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MyHunumansHoe 0011e00pa3oBaTebHOE YIPEXKICHNE

«PYCCKO-BBICOHKaH 061ueo6pa303aTenLHaﬁ HIKOJIa»

PACCMOTPEHA
Ha 3acenanuu [IIMO
npoTokoia Nel ot

25.08.2023r

I[TPUHATA
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Pabouyasi nporpaMmMa mno 0MoJIOTUHA

HAa YPOBEHb CPeAHEro o0uero 00pa3oBaHus

(nas 10-11 kaaccoB)

Pabouas nporpamma paspaboTaHa u peaausyercs

VYuurensmu Ouooruu

MOY «Pyccko-Bbicorkas mkosa»



Pabouasi nporpamma no 6mosornu 6asosoro yposHs s 10-11-x kinaccos

IHosicHuTe/IbHAA 3aNIMCKA

PaGouas mporpamma mo OMOJIOTUHN HA YPOBEHB CPEIHETO 00IIero 00pa3oBaHus s
obyuaroruxcs 10-11-x kimaccoB MOY «Pyccko-Bricorkas mkosa» paspadboTaHa B
COOTBETCTBHUH C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHN™ (eneparibHOTO
roCcyIapCTBEHHOT0 00pa30BaTEILHOTO CTAHIAPTa CPEIHEro 00IIero 00pa3oBaHUs
(c U3MEHEeHUAMHU, BHECEHHBIMU ITpHKa3oM MunmpocsenieHus ot 12.08.2022 Ne
732);

e mpukaza MusnmnpocemeHus ot 18.05.2023 Ne 371 «O06 yTBepkaeHuN (eaepaibHOR
00pa30BaTeNbHOI MPOrpaMMbl CPETHET0 00IIero 0Opa3oBaHuUsY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsnka
OpraHU3aIH U OCYIIECTBIICHUSI 00pa30BaTEeNbHOM IEATEIBHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeIbHbIM IIPOrpaMMaM — 00pa3oBaTEIbHBIM IIpOrpaMMamM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIIEro U CpeAHero o0Iero 00pa3oBaHusm;

o Konuenuuu npenogaBanust yueOHoro npeamera «buonorusy;

o KoHuenuuu 3K0i0ruueckoro oopa3oBaHusi B cucTeMe 00111ero oopazoBaHus;

e CII2.4.3648-20 «CanuTtapHO-3MHUIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3aIUsIM
BOCIIMTAHUS U OOyUEHUs, OTJbIXA U 03[JOPOBIICHUS JETEH U MOJIOJIEKU»,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM IJIABHOTO CaHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBAHUS K 00ECIIEUECHHUIO
0e30macHOCTH U (1K) O€3BPEAHOCTH JIJIsl YeJIOBeKa (PaKTOPOB CPeibl OOMTaHUS»,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOIO CaHUTAapHOro Bpada oT 28.01.2021 Ne
2,

e yueOHOro miaHa cpegHero o0uero o0pa3oBaHus, yTBep)KI€HHOro npukazom MOY
«Pyccko-Bricorkas mkona» ot 31.08.2023 Ne 36-y «O0 yTBep»KACHHH OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBbl CpeTHETO 00IIeT0 00pa30BaHUY;

e (enepasibHON pabouelt mporpaMmel 1o yueoOHoMYy npeamety «buomorusy 6a3oBoro
YPOBHSL.

PaGouas mporpamma opreHTHpPOBaHA Ha IEJIeBbIE TPUOPUTETHI, CHOPMYIUPOBAHHEIE B
dbenepaibHON pabouelt mporpaMme BOCIUTaHUs U B pabodeil mporpamme Bociutanust MOY
«Pyccko-Bricorkas mkomnay.

ITpu pa3paboTke mporpaMmbl O OUOJIOTUU TEOPETHUECKYIO OCHOBY JJISl ONIPEIEIICHUS
MO/IX0JI0B K (POPMUPOBAHHUIO COZiepKaHUsI yueOHOro npeamera «buoaorus» cocTaBuIn:
koH1enryaibHble nosnoxxeHust PI'OC COO o B3auM000YCIIOBIEHHOCTH LIEeH, COAepIKaHus,
pe3ynbTaToB 00y4YeHHs U TpeOOBaHUIN K YPOBHIO OJATOTOBKU BBIMTYCKHUKOB, TIOJIOKEHUS 00
OOIIMX LENSIX M MPUHILUIAX, XapaKTEPU3YIOIIHUX COBPEMEHHOE COCTOSTHIE CUCTEMBI CPETHETO
obmero oopazosanus B Poccuiickoit deneparuu, a Takke MOJ0KEHUS O crienuduke
OuoJiornuy, ee 3HaueHUH B TO3HAHUU >KUBOM MPUPOIBI M 00€CIIEUEHUH CYILIECTBOBAHUS



genoBeveckoro obmiecTBa. CoriacHO Ha3BaHHBIM TMOJIOKEHUSM OTIPE/IeIIEHbI OCHOBHBIE
(GyHKIIUM IpOrpamMMbl IO OUOJIOTUU U €€ CTPYKTYpa.

[IporpamMma o GuosIOrMM AaeT MpeCTaBICHHE O LEesIX, 00 001Iell ctpaTeruu o0y4yeHus,
BOCIIMTAHMSI U Pa3BUTHUS O0yUaIOUIMXCs CPEACTBAMU yueOHOro npeamMera «buonorus»,
orpezenseT 00s3aTeabHOe IPEAMETHOE COJIepKaHue, ero CTPYKTYPY, pacipeieieHue Mo
paszzenaM u TeMaM, peKOMEHIYEMYIO TIOCIeI0BATEeIbHOCTh N3YUEHHs yIeOHOro MaTepuania ¢
Y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTEIbHOIO
mporiecca, BO3pacTHBIX OCOOCHHOCTEH 00yYarOIUXCA.

B nporpamme 1o OHOJIOTHHU TaKXkKe YIUTHIBAIOTCS TPEOOBAHUS K ITAHUPYEMbBIM JTHUHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3ysbTaTaM 00yueHus B GOpMUPOBAHHH OCHOBHBIX
BUJIOB YU4EOHO-TI03HABATEIbHON JACATSIbHOCTH/YIeOHbBIX AEHCTBUN 00YyUJarOIIUXCS 110
OCBOGHUIO COJIePIKaHUs OMOJIOTHIECKOT0 00pa3oBaHUsI.

B nporpamme no 6uosoruu (10—11-e kiaccel, 0a30BbIi YPOBEHB) peaTM30BaH MPUHITUIT
MIPEEeMCTBEHHOCTH B U3yYEHUH OMOJIOTHH, OJarofaps 4emy B Heil mpocMaTpuBaeTCs
HAIpPaBJICHHOCTh HAa Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMHUPOBAHNEM €CTECTBEHHO-
HAyYHOTO MUPOBO33PEHHUSI, IEHHOCTHBIX OPUEHTAINI JTUYHOCTH, SKOJIOTHYECKOTO
MBILIUICHUS, TPEICTABICHHUHA O 3I0POBOM 00pa3e )KU3HU U OEPEKHBIM OTHOIIEHUEM K
OKpy:Xarolen mpupoaHoii cpeze. [loaromy Hapsiny ¢ u3ydeHHEM 00IIeONOTIOTHYECKUX
TEOPHii, a TAK)KE 3HAHUN O CTPOCHUH JKUBBIX CHCTEM Pa3HOT'O PAaHTa U CYIIIHOCTH OCHOBHBIX
MIPOTEKAIOIINX B HUX MPOIIECCOB B IPOrpaMMe M0 OMOJIOTHUH yIEIeHO BHUMAaHHE
WCTIOJIH30BAHUIO TIOTYUYCHHBIX 3HAHUI B TIOBCEIHEBHON YKU3HU JJISI PEIICHUS TIPUKIIATHBIX
3a/1a4, B TOM YHucClie: MPO(UIAKTUKH HACIEICTBEHHBIX 3a00JI€BaHUI YeIoBeKa, MEIUKO-
TEHETHYECKOT0 KOHCYIBTHPOBAHUS, 000OCHOBAHHSI SKOJIOTUIECKH 11eJ1ecO00pa3HOro
MOBE/ICHUS B OKPYXKAIOIIeH MPUPOAHON Cpefie, aHAIN3a BIUSHUS X035SHCTBEHHON
JESITEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CUIIEHHE
BHUMaHMs K IPUKJIAJTHOM HAMpaBIEHHOCTH yueOHOro npeamera «bruoaorusy npoAuKToOBaHO
HE00XO0IMMOCTHIO 00ECTIeUeHHs YCIOBUM I PEIIEHUs OJTHOM U3 aKTyallbHbBIX 3a/1a4
HIKOJIBHOT'O OMOJIOTHYECKOro 00pa3oBaHus, KOTopas Mpeanoaaraet GopMupoBaHUe y
oOyuyaroluxcs CriocOOHOCTH aaNTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUDA.

