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Pabouast mporpaMmma cpeaHero ooIrero odOpa3oBaHus 110 OHOJIOTHU
(6a30BBIF ypOBEHB) cOcTaBiieHa Ha OCHOBe DenepasibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «OO6 oOpaszoBanuu B Poccuiickoi
Depepanun»’, eneparbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
craHmapra  cpemHero  ob6miero  o6paszoBanwus?,  KoHmemnuu
npenojaBanusi ydeOHoro mnpeamera «buosorusi»® u  OCHOBHBIX
TIOJIOKEHMH (esrepanbHoi padoduel mporpaMMbl BOCIIUTAHH S,

NOACHUTENBbHAA 3AMUCKA

Pabouas mporpamma mo Ouonorun s 10-11 kiacca cocraBieHa Ha
OCHOBE CIEAYIOIIMX HOPMATHUBHO-NPABOBBIX M HMHCTPYKTUBHO-
METOJIMYECKUX JOKYMEHTOB:

eDenepanpHoro 3aKoHa «O0 obpazoBanuu B Poccutickoit deneparum»
No273- @3 0129.12.2012r. ¢ uamenenusimu ot 24 mapta 2021 rona;

e [Ipukasa IIpocsemenust Poccuiickoit @enepanune or 31.05.2021 r.
Ne 287 «0O06 yrBepxaeHuu ¢eaepatbHOrO0 TOCYIAPCTBEHHOTO
00pa3oBaTENFHOTO CTAHJAPTa OCHOBHOTO OOIIET0 00pa30BaHUM;
e[Ipumepnsbie paboune nporpammsl o 6uogorun GI'OC OO0 2022-
2023r,npuka3z Munucrepctsa [Ipocsemenns Ne 287 ot 31.05.2021r

e OcHoBHOI 00OpazoBaTenbHOl nporpammoit OO0, y4eOHBIM MJIAHOM
MBOVY «bynasikckas COIL» JxuauHckoro paiiona PecnyOnuku
Bypsitust nmpukas Ne 19 ot 28.03.2023 r

o @denepanbHBIM ~ NEpEYHEM  Y4EOHMKOB, YTBEPKIECHHBIM
MunucrepcTBoM oOpa3oBaHuss U Hayku Poccuiickoit denepanuu Ha
2020-2024 y4eOHBIii TOA

e[Ipukazom Ne 1501 15.05.2023 r. MBOVY «bynsikckas COLI» «O06
YTBEPKACHUU

e [TosiosxeHMst 0 paboYrX MporpamMmax»

[Iporpamma agpecoBana yuanmumces 10-11knacca MBOY «bynbikckas
cpenHsisi o01eo0pa3oBaTebHAsH MIKOJIA




OBIIAS XAPAKTEPUCTHKA YYEBHOI'O IIPEAMETA «BUOJIOI'MS»

VueOupi mpeamer «bmomorusi» B cpegHeM oOmem — oOpa3oBaHUH
3aHUMaeT BakHoe wMecto. OH obecrieunBaeT (POPMHPOBAHUS Y
oOy4Jaromumxcss NpeACTaBICHUNA O HayYHOH KapTHHE MHpa; pac-
muUpsieT U 00001IIaeT 3HAHUSI O KUBOU IPUPOJie, €€ OTIUYUTEIb- HBIX
NpU3HAKaX — YPOBHEBOMW OpraHU3allMd U 3BOJIIOLIUU; CO3- HAET
YCIIOBHSA UISI: NO3HAHUA 3aKOHOB >KHBOW TNIPUPOABI, Gopmuposanus
(pyHKIIMOHAJILHOW T'PaAaMOTHOCTH, HABbIKOG 3OPOBOTO U OE30MacHOTO
oOpa3za  JKHM3HH, OKOJOTHYECKOTO  MBIIUICHUS, IIEHHOCTHOI'O
OTHOIIECHHUsI K »J>KHBOW TIIpUpoAEe U dUeNoBeKy.bompmioe 3HadeHne
y4eOHbIii TipenMmer «buomorus» HUMeeTr TakKe ISl pelICHUS
BOCHHUTATEIIBHBIX W  Ppa3BUBAIOIIMX 3aJlad CpEJHEero oOIero
oOpazoBaHus, comHAIN3alMU OOydJarommuxcs. M3ydeHnue Owmosorum
obGecrieynBaeT ycaoBHUsS sl (POPMHUPOBAHUS WHTEIIICKTYaJbHBIX,
KOMMYHHKAIIUOHHBIX H I/IH(bOpMaLII/IOHHI)IX HaBBbIKOB, ACTETUYECKOMN
KYJIBTYpPbl, CHOCOOCTBYET HHTErpaluu OHWOJIOTMYECKUX 3HAHUH C
OPECTABICHUSMHA W3 APYTrHX Yy4YeOHBIX IPEIMETOB, B YaCTHOCTH,
¢puzukn, xumum u reorpadun. HaszBaHHBIE TOJIOKEHHS O
npeaHa3HaYeHUU y4deOHOro mpeamera «BbHomorus» coCTaBUIU OCHOBY
JUIsL OIIPENIeICHUsI IOAXOJAO0B K OTOOpPY M CTPYKTYPHMPOBAHHIO  €ro
coziep KaHu, MIPEJICTaBICHHOTO B JaHHOW mporpamme. Ot6op
conepkaHuss y4yeOHOro mnpeaMmera « buosorus» Ha 0a30BOM YpOBHE
OCYIIIECTBIEH c MO3UIUHNKYJIIBTYPOCOOOpa3HOTO noaxona, B
COOTBETCTBUH C KOTOPBIM OOydYarolHecs: JOJKHBI OCBO-HUTh 3HAHHS U
YMEHUS, 3HAYMUMBbIE ISt hopmupoBanus oOmeit KYJIbTYDHI,
OlpeJIeNIsIIoNIMe aJIeKBAaTHOE IIOBEJICHUE 4YeJIOBEKa B OKpY»Karoulei
MIPUPOJTHON cpene, BOCTPEOOBAaHHBIE B IIOBCEIHEB- HOM JKW3HU H
OpaKTUYEeCKOU nesitenbHOCcTH. Oco0oe MecTO B ITOUW CHUCTEMe 3HAHUU
3aHMMAIOT JJIEMEHThI COJIEP)KaHUsI, KOTOpbIE CIIy>KaT OCHOBOM Jis
(opmupoBaHMsT TIpeACTABICHUIT O COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHHE Mupa u IIEHHOCTHBIX OpHEHTAIHIX JIMYHOCTH,
CIIOCOOCTBYIOIIMX  T'yMaHWU3alUHu  OUOJIOTHYESCKOTrO oOpa3oBaHwus.
CTpyKTypHUpOBaHHE COJEp)KaHUsl y4eOHOro mMarepuana B IpO- rpamMme
OCYIIECTBJICHO C Y4YE€TOM HPHOPUTETHOrO 3HA4YEHUs]  3Ha- HUH 00
OTIWYHUTEIBHBIX OCOOEHHOCTSX JKHBOW HOPHPOABI, O €€ YypPOBHEBOH
OpraHu3ald W HBOJIOIUU. B COOTBETCTBUM C 3TUM B CTPYKTYypE
y4eOHOTO npeameTa «bnonorus» BBIJICJICHBI cleyrone
conepkarenbHble JUHUM: «buosiorust kak Hayka. MeToabl Hay4YHOTrO
no3HaHus», «Kilerka kak Owuosiormueckass cucrema», «Opranusm
KaKk Owonormyeckass cucrema», «Cucrema W  MHOrooopasue
OpPTraHUYEeCcKOro MHpay, «DBoJIonyUs SKUBOM PUPOIBI»,
«DKOCHUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH) .



HEJIN U 3ATAYM YYEBHOT'O ITPEJIMETA «BHOJIOT'US»

Llens n3ydenus yueOHOrOo npeamera «buonorusp» Ha 6azoBom
YPOBHE — OBJIaJIEHHE OOYy4YaroUIMMKCS 3HAHUSIMH O CTPYKTYPHO-
(yHKIIMOHAILHOW OpraHu3anyy KUBBIX CUCTEM Pa3HOIrO paHra u
OpUOOpETEeHNE YMEHHU HCIOJIB30BaTh 3TH 3HAHUS JUISI I'PAMOT-
HBIX JE€HCTBUI B OTHOUIEHUN OOBEKTOB KUBOW NPHUPOJIBI U PELIIe-
HUSI Pa3IUYHBIX >XKU3HCHHBIX HPOOJIEM.

JoctmxkeHnne nenn u3ydeHus ydeOHoro mnpenmera «buomorus»
Ha 6a30BOM YpOBHE OOECIICUMBACTCS PEIICHUEM CIEIYIOININX 3a0ay.:
— OCBOGHHE OOYYaIOIIMMHCSI CHCTEMBl 3HAHHU O OMOJIOTHYECKHUX

TEOPHUSIX, YYEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3ax,

MpaBWJIaX, CIY>KAIIUX OCHOBOW st (OPMHPOBAHUSI TIpe-

CTaBIIEHUII O €CTECTBEHHO-HAYYHOW KapTHHE MHUPa; O METOHAX

Hay4YHOT'O MO3HAHMWS; CTPOSHUH, MHOTOOOPAa3nuN U OCOOEHHOCTSIX

JKUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3allM{; BBIIAIOINUXCS

OTKPBITHUSIX U COBPEMEHHBIX HCCIEIOBAaHUAX B OMOJIOTHUH;

— ¢dopmupoBaHne y oOydarommxcsl MT03HaBaTEIIbHBIX, HHTEIICK-
TyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B IpoIlecce aHan3a
JaHHBIX O MYTSX Pa3BUTHUS B OWOJOTHH HAay4YHBIX B3IJISIOB,
HIEH U NOAXOJ0OB K U3YUYEHHIO JKUBBIX CHCTEM Pa3HOIO YyPOB-
Hsl OpraHUW3aluu;

— CTaHOBJICHHE Yy OOydarmuxcsi oOuel KyabTypbl, (QyHKIIHO-
HaJbHOW TPaMOTHOCTH, DPa3BUTHE YMEHHH OOBSICHATH W Olie-
HUBATh SIBJICHUSI OKPY KAIOLIEro MHUpa KUBOU MPUPOJBI HA OC-
HOBAaHWHM 3HAHUH M OMNBITA, MOJYYECHHBIX NPH HU3yUECHHHU OHO-
JIOTHH;

— ¢opMupoBaHHEe Yy OOydYaIOIIMXCS YMEHUH WUIIOCTPUPOBATH
3HAYCHUE OWOJOTHYECKUX 3HAHHW B NPAKTHYECKON HAESITCIIb-
HOCTH 4YeJOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX TeX-
HOJIOTHA W arpoOMOTEeXHOJOTHI;

— BOCTIMTaHUE YOEXIEHHOCTH B BO3MO’KHOCTH ITO3HAHHS YeJIOBE-
KOM >KMBOW IMPHUPOJBI, HEOOXOJIAMMOCTH OEpPEXHOTO OTHOIICHUS
K HEH, COOII0JIEHNsI 3THYECKUX HOPM NpHU IMPOBEIACHHUH OHOJIO-
THYECKUX HCCIJIeIOBAHUM;

— OCO3HAHMWE [EHHOCTH OWOJOTMYECKUX 3HAaHHUW JUIS ITOBBIIIE-
HUSI YPOBHSI DKOJIOTUYECKOW KyJIBTYPBI, UII (POPMHPOBAHUSA
HAyYHOTO MHPOBO33PEHUS;

— MpPUMEHEHHE MPHUOOPETEHHBIX 3HAHUNW M YMEHHH B TOBCEIHEB-
HOW JKHU3HU A1 OLEHKHU IOCJEACTBUU CBOEH NEATEIBHOCTH IIO
OTHOUICHHUIO K OKpPY’Karollel cpene, COOCTBEHHOMY 30POBBIO;
o0oCcHOBaHHME M COONMIOAEHHWE Mep NpOoPHUIAKTHKH 3aboJieBa-
HUM.

MECTO VYEBHOT'O IIPEAMETA «BMOJIOI'US» B YYEBHOM IIJTIAHE

B cucreme cpennero o6Gmero oOpaszoBanHus «buoisorusi», u3zy-
yaeMmasi Ha 0a30BOM YPOBHE, SIBIISICTCS 00s3aTelbHBIM y4eOHBIM



MPEIMETOM, BXOJSIIIUM B COCTaB IMPEAMETHON 0Opa3oBaTEIIBHOMU
obnactu «EcTecTBeHHBIC HayKu». YUYEOHBIM I[JIaHOM Ha ¢& u3y-
qyeHue oTBeneHo 68 ydeOHbIX wacoB, mo 1 wacy B Hemenro B 10 m
11 xiaccax COOTBETCTBEHHO. lIpemyCMOTpEeHHBIH TpU OSTOM pe-
3epB CBOOOJHOTO YYEOHOTO BPEMEHH PCKOMEHIYETCS HCIOJIB30-
BaTh JUIS MOBTOPEHHUsI M 3aKpeIUICHHs MaTepuasia, a Takxke ped-
JIEKCHH.

NMNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA YYEBHOTONMPEOAMETA
«BUOJIOIrA»

Cornacao PI'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe-
3yJIbTaTaM OCBOCHHSI OOYYaIOUIMMHCS IPOTpaMM CpeJHero ooiie-
ro 0oOpa30oBaHHUA: JUYHOCTHBIM, METAIlPESIMETHBIM U IIPEIMET-
HBIM.

JMYHOCTHBLIE PE3Y/IbTAThI

B cTpykType NHUYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS IIpeaMeTa
«buonorus» BBIACIEHBI CICAYIOIIME COCTAaBISIOIINE: OCO3HAHUE
00ydJaromMMHACS POCCHUUCKON TpaXKTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHUIO, CaMOCTOSTCIBHOCTH H CaMo-
OINpENIeICHUIO; Haauyue Mmomusayuu K OOy4YeHUI0 OWOJIOTHH;
yenenanpaeiennoe paszeumue BHYTPEHHUX YOEXKICHHH JIMYHO-
CTH Ha OCHOBE KIIFOUEBBIX IICHHOCTEH W WCTOPHYECCKHUX Tpagu-
U pa3BUTHUS OWOJOTHYECKOTO 3HAHHUS, 20MOBHOCHMbL U CHOCOO-
Hocmb O0ydYaroIMXCS PYKOBOJCTBOBATHCS B CBOCH NESITEIbHOCTH
IICHHOCTHO-CMBICIIOBEIMHA ~ YCTAaHOBKaMH, MPHUCYIIUMH CHCTEME
OHMOJIOTUYECKOTO O0O0pa30BaHUs; Hajluyue SKOJIOTHYECKOTO npaso-
co3HaHnusl, CNOcoOHOCcmu CTaBUTh LEJIM W CTPOUTH >KU3HEHHbIC
MJIaHBI.

JInaHOCTHBIE pe3yibTaThl OCBOCHUS mpeamera «buomorus» 1mo-
CTUTAIOTCSI B €JUHCTBE y4eOHOW U BOCIMTATEIBHOU JESITEIIbHO-
CTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCHUCKUMHU COIHMO-
KYJIbTYPHBIMHA, WCTOPHYCCKHMH U JTyXOBHO-HPaBCTBCHHBIMH IICH-
HOCTSIMH, TMPHUHITHIMH B OONIECTBE IIpaBHJIaMH © HOpPMaMU
MMOBEICHUSI U CIIOCOOCTBYIOT MIpoIleccaM CaMOITIO3HAHUs, CaMOBOC-
MMUTAHUS W CaMOPAa3BUTHUs, Pa3BUTHA BHYTPCHHEH IMO3UIIHU
JIMYHOCTH, IATPUOTU3MAa, YBAXKCHHUS K 3aKOHY W IIPaBOIOPSAKY,

YeJIOBEKY TpyJda W CcTapmieMy IIOKOJCHHIO, B3aMMHOTO YyBaXe-

HUsI, OEpEeXHOTO OTHOIICHHUS K KYyJIbTYpPHOMY HACJIEIUI0 U Tpa-
JULMSIM MHOTOHalMoOHallbHOro Hapojaa Poccuiickoit ®depepauuu,
OpUpoOJIe U OKpY>Karoliel cpene.

JInaHOCTHBIC pe3yJbTaThl OCBOCHUS ydeOHOTO mpemmera «buo-
JIOTUSD» HOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH OOydaro-
IIUXCSI PYKOBOJACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH IMO3UIIH -
el JIMYHOCTHU, CHUCTEMON ILEHHOCTHBIX OPHUEHTALMUM, MO3UTUBHBIX



BHYTPCHHUX yGC)KHCHHﬁ, COOTBCTCTBYIOIIUX TpPaAULIMOHHBIM IICH-
HOCTsAM pOCCHﬁCKOFO 06HI€CTBa, paCclinpeHUC KU3HCHHOTO OIIbITa
U OIbITa OCATCIIBHOCTH B IIPONECCE peajim3alii OCHOBHBIX Ha-
HpaBHeHI/Iﬁ BOCHHUTATEIBLHOMI ACATCIBbHOCTH, B TOM YHCJIC B YaCTH:

1.

I'pakaHCKOro BOCIUMTaHUA:

c(hOpMHUPOBAHHOCTh TPAXKTAHCKONW MO3WLIUH  00ydYaromerocs
KaK aKTUBHOTO M OTBETCTBEHHOI'O HYJIE€HA POCCHHCKOTo 0O0Ie-
CTBa;

OCO3HAaHHE CBOMX KOHCTHUTYHHOHHBIX IIpaB M OOSI3aHHOCTEH,
YBa)X€HHE 3aKOHa U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM AESITEIBHOCTU HPHU CO3-
JJaHUN y4YeOHBIX NIPOEKTOB, PEIICHWM Y4YEOHBIX M IIO3HaABa-
TEJIBbHBIX 3a/ad, BBIIIOJHEHUN OHOJOTMYECKUX DKCIIEPHMEHTOB;
CHOCOOHOCTh ONpenesaTh COOCTBEHHYIO IO3UIMIO IO OTHOIIE-
HUIO K SIBJICHUSIM COBPEMEHHOMW J>XM3HU U OOBSCHITH e&;
YMEHHE YYHUTHIBAaTh B CBOUX JCHCTBUSIX HEOOXOIMMOCTH KOH-
CTPYKTHBHOTO B3aMMOJCHCTBHS JIIOAEH C pa3HBIMH YOEKICHHU-
SAMH, KYJbBTYPHBIMU HNCHHOCTSAMU U COLHUAJIBHBIM ITOJTOXKCHHUCM;,
TOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOIO BBI-
IIOJIHCHU A y‘IC6HLIX, IIO3HABATCJIIBbHBIX HW HCCICA0BATCIBCKUX
3a7a4, YB@XXUTEIbHOE OTHOIIEHHE K MHEHHUIO OIIIOHEHTOB
npu OOCY’>KISHUH CIIOPHBIX BOIPOCOB OHOJIOTHUECKOTO COJIEp-
JKaHHUS;

TOTOBHOCTb K 'YMaHUTApPHOW U BOJIOHTEPCKOU JEATEIBbHOCTH.

IlaTpOTH4YECKOr0 BOCHUTAHMA:

c(hopMHUPOBAHHOCTh POCCUHCKON TPaXJaHCKOW HJICHTUYHOCTH,
naTpuoTU3Ma, YBaXKEHHUsS K CBOEMY Hapoay, YyBCTBa OTBET-
CTBEHHOCTH nepen PonuHoW, ropaoctu 3a CBOW Kpad, CBOIO
Ponuny, cBO#l sI3bIK M KYJbTYpPY, IPOILIJIOE U HACTOSIIEE MHO-
roHallMoOHajbHOro Hapozaa Poccuu;

LHEHHOCTHOE OTHOILIEHHE K IPUPOJHOMY HACIEIUIO U HaMSIT-
HUKaM OPHUPOJBI;, JTOCTHXKEHUsIM Poccum B HayKe, UCKYCCTBE,
COOpTE, TEXHOJIOTUAX, TPYIE;

— CII0COOHOCTH OI€HUBaATh BKJIaJ pOCCHﬁCKHX y‘léHI:IX B CTa-

HOBJICHHC W pa3BHTHE OHOJIOTWH, ITOHHMMaHWE 3HAYCHUS OHO-
JIOTUHU B IIO3HAHUHMU 3aKOHOB ]'IpI/IpO)IBI, B JXXH3HHM YCJIOBCKA H
COBPEMEHHOTO OOIIIecTBa;

uneiiHass yOekIEHHOCTh, TOTOBHOCTh K CHyXeHHI0 OTedecTBy
A ero 3alluTe, OTBETCTBEHHOCTHh 3a €ro Cyan0y.
JlyXOBHO-HPABCTBEHHOT0 BOCHUTAHUSA:

OCO3HAHWE IYXOBHBIX IICHHOCTSH POCCHUCKOTO Hapona;
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHS, 3THYCCKOIO IMO-
BEJICHUS;

CITOCOOHOCTH OIICHHBATh CHTYAallMI0O W NMPHUHUMATh OCO3HAHHBIC
pCLICHUsSI, OPUCHTHUPYSICh Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI
W IEHHOCTH;



— OCO3HaHWE JMYHOIO BKJIaJa B IOCTPOCHUE YCTOMYMUBOIO Oymy-
LIErO;

— OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTEISM, CO3JaHUIO
CeMbHM Ha OCHOBE OCO3HAHHOT'O MPUHSITUS IIEHHOCTEH CceMeii-
HOHW >KW3HH B COOTBETCTBHH C TPaAUIUSIMU HApog0B Poccuu.

4. ICTeTU4YeCKOro BOCIUTAHUS:

— 3CTCTUYCCKOC OTHOHMICHHEC K MHPY, BKJIOYasd 3CTCTUKY 6LITa,
HAy9YHOTO M TEXHHYECKOTO TBOpPUYECTBa, CHOpTa, TpyHa, OOIIe-
CTBCHHBIX OTHOIICHWM;

— IIOHUMAHHUEC DMOIIMOHAJIBHOTIO BOSHeﬁCTBHH JKUBOU opupoabsl U
€€ ILIEHHOCTH;

— I'OTOBHOCTB K CaMOBBIPpAXXCHHUIO B PpPa3HbIX BHAaX HUCKYCCTBA,
CTPCMJICHUC TMPOABJIIATH Ka4C€CTBaA TBOpquKOﬁ JIUYHOCTMU.

5. ®¥3UYeCKOro BOCHIUTAHUSA:

— NMOHMMAaHWE M peajnu3anus 3J0poBoro um OeszomacHoro oodpasza
J)KU3HHU (3I0pOBOE THUTAaHUE, COOJIIOJICHHME TUTMEHWYECKHX Ipa-
BWJI M HOpPM, cOajJaHCUPOBAaHHBIH PEXHUM 3aHITHUH M OTIbIXA,
peryisipHas ¢u3ndeckas aKTHUBHOCTh), OCpPEKHOTO, OTBET-
CTBEHHOI'O M KOMIIETCHTHOI'O OTHOIICHUSI K COOCTBEHHOMY (u-
3UYECKOMY U ICUXHYECKOMY 3J0POBBIO;

— NOHMMaHWE IEHHOCTH TIPaBWJI WHIMBUIYaJIbHOIO M KOJUICK-
TUBHOTO O€30ITaCHOTO IIOBEJCHHUSI B CHTYAIMsIX, YTPOXKAIOIIUX
3J0POBBIO U KU3HU JIOJEH;

— OCO3HAHMWE MOCJEJICTBUH W HENPHUSITHE BPEIHBIX IPUBBIUCK
(yrmorpebneHust aJKOroJjisi, HAPKOTUKOB, KypPCHUS).

6. TpyAoBOro BOCIMTaHMA:

— TOTOBHOCTBH K TPYyJy, OCO3HAaHHWE IIEHHOCTH MacTepCTBa, TPY-
nonrooue;

— TOTOBHOCTB K aKTUBHOU JIEATEILHOCTH TEXHOJIOTHYECKOM U CcO-
MUaJIbHOW HaNpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,

NNAHUPYEMbIE PE3YIIbTATbl OCBOEHUA YYEBEHOIOMPEOMETA
«BNONOorna»

Cormacao ®I'OC COO, ycTraHaBIWBAIOTCSI TpeOOBaHUA K pe-
3yJabTaTaM OCBOCHUS OOYYaIOIUMHUCS IMPOTpPaMM CpeHero ooIlie-
Tro 06pa3OBaHI/I$[: JIMYHOCTHBIM, METANIpCAMETHBIM " npeamMeT-
HBIM.

JMYHOCTHBIE PE3Y/IbTAThI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS IIpejamMeTa
«buosorus» BbIAEHEHbl CIEAYIOLIUE COCTAaBJISIIOLIUE: OCO3HAHUE
o0y4JaromMMHUCsT POCCHUHUCKONW TPaKJaHCKOW HWACHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEJIBHOCTH W CaMoO-
OINPENENCHUIO; Haauyue Mmomusayuu K OOy4YeHHIO0 OWOoJIOTHH;



yeneHanpasieHHoe pazéumue BHYTPCHHHUX  yOCKICHUU JIUYHO-
CTH Ha OCHOBE KJIIOYEBBIX II€EHHOCTEH W HCTOPUYECKUX Tpaau-
O pa3BUTUS OWOJOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOO-
Hocmb 00yYaroImMXCsd PYKOBOJICTBOBATHCS B CBOCH NESITEIBHOCTH
IIEHHOCTHO-CMBICJIOBBIMU ~ yCTAaHOBKAaMH, NOPUCYIIUMU CHUCTEME
OHMOJIOTUYECKOTO O0O0pa30BaHUA; Hajluyue SKOJIOTHUECKOTO npaso-
CO3HAHUsl, CROCOOHOCMU CTAaBUTh IIEMW W CTPOUTH >KU3HCHHBIC
TJIaHbI.

JInuHOCTHBIE pe3ysibTaThl OCBOEHUsI Tpeamera «buomorus» mo-
CTUTAIOTCSI B €IMHCTBE YUYCOHOW W BOCIHUTATEIIFHOU HOESTEIHHO-
CTU B COOTBETCTBUU C TPAJUIMOHHBIMU POCCUUCKUMHU COLIHO-
KYJIbTYPHBIMH, HCTOPUYECKUMHU MU JTYXOBHO-HPABCTBEHHBIMH II€H-
HOCTSAMH, TPHUHITHIMH B OOMIECTBE IIpaBWJIaMH ¥ HOpPMaMH
MMOBEICHUS U CIIOCOOCTBYIOT MIpoIleccaM CaMOIIO3HAHUs, CaMOBOC-
NUTAaHUSI YW CaMOpPa3BHUTHUS, PAa3BUTHUS BHYTPEHHEH TIO3UIIUH
JIMYHOCTH, MaTPUOTHU3MA, YBaXXEHHUSI K 3aKOHY W MPaBONOPSAKY,

HCJIOBCKY Tpyda W cTapmieMy IIOKOJCHHUIO, B3aHMMHOI'O YBaXKe-

HUsI, OEpPEeXHOTO OTHOLICHHUS K KYyJIbTYpPHOMY HACIEIUIO U Tpa-
AULUSAM MHOTOHAalMOHaJIbHOro Hapojaa Poccuiickoit ®denepauuu,
MIPUPOJIC U OKpY KAIoMIeil cpere.

JImuHOCTHBIE pe3yibTaThl OCBOCHHsI ydeOHoOro mnpeamera «buo-
JIOTUSD» HOJDKHBI OTPakaTh TOTOBHOCTB M CIIOCOOHOCTH OOydaro-
IIUXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHOU BHYTPEHHEH ITO3UIIM -
en JIMYHOCTH, CHUCTEMOM IHIEHHOCTHBIX OpHeHTaHI/Iﬁ, IIO3UTUBHBIX
BHYTPEHHUX YyOEXJeHUH, COOTBETCTBYIOUINX TPaJUIIMOHHBIM II€H-
HOCTSM POCCHICKOro OOIIecTBa, pacHIMpeHUE >KU3HCHHOTO OIBITa
U ONbITa JISSITEILHOCTU B MPOIIECCE pealn3aliid OCHOBHBIX Ha-
HpaBHeHI/Iﬁ BOCHHUTATEIbHON ACATCIBHOCTH, B TOM YHCJIC B 4HaCTH:

7. 'paxXaHCKOro BOCIIUTAaHUA:

— c(OpMHUPOBAHHOCTh TPAKITAHCKONW NO3HIHH  00ydYaromerocs
KaK aKTUBHOTO M OTBETCTBEHHOIO YJIeHa POCCHUCKOTro oOIe-
CTBa;

— OCO3HAHHE CBOUX KOHCTUTYIMOHHBIX IMpaB MU OOSA3aHHOCTEMH,
YBa)XXEHHE 3aKOHA U MPaBOIOPSIAKA;

— T'OTOBHOCTh K COBMECTHOW TBOPYECKOW AEATEIIbHOCTH NPHU CO3-
JTaHUM YYEOHBIX IIPOCKTOB, PCIICHWH YyYEOHBIX W II03HaBa-
TEIILHBIX 3aJ1a4, BBINOJHCHHUU OHWOJIOTHYECKUX SKCHCPHUMEHTOB;

— CIIOCOOHOCTh ONpeaesaTh COOCTBEHHYH MHO3HIIMIO IO OTHOIIC-
HUIO K SIBJICHHUSIM COBPSMCHHOW JXWU3HU U OOBSICHATH cE;

fyMeHI/Ie yT-II/ITBIBaTL B CBOUX HeﬁCTBHﬂX HGO6XOJII/IMOCTB KOH-
CTPYKTUBHOTO B3aMMOJCHUCTBUS JIOAEH C Pa3HBIMH YOEKICHU-
SIMU, KYJIbTYPHBIMHM L€HHOCTSIMH M COLIMAJIbHBIM I10JIOKEHUEM;

— T'OTOBHOCTBH K COprIIHquCTBy B npouecce COBMECCTHOI'O BBbI-
MMOJTHCHUSI YYEOHBIX, ITO3HABATCIILHBIX W HWCCJICHOBATEIIbCKUX
3a7lay, YBAXUTEIbHOE OTHOILIEHHE K MHEHHUIO OIIIIOHEHTOB
pH OOCYXXJIESHHUU CIOPHBIX BOMPOCOB OHMOJIOTHYECKOTO COIEP-



JKaHUS;
TOTOBHOCTH K TYMaHHUTApPHOW U BOJIOHTEPCKOU NESATECIBLHOCTH.

[IaTpOTHYECKOro BOCHUTAHUA:

c(OpPMHUPOBAHHOCTh POCCHUMCKON TI'pakIaHCKOH HIACHTHYHOCTH,
NMaTpUOTU3Ma, YBAXXEHHUsI K CBOEMY Hapoay, 4YyBCTBAa OTBET-
CTBEHHOCTH nepen PoauHol, ropaoctu 3a CBOW Kpal, CBOIO
Ponuny, cBOil sI3bIK M KyJBTypy, IPOIIIOE U HACTOSAIIEE MHO-
roHauuoHanabHOro Hapona Poccuu;

IIEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEIHUIO U MaMsiT-
HUKaM OPUPOIBI;, JOCTHXEHUsIM Poccuu B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX, TPYIE;

— CIOCOOHOCTH OLICHUBATh BKIJAJ POCCHUCKHX Y4YEHBIX B CTa-
HOBJICHHUC W PpPa3BUTUC 6I/IOJ'IOFI/II/I, IIOHUMAHHUEC 3HA4YCHMU 61/10-
JJOTUM B TIO3HAHHWU 3aKOHOB IMNPpUPOAbLI, B XHU3HHW YCJIOBCKa H
COBPEMEHHOI'0 OOIIECTBA;

— uaeiHas yOe)KIEHHOCTh, TOTOBHOCTh K CIy)eHHI0O OTedecTBy
M ero 3aluTe, OTBETCTBEHHOCTH 3a €ro CyIbOy.

9. /lyXxOBHO-HPABCTBEHHOI0 BOCINHUTAHMS:

— OCO3HaHWE IYXOBHBIX IEHHOCTEH POCCHUCKOTO Hapona;

— ¢(hOpMHUPOBAHHOCTh HPABCTBCHHOI'O CO3HAHHWS, 3THUYCCKOrO IMO-
BEJICHUS;

— cHOCOOHOCTh OIlEHHWBATh CUTYAllMI0 M OPUHUMATh OCO3HAHHBIE
peILICHUsI, OPUCHTHUPYACh Ha MOpPaIbHO-HPABCTBEHHBIC HOPMBEI
U IIEHHOCTH;

— OCO3HaHHWE JUYHOTO BKJaJa B MOCTPOSCHUE yCTOWYHBOTO Oymy-
IIeT0;

— OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJHUTEISIM, CO3JaHHUIO
CEeMbH Ha OCHOBE OCO3HAHHOTO MPHUHSTHS IIEHHOCTEH ceMeli-
HOW J>KH3HU B COOTBETCTBUH C TPaAUIIHAMH HapomoB Poccum.

10.3cTeTUYeCKOro BOCMUTAHUS:

— DCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYAas SCTETUKY OBITa,
HAy4YHOTO M TEXHHYECKOTO TBOpPYECTBa, COOpTa, Tpyaa, oOiie-
CTBECHHBIX OTHOIIEHUN;

— MOHUMAaHHE SMOIIMOHAJIFHOTO BO3ICHCTBHS >XUBOW NPHUPOABI U
e IEeHHOCTH,

— TOTOBHOCTh K CaMOBBIPDa)XCHHIO B Pa3HBIX BHUJaX HCKYyCCTBa,
CTpEMJIEHHE IMPOSIBIISATh KauecTBa TBOPUECKOW JIMYHOCTH.

11.Pu3N4YeCKOro BOCIUTAHUSA:

— NOHUMAaHHWE W pealu3alusi 310pOBOro M Oe3ormacHoro obOpasa
JKU3HH (30POBOC IHUTAaHUE, COOJIOJICHWE THTHCHUYECKHUX IIpa-
BIJI W HOPM, cOaJTaHCHPOBAHHBIA PEXKUM 3aHITHH W OTIBIXA,
peryisipHass (¢Gu3MYecKass aKTHBHOCTB), OCpEKHOTo, OTBET-
CTBEHHOTO W KOMIIETCHTHOT'O OTHONICHHS K COOCTBEHHOMY (u-
3I/I‘-IE:CKOMy nu HCI/IXI/I‘-ICCKOMy SHOPOBBIO;

— MOHUMAaHHE I[EHHOCTH IIPaBHJI WHIUBHIYAJIbHOTO H KOJUJICK-
TUBHOTO O€30MacHOro IMOBEJAEHUS B CUTYAIHUIX, YTPOKAIOIIHUX
3JI0POBBIO U KWU3HHU JIOJCH;



— OCO3HAaHHE MOCJIEACTBUM M HEMNPUSITUE BPEIHBIX IPUBBIYEK
(ynorpeObyieHusI aJIKOTOJIs, HAPKOTUKOB, KYPEHHS).

12.TpyAo0oBOro BOCIUTAHUSA:

— TOTOBHOCTBH K TPYyJy, OCO3HAaHHWE LIECHHOCTH MacTEpCTBa, TPYy-
noJroodue;

— TFOTOBHOCTH K aKTUBHOH JI€SITEJIBHOCTH TEXHOJIOTMYECKOM U CO-
[UAJIbHOW HaNpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATH,



IUIAHUPOBATh M CaMOCTOSITCIIBHO BBIIOJHSTE TaKyIO ACsITEIIb-
HOCTB;

WHTEpEeC K pa3udHbIM cdepamM mpodeccHoOHATbHON HesTeb-
HOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oynmymieil mpo-
(eccun m peanm3oBBIBaTh COOCTBEHHBIC XM3HECHHBIC IJIAHBI;
TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHWIO M camMooOpa3oBa-
HUIO Ha TIPOTSDKEHUM BCEH KHU3HU.

13. JKO0JI0rM4YecKoro BOCIMTaHUA:

SKOJIOTHYECKH IIEJIECOOO0pa3HOE OTHOIIEHHE K IPUPOJIC KaK HC-
TOYHUKY >KH3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;
MOBBIIIIEHHE YPOBHS YKOJIOTHYECKON KYJIbTYPbhI: IPHOOpETSHUE
OIIBITA IUTAHUPOBAHUSA MOCTYIKOB M OLEHKH HX BO3MOJKHBIX
MOCJIEACTBUM JUISI OKPY>KaroLIEU Cpelbl;

OCO3HaHME TJI00aIbHOTI0 XapakTepa YKOJIOTHYECKHUX NPoOJIieM U
OyTeW UX pEIICHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble IPU H3yYCHUH
OHMOJIOrMHU 3HAaHUSI U yMEHHs IPU PEUICHUU NpoOJieM, CBs3aH-
HBIX C paluOHAJbHBIM MPHUPOIOIOIB30BaHNEM (coOioneHne
NpaBUJII NOBEAECHUS B NPUPOAE, HANPABICHHBIX HA COXpaHe-
HHE pPaBHOBECHUS B D3KOCHUCTEMaxX, OXpaHy BHJIOB, JKOCHCTEM,
ouocdepnr);

AKTUBHOE HEMNPUATHE AEHUCTBUU, OPUHOCSIINX BPEd OKPYKaro-
e mpUpOTHOU cpene, YMEHHE MPOTHO3UPOBAThH HEOIaromnpu-
SITHBIE DKOJOTHYECKHE MOCIEIACTBUS MPEANIPUHUMAEMBIX JIEH-
CTBUI U NpeaoTBpalaTh HUX;

HaJINYME PAa3BUTOIO JKOJIOTHUYECKOrO MBIIUICHHUS, SKOJOTHYe-
CKOH KYJIBTYpBI, OIBITAa IEATECIBHOCTH JKOJOTMYECKON HaIpas-
JIECHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS MMHU B IIO3HABaTEllb-
HOM, KOMMYHUKATUBHON M COLUAJBbHONU MpPaKTUKE, TI'OTOBHO-
CTH K YYaCTHIO B NPAKTHYECKON AEATEIBHOCTH SKOJOTHUYECKOU
HanpaBJIECHHOCTH.

