIISCTBA»

PackpbIBaTh copepkaHue TEPMHHOB

W NOHATHI: Onocdepa, >KUBOE Bellle-
CTBO, KOCHOE BEIIIECTBO, OMOKOCHOE
BEIIECTBO, OMOr€HHOE BEIIECTBO
IIpuBoauTh HOPMYIUPOBKH OCHOBHBIX
nonoxkeHul yuenust B I BepHanckoro
o 6uochepe

XapaxTepuzoBaTh 00J1acTH OHochepsl
¥ UX COCTaB, Ha3bIBaTh OOJIACTH PacIpo-
CTpaHEHMUsI )KUBOTO BEIIECTBA B 000JI0U-
Kax 3eMJIN U BBISIBJISITH IPUYHUHBI €T0
pa3IMYHOrO pacrpeeiIeHus!
IMepeuuncisite PyHKIMH )KUBOTO Belle-
cTBa Guocdepsl (ra3oBasi, OKUCIUTEIb-
HO-BOCCTAaHOBUTENIbHAs, KOHIICHTPAIIH-
OHHasl, OMOXUMHUYIECKasT)

IIpuBoauTE IpHUMEPHI IPEOOPA3YIOMIETO
BO3JEHCTBHS »KUBOT'O BEIIECTBA HA
ouocoepy

AHaIM3UPOBATh U OLICHUBATH OMOJIOTH-
YECKYH HH(OOPMAIIHIO O TJ100aIbHBIX
DKOJIOTHYECKHUX mpobiiemax Ouocdepsi,
MIOJIy9aeMyI0 U3 Pa3HbIX HCTOYHUKOB
OunenuBarts BkJ1ajg B Y Bepnajackoro,
D 3iocca B co3gaHue ydeHus: o 6mocgepe

51. 3aKOHOMEPHOCTH
cyuie- CTBOBaHHUSI
ouocoepsl.
Kpyrosoporsi
BemiecTs (2 )

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsr OcobeHHocTH OGUOChEPHI
KaK rio0aibHOM 3KOocucTeMbl JluHaMmu-
YecKoe paBHOBecHe B Omocdepe

PackpbIBaTh coepKaHe TSPMUHOB

U NOHSITUM: IJIo0aIbHAast DKOCUCTEMA,
JUHAMHUYECKOE PaBHOBECHE, KPYTOBOPO-
ThI BEIIECTB, OMOT€OXUMUYECKHUE LIUKITBI
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IIpooonsxcenue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

KpyroBopoTsl BeliecTB 1 GHOreOXUMH-
4YecKHue HMKIBI (yriiepoaa, a3oTa)
PUTMHUYHOCTH SIBJICHUI B Onocdepe
OdeMoHCTpaIIuHu

Ta6aumne! u cxemel: «I'eochepsr 3emim»,
«@yHKIHH )XKHUBOrO BenlecTBay», «Kpyro-
BOPOT a30Ta B pupoe», «Kpyrosopor
yriaepozaa B npupoze», «Kpyrosopor
KHCJIOpoa B mpupoe», «KpyroBopor
BOJIBI B IIPHPOICH

XapakTepu3oBaTh 0cOOeHHOCTH Guoche-
PBI Kak ri106ajbHO YKOCUCTEMBI
Ornpenernsite GyHKIHIO Onocdepbt

B oOecrieueHnH OMOTeHHOI O
KPYrOBOPOTA BEIISCTB HA ILUIAHETS
XapakTepu3oBaTh OCHOBHBIC KPYTOBOPO-
TBI: BOJIBI, yIJIepoaa, azoTa, ¢pocdopa

U Cepbl

CpaBHHBATh OCOOCHHOCTH KPYTrOBOpOTa
pa3IMYHbBIX BEIIESCTB

OreHuBaTh 3HAYCHUE KPYTOBOPOTA
BCLICCTB JUIsl CyLIECTBOBAHUSI )KU3HU Ha
3emuiie

OOBSCHATH POJIb OPTAHU3MOB B OMOJI0-
THYECKOM KPYT'OBOPOTE BEIIECTB
BBISBISITh JUHAMHUYECKOE PaBHOBECHE
ouochepsl

IIpuBOAUTH IPUMEPHI PUTMUYHOCTH
sIBJICHUH B Onocdepe

52. 30HaJIBHOCTH
ouocdepsl. OCHOBHBIE
OHMOMBI CYIIIH.
YCcTOHYHBOCTH
ouocdepsr (2 9)

3oHanbHOCTE Onocdepsr [lonsiTne

0 6uome OCHOBHBIE OMOMBI CYIIIH:
TyHJpa, XBOWHBIE JIECA, CMEIIaHHbIE

U IIUPOKOJIMCTBEHHBIC JIeCa, CTENH,
CaBaHHBI, ITyCTHIHH, TPOIITUYECKHE JIeca,
BbICOKOTOPBs1 KitmMmar, pacTUTEIbHBIN
M )KUBOTHBIH MUpP OMOMOB CyIIHN