buonorust Ha ypoBHE cpeHero oomiero oopa3zoBaHus 3aHUMAET BaxHOe MecTo. OHa
obecnieunBaeT (OpMUPOBAHHE Y O0YUAIONINXCS MPEICTABICHUH 0 HAYYHON KapTHHE MUPAa,
pacmmpsieT 1 000011aeT 3HAHHUS O KUBOU MPUPOJIE, €€ OTIMIUTEIBHBIX TPU3HAKAX —
YPOBHEBOI OpraHM3alyiy 1 3BOJIIOLUH, CO3/1a€T YCIOBUS JUISL: MO3HAHUS 3aKOHOB )KMBOM
pUPOIBI, OPMHUPOBAHUS (PYHKIIMOHATBHOW IPaMOTHOCTH, HABBIKOB 3JI0POBOTO U
6e30macHOro 00pa3a >KU3HHU, SKOJIOTUYECKOT0 MBIIIJIEHNS, IEHHOCTHOTO OTHOILIEHUS K
YKUBOU IIPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHne OMOIOTHs UMEET TaKkKe JUIsl pEeIIeHHUs] BOCIUTATENbHBIX U Pa3BUBAIOIINX
3aJ1a4u CpeHero o01ero oopazoBaHmsl, COUAIN3aUU ooydatomxcs. M3ydyenue Ouoaoruu
oOecrnieunBaeT ycinoBus Al GOPMUPOBAHUS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIIHOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOHN KYIbTYphI, CHOCOOCTBYET MHTETpalluu
OMOJIOTrMYECKHUX 3HAHUH C MPEACTABICHUSAMH U3 APYTUX YU€OHBIX IPEIMETOB, B

YaCTHOCTH (PU3UKH, XUMUU U reorpadun. HazBaHHbBIE OJI0KEHUS O NpeAHA3HAYCHUU
yueOHoro npeamMera «buoorus» COCTaBUIN OCHOBY Ul ONIPENIENEeHUs IOJX010B K OTOOpY U
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHUS, PEACTABICHHOr0 B IPOrpaMme o OHOJIOTHH.



OTt60p comepkanust yaeOHOTO npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIIECTBIICH C
MO3UIUHI KyJIbTypOoCcOOOpa3HOTo MOJAX0/a, B COOTBETCTBUU C KOTOPBIM 00yUaIOLIHECs
JOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMBbIE 1151 OpMUPOBaHUS OOIIEH KyJIbTYpHI,
OTIpe/IeTISIONINE a/IeKBAaTHOE TIOBEJICHUE UEIOBEKa B OKPY>KaIOIIEH MPUPOHOI cpeie,
BOCTpeOOBAaHHBIE B IOBCEAHEBHOM KU3HU U MPAKTUYECKOH NesiTenbHocTH. Ocob0oe MecTo B
3TOW CHUCTEMe 3HAHHM 3aHMMAIOT 3JIEMEHTHI COAePKAHUsI, KOTOPbIE CIy»KaT OCHOBOM JIs
(dbopMHUpOBaHUS IPEACTABICHUN O COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHE MHUPA
LEHHOCTHBIX OPUEHTAIMSIX JTUYHOCTH, CIOCOOCTBYIOIIMX T'YMaHU3allUU OMOJIOTHUECKOTO
oOpa3oBaHUs.

CtpykTypHrpoBaHHE COACPKAHMS YI€OHOTO MaTepHralia B IporpaMmme Mo OMOJIOTHI
OCYIIECTBJICHO C YYETOM IMPUOPHUTETHOTO 3HAYCHHS 3HAHUN 00 OTIIMYHUTEIIbHBIX
0COOEHHOCTSIX KHUBOH MPHUPOJIBL, O €€ YPOBHEBOM OpraHU3alMy U 3BOItonUH. B
COOTBETCTBHUH C 3THM B CTPYKType YdeOHOTro mpeamMera «bronorusy BeIIeIESHbI CICTYIONTHE
coZIepKaTeNbHbIE JIMHUU: «broJiorus kak Hayka. MeTo1bl HAy4HOr0 O3HaHusD», «Knetka
Kak OmoJsiornueckas cucremay, «OpraHu3m Kak Orojoruyeckas cucremay, «Cucrema u
MHOT000pa3ue OPraHuIeCKOro MUPay, «IBOJIONHUS KUBOU MIPUPOIBD), « IKOCHCTEMBI H
MPUCYILHE UM 3aKOHOMEPHOCTH.

Llenp u3yuenus ydeOHoro npeamera «buosorus» Ha 06a30BOM YpPOBHE — OBJIaJICHHUE
00yUarOIMMUCS 3HAHUSMHE O CTPYKTYPHO-()YHKIIMOHATIBHON OpraHU3al[iy JKHUBBIX CUHCTEM
pPa3HOro paHra ¥ MpuoOpPEeTeHNEe YMEHUN UCIIOIB30BaTh 3TH 3HAHUS JJIsi TPAaMOTHBIX
JCHCTBUIA B OTHOLICHHH O0OBEKTOB )KUBOM MPUPO/IBI U PELICHHSI PA3IMYHBIX )KU3HEHHBIX
npooeMm.

JlocTuxenue e u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a1au:

e OCBOEHHE 00YYarOIMIMMHCS CUCTEMBI 3HAHUN O OMOJIOTHYECKUX TEOPUSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PAaBUJIaxX, CIyKaIMX OCHOBOM IS
(bopMUpOBaHHUS MIPEICTABICHUIN O €CTECTBEHHO-HAYYHON KapTUHE MUpPa, O METOAAX
HAY4YHOTO MO3HaHMsI, CTPOEHUH, MHOTO0Opa3uH U 0COOEHHOCTSIX )KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alliH, BBIJAIOUINXCSA OTKPBITUSAX U COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTHH;

e (opMupoBaHue y 00y4arOIMXCsl T03HABATEIbHBIX, MHTEIIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN B MPOLIECCEe aHAIN3A JAHHBIX O MYTSIX Pa3BUTHA B
OHMOJIOTUM HAYYHBIX B3IJISA0B, UAEH U MOIXO0B K H3YYEHHIO KUBBIX CUCTEM
pa3HOro YpOBHS OpraHU3aluy;

e CTaHOBJEHME y 00Oydaromuxcs oOuiei KyiabTypbl, GQyHKIIMOHAILHOW IPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATD SIBJICHUS OKPYXKAIOIIEr0 MUPA KUBOM
IIPUPO/IbI HA OCHOBAHWY 3HAHUH U ONBITA, OJYYEHHBIX MPU U3yUYE€HUU OUOJIOTHH;

e (opmupoBaHUe y 00y4arOLUINXCsl YMEHUHM WILTIOCTPUPOBATh 3HAUCHHE
OMOJOTMYECKUX 3HaHUHN B MPAKTUUECKOM eATeIbHOCTH YeI0BEKa, pa3BUTUN
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUI U arpoOHMOTEXHOIOTHIA;

e BOCIHUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJTOBEKOM >KHUBOI
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOILIEHHS K HEl, COOIIOIEHUS STHUECKUX
HOPM TIPY TTPOBEJICHUHN OUOJIOTHYECKUX MCCIICTOBAHHM;

e OCO3HaHHUE LIEHHOCTH OMOJOTMYECKUX 3HAHUH ISl TIOBBIIIECHHS YPOBHS
9KOJIOTHYECKOM KYJIbTYpPHI, Ul (POPMHPOBAHUS HAYYHOI'O MUPOBO33PEHUS;



e TPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN M YMEHUH B TOBCEIHEBHON KU3HM IS
OLICHKH ITOCJIEICTBUI CBOECH JEATEIBHOCTH 110 OTHOLLIEHUIO K OKPYXKAIOIIEeH cpelie,
COOCTBEHHOMY 3/10pPOBBIO, 00OCHOBAHUE U COOIIIOJICHHE MeP MPOPHIAKTHKI
3a00s1eBaHU.