14. IlleHHOCTM HAy4YHOro NO3HAHUA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUsI, COOTBETCTBYIOWIETO CO-
BPEMEHHOMY YPOBHIO pPa3BUTHs HAYKH M OOIIECTBEHHOM Ipak-
THKH, OCHOBAaHHOTO Ha JHaJIOTe KYyJIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOEro MecCTa B IMOJIUKYIBTYPHOM MHPE;
COBEpIICHCTBOBAHUE SI3BIKOBOII W  UYMUTATEIbCKOM  KYJIBTYpPBHI
KaK CpeICcTBa B3aMMOIECHUCTBHUS MEXJIYy JJIIOJABMH W IIO3HAHUSI
Mupa;

IMOHUMaHHEe crnenu@uKu OHOJIOTMM Kak HayKH, OCO3HaHue eé
posii B (OpPMHUPOBAHMH PAIMOHAIBHOIO HAyYHOTO MBIIILIE-
HUs, CO3JaHWHM IIEJOCTHOTO MPEACTABIICHUS OO0 OKpPY’)KarolleM
MHpE KaK O €OWHCTBE IPHUPOIBI, HUEJIOBEKa M OOIIecTBa, B II0-



3HAHUM IPUPOIAHBIX 3aKOHOMEPHOCTEH M peleHHH npodiieM
COXpaHEHUs IPHUPOJTHOIO PaBHOBECUS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JUISI COBPEMEHHOW Iu-
BUJIM3ALIMH: OOECIIEYCHHsI HOBOI'O YPOBHSI PAa3BUTHS MEIHIH-
HBI, CO3JaHMs IIEPCIICKTUBHBIX OHMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTtb pecypcHbIe HPOOJISMBI Pa3BUTHS YEJIOBEUECTBA; IIOUC-
Ka TyTeld BBIXOJa W3 TJIOOAIBHBIX DKOJOTHYECKHX MpOOIeM U
oOecrieueHusl nepexoja K YCTOWYMBOMY pPa3BUTHIO, palHo-
HAJIBHOMY HCIIOJB30BAaHHUIO NPUPOIHBIX PECypcoB U (GOpMHPO-
BaHHMIO HOBBIX CTaHIAPTOB >KHU3HH;

3aMHTEPECOBAHHOCTh B TNOJIYYEHHUU OHOJIOIrMYECKUX 3HAHUN B
LeJIsIX IOBBIMICHUS O00medl KyJIbTyphl, €CTECTBCHHO-HAy4YHOU
rPaMOTHOCTH KakK COCTaBHOW dYacTH (YyHKIHMOHAIBHOH Tpa-
MOTHOCTH oOOydaromuxcsi, (GpOopMUPYEeMOl NpU HU3y4YeHHUH OHO-
JIOTHH;

IIOHUMaHHE CYIIHOCTH METOJOB IIO3HAHUs, HCIOIB3yEeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTBH MCIIOJIb30BaTh MOJy4dyacMble
3HAHUsS JUIS aHaliM3a U OOBSCHEHWS SIBICHUH  OKpPY’KaIOIIEro
MHpa U MPOUCXOIAIINX B HEM HM3MECHCHHUH; YMEHHE JienaTh 000-
CHOBaHHBIC 3aKJIIOYCHHS HAa OCHOBE HAyYHBIX (PAKTOB U HUMEIO-
IIUXCS JAHHBIX C IEJIBIO MOJYyYEeHHUs] JJOCTOBEPHBIX BBIBOJOB;
CHOCOOHOCTh CaMOCTOSITEILHO HCIIOJIb30BaTh OHOIOTHYECKHUE
3HaHUs Ui PCELICHHs NpoOJeM B peajlbHBIX JXU3HCHHBIX CH-
Tyarusix;

OCO3HaHWE LIEHHOCTHU HAy4YHOUH NesTeIbHOCTH, TOTOBHOCTh OCY-
LIECTBJISITH MNPOSKTHYIO M HCCIICIOBATEIbCKYIO JESTEIbHOCTD
WHIAWBUIYQJIBHO U B TPYIIIIE;

—TOTOBHOCTh M CIIOCOOHOCTh K HEIIPEPHIBHOMY OOpa30BaHUIO U

€caMOOOpPa30BaHNIO, K AKTUBHOMY IIOJIy4EHHUIO HOBBIX 3HaHHUHU
1Mo OHOJIOTUHM B COOTBETCTBHUM C XMU3HEHHBIMHM NOTPEOHOCTSIMH.
B mnpouecce noCTHUkKEHHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS

O0y4YaroMIMMHUCS MPOrpaMMbl CPEIHEro oOIIero ooOpa3oBaHUs Y
00yYaKOIMIUXCSI COBEPIIEHCTBYETCS OMOYUOHANBHBIIL UHMELLICKN,
MPEAIOIararonrii copMHUPOBAHHOCTD:

— camoco3nanusl, BKIIOYAIONMIETO CIIOCOOHOCTH MOHUMATH CBOE

IMOIIMOHAIBHOE COCTOSIHHEC, BHJICTh HAIIPABIICHUS Pa3BU-
THUSI COOCTBEHHOW OMOIIMOHAIILHOW cQepbl, OBITh YBEPECHHBIM
B ceoe;

— camope2yaupoearHusl, BKIIIOYAOIECTIO CaAMOKOHTPOJIb, YMCHHC

MIPUHUMATh OTBETCTBEHHOCTH 32 CBOE IIOBEJICHUE, CIIOCOOHOCTH
aJIalITUPOBATBCS K DOMOIMMOHAJIBHBIM H3MEHEHHSIM W NPOSB-
JSITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;



— GHYymMpeHHel Momugayuu, BKIIOYAIOUICH CTpeMJIEHHUE K J0-
CTUKEHHUIO 1eJM ¢ YCIleXy, OMNTHMHU3M, HWHUIIUATUBHOCTb,
YMEHHE AEeMCTBOBATh, UCXOASl U3 CBOUX BO3MOJKHOCTEH;

— omnamuu, BKIIOYAIOMIEH CIIOCOOHOCTh MMOHWMATh 3MOIIHO-
HaJIbHOE COCTOSIHUE APYTUX, YUUTHIBATh €r0 NPH OCYIIECTBIIC-
HUU KOMMYHHUKAIIMH, CHOCOOHOCTh K COYYBCTBHIO U COIIepe-
JKUBAHUIO;

— coyuanbHblX HABBIKOB, BKIIOYAIOMIUX CIIOCOOHOCTHh BBICTpAaH-
BaTh OTHOIIICHUS C JPYTHMH JIFOABMU, 3a00TUTHCSI, MPOSIBIISATH
HHTEpPEC U pas3pernath KOH(MIUKTHI.

METAMNPEAMETHbIE PE3Y/IbTATbI

MeTtanpenMeTHBIE PE3yJbTaThl OCBOCHUS YYEOHOTrO IIpeaMeTa
«buonorus» exnrouarom: 3HaYUMBbIE 11 GOPMUPOBAHUS MHUPO-
BO33PCHHUSI OOYyYAaIOIIUXCSI MEXIUCHUIUIMHAPHBIE (MEXIpPEIMET-
HBIE) OOIEHAay4YHBbIEC IMMOHSTHS, OTPAXKAIOIIHE IIEJIOCTHOCTh HAy'-
HOM KapTHUHBI MUpPaA U CICHU(PUKY METOJIOB IMO3HAHMUSI, UCIIOIb3Y -
€MBIX B CGCTECTBEHHBIX HayKax (BEIIeCTBO, DHEPTHs, SIBJIICHHUE,
npoliecc, cucremMa, Hay4YHbIi (akT, HIPUHIUIL, TUIOTE3a, 3aKOHO -
MEpPHOCTB, 3aKOH, TEOpHUsI, UCCIICAOBaHNE, HaOIIOAeHIE, N3Mepe-
HUE, DKCHEPUMEHT W Jp.); YHUBEpCaJbHbIC y4YeOHBbIC JEHCTBUS
(nmo3HaBaTenbHbIE, KOMMYHHUKATUBHbBIC, PETryJIITUBHbIE), obecre-
quBaromue GopMupoBaHue GyHKINOHAITHHONW IPaMOTHOCTH U CO-
MUAIBHONW KOMIIETEHIIMH OOYyYaroIINXCsl; CIIOCOOHOCTH OOydaro-
IUXCS UCHOJIB30BaTh OCBOECHHBIE MEXKIUCHUIUIMHAPHBIE, MHUPO-
BO33pEHUYECKHE 3HAHUSA M yHHUBEpCaJIbHbIE ydeOHBIC NCHCTBUS B
NO3HABaTEJIbHON M COLMAJIBHON IMpPaKTHKE.

MertanpeiMeTHbBIE PE3yJIbTaTbl OCBOCHUSI IPOrPaMMBI CPEIHETO
oOmiero oO6pa3oBaHUA TOJKHBI OTPaXaTh:

OBjafileHUe YHUBEPCAJIBHBIMU Y4e€GHbBIMH IO3HABaTeJbHbIMH
JAeHCTBUAMU:

1) 6a3oBble JIOTUYECKHE [elCTBUSA:

— CaMOCTOSITEIIFHO (OPMYIIMPOBATh W aKTyaJIM3UPOBATH IIPOOIIE-
My, paccMaTpuBaTh €€ BCECTOPOHHE;

— HCIIOJIB30BaTh IIPH OCBOCHUHU 3HAHUW NPUEMBI JIOTHYESCKOTO
MBINIJICHUST (aHalW3a, CUHTE3a, CPaBHCHHUs, KIIaCCU(UKAIINH,
0000IIeHus), pPacKPhIBATh CMBICI OHWOJOTHYECKHUX TMOHSITHH
(BBIICIIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIHBATH CBSI3U
C JIPYTUMH MMOHSATHSIMU);



— omnpeaciiaTh LEJIN ACATCIIBHOCTHU, 3aJaBasi HnapamMeTpbl U KpU-

2)

TEPUH HUX JIOCTHIKCHHUS, COOTHOCHUTBH PE3yJIbTaThl ICITCIBHO-
CTH C MOCTaBJICHHBIMU ILICJISIMU,

HUCIIOJIF30BaTh OMOJIOTHYECKUE TTOHATHS IJIsI OOBsICHEHUS (pak-
TOB U SIBJICHUM >XHUBOM TNPUPOJIHBI;

CTPOUTH JIOTHYECKUE PaCCYyKICHUS (MHAYKTUBHBIC, NCITyKTHUB-
HBIC, 10 aHAJOTHUH), BBISIBIIATH 3aKOHOMEPHOCTH W IIPOTHUBO-
peyusi B pacCMaTpUBACMBIX SIBJICHUSIX, (DOPMYJIHPOBATH BBIBO-
Obl U 3aKIIOUCHUS;

MIPUMEHSITh CXEMHO-MOJEIbHBIC CPEACTBa IS IIPEICTABICHUS
CYIICCTBCHHBIX CBsI3¢i M OTHOIICHUN B HM3y4YacMbIX OWOJIOTH-
YECKUX OOBCKTaX, a TaK)KE NPOTUBOPCYUIl pPa3HOro poja, BhI-
SIBJICHHBIX B PA3IWYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;
pa3pabaTeIBaTh IUIaH pEUICHHUS MPOOJIEeMBI ¢ yUETOM aHalIh3a
NUMCHOIIIUXCSI MaTepI/IaJ'II)HI)IX n HeMaTepI/IaJ'H)HI)IX peCprOB;
BHOCHUTH KOppeKTI/IBI)I B ACATCIBbHOCTb, OLICHHMBATh COOTBCT-
CTBHUE pPE3yJIbTATOB IICNSIM, OIICHHUBATHh PHUCKU TTOCICICTBHU
JESITETbHOCTH;

KOOPAMHHUPOBATH U BBIMNOJHATH paboOTy B YCJIOBHUSX peaabHO-
T0, BUPTyaJIbHOTO WU KOMOWHHPOBAHHOTO B3aMMOICUCTBUS;
pa3BHUBaTh KpEaTUBHOE MBIIUICHUE IIPHU PEIICHUHN XU3HCHHBIX
npooinewm;

6a30Bble HCCIeA0BaTe/IbCKHe JelCTBUA:

BJIaJICTh HaBBIKAMH Y4YeOHO-HUCCIICHOBATEILCKOW M MPOCKTHOU
JIeITEJILHOCTH, HaBBbIKAMU paspeuieHus 1npobieMm; obsanarh
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY ITOHCKY
METOJIOB PEIICHUs] MNPAKTHYSCKUX 3aJad, MNPUMEHECHUIO pas-
JIMYHBIX MCTOJOB ITIO3HAHHI,

HUCITOJB30BaTh pPAa3JIMYHBIC BUAbLI ACATCIBHOCTHU 110 MOJIYYCHHIO
HOBOI'O 3HaHHWS, €ro WHTEPIPETAlUU, NMPEOOPa3OBAHUIO U IIPH-
MEHECHUIO B YYEOHBIX CHTyalHUsX, B TOM YHCJE IPH CO3TaHUH
y'-Ie6HI)IX 1 COLIMAJIbHBIX ITPOCKTOB;

(opmupoBaTh Hay4YHBIM THUI MBILUICHHS, BJaACeTh Hay4YHOM
TEPMHUHOJIOTUEH, KIIFOYEBBIMU MOHSATUSIMH U METOJIaMU;
cTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a7adyu B 0Opa3zoBa-
TEJIbHON ACATCIIBHOCTH M XHU3HCHHBIX CUTyalUAX;

BBISIBIISITH [IPUYUHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJHU3HUPO-
BaTh 3aJda4y, BbIABUTATb THIIOTE3Y eé pPEeIICHUA, HAXOIUTH ap-
TYMCHTBI JIsA A0Ka3aTeJIbCTBaA CBOUX yTBep}KﬂeHHﬁ, 3aaaBaThb
rmapamMeTpbl U KPUTEPHUH PEUICHHS;

aHaJIM3UPOBATH ITOJIyUYEHHBIC B XOJ€ PEUICHUs 3a/1a49d Pe3yiib-
TaTbl, KPUTHUYCCKNU OLCHHBATHL HUX AJOCTOBCPHOCTDH, IMPOTHO3MU-
poBaTb UBMCHCHUEC B HOBBIX YCJIIOBHAX,



— JlaBaTh OIICHKY HOBBIM CHUTyallMsIM, OIICHHUBATh IIPHOOPETEH-

3)

HBIHA OIIBIT;

OCYWIECTBJISATh LIEJICHANPABICHHBI TMOHWCK IIEPEHOCA CPENICTB
U CIIOCOOOB IEeWCTBHUA B HNPOPECCHOHAIBFHYIO CpEy;

YMETh NEPEHOCHUTH 3HAHWsI B MO3HABATEJIBHYIO M HpaKTHYE-
CKYyIO 00JIaCTH KU3HEIESTCILHOCTH;

YMETh MHTETPHUPOBATh 3HAHUSI U3 PAa3HBIX IIPEAMETHBIX OOJa-
CTCH;

BBIABHUIaTh HOBBIC HJICH, IPEIAaraTh OPUTHHAIBHBIC TOIX0IbI
W pELICHWs; CTAaBUTh IPOOIEeMBbl M 3ajadH, JOITyCKarollne
anbTEPHATUBHBIC PEIICHUS;

AelCcTBUA N0 pa6oTe ¢ MHGoOpMaLUeii:

OPHEHTHUPOBATHCSI B Pa3IWYHBIX HCTOYHHUKAX HHPOpMaIuu
(TekcTe yd4eOHOro MOCOOWs, HAY4HO-IIOIYJIIPHON JUTepaType,
OMOJIOTHYECKHUX CJIOBapsX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
Oazax JnaHHBIX, B IHTepHere), aHaIu3upoBaTh HHGOPMAILHIO
pa3iIuYHBIX BUIOB M (OPM MPEJICTABICHHUS, KPUTHYECKU OIle-
HHUBaTh €& JIOCTOBEPHOCTH M HENPOTHBOPESYHUBOCTE;
(hopMyIHMpOBaTh 3alpPOCHl U HNPUMEHSITH pPa3JIWYHBIE METOIbI
Ipu TOWCKe M oTOOpe Oumosiormyeckoid mHQoOpmManuu, HE0OXO0-
JUMOM JJIsl BBIITOJIHEHHs] y4eOHBIX 3alad;

npuoOpeTaTh ONBIT HCIIOJIB30BaHUSI WHOOPMAIIMOHHO-KOMMY-
HUKATUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIBTYPY akK-
THBHOT'O HMCHOJIb30BaHUs Pa3JIMYHBIX IMOUCKOBBIX CHCTEM;
CaMOCTOSITEJILHO BBIOMpPATh ONTHMAJIBHYI (GOpMy mpeacrabiie-
HUAs OuoJiormdeckorl wHopmanuu (cXembl, rpaduKH, aHa-
rpamMmbl, TaOJIHUIbI, PUCYHKH H JIP.);

HCIIOJIb30BaTh HAy4YHBIH s3BIK B KayecTBe cpelcTBa npu pado-
Te ¢ Ouosiorndeckoil mHdopMammeil: NpUMeHSITh XUMHYECKHE,
dbuznyeckre U MaTeMaTHYeCKHe 3HaKH W CHMBOJIBL, (GOpMY-
Jbl, abOpeBHATypy, HOMEHKJIATYpPY, HCIIOJB30BaTh W mpeodpa-
30BBIBAaTh 3HAKOBO-CUMBOJIMYECKHUE CpPEJCTBA HArJISIIHOCTH;
BJIaACeTh HABBIKAMH PAaCHO3HABaHUs M 3allUTHl HHOOpMaLUH,
nHGOPMaMOHHON 0€30MacHOCTH JIMYHOCTH.

OBJIaJ.IEHl/le YHUBEpCa/IbHBIMHA KOMMYHUKATUBHBIMHA AeﬁCT-
BUAMM:

1)

o0l eHHe:

— OCYHICCTBJIATbH KOMMYHHKAIIUU BO BCEX cq)epax KHNU3HU, aK-

TUBHO Yy4YacTBOBAaTh B JHAJOre WA JAUCKYCCHH MO CYIICCTBY
obcyxaaeMoil Tembl (yMEHHE 3ajlaBaTh BOMNPOCHI, BBICKA3bI-
BaTh CYXXICHHS OTHOCHUTCIIFHO BBINOJHCHHS HpeiilaracMou 3a-



a4y, YYHUTBIBAaTh HWHTEPECHI U COMJIACOBAHHOCTH MO3HUIIU
AOPYTrUX YYaCTHHUKOB JUajoTa WU TUCKYCCHH);

— pacmo3HaBaTh HEBepOaJIbHBIE CpEICTBa OOIICHHS, IMOHUMATh
3HAYEHHE COIUAIbHBIX 3HAKOB, MPEAINOCHIIOK BO3HUKHOBEHUS
KOH(JIMKTHBIX CHUTYaIlUl; YMETh CMsrdaTh KOH(MJIUKTHI U BC-
CTH IICPETOBOPHI;

— BJaACTh pa3JIHYHBIMH CcHocoO0aMu OOIIMEHUus ©W  B3aUMOJICH-
CTBUsS; IOHUMATb HaMEpPEHUs APYrux JIIOACH, NPOSBIATL YyBa-
JKATEJIBHOC OTHOIIICHHUE K COOCCEIHUKY M B KOpPPEKTHOU (dop-
Me GOpMYJIMPOBATh CBOU BO3PaXKCHHUSI,

— pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3pPCHHUSI C HC-
MMOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

2) coBMecTHasi AeATe/IbHOCTh:

— MOHUMAaTh W HCIIOJb30BaTh NIPEUMYyIeCTBAa KOMaHIHOW WU HH-
JIUBUIyaJIbHOW paboOThl MpU pPEeIICHWH OWOJIOTUYECKOW mpooJie-
MBI, OOOCHOBBIBATH HEOOXOJMMOCTH NPHUMEHEHHS TPYINIOBBIX
dbopM B3amMOmEWCTBHS NPU PEHICHHMHU YYEOHOH 3anadu;

— BBIOMpATHh TEMAaTHKy M METOJbI COBMECTHBIX ACHCTBHH C yué-
TOM OOIIMX HMHTEPECOB M BO3MOXXHOCTEH KaXJOTO UJIeHa KOJI-
JICKTUBA;

— NPUHHUMATH L[€1b COBMECTHON J€ATENbHOCTH, OPraHHU30BBLIBATH
U KOOPAUHUPOBATH JICHUCTBUS IO €€ JOCTUIKEHUIO: COCTaBISATH
IJIaH AEUCTBUM, pacHpeleisiTh poJu ¢ y4ETOM MHEHMUM ydacT-
HHUKOB, OOCYXXJaTh PE3yJIbTaThl COBMECTHOUW paloOThI;

— OLICHHUBAaTh KayeCTBO CBOErO BKJIaJa U BKJIAJAa KaXKJ0rO ydacT-
HUKa KOMaHAbl B OOIIWii pe3yibTaT Mo pa3padOTaHHBIM KpH-
TEPUSIM;

— OpeanaraTb HOBbIE HPOEKTHI, OLIEHUBATh UJAEU C MO3UIUU HO-
BU3HBI, OPUTHHAJIIBHOCTH, HPAKTUYECKON 3HAYHUMOCTH;

— OCYILLECTBJISITh [IO3UTUBHOE CTPATETUUYECKOE IIOBEICHUE B pa3-
JUYHBIX CHUTYAIUsIX, MPOSBISITH TBOPUECTBO U BOOOpa’keHHUE,
OBITh MHUIIUATUBHBIM.

OBjlajleHUe YHUBEPCAJIbHBIMH PeryJsaTUBHbIMU JAEeUCTBUSIMU:

1) camoopraHusauus:

— HUCIIOJIL30BaTh OMOJIOTHYECKWE 3HAHUS IS BBISIBJICHHUS NPOO-
JIEeM W WX PCEUICHHUs] B J>KU3HCHHBIX U YYCOHBIX CHTYaIIUsX;

— BBIOMpaTh Ha OCHOBE OHWOJOTHYECKUX 3HAHWUH IICJICBhIC U
CMBICJIOBbIE YCTAaHOBKH B CBOHMX JEUCTBHUSAX M IIOCTYIIKax IO
OTHONICHHUIO K JXWBOW TIPUPOJE, CBOEMY 3J0POBBIO H  3]I0-
POBBIO OKPY>KAIOLIUX;

— CaMOCTOSITEIBHO  OCYIIECTBJISATh MNO3HABATEJIBHYIO JIESTEIIb-
HOCTb, BBISIBJISITh IIPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COO-

CTBEHHBIE 3a/laud B 0Opa3zoBaTEIbHOU JIEATECIBHOCTU U KHU3-
HEHHBIX CHUTYaIlUsX;

CaMOCTOSITCIILHO COCTAaBJISITh IJIaH PCHICHUS NpOoOJeMbl C y4d&-
TOM HWMEIOMIUXCS PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U



NpeanoYTEeHU;

JaBaTh OIEHKY HOBBIM CUTYAaIHsIM;

pacmupsTh paMKH y4eOHOro Impeamera Ha OCHOBE JIMYHBIX
NpeaANOYTEHUH;

JlejaTh OCO3HAaHHBIM BBIOOp, apryMEeHTHPOBAaTh €ro, Oparth OT-
BETCTBEHHOCTh 3a PEIICHUE;

OIICHUBATH IPHUOOPETEHHBIN OIBIT;

crroco0CcTBOBaTh (POPMHUPOBAHUIO ¢ TIPOSIBIICHUIO IITHPOKOM
SPYAWIMH B pa3HBIX 00JACTSIX 3HAHUW, IMOCTOSIHHO ITOBBIIIATH
CBOM 0Opa3oBaTeIbHBIM M KYJbTYPHBIH YPOBEHB;

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalWsM, BHOCHUTb KOPPEKTHBHI B
HESATEJIPHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LICISIM;
BJIAJICTh HABBIKAMH ITO3HABATEJILHOW pedIeKCUH KaK OCO3Ha-
HUsI COBEPIIAEMBIX NEUCTBUN M MBICIUTENBHBIX IIPOLIECCOB,
UX pe3yJIbTaTOB M OCHOBAHHWM; HNCHOJB30BaTh NPUEMBI ped-
JIEKCHUHU JJIs1 OLICHKHU CUTYyalluH, BHIOOpA BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO NPHUHHMATh peElle-
HUS O UX CHHIXKEHHIO;

OpUHUMATh MOTHUBBI M apryMEHTHI JAPYTHX IIPU aHAIHU3E pe-
3yJIbTAaTOB JICSITEJIBHOCTH;

NPUHATHE ce6sl U APYTUx:

npuHUMaThb CC6H, IIOHHMMasl CBOHM HCIAOCTATKHM MW JOCTOHMHCTBA;
NPUHUMATh MOTHUBBI M apryMEHTBl APYTHX HPH aHaJIM3e pe-
3yJITATOB ACSTSIILHOCTH;

Opu3HaBaTh CBOE MPABO U IMPABO JPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTh MOHHMATh MHUP C MO3HIHUH JAPYroro
YyeJIOBeKa.



NMNAHUPYEMbIE PE3YJIbTATbl OCBOEHMUA YYEBHOTOMPEOMETA
«BUNonorna»

Cornacao PT'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe-
3yJbTaTaM OCBOEHHUS OOyYaroIIMMHCS IIPOrpaMM CpeJHEro ooie-
ro o6pa3oBaHUs: JUYHOCTHBIM, METANPEIMETHBIM W IIPEIMET-
HBIM.

JIMYHOCTHBIE PE3Y/IbTATbI

B cTpykType JHUYHOCTHBIX pPE3yJIbTaTOB OCBOCHUS IIpeaMeTa
«buosorus» BBIACIECHBl CIHEAYIOLIUE COCTAaBIIAIOLIUE: OCO3HAHUE
00y4YalOmMMUCSI POCCHUMCKON TIpa)JJTaHCKOW HWISHTUYHOCTH —
TOTOBHOCTU K CaMOpPa3BUTHUIO, CAaMOCTOATEIBHOCTH U CaMoO-
OINpPENENCHUIO; Haluyue Mmomueayuu K oOydeHUIo OuoJIoTHH;
yenenanpaeieHnoe paszeumue BHYTPEHHUX YOEXKICHHH JIMYHO-
CTU Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH W MCTOPUYECKUX Tpalau-
OUHA pa3BUTHS OHMOJOTMYECKOTO 3HAHUS; 2OMOGHOCMbL U CHOCOD-
Hocmb OOydYaIOMIUXCSI PYKOBOJCTBOBATHCS B CBOEH NESITEIBHOCTH
LIECHHOCTHO-CMBICJIOBBIMU ~ yCTAHOBKAMH, MPUCYLIUMU CUCTEME
OHMOJIOrHYEeCKOT0 00pa3oBaHUs;, HalUuuue DKOJIOTHUYECKOTO Npaso-
CO3HAaHUsl, CNOCOOHOCMU CTaBUTHh IL€IM M CTPOUTH >KU3HCHHBIC
IIJIaHBI.

JInuHOCTHBIE pe3yJibTaTbhl OCBOCHHUA Ipeamera «buosorusa» no-
CTUTAIOTCSl B €IMHCTBE Y4YE€OHONW M BOCHUTATEIBHOW JIEATEIILHO-
CTU B COOTBETCTBUM C TpPAAULUOHHBIMH POCCUUCKHUMH COLMO-
KyJIBTYPHBIMHA, UCTOPUYECKHUMH M JIyXOBHO-HPAaBCTBEHHBIMH IICH-
HOCTSIMH, TIPUHSITBIMM B OOIIECTBE MpaBWIaMH W HOpPMaMH
IMOBEJCHUSI U CIIOCOOCTBYIOT IIpOlleccaM CaMOITO3HAHHUs, CAMOBOC-
MUTAaHUS W CaMOPAa3BUTHUs, pPa3BUTHUA BHYTPEHHEH IO3UIINHU
JINYHOCTHU, NAaTPUOTHU3MA, YBaXXCHUSI K 3aKOHY U IPAaBONOPSAKY,

HCJIOBCKY Tpyda W cTapmieMy IIOKOJCHHUIO, B3aHMMHOI'O YBaXKe-

HUsI, OEpPEeXHOTO OTHOIICHHUS K KYyJIbTYpHOMY HAaCIEIUI0 U Tpa-
AULUSM MHOTOHalMOHaJIbHOro Hapojga Poccuiickoit ®denepaunuu,
MIPUPOJIC U OKpYIKAIOMICH cpere.

JIngyHOCTHBIE pe3ysIbTaThl OCBOEHUsI ydeOHOTro Tipeamera «buo-
JIOTUSD» HOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH OOydaro-
IIUXCS PYKOBOJCTBOBATHCSI CHOPMHUPOBAHHON BHYTPCHHEU ITO3UIIH-
el JUYHOCTH, CHUCTEMOUW IEHHOCTHBIX OpHEHTallMil, IMO3UTHUBHBIX
BHYTPEHHHUX YOEXICHHNH, COOTBETCTBYIONIINX TPAAUIIMOHHBIM II€H-
HOCTSIM POCCHICKOro OOIIecTBa, PACHIMPCHUE >KU3HCHHOT'O OIBITa
W OIbITa JIESITEILHOCTH B MpPOIIECCE pealin3alii OCHOBHBIX Ha-
HpaBHeHI/Iﬁ BOCIIUTATEIbLHOM ACATCIBHOCTH, B TOM YHMCJIC B 4HAaCTH:

15. TI'paxaaHCKOro BOCIUTAHUA:
— c(OpMHUPOBAHHOCTh TPAXKITAHCKONW MO3HIHUH  00yYaromerocs
KaK aKTHUBHOIO M OTBETCTBCHHOI'O 4YJICHA POCCHUMCKOTO 001e-



CTBa;
OCO3HAaHHE CBOMX KOHCTHUTYHHOHHBIX IIpaB M OOSI3aHHOCTEH,
YBa)X€HHE 3aKOHa U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH AESATEIBHOCTU MPU CO3-
JJaHUN Yy4YeOHBIX NIPOEKTOB, PEIICHWH YUYEOHBIX M IIO3HaABa-
TEJIBHBIX 3a/Jad, BBIIIOJHEHHN OHOJOTMYECKUX SKCIIEPHMEHTOB;
CHOCOOHOCTH ONpenensaTh COOCTBEHHYIO IO3UIUIO IO OTHOIIE-
HUIO K SIBJICHHUSIM COBPEMEHHOW JXWU3HU M OOBICHATH €€;
YMEHHE YYHUTHIBAaTh B CBOUX JICHCTBUSIX HEOOXOAMMOCTH KOH-
CTPYKTHBHOT'O B3aMMOJCHCTBHS JIIOACH C pa3HBIMU YOEKICHU-
sIMU, KYJIBTYPHBIMHM LIEHHOCTSIMU M COLMAJIBHBIM IOJOXXEHUEM;
TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOIO BBI-
IOJTHEHHsT Y4eOHBIX, MO3HaBaTEIbHBIX M HCCIEI0BATEIBCKUX
3a7a4, YBa)XUTEJIbHOE OTHOLIEHHE K MHEHHUIO OIMNOHEHTOB
pu OOCY’>KISHUH CIIOPHBIX BOIPOCOB OHOJIOTHUECKOrO COJIEp-
JKaHUSA;

TOTOBHOCTB K 'YMaHUTApPHOW U BOJIOHTEPCKOU NEATEIBHOCTHU.

16. IlaTpuOTHYECKOTr0 BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCHUHCKOU T'paKTAaHCKOW HIACHTHYHOCTH,
naTpuoTHU3Ma, YBaXKEHHUsS K CBOEMY Hapoay, YyBCTBa OTBET-
CTBEHHOCTH nepen PonuHoM, ropaoctu 3a CBOW Kpail, CBOIO
PonuHy, cBOM S3BIK U KYJIBTYPY, HPOILILIOE U HACTOSIIEEC MHO-
roHalMoHajbHOro Hapozaa Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K HNPUPOJHOMY HACJIEJIUIO U TaMST-
HUKaM OPUPOJBI;, JOCTHXKEHUsIM Poccum B Hayke, UCKYCCTBE,
COOpTE, TEXHOJIOTUAX, TPYIE;

— CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCHUCKMX YUYEHBIX B CTa-
HOBJICHHUEC W PpPa3BUTHUC 6I/IOJ'IOI‘I/II/I, NOHHMMAaHHUE 3HadYeHus Ouo-
JIJOTUU B TIIO3HAHHWU 3aKOHOB IMPUPOJABLI, B XHU3HHW YCJIOBEKa H
COBPEMEHHOI'0 OOIIECTBA;

— uaelHast yoexxI€HHOCTh, TOTOBHOCTh K CiyXeHHI0 OTedecTBy
U ero 3amuTe, OTBETCTBEHHOCTH 3a €ro CyInOy.

17./]JyXOBHO-HPABCTBEHHOI0 BOCHUTAHUA:

— OCO3HaHHE JYXOBHBIX LIEHHOCTEH POCCUHWCKOro Hapona;

— ¢(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSA, ITHYECKOTO TO-
BEICHUS;

— CHOCOOHOCTH ONC€HMWBATh CUTYAIIUIO U TIPUWHHUMATh OCO3HAHHBIC
pelleHusl, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIC HOPMBI
U [EHHOCTH,

— OCO3HaHHME JUYHOIO BKJaJla B IIOCTPOCHHE YCTOWYMBOIro OyIy-
LLIET0;

— OTBETCTBEHHOE€ OTHOIUIEHHE K CBOUM POAMUTEISIM, CO3HaHUIO
CEMbM Ha OCHOBE OCO3HAHHOI'O IPUHSTHUS LIEHHOCTEH CceMei-
HON KM3HM B COOTBETCTBUM C TpaguuMUsaAMHU HapoaoB Poccum.

18.3cTeTHY4ecKoro BOCMUTAHUS:
— DCTETHYECKOEC OTHOIICHHE K MHpPY, BKJIOYas SCTCTUKY ObITa,



HAy4YHOTO M TEXHHUYECKOr0 TBOPYECTBa, CIIOPTa, Tpyda, oOIe-
CTBCHHBIX OTHOIIICHUN;

— MMOHUMAaHHE SMOIIMOHAJIFHOTO BO3ICHCTBHUSA >XWBOW NPHUPOABI U
e€ 1LICHHOCTH;

— TOTOBHOCTHh K CaMOBBIPa)XEHHIO B pPa3HBIX BHUIaX HCKYyCCTBa,
CTpEeMJICHHE IIPOSBISITh KadeCcTBAa TBOPUYECKOW JIMIHOCTH.

19.Pu3n4YeCcKOro BOCIUTAHUA:

— NMOHMMaHWE M peaju3auus 3J0poBOro u Oe3omacHoro oopasa
JKU3HHA (3LOpPOBOE TIHTaHUE, COOIIOJICHWE THUTHCHHUYECKHUX IIpa-
BIJI W HOPM, cOaJJaHCHPOBAHHBIN pPEXUM 3aHITHH WU OTIBIXA,
peryisipHas (¢u3WYECcKas aKTHBHOCTB), OEpeKHOTO, OTBET-
CTBEHHOTO M KOMIIETEHTHOTO OTHOWICHUS K COOCTBEHHOMY (u-
3UYECKOMY U TICUXHUYECKOMY 310pPOBBIO;

— MOHUMAaHHE IICHHOCTH TIPaBUJI WHIWBHUIYAJIbHOTO H KOJIJICK-
TUBHOTO OC30MAaCHOrO MOBEACHHS B CHUTYyaIUsIX, YTPOKAIOIIUX
3IOPOBBIO W JKW3HU JFOACH;

— OCO3HAaHUE IIOCJIEACTBUM U HENPUATHE BPEIAHBIX IIPUBBIYECK
(ynotpeOiieHUsI aJIKOroJisi, HAPKOTUKOB, KypPCHHUSI).

20.TpynoBOoro BOCHMTAHUSA:

— TOTOBHOCTH K TPYJY, OCO3HAHHWE IIEHHOCTU MacTepcTBa, TPY-
nonrooue;

— I'OTOBHOCTB K aKTUBHOM ACATCIIBHOCTHU TEXHOJIOTUYECKOHN U CO-
NUaIbHOW HAMPaABJICHHOCTH, CIOCOOHOCTh UMHUIIUUPOBATH,



IUIAHUPOBATh M CaMOCTOSITCIIBHO BBIIOJHSTE TaKyIO ACsITEIIb-
HOCTB;

WHTEpEeC K pa3udHbIM cdepamM mpodeccHoOHATbHON HesTeb-
HOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oynmymieil mpo-
(eccun m peanm3oBBIBaTh COOCTBEHHBIC XM3HECHHBIC IJIAHBI;
TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHWIO M camMooOpa3oBa-
HUIO Ha TIPOTSDKEHUM BCEH KHU3HU.

21. JKO0JI0rM4YecKoro BOCIMTaHUA:

SKOJIOTHYECKH IIEJIECOOO0pa3HOE OTHOIIEHHE K IPUPOJIC KaK HC-
TOYHUKY >KH3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;
MOBBIIIIEHHE YPOBHS YKOJIOTHYECKON KYJIbTYPbhI: IPHOOpETSHUE
OIIBITA IIAHUPOBAHUSA IMOCTYINKOB M OLEHKH HX BO3MOJKHBIX
MOCJIEACTBUM JUISI OKPY>KaroLIEU Cpelbl;

OCO3HaHME TJI00aIbHOTI0 XapakTepa YKOJIOTHYECKHUX NPoOJIieM U
OyTeW UX pEIICHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble IPU H3yYCHUH
OHMOJIOrMHU 3HAaHUS U yMEHHS IPU PEUICHUU NpoOJieM, CBsi3aH-
HBIX C paluOHAJbHBIM MPHUPOIOIOIB30BaHNEM (coOioneHne
NpaBUJII NOBEAECHUS B NPUPOAE, HANPABICHHBIX HA COXpaHe-
HHE pPaBHOBECHUS B D3KOCHUCTEMaxX, OXpaHy BHJIOB, JKOCHCTEM,
ouocdepnr);

AaKTUBHOE HEMNPUATHE AEHUCTBUU, OPUHOCSIINX BPEO OKPYI)KAKO-
e TIPUPOJHOU Ccpele, YMECHHE HPOTHO3UPOBATh HEOJArOIpH-
SITHBIE DKOJOTHYECKHE MOCIEIACTBUS MPEANIPUHUMAEMBIX JIEH-
CTBUI U NpeaoTBpalaTh HUX;

HaJINYME PAa3BUTOIO JKOJIOTHUYECKOrO MBIIUICHHUS, SKOJOTHYe-
CKOH KYJIBTYpBI, OIBITAa IEATECIBHOCTH JKOJOTMYECKON HaIpas-
JIECHHOCTH, YMEHHUSI PYKOBOJCTBOBAaTbCSI MMHU B IIO3HABATElIb-
HOM, KOMMYHUKATUBHON M COLUAJBbHONU MpPaKTUKE, TI'OTOBHO-
CTH K YYaCTHIO B NPAKTHYECKON AEATEIBHOCTH SKOJOTHUYECKOU
HanpaBJIECHHOCTH.