PackpsiBaTh comepkaHne TEPMUHOB

Y TOHSITHI: OMOMBI, TYH/Ipa, XBOWHBIE
Jjeca, CMELIaHHbIE JIeca, HIUPOKOIU-
CTBEHHBIC Jieca, CTENH, CABaHHbI, IIyCTbI-
HHU, TPOITUYECKHE JIeCca, BLICOKOTOPbsI
IToka3pIBaTh Ha KapTe U XapaKTEPHU30-
BaTh OCHOBHBIC OMOMBI CYIITH
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CTpyKTypa U QYHKIUS )KUBBIX
CHUCTEM, OII€HKa UX PECypCHOTO
noTeHIasa

u 6uocdepHbIX QyHKIHUH
HeMOHCTpaluu

Tab6auiel 1 cxembl: «KOCHOBHBIC
OuomMsbl cymmy», «KimmMmaTnueckue mosica
Semnmn», « Tynaapay», «Taiira», «Cme-
maHHbIA Jiecy, «lLInpokonucTBeHHbIH
nec», «Crenb», «CaBanHa», «llycTbI-
Hs», «Tpornmyeckuit gec

O6opynoBanue: repoapun pacTeHUIt
pa3HbIX OMOMOB; KOJUISKIIMHU >KHUBOTHBIX

CpaBHUBaTh OCOOCHHOCTH KJINMATa,
IIOYB, PACTUTEIBHOTO U YKUBOTHOTO
MUpa pa3sHBIX OMOMOB CyIIH 3eMITH
BEISIBIISITE NPUYUHBI 30HAJIIBHOCTH
B 6uocdepe

TEMA

11. 9EJIOBEK N OKPY2KAIOIMIAA CPEIJA (6 49)

53. Bo3meucrsue

yesjI0BeKa Ha 0umocdepy

(29)

DKOJIOTHYECKHE KPU3UCHI U UX MIPUTH-
HBI Bo3neiicTBue yemoBeka Ha Ouocde-
py 3arpsi3HeHHE BO3IYLIHON CPEbl
Oxpana BO3ayxa 3arpsi3HeHUE BOIHOMN
cpeabt OxpaHa BOAHBIX PECypCOB
Pazpyurenune mouBsl OxpaHa MOYBEH-
HBIX pecypcoB M3MeHeHne Kiimmara
deMoHCTpAaIIuHA

Tabnuiel U cxeMbl: «3arpsisHEHHE
aTMmochepbl», «3arps3HeHue ruapocde-
pp», «3arpsizHeHue mouBb, «IlapHu-
KOBBIN 2P exT»

PackpbIBaTh COAEpIKaHHE TSPMHUHOB

U HOHATHI: atMoc(epa, BelecTBa-3a-
TPSI3HUTEIH, ITAPHUKOBBIN 3 PeKT,
«O30HOBasI AbIPA», KKUCIOTHBIC J10-
KIW», Tuapocdepa, aBTpoduKanus
BO/1I0EMOB, IIOYBA, 3PO3Hsl I10YB, IIECTH-
LU/TbI, DKOJIOTHYECKHUI KPU3UC
AHanU3UpOBaTH AaHTPOIOTr€HHBIC
(hakTopsl BO3MCHCTBUS HA OHOChepy
(posib yenoBeKa B MPUPOLEC) Ha Pa3HBIX
STarnax pa3BUTHS YEJIOBEYECCKOIO
obmiecTBa

XapakTepru3oBaTh IJ100aJIbHBIE DKOJIOTH-
YECKHE POOIJIEMbI; OCHOBHbBIE HCTOYHH-
K1 aTMOC(hEpPHBIX 3arpsi3HEHUIT; 9KOJIO-
rudeckue npoOieMbl, CBSI3aHHbBIC
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OrkoHnuaHnue

TeMsbl ypoKoOB
M KOJIN4YEeCTBO
JacoB

OCHOBHOE€ coepzKaHHue

I[InaHupyeMbie BUABI y4eOHOHI
OesITeIbHOCTH 00yJIalOIIuXCs

C YBEIIMYCHUEM TPAHCIIOPTa B KPYITHBIX
ropojiax; 3BTpodHUKAIIUIO BOTOEMOB;
MOCJICJICTBUS 3arpsI3HCHUST BOJI XUMHUYC-
CKHMHM BEIIECTBAMM; BO3JICHCTBUE
4YeJIOBeKa Ha MOYBEHHBIN MTOKPOB
ApryMeHTHPOBAThH 3HAYCHHE DKOJIOTH-
YEeCKHUX 3HAHUI B PELISHUH BOIIpOca O
MOAJCP)KAHUU YCTOUIHUBOCTU GUochephl

54. AHTPOIIOT €eHHOe
BO3[IeH- CTBHE Ha
PacTHUTEIbHBIN

M JKMBOTHBIH MHP.
OxpaHa IPUPOIHI

(29)