B cucreme cpeanero obuiero oopazoBanus «buonorusy, uzyuyaemasi Ha 0a30BOM YpOBHE,
SIBJIICTCS 00s13aTENLHBIM YU€OHBIM MTPEIMETOM, BXOISAIIUM B COCTaB MPEIMETHONU 00IacTH
«EcTecTBeHHO-HAy4YHBIE MTPEIMETHIY.

Jis u3ydenust Onosioruu Ha 6a30BOM YPOBHE CpeIHEro o0Iero o0pa3oBaHust OTBOIUTCS 68
yacoB: B 10-M kiacce — 34 vaca (1 gac B Henento), B 11-M kiacce — 34 gaca (1 gac B
HEJIEIIO).

Jiig peanu3anuu mporpaMMbl HCIIOJIB3YIOTCS YI€OHUKH, JOMYIIEHHBIC K NCIIOJIb30BAHUIO
IpY pea3anyy UMEIOINX TOCYIapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEIbHBIX IPOTrPaMM
HAYaJIbHOTO 00IIET0, OCHOBHOTO OOIIEro, CPeTHETO 00IIeT0 00pa3oBaHusl OPTaHU3AIMSIMH,
OCYLIECTBIISIOMIMME 00pa30BaTEIbHYIO AEATEIBHOCTD, IPUKa30M MUHIIPOCBELICHUS OT
21.09.2022 Ne 858:

e buomorus, 10 knacc
benses JI.K., Apmviun I'"M., Ky3nenosa JI.H. u ap., benses I.K., mox
pen., A .M., mox pen. AkimonepHoe o0miectBo «M3aaTenbeTBo
"IIpocsenienue"»;
e buosorusg, 11 kaacc
benses [I.K., Apmmmun I'"M., Ky3neuosa JI.H. u np., benses [1.K., nox
pen., Ipmvmui .M., nox pen. AkuroHepHoe o01ecTBo «M3marenbeTBo
"IIpocsenienue"»;
DneKTpOHHBbIE 00pa30BaTENIbHBIE PECYPCHI, AOMYIIEHHBIE K UCIIOIb30BAHUIO MPU peaTn3aiui
00pa3oBaTeNbHBIMU OPTaHU3AIMSIMHU, UMEIOIIMMHU TOCYApPCTBEHHYIO aKKPEIUTAIIHIO,
o0pa3oBaTeNnbHBIX IPOrpaMM HauaIbHOTO 0OIIEro, OCHOBHOTO OOIIEro, CpeAHEro 00IIero
oOpazoBanus npukazoM Munmnpocsenierus ot 02.08.2022 Ne 653:

e DIEKTPOHHBIN 00pa3oBaTeIbHbIN pecype «Jlomamnue 3aganus. Cpennee oo1iee
obpa3zoBanue. buonorus», 10-11 kmace, AO «M3narensctBo "[IpocBemienue"»;

o Tpenaxep «Ob6mnaxo 3Hanui». buonorus. 10 kinacc, OO0 «Puzukon Jladby;

o Tpenaxep «Ob6nako 3HaHui». buonorus. 11 xnacc, OO0 «Duszukon Jlady;

HHaHprEMbIe Pe3yJabTaTbl 0OCBOCHUA IIPEAMETA

Cornacno ®I'OC COO ycranaBnuBaroTcst TpeOOBaHUS K Pe3yIbTaTaM OCBOSHUS
00y4aroIMMUCs IPOrpaMM CpeaHEro 001ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM
U IPEIMETHBIM.

JINYHOCTHBIE pe3y/IbTaThI

B cTpykType TUYHOCTHBIX pPE3yJIbTaTOB OCBOCHUS IIpeaMeTa «bHOIorus BbIIEIECHbI
CIIEYIOIIME COCTABISIONINE: OCO3HAHUE 00YUAIOIIUMHUCS POCCUNCKON TpakIaHCKOM
HUJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTENILHOCTH U CAMOOIIPEIEIICHUIO,
HaJIn4Yue MOTHBAIlUU K 06yquH}0 6I/IOJ’IOFI/II/I, EJICHaNpaBJICHHOC pa3BUTUEC BHYTPCHHUX


https://book.ru/extrasearch?author=%D0%91%D0%B5%D0%BB%D1%8F%D0%B5%D0%B2+%D0%94.%D0%9A.
https://book.ru/extrasearch?author=%D0%91%D0%B5%D0%BB%D1%8F%D0%B5%D0%B2+%D0%94.%D0%9A.
https://book.ru/extrasearch?author=%D0%94%D1%8B%D0%BC%D1%88%D0%B8%D1%86+%D0%93.%D0%9C.
https://book.ru/extrasearch?author=%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0+%D0%9B.%D0%9D.+%D0%B8+%D0%B4%D1%80.
https://book.ru/extrasearch?author=%D0%91%D0%B5%D0%BB%D1%8F%D0%B5%D0%B2+%D0%94.%D0%9A.%2C+%D0%BF%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.
https://book.ru/extrasearch?author=%D0%91%D0%B5%D0%BB%D1%8F%D0%B5%D0%B2+%D0%94.%D0%9A.%2C+%D0%BF%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.
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https://book.ru/extrasearch?author=%D0%91%D0%B5%D0%BB%D1%8F%D0%B5%D0%B2+%D0%94.%D0%9A.%2C+%D0%BF%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.
https://book.ru/extrasearch?author=%D0%91%D0%B5%D0%BB%D1%8F%D0%B5%D0%B2+%D0%94.%D0%9A.%2C+%D0%BF%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.
https://book.ru/extrasearch?author=%D0%94%D1%8B%D0%BC%D1%88%D0%B8%D1%86+%D0%93.%D0%9C.%2C+%D0%BF%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.

yOeXICHHI TMIHOCTH Ha OCHOBE KJITFOUEBBIX IICHHOCTEH U UCTOPUIECKHUX TPATUIUI
pa3BUTHSL OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00yUYaOIIMUXCS
PYKOBOJICTBOBAThCSI B CBOEH JAEATEIbHOCTH LIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMM,
MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHMs, HAIMYUE YKOJIOTHIECKOTO
MIPaBOCO3HAHUSI, CIOCOOHOCTH CTAaBUTH IIEJIM U CTPOUTH KU3HEHHBIC TITAHBI.

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «bUoIorus 10CTUTAIOTCS B €IMHCTBE
y4eOHOW 1 BOCIIUTATEIbHON AESITETbHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUMCKUMU
COLIMOKYJbTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, IPUHSTHIMU
B 00IIIECTBE NMPaBUIAMHU U HOPMaMH TIOBEJIEHUS U CIIOCOOCTBYIOT MPOIIEcCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHUSI, PA3BUTHUSI BHYTPEHHEH MO3UIIUHU JIMYHOCTH, TATPUOTU3MA,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY, YEIIOBEKY TPy/ia U CTaplIeMy MOKOJEHHUIO, B3aUMHOTO
yBa)KCHHUS, OEPEKHOT0 OTHOIICHHSI K KyJIbTYPHOMY HACIIEINIO ¥ TPAIUIIHSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccutickoit denepanuu, Npupoae U OKpYyKarolen cpee.

JIMIHOCTHBIE PE3YJIbTAThl OCBOCHHSI YI€OHOTO mpeaMeTa «buoorus TOJDKHBI OTPakaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOICTBOBATHCS CHOPMUPOBAHHOI
BHYTPEHHEHN MO3UIMEN TUYHOCTH, CUCTEMOMN IEHHOCTHBIX OPUEHTALIUM, ITO3UTUBHBIX
BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO
o0mIecTBa, PACIIMPEHHUE KUZHEHHOTO ONBITA U OIBITA JACSITSILHOCTH B ITPOIIECCE peaTn3aIiuu
OCHOBHBIX HaIlpaBJICHUH BOCIIUTATEILHON AEATEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHCcKoOro BOCIMTAHUS:

e c(hOopMUPOBAHHOCTH IPAKIAHCKON MO3UIIUK 00YUAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

e O0CO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IPaB U 003aHHOCTEH, yBa)KEHHUE 3aKOHA U
IIPaBOIOPSAIKA,;

e TOTOBHOCTb K COBMECTHOI TBOPUECKOH AEATEIbHOCTU IIPU CO3AAHUN YUEOHBIX
IPOEKTOB, PEIICHNHU YUeOHBIX U MTO3HABATENbHBIX 3314, BHIIIOJTHEHUN
OMOJOTNYECKUX IKCIEPUMEHTOB;

e CIIOCOOHOCTB OMNpPENENATh COOCTBEHHYIO MO3UIIHMIO 10 OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