22. IleHHOCTHU HAy4YHOroO NMO3HAHUA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUsI, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH MU OOIIECTBEHHOW MpaK-
THKH, OCHOBAaHHOTO Ha JHaJIOTe KYyJIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOEro MecCTa B IMOJIUKYIBTYPHOM MHPE;
COBEpIICHCTBOBAHUE SI3BIKOBOII W  UYMUTATEIbCKOM  KYJIBTYpPBHI
KaK CpeICcTBa B3aMMOIECHUCTBHUS MEXJIYy JJIIOJABMH W IIO3HAHUSI
Mupa;

IMOHUMaHHEe crnenu@uKu OHOJIOTMM Kak HayKH, OCO3HaHue eé
posii B (OpPMHUPOBAHMH PAIMOHAIBHOIO HAyYHOTO MBIIILIE-
HUs, CO3JaHWHM IIEJOCTHOTO MPEACTABIICHUS OO0 OKpPY’)KarolleM
MHpE KaK O €OWHCTBE IPHUPOIBI, HUEJIOBEKa M OOIIecTBa, B II0-



3HAHUM IPUPOIAHBIX 3aKOHOMEPHOCTEH M peleHHH npodiieM
COXpaHEHUs IPHUPOJTHOIO PaBHOBECUS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JUISI COBPEMEHHOW Iu-
BUJIM3ALIMH: OOECIIEYCHHsI HOBOI'O YPOBHSI PAa3BUTHS MEIHIH-
HBI, CO3JaHMs IIEPCIICKTUBHBIX OHMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTtb pecypcHbIe HPOOJISMBI Pa3BUTHS YEJIOBEUECTBA; IIOUC-
Ka TyTeld BBIXOJa W3 TJIOOAIBHBIX DKOJOTHYECKHX MpOOIeM U
oOecrieueHusl nepexoja K YCTOWYMBOMY pPa3BUTHIO, palHo-
HAJIBHOMY HCIIOJB30BAaHHUIO NPUPOIHBIX PECypcoB U (GOpMHPO-
BaHHMIO HOBBIX CTaHIAPTOB >KHU3HH;

3aMHTEPECOBAHHOCTh B TNOJIYYEHHUU OHOJIOIrMYECKUX 3HAHUN B
LeJIsIX IOBBIMICHUS O00medl KyJIbTyphl, €CTECTBCHHO-HAy4YHOU
rPaMOTHOCTH KakK COCTaBHOW dYacTH (YyHKIHMOHAIBHOH Tpa-
MOTHOCTH oOOydaromuxcsi, (GpOopMUPYEeMOl NpU HU3y4YeHHUH OHO-
JIOTHH;

IIOHUMaHHE CYIIHOCTH METOJOB IIO3HAHUs, HCIOIB3yEeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTh HCIIOJIB30BATh MOJy4YyacMble
3HAHUsS JUIS aHaliM3a U OOBSCHEHWS SIBICHUH  OKpPY’KaIOIIEro
MHpa U MPOUCXOIAIINX B HEM HM3MECHCHHUH; YMEHHE JienaTh 000-
CHOBaHHBIC 3aKJIIOYCHHS HAa OCHOBE HAyYHBIX (PAKTOB U HUMEIO-
IIUXCS JAHHBIX C IEJIBIO MMOJYyYEeHHUs] JJOCTOBEPHBIX BBIBOJOB;
CHOCOOHOCTh CaMOCTOSITEILHO HCIIOJIb30BaTh OHOIOTHYECKHUE
3HaHUs Ui PCELICHHs NpoOJeM B peajlbHBIX JXU3HCHHBIX CH-
Tyarusix;

OCO3HaHWE LIEHHOCTHU HAy4YHOUH NesTeIbHOCTH, TOTOBHOCTh OCY-
LIECTBJISITH MNPOSKTHYIO M HCCIICIOBATEIbCKYIO JESTEIbHOCTD
WHIAWBUIYQJIBHO U B TPYIIIIE;

—TOTOBHOCTh M CIIOCOOHOCTh K HEIIPEPHIBHOMY OOpa30BaHUIO U

€caMOOOpPa30BaHNIO, K AKTUBHOMY IIOJIy4EHHUIO HOBBIX 3HaHHUHU
1Mo OHOJIOTUHM B COOTBETCTBHUM C XMU3HEHHBIMHM NOTPEOHOCTSIMH.
B mnpouecce noCTHUkKEHHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS

O0y4YaroMIMMHUCS MPOrpaMMbl CPEIHEro oOIIero ooOpa3oBaHUs Y
00yYaKOIMIUXCSI COBEPIIEHCTBYETCS OMOYUOHANBHBIIL UHMELLICKN,
MPEAIOIararonrii copMHUPOBAHHOCTD:

— camoco3nanusl, BKIIOYAIONMIETO CIIOCOOHOCTH MOHUMATH CBOE

IMOIIMOHAIBHOE COCTOSIHHEC, BHJICTh HAIIPABIICHUS Pa3BU-
THUSI COOCTBEHHOW OMOIIMOHAIILHOW cQepbl, OBITh YBEPECHHBIM
B ceoe;

— camope2yaupoearHusl, BKIIIOYAOIECTIO CaAMOKOHTPOJIb, YMCHHC

MIPUHUMATh OTBETCTBEHHOCTH 32 CBOE IIOBEJICHUE, CIIOCOOHOCTH
aJIalITUPOBATBCS K DOMOIMMOHAJIBHBIM H3MEHEHHSIM W NPOSB-
JSITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;



— GHYymMpeHHel Momugayuu, BKIIOYAIOUICH CTpeMJIEHHUE K J0-
CTUKEHHUIO 1eJM ¢ YCIleXy, OMNTHMHU3M, HWHUIIUATUBHOCTb,
YMEHHE AEeMCTBOBATh, UCXOASl U3 CBOUX BO3MOJKHOCTEH;

— omnamuu, BKIIOYAIOMIEH CIIOCOOHOCTh MMOHWMATh 3MOIIHO-
HaJbHOE COCTOSIHUE APYTUX, YUUTHIBATh €r0 MPU OCYIIEeCTBJIIE-
HUU KOMMYHHUKAIIMH, CHOCOOHOCTh K COYYBCTBHIO U COIIepe-
JKUBAHUIO;

— coyuanbHblX HABBIKOB, BKIIOYAIOMIUX CIIOCOOHOCTHh BBICTpAaH-
BaTh OTHOIIICHUS C JPYTHMH JIFOABMU, 3a00TUTHCSI, MPOSIBIISATH
HHTEpPEC U pas3pernath KOH(MIUKTHI.

METAMNPEAMETHbIE PE3Y/IbTATbI

MeTtanpenMeTHBIE PE3yJbTaThl OCBOCHUS YYEOHOTrO IIpeaMeTa
«buonorus» exnrouarom: 3HaYUMBbIE 11 GOPMUPOBAHUS MHUPO-
BO33PCHHUSI OOYyYAaIOIIUXCSI MEXIUCHUIUIMHAPHBIE (MEXIpPEIMET-
HBIE) OOIEHAay4YHBbIEC IMMOHSTHS, OTPAXKAIOIIHE IIEJIOCTHOCTh HAy'-
HOM KapTHUHBI MHUpaA U ClICHU(PUKY METOJIOB IMO3HAHUS, UCIIOJIB3Y -
€MBIX B CGCTECTBEHHBIX HayKax (BEIIeCTBO, DHEPTHUs, SIBJIICHHUE,
npoliecc, cucremMa, Hay4YHbIi (akT, HIPUHIUIL, TUIOTE3a, 3aKOHO -
MEpPHOCTB, 3aKOH, TEOpHUsI, UCCIICAOBaHNE, HaOIIOAeHIE, N3Mepe-
HUE, DKCHEPUMEHT W Jp.); YHUBEpCaJbHbIC y4YeOHBbIC JEHCTBUS
(nmo3HaBaTenbHbIE, KOMMYHHUKATUBHbBIC, PEryIsITUBHBIC), oOecIie-
quBaromue GopMupoBaHue GyHKINOHAITHHONW IPaMOTHOCTH U CO-
MUAIBHONW KOMIIETEHIIMH OOYyYaroIINXCsl; CIIOCOOHOCTH OOydaro-
IUXCS UCHOJIB30BaTh OCBOECHHBIE MEXKIUCHUIUIMHAPHBIE, MHUPO-
BO33pEHUYECKHE 3HAHUS M yHHUBEpCcaJbHBbIE ydeOHBbIe NEHCTBHUS B
NO3HABaTEJIbHON M COLMAJIBHON IMpPaKTHKE.

MertanpeiMeTHbBIE PE3yJIbTaTbl OCBOCHUSI IPOrPaMMBI CPEIHETO
oOmiero oO6pa3oBaHUA TOJKHBI OTPaXaTh:

OBjafileHUe YHUBEPCAJIBHBIMU Y4e€GHbBIMH IO3HABaTeJbHbIMH
JAeHCTBUAMU:

4) 6a3oBble JIOTMYECKUE AEeUCTBUS:

— CaMOCTOSITEIIFHO (OPMYIIMPOBATh W aKTyaJIM3UPOBATH IIPOOIIE-
My, paccMaTpuBaTh €€ BCECTOPOHHE;

— HCIIOJIB30BaTh IIPH OCBOCHUHU 3HAHUW NPUEMBI JIOTHYESCKOTO
MBINIJICHUST (aHalW3a, CUHTE3a, CPaBHCHHUs, KIIaCCU(UKAIINH,
0000IIeHus), pPacKPhIBATh CMBICI OHWOJOTHYECKHUX TMOHSITHH
(BBIICIIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIHBATH CBSI3U
C JIPYTUMH MMOHSATHSIMU);



— omnpeaciiaTh LEJIN ACATCIIBHOCTHU, 3aJaBasi HnapamMeTpbl U KpU-

5)

TEPUH HUX JIOCTHIKCHHUS, COOTHOCHUTBH PE3yJIbTaThl ICITCIBHO-
CTH C MOCTaBJICHHBIMU ILICJISIMU,

HUCIIOJIB30BAaTh OMOJIOTHYECKUE MTOHATHUS IJIsI OOBsICHEHUS (hak-
TOB U SIBJICHUM >XHUBOM TNPUPOJIHBI;

CTPOUTH JIOTHYECKUE PaCCYyKICHUS (MHAYKTUBHBIC, NCITyKTHUB-
HBIC, 10 aHAJOTHUH), BBISIBIIATH 3aKOHOMEPHOCTH W IIPOTHUBO-
peyusi B pacCMaTpUBACMBIX SIBJICHUSIX, (DOPMYJIHPOBATH BBIBO-
Obl U 3aKIIOUCHUS;

MIPUMEHSTh CXEMHO-MOJEIbHBIC CPEACTBa I IIPEIACTABICHUS
CYIICCTBCHHBIX CBsI3¢i M OTHOIICHUN B HM3y4YacMbIX OWOJIOTH-
YECKUX OOBCKTaX, a TaK)KE NPOTUBOPCYUIl pPa3HOro poja, BhI-
SIBJICHHBIX B PA3IWYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;
pa3pabaTeIBaTh IUIaH pEUICHHUS MPOOJIEeMBI ¢ yUETOM aHalIh3a
NUMCHOIIIUXCSI MaTepI/IaJ'II)HI)IX n HeMaTepI/IaJ'H)HI)IX peCprOB;
BHOCHUTH KOppeKTI/IBI)I B ACATCIBbHOCTb, OLICHHMBATh COOTBCT-
CTBHUE pPE3yJIbTATOB IICNSIM, OIICHHUBATHh PHUCKU TTOCICICTBHU
JESITETbHOCTH;

KOOPAMHHUPOBATH U BBIMNOJHATH paboOTy B YCJIOBHUSX peaabHO-
T0, BUPTyaJIbHOTO WU KOMOWHHPOBAHHOTO B3aMMOICUCTBUS;
pa3BUBaTh KPEaTUBHOE MBINUICHUE IIPHU PEIICHUN KU3HCHHBIX
npooinewm;

6a30Bble HCCIeA0BaTe/IbCKHe JelCTBUA:

BJIaJICTh HaBBIKAMH Y4YeOHO-HUCCIICHOBATEILCKOW M MPOCKTHOU
JIeITEJILHOCTH, HaBBbIKAMU paspeuieHus 1npobieMm; obsanarh
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY ITOHCKY
METOJIOB PEIICHUs] MNPAKTHYSCKUX 3aJad, MNPUMEHECHUIO pas-
JIMYHBIX MCTOJOB ITIO3HAHHI,

HUCITOJB30BaTh pPAa3JIMYHBIC BUAbLI ACATCIBHOCTHU 110 MOJIYYCHHIO
HOBOI'O 3HaHHWS, €ro WHTEPIPETAlUU, NMPEOOPa3OBAHUIO U IIPH-
MEHECHUIO B YYEOHBIX CHTyalHUsX, B TOM YHCJE IPH CO3TaHUH
y'-Ie6HI)IX 1 COIMAJIBHBIX ITPOCKTOB;

(opmupoBaTh Hay4YHBIM THUI MBILUICHHS, BJaACeTh Hay4YHOM
TEPMHUHOJIOTUEH, KIIFOYEBBIMU MOHSATUSIMH U METOJIaMU;
cTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a7adyu B 0Opa3zoBa-
TEJIbHON ACATCIIBHOCTH M XHU3HCHHBIX CUTyalUAX;

BBISIBIISITH [IPUYUHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJHU3HUPO-
BaTh 3aJda4y, BBIABUTATbh TUIIOTE3Y eé pPEe€mICHUA, HAXOIUTh ap-
TYMCHTBI JIsA A0Ka3aTeJIbCTBaA CBOUX yTBep}KﬂeHHﬁ, 3aaaBaThb
rmapamMeTpbl U KPUTEPHUH PEUICHHS;

aHaJIM3UPOBATH ITOJIyUYEHHBIC B XOJ€ PEUICHUs 3a/1a49d Pe3yiib-
TaTbl, KPUTHUYCCKNU OLCHHBATHL HUX AJOCTOBCPHOCTH, IMPOTHO3H-
poBaTb UBMCHCHUEC B HOBBIX YCJIIOBHAX,



— JlaBaTh OIICHKY HOBBIM CHUTyallMsIM, OIICHHUBATh IIPHOOPETEH-

6)

HBIHA OIIBIT;

OCYWIECTBJISATh LIEJICHANPABICHHBI TMOHWCK IIEPEHOCA CPENICTB
U CIIOCOOOB IEeWCTBHUA B HNPOPECCHOHAIBFHYIO CpEy;

YMETh MEPEHOCHUTH 3HAHWsI B IIO3HABATEIIBHYIO M IIpaKTHYE-
CKYyIO 00JIaCTH KU3HEIESTCILHOCTH;

YMETh MHTETPHUPOBATh 3HAHUSI U3 PAa3HBIX IIPEAMETHBIX OOJa-
CTCH;

BBIABHUIaTh HOBBIC HJICH, IPEIAaraTh OPUTHHAIBHBIC TOIX0IbI
W pELICHWs; CTAaBUTh IPOOIEeMBbl M 3ajadH, JOITyCKarollne
anbTEPHATUBHBIC PEIICHUS;

AelCcTBUA N0 pa6oTe ¢ MHGoOpMaLUeii:

OPHEHTHPOBATHCSI B Pa3IWYHBIX HCTOYHHUKAX HHPOpMaIuu
(TekcTe yd4eOHOro MOCOOWs, HAY4HO-IIOIYJIIPHON JUTepaType,
OMOJIOTHYECKHUX CJIOBapsX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
Oazax JnaHHBIX, B IHTepHere), aHaIu3upoBaTh HHGOPMAILHIO
pa3iIuYHBIX BUIOB M (OPM MPEJICTABICHHUS, KPUTHYECKU OIle-
HHUBaTh €& JIOCTOBEPHOCTH M HENPOTHBOPESYHUBOCTE;
(hopMyIHMpOBaTh 3alpPOCHl U HNPUMEHSITH pPa3JIWYHBIE METOIbI
Ipu TOWCKe M oTOOpe Oumosiormyeckoid mHQoOpmManuu, HE0OXO0-
JUMOM JJIsl BBIITOJIHEHHs] y4eOHBIX 3alad;

npuoOpeTaTh ONBIT HCIIOJIB30BaHUSI WHOOPMAIIMOHHO-KOMMY-
HUKATUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIBTYPY akK-
THBHOT'O HMCHOJIb30BaHUs Pa3JIMYHBIX IMOUCKOBBIX CHCTEM;
CaMOCTOSITEJILHO BBIOMpPATh ONTHMAJIBHYI (GOpMy mpeacrabiie-
HUAs OuoJiormdeckorl wHopmanuu (cXembl, rpaduKH, aHa-
rpamMmbl, TaOJIHUIbI, PUCYHKH H JIP.);

HCIIOJIb30BaTh HAy4YHBIH s3BIK B KayecTBe cpelcTBa npu pado-
Te ¢ Ouosiorndeckoil mHdopMammeil: NpUMeHSITh XUMHYECKHE,
dbuznyeckre U MaTeMaTHYeCKHe 3HaKH W CHMBOJIBL, (GOpMY-
Jbl, abOpeBHATypy, HOMEHKJIATYpPY, HCIIOJB30BaTh W mpeodpa-
30BBIBAaTh 3HAKOBO-CUMBOJIMYECKHUE CpPEJCTBA HArJISIIHOCTH;
BJIaACeTh HABBIKAMH PAaCHO3HABaHUs M 3allUTHl HHOOpMaLUH,
nHGOPMaMOHHON 0€30MacHOCTH JIMYHOCTH.

OBJIaJ.IEHl/le YHUBEpCa/IbHBIMHA KOMMYHUKATUBHBIMHA AeﬁCT-
BUAMM:

3)

o0l eHHe:

— OCYHICCTBJIATbH KOMMYHHKAIIUU BO BCEX cq)epax KHNU3HU, aK-

TUBHO Yy4YacTBOBAaTh B JHAJOre WA JAUCKYCCHH MO CYIICCTBY
obcyxaaeMoil Tembl (yMEHHE 3ajlaBaTh BOMNPOCHI, BBICKA3bI-
BaTh CYXXICHHS OTHOCHUTCIIFHO BBINOJHCHHS HpeiilaracMou 3a-



a4y, YYHUTBIBAaTh HWHTEPECHI U COMJIACOBAHHOCTH MO3HUIIU
AOPYTrUX YYaCTHHUKOB JUajoTa WU TUCKYCCHH);

— pacmo3HaBaTh HEBepOaJIbHBIE CpeacTBa OOMICHUS, IMTOHUMATh
3HAYEHHE COIUAIbHBIX 3HAKOB, MPEAINOCHIIOK BO3HUKHOBEHUS
KOH(JIMKTHBIX CHUTYaIlUl; YMETh CMsrdaTh KOH(MJIUKTHI U BC-
CTH IICPETOBOPHI;

— BJaACTh pa3JIHYHBIMH CcHocoO0aMu OOIIMEHUus ©W  B3aUMOJICH-
CTBUsS; IOHUMATb HaMEpPEHUs APYrux JIIOACH, NPOSBIATL YyBa-
JKATEJIBHOC OTHOIIICHHUE K COOCCEIHUKY M B KOpPPEKTHOU (dop-
Me GOpMYJIMPOBATh CBOU BO3PaXKCHHUSI,

— pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3pPCHHUSI C HC-
MMOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

4) coBMecTHas AeATE/JbHOCTb:

— MOHUMAaTh W HCIIOJb30BaTh NIPEUMYyIeCTBAa KOMaHIHOW WU HH-
JIUBUIyaJIbHOW paboOThl MpU pPEeIICHWH OWOJIOTUYECKOW mpooJie-
MBI, OOOCHOBBIBATH HEOOXOJMMOCTH NPHUMEHEHHS TPYINIOBBIX
dbopM B3amMOmEWCTBHS NPU PEHICHHMHU YYEOHOH 3anadu;

— BBIOMpATHh TEMAaTHKy M METOJbI COBMECTHBIX ACHCTBHH C yué-
TOM OOIIMX MHTEPECOB M BO3MOXXHOCTEH Ka)KJOTO dUJIEeHa KOJI-
JICKTUBA;

— NPUHHUMATH L[€1b COBMECTHON J€ATENbHOCTH, OPraHHU30BBLIBATH
U KOOPAUHUPOBATH JICHUCTBUS IO €€ JOCTUIKEHUIO: COCTaBISATH
IJIaH AEUCTBUM, pacHpeleisiTh poJu ¢ y4ETOM MHEHMUM ydacT-
HHUKOB, OOCYXXJaTh PE3yJIbTaThl COBMECTHOUW paloOThI;

— OLICHHUBAaTh KayeCTBO CBOEr0 BKJaJa MU BKJAJa Ka)KIOI'0 ydacT-
HUKa KOMaHAbl B OOIIWii pe3yibTaT Mo pa3padOTaHHBIM KpH-
TEPUSIM;

— OpeanaraTb HOBbIE HPOEKTHI, OLIEHUBATh UJAEU C MO3UIUU HO-
BU3HBI, OPUTHHAJIIBHOCTH, HPAKTUYECKON 3HAYHUMOCTH;

— OCYLLECTBJISITh IIO3UTHBHOE CTPATETUYECKOE IIOBEACHUE B pas3-
JUYHBIX CHUTYAIUsIX, MPOSBISITH TBOPUECTBO U BOOOpa’keHHUE,
OBITh MHUIIUATUBHBIM.

OBjlajleHUe YHUBEPCAJIbHBIMH PeryJsaTUBHbIMU JAEeUCTBUSIMU:

4) camoopraHu3anms:

— HUCIIOJIL30BaTh OMOJIOTHYECKWE 3HAHUS IS BBISIBJICHHUS NPOO-
JIEeM W WX PCEUICHHUs] B J>KU3HCHHBIX U YYCOHBIX CHTYaIIUsX;

— BBIOMpaTh Ha OCHOBE OHWOJOTHYECKUX 3HAHWUH IICJICBhIC U
CMBICJIOBbIE YCTAaHOBKH B CBOHMX JEUCTBHUSAX M IIOCTYIIKax IO
OTHONICHHUIO K JXWBOW TIPUPOJE, CBOEMY 3J0POBBIO H  3]I0-
POBBIO OKPY>KAIOLIUX;

— CaMOCTOSITEIBHO  OCYIIECTBJISATh MO3HABATEJIBHYIO JIESITEIIb-
HOCTb, BBISIBJISITh IIPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COO-

CTBEHHBIE 3a/laud B 0Opa3zoBaTEIbHOU JIEATECIBHOCTU U KHU3-
HEHHBIX CHUTYaIlUsX;

CaMOCTOSITCIILHO COCTAaBJISITh IJIaH PCHICHUS NpOoOJeMbl C y4d&-
TOM HWMEIOMIUXCS PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U



NpeanoYTEeHU;

JaBaTh OIEHKY HOBBIM CUTYAaIHsIM;

pacmupsTh paMKH y4eOHOro Impeamera Ha OCHOBE JIMYHBIX
NpeaANOYTEHUH;

JlejaTh OCO3HAaHHBIM BBIOOp, apryMEeHTHPOBAaTh €ro, Oparth OT-
BETCTBEHHOCTh 3a PEIICHUE;

OIICHUBATH IPHUOOPETEHHBIN OIBIT;

crroco0CcTBOBaTh (POPMHUPOBAHUIO ¢ TIPOSIBIICHUIO IITHPOKOM
SPYAWIMH B pa3HBIX 00JACTSIX 3HAHUW, IMOCTOSIHHO ITOBBIIIATH
CBOM 0Opa3oBaTeIbHBIM M KYJbTYPHBIH YPOBEHB;

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalWsM, BHOCHUTb KOPPEKTHBHI B
HESATEJIPHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LICISIM;
BJIAJICTh HABBIKAMU ITIO3HABATEIILHON pedeKkcun Kak OCO3Ha-
HUsI COBEPIIAEMBIX NEUCTBUN M MBICIUTENBHBIX IIPOLIECCOB,
UX pe3yJIbTaTOB M OCHOBAHHWM; HNCHOJB30BaTh NPUEMBI ped-
JIEKCHUHU JJIs1 OLICHKHU CUTYyalluH, BHIOOpA BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO NPHUHHMATh peElle-
HUS O UX CHHIXKEHHIO;

OPpUHUMATh MOTHBBI M apryMEHTHI APYTUX NPHU aHaAJIU3E pe-
3yJIbTAaTOB JICSITEJIBHOCTH;

NPUHATHE ce6sl U APYTUx:

npuHUMaThb CC6H, IIOHHMMasl CBOHM HCIAOCTATKHM MW JOCTOHMHCTBA;
NPUHUMATh MOTHUBBI M apryMEHTBl APYTHX HPH aHaJIM3e pe-
3yJITATOB ACSTSIILHOCTH;

Opu3HaBaTh CBOE MPABO U IMPABO JPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTh MOHHMATh MHUP C MO3HIHUH JAPYroro
YyeJIOBeKa.

NPEAMETHBIE PE3Y/IbTATHI

IIpeameTHBIE pe3yibTaThl OocBOoeHMsA mporpammbel COO mo 6umo-

JIOrTM Ha 0a30BOM YPOBHE BKIIOYAIOT cHenudUYecKHue I y4deO-
Horo npeamera «buosnorus» HaydHble 3HAHUSI, YMEHHUSI U CIIOCO-
OBl NEeWCTBUH MO OCBOEHUIO, MHTEPHpETAIMU U NpeoOpa3zoBaHUIO
3HAaHUM, BHUJBl JESITEIBHOCTU IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMCHCHUIO 3HAHUW B PA3IMYHBIX YyYCOHBIX CHTyaIlUsIX, a Tak-
KE€ B pPCAIIbHBIX »XHN3HCHHBIX CHUTyallHuAX, CBA3aHHBIX C onoJioru-



eii. B mporpamme TmpeaMeTHbIC Pe3ybTaThl MPEJACTABICHBI 10
rogamM OOydYCHUSI.

10 knacc

IIpenmeTHBIE pE3ysIbTAaTHl OCBOCHHS ydeOHOro mpeamera «bmo-
JIOTHS» IOJDKHBI OTPa)KaTh:

1) chopmMupOBaHHOCTH 3HAHWH O MeCTe W POJIU OWOJOTUH B
CUCTEME HAay4YHOI'O 3HAHMS ECTECTBEHHBIX HayK, B (opMupoBa-
HUHU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U Hay4-
HOTO MHPOBO33PEHHUs; O BKJIAAE POCCHUCKHX W 3apyOeKHBIX
Y4EHBIX-OMOJIOrOB B pa3BUTHE Owoiornu; (GyHKIHMOHAJIBHOH TIpa-
MOTHOCTH 4YeJIOBEKa JJIsl PEIICHUs] JKM3HEHHBIX 3aj]1ad;

2) YMEHHE pacKpBIBATh COACPIKaHWE OHOJIOTMYECKHUX TEPMHHOB
W TOHSTHH: XHU3Hb, KJIETKa, OpraHu3Mm; mertabonmsMm (oOMeH Be-
IIECTB M IMpEeBpalllecHUe D>HEePrum), roMeocras (caMoperyisius),
YpOBHEBasi OpraHU3alysl J>KHUBBIX CHCTEM, CaMOBOCIIPOU3BEJICHHE
(penponyKIinsi), HACJIEICTBEHHOCTh, HW3MEHYHBOCTb, POCT H pas-
BUTHE;

3) ymMeHue usnaraTh OHOJIOTHUYSCKUEC TCOPUH (KIIETOYHASI, XPO-
MOCOMHasi, MyTallMOHHAas, ILIEHTPaJbHasi IOTMa MOJICKYJIIPHOMU
ouoimorumn), 3akoHbl (I'. Meunnens, T. Moprana, H. 1. Basuiosa)
U ydeHHs (O LIEHTpax MHOrooOpasusi M IIPOMCXOXKJCHHUS KYyJIb-
TypHBIX pacteHudn H. WM. BaBumosa), onpenesiTb T'paHHUIBI HX
MIPUMEHHUMOCTH K >XKUBBIM CHCTEMaM;

4) yMeHHe BIaJeTh METOJAMH HAYyYHOTO MO3HAHHUS B OHOJIOTHH:
HaOJIFOJICHUE U ONHCAaHWE JKHUBBIX CHCTEM, IPOILECCOB U SIBJICHHI;
opraHm3anus U IPOBEJCHUE OHMOJIOTHYECKOTO SKCIEPUMEHTA, BBI-
JIBHOKEHHWE THUIIOTE3bI; BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIIeaye-
MBIMH BEJIWYMHAMHU, OOBSICHEHHWE IOJYUYCHHBIX pPe3yJIbTaTOB, HC-
IMOJIB30BAHHBIX HAyYHBIX IOHSTHH, TEOpPUH M 3aKOHOB; YMEHHE
JlenaTh BBIBOJIBI HA OCHOBAHHMHU IOJIYYEHHBIX PE3yJIbTaTOB;

5) ymeHuHe BBIACISITH CYIICCTBEHHBIC MPU3HAKH BUPYCOB, KJle-
TOK MHPOKapUOT M 3yKAPHOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHM3MOB; OCOOEHHOCTH IIPOIIECCOB: OOMEHa BEIIECTB M IIpe-
BpallleHUsI JHEPruM B KJIeTKe, (OTOCHHTE3a, I[JIaCTHYECKOTO U
SHEPreTH4YecKoro oOMeHa, XEeMOCHHTEe3a, MHUTO03a, Melo3a, OIJIOo-
JIOTBOPEHUSI, Pa3MHOXXEHHUs, WHIAMBHUIYaJIbHOIO pa3BUTHS oOpra-
HU3Ma (OHTOTEHE3);

6) yMeHHWEe TIPUMEHSITh ITOJYYCHHBIC 3HAHUS s OOBSICHCHUS
OMOJIOTMYECKUX IPOLIECCOB M SIBJICHUW, JJIsI HPUHATHS IPaAKTH-
YEeCKHMX pEIICHUH B IMOBCEJIHEBHON >XU3HHM C LEJIbI0O OOeCIeueHUs



0e30I1aCHOCTH CBOETO 3/I0POBbSI M 3/I0POBbSI  OKPYIXKAIOIIUX  JIFO-
ner, coOJroIeHnsT HOPM TPAaMOTHOTO IOBEACHUS B OKpPY’KaroIleu
MPUPOJHONW cpene; MOHMUMaHHE HEOOXOJIMMOCTH HCIIOJIb30BaHUS
JIOCTHKEHUH COBPEMEHHOW OWOJIOTMM M OMOTEXHOJIOTHMM sl pa-
IMOHAJIBHOTO MPHUPOIOTIOIH30BAHUS;

7) yMeHHe pemiaTh 3JEeMCHTApHBIC TCHETHYECKHE 3adadd Ha
MOHO- M JUTHOpUJHOE CKpEIIMBaHUE, CIEIUIEHHOE HacJlie/IoBa-
HHE; COCTaBJISITh CXE€Mbl MOHOTHMOPHIHOTO CKpPCIIMBAHUS sl
MpeJiCKa3aHusl HACJICOBAHUSI NPU3HAKOB Y OPraHU3MOB;

8) yMeHWe BBITIONHATE JIaGOpPaTOPHBIC M IMpPaKTHYECKHEe pabo-
ThI, coOmoaaTh npaBuia npu pabore ¢ y4eOHBIM U Jrabopartop-
HBIM OOOpYIOBaHHEM,;

9) yMeHHe KPUTHYECKH OICHUBATh W HHTEPIPETUPOBATH HH-
popManuo OHOJIOTHYECKOTO COACPIKAHUSI, BKIOUYAIOIIYI MCEBIO-
Hay4YHbIe 3HaHUS M3 pas3iIMuHbIX HcToyHHKOB (CMMU, HayuHo-mo-
MMyJISIpHbIE MATEpPHUallbl); ATHYECKHE AaCIEeKThl COBPEMEHHBIX HC-
cleaoBaHU B OWMOJOTHMH, MEIUIIMHE, OMOTEXHOIOTHH,

10) ymMmenuwe co3naBaTh COOCTBEHHBIE MMHUCHMEHHBIE W YCTHBIE
cooOmieHns1, 0600masi OGMOITOTHYECKYI0 HH(OOPMAIIHIO W3 HECKOJb-
KUX HMCTOYHHUKOB, I'PAMOTHO HKCIOJIb30BaTh MOHSITHHHBIN armapar
Ounosorum.

11 knacc

IIpeameTHBIE pe3yabTaThl OCBOCHMA ydeOHOro mpeamera «buo-
JIOTUsA» AOJDXKHBI OTpaXaTh:

1) chopmupoBaHHOCTH 3HAHUNW O MECT€ W POJIM OUOJIOTHU B
CHUCTEME HAay4YHOI'0 3HAaHMSI ECTECTBEHHBIX HayK, B (OpMHpOBa-
HUU COBPEMEHHOI €CTECTBEHHO-HAy4YHOM KapTUHBI MHpa U Hayy-
HOTO MHPOBO33PCHHS; O BKJIAJC POCCHUCKAX U 3apyOeKHBIX
Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH; (QYHKIHOHAILHOU Tpa-
MOTHOCTH Y€JIOBCKaA MJIsA PCHICHUA XHU3HCHHbBLIX 3aaady;

2) YyMEHHE pacKpBIBaTh COJACPKAHUE OHUOJIOTHYCCKUX TEPMHHOB
W TOHSATHH: BHUA, TONYJSIUS, TeHO(MOH, 3BOJIONHUS, IBHKYIIHC
cwibl  ((akTopbl) DBOJIOIMH, TPUCHOCOOIEHHOCTh OPTaHU3MOB,
BHI000pa30BaHUE, DKOJOTHYECKUE (HaKTOpbBI, dYKOCHUCTEMA, IPOIY-
IICHTHhI, KOHCYMEHTBI, PEIYyICHTHI, IICIMH IMUTAaHUs, JKOJOTHYE-
CKas mupamuja, OMOTreoleHo3, ouocdepa;

3) yMeHuWe m3naratb OMOJIOTHYECKHE TEOPHUH (DBOJIOIMOHHAS
Teopuss Y. JlapBuHA, CHHTETHYECKasT TCOPHUSI DBOJIOIHH), 3aKO-
HBl U 3aKOHOMEpHOCTH (3apopsimeBoro cxojctBa K. M. Bbapa,
yepcaoBaHUA TJIaBHBIX HaHpaBJ’IeHI/Iﬁ nu HyTeﬁ OBOJIFOIITN N



A. H. CesepuoBa, yuenus o Ouochepe B. WM. Bepnaackoro),
OIpeNeIsiTh TPAHUILIBI UX MPUMEHHUMOCTH K YKUBBIM CHCTEMaM;

4) yMmeHHe BIIaJeTh METOIaMH HAay4YHOI'O [MO3HAHHUS B OHOJIOTHH:
HaOJIFOJICHUE W ONHCAaHWE JKHUBBIX CHCTEM, IPOIESCCOB U SIBJICHHI;
opraHmM3anus U IPOBEJACHUE OHMOJIOTHMYECKOTO IKCIEPUMEHTa, BBI-
JIIBIDKCHHE THUIIOTE3bI; BBISIBICHHE 3aBUCHMOCTH MEXIY HCCIIeIye-
MBIMH BEJIWYHHAMH, OOBSCHECHHE IOJYYSCHHBIX pe3yJIbTaTOB, HC-
IMOJI30BAHHBIX HAayYHBIX IOHSITHH, TEOpPUW W 3aKOHOB; YMEHHE
JiejaTh BBIBOJIBI HA OCHOBAHHMHU MOJIYYEHHBIX PE3YJIbTATOB;

5) ymMeHHe BBIICISITH CYLISCTBEHHBIC IMPU3HAKA CTPOCHUSI OHO-
JIOTUYECKUX OOBEKTOB: BHUJJOB, IMOMYJISIIHNA, NPOIYIEHTOB, KOHCY-
MEHTOB, PEIylLEHTOB, OMOreoIeHO30B U YKOCHCTEM; OCOOCHHOCTH
MIPOLIECCOB: HACJICACTBCHHOW HM3MEHYHMBOCTH, €CTECTBEHHOrO OTOO-
pa, BUI0OOpa3oBaHMS, IPHUCIIOCOOJICHHOCTH OPraHU3MOB,  JACH-
CTBUS DKOJIOTMYECKUX (DAKTOpPOB Ha OpraHu3Mbl, IIEpeHOca  Be-
IIECTB M NOTOKa DHEPIUU B IKOCUCTEMAaX, aHTPOIOTCHHBIX H3ME-
HEHHII B DKOCHCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB H
OMOrcOXMMHUYCCKHUX IMKIOB B Ouocdepe;

6) yMeHHE TPHUMEHSITHh MOJYYCHHBIC 3HAHUS s OOBSICHCHUS
OMOJIOTHYECKUX MPOLECCOB M SBJICHUH, IJIsi HPUHATHS IPAKTH-
YEeCKUX PEIICHWH B IMOBCEIHCBHOHM J>KHM3HH C IEJIbI0 OOecreyYeHUs
0€301aCHOCTH CBOET'O 3JI0POBbSI U 3JIOPOBBSI  OKPYXKAIOIIUX JIIO-
zeil, coOMoAeHUsT HOPM TI'PaMOTHOIO IIOBEJICHHUS B OKpY Karomiei
NPUPOAHON cpeje; IMOHUMaHHEe HEOOXOIUMOCTH HCIOJIb30BAHUS
JIOCTHKEHHUH COBPEMEHHOW OHWOJIOTHM JJis palHOHAJIbHOrO IPH-
pOJOIIOIL30BAHUS;

7) yMeHHe peuaTbh 3JeMEHTapHble OWOJIOTMYECKHE 3aJadH, CO-
CTaBJISATh CXEMBbI IIEPEHOCa BEIIECTB M JHEPIrHM B JKOCHCTEMax
(menu MUTaHUA);

8) yMeHue BBINOJHATH JIAOOPATOPHBIE M IMPaKTHYECKUe pabo-
THI, COONIIOIaTh MpaBMWiia NpH padoTe ¢ ydeOHBIM U sabopaTop-
HBIM O0OpYJIOBaHHEM;

9) yMeHHE KPUTHYECKH OICHHBATh W HWHTEPIPETUPOBATH WH-
(dhopmanuo OGUOJOTMYECKOTO COJIEPIKAHUsI, BKIIOYAIOIIYIO ICEeBIO-
Hay4YHbIe 3HaHUS M3 Pa3IMdHbIXx HUcTOYHHUKOB (CMMU, HaydHO-1IO-
MyJISIpHbIE MaTepHalibl); pacCMaTpUBATh TIJI00aJbHBIE JKOJOrHYe-
CKHe TpoOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLICHHUIO K
HUM COOCTBEHHYIO MHO3HIIHIO;

10) ymeHme co3aaBaTh COOCTBEHHBIC IHCBMCHHBIC M YCTHBIC
cooO1IeHns, 00001asi OMOJIOTHYECKyI0 MH(POPMAIIUIO U3 HECKOJb-
KHX HWCTOYHUKOB, TI'pPaMOTHO WCIIOJIL30BaTh ITOHATUIHBIN arma-
pat OGuoioruu.



Co/IEP:KAHME YUYEBHoro IIPEJIMETA «buoJsiorus»

10 KJIACC
1 4 B Hegento, Bcero 34 4, u3 HUX 1 4 — pe3epBHOE BpeMs

Tema 1. Buonorus kak Hayka (2 u)

Buonoruss kaxk Hayka. CBsi3p Ouojiormn ¢ OOIIECTBEHHBIMH,
TEXHUYECKUMHM M JIPYTUMHU €CTEeCTBEHHBIMU HaykKamH, duiocodu-
eil, PTUKOW, APCTETHKOW U IpaBOM. Posip Ouomoruu B (opmupo-
BaHUU COBPEMEHHOI HaydHOIl kapTuHbl Mmupa. Cucrtema OHOIIO-
TUYECKUX HayK.

MeToabl TTO3HAHUS >KUBOW NpUpOABI (HAOJIOJICHHUE, dKCIIEPHU-
MEHT, ONHCaHWEe, U3MEpPCHHUE, KiIacCu(pUKAIIU, MOJICIUPOBaHUEC,
cTaTUCTHYECKasi 00pabOTKa HAaHHBIX).