AHTpPONIOreHHOE BO3ACUCTBUE HA pacTU-
TEJIBHBIA U )KUBOTHBIM Mup OxpaHa
PacTUTENBHOTO U )KUBOTHOTO MHpPa
OCHOBHBIE IPUHIUIBI OXPAHBI TPUPOIBI
Kpachuble kauru Oco06o oxpaHseMble
npupoauasie Tepputopun (OOIIT)
Boranuyeckue caapl U 30010rH4E€CKUE
mapKu

deMoOHCTpaIuu

Tabmunel u cxeMbl: «Oco60 oxpaHseMbIe
OPHUPOIHBIE TEPPUTOPUI»
OGopynosanue: dororpaduu oxpaHse-
MBIX pacTeHull U )KUBOTHBIX KpacHoit
kHuru P®d, KpacHoll kHUru peruona

PackpeiBaTh conepkaHue TEPMUHOB

¥ OHSTHH: COKpamieHne onopazHoobpa-
311, OXpaHa IPUPOIBI, 0CO00 OXpaHse-
mble ipupoaabie Teppuropuu (OOIIT),
OOTaHUYECKHUN cal, 300JI0rMYeCKU napK
XapakTepu3oBaTh INIAHETAPHYIO POJIb
pacTeHu U >KUBOTHBIX

IIpuBOaUTE IPHUMEPHI IPSIMOTO U KOC-
BEHHOTO BO3JICHCTBHSI YEIIOBEKA HA
pacTUTENIbHBIN U >)KUBOTHBIA MUP
XapakTepuszoBaTh NpUHIUIBI «Bcemup-
HOM CcTpaTeruy OXpaHbl HPUPOILD)
IMepeuncisiTb OCOOSHHOCTH Pa3IUYHBIX
OOIIT

IMTpuBoaute pumepsr OOIIT,

PpAcCIIOIO- )KEHHBIX B CBOEH MECTHOCTH
Jloka3bIBaTh Ha MpUMEpPax OMACHOCTH
COKpaIICHUsI OHOJIOTMYECKOTO Pa3Ho-
oOpa3zust 3emiu
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IIpuBoauTE MpUMEPHI PEAKUX U Majo-
YHUCJICHHBIX BUJOB PACTEHUH M KUBOT-
HBIX CBOCH MECTHOCTH, 3aHECEHHBIX

B Kpacuble kHuru peruonos u Kpacnyro
KkHUry PO

55. PanmoHaIbHOE
MPHUPOI0- MOIHL30BaHUE U
YCTOHYHBOE PAa3BUTHE
(29)

OCHOBHBIE TTPUHITUITBI YCTOWYHBOTO
pPa3BUTHS YEJIOBEYECTBA U MPHUPOJIBI
PannoHa IbHOE MPHUPOIONOIB30BAHHUE
1 COXpaHEHHE OMOJIOTMYECKOTO Pa3HO-
o6pasus 3emun OO1IMEe 3aKOHOMEPHO-
CTH TJIO0AJIBHBIX YKOJIOTHYECKUX
Kpu3ncoB OCOOEHHOCTH COBPEMEHHOIO
KPHU3HUCA U €T0 BEPOSITHBIC MOCICACTBUS
Pa3BuTHE METO0B MOHUTOPHHTA
Pa3BUTHS ONMACHBIX TEXHOTC€HHBIX
npoueccoB Cucmemmvie uccaedo8aHus
nepexooa K pecypcocobepezarouyeii

U KOHKYPEHMOCNOCOOHOU dHepeemuKe.
Buonoruueckoe pasHoo6pasue u Ouope-
cypcebl Hayuonanvrvle uHpopmayuon-
Hble cucmembl, obecneyusarowjue
oocmyn

K UHOpMayuu no coCMosIHUI OMoeab-
HbIX 61006 U dKocucmem. OcHosbl
aKOpeaburumayuu IKOCUCmem U Cnoco-
606 6opbLOLI ¢ OUONOBPEIHCOCHUAMU.
PexoncmpyKyus MOPCKUX U HAZEMHBIX
SKOCUCEM.

deMoOHCTpPALUH

Tabuuiel U cxembl: «KMojesu ypasiisie-
MOTO MHpa»

PackpeiBath copepkaHHE TEPMHHOB

U TIOHATHH: pallMOHAJIILHOE MPUPOJIO-
MOJIb30BaHHE, yCTOMYINBOE Pa3BUTHE,
MPUPOJHBIE PECYPCHI, SKOTOTHUIECKUMN
cien

XapaKkTepHu30BaTh OCHOBHBIC IIPUHITUIIEI
YCTOIUMBOIO pa3BUTUsI UEIOBEUECTBA

W TIPUPOJIBI

OmnuceiBaTh HEMCYEPIIaeMbIe U HCUEpIIa-
€MBbIe TIPUPOTHBIE PECYPCHI, TTOTIEPKH-
Basi OTHOCUTEIIbHOCTh HEUCUEPIIAEMOCTH
NPUPOJIHBIX PECYPCOB; XapaKTepHU30BaTh
IIPOLIECChl UX BO3HUKHOBEHUS U YCJIO-
BHSI CpeJIbl, HPUBOSIIINE K UX (popmMHu-
poBaHHIO

PackpbiBaTh npo6GieMbl paliMOHAIBHOTO
MPUPOIONONB30BAaHMUS U HAXOAUTh ITyTH
WX PELLICHUS
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