e YMEHHE YUUTHIBATh B CBOMX JIEHCTBHUIX HEOOXOJUMOCTbh KOHCTPYKTHBHOTO
B3aMMOJIEHCTBUS JIFOJIEH C Pa3HBIMU YOSKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSAMU U
COLIMAJIbHBIM I10JIO’KEHUEM;

e TOTOBHOCTH K COTPYJHHYECTBY B IPOILIECCE COBMECTHOI'O BHIMIOJHEHUS YU€OHBIX,
[IO3HABATEJIHBIX U UCCIIE0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHUS K
MHEHUIO ONIOHEHTOB MPU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO
COZlepXKaHUS;

e TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM JECATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA

e c(hOpPMHUPOBAHHOCTH POCCUICKON TPaXKIAHCKON UACHTUIHOCTH, TATPHUOTHU3MA,
YBaXXE€HU K CBOEMY HapOly, YyBCTBA OTBETCTBEHHOCTH nepel Poaunoi, ropgoctu
3a CBOM Kpaii, CBOXO PonnHYy, CBOM SI3bIK U KYJIBTYPY, IPOILIOE U HACTOSILEE
MHOT'OHallMOHAJIBLHOTO Hapoaa Poccuu;

e IIEHHOCTHOE€ OTHOIIECHHE K MPUPOJHOMY HACJIEINIO U MAMSATHUKAM IIPUPOJIBI,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;



e CIIOCOOHOCTD OLIEHUBATh BKJIAJ POCCHUICKMX YUCHBIX B CTAHOBIICHHE U PA3BUTHE
OMOJIOrMH, TOHUMAHUS 3HAYCHUS OUOJIOTUH B TO3HAHUU 3aKOHOB MIPUPOJIBI, B
JKM3HU YEJIOBEKA U COBPEMEHHOT'0 OOIIECTBA;

e ujeiiHas yOKIEHHOCTh, TOTOBHOCTD K CIY)KEHHIO U 3anure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUSA .

e OCO3HAHUE JYXOBHBIX IICHHOCTEH POCCUHUCKOTO HApOa;

e cOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUIECKOTO MTOBE/ICHNUS,

e CIOCOOHOCTH OIICHMBATH CUTYAIIMIO U IPHHUMATh OCO3ZHAHHBIC PEIICHMS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

e OCO3HAHUE JIMYHOTO BKJI/Ia B IOCTPOCHHUE YCTOMYHMBOTO OYAyIIEro;

e OTBETCTBEHHOE OTHOILIECHHE K CBOMM POJHUTEIISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS IEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUU C
TpaguuusMu HapoaoB Poccuu;

4) ICTETHICCKOTO BOCIIUTAHUA:

e 3CTETUYECKOE OTHOLICHHUE K MUPY, BKIIIOUYAsl 3CTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLLICHUH;

e IIOHMMaHHWE HMOLMOHAIBHOIO BO3/ICUCTBUS KUBOU MPUPOJIBI U €€ LICHHOCTH;

e TOTOBHOCTb K CAMOBBIPA)KCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
IIPOSIBJIATH Ka4€CTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuveckoro BocnuTAHNSA, POPMHPOBAHUSA KYJIbTYPbI 310POBbSI H SMOLHOHAJIBHOI0
oslaromostyums:

e TIOHUMAaHHUE U peasu3aIls 3J0POBOTr0 U O€30MacHOT0 00pa3a KU3HH (30POBOE
NUTaHue, COOTI0IEHUEe TUTHEHMYECKUX TIPAaBUII U HOPM, cOalaH CUPOBAaHHBIN
PEXUM 3aHATHH U OTIbIXA, peryisipHas (pu3nueckas akTUBHOCTB), OEpeKHOr0,
OTBETCTBEHHOT'O ¥ KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DPU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

e TIOHMMAaHHUE LIEHHOCTH MPaBUJ MHIUBUIYaJIbHOTO U KOJUIEKTUBHOTO GE30M1aCHOTO
MOBE/ICHUS B CUTYaLIUSAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

e OCO3HaHUE MOCIEACTBUN U HENPUATHS BPEIHBIX MPUBBIYEK (yIOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KypeHus);

6) TPY10BOr0 BOCIIUTAHUA:

e TOTOBHOCTbH K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0JI00HE;

e TOTOBHOCTbH K aKTUBHOM JEATEIIBHOCTH TEXHOJIOTUYECKOM U COLIMATbHON
HalpaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHATH TaKYIO JESTEIbHOCTD;

e HHTEPEC K pa3IHyHbIM cepam npodhecCHOHAIBHON AeITeIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIN BBIOOp OyAylIel npodeccuu U peaan30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHBL;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSKEHUN
BCEH JKU3HU;



7) 3K0JI0rHYecKOro BOCIIMTAHHSA:

IKOJIOTHYECKH 1[EIeCO00pa3HOE OTHOIICHHUE K MPUPOIC KaK UICTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAHMS;

MOBBIIIEHUE YPOBHS YKOJIOTHUECKON KyIbTYPhI: IPUOOPETEHUE OTIBITA
IJJAHUPOBAHUS IOCTYIIKOB U OLEHKH MX BO3MOKHBIX MTOCIEACTBUI IS
OKpYKarolleH Cpeibl;

OCO3HaHUeE T00aIbHOI0 XapaKkTepa dKOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHUs;
CIOCOOHOCTH MCIIOIB30BATh MPUOOPETaEMBbIC IPU U3yUYECHUU OUOJIOTHH 3HAHUS U
YMEHHUSI IPU PEUICHUH MPOOJIeM, CBA3aHHBIX C PAllMOHAIBHBIM
MIPUPOJIOTIONB30BAHUEM (COOIIOICHUE TPABUII MIOBEACHHUSI B IPUPOJIC,
HaIIpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCUCTEMAX, OXPaHy BUJIOB,
IKOCHCTEeM, Orochepsl);

AKTUBHOE HEMPUATHE ICUCTBUMN, IPUHOCSIIMNX BPEA OKPYKAIOIIEH TPUPOTHOM
cpene, yMeHue MPOrHO3UPOBaTh HEOIATONPUSITHBIE SKOJOTUYECKHUE MTOCIEACTBUS
NpeANPUHUMAEMbIX ACHCTBUN U IPEAOTBpALIaTh UX;

HaJU4YHUe Pa3BUTOTO IKOJIOTHUECKOTO MBIIIJIEHUS, YKOJIOTHIECKON KYJIbTYPhI, OIBITA
JIeATEIbHOCTH SKOJIOTMYECKOW HAMPaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI UMHU
B I103HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIBHON MPAKTUKE, TOTOBHOCTHU K
YYaCTHIO B MTPAKTUUECKON JEATEIbHOCTH SKOJIOTHUYECKOM HAMPABICHHOCTH;

8) HEHHOCTU HAYYHOT'O IMO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JAMAJIOTE KYIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYIBTYPHOM MUDE;
COBEPILIEHCTBOBAHUE SI3bIKOBOM M YUTATENILCKOM KYJIbTYpPbI KaK CpPE/ICTBA
B3aMMOJEHCTBUS MEXKIY JIFOAbMU U TO3HAHUS MUPA;

MOHUMaHHe crenn(UKY OMOJIOTUHU KaK HAYKH, OCO3HAHUS €€ POJIU B
(GOopMHUPOBAHNHU PALIMOHAIIBHOTO HAYYHOT'O MBIIIUIEHHUS], CO3JaHUU LIET0CTHOTO
IpeJcTaBiIeHNs 00 OKpYKaroIleM MHUpE Kak O €IMHCTBE MPUPO/IbI, UEIOBEKA U
oOuiecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U pEeIIeHUH TPodsieM
COXpaHEHMsI IPUPOJAHOTIO PABHOBECUS;

yOEXAEHHOCTh B 3HAYMMOCTH OHMOJIOTUHU JUIsl COBPEMEHHOM IMBUIIN3ALINN:
o0ecreyeHns HOBOTO YPOBHS pa3BUTHUSI MEJTUIIMHBI, CO3/1aHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOT M, CTIOCOOHBIX pelIaTh PeCypCcHbIE MPOOIEMBbl pa3BUTHUS
4eJI0BEYECTBA, MOMCKA MyTel BBIX0/a U3 INI00aTbHBIX IKOJOTHUECKUX poOiIeM U
oOecrniedyeHus nepexoia K ycToH4MBOMY pa3BUTHIO, pAllHOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHIO HOBBIX CTAH/IapPTOB
KU3HU;