JleMoHCTpanuu:

llopmpemur: Y. Hapsun, I'. Mennens, H. K. Konbsuos,
Jox. Yorcon u @. Kpuk.

Tabauysr u cxemoi: «MeToabl TIO3HAHUSA YKUBOW HPUPOIBI».

JlaGopaTopHble U NpaKTHYeCKue pPaGOThI:

Ilpakxmuueckass paboma Ne 1. «lVIcnonb30BaHUC Pa3TUIHBIX
METOHOB IIPU U3YYCHUU OHOIOTHUCCKUX OOBEKTOBY.

Tema 2. XKuBble cuctembl U nx opraiusaums (1 y)

JKuBbple cucTteMbl (OMOCHCTEMBI) Kak IpeaMeT H3ydeHUs Owuo-
sorun. OTianYMe JKUBBIX CHCTEM OT HEOPTaHHUYECKOW MPHUPOIBI.

CpoiicTBa OmocucTeM M WX pa3HooOpa3me. YPOBHHM OpraHusa-
UM OMOCHCTEM: MOJIEKYJISIDHBIH, OpPraHOMIHO-KJIETOYHBIN, opra-
HU3MEHHBIH, MONYJISIIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN (Ouoreore-
HOTHYECKHUH), OHoCchepHBIH.

JleMOHCTpanuu:

Tabauyvt u cxemvi: «OCHOBHBIC MPHU3HAKU >KU3HW», «YPOBHU
OpraHu3alyy >XUBOU HPHUPOIBI».

Obopyoosanue: monens Mmonekyssl JTHK.

Tema 3. XuMuueckuit coctaB U CTpoeHne KneTku (8 4)

XUMHUYECKUH COCTaB KIIETKH. XUMHYCCKHUE DIJIICMEHTHI: MaKpO-
3JIEMEHTHI, MUKPOJJIEMCHThI. Bo/la 1 MUHEpalbHBIC BEIISCTBA.

DyYyHKIIUM BOJIbI U MUHEpaJbHbBIX BellecTB B kieTke. [loanep-
J’KaHME OCMOTHUYECKOIro OajiaHca.



Benku. CocraB u crpoeHHe GeIKOB. AMHHOKHCIOTBI — MOHO-
Mepbl OenkoB. He3zameHuMBble W 3aMEHUMBIE AMHHOKHCIIOTHI.
AMWHOKHUCIOTHBIN cOCTaB. YPOBHHU CTPYKTYPHI OCIIKOBOW MoOJE-
Kynbl (mepBHYHAs, BTOPHUYHAsS, TpPETHYHAsT W 4YETBEPTHUUHAS
CTpyKTypa). XHUMHUECKHE cBolicTBa OenkoB. buomornueckue
¢pyHKIIMUT OGEITKOB.

depmenTsl — OHOJIOTHYEcKUe KaTtanuizaropbl. CtpoeHue dep-
MEHTa: aKTUBHBIH IIEHTpP, cyOcTpaTHas crenuduuHoctb. Kodep-
MeHTbl. Butamunabel. Otiauudust (EpMEHTOB OT HEOPTraHHUECKHUX
KaTaJn3aTOpPOB.

VYriaeBoapl: MOHOCaxapuasl (TJII0K03a, pudo3a U J1e30KCHpuoo03a),
aucaxapuapl (caxaposa, JIaKTOo3a) M moJucaxapuabl (Kpaxmad,
TJINKOT'€H, 1IeJUTI0NI03a). bromornydeckne pyHKINH yriIEeBOJIOB.

Jlummuaer:  tpurnuuepunsl, ¢dochoaunuael, crepounsl. ['uapo-
¢punpHO-TUIPOPOOHBIE cBOWMcTBA. buomorndyeckne QGYHKIAW ITH-
muaoB. CpaBHEHHE YIJIEBOJOB, OCIKOB M JIMIHMAOB KaK HCTOYHH-
KOB DHEprHH.

Hyxneunoswie kucnotel: JIHK u PHK. HykneoTuasl — MOHO-
MepbI HyKIenHOBBIX KucinoT. Ctpoenue n pyaknuu JHK. Ctpoe-
Hue u pynknuu PHK. Bunst PHK. AT®: crpoenne u pyHKIIHH.

IHutonorus — Hayka o kJjeTke. Kinetounas Teopuss — mpumep
B3aUMOJICHCTBUS HIeH U (PaKTOB B HAYYHOM ITO3HAHUH. MeETOAbI
U3YyYCHHs KIICTKH.

Knerka kak uenocTHast >xkuBasi cucrema. OOmmpe NpU3HAKH
KJIETOK: 3aMKHYyTasl Hapy>XHasi MeMmOpana, moiekynbl JJHK kak
TeHEeTHYEeCKHUH ammapar, CUCTeMa CHHTe3a Oelka.

Tunsel KJIETOK: syKapHOTHYEecKas M Hpokapuotudeckas. Oco-
OCHHOCTH CTPOEHHUSI IpOKapuoOTHYecKOoi kieTku. Kiierounas
cTeHka OakTepuii. CTpoeHHE dYKapHOTHIECKON KIIeTKHU. OCHOB-
HBIC OTJHYMSI PACTUTEIBHOMN, )KUBOTHOW M TPUOHOU KIIETKH.

I[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAasi CTEHKa,
TJIINKOKAJIMKC, WX ¢QyHKOuU. Iliazmarnyeckass meMOpaHa, eé&
cBoiicTBa n pyHKOuu. l{uronmasma u e€ opranonssl. OgHOMEM -
Opannbie opraHouabl kietku: DIIC, annapar [onbaku, IU30C0-
Mbl. [ToJlyaBTOHOMHBIE OpPraHOW/ bl KJIETKH: MHUTOXOHIAPHH, ILIa-
ctunbl. [IponcxoskieHne MHUTOXOHAPHHM W mutacTul. Buabel mma-
CTUN. HememOpanHbIie OpraHoOuJbl  KJIETKH: pubocomel,
KJIETOYHBIW LIEHTP, LEHTPHUOJH, PECHUYKH, KI'yTUHKU. DYyHKIIHUHA
OpPraHoOUJ0B KJIETKH. BKiIroueHwHs.

Anpo — peryasTopHbIi 1eHTp KiaeTku. CTpoeHHe sapa:
siiepHast 000J109Ka, KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMO -
COMBI.

TpaHCIOPT BElIECTB B KIETKE.



JdeMoHCcTpanuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. llIBarnH, M. IllneiinenH,
P. Bupxos, Hx. Yorcon, ®. Kpuk, M. Vwuiakunc, P. Ppan-
knuH, K. M. Bboap.

Huaepammor: «PacnpenereHue XUMHUYECKHUX DJIEMEHTOB B He-
JKMBOU Tmipupone», «PacmpeneireHne XHMHUYECKHX 3JIEMEHTOB B
KUBOU NpUPOJIE».

Tabruyer u cxemor: «llepnonmyeckass TadbiIMna XUMHYECKHX
3J1€MEHTOB», «CTpOeHHE MOJICKYJbl BOIBDY, «buocuHTe3 Oenka»,
«Ctpoenmne monexkynsl 6enka», «Ctpoenue pepmenTta», «Hyxie-
uHoBble kuciaoTel. JJHK», «Ctpoenue mosnekynsl ATD», «Ctpo-
€HHE JYKapHUOTHYECKOH KIEeTKH», «CTpOEHHE XUBOTHOM KIIET-
Kn», «CTpOeHHE pacTUTEIbHOU KIETKN», «CTpoeHHe MpOoKapHo-
TUYECKON KIEeTKn», «CTpoeHHue sAapa KIETKW», «YTJIEeBOIbD»,
«JInmuaeny.

Obopyoosanue: CBETOBOH MHKPOCKOII, 00OpyJAOBaHUE UIS MPU-
TOTOBJICHHUSI TTOCTOSIHHBIX W BPEMEHHBIX MHUKPOIIPENapaTroB; MH-
KpoImpernaparbl pacTUTEIbHBIX, >XHUBOTHBIX MW OaKTepHaIIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKue paGOThI:

Jlabopamopnas paboma Ne 1. «/M3ydyeHue KaTaJIuTHICCKOU
aKTUBHOCTHU (pepMeHTOB (Ha IpUMEpe aMHJIa3bl MM KaTaaasbl)».
Jlabopamopnas paboma Ne 2. «VI3ydeHHE CTPOCHHS KIETOK
pacTeHHui, >KMBOTHBIX M OaKTepUi MOJ MHKPOCKOIIOM Ha T'OTO-
BBIX MHUKpOIIperaparax U UX ONHUCAaHHE».

Tema 4. XXnusHepeaTenbHOCTb KneTku (6 4)

OOmeH BemiecTB, WiIM MeTtabonu3M. AccuMmiIsAnusa (miaacTude-
CKMM OOMEH) M JAUCCUMHIIANUS (PHEpreTHYecKuil oOMeH) —
JIBE€ CTOPOHBI €IMHOTO Ipollecca Merabonuzma. Poib 3aKOHOB coO-
XpaHEHHs] BEIISCTB W DOHEPrud B I[IOHUMaHHU MeTaboJIM3Ma.
Tuner oOMeHa BemiecTB: aBTOTPOGHBIA H reTepoTpodHBIH. Poib
(bepmenToB B 0OOMEHE BEIIECTB M IPEBPAIICHUN DSHEPIrHUU B KIIET-
Ke.

dorocunte3. CBeroBasi u TemMHOBas (as3wl GorocuHTeza. Peak-
mun ¢dorocuHTe3a. DPPeKTUBHOCTH (PoTOoCHHTE3a. 3HaueHue ¢o-
TOCHHTE3a JUIs >KU3HM Ha 3emiie. BimsHue ycioBuii cpeabl Ha
(orocuHTE3 W CHOCOOBI MOBBILICHHUSI €ro MPOJYKTHUBHOCTH Yy
KyJIBTYPHBIX PacTEHUH

XemocuHTEe3. XeMOCHHTE3UpYIOlIe OakTepuHu. 3HAYEHUE Xe-
MOCHHTE3a JUIs KU3HHU Ha 3emile.

DHepreTudYeckuii oOMEH B KJIETKe. PacinernsieHue BeliecTB,
BBIJIEJICHHE M aKKyMYJIMPDOBaHHWE OJHEPTUH B KIIETKE. OTallbl



SHEpreTudeckoro obOmena. [mkonu3. BpokeHue U ero BUIBL
Kucnoponaoe oOkHCIeHHE, WM KIETOYHOE nabixanue. OKuciau-
TempHOE (dochopuaupoBanne. DPOEKTUBHOCTH SHEPIETHUIESCKOTO
obMeHa.

Peaknuu matpuaHOro cuHTe3a. | eHeTHmueckass mHpoOpMausa U
JAHK. Peamuzanusa reHeTn4yeckoil mHQopMauu B KiieTke. [ eHeTn-
YEeCKHUM KOJ M €ro cBoucTBa. TpaHCKpUNIINS — MATPUYHBIH CHUH-
Te3 PHK. Tpaucnanns — OmocuHTE3 Oeika. DTarrbl TPaHCIISIINH.
KonupoBanne amuaOKHCIOT. POk prtbocom B OmocuHTE3€e Oerka.

Hexknerounsie GOpMBI )XKU3HU — BUPYCHI. VICTOpUS OTKPBITHS
Bupycos (/.M. UBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEH -
HBIA IIMKJI BUpPYcoB. bakrepmodarn. bomesnm pacTteHHU, XH-
BOTHBIX U YeEJIOBEKa, BbI3bIBa€Mble BUpycaMHu. Bupyc HUMMYyHO-
nepunura yenoseka (BUY) — Bo3oyautens CIIMJla. OOpaTtHas
TpaHCKPUIIIINUS, peBepTa3za W uHTerpas3a. lIpodmimakTtmka pac-
OpOCTPAHEHUsI BUPYCHBIX 3a00JIeBaHUMN.

JleMoHCTpanuu:

Ilopmpemuwr: H. K. Konsnos, JI. 1. UBanoBckuii, K. A. Tumu-
psizeB.

Tabauysvl u cxemol: « TUnel mUTaHUSY, «MeTabomusm», «Mmu-
TOXOHAPUS», « DHEPTETUUCCKUIN 00MeH», «XJopommiact», «DoTo-
cunres3», «Ctpoenue JJHK», «CtpocHue u (PpyHKIIMOHHUPOBAHHUE
reHa», «CuHTEe3 Oenka», «[ eHeTnueckuii Koa», «Bupycem,
«bakrepuodarm», «CTpoeHHEe U IKU3HCHHBIH LMK BHpyca
CIINda, 6axkrepuodara», «Penmukamus JTHK.

Obopyoosanue. wMonenu-amuinkannu «YmasoeHune JHK wu
TpaHcKpurus», «buocuntes Oenka», «CTpOSHUE KIIETKHW», MO-
nens crpykrypsr JJHK.

Tema 5. PasaMHOXeHMe 1 UHAMBUAYanbHOE pa3BUTUE OPraHM3MOB
(5 )

KrneTouyHblii 1UKI, WIW >KU3HEHHBIM NUKI KieTku. MHTepdasza
n Muto3. [Iporieccrl, IpoTekaromue B WHTepdasze. Permnukamus —
peakuuss matpuuyHoro cuHre3za JHK. Crpoenume xpomocom. Xpo-
MOCOMHBIN HabOp — KapuoTHN. JIUMJIOMAHBIA HW TarIOWIHBIN
XpoMOcOMHBIe HabOopbl. XpomaTtuabl. lluTormormyeckre OCHOBBI
pa3sMHOXEHUsI U UHAUBUIYaAJIbHOIO Pa3BUTHUS OPraHU3MOB.

Henenne kietku — muTo3. Ctagun mutosa. IIporiecchl, mpo-
HCXOASIIME Ha Pa3HbIX CTAaAUsIX MUTO3a. buosorunyeckuii cMbIcil
MUTO3a.

I[Iporpammupyemasi Tu6enb KISTKH — aIlloONTO3.

DopmBI pa3MHOXKEHHUSI OpPTaHU3MOB: Oecriojioe u moJjioBoe. Bmu-
bl OECIIOJIOTO Pa3MHOXKEHHS: JIeJICHHE HaJgBOe, ITOYKOBAaHHE



OHO- M  MHOIOKJIETOYHBIX, CHOpOOOpa3oBaHHE, BEreTaTHUBHOE
pasmMHOXKeHHe. VICKycCTBEHHOE KIIOHHPOBAHHE OPTraHU3MOB, €Tro
3HAUYCHHUE IS CEJICKLINU.

ITonoBoe pa3sMHOXKEHHE, €ro OTIUYUSA OT OEcCHOoJIoTo.

Meiio3. Craguu Mmelo3sa. IIporeccsl, MpOUCXOasIINEe HA CTaau-
six Melosa. IloBeaeHue xpomocoMm B wMmeirosze. Kpoccunrosep.
buonoruyeckuii CMbICII U 3HAa4YCHUE MEHO3a.

I'ameTorenes — mpouecc oOpa30BaHUS MOJOBBIX KIJIETOK y KH-

BOTHBIX. [loJIOBBIE KeJie3bl: CEMEHHUKH M sindHuKu. OO6paszoBa-

HHE U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CnepMaTo30U, sii-
IeKJIeTKa) — crnepMaToreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHUS
SIMEKJIETOK U criepMaTto3ougoB. OmnogorBopenue. IlapreHorenes.

NuauBuayanpsHOe pa3BUTHE (OHTOreHe3). DMOpHOHAIBHOE pa3-

BUTHE (AMOpHOTeHe3). DTanbl YMOPHOHAIILHOTO PAa3BUTHS Y IIO-
3BOHOYHBIX JXMBOTHBIX: JPOOJICHHE, TacTPYJSLHs, OPraHOreHe3.

[MTocTaomMOproHanbHOE pa3BuTHE. THIIBI TOCTAMOPHOHAJIBHOTO pas-

BUTHS: IIpsIMOE, HempsiMoe (IUduHOYHOE). BimsiHMe cpensl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXK-
NEHHBIE YpOJICTBA.

Poct m pasButne pacteHuil. OHTOTEHE3 IBETKOBOTO DPaCTCHUSI:
CTPOCHHE CEMEHH, CTaAUHU pPa3BUTHA.

JleMoHCTpanuu:

Tabauyer u cxemol. «POPMBI pa3sMHOXKEHUS OPTraHU3MOB),
«JlBOiHOE OIUIONOTBOPEHHUE Yy LIBETKOBBIX pacTeHui», «Berera-
TUBHOE pPa3MHOXKEHHUE pacTeHUi», «J/leneHue kiieTku OakTepuit»,
«CTpoeHUEe MOJOBBIX KIETOK», «CTpoeHrne XpoMocoMbl», «Kire-
TOYHBIM [UKI», «Pemmukanus JHK», «Mwurto3», «Mehos3y,
«IIpsimoe 1 HenmpsiIMOe pa3BUTHE», «['aMeToreHe3 y MJIEKOITUTAar0-
X WU 4YeJioBeKa», «OCHOBHBIE CTaJUN OHTOT'CHE3a».

Obopyodosanue. MHUKPOCKOI, MHUKpompemnapaTsl «CrnepMaTo3ou-
AbI MJICKONHUTAIONIETO», «SlHnekneTka MieKkonuTraromeroy, «Ka-
PUOKHMHE3 B KJIETKax KOpeIlIka JIyKa», «J/lejJleHne KJIeTKu»; Mo-
nens JIHK, monens merada3zHOW XPOMOCOMBI.

JlaGopaTopHble M1 NpaKTU4YeCKHe PaGOThI:

Jlabopamoprnas paboma Ne 3. «HabGmroneHmne MuTo3a B KIET-
KaX KOHYHMKa KOpEIIKa JyKa Ha TOTOBBIX MHKpOIIpEIraparax».

Jlabopamopnas paboma Ne 4. «VI3ydeHHE CTPOCHHUS MOJTOBBIX
KJIETOK Ha FOTOBBIX MUKpOIIpernaparax».

Tema 6. HacneacTBEHHOCTb M U3MEHYMBOCTL OPraHM3MoB (8 u)

IIpenmer u 3amauu reHetuku. McTtopust pa3BUTHUSI I'€HETUKH.
Ponp murTonmornm M SMOPHOJIOTMM B CTAaHOBJIGHWHW T'€HETHKH.
Bxitag poccuiickux m 3apyOeXKHBIX YUEHBIX B Pa3BUTHE T'€HETH-



Ku. MeTonbl TeHeTUKHU (THOPUIOTOTHUCCKUM, IUTOTCHESTUYCCKUM,
MOJICKYJISIpHO-TeHeTHUYeCKHi). OCHOBHBIC T'CHCTUYCCKUC MOHSTHS.
I'eHeTnyeckass CUMBOJINKA, UCIIOJIb3yeMasi B CXeMaxX CKpeIIuBa-
HUM.

3aKOHOMEPHOCTHU HAcCJIEeOOBaHUsI MPU3HAKOB, YCTAaHOBJICHHBIC
I'. Meungenem. MoHOTHOpHUIHOE CKpeIIUBaHHE. 3aKOH EIHUHOO-
Opa3usi THOPUIOB MEPBOrOo MOKOJICHUs. [IpaBHIIO HOMUHHUpPOBA-
HUsl. 3aKOH pacllelJieHUsi NpU3HaKOB. [ mmore3a 4YUCTOTHI Tra-
met. [TomHOE M HEmoJIHOE TOMHHHPOBAHHE.

JAurubpumgHoe CKpelmuBaHie. 3aKOH HE3aBUCUMOT'O HacleI0Ba-
HUsI TPU3HAKOB. [lAUTOreHEeTUYECKHE OCHOBBI JUTHOPUIHOTO
CKpemMBaHusI. AHaJIM3UPYIOIIee CKpenmBanue. Mcmombp3oBanue
aHAMU3UPYIOMIETO CKPCIIUBAHUS Ui ONpEACICHUS TCSHOTHUIIA
ocobu.

CiietuieHHOE HaciieqoBaHHE IIipu3HakoB. Padora T. Moprana
o CIEIUICHHOMY HacJIeOBaHUIO T'eHOB. HapymieHue croeruieHus
T€HOB B pe3yJbTaTe KPOCCHUHTOBEpa.

XpoMocoMHas TEOPHsI HACIIECICTBEHHOCTHU. | eHeTUYecKue KapThl.

I'enetwka moma. XpoOMOCOMHOE OTIpeIeICHUEe IToaa. AYTOCOMEI
U TIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIe U TeTepoTraMeTHBhIE opra-
HuU3Mbl. HacrnenoBaHue OpU3HAKOB, CIEIVICHHBIX C TOJIOM.

N3menyuBOCTh. BUObl U3MEHUYMBOCTH: HEHACICIACTBECHHAs H
HacleICTBeHHas. Ponb cpeabl B HEHACIEICTBEHHON H3MCEHYUBO -
cTH. XapakTepUCTHKa MOAU(PUKAIIMOHHON M3MeHYnBOCTH. Bapu-
allMOHHBIW psIZT U BapUallMOHHAas KpuBasi. Hopma peakiuu mpu-
3HaKa. KonndecTBeHHBIC U KaYeCTBCHHBIC MPU3HAKA U UX HOpMa
peakiuu. CBoiicTBa MOJAM(PUKALIMOHHOW M3MEHYUBOCTH.

HaciencrBeHHas, WM I€eHOTUNHNYECKAasi, U3BMEHUYHBOCTL. KoMm-
OWHaTHBHAs U3MECHYHUBOCTh. MeEHO03 U ITOJIOBOU ITPOIIECC — OCHO-
Ba KOMOHWHATHBHOW HM3MCHYUBOCTHU. MyTallMOHHAS HW3MCHYH-
BocTh. Kitaccudukaimss MyTanui: T€HHbIC, XPOMOCOMHBIC, Ie-
HOMHBIC. HacToTa U IPUYUHBI MyTanuii. MyTareHHbIe (PaKTOPHI.
3aKOH TOMOJIOTUYECKUX PSIAOB B HACJIECACTBEHHOW U3MEHUYNBOCTHU
H. 1. BaBunoga.

BuesinepHas HacIeACTBEHHOCTh H U3MEHYHBOCTD.

I'eneTtnka denoBeka. Kapuorun demoBeka. OCHOBHBIE METObI
TeHEeTHUKH dYeJIOBEKa: TIeHeaJJOrnYeCKUi, OJIM3HEIIOBBIN, IIUTOTe-
HETHUYECKHUH, OMOXNMHUYECKHUI, MOJIEKYJIsIpHO-TeHeTHYeckuii. Co-
BPEMEHHOE OIlpeAesieHue TeHOTHIA: ITOJHOTEHOMHOE CEeKBEHHPO-
BaHHE, T€HOTUNHUPOBAHUE, B TOM uyuHciae ¢ nomoiubio IIL[P-
ananusa. HacnencrBeHHbsle 3a00JIeBaHHS YeJIOBEKA: TI'C€HHBIE
6o0s1e3HH, OOJIE3HHW C HACJIEACTBEHHOUW IIPEAPaCIIOJIOKEHHOCTHIO,
XpoMOCOMHBIE OoJie3Hu. CoMaTHYeCKHUEe U T€HEepaTUBHBIC MyTa-



muu. CTBOJIOBBIE KJIETKU. [IpUHIMNBI 310poBOro odpasa >XU3HH,
JUAarHOCTHUKH, MPO(MMIAKTUKN W JICUSHUS T'€HETHYECKUX 00Je3-
Hel. MenuKo-reHeTHYECKOe KOHCYJILTHPOBAHNUE. 3HAYCHUE MEIH-
[IUHCKOW TEeHETUKU B IIPEAOTBPAIICHUHM M JICUEHHU I'€HEeTH4Ye-
CKHNX 3a00JI€BaHUN dYeJIOBEKA.

JleMoHCTpanuu:

Ilopmpemuwi: I'. Meunnenn, T. Moprau, I'. ne ®pus, C. C. Yer-
BepukoB, H. B Tumodeen-PecoBckmuii, H. 1. BaBuios.

Tabauyer u cxemol: «MOHOTHOPHUIHOE CKPEIIMBAHHE W €rO
[IUTOTCHETHYECKass OCHOBa», «3aKOH PACHICIUICHUSI U €ro IUTO-
TEHETHYECKasi OCHOBa», «3aKOH YHCTOTHI TramMeTr», «Jdurundpun-
HOE CKpemmuBaHue», «lluTonmormdyeckne OCHOBBI AUTHOPHUIHOTO
cKpeuuBaHus», «Meno3», «B3aumonaeiicTBue anjelbHBIX TIe-
HOB», «Il'eHeTMueckue KapThl pPAacTEHUU, >KUBOTHBIX U 4YEJIOBE-
Ka», «I'eHernka mona», «3aKOHOMEPHOCTH HAacCJEIOBAHMWS, Clie-
IUIGHHOTO C 1mojom», «KapuoTuriel 4enoBeka M IKUBOTHBIXY,
«Buapl  m3MeHuMBOCTH», «MonudukanrmoHHass HN3MEHYHUBOCTHY,
«HacnemoBanme pesyc-pakropa», «l'eHeTuka TpynIr KpOBH»,
«MyTaloHHass U3MEHYHUBOCTH.

Obopyooeanue: MOICIU-ANIUINKAIINN «MOHOTHOPHUIHOE CKpe-
muBaHue», «HenomHoe nomuHupoBaHue», «/urndpuaHoe ckpe-
muBaHue», «Ilepekpéct XpoMoOcom»; MHUKPOCKOII U MHKpPOIIpe-
napat «Jpozoduna» (Hopma, myrtanuu (GpopMbI KPbUIBEB U OKpa-
ckH Tena); repbapuit «['OpoxX IMOCEBHOIY.

JlabopaTopHble 1 NpaKTU4YecKHe pPaGoOThI:

Jlabopamoprnas paboma Ne 5. «3yueHHe pe3ysIbTaTOB MOHO-
THOPUJHOTO W JUTHOPUIHOIO CKpPEHIMBaHUS y NPO30(QHIIbI Ha
FOTOBBIX MHUKpOIIpenaparax».

Jlabopamopuass paboma Ne 6. «V3ydeHne MoAu(UKAITTOHHOU
W3MEHYHUBOCTH, IMOCTPOCHHE BAPHUAIIMOHHOIO psila M BapHaIMOH-
HOM KPUBOM».

Jlabopamoprnas paboma Ne 7. « AHaJIM3 MyTaluii y Opo30¢u-
JIBI Ha TOTOBBIX MHKpOIIpenaparax.

Ilpakxmuueckass paboma Ne 2. «CocTaBjeHHE W aHAJIHU3 PO-
JIOCITOBHBIX YEIIOBEKA».

Tema 7. Cenekums opraHmamoB. OCHOBLI GBUOTeXHONOINM (3 Y)

Cernrekipsi KaKk HayKa W Mpoliecc. 3apoXXISHHE CEISKIIUU U
nomectukauus. Yuenue H. M. BaBuioBa o HeHTpax OPOUCXOK-
JOEeHUsI 1 MHOTooOpa3usi KyJIbTypHBIX pacTeHuii. LleHTpsl nmpowuc-
XOXKJICHHUST JIOMAITHUX >XKHUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHBIE METOJIbI CEJICKIIMU. MacCOBBIH W WHIUBHUIYaJb-
HBIA OTOOpBI B CEJCKIMU PACTCHUU W JKUBOTHBIX. OIIEHKa 3KC-

Tepbepa. BIHU3KOpOJACTBEHHOE CKpelmuBaHue — WHOpuauHAT. Ywu-
crasg JauHusl. CKpellMBaHWE YUCThIX JuHUM. ['erepo3uc, miu ru-
OpunmHast cwia. HepoacTBeHHOE CKpemMBaHUE — ayTOPHUIWHT.
Otnanénnast TuOpuan3anus U e€ ycnexu. VMICKyCCTBEHHBIH MyTa-



reHe3 M IIOJIyYCHHE TIIOJUIUIONJIOB. JIOCTHMIKEHHUsI CeJIeKIMH pac-
TEHUH, )KUBOTHBIX U MHUKPOOPraHU3MOB.

BbuoTrexHonorusi kak orpacib MPOU3BOACTBA. | eHHasi UHXKEHe-
pusi. Drtamnbel co3nanuss pekomOmHaHTHOW JIHK w TpaHCreHHBIX
opranusmoB. Kierounas wunHxeHepusi. KieTouHble KyJIbTYpBI.
MUKpOKJIOHaJIbHOE pa3MHOXKEHUE pacTeHu. KiioHnpoBaHue BbI-
COKOTIPOJYKTHUBHBIX CEJIbCKOXO3sIMCTBEHHBIX OPTaHU3MOB. JKOJIO-
TUYEeCKHE W dTHUEecKHue ImpoodneMbl. MO — reHeTHYecKu MOIH-
(¢unmpoBaHHBIE OPTaHU3MBI.

JeMoHCcTpanuu:

Ilopmpemw:: H. . Basunos, 1. B. Muuypun, I'. . Kapme-
yeHko, M. ®@. MBaHoOB.

Tabauyer u cxemsor: kapTa «LIeHTPHI TPOUCXOKICHUSI U MHOTO-
o0pa3usi KyJbTYPHBIX pacTeHUil», «Ilopoabl HOMaNIHUX >XUBOT-
HBIX», «CopTa KyJIBTYPHBIX pacTeHui», «OTtnanéHunas ruopugnsa-
s, «Paborsl akagemuka M. @. MBanosay, «Ilomurronmus,
«OO0OBEKTBl OMOTEXHOJIOTUNY», «KIIeTOUHBIE KyJIBTYpPHl U KIIOHHPO-
BaHue», «KoHCTpynpoBaHHUE U MEPEHOC T'€HOB, XPOMOCOM.

Obopyoosanue: MYISDKA TUIOJIOB M KOPHEIJIOAOB JTUKHX (opM
U KyJbTYPHBIX COPTOB pacTeHuil; repOapuii «CerbCKOX03si-
CTBEHHBIC PACTEHUS.

JlaGopaTopHble U NpaKTHYeCKue paGoThI:

Oxckypcus «OCHOBHBIE METOABI M JOCTHMIKCHHUS CEJICKI[UH pac-
TEHUH W >KUBOTHBIX (HA CEJCKIHOHHYIO CTaHIHIO, IUIEMEHHYIO
(bepMy, copToHCTBITATENBHBII YYacTOK, B TEIUIMYHOE XO3SHCTBO,
JTa0opaTOPHUIO arpOyHUBEPCHUTETA HIIM HAYYHOTO IIEHTPA)».

11 KNACC
1 4 B Hegento, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs

Tema 1. OBontounoHHasa 6uonorus (9 y)

IIpeanockIK BO3HHUKHOBEHUS DBOJIOIMOHHOW TEOpHUH. DBO-
JIOIMOHHAS TeOpHsl U €€ MeCTO B OMOJIOTHH. BiusitHue >BOJIOIH -
OHHOUW TEOpPHH Ha pa3BUTHE OHWOJIOTHMH U APYTHX HayK.

CBugerenscTBa sBoyirouuu. IlaneoHTonoruueckue: MHoOcCIea0Ba-
TEJILHOCTh IIOSIBJIEHUSI BUJOB B MNaJCOHTOJIOTMYECKON JIETOMNHCH,
nepexoansie ¢Gopmel. broreorpadudeckne: CXOACTBO W pazandne
dayn n ¢yiop MaTepuKkoB M OCTPOBOB.



DOMOpHOJIOTHYECKHE: CXOJICTBA W pa3iuyuusi SMOPHOHOB Ppa3HBIX
BUAOB MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHUYECKUE: TOMOJO-
TUYHBIC, AHAJIOTHUYHBIEC, pPYAUMEHTAapHBIC OpraHbl, aTaBU3MBI.
MonekynsapHO-OMOXUMHYECKHE: CXOJICTBO MEXAaHHU3MOB HacIe-
CTBEHHOCTH W OCHOBHBIX METa0OJIMYECKHUX IIyTeil y BcexX opra-
HU3MOB.

OpomonmonHast Teopuss Y. Jlapsuua. IIpeamochIIKH BO3HHUK-
HOBEHUS JapBUHMU3MA. JIBHXKYIIHE CHIBI JBOJIONUU BHUJIOB IO
JapBuny (M30bITOYHOE pa3MHOXKEHHE IIPHM OrPaHUYCHHOCTH pe-
CypcOB, HeoIllpeneiaéHHass W3MEHYHMBOCTH, Ooprba 3a cyImiecTBOBa-
HUE, €CTeCTBEHHBIII OTOOD).

Cunrternueckass teopus sBoaonuu (CTI) m e€ OCHOBHBIE MO-
JIO>KSHUSL.

Mukpossoaronust. Ilonynsinusa kak eguHULIA BHUJAa U DBOJIIO-
UU.

JABrkymue cuibl ((HakTopbl) 3BOJIONUN BHUAOB B IMPHPOJIE.
MyTalMOHHBIH TIponecc U KOMOHWHATHUBHAasi U3MEHYHUBOCTH. [lo-
OyJISIIUOHHBIC BOJHBI M Apeid reHoB. M3omsamust u MUTpanus.

EcrtecTBeHHBIN OTOOpP — HampaBISIIOMMUNA (AKTOP SBOJIOIUH.
DopMBI €CTECTBEHHOTO OTOOpa.

IIpucnocoOIEHHOCTh OPraHU3MOB KaK pPe3yJabTaT SBOJIIOLHUH.
[Tpumepsl npucnocodIeHn y OpraHu3mMoB. ApoMop(o3bl U HANO-
ajanTamui.

Bun m Bunoo6pazosanme. Kpurepun Buma. OcHOBHBIE (OPMBI
BHUJ1000pa3oBaHus: reorpaduyeckoe, 3KOJIOTHIECKOE.

MakponBomntonusi. PopMbl dBoIOIINH: (UIIETHYECKAs, JTUBEP-
TeHTHasi, KOHBEPreHTHas, IapamienbHass. HeoOpaTumocTs 3BO-
JIFOIIHH.

IIpoucxoxkaeHue OT HecneuuaJIu3upoBaHHBIX Hpeakon. [lpo-
rpeccupyolasi Creuaan3anus. AJarnTUBHAS paguaIins.

JdeMoHCTpanuu:

Ilopmpemuwr: K. Jlunauenr, XK. b. Jlamapk, Y. JlapBuH,
B. O. Kosanesckuii, K. M. bap, 3. TIekkenb, @®. Miromaep,
A. H. CeBepl1ios.

Tabruyer u cxemsvt: «Pa3BUTHE OPraHUYECKOro MHUpa Ha 3eM-
ne», «3apoJbIIIN MO3BOHOYHBIX >XHBOTHBIX», «APXEOITEPUKC,
«®DopMbl 60pHOBI 3a cymiecTBOBaHHE», «EctecTBeHHBI 0TOOPY,
«MHoroo0Opas3ue COpTOB pacTeHHui», «MHOroobpasue Iopoja Ku-
BOTHBIX», «ITomynsamumny, «MyTannoHHas M3MEHYUBOCTHY;
«Apomopdo3by, «HMamoamanranum», «OOmas aereHepamnus»,
«IBwxymue cuabl 3Bomronum», «Kapra-cxema MapmipyTta myTe-
mectBus Y. Jlapsuna», «bopnba 3a cymectBoBanue», «IIpucmo-



COOJICHHOCTh  OpraHu3MoB», «l eorpaduueckoe BU1000pa3zoBa-
HHUE», «IDKOJIOTHYECKOEe BHUIO00pa30BAHUC.

Obopyoosanue. KONICKIUS HACCKOMBIX C pPa3JIMYHBIMH THUIMA-
MH OKpacKu; Ha0Op IUIOAOB U ceMsiH; Kosuiekius «I[Ipumepst
3AMIUTHBIX MMPUCTOCOOICHUN y JKUBOTHBIX», MarHUTHAasE MOJEIb
«OCHOBHBIC HAOpaBICHUS JBOJIONUN»; 00BEMHaAs moaers «Ctpo-
€HHEC TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

Buoreorpaduueckass kapra mupa; Kosuiekiuus «Dopmbr co-
XPaHHOCTH HMCKONASMbBIX J>KHBOTHBIX W PACTEHUI»; MarHuTHAas
moaenb-amuinkaius «Ilepekpéct XxpomMocom»; BIIaxKHbIE mpena-
patbl «Pa3Buthe HaceKOMOro», «Pa3BuTHue JISATYIIKH»; MHKPO-
npemnapat «Jlpo3zoduma» (Hopma, myranuu (HOPMBI KPbUIBEB H
OKpacKH TeJa).

JlaGopaTopHble U NpaKTHYeCKue pPaGOThI:

Jlabopamopnas paboma Ne 1. «CpaBHeHUE BHIOB MO MOpQdo-
JIOTUYECKOMY KPHUTCPHIO».

Jlabopamoprnas paboma Ne 2. «OnucaHue OPHUCIIOCOOTICHHO-
CTH OpraHu3Ma U € OTHOCHUTEIIBHOTO XapakTepar.

Tema 2. Bo3HMKHOBEHME U pa3BuTUE XU3HU Ha 3emne (9 4)

JloHay4HBIC TIpEACTAaBICHUSA O 3apOXACHUH >KU3HU. HayuHble
TUIIOTE3bl BO3HMKHOBEHHUsSI J>KH3HM Ha 3emuie: aOuoreHes W IIaH-
criepMusi. XUMHUYECKass 3BOJIONUSA. AOHOTeHHBIM CHUHTE3 OpraHu-
YECKHX BEIIECTB M3 HEOPTaHWYECKHUX. ODKCIECPUMEHTAIBHOE IIOJ-
TBEPXKJICHUE XHMHUYECKO# sBoinonnu. HavambpHble 3Tambl Oumolo-
ruyeckor sBomrouuu. I'unoreza PHK-mupa. ®dopmupoBanue
MeOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHE IIPOTOKJIETKH. IlepBrie
KJIETKM U UX 3Boyonus. @DOpMHUPOBAHHE OCHOBHBIX TIpyIN XH-
BBIX OPraHU3MOB.

PasButne xu3HM Ha 3emuie Mo 3paM U rniepuosaMm. Karapxew.
Apxeiickass U nporeposoiickas 3psbl. [laneo3oiickas spa u e€ ne-
pUOOBI: KEMOPHUUCKHHN, OPIOBUKCKHUI, CHITyPUHUCKUN, NEBOHCKUIA,
KaMEHHOYI'OJIbHBIM, IIEPMCKHUN.

Me3o301ckasi apa U €€ nepuoabl: TPUACOBBIN, IOPCKUN, MEITOBOM.

Kaiino3soiickast spa U €€ mepuojbpl: NajJeOoreHOBBIN, HEOIre€HO-
BbI, aHTPOIIOI€HOBBII.

XapakTepHUCTHKa KJIHUMAaTa U TEeOJIOTHYEeCKHX IpoliieccoB. Oc-
HOBHBIC JTaIlbl 3BOJIIOIIMH PACTHUTEIBHOTO M >XHBOTHOTO MHpaA.
Apomopdo3bl Y pacTeHHH U KUBOTHBIX. [losiBIeHue, pacuBeT u
BBIMHPAHHUE TPYIII XUBBIX OPTraHU3MOB.

CucreMa OpPraHMYEcKOr0o MHpa KaK oTpakeHue sBosronuu. Oc-
HOBHBIE CUCTEMATUUYECKHE IPYIIbl OPTaHU3MOB.

DBorONIMsT YeJoBeKa. AHTPOIMOJOTHS Kak Hayka. Pa3Burue

HpeﬂCTaBHCHI/IfI O IMMPOUCXOKIACHHUU YCIIOBCKA. MCTO,Z[I)I HN3y4dYCHUA
AHTPOIIOTCHE3Aa. CXOI[CTBa " pa3andusa YCJIOBCKa U XUBOTHBIX.
CucreMaTHYEeCKOE MOJIOKCHHE YeJIOBEKaA.



JBmwxyimye cuibl (dpakTopsl) aHTporioreHesa. HacnencrBennas
HU3MEHYNBOCTh W E€CTECTBCHHBIH 0TOOp. OOmIecTBEHHBIH 0O0pa3
’)KU3HHU, U3rOTOBJIEHHE OPYAUH TpyJa, MBIIUICHUE, PCUb.

OCHOBHBIEC CTAJIMM U BETBU DBOJIIOIUH YEJOBEKa: aBCTPaIOIH -
TekH, HenoBek ymelblii, UeaoBeK NpsiMOXOIslInil, YeloBeK He-
agjaepraibckuii, YemoBek pazyMHbIM. Haxoakum uHckomaembIxX
OCTaHKOB, BpeMsl CyIIECTBOBaHUs, OOJIACTh pPacCIpOCTpPaHEHHSI,
00BEM TOIOBHOTO MO3ra, o0pa3 >KHU3HH, OPYIHs.

Yenoseuyeckne packl. OCHOBHBIC OONBIITHUE pachl: €BPOIICOU]I-
Hasi (eBpa3miickasi), Herpo-aBCcTpajougHasi (PKBaTOpHaJIbHAsA),
MOHTOJOUIHAs (a3MaTCKO-aMepUKaHCKas). YepThl NOPHUCIIOCO-
OJICHHOCTH TIPEACTAaBUTEJICH YEIOBEUECKUX pac K YCIOBHSM CYy-
mecrBoBaHus. EnuHcTBO yenoBeueckux pac. Kputuka conuyais-
HOTO JapBHHH3Ma M pacus3Ma.

JleMoHCTpanuu:

Ilopmpemur: ®. Penu, JI. Tlactep, A. . Onapun, C. Muiep,
I'. FOpu, Y. JapBuH.

Tabauyer u cxemvt: «Bo3uukHOBeHHEe COIHEYHOW CHCTEMBI»,
«Pa3BuTHe opraanmdeckoro wmmupa», «PacturenpHas KIETKa»,
«XKuBoTHast knerka», «lIpokapuornueckasi kieTka», «CoBpe-
MEHHasl CUCTeMa OpPraHn4YecKoro Mupa», «CpaBHEHHE aHATOMHM -
YEeCKHUX YepPT CTPOCHUS UEJIOBEKA U YEITOBEKOOOPA3HBIX 00E3bsIH»,
«OCHOBHBIE MECTa ITaJICOHTOJOTHYECKNX HAXOIOK MPEIKOB COBpE-
MEHHOI'O 4eJloBeKa», «/lpeBHelmue nroan», «JpeBHUE IIOAN,
«IlepBBIe cCOBpeMEeHHBIE TIOAN», «HemoBeueckue pacen».

Obopyoosanue: myispxa «lIponcxoxxaeHne deiioBeka (OrOCThI aB-
CTPAJIONINTEKA, INMHUTEKAaHTPOIla, HEaHJepTallbllia, KPOMaHBOHIIA)»;
CJICTIKM KaMEHHBIX OpYAHi epBOOBITHOIO YejloBeKa (KaMHH-YOIIIe-
pBL, pyOomiTa, ckpebia); TeOXpOHOIOTrUIecKasl TabIuNa; KOJUICKITHS
«DOpMBI COXPAaHHOCTH UCKONAEMBIX )KUBOTHBIX U PACTSHUID.

JlabopaTopHble 1 HNpaKTU4YecKHe paGoThI:

Ilpakmuueckass paboma Ne 1. «H3ydeHHE HMCKOIaeMBbIX
OCTaTKOB PAacTEHHH M YKUBOTHBIX B KOJJICKIIHSIX).

OKkckypcuss «OBOJIONMS OPraHWYECKOro MHpa Ha  3emie»
(B ecTeCTBEHHO-HAy4YHBII WJIM KpaeBeIUECKUH My3ei).

Tema 3. OpraHuamsl 1 okpyxatowas cpeaa (5 4)

DKoJiorusi Kak Hayka. 3agadyd U pasliedbl 3KOJOTHH. MeToabl
9KOJIOTHYECKUX HCCIENOBAaHUMN. DKOJIOTMYECKOE€ MHUPOBO33PECHHUE
COBPEMEHHOTO YeJIOBEKa.

Cpemﬂ oOuTaHus OpraHM3MOB: BOJHAasl, HA3C€CMHO-BO3AyIlIHAasd,

NOYBEHHAs, BHYTPUOPTraHU3MEHHAasI.

Oxorornyeckue ((akropsl. Kiraccmpukamusi >KOJIOTHUYECKHUX
(paxTopoB: abnornyeckmue, OMOTHUECKHNE U aHTPOIIOreHHbIe. Jlei-

CTBHE DKOJOTHYECKUX (PaKTOPOB HA OPraHU3MBIL.

AOuornyeckue (GakTOpbl: CBET, TEMIIEpaTypa, BIAXXHOCTb. Po-
ToriepuoausM. IlpucriocoGieHnust opraHu3MoOB K JAeHCTBHIO abuo-

THYecKnX ¢akTopoB. brojormueckme pUTMBIL.



Buornueckue daxrtopsl. Buasl OMOTHYECKHMX B3aMMOJICHCTBUMN:
KOHKYPEHIINUSA, XUITHUYIECTBO, cUMON03 u ero ¢opwmsel. [lapasu-
THU3M, KOOIlepalusi, MYyTyalau3M, KOMMEHCAJIN3M (KBapTHUpaH-
CTBO, HaxJIeOHMYECTBO). AMeEHcalu3M, HeWTpaiu3Mm. 3HadeHHe
OMOTHYECKNX B3aMMOJCHCTBUM ISl CYIIECTBOBAHHUS OPTaHU3MOB
B IPHUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTHUKU nomyiasinuu. OCHOBHBIC MHO-
KazaTenau MNOMYJISIIUHU: YHUCIEHHOCTbH, IUIOTHOCTB, POXXIA€MOCTD,
CMEpPTHOCTH, IIPUPOCT, MUTpanus. JIMHaMHKa YHUCIEHHOCTH I10-
MyJISIHUA U €€ peryJIsiius.

JleMoHCTpanuu:

Tlopmpemuoi: A. T'ymoomasar, K. @. Pynse, D. ['ekkensb.

Tabauywvr u cxemeor: kapra «IIpupogasie 30HBI 3emim», «Cpe-
bl OOWTaHUsI OpraHu3MoBy», «PDororepuoausm» «llomyssaun,
«3aKOHOMEPHOCTH POCTa YMCICHHOCTH MHOMYJISIINN HH(QY30pHUH-
Ty PeapKm».

JlaGopaTopHble U NpaKTHYeCKue paGOoThI:

Jlabopamoprnas paboma Ne 3. «Mopdosioruueckue 0oCoOCHHO-
CTH pacTeHUI W3 pa3HbIX MECT OOHUTAHHUSD).

Jlabopamoprnas paboma Ne 4. «BnusHUe cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJICyCa.

Ipaxkmuueckas paboma Ne 2. «I1loacd€r NMIOTHOCTHU IIOIYJIsI-
LA pa3HbIX BUJIOB PACTEHHUI».

Tema 4. CoobuiectBa u akonornyeckue cuctembl (9 u)

CoolmiecTBO opraHu3MoB — OuorieHo3. CTpyKTyphl OHOIIEHO-
3a: BUJOBAasi, MPOCTPAaHCTBEHHAas, Tpoduueckas (ruiaesas). Bu-
ObI-TOMUHAHTEI. CBsi3u B OHMOIIEHO3E.

DKOJIOTHYECKHE CHCTEeMBI (3KocucTeMbl). IloHsITHE 00 »KOCH-
cremMe U OuoreorieHo3e. OYHKIIMOHAIBLHBIE KOMITOHESHTHI KOCH-
CTEeMBI: IPOAYIEHTHI, KOHCYMEHTHI, peayleHTh. KpyroBopotr Be-
IIECTB U IOTOK JHEPruu B skocucreme. Tpoduueckue (nwuiie-
BbIC) YPOBHHU 3KOcUCTeMBbI. [lumieBrsie mertn U cetu. OCHOBHEBIC
MoKa3aTeJIl PKOCHCTEMBI: OmoMacca, MPOIYKIIHSI. DKOJIOTHYEe-
CKHE TIUpaMUJbl: OPOAYKIIMH, YUCICHHOCTH, Onmomacchl. CBoOMi-



CTBA DJKOCHCTEM: YCTOMYHMBOCTH, CaMOpPEryJISILUsI, pa3BUTHE.
Cyki1ieccus.

I[IpupoaHbsie KOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTe-
Ma XBOMHOTO WJIM IIMPOKOJMCTBEHHOIO Jeca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCH-
creMbl. buosiornueckoe M XO35IICTBEHHOE 3HAYE€HUE arpodKOCH-
CTEM U ypOOIKOCHCTEM.

BuopasHooOpa3ne kak ¢akTop ycTtoiumBocTH 3KocucteM. Co-
XpaHEeHHE OMOJIOTUYECKOro pa3HOOOpas3ws Ha 3eMiie.

VYVuenne B.M. Bepuanckoro o 6mocdepe. I'panunsl, cocraB u
cTpyKTypa 6mnocdepsl. XKuBoe BemiectBOo u ero ¢pyHkumuu. Oco-
O0eHHOCTH Omocdepsl Kak IrI0o0aTbHOU PKOCHUCTEMEBI. JlmHaMHude-
CKOC paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoThl BEIIECTB M OHMOI€OXMMHUUYECKHE IUKIIbI DIIEMEH-
TOB (yriepona, a3ora). 30HaIbHOCTE Omocdeprl. OCHOBHBIE OuO-
Mbl cymiu. BojaHbie OGHOMBL.

YenoseuecTBO B Onocdepe 3emiu. AHTPOMOrCHHBIC H3MCHE-
HUs B Omocdepe. ['mobGanbpHBIE KOIOTHYESCKHE MPOOIIESMEIL.

CocymiecTBoBaHHEe NpUpPOabl W 4YenoBedyecTBa. CoxpaHEHHE
Ouopa3HOoOOpa3usi KaK OCHOBa YCTOWYHUBOCTH Owmocdeprl. OcHOBa
palMoOHaIbHOTO YIPAaBJICHUS MPHUPOIHBIMU pecypcaMH M HX HC-
roJib30oBaHue. JlOCTHIKeHHsT OUOJIOTHH W OXpaHa MPUPOIEL.

JleMoHCTpanuu:

llopmpemur: A. k. Tencnu, B. H. Cykauép, B. 1. Bepnanckuii.

Tabnuysl u cxemwt. «Iluiespie Henm», « BUOIIEHO3: cOCTaB U
crpykrypa», «IIpupoansie coobuiectBay, «llenmu nuranus», «DKo-

Jiornyeckas nupamuaa», «buocdepa u genoBek», «IDkocucrtema
IIUPOKOJIMCTBEHHOIO Jiecay, «DKocucTeMa XBOWHOTO Jieca», «buo-

IIEHO3 BOJ0EMaY, «ATPOILICHO3», «lIpuMepHBIe aHTPOOTeHHBIE

BO3JICHCTBUS Ha NPUPOIY», «BakHelIne HCTOYHUKH 3arps3He-
HUS BO3JyXa M I'PYHTOBBIX BoA», «IlouBa — BakHeimasi cocTas-

ssiroas onocdepn», «PakTopsl Aerpajanuu mnousy, «IlapHuko-
BbIl 3ddexT», «DakTopbl pajMOaKTHUBHOTO 3arpsi3HeHus: Ouocde-
pe», «O0mast crpykrypa Ouocdeps», «PacnpocTpaHeHue >XU3HU
B Ouocdepe», «O30HOBBIN dKpaH Ouochepn», «Kpyrosopor yrie-
pona B O0mochepe», «KpyroBopor azora B mpHUPOIE».

Obopyodosanue. Molelb-anmiIuKanus « TUMAYHBIE OUOIICHO3BI;
repbapuii «PacturenbHble cooOmrecTBa»; koyuleknuu «buoie-
HO3», «Bpenurenn BaXHEUIIUX CEJIbCKOXO3IUCTBEHHBIX KYJIb-
Typ»; TepOapuu M KOJJICKIINW PACTeHWH W KUBOTHBIX, IIPHUHAI-
JISKAlllMe K Pa3HbIM DJKOJOTHYECKHMM TIpyIlnaM OJHOro BHJA,
Kpacnas xaura P®D, mzoOpakeHUs] OXpaHSIEMbIX BHJIOB pacTe-
HUW U XKUBOTHBIX.



TEMATuYECKoE IInAHuPoBAHuE YUEbHoro ITPEJIMETA «buoJsorusa»

10 KJIACC

14 B Heaento, Bcero 34 4, 1 4 — pesepBHOE Bpems

TeMbl ypOKOB
Y KOJINYeCTBO 4YacoB

OcHOBHOE cojeprxKaHue

Ily1aHupyeMble BU/JbI y4eGHOM
JesATe/IbHOCTH 06Yy4aloluxcs

Tema 1. BuOJIOTus1 kak Hayka (2 4)

1. BuoJiorusi Kak Hayka

(14)

Buonorus xax nayka. Cssizu
OMOJIOTHH C OOIICCTBEHHBIMH,
TEeXHUYECKUMH U APYyTUMU
€CTEeCTBEHHBIMH HAayKaMH,
(punocodmueii, penurunei, FTu-
KOM, 3CTETUKON M IMpPaBOM.
Pomne Ouosoruun B popmupona-
HUM COBPEMEHHOM Hay4dHOU Kap-
TUHBI Mupa. Cucrema OMOJIOTH-
YEeCKUX HayK.

JleMoHCcTpanuu:

Tlopmpemuwt. Y. JlapBuH,

I'. Mengens, H. K. Koo,
JIx. Yorcon n @. Kpuk.
Tabruywvt u cxemot: «MeTOIBI
TO3HAHUS >KUBOU MIPHUPOIBD)

PackpsIBaTh conep>xaHue TEPMUHOB U ITOHSTUN:
Hay4YHOE MUPOBO33pEHHE, HayudHas KapTUHa MUpa,
Hay4HBIU METOJ, rMnoTe3a, TCOpusi, METOAbI
HCCIIeJOBaHUsI.

XapakTepu3oBaTh OHOJIOTHIO KaK HayKy, €€ MecTo
U pOJIb Cpeau APYIuX €CTECTBEHHBIX HaykK.
Tlepeuncnsate pasneiibl OMOJIOTHH B COOTBETCTBUH
C OOBEKTaMH H3yYCHHSI.

HaspiBaTh BaskHEHIIHE OTpaciii OMOJIOTHUYECKUX
3HAaHWUHU U 3aJlad¥, CTOSIIIHE TTepe]] OnoIorueii

XXI B.

2. MeTOoAbl NO3HAHUSA
’KUBOHM npupoas! (1 49)

MeToabl TO3HAHUS YKUBOU
pUpo bl (HaAOIIOIeHUE, DKCIIe-
PUMEHT, OINMCaHue, U3Mepe-
HHUE, KJIacCUu(UKAIINSA, MOICITH-

PackpeIBaTh coaepskaHUE TEPMHUHOB U TTOHSITHIA:
Hay4HBIH METOJI, METOAbl UCCIECIOBaHMUS.
XapakTepu3oBaTh OCHOBHBIE METO/IbI TTIO3HAHUS
JKMBOW MPUPOJABI: HAOIIOACHUE, DKCIESPUMEHT,




poBaHUE, cTaTUCTHYECKast oOpa-
O0OTKa JaHHBIX).
JleMoHCcTpanuu:

Tabnuyer u cxemovr. «MeTobl
TMO3HAHUSI KUBOU TTPUPOIBD.
JlaGopaTopHbIe U IpaKTU4e-
CKue pabGoThI:
IIpaxmuueckas paboma Ne 1.
«Hcnonp3oBaHre pa3audIHbBIX
METOZIOB MPU HU3YYEHHU OMOIIO-
THYECKUX OOBEKTOB)

onHcaHHe, U3MEpeHHe, KJIacCU(HUKAIIUsI, MOICIIH-
poBaHHeE, CTaTUCTHYECKass 0OpaboTKa JaHHBIX

Tema 2. JKuble cucTemsbl 1 ux Oplanunsallusa (1 49)

3. Buosiornyeckue cH-
CTeMBbI, IPOLECChl U UX
usydyenue (1 4)

JKuBble cuctembl (OGMOCHCTEMBI)
KaK IpeaMeT U3ydeHus 61oo-
run. OTiIn4ne >KUBBIX CUCTEM
OT HEOPTraHWYECKOUH MPHUPOIEL.
CpoiicTBa OMOCHCTEM U UX pas-
HOOOpa3ne. YpOBHHU OpraHu3a-
OUH OMOCUCTEM: MOJICKYJISIP-
HBIM, OPraHOUAHO-KJIETOYHBIN,
OpTaHU3MEHHBIN, MTOMYJISIIIHOH-
HO-BHIOBOM, DKOCHCTEMHBIH
(OMO-TeOlIeHOTHYECKHIT ), OMO-
c(epHBIH.

Hayxkn, n3yugaronine 6muocucre-
MBI Ha pa3HBIX YPOBHSX Oopra-
HHU3aIUH.

JleMoHCcTpanuu:

Tabauysr u cxemovt: «OCHOBHBIC
MIPU3HAKH XXU3HU», « Y POBHU
OpTraHWU3aIlNH >KUBOM MIPUPOIED).

PackpeIiBaTh conep)kaHuE TSPMHUHOB U MTOHSITHIA:
cucTemMa, OMOJIOTHYECKasi CUCTEMA, DJIEMEHTHI
CHCTEMBI, CTPYKTypa OHOCUCTEMBI, CBOHCTBA
JKUBBIX CUCTEM, OOMEH BEIIEeCTB, Pa3MHOXKCHHE,
poCT, pa3BUTHE, HACICICTBEHHOCTh, N3MCHIH-
BOCTB, Pa3IpayKUMOCTh, IHEPTrO3aBUCUMOCTb,
YPOBHHU OpPTraHU3AINU KU3HU (OMOCHCTEM).
XapakTepu3oBaTh MPUHITUITHEI OPTAHU3AIIHN
OMOCHUCTEM: OTKPBITOCTD, BHICOKAST YITOPSIIOYCH-
HOCTB, CAaMOPETYJISIIHSI, UEPAPXUIHOCTD.
IlepeuncnsiTh yHHUBEpCaJIbHbIE CBOMCTBA KMBOTO:
€IUHCTBO XUMHUYECKOTO COCTaBa, pa3Ipa>kxuMOCTh,
JBIDKEHHE, TOMEOCTa3, pOCT U pa3BUTHE, HACIICH-
CTBEHHOCTb, U3MEHYHBOCTD, DBOJTIOIHSI (IIPUCIIOCO-
OJieHWEe K U3MEHSIIOIIUMCS YCIOBUSIM).
[TpuBOANTE IPpUMEpPBHI OMOCUCTEM PA3HOTO YPOBHSI
opraHu3alliid U CpaBHHBAaThb IIPOSBJICHUS CBOﬁCTB
JKUBOT'O HA Pa3HbIX yPOBHSIX.

XapakTepu3oBaTh OCHOBHBIE IIPOIIECCHI, MMPOTEKa-




IIpooonsicenue

Tembl ypOKOB
U KOJINYEeCTBO YacoOB

OcHOBHOE coaepiKaHue

Il1aHupyembie BUJbl y4eOHOM
JesATEeJTbHOCTH 06YyYaloluXCcs

Obopyoosanue: MOJIETb MOJIe-
kynsl JJTHK

IoIIFe B OMocHcTeMax: OOMEH BEIIeCTB M IIpeBpa-
II€HUE SHEPTUH, CAMOBOCIIPOU3BEASHNUE, CaMOpe-
ryJisiiusi, pa3BUTHE.

CobironaTh IpaBuiia OEpeKHOTO OTHOIIEHUS K
JKHUBOU IIpupoae

Ma 3. xumuudeckuii cOcTasB

H

cTpOenue kJ/leTku (8 4)

4. XMUMHW4Y€eCKUH COo-
CTaB KJIETKH. BoJa U
MHUHepaJIbHbIE COJIH
(149)

XUMHYECKUN cOCTaB KIJIETKHU.
XUMHYECKHE JIEMEHTBI: Ma-
KPO3JIEMEHTBI, MUKPOJICMEH-
Thl. Bosta m MuHEpanbHbIE Be-
mectBa. PU3HMKO-XUMHUYECKHE
IIPOLIECCHI, IPOTEKAIOLIUE B
JKUBBIX cucTemMax. OyHKIHNn
BO/JIbI 1 MUHEPAJbHBIX Be-
miecTB B kierke. [Tonaeprka-
HHE OCMOTHYECKOTro OanaHca.
JleMOHCTpaLuH:
HHuacpammuor: «Pactipenenenue
XHUMHYESCKHUX 2JICMEHTOB B He-
JKUBOW mpuponae», «Pacmpene-
JICHHE XUMHUYECKUX JJIeMEH-
TOB B JXMUBOU NPUPOIALH.
Tabauyvr u cxemor: «llepmo-
audeckast Tabiania XumMude-
CKHMX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOJBD)

PackpriBaTh copeprkaHre TEPMUHOB U HOHATUM:
3JIEMEHTHI-OMOTeHBI, MAKPOAJIEMEHTHI, MHKPOdJIe-
MEHTbBI; MUHEPaAJIbHBIC BEIIECCTBA, MOJICKYJIa BOJbL
KakK JHII0Jb, BOJOPOJHEIC CBSI3H; T'MIAPOQHIILHBIC
u tuapo¢oOHbIC BEmIeCTBA.

Jloka3pIBaTh €IMHCTBO 3JIEMEHTHOI'O COCTaBa KakK
OJHO W3 CBOMWCTB >XHUBOTO.

PacmipeniensiTh XUMHYECKHE SJIEMEHTHI IO TPYII-
maM B 3aBHCHMOCTH OT KOJMYECTBEHHOTO Ipe.-
CTaBUTEJIIBCTBA B OPraHU3MeE; XapaKTepHU30BaTh
pOJIb OTIEIBHBIX 3JIEMEHTOB.

BBIABIATE CBSI3h MEXIY COCTABOM, CTPOSHHEM
MOJIEKYJIbl XUMHUYECKOT'O CO€IUHEHUS U €ro
GyHKIUSIMU B KIIETKE




5. Besiku. cocTaB u
crpoeHue 6eakoB (1 4)

benku. CocraB u ctpoeHue
OeTKOB. AMHHOKHUCIIOTBI —
MOHOMepHbl 0enkoB. Hezame-
HHUMBIC U 3aMECHUMBIC aMUHO-
KHUCJIOTBI. AMUHOKHUCIOTHBIH
cocTaB. YPOBHU CTPYKTYpPBbI
OeIKOBON MOJICKYJbI (IIE€pBHY-
Hasl, BTOpUYHAsI, TPCTUIHAS
U 4eTBEPTHUYHASI CTPYKTYypa).
XVMHYEeCcKre CBOMCTBa Oel-
KoB. buonoruueckue GyHK-
MU OEIIKOB.

JleMoHCcTpanuu:

Tabauywvr u cxemor. «CTpoe-
HHE MOJICKYJIbI OCITKa.
Obopyoosanue. CBETOBOH MU-
KPOCKOII, MUKPOIIpenapaThl

PackpsIBaTh cozepkaHUue€ TEPMUHOB U TTOHSITUM:
OeJIKH, TTOJIMMEpPhl, MOHOMEPHI, aMHHOKHCIIOTHI,
TEeNTHHAs CBSI3b, MOJIUNEIITH, ISHATYPaIHsI.
XapaKkTepu3oBaTh OCJIKM KaK KJIAacCc OpraHuye-
CKHUX COSIUHEHHUH; KIaccuUIINPOBATh UX IO
CTPOCHUIO (TIOO0yIsIpHBIC U (PHUOPHILISIPHEBIC
OeJIKM), TIEPEUYUCIISATh U XapaKTepU30BaTh QyHK-
nnn OeJIKOB

6. depMeHTbI — GHO-
JIorHYecKHe KaTaIusa-
TOpHI (1 49)

depMeHTH — OHOIOTHIeCKUe
KaTanmszaropsl. CTpoeHue
¢depmeHTa: aKTUBHBIN LICHTD,
cyOcTpaTHast Crieu(PUIHOCTD.
KodepmenTsr. Buramunsr. OT-
auaust PepMEeHTOB OT Heopra-
HUYECKHUX KaTaJIH3aTOPOB.
Tabauywvr u cxemor. «CTpoe-
HHUE (EepMEeHTa».
Obopyoosanue: obopynoBaHue
JUTSI TIpPOBEICHUST HAOJII0 e~
HUU, U3MEPEHUH, SKCIIepU-
MEHTOB.

PackpsiBaTh coneprkaHue TEPMHUHOB W HOHSITHI:
(depMEeHTHI, aKTUBHBIW IEHTpP, CyOCTpaTHAas
cnenu(pUIHOCTh, KOPEepMEHTHI, OCIIKH-aKTHBATO-
pBl U GEIIKU-UHTHOUTOPBI.

Vka3pIBaTh OTIMYHS (PEPMEHTOB OT HEOpPraHHU4e-
CKHX KaTaJIn3aTOPOB.

OOBSACHIATE poOJib (epMEeHTOB B (YHKIIMOHHUPOBA-
HHUH KUBBIX CUCTEM, B IPOMBIIIJICHHOCTH, B
MEJIHIMHEe, B MOBCEJHEBHOW >KM3HU 4YeJIOBEKa




IIpooonsicenue

U KOJIN4YeCTBO 4YacCcoB

TeMbl ypOKOB

OcHOBHOE coaepKaHue

Ilnanupyembie BUAbl y4eGHOM
JAesATeTbHOCTH 00Y4YaloLMXCs

JlaGopaTopHble M MpaKTUye-
CKHe pa6oThl:

Jlabopamopnas paboma Ne 1.
«HM3yueHue kaTaauTUYECKOMU
aKTUBHOCTH (EepMEHTOB (Ha
OpUMepe amMHiIa3bl UM KaTa-
J1a3bl)»

7. yriaeBojnbl. JIMIUAbLI

(14)

VYriaeBoabl: MOHOCaXapHIbl
(Troxo03a, pubo3a U Ie30KCUpHU-
0603a), nucaxapuasl (caxaposa,
JIaKTO3a) U IOoJIUCcaXapHbl
(Kpaxmail, TIIUKOT€H, LIEJLTI0JIO-
3a). buomornueckne QpyHKINH
YTJIEBOJIOB.

JIumm el TpUrIHIEpUas, (hoc-
onmnmuasl, crepounsl. 'mapo-
unpHO-rHAPODOOHEIE CBOII-
crBa. bruonornueckue GpyHknm
munnaoB. CpaBHEHUE yTIIEBO-
OB, OEJIKOB M JIMITMA0B KaK
WCTOYHUKOB DHEPTHUH.
JleMOHCTpanuu:

Tabruyst u cxemol: «YTIEBO-
ObDy, «Jlumnaeny.
Obopyoosanue. 000pyIO0BaHNE
JUTST TIPOBEJICHUST HAOTIOICHU,
H3MEpEeHUil, IKCIIEPUMEHTOB.

PackpwiBaTh cojiepKaHHE TCPMHHOB U TTOHSITHIN:
YTJIEBOABI, MOHOCAXapUAbl, JUCaXapUabl, HOJIHUCA-
Xapuael, TIII0KO3a, pudo3a, 1e30Kcupudo3a,
caxapo3sa, JJaKTo3a, MaJIbT03a, IICJUTKJI03a
(kIeTyaTKa), KpaxMall, TITUKOTeH; JIUITUAbI,
TpUTrIULEpUAbl (GKUPHI, Macia), GpocdoIuImmabl,
CTEPOUJIBI.

XapakTepu30BaTh yTIICBOIBI, JUMUIABI KaK KJIAcC
OpPraHNYeCcCKHUX COEIUHEHUM.
KiraccuduimpoBaTs yriieBOIbl U JTUMUAIBI IO
CTPOCHUIO; MEPEUUCIISITh QYHKIIHU YTIICBOAOB U
JUTNHUIOB.

CxeMaTH4YeCKHA U300pakaTh CTPOCHUE MOJICKYJT
YIJICBOJIOB, JIUMUI0B




8. HyKJIEMHOBBIE KHUC-
J10ThL. aT® (1 4)

Hyxnennoseie kucnorsl: JTHK
u PHK. Hykneotunsr — mo-

HOMEPHBI HYKJICUHOBBIX KHUCJIOT.

Ctpoenue u ¢pyuknnu JJHK.
Crpoenue n ¢pynkuun PHK.
AT®: ctpoeHue u QyHKIIHH.
JleMOHCTpanu:
Tlopmpemuwt:. JI)x. YOTCOH,
@. Kpuk, M. YunkuHc,

P. ®dpanknuH.

Tabauyvr u cxemwr. «Hyxien-
HOBbIe KuCHOThI; JITHK»,
«bunocunres 0enka», «CTpoe-
HHUE MOJICKYITBl ATD».
Obopyoosanue. CBETOBOH MU-
KPOCKOII, MUKPOTIPEnapaThl

PackpriBaTh comeprkaHne TSPMHUHOB U IMOHSTHH:
ne3okcupubonykiIenHoBas kuciora (JIHK),
pubonykiennosasi kuciora (PHK), nykieorun,
NOJUHYKJICOTHAHAS LIeNb (IIOJIMHYKIJICOTHU),
KOMILIeMeHTapHOoCTh, pyHkinu JJHK (xpanenune
M mepezada HacJIeJICTBEHHOU MH(opMalumn);
Bunbsl PHK (ma(OpManinonnas, TpancnopTHasi,
pubocomanbHas); aneHosuHTpudochar (ATD),
MaKpoOdIprudeckasi CBsi3b.

XapaKTepu3npoBaTh HYKJICHHOBBIE KHUCIOTHI KaK
XUMHYECKUE COCTUHCHUSI 1 HOCUTEIIN HACJIS I~
CTBEHHOI WH(MOpPMAaIIHH.

OTtMmedaTh 0OCOOCHHOCTH CTPOCHHS MOJICKYJT
HykJIenHOBBIX KucioT (JIHK, PHK) u AT®.
CxemaTuuecku u300pakaTh CTPOCHNUE HYKJICOTH-
0B, MOJIEKYJI HYKJICHHOBBIX KHCIOT, ATD

9. HUCTOPpHUA U METOAbl
U3YYE€HUA K/IETKH.
KJ/IETOYHAasA TeopuAa

19

IluTonoruss — Hayka O KJeT-
ke. Knnerounas teopust —
npuMep B3auMOJICHCTBUS
uniei 1 pakToB B HAYYHOM
no3HaHWU. MeToIbl U3ydeHUsI
KJICTKH.

JleMOHCTpanu:
Ilopmpemoi:. A. JIeBEeHTYK,
P. I'ykx, T. IlIBanH,

M. llIneinen, K. M. bap,

P. Bupxos.

PackpeiBaTh coneprkaHre TEPMHHOB U ITOHSITHI:
KJIETKA, IIUTOJIOTHS; pACKPBIBATH COJICpKaHHUE
MOJIO)KEHUM KJIETOYHOW TEOPHH.

IlepeuucnsTe u XxapakTepu3oBaTb OCHOBHBIE
METOJIBI U3yYEeHUS KIISTKH (IIPUTOTOBICHHUE
Cpe30B, OKpalIuBaHUE, MUKPOCKONTUPOBaHUE,
HNEeHTPUDYTUPOBaAHUE, KYJIbTBUPOBAHUE KJICTOK U
TKaHeH)




IIpooonsicenue

TeMbl ypOKOB
U KOJINYEeCTBO 4acoB

OcHOBHOE coaepiKaHue

Il1aHupyembie BUJbl y4eOHOM
JeATeJIbHOCTU 06YyYaloIuXCs

Obopyoosanue: CBETOBOU MU-
KPOCKOII; MHKPOTIpEapaThl
pacCTUTEIIbHBIX, )KUBOTHBIX U
GaKTepHUabHBIX KJIETOK; PHU-
CYHKH ¢ MHUKpo(doTorpadusmu
KJIETOK, TTOJyYE€HHBIE C M0~
MOIIIBIO CBETOBOI'O U BJICK-
TPOHHOTO MHKPOCKOITa

10. KJIeTKa Kak 1ie-
JIOCTHAasl XMBasi CUCTe-
Mma (1 4)

Kierka kak nesocTHas »xu-
Bast cucrema. OOmue npusHa-
KM KJISTOK: 3aMKHYTast Ha-
py>kHast MeMOpaHa, MOJIEKYJIIbI
JIHK kak reneruueckuii ar-
mapart, cucTeMa CHHTe3a Oelr-
Ka. THUITBI KIIETOK: DyKapHo-
THYECKasl U IIPOKapUOTHIEC-
ckass. OCOOEHHOCTH CTPOCHUS
TMIPOKAPHUOTHYECKOMN KIIETKH.
Knerounas crenka OakTepHii.
CTtpoeHune 3yKapHOTHYIECKOMI
KJIeTki. OCHOBHBIE OTIIHYIHS
pacTUTENIbHOM, >)KUBOTHOW U
rpubHo kieTku. [loBepx-
HOCTHBIE CTPYKTYPBI — KJIe-
TOYHAasl CTEHKAa, ININKOKa-
nuke, ux QpysHknuun. ITnazma-
TH4YecKast MeMOpaHa, eé
cBOMcCTBa M (PyHKIIUH.

PackpeiBaTh coneprkaHue TEPMHHOB U ITOHSITHM:
KJISTKH (9yKapHUOTHYECKasl, IIPOKapHOTHYEC-
cKkas), IasMaTudeckass MeMOpaHa (Iuia3MalieM-
Ma), TIIMKOKAJIUKC, TPAHCOOPT BeulecTs (mac-
CHUBHBII, aKTUBHBII ), YDHIOUINTO3 ((paronuros,
HHUHOIIMTO3), DK30ILIUTO3, KISTOYHAasl CTeHKA,
HYKJICOUI.

CpaBHHUBATh MEXJ1y COOOM 2yKapHOTHYECKHE U
OPOKAPUOTHYECKHE KIETKH; OTMEYaTh CXOJACTBO
" Pa3IUYHsA B CTPOSCHUU KJIETOK OakTepuii,
>KMBOTHBIX, PAaCTeHHH U TrpubOB




JleMOHCTpaLUuM:
Ilopmpemuvt: A. JleBeHTYK,
P. I'yk, T. IlIBaHH,

M. Ilneinen, K. bap,

P. Bupxos.

Tabauyovr u cxemwi. «CTpoe-
HHUE DYKAPHUOTHUUYECKOM KIIET-
Kn», «CTpoeHHue )KUBOTHOU
KJIEeTKN», «CTpoeHHue pacTtu-
TEeNBbHOMN KIeTKn», «CTpoeHune
IPOKAPUOTHISCKOMN KIISTKI.
Obopyoosanue: CBETOBOU MU-
KPOCKOII; MUKpOIIpenapaThl
PacTUTEJILHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIJIETOK

11. ctpoeHue 3yKa-
PUOTHYECKOH KJIeTKH

(14)

Iutomyazma U €€ opraHouabl.

OnHOMEeMOpaHHBIE OPraHOUIBI
knerku: DIIC, anmmapat ["osb-
KM, Tn30coMbl. ITonyaBTo-
HOMHBI€ OPTaHOUIBI KJIETKH:
MUTOXOHJPHUH, IJIACTUIBI.
ITpoucxoxxaeHne MUTOXOH-
apyui u rtactull. Buasr nua-
crun. HememOpanHble opraHo-
HUJbI KJISTKH: pUOOCOMBI, Kile-
TOYHBII IIEHTP, IIEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHK-
U OPraHOUIOB KJIETKHU.
BxiroueHus.

PackprIBaTh comeprkaHue TSPMHUHOB U MOHSITHH:
UTOIIa3Ma, OPraHOWAbI, YHAOIIa3MaTHYeCKasT
cetb (DI1C), annapat 1"onbakKH, JIU30COMBI,
BaKyOJIb, MUTOXOH/IPUH, TIACTH/IBI (XJI0ponJia-
CTBI, XPOMOIUIACTHI, JIEHKOILIACTHI), pPHUOOCOMBI,
MHUKPOTPYOOUKH, KIETOYHBIH LIEHTP (LIEHTPOCO-
Ma), PECHUYKH, KI'YTHKH, BKIFOYCHHUS, SIPO,
siiepHast 000JI0UKa, Kapuorjia3Ma, XpoMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OrnuchIBaTh CTPOCHHE DYKAPUOTHUYSCKON KICTKHU
0 U300paKEHUSIM U Ha MUKpOIpenaparax;
KJIaCCU(MUIIMPOBATH OPraHOU Bl B 3aBUCHUMOCTH
OT OCOOCHHOCTEN UX cTpoeHUs (0OgHOMEeMOpaH-
HbIC, TByMeMOpaHHbBIE, HEMEMOpaHHBIC);




IIpooonsicenue

TeMbl ypOKOB
U KOJINYEeCTBO YacoB

OcHOBHOE coaeprKaHue

Il1aHupyembie BUJbl y4eOHOM
JeATeJIbHOCTU 06YyYaloluXCs

Anpo — peryasiTOpHbIN LEHTP
kieTku. CTpoeHue sigpa: saep-
Hast 000JI0YKa, KapHoIuIazMa,
XPOMAaTHH, SIAPBIIIKO. XPOMO-
COMBI.

TpancnopT BelIeCTB B KJIETKE.
JleMoHCcTpanuu

llopmpempur: A. JleBeHTYK,

P. I'ykx, T. IllIBanu, M. Illneii-
neH, K. bap, P. Bupxos.
Tabruyvr u cxemor. «CTpoeHue
SYKApPUOTHUYIECKON KIIETKH,
«CTpoeHue JKUBOTHOM KJI€T-
Km», «CTpoeHUe pacTUTEIbHOMU
KIeTKm», «CTpoeHne
NPOKAPUOTUUECKON KIIETKH»,
«CTtpoeHue sapa KISTKU.
Obopyoosanue. CBETOBOH MHU-
KPOCKOII; MUKpPOTIpenapaThl
PacTUTENILHBIX, KUBOTHBIX M
OaKTepHaIbHBIX KIJIETOK.
JlaGopaTopHbie M NMpaKTH4e-
CKHMe pa6oThl:

Jlabopamopnas paboma Ne 2.
«M3yueHue cTpoeHUsl KIETOK
pacTeHmii, >)KUBOTHBIX U OaKTe-
puii 01 MUKPOCKOIIOM Ha Iro-
TOBBIX MHUKpoOHpenaparax u ux
omHCaHUEe»

onuckiBaTh GYHKIHMH KaXJI0TO OPraHOWAA B
KJIETKE.