3aWHTEPECOBAHHOCTH B MMOJIyY€HUH OMOJIOIMYECKUX 3HAHUN B IIEIAX MOBBIIIEHUS
00111el KyJIbTyphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM 4acTH
(bYHKIMOHATBHON IPaMOTHOCTH O00yHaromuxcs, GopMHUPYyEMO TPU U3YUEHUH
OMoJIOrny;

IIOHMMAaHHE CYIIHOCTH METOIOB MIO3HAHMUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydaeMble 3HAaHUS JJIsl aHaJIn3a U 00BACHEHUS
ABJIEHUI OKPY’KaIOILEro MUPA U IPOUCXOAIINX B HEM U3MEHEHUH, YMEHNUE J€IaTh
000CHOBaHHbIE 3aKIIOYEHHSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C
LIEJIBIO TOJIYYEHHsI TOCTOBEPHBIX BHIBOJIOB;



e CIOCOOHOCTH CAMOCTOSITEIHHO UCIIOIB30BATh OMOJIOTHUECKUE 3HAHUS JUISI PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

e OCO3HAHUE IIEHHOCTH HAYYHOU JIeATEeNIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MIPOEKTHYIO M HUCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIMBUIYyaIbHO U B TPYIIIIE;

e TOTOBHOCTH U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BAHHIO, K
AKTHBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUH 11O OMOJIOTHH B COOTBETCTBUU C
YKU3HEHHBIMH MTOTPEOHOCTSAMHU.

MeTanpeaMeTHbIe Pe3yJibTAThI

MetanpeameTHble pe3ynbTaThl OCBOEHUS Y4eOHOTO NpeaMeTa «bruosiorusy» BKIOYaroT:
3Ha4YMMble i1 (OPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOLINXCS MEKIUCLUIUIMHAPHBIE
(MexIpeMeTHbIE) OOIIEHAYYHbIE IOHATHUS, OTPAKAOLIUE IEIOCTHOCTh HAYYHON KapTUHbI
MUpa U clieU(PHUKY METOI0B IIO3HAHUS, UCIOIb3YyEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEprus, sIBICHUE, IPOLIECC, CUCTEMA, HAyYHBIH (DAaKT, IPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHKe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIp.),
YHHUBEpCcaJbHbIe yueOHbIE AeWCTBUA (II03HABATENIbHbIE, KOMMYHUKAaTUBHbBIE, PETYISTUBHBIE),
obecneynBaronue GopMupoBaHue (PyHKIMOHAIBHOW IPaMOTHOCTH U COLUAIIbHON
KOMITETCHIINH 00Y4aIOIIUXCs, CIIOCOOHOCTh 00YUArOIIIXCs HCIIOJIb30BATh OCBOCHHBIE
MEXIUCLUIIIMHAPHbIE, MUPOBO33PEHUYECKHUE 3HAHUSI U YHUBEpCAJIbHbIE yueOHbIe eHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHON ITPAKTHKE.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPEITHETO 00IIeTro 00pa30BaHUS
JOJKHBI OTPaKaTh:

OBJjajieHHe YHUBEPCAIbHBIMU YUeOHBIMHU NMO3HABATEIbHBIMHU JA€HCTBUAMM:
1) 6a3oBble JIOrHYeCKHE TeiiCTBUS:

e CAMOCTOATEIBHO (HOPMYIHPOBATH U aKTYAIU3UPOBATH MPOOIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

e HCIOJb30BaTh P OCBOCHUH 3HAHUM MTPHUEMBI JJOTMUECKOTO MBILIUIEHUS (aHaIu3a,
CHHTE3a, CPaBHEHMs, KJIaccu(pUKauu, 0000IIeHuUs ), PACKPBIBATh CMbICI
OMOJOTUYECKUX MOHATUHN (BBIACNIATH X XapaKTEpHbIE IPU3HAKH, YCTaHABINBATh
CBSI3U C IPYTUMHU MOHATHIMH);

e OIpENeNATh e ACSITEIbHOCTH, 3a7aBasi MapaMeTPbl U KPUTEPUH UX JTOCTHXKEHUS,
COOTHOCHTB PE3YJIbTAaThl ACATEILHOCTH C TIOCTABICHHBIMU LIEJISIMH;

e HCIMOJb30BaTh OMOJIOTUYECKUE TOHATHUS AJ11 OOBACHEHUS (PAKTOB U SIBICHUHN KUBON
IIPUPOJIBI;

e CTPOWTH JIOTUYECKHE pacCykAeHUs (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUN),
BBISBJISITh 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B PACCMAaTPUBAEMBIX SIBIICHHUSX,
(bopMyIUpOBATh BHIBOIBI U 3aKIIOUYECHHUS;

e TIPUMEHATH CXEMHO-MOJEJIBHBIE CPEACTBA ISl IPEACTABIEHUS CYLIECTBEHHBIX
CBsI3€M U OTHOIIEHUH B N3Y4aeMbIX OMOJIOTUYECKUX O0BEKTAX, a TAKKE
IPOTHBOPEYHH Pa3HOTO PoJia, BHISIBICHHBIX B Pa3IMYHBIX HH(POPMALMOHHBIX
HUCTOYHUKAX;

e pa3pabaTbIBaTh IUIAH PELICHUS MPOOJIEMBI C YUETOM aHaJIM3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEpPUAIbHBIX PECYPCOB;



e BHOCUTb KOPPEKTUBBI B JCATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LeJISIM, OLICHUBATh PUCKHU IIOCIEACTBUN JEATEIBHOCTH;

e KOOPIMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBHUSIX PEATbHOI0, BUPTYAIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

e Ppa3BUBaTh KPEATHBHOE MBILUICHNE IIPU PEILICHUU )KU3HEHHBIX ITPOOIIEM.

2) 6a3oBbIe HCCIeA0BaATEIbCKHE IeliCTBHSI:

e BJIA/IETh HABBIKAMH Y4€OHO-HCCIIE10BATEIbCKON 1 IPOEKTHON AEATEIbHOCTH,
HaBBIKAMU pa3perieHust MpodiieM, CHoCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1a4, TPUMEHEHHIO
pa3IMYHbIX METOJOB ITO3HAHUS;

e HCIIOJB30BaTh PA3JIUYHbIC BUBI IEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHHUS, €r0
UHTEpIpEeTalnH, IPeoOPa30BaAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIHSIX, B TOM
YuCIIe IPU CO3AaHUU YU€OHBIX U COLUANIBHBIX ITPOEKTOB;

e (opMupoBaTH HAYYHBIN THIT MBILIUICHUS, BIIAIETh HAYYHONH TEPMUHOJIOTHEH,
KIIIOUEBBIMU MTOHATUAMH U METOJIaMU;

e CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 33/1a4K B 00Pa30BaTEIbHON eI TETHbHOCTH
Y )KU3HEHHBIX CUTYaLHAX;

e BBIABJIATH IPUUUHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIU3UpPOBATh 33]auy, BbIBUTaTh
TUIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTHI IS 10Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

e AHANM3HUPOBATH IIOJIIYYECHHBIE B XOJI€ PELICHUS 3a1a4u Pe3yIbTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

e J1aBaTh OLICHKY HOBBIM CUTYAlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

e OCYIIECTBIIATH LIEJICHAIPABICHHBIN IIOUCK IIEPEHOCA CPENCTB U CIIOCOOOB IEHCTBHS
B IIPO()eCCHOHANBHYIO CpeNy;

e YMETh IEPEHOCHUTDH 3HAHMSI B I03HABATEIbHYIO U IIPAKTUYECKYIO 00JIaCTH
KU3HEJEATEIIBHOCTH;

e YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

e BBIJBUTaTh HOBBIE UJIEH, IPEAJIATaTh OPUTMHAIIBHBIE ITOIXO0/IbI U PEILIEHUS, CTABUTH
po0OJIeMBI U 3a/1a4M, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padota ¢ unopmaumeii:

OpPHEHTUPOBATHCS B PA3JIMYHBIX UICTOUHUKAX HHPOPMALIUU (TEKCTE y4eOHOTO
1ocoOusi, Hay4YHO-TIONYJISIPHON JTUTEpaType, OMOJIOrHYECKUX CIOBapsX U
CIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MHTEPHETE), aHAJIU3UPOBATh
MH(OPMALIMIO Pa3INYHbIX BUJOB U (hOPM IMpeICTaBICHUS, KPUTUYECKU OLIEHUBATh
€€ JIOCTOBEPHOCTh U HENPOTUBOPEUYNBOCTH;

e (opMyIUPOBATH 3aMPOCHI U IPUMEHITH Pa3IUYHbIE METO/IbI IPU OUCKE U 0TOOpE
O6uonornyeckoit MHGopMaIK, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

e TMpUOOpeTaTh ONBIT UCIOIB30BaHUS NHHOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATH KYJIbTYPY aKTHUBHOI'O UCIIOJIb30BaHUS PA3INYHBIX
MOMCKOBBIX CUCTEM;

e CaMOCTOATENBHO BHIOMPATh ONTUMANIBHYIO (hOpMY MpesicTaBIeHUs] OMOIOTHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIUIbI, PUCYHKH H JIp.);

e HCIIOJIB30BATh HAYYHBIH A3BIK B KAUECTBE CPEICTBA MPHU paboTe ¢ OUOIOTHIECKOM

uH(popMalel: IPUMEHATh XUMUYECKUE, PU3NYECKUE U MaTeMaTHUeCKUe 3HAKU U



CHUMBOJIBI, (popMyIiel, aOOpeBUaTypy, HOMEHKIIATYPY, UCIIOIb30BaTh U
peoOpa3oBHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPEICTBA HATIISTHOCTH;

e BIIQJICTh HABBIKAMH PACIIO3HABAHUS U 3alIUTHI HHGOpMANUU, HH)OPMAITMOHHON
0€30MacHOCTH JINYHOCTH.

OgJiaeHnne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:
1) o0menue:

e OCYIIECTBJIATh KOMMYHHKAIIMH BO BCEX c(pepax >KM3HHU, aKTUBHO Yy4acCTBOBAThH B
JMaIore UM JUCKYCCHHM IO CYLIECTBY 00CYXI1aeMOl TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKa3bIBaTh CY>K/IE€HUSI OTHOCUTENIHO BBIIIOJIHEHUS IIPEIaraeMoi
3ajlauy, YUUTHIBaTh MHTEPECHI U COITIACOBAHHOCTb MO3ULMH JPYTrUX yYaCTHUKOB
JIMAJI0ra WM TUCKYCCHUH);

e pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOILEHUS, TIOHUMATh 3HAUYCHUE COLUAIIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(QIMKTHBIX CUTYallui, yMETh CMTYaTh
KOH()IMKTBI U BECTU IIEPETOBOPBI;

e BIIAJETh PA3JIMYHBIMU CIOCOOaMU OOIIEHMSI U B3aUMOJICHCTBH S, IOHUMATh
HaMEpeHUs JAPYTUX JIO/IeH, MPOSABIATh YBAKUTEIbHOE OTHOLIEHHE K COOECEAHUKY
U B KOppeKTHOU opme popMyTupoBaTh CBOM BO3PAKEHHS,

e pa3BEPHYTO M JOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

2) coBMeCTHad 1esITeJIbHOCTh:

MMOHUMATh U UCHOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI
P peIIEHUH OMOJIOTHYECKOM MpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTD
MPUMEHEHHUS IPYNIOBHIX (HOPM B3aUMOJICHCTBUS MPU pPelIeHUU Y4eOHOil 3a1a4u;

e BBIOMPATH TEMATUKY U METOJbI COBMECTHBIX JICUCTBUI C YUETOM OOIIMX UHTEPECOB

Y BO3MOKHOCTEH Ka)KJ0T0 4JI€Ha KOJIEKTUBA;

e TIPUHUMATH IIEJIM COBMECTHOM JIEATEIHOCTH, OPTraHU30BbIBATH U KOOPJAMHUPOBATH
JIEMCTBHUS MO €€ JOCTUKEHUIO: COCTABIISITH IIaH JEHCTBUM, pacpeiesiTh PO C
Y4€TOM MHEHHMM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

e OILIGHMWBATh KAaYECTBO CBOETO BKJIA/Ia M KaXJI0r0 yYaCTHUKA KOMaH/IbI B OOIINN
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

e IIpeasaraTh HOBBIEC MPOEKTHI, OLIEHUBATH UJIEU C MMO3ULIMH HOBU3HBI,
OPUTMHAILHOCTH, MPAKTHYECKON 3HAYMMOCTH;

e OCYUIECTBJIAThH MO3UTUBHOE CTPATETMUECKOE MMOBEJICHNE B PA3JIMYHBIX CUTYyAILIUSX,

MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

OgyajeHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU 1€ CTBUAMM:
1) camoopranmsanms:

e HCMOJB30BaTh OMOJIOTUYECKUE 3HAHUS JJIs BBISBICHUS MIPOOJIEM U UX PEIICHUS B
JKU3HEHHBIX U yUYCOHBIX CUTYyAIUsX;

e BBIOMPATH HA OCHOBE OMOJIOTMYECKUX 3HAHUI 1I€TIeBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOHX JICUCTBUSX U MOCTYNKaX MO OTHOIICHUIO K )KUBOW MPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;



e CaMOCTOSITEJILHO OCYLIECTBIISAThH TO3HABATEIBHYIO JICSITEIbHOCTD, BBISBIIST
poOIeMBbl, CTaBUTH U HOPMYJIHPOBATH COOCTBEHHBIC 33a1a4l B 00pa30BaTeIbHON
JIeATEIIbHOCTH U JKU3HCHHBIX CHTYaIHSIX;

e CaMOCTOSITENIHO COCTABJISATH IIaH PELICHHS IPOOJIEMbI C YIETOM UMEIOIIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEIOYTECHUIA;

e JIaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

e PACHIUPATH PAaMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JTMYHBIX HPEAOYTCHHIA;

e JIeNaTh OCO3HAHHBII BBIOOP, apIryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

e OLCHUBATH IPUOOPETECHHBIH OIIBIT;

e CI0cOOCTBOBATH (POPMHUPOBAHUIO U TIPOSIBIICHUIO ITUPOKON SPYIUIIMH B Pa3HBIX
o0yacTsIX 3HaHHUH, IOCTOSIHHO MOBBINIATH CBOW 00Pa30BATEIbHBIN U KYJIbTYPHBII
YPOBEHB;

2) CAMOKOHTPOJIb:

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;

e BJIA/IETh HABBIKAMH [103HABATEIbHOHN pedUIeKCHU KaK OCO3HAHUS COBEPILAEMbIX
JIEMCTBUM M MBICIUTENBHBIX IIPOLECCOB, X PE3YyIbTaTOB U OCHOBAHM,
UCIIOJIb30BaTh MPUEMbI pe(UIEKCUU JIJIsl OLIEHKH CUTYalllM, BEIOOpa BEPHOTO
pelenus;

e YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKECHHUIO;

e IIPMHUMATh MOTHBBI U APIYMEHTHI APYIUX [IPU aHAIM3E PE3YJITATOB JEATEIbHOCTH;

3) npuHATHE ceds1 U APYTUX:

e IPUHUMATh ce0sl, TOHUMAsi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

e IIPUHUMATh MOTHUBBI U ApIYMEHTHI APYIUX IIPU aHAIU3E PE3YJIBTATOB JIEATEIIHOCTH;
e TIpPHU3HABATh CBOE IPABO U MPABO JIPYTUX HA OLIMOKH;

e Ppa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUHU APYTOTO YEIOBEKa.

HpeI[MeTHbIe Pe3yabTaTbl

IIpenmetHsie pe3ynbTaThl ocBoeHUs porpammbl COO o 6uosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduieckue st yaueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS
U CIIOCOOBI IEHCTBHI 110 OCBOCHHIO, MHTEPIPETALUU U TPE0Opa30BaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH T10 MOJTY4YEHHIO HOBOTO 3HAHUS U IPUMEHEHHIO 3HAaHUI B Pa3IMYHbIX YU€OHBIX
CUTYyallUsX, a TAK)KE B PEAIbHBIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX ¢ Onosnorueil. B
IporpaMMe IpeaMeTHbIE Pe3yabTaThl IPEICTABICHbI 10 ToJaM 00yUYeHHUs.