XapaKTepu3oBaTh KJICTOYHOE SIIPO KaK MECTO
XpaHeHUs], nepenadu (yIBOCHHE XPOMOCOM) U
peanmuzanuu (TPaHCKPUIILIUS) HACICACTBEHHOMN
HHOOPMAIIUH KIIETKH.

TlepeuncisiTe ¥ ONTMCHIBATH KOMITOHEHTHI sIJIpa U
uX QYHKOHH.

CxeMaTHYHO U300paXkaTh CTPOCHHUE PACTUTCIBLHON
M JKUBOTHOH KJIETKH

OOBSICHATH OMJIOTHYECKOE 3HAUCHHUE TPaHCIIOpTa
BCIIECTB B KJICTKE.




Tema 4. ’KusHelleaTe/IbHOCTbr kJ/IeTku (6 4)

12. O6MeH BelecTB.
InacTuyecKkuii 06GMeH.
PdOTOCHHTE3. XEMO-
cuHTe3 (2 4)

OOMeH BeIeCTB, UK MeTabo-
nu3M. AcCUMUIISILUS (TL1aCTH-
YeCKUd OOMEH) WM JUCCHUMUIISI-
nust (PHEepreTudeckuil o0-
MEH) — JIB€ CTOPOHBI
€IUHOIr0 mpolecca MeTaboaIu3-
ma. Posib 3akoHOB coxpaHe-
HUS BEHIeCTBa U DHEPTUUHU B
NOHUMAaHWUU MeTaboJIM3Ma.
Tunel oOMeHa BEIIECTB: aBTO-
TpOoHBIH U TeTepOTPO(PHBIN.
Pone depmenToB B oOmeHe
BEIIIECTB U MIPEBPAIICHUN
SHepruu B Kietke. PoTocHH-
Te3. CBeToBast 1 TEMHOBAs
dazer porocunTesa. Peakiiuu
¢doTocunTE3A.

D pexTnBHOCTE (HOTOCHHTE3A.
3HadyeHue (PoTOCHHTE3a IS
Ku3HU Ha 3emute. Bnusiaue
ycioBuil cpeabl Ha (HOTOCHUH-
Te3 M CIIOCOOBI TTOBBIIICHUS
€ro MPOJYKTHUBHOCTH Y KYIIb-
TYPHBIX PacCTEHUIA.
XemocuHTe3. XeMOCHUHTE3UPY-
forue 0akTepuu. 3HAUYCHUES

PackpeiBaTh coneprkaHre TEPMUHOB U IOHSITHI:
oOMEH BELIeCTB M MpEeBpallleHHEe SHepruu (Mera-
00JIN3M), aCCUMWJISIIINS, TUTACTUYCCKUI OOMEH,
JTUCCUMMJIISIIINSI, DHEepreTHdecknii oOmeH, ¢oto-
cunres, ¢Gotonus, pochopuimpoBaHue, MEPEHOC-
YUK OPOTOHOB, XEMOCHHTE3S.

OmnuceiBaTh (OTOCHHTE3, INPOIECCHI, IIPOTEKaIo-
e B CBETOBOH M TEMHOBOW (ase.

BeIABIATE IPUUNHHO-CIEACTBEHHBIE CBA3H MEXITY
IIOTJIOIIEHUEM COJIHEYHOW SHEPruMl XJIOPOGHILIOM
U cUHTE30M MOJIeKysT ATD.

CpaBHUBaATh MCXOJHEIC BEIISCTBA, KOHCUHBIC
OPOAYKTHI U YCJIOBHS MPOTEKAHUS PEaKIINH
CBETOBOW W TEMHOBOW ¢a3bl (HOTOCHHTE3A.
CpaBHUBaTh POTOCHUHTE3 U XEMOCHUHTE3.
OnennBaTh 3HaueHHe (HOTOCHHTE3a U XEMOCHHTE-
3a i1 J)KU3HH Ha 3emuie




IIpooonsicenue

TeMbl ypoKoB
M KOJIN4YeCTBO 4acoB

OcHOBHOE cojeprKaHue

Ils1aHupyeMble BU/JbI y4eGHOM
JAesITeJIbHOCTH 00Y4YaroIuXcst

XE€MOCHHTE3a ISl )KU3HH Ha
3emuite.

JleMOHCTpanuu:
Tlopmpemuwr: K. A. Tumupsi-
3€B.

Tabauywvr u cxemwvt. «XI0PO-
miacT», «POTOCUHTE3»

13. DJHepreTnyecKum
o6MeH (1 4)

DHepreTuyeckuii oOMeH B
kierke. Pacimiennenue Be-
IIECTB, BBIJICJICHUE U aKKyMYy-
JIUPOBAHUEC DHEPTHUU B KJICT-
K€. DTaIbl SHEPreTHYECKOro
oOmena. ['mukonms. Bpoxxenue
u ero Buabl. KuciopoHoe
OKHCJICHHUE, WJIN KIIETOYHOE
nerxanne. OKUCIIUTETbHOE
dpochopunuposanue. DPpdek-
TUBHOCTB DHEPreTHUIECKOTO
oOmeHa.

JleMoHCcTpanuu:

Tabruyvt u cxemot. «TUnbl
nuTa"Hus», «MeTadboIm3m»,
«MuTOXOHIpUS», « DHEPTETH-
YeCKU OOMEH»

PackpriBaTh copepxaHue TEPMUHOB U MOHSATUM:
SHEPreTUIeCKUH 0OMEH, TJIMKOJIN3, MOJTOYHOKHC-
J10e OpOoKEeHHUe, CIIUPTOBOE OporkeHue, Omonmormye-
CKOE OKHCJICHUE, KJIETOYHOE JbIXaHue, JUCCUMHU-
nsnusi, GepMEHT.

XapakTepu3oBaTh OOMEH BEIIECTB U IIpeBpalie-
HHUE 3Hepruu (MeTaboJin3M) KaK OJHO UX CBOMCTB
>KHBOTO.

INepeuncasiTh 0COOEHHOCTH IIJIACTUYECKOTO 1
SHEPreTUYecKoro oOMeHa B KJIETKE;, yCTaHaBJIH-
BaTh B3aHMOCBS3b MEXIy HHMH.

Pa3znnuaTte THOBEI OOMeHa BEIIECTB B KIIETKE:
aBTOTPOQHBIH U reTepoTpPOdHBIHI.

OmnHChIBaTh ATAIBl YHEPTreTHYECKOT0 0OMeHa
(TOATOTOBUTEINBHBIN, OECKHUCIOPOIHEBIN, KHUCIIO-
pOIHBIN) U CPaBHUBATh UX MEXIY COOOM.
XapakTepu3oBaTh pEaklUM TJIMKOJIN3a, Opoke-
HUS, KJIETOYHOTO IBIXAHUS; BBISIBIISITH NMPUIHH-
HO-CJICACTBEHHBIE CBSI3U MEXKAY TIIMKOJIN30M,




KJICTOYHBIM JBIXaHUEM U CHHTE30M MOJICKYJI
ATO.

CpaBHuBaTh 3G(PEKTUBHOCTH OCCKHCIOPOTHOTO U
KHCJIOPOJHOTO 3TaIloB

14. BuocuHTe3 GesKa
(249)

Peaknun MaTpu4HOTO CHHTE3a.
I'enernueckas uanopmanus u
JHK. Peanuzanus renetuye-
cKkoi nHGOpPMAIHUU B KIIETKE.
I'eneTnueckuit KO U €ro CBOM-
cTBa. TpaHCKpHUIIIIHST — Ma-
TpruHblii cuHTe3 PHK. Tpanc-
asaust — OMOCHHTE3 OeJika.
Dranel Tpancasnuu. Koguposa-
HHE aMUHOKHCIOT. Pois pudo-
coM B OmocHHTE3€e Oeka.
JleMoHCcTpanuu:

Ilopmpemuwi: H. K. Konbuos.
Tabauyor u cxemol: «CTpoeHHUE
JAHK», «Ctpoenune u ¢pyHKIHO-
HUpOBaHHUE reHa», «CUHTE3
oenka», «Perumukamus JIHK»,
«I'eneTnueckuii KOI».
Obopyoosanue: MOOCITU-ATIIIIHA-
kanuu «¥Y asoenue JIHK u
TpaHCKpunous», «brnocuaTes
Oemka»

PackpeiBaTh conepkaHue TEPMUHOB M HNOHSATHI:
reH, FTEeHEeTUYECKUN KOJl, MATPUYHBIA CUHTE3,
TPAaHCKPUNIMSI, TPAHCISIIUS, KOIOH, aHTHUKOJIOH,
pubocoma, eHTpajbHasl JOrMa MOJICKYJISIPHOM
OHOJIOTHH.

OnpenensaTs CBOMCTBAa TEHETUYECKOIO KOoAa
(TpPUIIIETHOCTD, OJTHO3HAYHOCTD, BBIPOXKICHHOCTD,
YHUBEPCAIbHOCTh, HEMIEPEKPHIBAEMOCTh, HEIIpe-
PBIBHOCTB).

OnucelBaTh 3Tanbl peajan3allui HacJleICTBEHHOMN
uHpOpMalIUU B KJIETKE.

CpaBHUBaATh peakllMM MaTPUYHOI'O CUHTE3a
mosiekyn PHK u Oenka B kiieTke

15. HeKJIeTOYHbIE
¢opmMBbI )KU3HU — BH-

pychl (1 4)

HexkyieTounsie (HOpMBI HKN3-
HU — BUpychl. McTopus ot-
kpbiTusa Bupycos (/. U. MBa-
HOBCKHUI). OCOOEHHOCTH CTPO-

PackpsiBaTh comeprkaHne TEPMUHOB U MOHSTH:
BHUPYC, BUPYCOJIOTHSI, Karcuj, oakrepuodar,
BHpYC UMMyHOAeduinTa yenoseka (BUY),
OHKOTCHHBIE BUPYCHI.




IIpooonsicenue

TeMbl ypOKOB
U KOJINYEeCTBO YacoB

OcHOBHOE coaepiKaHue

Il1aHupyembie BUJbl y4eOHOM
JesATEeJTbHOCTH 06YyYaloIuXCcs

€HUS U )KU3HEHHOTO IMKJIa BH-
pycosB. bakrepuodaru. bonesnun
pacTeHuii, )KUBOTHBIX U YeJIO-
BEKa, BBI3BIBAEMBIC BUPYCaMHU.
Bupyc umMyHoOneHIuTa 4esno-
Beka (BMIY) — Bo3OyauTesns
CIINda. O6paTHast TpaHCKPHII-
s, peBeprasa, MHTerpasa.
ITpodunaxruka pacrpocTpane-
HUS BUPYCHBIX 3a00JICBaHUM.
JeMoHcTpanum:

Ilopmpemuwr: ]J1. 1. VIBanOB-
CKHUH.

Tabauyvr u cxemol: «Bupycem»,
«bakrepuodarm»; «CtpoeHue u
>KU3HEHHBIH IIUKJI BUpyca
CII/da, 6akTeprodara».
Obopyoosanue:. MOAEITb CTPYK-
Typs! JIHK; maruuTHas mo-
nenb-anmuinkanus «CTpoeHue
KIJISTKID»

XapaKTepu30BaTh BUPYCHI KaK HEKJIETOUHYIO
bopmy KH3HH; OCOOEHHOCTH CTPOCHHUS U KHU3-
HEHHBIH IIUKJI BUPYCOB.

OnunceIBaTh )KU3HEHHBIN ITMKJI BUPyca NMMYHOJIE-
¢uumTa yenmoBeka; paznuyaTh Ha pucyHkax BTM
(Bupyc TabauyHOM MoO3auku), 6akrepuodar, BHNY.
OGOCHOBBIBATh U COOIIOAATH MEPHI PO (PHUIAKTH-
KH pacIrpoCTpaHEHHUsI BUPYCHBIX 3a00eBaHUii
(pecnupaToOpHBbIC, JKEJIy TIOYHO-KHIICYHBIC, KIIeIe-
Boit sHuedamnt, BUUY-undekims)

Tema 5. pas

MHOXenue u un/lusu/lyals

HOe pazBuTue OplanuamOB (5 4)

16. ) KU3HEeHHBIN UK/
KJIeTKU. [leieHue
KJIeTKH. MuTo3 (1 4)

KneTouyHbIi UKIT, UK KU3-
HEHHBIN UK KJIeTKu. -
Tepdaza u muto3. IIponeccsr,
npoTeKkaronue B narepdase.

PackpbIiBaTh coliepkKaHue TEPMUHOB U MOHSITHUMN:
KJIETOYHBIN 1IMKJI, UHTepda3a, periuKanmsl,

XpOMOCcOMa, KapUOTHII, TAIUIOUAHBIN, TUTIIIOU/I-
HBI XPOMOCOMHBIII HabOp, XPOMaTH/IbI; MHUTO3;




Pennukanus — peaknust ma-
TpuyHoro cuHresa JJHK.
CTtpoeHure XpoMOCcoOM. XPOMO-
COMHBIA HabOp — KapHOTHUI.
JMTITONTHBIA ¥ TaTlIOW THBINA
XpOMOCOMHBIE HabOpbl. Xpoma-
Tuabl. [luTonoruueckue ocHo-
BBI Pa3MHOXXCHHSI U1 UHIUBUIY-
aIbHOTO PA3BUTHSI OPraHU3MOB.
JleneHue KIETKH — MHUTO3.
Cranuu muro3sa. Ilponeccsl,
IPOUCXOAAIINE Ha PA3HBIX
cTagusax MuTosa. buonornue-
CKHUU CMBICII MHTO3a.
ITporpammupyemast rudenn
KJIETKH — aIlomNTO3.
JleMoHCcTpanuu:

Tabruyor u cxemor. «Kirerou-
HBIH [TUKID, «Permmmkanus
JAHK», «CTpoeHne XxpomMoco-
MBD», «MHUTO3»; MarHuTHas
Moenb-anrunkanus «/lemenne
KJIeTkm»; moaens JJHK.
ObopyoosaHue:. CBETOBON MU-
KpOocKoIl; MuKkponpemnapat «Ka-
PHOKHNHE3 B KJIETKaX KOPEIIKa
TyKa».

JlabopaTopHble M NMpaKTU4e-
CKHe paGoThI:

Jlabopamopnas paboma Ne 3.
«HaGmronenne muto3a B KIIET-

ero cranuu: npodasa, meradasza, anadasa, TEJIO-
daza.

OnuceIBaTh >KU3HEHHBIH LUK KIJIETKH; Mepedmnc-
JISITh U XapaKTepHU30BaTh IIEPUOABI KJIETOUHOTO
[UKJIa, CPAaBHUBATh UX MEXJy COOOM.
OmnuceIBaTh CTPOCHUE XPOMOCOM, KAPUOTHUIIOB
OpPraHu3MOB, CPABHUBATH XPOMOCOMHBIE HAOOPHI
KJICTOK.

CpaBHUBATH CTaIUH MHTO3A.

PasznnuaTte Ha MHKpoIpenaparax M pUCYyHKax
CTaauyd MHTO3a.

PackpriBaTh OMOJIOTUYECKUIT CMBICI MHUTO3a




IIpooonsicenue

TeMbl ypoKoB
M KOJIN4YeCTBO 4acCoB

OcHOBHOE cojepiKaHUue

Il1aHupyemMble BUAbI Y4eGHOMH
JAesITeJIbHOCTH 06Yy4YaloImiuXxcsi

KaxX KOHYHMKa KOpPCIIKa JIyKa
Ha IrOTOBBIX MUKpOIIpEIiapa-
Tax

17. ®opMsbl pa3MHO-
’)KeHHUsA OpPraHu3MOB
(149)

DopMBbI pa3zMHOXKEHUSI Opra-
HU3MOB: Oecrojioe U IOJIOBOE.
Buel 6ecrioioro pa3MHoOKe-
HUSL: AeJICHUE HaJaBOE, 1104~
KOBaHHE OJHO- 1 MHOTOKJIE-
TOYHBIX, CIIOPOOOpa3OBaHUE,
BETreTaTUBHOE Pa3MHOKCHHE.
HckyccTBEHHOE KIIOHUPOBA-
HHE OPraHU3MOB, €ro 3Hade-
HHUE JUISI CEJICKIUH.

ITosnoBoe pasmMHOXKEHUE, ETO
OTJIMYUSI OT OECIIOJIOro.
JleMOHCcTpanuu:

Tabauyer u cxemor: «DPopmbl
Pa3MHOKEHHSI OPTaHHU3MOBY,
«JlBOItHOE OIJIONOTBOpPEHUE Y
IIBETKOBBIX pacTeHH», «Jlene-
HUE KJIeTKU Oaktepum», «Bere-
TAaTUBHOE Pa3MHOXXECHHE pacTe-
HU», « CTpoeHHe MOJIOBBIX
KIIETOK»

PackprIBaTh conepskaHue TEPMHHOB U ITOHSITHI:
Pa3MHO>KEHHUE, KJIOH, MOJIOBBIC KJIETKH (raMeThl),
sIMLIEKJIETKA, CIEpMaTO30UI, 3UT0Ta, JICJICHHE
HaJBOE, IIOYKOBAHUE, CIIOPYJISIIHs, (parMeHTa-
IUsI, BET€TaTUBHOE PAa3MHOXKEHHE, CEMEHHOE
pa3sMHOKEHHE, ONBUIECHHE, JBOMHOE OMIOAOTBOpPE-
HHE, TOJIOBBIE JKeJIe3bl, CCMEHHUKH, SSIUYHUKH,
OIUIOOTBOpPEHHE (HApy’KHOE, BHYTPECHHEE).
XapakTepu3oBaTh OCOOCHHOCTH U 3HAUCHHUE
6ecroJioro M IoJIOBOro CrnocoOOB pPa3MHOKECHUS.
BrinensiTe BUABI 0ECTIONOro pa3MHOXKEHUS;
BBISIBIISITH B3aMMOCBSI3H MeX Ay (GOpMaMH U
crroco6amMu pa3sMHOXKEHHSI U UX OMOJIOTHYECKUM
3HAYCHHUEM.

Bnaners npuémMamu BereTaTUBHOTO Pa3MHOKEHUS
KyJIbTYPHBIX pacTeHHUH (Ha mpHUMepe KOMHAT-
HBIX).

XapakTepru3oBaTh MOJIOBBIE KJIETKM: SIMIEKIIETKH,
CIIEpMAaTO30M/IbI; BEISIBIISITH OCOOCHHOCTH UX
CTPOECHUA




18. meiio3 (1 4)

Meiios. Craaguu merosa. Ilpo-
1IECChI, MPOUCXOASIIINE Ha
craausix menosa. [loBenenue
XpoMocoMm B Metioze. Kpoc-
cuHrosep. buonornueckuit
CMBICJI U 3HAUE€HUE Meio3a.
JleMoHCcTpanuu:

Tabruyvt u cxemol: «Jlenenue
KICTKH, «Meno3y.
Obopyoosanue: monens JIHK;
MarHuTHBIE MOJEIU-aIIInKa-
uuu «JlejeHue KiIeTKu»

PackpeiBaTh coneprkaHue TEPMHHOB M ITOHSITHUI:
Mel03, KOHBIOTAIUs XPOMOCOM, MEPEKPECT
(KpOCCHHTOBEpP) XPOMOCOM, T'aMETHI.
XapaKTepu3oBaTh MEH03 KaK CIIOCO0 KIETOYHOTO
JEeJEeHUs; ONUChIBaTh MEHO3 O CTagusM; CpaBHU-
BaTh CTagud Meilo3a U MHUTO3a.

Pa3znuuarte Ha pucyHkax cTtaauu Meiosa; pac-
KpBIBAaTh OMOJIOTHYECKOE 3HAYCHHE Meio3a

19. O6pa3oBaHue u
pa3BUTHE NOJIOBBIX
KJIeToK. OniogoTBOpe-
Hue (1 4)

I'ameTorenes — mpouecc 06-
pa3oBaHUsI MTOJIOBBIX KIJIETOK y
JKUBOTHBIX. I10JTOBBIE JKeJe3bl:
CEeMEHHHUKH W suaHuKu. OO6pa-
30BaHHE U Pa3BUTHE ITOJIOBBIX
KJIETOK — raMeT (CcrepMaTo30-
U1, SINIEeKIeTKa) — Crepma-
TOreHes u ooreHes. OcoOeHHO-
CTH CTPOCHUS STHIEKIIETOK U
criepMaTo30u10B. O1II010TBO-
penue. Ilaprenorenes.
JleMoHCcTpanuu

Tabauyvr u cxemwi. «Ilpssmoe
U HemnpsiMoe pas3Butue», «Ila-
METOIeHe3 y MJICKOITUTAIOIINX
U YUEJIOBEKa».

Obopyoosanue: MOAeIb MeTa-
(azHOlf XPOMOCOMBI;

PackpbIBaTh COJIep)KaHHE TEPMHUHOB U TTOHSITHI:
raMeToreHes, CIIepMaTOreHe3, OOreHe3, CIIepMaTo-
3011, aKkpocoma, SIHIEKISTKA, MOJSIPHBIC TeJIbLA.
XapakTepru3oBaTh OCOOCHHOCTH TaMETOreHe3a

Y KHBOTHBIX H €TI0 CTaJHH, MOJIOBBIC KIICTKHA
>KHUBOTHBIX U OITHCHIBATH MMPOIIECC UX Pa3BUTHSI.
CpaBHHBaTh CIIEPMATOT'CHE3 U OOT'CHE3.
OnuceIBaTh OIUIOJOTBOPEHUE, OHOIOrHYECKOe
3HAYCHHUE OIUIOIOTBOPCHHUS




IIpooonsicenue

TeMbl ypOKOB
U KOJINYEeCTBO 4acoB

OcHOBHOE coaeprKaHue

Il1aHupyemblie BUJbl y4eOHOM
JesATEeJTbHOCTH 06YyYaloIuXCcs

MHKPOCKOII, MUKpOIpenapaTsl
«CnepMaTo30uabl MJIICKOIUTA-
oIIero», «sinexkinerka mie-
KOMUTAOIIET 0.
JlaGopaTopHbie M NMpaKTHU4e-
CcKUe paGoThl:

Jlabopamopmuas paboma Ne 4.
«H3ydeHue CTpOCHUS MOJIO-
BBIX KJIETOK Ha TOTOBBIX MH-
Kporiperaparaxj

20. yHAMBHUAYyaIbHOE
pa3BUTHE OPTraHU3MOB
(14)

NunuBuayansHOe pa3BUTHE
(oHTOTrEHE3). DMOpPHUOHAIEHOE
pasBurtue (3mMOpuorenes). Jta-
bl SMOPHUOHATBHOTO PA3BUTHS
Y TTO3BOHOYHBIX >KHUBOTHBIX:
Npo6JIeHHE, TaCTPYJIISIIUS,
opraHoreHe3. IlocTamOproHams-
HOe pa3BuTHe. Tunsl MocT-
SMOPHOHAJIBHOTO Pa3BUTHS:
npsiMoe, He- MpsiMoe (JINIH-
HOYHOE). Biusinue cpensl Ha
pa3BHUTHE OPraHU3MOB; (HaKTO-
pBI, CIIOCOOHBIC BHI3HIBATH
BPOX/JIEHHBIE YPOJICTBA.

PocT u pa3BuTHe pacTeHUH.
OHTOTeHEe3 IIBETKOBOT'O pacTe-
HUS: CTPOCHHUE CEMEHH, CTaIuu
pa3BuUTHSL.

PackpbIBaTh conepkaHue TSPMUHOB U MOHSITHIA:
OHTOT€He3, PMOpUOreHe3, 3UuroTa, IpooJIeHueE,
OJlacToMepbl, MOpYJia, OJlacTysa, 0JIacTOIEb,
racTpyJjia, HelipyJja, OpraHOTreHe3; 3apObIIIeBbIC
JIMCTKH: DKTOJIEpMa, Me30epMa, SJHTOIepPMa;
IMIOCTAMOPHOHAJIBHOE pa3BUTHE: IIPSIMOE M HENpsi-
Moe (MMIMHOYHOEe); MeTaMmopd 03, Meracriopa,
MHKpPOCHOpa, NbUIBIEBOE 3epHO, CIISPMHUHU,
3apOJIBIIIEBBIN MEIIOK, JBOWHOE OIUIOAOTBOpE-

HHE.

OrnpenesnsiTe 3Tarrbl SMOPHUOHAIIFHOTO Pa3BUTHS
XOPJOBBIX Ha CXeMax M Iperaparax M ONHUCHIBAThb
MPOLIECCHI, TPOUCXOASAIINES Ha KaXKIOM JTarle.
CpaBHHUBATh MIEPHUOJIBI OHTOI'CHE3a; MPSIMOC U HEIpsi-
Moe (JIMYMHOYHOE) MOCTIMOPHOHAIBHOE pa3BUTHE, 3a-
POJBILIN YeJOBeKa M APYTHX XOPIO-BBIX.
OOBSICHITH OMOJIOTUYSCKOE 3HAUYCHUE PA3BUTHSI

¢ MeTaMOpd030M; OTPHIATEIHHOE BIIHSHHE aJIKO-




JleMOoHCcTpaLuu:

Tabruywvt u cxemor. «OCHOB-
HbIC CTaAUU OHTOI'CHE3a»,
«IIpsimoe u HenpsAMoe pa3BuU-
THE», «J|BOIIHOE omtogoTBOpE-
HUE Yy ILBETKOBBIX PAaCTCHUII»

roJisi, HUIKOTHHA U JIPYTUX TEPaTOreHHBIX (PakTo-
POB Ha pa3BUTHE 3apOJbIIIA YEIOBEKA.
OnuceiBaTh OpoOLIECC IBOMHOIO OILIOOOTBOPEHUS Y
IIBETKOBBIX pPacTEHUM

Tema 6

. HacJleIcTBeHHOCTHh u nuaMmeHYUBOCcTHL OplannsmOB (8 4)

21. l'eHeTUKa — Hay-
Ka 0 Hac/1eJCTBEeHHO-
CTH M1 U3MEHYUBOCTHU
(14)

IIpenmer u 3amaun reHETHKH.
Ponps muronornu n smo6puoo-
THH B CTAHOBJICHUH I'€HETH-
Ku. Brian poccuiickux u 3a-
PyOEKHBIX YUEHBIX B pa3BH-
THE TeHEeTHKHU. MeToabl
reHeTHKH (rudbpuagojiornye-
CKHH, MUTOTCHETHYCCKUM, MO-
JICKYJISIPHO-T€HETHYSCKHH).
OCHOBHBIE T€HETHYECKHE 110~
HATHA. | eHeTHvIeckasi CHMBO-
JIMKa, UCIIOJIb3yeMasl B CXe-
Max CKpelIMBaHHH.
JleMOHCTpanu:
Ilopmpemuor: I'. Meunnens,

T. Mopran, H. 1. BaBunos,
C. C. YerBepukon, H. B. Tu-
ModeeB-PecoBckuii.
Obopyoosanue: MOAEIb-
anmukanust « MoHoruopu-
HOE CKpEeIIUBaHHuEe», repoapuii
«I"opox moceBHOI»

PackpeiBaTh cozepkaHue€ TEPMUHOB U MOHSITHUI:
T'€H, T€HOM, T€HOTHII, (PEHOTHUII, XPOMOCOMHI,
ajuIeNIbHBbIC TeHbI (aJJIeIN), TOMO3UIoTa, reTepo-
3UTr0oTa, TOMUHAHTHBIA IIpU3HAK (I'eH), peleCCUB-
HBIA IIpU3HaK (TeH), YUCTasl JIMHUS, THOPHUI.
Ilepeuncnare U XxapakTepru30BaTbh METOIbI
TE€HETHUKH: THOPHUIOJIOTHYSCKUI, ITNTOTCHEeTHYC-
CKHH, MOJIEKYJISIPHO-T€HETHUECKUI; JIOMHUHAHT-
HBIC U PELIECCUBHBIC [IPU3HAKU PACTECHUI U
JKUBOTHBIX.

ITonp30BaThCs FTEHETUYECKON TEPMHUHOJIOTUEN U
CHUMBOJIMKOM JJIs1 3aIIMCU I'€HOTUITHYECKUX CXEM
CKpELIUBAaHUs




IIpooonsicenue

TeMbl ypOKOB
Y KOJINYeCTBO 4YacOB

OcHOBHOE cojeprxKaHue

Il1aHupyeMble BU/JbI y4eGHOM
JAesITeJIbHOCTH 00Y4YaroIuXxcs

22. 3aKOHOMEpPHOCTH
HacJeAOBaHWs NpHU-
3HAaKOB. MOHOTMGPUJ-
HOe CKpellMBaHHe
(14)

3aKOHOMEPHOCTH HacJIeJOBa-
HUSI TPU3HAKOB, YCTaHOBJICH-
Hele I'. Mennenem. MoHoruo-
pUOHOE CKpelIuBaHUE. 3aKOH
ennHooOpa3usi THOPUIOB Iep-
BOro rnokoJsieHusi. [IpaBuio
JOMUHUPOBaAHMsI. 3aKOH pac-
nIerIeHus mpu3HakoB. [ urmo-
Te3a YUCTOTHhI rameT. [lonHoe
U HENOJHOE JOMHUHHUPOBAHUE.
JleMoHCcTpanuu:

lIlopmpemuwr. I'. Mennenn.
Tabruyvr u cxemor. «MOHO-
THOPUAHOE CKPCIIUBAHUC U
ero MUTOreHEeTHYECKass OCHO-
Ba», «3aKOH pacCHICTUICHHUS U
€ro IUTOreHETHYEeCKass OCHO-

Ba», «3aKOH YHUCTOTHI TaMET.

Obopyoosanue: MOIEIU-
anmiIukanuu «MoHOTruopuI-
HOE€ cKpeliuBaHue», «Hermnou-
HOE JOMHHHUPOBAHHUE»; Trepoda-
puit «I"'opox moceBHOI»

PackpeiBaTh conepkaHre TEPMUHOB U IOHSITHI:
MOHOTHOPHUIHOE CKpelIUuBaHUEC, (PCHOTUIUYCCKUC
rpynnbl, THOPUAOJIOTHYESCKUH METO, YHUCThIC
JIMHUH, JOMUHUPOBAaHHE TEHOB (IIOJHOE, HEIIOJI-
HOE), pacUICIUICHHE B MOTOMCTBE.

OnuceiBaTh METONUKY mnpoBeneHus . Menneinem
OMNBITOB MO H3YyYCHHIO HACJICAOBAaHUS OJIHOW Maphbl
NPU3HAKOB y TOpoXa ITOCEBHOTO.

PackpreiBaTh colieprkaHue 3aKOHOB €IUHOOOpa3usi
THOPHUAOB IIEPBOTO ITOKOJCHUS M 3aKOHA pacIIell-
JICHUSL.

OOBSICHIATH TUIIOTE3Y YUCTOTHI TAMET.
3anuchiBaTh CXEMBI MOHOTHOPHUIHOTO CKpEIIHBa-
HHUSI, OOBSICHSITH €I0 IIUTOJOTMYCCKHE OCHOBBI U
peuiaTh TeHEeTUYECKUEe 3aJadyd Ha MOHOTHOPHUIHOE
CKpenIuBaHue

23. Iuru6épujgHoe
CKpellluBaHMe. 3aKOH
He3aBUCHMOI0 HacJe-
JOBaHMSA NMPU3HAKOB

(1)

JurunOpuaHOe CKpeInBaHUE.
3aKOH HE3aBUCHUMOI'O Hacle-
noBaHUs Opu3HaKoB. LluTore-
HETHUYECCKHUEC OCHOBBI )1141"[46-
PHUAHOTO CKPELIHUBAHUS.

PackpbIBaTh coJiepKaHUE€ TEPMHHOB U MNOHSITUN:
AUTHOpHUIHOE CKpeIIMBaHNE, aHAIM3UPYIOIee
CKpELIUBaHUE.




AHanmm3upylomiee CKpeImBa-
Hue. Mcronp30BaHue aHaIU-
3UPYIOIIErO CKPEIUBaHUS
U1l OTIpeaeIeHHsI TeHOTHIIA
ocooOmu.

JleMoOHCcTpaLuu:
llopmpemuwt. I'. MeHnnens.
Tabauywvt u cxemor. «Iuruo-
puaHOE cKpemumBaHue, «Ilu-
TOJIOTUYECKHUE OCHOBBI JTUTH-
OpUIHOTO CKPEIIUBAHUSD).
Obopyoosanue: MOICITb-
anmukanms «Jurudpuanoe
CKpEIINBaHUEC

OnuceiBaTh onbITH . MeHaens mo u3y4eHHUIo
HacJIeIOBaHUsl JIByX Map HPU3HAKOB y TOpoxa
TTOCEBHOTO.

PackpreIBaTh coneprkaHue 3aKOHA HE3aBHUCHUMOTO
HacJIeJOBaHUsI NPU3HAKOB.

IIpumMeHsITh MaTEMaTUYECKUN pacyéT ¢ MOMOUIBIO
METOJla TIEPEMHOXEHHUS BEPOSTHOCTEH M 3amuch
C TTIOMOIIBI0 (PCHOTHITHYECKUX PAIUKAIIOB pac-
MICTIJICHUST TMPU3HAKOB Y MOTOMKOB IO (hEHOTHITY
U TCHOTHILY.

3anmuchIBaTh CXEMBI JUTHOPUIHOTO CKPEIINBAHUS,
OOBSCHITHL €ro LUTOJOIMYECKHE OCHOBLI W
pemaTts TeHeTHYeCKUE 3aJa9i Ha TUTHOPHUIHOE
CKpeIIMBaHUE

24. cuemsieHHOe Ha-
cJe0BaHMe MpPHU3HA-
KoB (1 4)

CuenjyieHHOE HacJeJOBaHUE
npu3HakoB. Pabora T. Mopra-
Ha MO CLUCIUICHHOMY HacJIe10-
BaHUIO reHoB. Hapymienue
CILICTUUICHHUS TEHOB B pe3yJIbTa-
TE€ KPOCCHHTOBEpa.
XpoMocoMHasi TeopHsi Hacaea-
CTBEHHOCTH. | eHeTHueckne
KapTEhL.

JleMoHCcTpanuu:

Ilopmpemuor: T. MopraH.
Tabnuysr u cxemor. «Menosy,
«I"eHeTHYeCcKHe KapThl pacTe-
HUM, )KUBOTHBIX U YEJIOBE-

PackpsIBaTh coneprkaHue TEPMHUHOB U IOHSITHUH:
CICIUIEHHOE HacJIeJOBAaHHUE MPU3HAKOB, PEKOMOU-
HaIMs T€HOB, TEHETUUECKHE KapThl XPOMOCOM,
MOpraHuaa.

Ha3zpiBaTh OCHOBHBIE MOJ0KEHUS XPOMOCOMHOI
TEOpUM HacjeAcTBEeHHOCTH T. MopraHa; packpbl-
BaThb colepkaHue padorsl T. Moprana no cue-
TUICHHOMY HACJIEIOBAaHUIO T€HOB U MIPUUHHEI
HapyIICHUs] CHETJICHUS MEeXIy TeHaMU.
3anuchIBaTh CXEMbl CKPEIIMBAHUS IPU CLIEIUICH-
HOM HacJIeJJOBaHUH, OOBSICHATH IPUUYHHBI PEKOM-
OWHAIINY T€HOB, ONMPEEIISITh YUCIO TPYIIT
CUCIUICHHS I'€HOB, p€liaTb I'CHECTHUYCCKUE 3alaa4vu
Ha CLENJICHHOE HacjieJOBaHUE




IIpooonsicenue

Tembl ypOKOB
U KOJINYEeCTBO YacoOB

OcHOBHOE coaeprKaHue

Il1aHupyembie BUJbl y4eOHOM
JesATEeJTbHOCTH 06YyYaloluXCcs

ka», «B3aumoneicrsue an-
JIENBbHBIX T€HOB).
Obopyoosanue: MUKpoOIpena-
pat «/Ipo3odmia» (Hopma,
MyTanuu GOpMBI KPBUILEB U
OKpacKH TeJia), MUKPOCKOIT;
Monaenb-anmunkanus «llepe-
KPECT XPOMOCOM».
JlaGopaTopHbie M NMpaKTHU4e-
CKMe paGoThI:

Jlabopamopuas paboma Ne 5.
«H/3yuenne pe3ysbTaToB MO-
HOTHOPUIHOTO U JTUTHOPHUIHO-
IO CKpEeUINBaHUs Y IpO30(pu-
JIBI HAa TOTOBBIX MHKpOMpemna-
paTtax»

25.'eHeTHKa moJia.
HacJieJ0BaHMe NpPU-
3HAKOB, CIeNJIEHHbIX
c nosioM (1 4)

I'eneTnka nosa. XpoMocoMHOE
omnpenesyieHue 1mojia. AyToco-
MBI U MOJIOBBIE XPOMOCOMBI.
I"'omorameTHsble U rerepora-
MeTHbIe opranusmsl. Hacie-
JIOBaHUE MPU3HAKOB, CLIETIJIEH-
HBIX C TIOJIOM.
JleMoHCcTpanuu:

llopmpemuwr. I". Mennens,

T. Mopran, H. 1. BaBunos.

PackpriBaTh copepKaHue TEPMUHOB U TTOHSITHM:
XPOMOCOMHBIN Ha0OP, ayTOCOMBI, ITOJIOBEIE
XPOMOCOMBI, TOMOTaMETHBIH I10JI, TeTeporaMeT-
HBIH I10JI, CHETIJIEHHOE C MOJIOM HacJIeJOBaHHUE
MIPU3HAKOB.

OOBSCHITh LUTOJIOTHYECKHE OCHOBBI XPOMOCOM-
HOT'O ME€XaHHU3Ma ONPEJIeNIEHNs oA Y pa3Ind-
HBIX OPTaHU3MOB.

CpaBHUBATh 3aKOHOMEPHOCTH HACJICIOBAHUS
NPU3HAKOB, CHCIUICHHBIX W HE CHCIIVICHHBIX
C TIOJIOM.