10-1 kiaace

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10-m kiacce
JOJKHBI OTPaKaTh:

e C(pOPMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUH B CHCTEME HAYYHOT'O 3HAHUS
€CTEeCTBEHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTHUHBI MUPA U HAYYHOT'O MUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apyOeKHBIX



YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (YHKIIMOHATIHHON IPAMOTHOCTH
YyeJioBeKa JJIs PelleHus )KU3HEHHBIX 33/1a4;

e YMEHHE PaCKpHIBaTh COJIEPKaHNE OMOIOTMYECKIX TEPMUHOB M IMOHATUI: )KU3HB,
KJIETKa, OPraHu3M, METa00I1u3M (OOMEH BEIIECTB U IIPEBPAIICHUE SHEPTHH ),
roMeocTa3 (caMoperyJisiius), ypoBHEBasi OPraHU3aIHsl )KUBBIX CUCTEM,
CaMOBOCITPOU3BeIeHUE (PEIPOIYKIIHS ), HACIECTBEHHOCTh, N3MEHYHBOCTh, POCT U
pa3BUTHE;

e YMEHHE H3JaraTb OMOJIOrHYecKrue TEOPUH (KJIETOUHAsl, XpPOMOCOMHAs,
MyTallOHHasl, IEHTPaJIbHAs 10IMa MOJIEKYJISIpPHOM Ouonorun), 3akoHsl (1.
Mennens, T. Moprana, H. 1. BaBunioBa) u yuenus (0 meHTpax MHOTO0Opasus 1
MPOUCXOKICHUS KYyJIbTYpHBIX pacTteHuil H.J. BaBunosa), onpeaensts rpaHUlbl KX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

e YMEHHE BJIJICTh METOAAMHU HAYYHOTO IMO3HAHMS B OMOJIOTUHN: HAOIIOICHHE U
OIMCAaHUE KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OpraHU3aIHs U IPOBEICHUE
OMOJIOTUYECKOT0 3KCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI, BBIABICHHE 3aBUCUMOCTH
MEX1y UCCTIEYEMBbIMUA BETUYMHAMU, O0BSICHEHHE MOJYY€HHBIX PE3yIbTaTOB,
UCTIOJIb30BaHHBIX HAyYHBIX MMOHATUH, TCOPUIA U 3aKOHOB, YMEHHUE JIEaTh BBIBOIBI
HA OCHOBaHMH MOJYYECHHBIX PE3YIbTaTOB;

e yYMEHHE BBIJCIATH CYIIECTBEHHBIC IPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JyKapUOT, OAHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, 0COOCHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB U MPEBPALICHUS YHEPTUHN B KJIETKE, (JOTOCHHTE3A,
MIACTUYECKOTO U SHEPTreTHUECKOro 0OMeHa, XeMOCHHTEe3a, MUTO03a, MeiH03a,
OIIJIOJJOTBOPEHHUSI, PA3MHOKEHUS, UHANBHYyTBHOTO Pa3BUTHS OpraHu3Ma
(oHTOTCHE3);

e yYMCEHHUE MPUMEHSTH MOJYUCHHBIC 3HAHUS ISl OOBSICHEHUST OMOJIOTUIECKUX
MPOLIECCOB U SBIICHUH, JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KHU3HH C TeNTBI0 00ecTIeYeHns OE30MTaCHOCTH CBOETO 3/I0POBbBSI U 37I0POBbS
OKPYKAIOIIMX JIFO/IeH, COOJIIOICHNS HOPM TPAMOTHOTO TIOBEJICHUS B OKpYKaroIen
NPUPOHON cpere, MOHNMaHue He0OXOIMMOCTH UCTIONB30BaHUS TIOCTHKECHUH
COBPEMEHHOM OMOJ0rUK 1 OMOTEXHOIOTUH I PalliOHATIBHOTO
IPUPOIOTIOIB30BAHNS;

e yYMEHHE pelIaTh 3JIEMEHTapHbIE TeHETHUECKUE 3214l HA MOHO- ¥ JTUTUOPHUIHOE
CKpEIIMBaHKe, CIICTUICHHOE HACIIEIOBAaHUE, COCTABIISATH CXEMbl MOHOTHOPHTHOTO
CKpeLMBaHUA I peAcKa3aHus HacleI0BaHHs IPU3HAKOB Y OPraHU3MOB;

e YMEHHE BBINIOJHATH TAOOpATOPHBIE U IPAKTHIECKHUE paOOTHI, COOIIOAATH PaBUIIa
npu paboTe ¢ yueOHBIM U JIaOOpPaTOPHBIM 00OPYOBAHUEM;

e YMEHHE KPUTUYECKH OLIEHUBATh U UHTEPIPETHPOBATH HHPOPMAITUIO
OMOJIOTMYECKOT0 COIePKaHMs, BKIIOYAIOIYIO IICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPENICTBA MACCOBOM MH(OPMAIINH, HAYIHO-TIOMYIISIPHBIC
MaTepHalbl), STHUECKUE aCIIEKThl COBPEMEHHBIX HCCIEJOBAHNIN B OMOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHH;

e yMEHHE CO3/laBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOILEHHs, 000011ast
OHoIOTHYECKYI0 HHPOPMAITUIO U3 HECKOIBKIX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

11-i1 kiaace

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro nmpenmMera «buonorus» B 11-m kiacce
JIOJKHBI OTPaKaTh:



e c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHbIX HayK, B (JOPMHPOBAHNU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTUHBI MUPa ¥ HAYYHOT'O MHUPOBO33PEHUS, O BKJIAZE POCCHICKHUX M 3apyOeKHBIX
YUYEHBIX-0MOJIOrOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATIBHON IPAMOTHOCTH
YeJI0BEKa JJISl peIICHNUs )KU3HEHHBIX 3a/1a4;

e yYMEHHE PacCKpbIBaTh CO/Ep)KaHUE OMOJIOIMUECKUX TEPMUHOB U MOHATUN: BUJ,
HOIYJISIIHS, TeHO(POH/T, SBOJIOIHS, JBIKYIUE CHIIBI ((DaKTOPBI) SBOIOLINH,
IPUCIOCOOIEHHOCTh OPraHM3MOB, BUA000Pa30BaHKE, IKOJIOrHUeCKUe (PaKTOpHI,
HKOCUCTEMA, MPOTYyLIEHTHI, KOHCYMEHTBI, PEIYLICHTHI, 11T TUTaHus,
9KOJIOTUYECKas MTUpaMKIa, OMoreoreHo3, ornocdepa;

e yYMEHHE H3JIaraTtb OMOJIOTHYECKUEe Teopuu (IBoonnonHas reopus Y. [lapeuna,
CHUHTETHYECKasi TEOPUs IBOJIIOLMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apObIIIEBOTO
cxoncrea K.M. bapa, yepenoBanus rinaBHbBIX HAIPABICHUN U ITyTEH 3BOJIIOLUU
A.H. CeBeprioBa, yuenust o ouochepe B.U. Bepnanckoro), onpenensite TpaHUIIbI
UX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

e yYMEHHE BJIAJIETh METOAAMHU HAYYHOT'O IMO3HAHMsI B OMOJIOTHU: HAOIIOIEHHE U
OTIHMCaHME KHUBBIX CUCTEM, TIPOLIECCOB U SIBIICHUH, OPTaHU3aIMs U IPOBEICHUE
OMOJIOrNYECKOr0 3KCIIEPUMEHTA, BBIJIBUKEHNE TUIIOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXy UCCIIEIYEeMbIMH BETMUYMHAMH, OOBSICHEHHE MTOJTyYSHHBIX PE3YJIbTaTOB,
UCIIOJIb30BaHHBIX HAyYHBIX MOHATUH, TEOPUH U 3aKOHOB, YMEHHUE JI€1aTh BBIBObI
Ha OCHOBAHHHM MOJYYEHHBIX PE3YJbTATOB;

e yYMEHHUE BBIJCIATh CYILIECTBECHHbIE IPU3HAKU CTPOCHUSI OMOJIOIMYECKUX OOBEKTOB:
BUJIOB, MTOMYJISLMI, IPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€0IIEHO30B U
9KOCHCTEM, 0COOEHHOCTH MPOLIECCOB: HACJIEACTBEHHOW N3MEHUMBOCTH,
€CTECTBEHHOI'0 0TOOpa, BU1000pa30BaHusl, IPUCIOCOOIEHHOCTH OPIaHU3MOB,
JIeMCTBUS KOJOIMUECKUX (PaKTOPOB HA OPraHU3MBbl, IEPEHOCA BEIIECTB U IOTOKA
DHEPTUHU B 3KOCHUCTEMaX, aHTPOIIOTEHHBIX M3MEHEHUH B 9KOCHCTEMaxX CBOCH
MECTHOCTH, KPyrOBOPOTa BELECTB U OMOreOXMMHUYECKHX IIUKIIOB B Onocdepe;