Tabnuyvr u cxemor: «I'eHeTH-
Ka I0JIa», «3aKOHOMEPHOCTH
HAacJIeI0BaHUsl, CLICILJICHHOI'O
¢ noiom», «Kapuotunsl gemno-
BEKa U >KUBOTHBIX)

Penrate reHeTHUeCKHUE 3a1aU1 HA HACJIEIOBaHUEC
CHCIUICHHBIX C TIOJIOM IIPHU3HaAKOB

26. UBMEHYUBOCTb.
HeHac/JileACTBEHHasl U3-
MeH4YUBOCTh (1 4)

HN3menunBocTs. Bunel uamen-
YUBOCTU: HEHaCJIeACTBEHHAs
U HaclyeacTeeHHas. Ponb cpe-
bl B HEHACJIEACTBEHHOU M3-
MEHYHBOCTH. XapaKTEePUCTUKA
MOAU(MUKAITMOHHON U3MEHUIH-
BOCTU. BapuanuonHnslil psig u
BapualMoHHasi kpuBas. Hop-
Ma peakuuu npusHaka. Ko-
JIMYECTBEHHBIC U Ka4E€CTBEH-
HbIC IIPU3HAKU U UX HOpMa
peakuuu. CBoiicTBa Mmoaudu-
KaIlMOHHON M3MEHYUBOCTH.
JleMoHCcTpanuu:

Tabnuysr u cxemor: «Buabl
U3MEHYNBOCTH», «Moanduka-
IUOHHAsI U3MEHYHUBOCTb.
JlabopaTopHble M NpaKTU4e-
CKMe paGoThI:

Jlabopamopmuas paboma Ne 6.
«H3yuenne MmoanQpuUKaInoH-
HOW M3MEHYHMBOCTH, MOCTPOE-
HUE BaApHUAllUOHHOI'O psaa 1
BapUallMOHHONW KPUBOW»

PackpriBaTh cojsep:kaHUEC TEPMUHOB U ITOHSITHIA:
HU3MEHYHBOCTb, HACJIEJICTBEHHASsI H3MCHYHBOCTD,
HEHACJIe/ICTBEHHAasi N3MEHYUBOCTh, MOIU(pUKAIIH-
OHHasi U3BMCHYHUBOCTh, BAPUAITMOHHBIN Psi,
BapHUallMOHHAs KpUBasi, IPU3HAK, HOpMa peak-
WU, KOJIMYSCTBCHHBIC U KaUCeCTBCHHBIC IIPU3HA-
KU.

KiraccuunmmpoBats BUABI U3MCHYUBOCTH U
BBISIBJISITh UX OMOJIOTMYCCKHE OCOOCHHOCTH.
IlepeuncnaTe cBoiicTBa MOIUDPUKAITMOHHOU
HU3MEHYUBOCTU U OOBSICHATH €€ 3HAYCHHE IJIs
OpPraHU3MOB.

Paznnuars KOTUYECTBEHHBIE U KAYECTBEHHBIC
NPU3HAKH, CTPOUTH BapHUAIIMOHHBIN Psil, Bapua-
OUOHHYIO KPUBYIO, BEIYHUCIISITh CPEJTHEE 3HAYCHHUE
npu3HaKa




IIpooonsicenue

TeMbl ypOKOB
U KOJINYEeCTBO YacoB

OcHOBHOE coaeprKaHue

Il1aHupyemblie BUJbl y4eOHOM
JesATEeJTbHOCTH 06YyYaloIuXCcs

27.HacneCcTBEeHHAs
U3MEeHYHUBOCTb (1 4)

HacnencrsenHasi, uiu reHo-
TUNHYECKasi, U3MEHYHUBOCTb.
KomOunaTnBHas N3MeHIN-
BOCTb. Meiio3 U nojaoBou
nponecc — OCHOBa KOMOWHa-
TUBHOU HU3MEeHUYUBOCTU. MyTa-
LMOHHAsI U3MEHYUBOCTB.
Knaccudukanus myranuii:
TeHHBIE, XPOMOCOMHEIE, T'e-
HOMHbIe. HacToTa U NPUYUHBI
myTanuii. MyTtareHasle pak-
TOPBI. 3aKOH TOMOJIOTHIECKUX
Ps10OB B HACJIEACTBEHHOU U3-
menunsoctu H. . BaBuiosa.
Bresinepnast HacIIeICTBEHHOCTH
U U3MEHYUBOCTb.
JleMOHCTpaLuH:
Ilopmpemuwt. I'. ne ®pus,

H. . BaBumnos.

Tabauyvt u cxemwor: «MyTa-
LIMOHHAsI U3MEHYUBOCTb.
ObopyoosaHnue. MUKPOCKOIT;
MUKporpenapat «Jlpo3zodpunar
(HOpMa, myTanuu GOPMBI
KPBUIBEB U OKpackKa Telia);
KOMHATHBIE PAaCTeHUsI C TI&-
CTpPON OKPACKOM JIMCTHEB.

PackprwiBaTh cojziepkaHUEC TCPMHHOB YW MOHSITHMN:
HaCJIEACTBCHHAsT N3MEHYNBOCTh, KOMOMHATUBHAS
HU3MEHYHBOCTH, MyTallHOHHAsT U3MCHYUBOCTb,
MYTaHT, MyTallul: T'€HHBIC, XPOMOCOMHBIC,
T€HOMHBIC; MOJIUIUIOUINS, aHSYIIJIOUAHSI, MyTare-
HEL.

XapakTepu3oBaTh HACICACTBCHHY U3MCHYH-
BOCTB; (OPMYJIMPOBATH 3aKOH T'OMOJIOTHYECKUX
pPSAIOB B HACJIEACTBEHHON HW3MEHYHBOCTH

H. . BaBuioBa U OOBSICHSTHL €r0 3HAUCHHUE IS
OHOJIOTUH U CEJICKIIUH.

KitaccupuuupoBate MyTallMu: TE€HHBIC, XPOMO-
COMHBIC, TCHOMHBIC — U IIPUBOJHUTH IIPUMEPHI
MYyTaluu.

OOBSICHITH NIPUYUHBI BO3HUKHOBCHHS MYyTaIlluH,
poiib (pakTOpPOB-MyTareHOB.

CpaBHUBaATh BUIBI MyTallWii; BBISIBJISITH NPUYIUHBI
HACJIEACTBEHHOW H3MEHUYHUBOCTH, NICTOYHUKH
MYyTareHOB B OKpYy>KarolieH cpeae (KOCBEHHO)
XapaKTepu30BaTh BHESJICPHYIO HACJIECICTBEHHOCThH
U U3MEHYUBOCTb.




Jla6opaTopHble U MpaKTHYe-
CcKHe paGoThl:

Jlabopamopuas paboma Ne 7.

«AHanu3 MyTaluil y 1po30-
(mIBEI HA TOTOBBIX MUKpOIIpE-
rmaparax»

28. 'eHeTHKa 4YeJiOBe-
Ka (1 4)

I'enernka yenoseka. Kapuo-
Tun yeiaoBeka. OCHOBHBIC Me-
TOJIbl TCHETUKHU YCIOBEKA: I'e-
HeaJIOTUYECKUM, OJIM3HEI0-
BBIN, IUTOTCHETHUYCCKUM,
OHMOXMMHUYECKHI, MOJICKYJISIP-
HO-TeHeTnyeckuii. CoBpeMeH-
HOE OIIpeJIeJICHUE TeHOTHA:
MOJHOTEHOMHOE CEeKBEHHUPOBa-
HUE, TCHOTUIIUPOBAHUE, B TOM
gucye ¢ nomoinsro ITIP-
aHainu3a. HaciaencTBeHHBIC 3a-
OoJIeBaHUS YEJIOBEKA: T€HHbIE
Oose3Hu, OOJIE3HU C HACIET-
CTBEHHOU IpeapacnoIOKEeHHO-
CTBIO, XPOMOCOMHBIE OOJIC3HU.
ComaTHh4ecKrue U reHepaTHB-
Hble MyTarinu. CTBOJIOBBIE
KJICTKH. [IpUHIIAIIBI 37TOPOBO-
ro o6pasa KU3HHU, TUarHOCTH-
KH, POPMIIAKTUKA U JIede-
HHUS TCHETUYECKUX OOJIE3HEMN.
Meauko-reHeTUUYeCKOe KOH-
CyIbTUPOBaHWE. 3HAUCHUE Me-
IUIITHCKON TEHETUKH B TIpe-

PackpeiBaTh conepkaHue TEPMUHOB M HNOHSATHI:
KapHOTHUII YeJIOBEKa, IINTOT€HETUYECKUN METO/,
TeHeaJIOTMIeCKUH MeTO, OMOXUMHUYSCKUI METO,
OJIN3HELIOBBIII METO/I, HACJICICTBEHHbIC OOJIE3HU
(MOHOTEHHBIE, C HACJIEACTBEHHON Mpeapacioiio-
>KEHHOCTBIO, XPOMOCOMHBIE), METUKO-Te€HEeTHYIe-
CKOE KOHCYJIbTUPOBAHHE.

ITepeuncasiTh 0COOEHHOCTH U3yUYECHUS T€HETHKH
4JeJI0OBEeKa; MPUBOAUTE IIPUMEPHI HACIEICTBEHHBIX
3a00JICBAaHUN YEJI0BEKA, XapaKTEpPU30BaTh METO-
bl UX MPOPMITAKTUKN; OOOCHOBBIBATh 3HAUYCHUE
MEJIMKO-TEHETHYECKOT'0 KOHCYJIBTHPOBAHUS.
BrisiBisATE 1 CpaBHUBATBH MEXAy COOONH HOMHU-
HAHTHBIC U PEIECCUBHBIC MPHU3HAKH UEJIOBEKA.
CocCTaBIIsITh U aHAJIM3UPOBATH POJOCIOBHBIC
4JeJIoBeKa




IIpooonsicenue

TeMbl ypOKOB OCHOBHOE coJeprKaHue [l1aHupyeMble BU/JbI Y4eGHOI
U KOJINYECTBO 4acCOB JAesITeJIbHOCTH 00Yy4Yaroumuxcs

JOTBpAIICHUU W JICYCHUH Te-
HETUYECKHUX 3aloJyieBaHUIl dye-
JIOBEKa.

JleMoHCcTpanuu:

Tabauyor u cxemwr: «Hacne-
nOoBaHUE pesdyc-daxTopar,
«['eHeTHKA TPYIIT KPOBHY.
JlaGopaTopHble U NpaKTH4Ye-
CKHe pabGoThI:
Ilpakmuueckas paboma Ne 2.
«CocTaBlIeHHE W aHAJIU3 PO-
JIOCJIOBHBIX YEIJIOBEKa»

Tema 7. ceJlekllus Opann3amOB. OcHOBbI BuOTexH0J/IOTuu (3 4)

29. cesieKuMA KaK Ha- Cenekuusi Kak HaykKa U IpoO- PackpeiBaTh conmep>kaHue TEPMHUHOB U MNOHSTUN:
yka u nponecc (1 4) necc. 3apoXXJeHHUE CEJICKLIUN celeKlus, cCopT, mopoaa, IITaMM, JOMECTUKALU,
U JOMECTUKalus. Y4YeHue HWJIM OJIOMaIllHUBaHUE, [IEHTPhl MHOTOO0Opa3us U
H. 1. BaBunosa o neHtpax MPOUCXOXKIESHUSI KyJIbTYPHBIX PACTEHUN U
NPOUCXOXKJICHUSI 1 MHOT000- >KUBOTHBIX, THOPUIN3alI1sl, UCKYCCTBEHHBIN
pasusl KyJAbTypPHBIX PACTCHHUU. oToop.
LleHnTpBl IPOUCXOKIACHUA 10~ HaspiBaTh U cpaBHHUBaTh OCHOBHBIC 3Talbl
MAaIlITHUX )XUBOTHBIX. COpT, pPa3BUTHUS CEIEKIUU.
moponaa, ITaMMm. HNznarate yuenue H. M. BaBuiosa o neHrTpax
JleMOoHCcTpanuu: NPOUCXOXKACHUSI KyJIbTYPHBIX PACTCHUIl; pa3yin-
Ilopmpemuwi: H. 1. BaBuios. 4aTh HEHTPbI HAa KapTe MHUpPa, CBI3bIBATh UX
Tabauywvr u cxemwvl: KapTa MECTOIIOJIOKEHHUE C OYaraMy BO3HUKHOBEHMUS

«leHTpBhl MHOTOOOpA3Us U APEBHEUIITNX [TUBUIA3AIIHIA.




HPOUCXOXKJICHUST KYJIBTYPHBIX
pacreHuit», «llopoasl nomari-
HUX XKUBOTHBIX», «CopTa
KYJIbTYPHBIX PAaCTESHUI.
Obopyoosanue. MyITSI)KA
MJIOJ0B U KOPHEIUIOI0OB JUKUX
(Gop™M U KyIbTYpPHBIX COPTOB
pacteHnwuii; repbapuii «Cenb-
CKOXO3SIICTBEHHBIEC PACTECHUSI»

CpaBHUBaTh cOpTa KyJbTYPHBIX pPacTCHUIA,
HOPOABI JIOMAITHUX >KUBOTHBIX U WX HUKHX
OPEIKOB.

OueHuBaTh POJIb CEJICKIUHU B 0OeCTIeYeHUN
MPOJIOBOJILCTBEHHON 0E€30MMaCHOCTH YEJIOBEYCCTBA

30. MeTOABI U JOCTHU-
’KeHMA ceJIeKIMM pac-
TEHUH U KUBOTHBIX

19

CoBpeMEeHHbIE METOJIbl CEeJIeK-
nuu. MaccoBbIi U UHIUBUIY-
AITBHBIA OTOOPEI B CEJICKIINU
pacTeHuii U KUBOTHBIX.
OreHka skcrepbepa. biauzko-
POACTBEHHOE CKpEUIMBAaHHE —
UHOpHUAMHT. YHucTasi TUHUS.
CkpeniBaHue YUCThIX JIMHUHN.
I"eTeposuc, nnu rubpugHas
cuina. HeponcrBenHoe ckpe-
muBaHue — ayTopuauur. OT-
nanéHHasi THOpuan3ars u eé
ycnexu. McKyccTBEHHBIH My-
TareHes U MnoJjiyudeHHue IOJIU-
rIoua0B. JlocTuykeHus cesiek-
U PACTCHHUU, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
JleMoHCcTpanuu:

Ilopmpemuor: V1. B. MuuypuH,
I'. 1. Kaprnieuenko,

M. ®@. VBaHOB.

PackpriBaTh copepKaHUe TEPMUHOB U MOHSITHM:
HCKYCCTBEHHBII 0TOOp, MacCOBBIH OTOOP, HHIHU-
BUIYaJIbHBII 0TOOD, SKCTEPhEp, OIN3KOPOIACTBEH-
HOE CKpEIIUBaHUe, YUCTasl JIUHUSA, T€TePO3HC,
HEPOJICTBEHHOE CKpEIMBaHUE, UCKYCCTBEHHBIN
MyTareHes, IOJIMIUIOUIBI.

CpaBHHBaTh (OPMBI HICKYCCTBEHHOT'O OTOOpa
(MaccoBOro M MHIWBHAYaJIbHOI'O), BHILI THOpHUI-
3anuu (OJIM3KOPOACTBEHHON U OTHAIEHHOW ),
CTIOCOOBI TTOTYyYEHUSI ITOJHUIIIIOUIOB.

ITpuBoauTh NpUMEpPHI TOCTUKEHUN CEIIEKIINU
pacTeHuil U >KUBOTHBIX




Oxonuanue

TeMbl ypOKOB
U KOJINYEeCTBO YacoOB

OcHOBHOE coaeprKaHue

Il1aHupyembie BUJbl y4eOHOM
JesATEeJTbHOCTH 06YyYaloluXCcs

Tabnuyst u cxemor: «OTna-
néHHas rudpuanzanus», «Pa-
60Thl akagemuka M. @. Hsa-
HOBa», «llomurmonausn.
Obopyoosanue: MYJIISKA
IUIOJAOB M KOPHEIUIONOB JTHKHUX
(hopM U KyIBTYPHBIX COPTOB
pacTeHui.

JlaGopaTopHble M NMpaKTHU4e-
CKHe paGoThl:

Oxexkypcusi «OCHOBHBIE METO-
JIbI I TOCTHIKECHUS CEJIEeKIINU
pacTeHuil 1 KUBOTHBIX» (Ha
CEJNeKIIMOHHYIO CTAaHIHIO, IlIe-
MEHHYIO (epMy, COPTOUCTIBI-
TaTeJILHBIN y4acTOK WJIH B
TEIUIMYHOE XO35IHCTBO)

31. BuorexHoJiorus
KaK OTpac/ib Npous-
BoAcTBa (1 4)

BHOTEXHOIOTrHs KaK OTpacilb
npousBoacTBa. | eHHast HHXKe-
Hepusi. DTarbl CO3JaHUsI pe-
xkombOuHaaTHOU JIHK ™ Tpanc-
reHHbIX oprann3moB. Kierou-
Hasi nixeHepusi. Kiietounbie
KYJIBTYPbl. MUKPOKIIOHAJIILHOE
pa3sMHOXCHHE pacTCHUI.
KioHnpoBaHHE BBICOKOIPOIYK-

PackpeiBaTh cozepkaHue TEPMUHOB U HNOHSITHMN:
OMOTEXHOJIOTHSI, KJISTOUHAsI WH>KEHEPHsI, TeHHas
UH>XEHEepUsl, KIOHUPOBaHUE, TPAHCT€HHbIE
oprann3mel, MO (reHeTHYeCKH MOIU(PHUIIMPOBAH-
HBIE OPTaHU3MBI).

XapaKkTepHu30BaTh OMOTEXHOJIOTHIO KaK OTpacib
NpoOrU3BOACTBA, OCHOBHBIC JOCTHUXKCHUS 6I/IOTCXHO-




THUBHBIX CEJIbCKOXO3SICTBCH-
HBIX OPTAaHU3MOB. DKOJOTHYe-
CKHUE U dTHYCCKUE MPOOIICMHBI.
I'MO — reHeTH4YecKHu MOJIU-
¢uIpoBaHHBIE OPraHU3MBI.
JleMOHCTpaLuu:

Tabnuyvt u cxemvr: «O0OBEK-
Thl OMOTEeXHOJIOrUMY, «Kie-
TOYHBIC KYJIbTYPbI U KJIOHH-
poBanue», «KoHCTpyupoBaHue
U TMIEPEHOC T'€HOB, XPOMOCOM)»

JIOTUH B 00JacTu IIPOMBIINIJIECHHOCTH, CEJIBCKOI'O
XO03s5IMCTBa H MCIOUITNHBI

Hepeqncnsrrb " XapaKTepu3oBaTb OCHOBHBIC
METOAbI U JOCTHIXKCHUA 6I/IOI/IH)KCHepI/II/I.
O6Cy>K,Z[aTL OKOJIOTHUYECCKHUEC U DTUYCCKHUEC aACIICKThI
HEKOTOPBIX I/ICCJ'IeZ[OBaHI/Iﬁ B 00JlacTH OMOTEXHO-
JIOTHUH (KHOHHpOBaHI/Iﬂ, HUCKYCCTBECHHOI'O OIIJIONO-
TBOPCHHUS, HAIIPABJICHHOT'O UBMCHCHHS I'€HOMA U
CO34aHUsl TPAHCT€HHBIX OpFaHI/I3MOB)




11 KJIACC

1 4 B HeZen, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs

TeMbl ypOKOB
U KOJINYEeCTBO YacoOB

OcHOBHOE coaeprKaHue

Il1aHupyemblie BUJbl y4eOHOM
JAesATeTbHOCTH 00Yy4YaloIMXCs

Tema 1. 3BOJ/IiolluOHHasa BuOJIOTusa (9 4)

1. 3BosIIOLMA U METO-
Abl eé usydyeHusa (1 4)

IIpenmockuik BOSHUKHOBE-
HUSI DBOJIIOIIMOHHONW TEOpPHUH.
DBOJIIOIIMOHHASI TEOPHUS U €€
MecTO B Omosornu. Biansxaue
3BOJIIOLIMOHHOH TeOpHUU Ha
pa3BUTHE OMOJIOTHH U APYTHUX
HayK.

CBHETEIBCTBA YBOJIIOIUH.
ITaneonToNIOrMYECKHUE: TTOCIIE-
JTOBATEIIEHOCTH MOSIBICHUS
BHJIOB B ITAJICOHTOJIOTHYSCKOM
JICTOITMCH, TTIepexoHbIe (pop-
MbL. buoreorpadguyeckune:
CXOZCTBO W pazinudue dhayH H
(10p MaTEepUKOB U OCTPOBOB.
DMOPHOJIOTHYECKHE: CXOACTBA
W pa3IN4dusi SMOPHOHOB pas-
HbIX BHJOB ITO3BOHOYHBIX.
CpaBHUTEILHO-aHATOMUYIE-
CKHE: : TOMOJIOTHYHEIE, aHa-
JIOTMYHBIC, PYyAUMEHTApPHLBIC
oprassl, aTaBu3Mbl Moseky-

PackprIBaTh cozepskaHue TEPMHUHOB U ITOHSITHIA:
SBOJIFOIHSI, IepeX0IHbIe (POopMBEI, (prIoreHeTHYe-
CKHE PsIIbl, BUABI-OHIEMHUKH, BUABI-PEITUKTEIL,
3aKOH 3apOJBIIIEBOI0 CXOACTBA, OMOT€HETHYECKUN
3aKOH, TOMOJIOTHYHBIC U aHAJIOTMYHBIC OpTaHEI,
PYyAMMEHTapHBIC OPTaHbl, aTABU3MBIL.
IlepeuncnsiTe OCHOBHBIC TANbl PA3BUTHS SBOJIIO-
LIUOHHOH TeopHH.

XapaKTepu30BaTh CBHACTEIHLCTBA BOJIIOIIHH:
NaJIeOHTOJIOTHYECKHE, Ororeorpaduyieckue,
SMOPHOJIOTHYSCKHE, CPaBHUTEIILHO-aHATOMUYE-
CKHE, MOJIEKYJISIPHO-OMOXMMHYECKHUE.

ITpuBoaUTE TIpHUMEpHI MEPEXOTHBIX (POpM OpraHH3-
MOB, (UIOTEHETHYECKUX PSIJIOB.

ITpuBoauTh (GOPMYJIHMPOBKH 3aKOHOB OHOTeHETHYE-
CKOTO W 3apOABIIIEBOTO CXOACTBA




JISIPHO-OMOXUMUYECKHE: CXO/-
CTBO MEXaHHU3MOB HacCJIeI-
CTBEHHOCTH M OCHOBHBIX MeTa-
OomUYecKUX MyTed y BCeX >KHU-
BEIX OpPraHHU3MOB.
JleMOHCTpaLuH:
llopmpemuvi: K. JlunHEH,

K. b. Jlamapk, Y. JlapBus,

B. O. KosajeBckuii,

K. M. bap, O. I'ekkens,

@. Mroaep.

Tabruyvr u cxemoi. «Pa3Burue
OpPraHUYeCcKOro Mupa Ha 3eM-
ey, perbedHbIC TaOIUIIBI
«3apOoaBIIA TO3BOHOYHBIX KH-
BOTHBIX», «APXEONTEPHUKC.
Obopyoosanue: dbuoreorpadu-
Jeckasi KapTa MUpa; KOJJIEK-
st «PopMBI COXPAHHOCTH HC-
KOITaeMbIX YKUBOTHBIX U pac-
TeHUi»; BIaXKHBIE TIpeTapaThl
«Pa3BuTHe HaCEKOMOT0»,
«Pa3BuTHE JISTYIIK

2. ucropus pa3sBUTUA
npejcTraB/JeHHH 06
aBoonmu (1 4)

OBOJIFOIIMOHHAST TEOPHUs

Y. Jdapsuna. Ilpeamnoceuiku
BO3HUKHOBEHUS JapBUHU3-
Ma.. JIBH>KylLIUe CUIIbI DBO-
JIOLMU BUAOB 110 JlapBuny
(M306BITOYHOC PAa3MHOXKCHHUE
IIpU OT'PAHUYEHHOCTHU pecyp-

PackpsiBaTh coneprkaHue TEPMHUHOB M HOHSITHI:
CUCTEMaTHKa, €CTECTBEHHBIN U UCKYCCTBEHHBIM
oToop.

XapakTepu3oBaTh OCHOBHBIE 3BOJIIOIIMOHHBIE
HUICHU, KOHILICIIIITUHN U TeOpl/II/I; CpaBHI/IBaTb B3TJIs11bI
Ha By u sBomonuio K. Jlunnes, JK.b. Jlamap-
ka, Y. /lapBuHa.




IIpooonsicenue

U KOJIN4YEeCTBO 4acCOB

TeMbl ypOKOB

OcHOBHOE coaepKaHue

Il1aHupyemblie BUJbl y4eOHOM
JAeATeJTbHOCTH 00y4YalomuXcs

COB, HeoNpeaenEHHAsI U3MEH-
4YUBOCTH, OOpHOa 3a cy1ie-
CTBOBaHUE, €CTECCTBCHHBIN
oTo0p).

CuHTeTHYECKast TEOPHs IBO-
mounu (CTD) u e€ ocHOBHBIE
ITOJIO>KSHHUSI.
JleMOHCTpaLUuM:
llopmpemuor: K. Jlunuewn,
K. b. Jlamapk, Y. JlapBuH.
Tabnuyvt u cxemwt. «Ilomy-
nsnun», «Kapra-cxema
MapupyTa ITyTeIIeCTBHS

Y. NapBunay, «PopMbl OOpH-
OBl 3a CyIIECTBOBAHUEY,
«EcTecTBeHHBINT O0TOOPY,
«MHoroo0pasue cCopToB pac-
TeHUi», «MHoroobpasue mno-
PO >KUBOTHBIX»

OnenuBath BkJIan JInHHEsT B pa3BUTHE CHUCTeMa-
THUKH U OOBSICHATH IPUHIIUIIBI OMHAPHOW HOMEH-
KJIATyPBbI.

XapakTepHu30BaTh COACp)KaHNUE U 3HAUCHNUE
sBosromoHHON koHuenuuu K. b. Jlamapka.
O1eHNBaTh €CTECTBEHHO-HAYyYHBIE U COIIMAJIbHO-
SKOHOMHYECKHE IPEAITOCHUIKH BO3HHUKHOBEHHUS
9BOJIIOIIMOHHON Teopuu Y. JlapBuHa.

PackpbiBaTh cogepkaHue 3BOJTIOIMOHHON TEOPUH
Y. JlapBuHa; CpaBHUBATh HEOIIPEACIECHHYIO U
onpeaesIEHHYI0 U3MEHUYHUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBII OTOOD, (popMBI OOPHOEI 3a cyIie-
CTBOBaHUE.

OnHCHIBaTh MOJIOKEHHUSI CHHTETUYECKOH TEOpHUH
spomonnu (CTD) m OOBSCHATH €€ 3HAa4YCHWE LIS
ononorun

3. BU/J: KDUTEPUH U
cTpykrypa. llonyaanusa
KaK 3/IeMeHTapHas

eIUHUIIA BHJA

(2 4)

MUKpOIBOJIIOIIUS.
Ionynsauys Kak enauHuLa
BHUJA WU D3BOJIFOIIHH.
JleMOHCTpaLuu:

Tabnuyvr u cxemwt. «llomy-
asnun», «MyTanlMoHHas u3-
MCHYHNBOCTB».

PackppiBaTh coneprkaHne TEPMHHOB U ITOHSITHIA:
MHKPOIBOJIIONHS, BUI, KPUTEPHUU BUA, apeal,
HOMyJISIIUSI, TeHO(OH, MyTaly, KOMOWHAITNH
T'€HOB.

XapaKTepu30oBaTh BHJI KaK OCHOBHYIO CHUCTEMaTH-
YECKYIO €/IMHUILY M IEJIOCTHYIO OHOJIOTHYECKYIO
CHCTEMY.




Obopyoosanue: MAKPOCKOII,
MUKportipernapat «Ipo3odu-
na» (HopMa, MyTaluu (popMBbI
KPBUIBEB U OKPACKHU TeJjia),
moenb-anruiukarnys «Ilepe-
KPECT XPOMOCOM».
JlaGopaTopHble M MpaKTUYe-
CKHe paGoThl:

Jlabopamopnas paboma Ne 1.
«CpaBHEHHE BHOB I10
MOP(}OIIOTHISCKOMY KpHUTE-
puro»

Briaenste kputepuu Buia (MOp(pOJIOTrHYECKU,
¢u3nonornuecKkuii, OMOXUMHUYIECKHI, TeHEeTHYIe-
CKHIi, 9KOJIOTHYECKHUH, reorpaduIecKuii) u
MIPUMEHATh KPUTEPUHU I OIHMCAHUS KOHKPET-
HBIX BHJIOB.

XapaKkTepu3oBaTh ITOITYJISIIIUIO KaK CTPYKTYPHYIO
€OUHHILy BHAA U SBOJIOLIHH.

OnuceIBaTh MOIMYJSIITAIO II0 OCHOBHBIM ITOKa3aTe-
JISIM: COCTaB, CTPYKTypa

4. IBMKyIIMEe CHJIbI
(3s1emeHTapHbIEe paKTO-
pbi) 3BosnonuM (1 4)

JBwxkyiue cuibl ((haKTOpbI)
SBOJIFOIIMH BHUIOB B IIPUPOJE.
MyTanMoHHBIN ODpoluecc u
KOMOMHATHBHAsI U3MCHYH-
BOCTB. [ToITyIsiIimOHHEIE BOJI-
HBI U apeid rerHos. M3oms-
[UsT 1 MHUTPaIUs.
JleMoOHCTpaLuu:

Tabnauywbr u cxemori: «JIBUXKYy-
I€ CHJIbI DBOJIFOIIMI

PackprIBaTh cozepkaHue TEPMHUHOB W ITOHSITHIA:
KOMOWHAaTHUBHAsI U3MEHYNBOCTb, MyTalllH, MyTa-
IUOHHBIN MPOLECC, NOMYISIIMOHHBIC BOJIHBI,
npeid reHoB, MU30JSILIHSA, MUTPALIMH.
XapakTepHu3oBaTh dJIEMEHTapHbIC (PaKTOPHI
9BOJIFOIMH: MYTAI[MOHHBIH Ipolecc, KOMOUMHATHB-
Hasi U3MEHYHMBOCTb, NOITYJISIIIHOHHBIC BOJIHBI,
npeiid reHoB, W3OJISIIUSI, MUTPAIHS.
YcTaHaBIMBaTh MPUYUHHO-CIICICTBEHHBIC CBSI3H
MEXY MEXaHHU3MOM U Pe3yJIbTaTOM JACHCTBUS
JBIDKYIINUX CHJI (2JIEMEHTAapHBIX (PaKTOPOB)
SBOJIIOLIMH




IIpooonsicenue

TeMbl ypOKOB
U KOJINYEeCTBO 4acoB

OcHOBHOE coaeprKaHue

Il1aHupyemblie BUJbl y4eOHOM
JAeATeJTbHOCTH 00y4YalomuXcs

5. ecTeCTBEHHBIH OT-
60p u ero ¢popmbl

19

EcTtecTBennsIif oTO0p — Ha-

MIpaBJISTIOIHI paKkTOp IBOITIO-
uu. PopmMbl ECTECTBEHHOT O

otbopa.

JleMoHCTpauuu:

Tabnuyvr u cxemolt. «Ecte-
CTBEHHBIII 0TOOp», «Boppba
3a CyIIECTBOBAHHE»

PackpbIBaTh COJIep)KaHUE TEPMHUHOB U ITOHSITHIA:
€CTEeCTBEHHBIH 0TOOp, OOpHOa 3a CyniecTBOBaHHE.
OnuckiBaTh MEXaHU3M JIEHCTBUS €CTECTBEHHOI'O
ot6opa. XapakTepru3zoBaTb (POPMBI €CTECTBEHHOTO
oTOopa (ABVKYIINH, CTAOMIN3UPYIOMIWH, TU3PYII-
THUBHBII) U CPaBHUBATh UX MEXKIY COOOMH.
XapakTepru3zoBaTk OOpbOY 3a CyIIECTBOBaHUE U
cpaBHHBaTh € BUIbI (MEKBHUIOBAas, BHYTPHUBHI0-
Basi, 6oprba ¢ HeGIAaronpUATHBIMH (haKTOpPaMH
BHEIITHEH cpezbl)

6. pe3yJIbTaThl 3BOJIIO-
[MH: IPUCIOCOG/IEH-
HOCTb OPraHU3MOB U
BH/I006pa3oBaHUe
(14)

ITprcnoco6aeHHOCTE OpraHu3-
MOB KaK pe3yJIbTaT JBOJIIO-
nuu. [Ipumeps! npucrocobie-
HUN y OpraHu3MOB. ApOMOp-
¢o3b1 1 naoananTanuu. Buxg
" Bugoo6pazoBanue. Kpure-
pun Buma. OcHOBHBIEC (DOPMBI
BHJ1000pa3zoBaHus: reorpadu-
YECKOe, PKOJIOrHYecKoe.
JleMoHCTpanuu:

Tabauywvr u cxemwr: «Ilpucno-
COOGJICHHOCTh OPTraHU3MOB,
«["eorpaduueckoe BHI006pa3o-
BaHHEY, « DKOJIOT'NYECKOE BU-
JI000pa3oBaHUE».
Obopyodosanue:. KOINIESKIUS
«ITpuMepbI 3alIUTHBIX IPHU-

PackpbIBaTh COZICpKaHUE TCPMUHOB U MOHSITHIA:
OPHUCTIOCOOICHHOCTD, IIOKPOBUTEIILCTBECHHAST U
npeaocTeperaroiasi OKpacka, MaCKHpPOBKa,
BHU000Opa3oOBaHUeE.

OnuchIBaTh MEXaHU3M BO3HHUKHOBEHHUS IIPUCITO-
COOJICHHH y OpPraHU3MOB.

BBISIBJISITH 110 H300paXKEHUSIM, Ha YKUBBIX U
(bUKCUPOBAaHHBIX IpernapaTax MPUMEpPbl MPHUCIIO-
COOJICHHOCTH PacTeHH U >KHUBOTHBIX K YCIIOBHSIM
cpenbl oOuTaHusl, JOKa3bIBaTh OTHOCHTEIIBHYO
1eJIECOO00Pa3HOCTh MTPUCTOCOOTICHUIA.
XapakTepu3oBaTh CIIOCOOBI U MEXaHU3MBbI BHIO-
06pa3OBaHI/l${; OINMChIBATH U CpaBHUBATh OCHOB-
Hble (OPMBI SKOJOTHYECKOrO0 U reorpaduyeckoro
BU1000pa30oBaHUsI




CIIOCOOJICHUH Y dKMBOTHBIX»;
KOJUICKIIMSI HACEKOMBIX C
pa3-JIUYHBIMU THIIAMH OKpa-
cku; HabOp IUIONOB M CEMSH.
JlaGopaTopHble U NMpaKTHU4ye-
CKue pabGoThI:

Jlabopamopnas paboma Ne 2.

«OnuncaHue IpHUCIIOCOOIICHHO-
CTU OpraHusMa U €€ OTHOCHU-
TEJILHOI'O XapaKTepa

7. HanpaBJIeHUsA U my-
TH MaKpO3BOJIIOLMHU
(Z2 )

MakposBosronusi.

DopmEbl dBOJIIONUN: (DUITETH-
Jeckasl, JUBEpreHTHasl, KOH-
BEpreHTHas, apajulebHasl.
HeoGpaTtuMocTs 3BoTIONIHN.
ITponcxoxaenrne oT HecHeru-
aJIM3UPOBAHHBIX IPEJIKOB.
ITporpeccupyroias cuenua-
nu3anysi. AanTUBHAST paiu-
anusi.

JleMoHCTpaLuu:
Tlopmpemuwi:. A. H. CeBepros.
Tabnuysl u cxemol: KApo-
mopdo3by, «Mamnoanamnra-
nun», «O0mas neresepa-
LUSD).

Ob6opyoosanue: moaeib «Oc-
HOBHBIC HAIIPABJICHUS YBOJIFO-
HUW»;, OOBbEMHAST MOJIEIIb
«CTpoeHne roJOBHOIO MO3ra
TTO3BOHOYHBIX»

PackpeiBaTh coneprkaHie TEPMUHOB U NOHSATHM:
MaKpO3BOJTIOIHS, HHUIOTCHE3, OMOJIOTHYCSCKHUI
mporpecc u perpecc, apoMopdo3, HaAnoaaanTaIms,
obmrast nereHepanus, aganTHBHAS pagdaliys.
Xapaktepu3oBaTh (OPMBI DBOJIIOIIHH.

BrisiBisaTe apoMopdo3bl U HANOAadANITAllNN Y
pacTeHuii U >KUBOTHBIX.

CpaBHUBaTh OHOJIOTMYSCKHH Hporpecc U OHOJIOrH-
4ecKui perpecc, apomopdos, uanoasanTauo 1
oOIIyI0 JereHeparuio.

BBIsSIBISATE B3aUMOCBSI3H MEXIY ITyTSIMUA U
HaIpaBJIECHUSAMHU PBOJIIOLIUH Y PACTEHUM U XUBOT-
HBIX




IIpooonsicenue

Tembl ypOKOB
U KOJINYEeCTBO YacoOB

OcHOBHOE coaepiKaHue

Il1aHupyembie BUJbl y4eOHOM
JAesATeTbHOCTH 00Y4YaloLMXCs

Tema

2. BO3HuUKHOBeHUue U pa3BuTue »KuszHu Ha 3emJle (9 4)

8. ucTopus XKU3HHU HA
3eMJie M MeTOAbI eé
u3ydyeHus. [unoressl
MPOUCX0XKIEHUA KU3-
HU Ha 3emie (2 4)

JloHay4YHBIC IpECTABICHHUS O
3apoKIAeHUU >KU3HU. HayuHbIe
THIIOTE3bI BO3HUKHOBEHMST
JKU3HU Ha 3emiie: aOuoreHes u
naHcrepmMusi. XuMHUYICeCKast
3BOJIFONMSI. AOUOTEHHBII CHH-
TE€3 OPraHUYECKUX BEIICCTB U3
HEOPraHUYECCKHUX. DKCIICPUMCH-
TaJIbHOE NOATBEPKICHUEC XH-
MHYECKOU »Boronnu. Hagans-
HbIE ATAITbl OMOJIOTUYECKOM
spomronuu. I 'mmore3za PHK-
mupa. PopmMupoBaHHUE MEM-
OpaHHBIX CTPYKTYP U BO3HHUK-
HOBEHUE NPOTOKJIETKHU. Ilep-
BBIC KJIETKU U UX DBOJFOLIHS.
DopMUPOBaHNE OCHOBHBIX
TPYIN KUBBIX OPraHU3MOB.
JleMoOHCTpanuu:

Ilopmpemor: . Penm,

JI. ITactep, C. Muiep,

A. U. Onapun, I'. IOpn.
Tabruyor u cxemot. «BO3HUK-
HoBeHHe COJIHEYHOM CHCTe-
MBD», «Pa3zBuTHe opranuye-

PackprIBaTh comepskanre TEPMHUHOB U ITOHSITHIA:
KpealnoHU3M, abHoreHes3, BUTAJIN3M, MaHCIep-
Musi, OMOII033, KoallepBaThl, MPOOUOHTHI, CUMOHO-
reHe3.

XapaKTepHu30BaTh METOABI U3yUCHHUsI UCTOpHUYIE-
CKOT'O IIPOILIOro 3eMIIH.

ITepeuncisiTb OCHOBHBIC dTAIlbl XUMUYECKOMN U
OHMOJIOTHYECKON JBOJIIOIHU.

M3narate comeprkaHnue THIIOTE3 U TCOPUH BO3HUK-
HOBEHMsI )KU3HU Ha 3emJie (KpealnoHu3Ma,
CaMOIIPON3BOJIFHOTO 3apPOXKACHUS (CIIOHTAaHHOTO),
naHcriepMuu, rurnore3sl PHK-mupa).

OmmuceiBath 3KcnepuMeHTs C. Mumsiepa u

T'". FOpu 110 MOy YeHUIO OPTaHUYIECKUX BEIIIECTB
U3 HEOPTraHUIECKUX IMTyTEM aOMOTeHHOTO CHHTE3a




CKOro Mmupa», «PacturesibHa-
fAKJeTKa», «2 KMBOTHas KJeT-
Ka», «[IpokapuoTuyeckasn
KJIeTKa»

9. OCHOBHBIE 3TamNbl
3BOJIIDIUU OpraHUYe-
CKOro MUpa Ha 3eMJie,
pa3BUTHE KU3HU IO
3paM U mnepuojam

(2 9)

PazBuTne kxu3HHU Ha 3eMJe
1no sapamMm 4 nepuogam . Karap-
xell. Apxelickasg U IpoOTepo-
30iickas 3pbl. [laneosoiickas
3pa U eé INepuojbl: KeMOPHUH-
CKUH, OpLOBUKCKHUH, CUJIY-
pUMcKUH, [€eBOHCKUN, KaMeH-
HOYTOJIbHBIY, NepMCKUH .
Me3so3olickass apa U eé nepu-
O/ibl: TPUACOBBIM, IOPCKUH,
MeJIOBOH .

KailiHo3o0lickas apa u eé ne-
pUOABL: NIAJIEOTEHOBBINH, Heo-
TFe€HOBbIM, aHTPOIOreHOBBIN .
XapakKTepuCTHKa KJUMaTa U
reoJIOTUYECKUX IPOIECCOB .
OcHOBHBIe 3Tanbl 3BOJIOLHUHU
pPacTUTENBHOTO U KUBOTHOTO
Mupa. Apomopdo3ssl y pacre-
HUM U KUBOTHBIX . [losiBiie-
HHe, paclBeT U BbIMUpPaHHE
IPyNN KUBBIX OPraHU3MOB .
JleMoHCTpanuu:

Tabruyvt u cxemor: «Pa3Bu-
THe OPraHUYeCcKOro MHUpa»,
reoXpoHoJiorudeckasi TabJ/iu-
1a; kosekuusa «PopMsel co-

PackpbIBaTh cojiep>kaHHe TEPMHUHOB U NOHATHM:
30H, 3pa, NepuoJ, apoMopdo3bl, HUJU0AJANTALHH .
3HaTh NOCJeL0BaTEJbBHOCTb 3J0HOB: KaTapxew,
apxei, npoTepo3o, paHepo30; 3p: apxelckasd,
npoTepo3oiickas, ajeo30icKas, Me3030McKas,
KaWHO30¥CKas; MepruosoB: KeMOPUHCKUH, opJo-
BUKCKUU, CUJIYPUUCKUH, [J€BOHCKUN, KaMeHHO-
YroJIbHbIM, IEPMCKHH, TPUACOBBIM, IOPCKUH,
MeJIOBOH, MaJIeOreHOBBIM U HEOTeHOBBIH, aHTPOIO-
reHOBBIH .

XapaKTepu30BaTb OCHOBHbIE COOBITHS B Pa3BUTHUHU
OpraHMYecKoro MUpa 1o 3paM M Nepuosam
reoJIOrM4eCcKOd MCTOPHHU; 3TaNbl Pa3BUTHUSA PACTH-
TEeJIbHOTO U KMBOTHOT'O MHUpa.

Briies1aTh ri1aBHble apoMopd03bl Yy pacTeHHH U
JKWBOTHBIX .

CpaBHUBaATb MexJy COGONM mNpefcTaBUTesNel
CHUCTeMaTHYeCKUX TPYNIl OPraHW3MOB, BBISBJIATH
YyepThl YCJA0KHEHUS U NMPHUCIOCOOGJEHHOCTH K
YCJIOBHUSIM KU3HU




IIpooonsicenue

U KOJIN4YeCTBO 4YacCOB

TeMbl ypOKOB

OcHOBHOE cojepxKaHue

Il1aHupyeMble BU/JbI y4eGHOM
JAesATeJIbHOCTH 06Yy4Yaloliuxcs

XPaHHOCTHU UCKOITa€MBbIX KH-
BOTHBIX M pPAacTECHUI».
JlaGopaTopHble M NMpaKTHU4e-
CKHe paGoThl:

Ilpakmuueckas paboma Ne 1.

«3ydenne NCKOmaeMbIX
OCTAaTKOB PAaCTE€HUM U KUBOT-
HBIX B KOJUISKIIHSIX).
OKekypcust «IBONIONUS Opra-
HUYECKOTO MHpa Ha 3emie»
(B eCTeCTBEHHO-HAyYHBIH WIIH
KpaeBequecKuii My3ei)

10. coBpeMeHHas CcH-
cTeMa OpraHM4ecKoro

mupa (1 4)

CucrteMa OpraHu4ecKoro MH-
pa KaKk OTpa)KeHHE DBOJIIO-
uur. OCHOBHBIC CHUCTEMaTH4e-
CKHE TpYHIIBl OPraHU3MOB.
JleMoHCcTpanuu:

Tabnuywvt u cxemor: «CoBpe-
MEHHasi CHCTeMa OpraHuye-
CKOT'O MHUpa»

PackpeiBaTh coneprkaHne TEPMHHOB U ITOHSITHI:
CHUCTEMAaTUKa, HCKYCCTBEHHAasl U €CTECTBEHHAas
KJlaccuduKanms, OMHapHasi HOMEHKJIaTypa,
OPUHIUI UEPAPXUITHOCTH.

XapakTepn3oBaTh COBPEMEHHYIO CHUCTEMY OpTaHHU-
YEeCKOro Mupa

11. 3BosIOLIMSA 4YeJsIOBe-
Ka (aHTpomoreHes)

(14)

DBoronys 4enoBeka. AHTPO-
moJIoTHs Kak Hayka. Pa3Bu-
THUE NPEJICTaBJICHUI O mpouc-
XO0XKJE€HUU 4denoBeka. Merto-
Bl U3YyYSHUsI aHTPOIIOTCHE3a.

PackpbIBaTh CO/IEPKAHUE TEPMUHOB M TTOHSTHIA:
aHTPOIIOJIOTHS, AaHTPOTIOTEHES, YEJIOBEK Pa3yMHBIN
(Homo sapiens), npsaMoxosxieHue, BTopasli CUr-
HaJbHAsl CUCTEMA.




CxoJzcTBa M pa3yIMyusl deaoBe-
Ka M )KMBOTHBIX. CHUCcTeMaTH-
YECKOE ITOJIOKEHHUE YEeJIOBEKA.
JleMOHCTpanuu:
Iopmpemuor. Y. JlapBuH.
Tabauyvr u cxemot. «CpaBHe-
HHE aHATOMHUYECKHUX 49epT
CTPOCHUS YeIOBeKa U YeJIo-
BEKOOOpa3HBIX OOE3bSIH».
Obopyoosanue. CICTKHA WA
H300pa’keHUsT KAMECHHBIX
Opyauii mepBOOBITHOTO YeEj0-
BeKa: KaMHH-YOIIepbl, pyOH-
na, ckpebia

Ilepeuncnsate 3ama4u aHTPOMOJIOTHHU, DTAIbI
CTAHOBJICHUSI W PAa3BHUTHS TNPCIACTABICHUNU O
OPOUCXOXKICHUN YEJIOBEKa.

W3naraTe OCHOBHBIC IIOJIOKEHHUS TECOPUH

Y. JlapBuHa, KPUTUYCCKH OICHUBATh HCHAYYHYIO
HH(POPMAIIAIO O MPOUCXOKJICHUH YCIIOBCKA.
3HaTh CHCTEMaTHUYECKOE IOJI0KeHue Buga Homo
sapiens, mepeYucisiTh ero Mop(oIoro-aHaTOMUYE-
CKHE TIPU3HAKU Pa3HOTO YPOBHs (THII, KJIacc,
oTpsiL U Ap.).

VYcraHaBIMBaTh YEPThl CXOJICTBA U PA3IUINN
YeJIOBEKa U YKUBOTHBIX.

OOBSICHIATH U OLICHUBATh 3HAYCHUE HAYIHBIX
3HAHWUHN O IPOHUCXOKJICHUH YEIOBEKa JJIsI TOHU-
MaHHS MECTa W POJIM YCJIOBEKa B TMPHUPOJIC

12. JBmKy1ue CUIbl
(daxkTops1) anTpOmOTeE-
He3a (1 4)

JABmwxyme cuibl (HakTOpPbI)
a"TpornoreHesa. HaciencTeeH-
Hasi UBMEHYHBOCTB U €CTe-
CTBEHHBII 0T6Op. OOIIeCTBEeH-
HBIH 00pa3 KMU3HU, U3TOTOBJIC-
HHUE OpyIul Tpynaa,
MBIIIJICHUE, PEeYb.
JleMoOHCTpanuu:

Tabauyor u cxemor: «CpaBHe-
HHE aHATOMHUYECKHUX YepPT CTPO-
CSHHSI YeJIOBEKA U YEJIOBEKOO-
Opa3HbIX 00C3bsIH,
«OCHOBHBIE MecTa MajJeOHTOJIO0-

PackpsiBaTh cozepkaHu€ TEPMUHOB WU MOHSITHMN:
(akTOpHI aHTpOIOreHe3a, TPyNIOBOE COTPYIHUUE-
CTBO, pe4b, OpyJIUHHAas IeSITEJILHOCTb, ITOJIUMOP-
buszm.

XapakTepu30oBaTh JIBHKYIIUE CHIIBI ((PaKTOPHI)
aHTpONoreHes3a: OMOJIOTHYECKHUE U COLIMAIIBHBIE,
CpaBHUBATh UX MEXIy COOOU




IIpooonsicenue

TeMbl ypOKOB
Y KOJINYeCTBO 4YacOB

OcHOBHOE cojepxKaHue

Ils1aHupyeMble BU/JbI y4eGHOM
JAesITeJIbHOCTH 06Yy4YaloIiuXxcsi

THYECKHX HAaXOJOK IIPEIKOB
COBPEMEHHOT'0O UEJIOBEKA.
Obopyoosanue. MyIsIKU
«I[IpouncxoxxaeHue yenoBeka (ma-
JICOHTOJIOTHYECKHUE HAXOJIKH)»

13. OcHOBHBIE CTAJAUU
3BOJIOIMUA 4YeJIoBeKa
(14)

OCHOBHBIC CTaJIMHU U BETBU
SBOJIIOIMHN YEJIOBEKa: aBCTpa-
JONUTEKU, HenoBeK yMebli,
YemoBeK NPsIMOXO/ISIIITAH,
YesoBek HeaHAEPTaANbCKUM,
YeJsioBeKk pa3yMHBIil COBpe-
MeHHoro THna. Haxonku wmc-
KOITa€MbIX OCTAaHKOB, BPEMsI
CymiecTBOBaHUs, 00acTh pac-
MIpOCTpaHeHUsI, OOBEM rOJI0B-
HOT'0 MO3ra, o0pas >KHU3HH,
opynwus.

JleMoHCTpanuu:

Tabruywvt u cxemovt. «OCHOB-
HBIE MECTa IMaJCOHTOJOTHIe-
CKHMX HaXOJIOK IIPEIKOB CO-
BPEMEHHOT'0 YeJIOBEKa»,
«JpeBHelmue Jroamn»,
«JlpeBHue moamn», «IlepBbie
COBPEMEHHBIC JTIOIN.
Obopyoosanue. MyNsHKA
«I[IpoucxoxxaeHne dYenoBeKa»

PackpeiBaTh cozepkaHue TEPMUHOB U HNOHSITHM:
ABCTPAIIONHUTEK, UEJTOBEK YMEIIBIH, YEITOBEK
OpsIMOXOJSIIIUN, HeaHAepTalell, KpOMaHbOHELI,
HEOJINTHYECKasl PEBOJIIOLIMSI, IEPBOOBITHOE HUCKYC-

CTBO.

XapaKTepu3oBaTh U CPaBHUBATh MEXIYy COOOM
OCHOBHBIE CTaJINH SBOIIOLIMU YEJIOBEKA: XPOHOJIO-
THYECKHI BO3pacCT, apea pacIpOCTpaHCHUs,
00BEM TOJIOBHOTO MO3ra, o06pas >KM3HU U OpYIHs

Tpyaa




(GrocThI aBCTpaJIONUTEKA, ITH-
TEeKaHTpOIIa, HeaHIepTaJbIIa,
KPOMaHBOHIIA); CIICTIKH WA
H300pa’KeHUsT KAMEHHBIX
OpyIHii IEPBOOBITHOTO YEJIO-
BeKa: KaMHU-YONIIEPHI, pyon-
na, ckpeOia

14. yes10BeuyecKue pa-
Cbl ¥ IPUPOJHBIE
ajanTauuy 4YejioBeKa
(14)

YenoBeueckue pacekl. OCHOB-
HBIe 0OJIBIIINE pachl: €BPOIICO-
uaHas (eBpa3uiickasi), Herpo-
aBcTpajiongHasl (9KBaTOpHUAITb-
HasT), MOHT'OJIOW THASI
(a3uaTcKO-aMEpPUKAHCKasl).
YepThl MPUCIIOCOOIICHHOCTH
MpeCTaBUTENICH YeJIOBEUYECKHUX
pac K yCJIIOBHUSM CYyLIECTBOBa-
HUsA. ENMHCTBO 4eJI0BEUECKUX
pac. Kputnka conpaabHOro
JJapBHHHM3Ma M pacHu3Ma.
JleMoHCTpanuu:

Tabnuyer u cxemwr. «Yemose-
YEeCKHEe PachD»

PackpriBaTh comeprkaHne TSPMHUHOB U IMOHSITHH:
pachkl, pacoreHes, ColHuan-IapBUHNU3M, PACHU3M,
MeTHucalus.

XapakTepu3oBaTh U CPaBHUBATH IIpeJICTaBUTEIICH
4eJIOBEUECKUX PAC, PACKPBIBATH IPUIHNHBI U
MEXaHU3MBbl pacoreHesa, NepeUncisiTh U IPUBO-
JOUTH IPUMEPHI IPUCITOCOOIEHHOCTH YeJI0BEeKa K
YCHOBHSIM CPEIbI, NPUMEPHI MPHUCIIOCOOUTEITHLHOTO
3HAYCHUSI PACOBBIX IPHU3HAKOB.

JlokaseiBaTh eqMHCTBO Buaa HOmo sapiens,
HAy9IHYI0O HECOCTOSITEILHOCTH PACOBBIX TEOPHIi,
uAeld COMUaNbHOTO IAapBUHU3Ma M pacu3Ma

Tema 3. Oplanusmsl u OkpyKawmasa cpella (5 4)

15. JKoJiorHsA KakK Ha-
yka (1 4)

DKoJIOTHs KaK HayKa. 3aiadqu
U pasziesibl YKoJorumu. Mero-

bl DKOJIOTUHYECKHUX HUCCIIEIO0-

BaHUU.

PackprwiBaTh cojziep>kaHUE TEPMHHOB U MOHSITHMN:
9KOJIOTHSI, OJICBbIC HAOIIOCHUS, SKCIICPUMEHTHI,
MOHHUTOPHHI OKpY>Karolei cpeabl, MOAEINpOBa-
HHE, DKOJIOTHYECKOE MHPOBO33pPCHUE.




IIpooonsicenue

TeMbl ypOKOB
U KOJIMYECTBO 4YacoB

OcHOBHOE coaeprKaHue

Il1aHupyembie BUJbl y4eOHOM
JAeATeJTbHOCTH 00y4YalomuXcs

DKOIOTrHnYeCcKOoe MUPOBO33pe-
HHE COBPEMEHHOI'0 4eloBeKa.
JeMoHcTpanuu:
llopmpemuvr: A. I'ymbonbAaT,
K. @©. Pynbe, O. I'ekkeisb.
Tabruysr u cxemsvl. KapTa
«IIpuponaHsie 30HbI 3eMIIN»

IlepeuncnsaTh 3agaun dKOJI0ruM, €€ pa3aeinbl U
CBsI3U C APYI'MMH HayKaMH.

XapakTepu3oBaTb METOAbI DKOJIOIMYECKUX HUCCIIe-
JOBaHUN

16. cpeabl 0o6UTAHUA H
3KoJsioruyeckue ¢axro-

po1 (1 4)

Cpensl obuTaHust OpraHns-
MOB: BOJTHasI, HA3€MHO-BO3-
OylUIHasi, ITOYBEHHAsI, BHYTPH-
OpraHu3MeHHasl.
Dkonorudeckue GpakToOpbI.
Kiraccudukarms skomoruge-
CKHUX (PakTOpOB: abnornye-
CKHe, OMOTHYEeCKHe U aHTPO-
noreHHrIe. JleficTBUe PKOJI0-
rudeckux (paKTOpOB Ha
OpTaHU3MBI.

JleMoHCcTpanuu:

Tabnuysr u cxemor. «Cpeabl
oOUTaHUS OPTraHU3MOBY

PackpriBaTh comeprkaHHe TSPMHUHOB U IMOHSITHH:
cpelra OOMTaHUS, SKOJIOTHYECKHE (PaKTOPHI,
OHOJIOTHYECKHU OTITUMYM, OTPAaHUYUBAFOIIIHIA
(ImMmuTHpYOmMMK) (akTop.

XapakTepu3oBaTh YCJIOBHUS Cpea OOUTAHUS
OPTaHU3MOB; KIIaCCH(PUIIMPOBATH U XapaKTEePHU30-
BaTh dKOJIOrudeckre pakTopbl: aOMOTHYECKHUE,
OHMOTHYECKHE M aHTPOIOTeHHBIE.

OnuceIBaTh AEUCTBUE IKOJIOTHYECKUX (PaKTOPOB
Ha OpPraHu3MBI.

XapakTepu3oBaTb OCOOCHHOCTH CTPOCHHUSI U
SKU3HEICATEIbHOCTH PACTeHUIH U KUBOTHBIX
pa3HBIX cpen oOuTaHUS

17. abuoTudeckue
daxTopsI (1 4)

AlnoTnueckne QakTOpPbI:
CBET, TeMIlepaTypa, BIaxK-
HOCTh. DOTONEPHUOAU3M.
TIpucriocoOsieHus OpraHU3MOB
K JIeHCTBUIO aOHMOTHYECKUX

PackpbIBaTh COJIEp>)KAHUE TEPMHUHOB M TTOHSITHIA:
abunotnueckue GpaxkTopsl, GOTONECPUOIUZM, OHOITO-
T'MYE€CKHUE PUTMBI.

AHaIU3UPOBATH JEUCTBHE CBETA, TEMIIEPATYPHI,
BJI&JKHOCTH Ha OPraHU3MblI U TIPUBOJHUTE IPUME-




¢akropos. Buosoruueckue
PHUTMBI.

JleMOHCTpaLuu:

Tabruyor u cxemor: «DoTo-
EPUOIUZIM.

JlaGopaTopHble M MpaKTUye-
CKHe pa6oThl:

Jlabopamopnas paboma Ne 3.
«Mopdorornaeckue ocobeH-
HOCTH PAaCTCHHUI W3 pPa3HbBIX
MECT OOWUTaHU».
Jlabopamopnasa paboma Ne 4.
«BnusiHue cBeTa Ha POCT H
pa3BUTHE YCPEHKOB KOJICYCay

pBl OPUCITOCOOICHHOCTH OPTaHU3MOB.
IIpoBoauTh GUOIOTUYCCKUE HAOIIOJICHUS U
opopMIISITh PE3yJIbTaThl MPOBEAEHHBIX HaOIOIIC-
HUN

18. buoruueckue ¢Qax-
TopHI (1 4)

Buornueckne dpaxropsr. Bu-
AbI OMOTHYECKUX B3auMOAeii-
CTBUI: KOHKYPEHIIUS, XUIII-
HUYECTBO, CHMOHO3 U €ro
¢dopmel. [Tapaszutnsm, Koorie-
panusi, MyTyajTu3M, KOMMEH-
cayin3M (KBapTHUPAHCTBO, Ha-
XJI€OHUYECTBO). AMEHCAIN3M,
HeUTpanmu3M. 3HadeHue OHo-
TUYECKUX B3aUMOJACHCTBUMN
JJ1sI CyLIECTBOBAHUSI OPraHu3-
MOB B MPHUPOJTHBIX COOOIIIEe-
CTBax.

JleMoHCTpanuu:

Tabnuywvr u cxemor. «llnme-
BbI€ 1IN

PackprIBaTh coziep>kaHue TEPMHUHOB U ITOHSITHIA:
ouoTtmdeckue QaKTOpPbl, XUIITHUIECTBO, ITapa3u-
TH3M, KOHKYPEHIIUSI, MyTyaJIu3M, CHMOHO3,
KOMMEHCAJIN3M, HaXJICOHUYECTBO, KBAPTHUPAHCTBO,
aMeHcaJIu3M, HEeHUTpalIu3M.

XapakTepuzoBaTb OMOTHYECKHEe (PaKTOPBI U BUJIBI
B3aMMOOTHOIICHUH MEX/Ty OpraHu3MaMH; IPHUBO-
JUTH IPUMEPHI B3AaNMHOI MPHUCTIOCOOIEHHOCTH
OpPraHU3MOB.

CpaBHMBaTb MEXJYy COOOW BHJBI OMOTHYECKHUX
B3aUMOJIENCTBUI OpPraHU3MOB




IIpooonsicenue

TeMbl ypoKoB
M KOJIN4YeCTBO 4acoB

OcHOBHOE cojepxKaHue

Ils1aHupyeMble BU/JbI y4eGHOM
JAesITeJIbHOCTH 06Yy4YaloImiuXxcsi

19. 3Kosi0orUYECKHE Xa-
paKTepUCTUKHU BUJAA U
nonyasanuu (1 4)

DKOJIOTUYECKUE XapaKTepU-
CTUKHU nomysiuuu. OCHOBHBIE
MMOKa3aTeNIN MOMYJISAIUU: YHC-
JICHHOCTb, IVIOTHOCTB, POXKJa-
€MOCTh, CMEPTHOCTb, MPHU-
pocTt, murpauus. JluHamuka
YUCJICHHOCTU HNONYJISIUU U
e€ peryssinusi.

JleMoHCTpauuu:
Tabnuyvr u cxemor: «llomy-
JIAnuu»,  «3aKOHOMEPHOCTU

pocTa YHCICHHOCTH IIOIYJIsI-
oun  UHQY30pUH-TY PEITBKI.
JlaGopaTopHble M NpaKTH4e-
CKMe paGoThI:

Tpaxmuueckas paboma Ne 2.

«IToncu€T TI0OTHOCTH TIOITY-
JIIUM pa3HbIX BUJIOB pacTe-
HUD

PackpeiBaTh copepkaHuEe TEPMUHOB U IIOHSATHIMA:
HOMyJISIIUS, YUCIEHHOCTD, MJIOTHOCTh, POXKJ1ae-
MOCTB, CMEPTHOCTB, IIPUPOCT, MUTpALIUsl, JUHA-

MHKa YHUCJICHHOCTU ITOITYJISIIUHN.

XapaKTepu30BaTh OCHOBHBIEC MMOKA3aTEIN U
SKOJIOTHUECKYIO CTPYKTYPY MOITYJISIIIUN; OTIHUCHI-
BaTh MEXaHU3MBI PEryJISIIIUHA YUCICHHOCTH

IMOITYJ AU

Tema 4. cOOBmecTBa u Ik0J/I0OI'myeckue cucTemsl (9 4)

20. cooGuiecTBa opra-
HU3MoOB (1 4)

Co00111ecTBO OPraHu3MOB —
ouoneno3. CTpyKTypsl O6uolie-
HO3a: BUJI0Basi, IPOCTPaH-
CTBEHHas1, Tpopuieckas (-
uieBasi). Buapl-1oMUHaAHTBI.
CBs131 B OHOIIEHO3E.

PackpeiBaTh coneprkaHne TEpPMHUHOB U NOHSATHMN:
OMOIIEHO03, DKOCUCTEMA, OMOreoleH03, BHUILI-IOMMU-

HaAHTBbI, OKOJIOTHUYCCKasl HHIIIA.

XapakTepuzoBaTh OHOIIEHO3 (COOOMIECTBO), €ro
BUJIOBYIO, IMPOCTPAHCTBEHHYIO M TPOPUUECKYIO

CTPYKTYPHI.




JleMoHCcTpanuu:

Tabauyor u cxemor: «Ilume-
BhIc Henm», «buolieHos: co-
CTaB U CTPYKTypa».
Obopyoosanue:. MOACITb-
aminkanus « Turnmumaaeie 01o-
LEeHO3bD»; repbapuii «PacTu-
TEJIbHBIE COOOIIECTBAY; KOJI-
nexknusi «buorieHos»»

OOBSICHATH POJIb KOMIIOHCHTOB OHOIICHO3a B
MOJJICPYKAHUHU €0 CTPYKTYPhI U CYIICCTBOBAHUS
Ha OIpeACIEHHON TEpPUTOPHUH.

OOBSICHITH OHOJIOTHYCCKUN CMBICIT SIPYCHOCTH U
JIMCTOBOM MO3aHKH.

CpaBHHBaTh KOMIOHEHTHI OMOIIEHO30B, UX
BUIOBYIO, MPOCTPAHCTBEHHYIO U TPOGHUICCKYIO
CTPYKTYPBI, CBSI3U MEXIYy OpraHu3MaMu

21. 3KocucreMsbl U 3a-
KOHOMEPHOCTH MX Cy-
7mecrBoBaHus (2 4)

DKOJIOTrMYEeCKHUE CUCTEMBI (9KO-
cuctemsbl). [loHsiTue 006 3KOCH-
cTeMe U OHMOreoleHOo3e.
DyHKIIMOHATBHBIE KOMITOHCH-
TBI KOCUCTEMBI: IIPOTYIEHTHI,
KOHCYMEHTBI, PEIYyLICHTHI.
Kpyrosopot BemiecTB U NOTOK
SHEPruu B 3Kocucreme. Tpo-
¢ugeckue (MUIIEBBIC) YPOBHHA
9KocucTeMhbl. [lnmieBrie menu
u cetu. OCHOBHBIC ITOKa3aTEIH
9KOCHUCTEMBI: OmomMacca, Mmpo-
AOYKIUS. DKOJIOTUYECKUE Mupa-
MHIBI: TPOIYKIIUH, YUCICHHO-
ctu, umomaccel. CBOMCTBA KO-
CUCTEM: YCTOWYUBOCTD,
caMoperyJsiiysi, pa3BUTHE.
Cykiieccust.

JleMoOHCTpauuu:

Tlopmpemor: A. Jx. Tencnu,
B. H. Cykaués.

Tabauyvr u cxemor: «llpupon-
HBIE coolOmecTBay, «Llern -
TaHUSD, «IDKOJOTHYECKas ITH-
pamuga»

PackpriBaTh comeprkaHne TSPMHUHOB U IMOHSITHH:
SKOCHCTEMa, OUOTEOIEHO3, IPOAYLIEHThI, KOHCY-
MEHTHI, PEAyLEHTHI, TPOPUIECKHE YPOBHHU,
OHUIEeBas [IE€Nb U CETh, YKOJIOTUIECKHE ITHPaMHU-
apl, OmomMacca, MpOyKIUsl, CyKII€CCHSI.
XapaxkTepu3oBaTh CBOMCTBA IKOCUCTEMEI (€€
CIOCOOHOCTh K JUIMTEIFHOMY CaMOIOIAEP>KaHHUIO,
OTHOCHUTEJIBHO 3aMKHYTBIIf KPYyTOBOPOT BEIIECTB,
HEOOXOONMOCTh MOTOKAa YHEPTHUH).

CpaBHHUBaATh MaCTOUIIHBIC U JICTPUTHBIC MUIIEBHIC
OerH, TPOPUIECKHE YPOBHU SKOCHUCTEMBIL.
PasznnuaTte nmupamMuasl TPpOSYyKIIUN, ITHPAMUIBI
YUCICHHOCTH M MHUPaMUIbI OMOMAacCCHI.
CocCTaBIisITh ENHU U CETH MUTAHUS.

ITepeuncnsaTh cBOMCTBA IKOCUCTEM: YCTOUYUBOCTbD,
caMOpEeryJIsiiusl, pa3BUTHE (CYKIIECCHSsI).
OnHchIBaTh MEXaHNU3M MOAACPKAHUSI PaBHOBECHS
B DKOCHCTEMaX.

XapakTepHu3oBaTh CYKIIECCHUH, BBISBISTH NPUYIH-
HBI U O0IIIME 3aKOHOMEPHOCTH CMEHBI DKOCHUCTEM




IIpooonsicenue

TeMbl ypOKOB
U KOJINYEeCTBO YacoB

OcHOBHOE coaeprKaHue

Il1aHupyembie BUJbl y4eOHOM
JAeATeJTbHOCTH 00y4YalomuXcs

22. [lpupoaHble 3KOCHU-
cteMmbl (1 4)

IMpupoHBIC SKOCUCTEMBI.
DKOCHCTEMBI PEK U 03EP.
DKocucTeMa XBOWHOIO WU
IIIUPOKOJIUCTBCHHOTO Jieca.
JleMOHCTpaLum:

Tabruyvt u cxemvt. «IKOCHU-
cTeMa IMUPOKOJIIMCTBEHHOTO
jneca», «IKocucTeMa XBOMHOTO
neca», «buomeHo3 Bogoéma.
Obopyoosanue: Tepbapuu u
KOJUICKIIUY PACTCHUU U KU~
BOTHBIX, MPUHAUISKAIIUX K
Pa3HBIM SKOJIOTHICCKUM
TpyInmnaM OJHOTO BHIA

PackpriBaTh conepkaHue TEPMHHOB M IOHSITHH:
BOJHBIE YKOCHCTEMEI, OMOTre0neHO3bl, (UTOIITaHK-
TOH, 300IUIAHKTOH, OEHTOC, TyMYyC.

ITpuBOOUTE IPUMEPHI IPUPOTHBIX SKOCHCTEM
CBOEH MECTHOCTH.

CpaBHHBaTh Ha3€MHbBIC U BOJIHBIC YKOCUCTEMBI;
OpraHu3MBbI, 0Opa3yroNIIUe pa3HbIe TPOPUIECKUE
YPOBHU

23. aHTpONOreHHbIe
3KocucTteMsbl (1 4)

AHTPOIIOreHHBIE YKOCHUCTEMBI.
ArposKocucTeMBI. Y pOOdKOCH-
creMbl. buonornueckoe u xo-
35IHICTBEHHOE 3HAYE€HHuEe arpo-
9KOCHCTEM U yPOOIKOCHUCTEM.
BuopasnoobOpasue kak ¢ak-
TOP YCTOWYHBOCTH DKOCUCTEM.
CoxpaHeHHEe OMOJIOTHIECKOTO
pasHoob6pa3ust Ha 3emuie.
JleMOHCTpaLuu:

Tabauywbt u cxemol. «Arpoiie-
HO3».

PackpeiBaTh coneprkaHne TEPMHHOB U ITOHSITHIA:
AHTPOIIOTEHHAsI PKOCHCTEMa, arpodKOCHUCTEMA,
yp6o3kocuctema, OnopasHooOpasue.
XapaKkTepru30BaTh arpOdKOCUCTEMBI H YPOOIKOCH-
CTEeMBbI, OCOOCHHOCTH HMX CYIIECTBOBAaHHUS.
IIpuBOIUTE TIPUMEPHI AHTPOIOTSHHBIX 3KOCHCTEM
CBOCH MECTHOCTH, OIHCHIBATH WX BHUJOBOM COCTaB
U CTPYKTYpY.

CpaBHHUBaTh COCTaB U CTPYKTYPY NPUPOIHBIX
SKOCHCTEM U arpOdKOCHCTEM, arpodKOCHCTEM H
ypOOdKOCUCTEM




ObopyoosaHnue. KOIISKITUS
«Bpenurenu BaykHeHIIMX
CEIIbCKOXO3SIUCTBEHHBIX KYJIb-

Typ»

24. Buocdepa — rJo-
6aJIbHAA IKOCUCTEMA
3emuH (1 4)

VYuenue B. . Bepuaiackoro o
ouocdepe. I'panuipl, cocrtas
" CTpyKTypa 6uocdepsr. XKu-
BOC BCIIIECCTBO U €ro (yHK-
nuu. OcoGeHHoCTH 6uocdepnl
KakK ri1o6aabHON 9KOCHCTEMBI.
JlnHaMHu4ecKoe paBHOBECHUE U
oOpaTHas cBsI3b B Onocdepe.
JeMoHcTpanuu:
Ilopmpemesr. B. 1. Bepnan-
CKHH.

Tabruyor u cxemor. «OO01IAS
CTpyKTypa 6uocdepsr», «Pac-
OpOCTpaHCHUE JXKU3HU B OHO-
chepe», «O30HOBBIN IKpaH
ouocohepsn

PackpriBaTh comeprkaHne TSPMHUHOB M IMOHSITHH:
6uocdepa, )KUBOE BEIISCTBO, JHHAMHIECKOE
paBHOBeCHE.

OuenuBath Bkian B. U. Bepranckoro B co3maHue
ydeHus: o 6uocdepe.

XapakTepru3oBaThk cocTaB Ouocdepsbl, PyHKIINU
KMBOTO BemlecTBa Omocdepsl U onpencisaTs (Ha
KapTe) o0JIacTH ero HaumOOJIBIIErO PacIpoCTpaHe-
HUSL.

IIpuBOoaUTE IpUMEPHI MPOSIBACHUS (PYHKIIHIA
J)KUBOT'O BellecTBa Ouochepbl, OMOrcOXUMHYCCKON
AESITSIILHOCTH YeJIOBeKa.

Ilepeuncisate ocoOeHHOCTH OMOchepsl Kak
riao6anbHON 3KOCUCTEMBI 3eMIIN

25. 3aKOHOMEPHOCTH
CyllecTBOBaHUA OHO-

cdepsi (1 4)

KpyrosopoTtsl BemiecTs u 6uo-
T€OXUMHUYIECKHUE ITUKIIBI IIe-
MEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTL Onocdepsr. Oc-
HOBHBIE OWOMBI CYIIIH.
JleMoHCcTpanuu:

Tabnuywvt u cxemor: «Kpyroso-
pot yriepona B Ouocdepe»,
«Kpyrosoport a3zora B mpupoae»

PackpbIBaTh copepkaHue TSPMUHOB U MOHSITHIA:
EJIOCTHOCTH ONOC(ephl, KpyTOBOPOT BEILIECTB,
OHMOTreOXMMHUYECKHE IIUKJIIbI AJIECMEHTOB, 30HAIb-
HOCTb Omocdepsl, OHOMBEIL.

OmnuceiBaTh KPYyrOoBOPOT BEMIECTB, OMOTeOXHMMHYE-
CKHE IHMKJIBI a30Ta M yriepona B ouocdepe.
OOBSCHITH NPUYNHY 30HAIILHOCTH OMOCchephl.
ITepeducisaTh U XapaKkTepHU30BaTb OCHOBHBIC
OHOMBI CymIn 3eMITH




Oxonuanue

TeMbl ypOKOB
U KOJINYEeCTBO 4acoB

OcHOBHOE coaeprKaHue

Il1aHupyemblie BUJbl y4eOHOM
JAeATeJTbHOCTH 00y4YalomuXcsl

26. 4e10BeYeCTBO B
6uocdepe 3emu (1 y4)

YenoBeuecTBO B Onocdepe
3eMui. AHTPOIIOT€HHBIE U3-
MeHeHust B 6uocdepe. ['mo-
OanbHBIC YKOJIOTUYECKUE
npOOJIEMBI.

JleMoHCTpaLuu:

Tabauywst u cxemwr. «Ilpu-
MEpHBIE aHTPOIIOTCHHBIE BO3-
IEeHCTBUSI Ha MPUPOIY»,
«Baxkueiinime UCTOYHUKH 3a-
TPSI3HCHUS BO3/IyXa U I'PYH-
TOBBIX BOI», «llouBa — Bax-
Helmast cocTaBisironias 61o-
chepr», «DakTophl Ierpana-
uu 1mouB», «IlapHUKOBBIN
apdexT», «DakTopsl paauo-
AKTUBHOTO 3arpsi3HEHUsI OMo-
chepr»; Kpacnas kuura PO,
H300paKeHUsI OXPaHSIEMBIX
BHUJIOB PAaCTE€HUM U )KUBOT-
HBIX

PackpeiBaTh coneprkaHue TEPMHHOB M ITOHSITHUIA:
aHTPOITOTCHHBIC N3MCHCHUSI, 9KOJIOTHYCCKUI
KpHU3HC, II100aJIbHBIE ITPOOJISMEL.
XapakTepnu3oBaTh OMOC(HEPHYIO POJIb YEJIOBEKa.
IIpuBOANUTH IPUMEPHI AHTPOIOTCHHBIX H3MCHCHHI
B Omocdepe.

OLieHUBATh MMOCJICACTBHUS 3arpsi3HCHUS] BO3Y I~
HOM, BOJIHOM Cpe/ibl, U3MCHCHHUS KJIMMAaTa,
COKpAaIIlCHUsI OMOpa3zHOOOpa3usi.

DOpMyYJIMPOBATH COOCTBEHHYIO IMO3UIIHIO 10
OTHOIICHHUIO K TJIOOAIBHBIM H PETHOHAIbHBIM
SKOJIOTHYECKUM MpoGIeMaM, apryMeHTHPOBATh
CBOIO TOYKY 3pCHHS.

HaspIBaTh NPUYHUHBI TTOSIBJICHUS IPUPOIOOXPaAH-
HOM 3THKH, pacKpbIBaTh 3HAUYCHHUE IIporpecca st
MPEOIOJCHHUST YKOJIOTHYECKOr0 KpHU3HUCca

27. cocyumecTBOBaHHe
NpUPOABLI U 4YesioBeye-
crBa (1 4)

CocyiecTBOBaHHE MPUPOJIBI U
gesoBedyecTBa. CoXpaHCHHE
OuopazHooOpa3ust Kak OCHOBa
ycrotiunBoctn Omochepsr. Oc-
HOBa palMOHAJIBLHOrO yIIpaB-
JIEHUs] IPUPOIHBIMU pecypca-

PackpeiBaTh conmep>kaHue TEPMHUHOB U MNOHSITHUMN:
paLuOHaJILHOE IIPUPOJONOJIb30BaHUE, YCTOMYNBOE
pa3BuUTHE, KOIBOJIIOLIMS.

XapakTepu3oBaTh PallOHAIBHOE UCIIOJIb30BAHUE
MPUPOIHBIX PECYPCOB; OCHOBHBIC MOJIOKECHHUS
KOHIIETIIIUM YCTOHYMBOIO pa3BUTHU




MU U UX HCTIoab30BaHue. Jlo-
CTHIKCHUSI OMOJIOTHU U OXpa-
Ha TPUPOJIBL.
JleMOHCTpaLuu:

Tabauyst u cxemot. «buo-
cepa 1 yenoBEK»