e yYMCHHE MPUMEHSTH MOJYyYCHHbIC 3HAHUS TSI OOBSICHEHUST OMOJIOTUIECKUX
IPOLIECCOB U ABJICHUH, JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B IIOBCEIHEBHON
YKU3HU C 1IeJIbI0 oOecriedeHnst 0€30aCHOCTU CBOETO 3/10pOBbsS U 3/I0POBBS
OKPY’KaIOIIMX JIFOJeH, COOII0ICHUSI HOPM IPaMOTHOTO MTOBEJIEHUS B OKPYKatoLIeH
IPUPOJIHON cpesie, TOHUMaHNe HEOOXOJMMOCTH UCTOIb30BaHUs JOCTHKEHUN
COBPEMEHHOM OMOJIOrUH A7 paliiOHAIBHOTO PUPOAONOIb30BAHNUS;

e yYMEHHE peuaTh 3JeMEeHTapHble OMOJIOTrMUYECKHE 3a/1a4H, COCTABIISATH CXEMBbI
NepeHoca BEeIECTB U SHEPTUH B 3KOcHcTeMax (1IeMu MUTaHUs);

e YMEHUE BBINOJHSITH Ja0OPATOPHBIE U MPaKTHUECKHE paboThl, COONIIOAAThH MTpaBUIIa
npu paboTe ¢ yueOHBIM U JIaOOpPaTOPHBIM 00OPYOBAHUEM;

e yYMEHHE KPUTUYECKH OIIEHUBATh U UHTEPIPETHPOBATH HHPOPMAITUIO
OMOJIOTMYECKOr0 COIeP)KaHus, BKIIFOYAIOIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPENICTBA MACCOBOM MH(OPMAIINH, HAYIHO-TIOMYIISIPHBIC
MaTepHalbl), pacCMaTpUBaTh IN100aIbHbBIE KOJIOTHYECKHUE POOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO O3UIHIO;

e yYMEHHE CO3/laBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEH s, 000011ast
OHMOIOTHYECKYI0 HHPOPMAITUIO 3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

Conep:kanue yueOHOro npeamMera



10-# kJaacc

Tema 1. buojsiorusi Kak Hayka.

Bbuonorus xak Hayka. CBsi3b OMOJIOTUH ¢ OOIIECTBEHHBIMH, TEXHUYECKUMH U APYTUMH
€CTECTBEHHBIMHU HayKaMH, (puiocodueil, STUKOIl, 3cTeTUKOM 1 mpaBoM. Pois Ouonoruu B

(bopMHpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OTIMCAHNEe, N3MEPECHHE,
KJaccuuKalus, MoJIeIUpOBaHKe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Kosbuios, /[x. Yorcon u ®@. Kpuk.
Tabmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON IPUPOJIBI».

JlabopaTopHble H MpaKkTHYeCKUe padoThI:

[Mpaktuyeckas pabora Ne 1. «Mcnonap30BaHHE Pa3IMYHBIX METOJIOB IIPH U3YUCHUH
OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI H MX OPraHU3aIHA.

JXussie cuctembl (OMOCUCTEMBI) KaK IPEAMET U3yueHHst 0noiaorun. OTINYUe )KUBBIX CUCTEM
OT HEOPraHUYECKOW MPUPOIbI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHH OpPraHHU3aIlud OMOCUCTEM:
MOJIEKYJIIPHBIN, KIIETOUHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MTOMYJISHOHHO-BUI0BOM,
9KOCUCTEMHBIHN (OMOreoeHOTHYECKH ), OMOoChepHbIi.

JdemoHcTpaumnu:

Tabnuue! u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «Y POBHU OpPTaHU3ALMH KUBOK
MIPUPOJIBI».

Ob6opynoBanue: moaens mosiekyinsl JJHK.
Tema 3. XumMuueckuii cOCTaB M CTPOEHHUE KJIETKH.

XHUMUYECKUHN COCTAB KJIETKU. XUMHUUYECKHE DJIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bona u MmuHepanbHbIE BEIIECTBA.

DYHKIIMU BOJBI 1 MUHEPATBHBIX BEIIECTB B KiIeTKe. [loamepikanme ocMOTHYECKOTo OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI 6enkoB. Hezamenumele u
3aMEHUMbIE AMUHOKHCIOTEL. AMHUHOKHUCIIOTHBIM cOCTaB. YPOBHU CTPYKTYphI OETKOBOM
MOJIEKYJIBI (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS U YETBEPTUIHAS CTPYKTYpa). XUMHUIECKUE
cBoiicTBa OenkoB. bronornueckue GyHKIMM OETKOB.



®depMeHTHI — OHosornueckue karanuzaropbl. CTpoeHue pepMeHTa: aKTUBHBIN LICHTP,
cyoctparnas cnenudpuaHoctsb. Kodpepmentsl. Butamunbl. OTinnums GepMeHTOB OT
HEOpPraHUYECKUX KaTaJIn3aTOpPOB.

YraeBoasl: MOHOCAaXxapuabl (TII0K03a, pudo3a u Je30kcuprbdosa), Aucaxapusl (caxaposa,
JIAKTO03a) U MoJIcaxapubl (Kpaxmai, TIIMKOTreH, [eJUTos03a). buonornueckue GpyHKImm
yTJI€BOJIOB.

Jlunuer: TpurimMnepuasl, Gochoaunuasl, crepousibl. I'uapodrmibHo-ruapodoOHBIC
cBoiicTBa. buonornueckue ¢pyHkimy unuaos. CpaBHEHUE YTIIIEBOAOB, OCIIKOB U JIMITH]IOB
KaK UCTOYHHKOB DHEPTHUH.

Hyxneunoseie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢pynkiun JIHK. Crpoenue u pynkunn PHK. Bunst PHK. AT®: crpoenue u

byHKIIHIM.

]_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOPUA — IIPUMEP B3aHMOHeﬁCTBHH H,Z[eﬁ u (1)8.KTOB
B HAYYHOM I1O3HAHHWH. MGTO[[I)I HN3YUCHUA KIICTKH.

Knerka kak nenoctHas xuBas cucreMa. O0Iue Npu3HaKy KIETOK: 3aMKHYTasi HapyKHast
memOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a OerKa.

Turb! KIETOK: yKapHOTHYECKasi i MPOKaproTHUecKas. OCOOEHHOCTH CTPOCHHUS
pokapuoTuyeckoil kinetku. Kinerounas crenka 6akrepuii. CTpoeHHe S3yKapuOTHUECKOM
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON M TPUOHOM KJIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAs CTCHKA, [NIMKOKAIUKC, UX (QYHKLIUH.
[Tna3marudeckas memOpaHa, ee cBolicTBa U (yHKIMH. [luTomnazma u ee OpraHouIbI.
OnnomeMOpanHble opraHous! kinetku: JI1C, anmapat I'onbaxu, TM30COMBI.
[TonyaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIpUH, Tu1acTUbl. [Ipoucxoxnenue
MUTOXOHAPHUH 1 ractul. Bunel mnactua. HememOpaHHbIE OpraHOUAbI KIIETKU: pUOOCOMBI,
KJIETOYHBIN LIEHTP, HEHTPUOJIN, PECHUYKH, KTYTUKH. DYHKIIMM OPTaHOUIOB KJIETKH.
Bxirouenus.

Snpo — perynsaTopHslii HeHTp kiieTku. CTpoeHue spa: saepHast 000JI04Ka, Kapuoria3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.
JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, x. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinnn, K.M. bap.

Huarpammsbl: «PacnipeeneHne XuMHUYECKUX FJIEMEHTOB B HEXKUBOUM MIPUPOJIEY,
«Pacripenenenre XMMUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOJIEY.

Tabmuis! u cxemsl: «lleprognueckas Tabinia XUMUYECKUX 3JIEMEHTOBY, «CTpoeHne
MOJIEKYJIbI BOJIBD», «bruocunTe3 Oenka», «CTpoeHrne MoieKyibl 6enkay, «CTpoeHue
dbepmenTay, «Hyknennosbie kucnotel. JJTHK», «Ctpoenne monexynsr ATy, «Ctpoenne



AYKapUOTHUECKOU KIETKN», «CTpoeHUe )XKUBOTHOU KIETKN», «CTpOEHUE pacTUTEIbHON
KJIeTKH», «CTpOoeHUE MPOKAPUOTHYECKON KIETKH», «CTpoeHHUE siApa KIETKU», «Y TJIIEBOIBI»,
«JInrmapey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000PYAOBaHUE IS TPOBEICHUST HAOIIOICHHIHA,
M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEpHUaTBHBIX
KIICTOK.

JlabGoparopHble U NpaKTHYecKue padoThbl:

JlabopaTtopHnas padora Ne 1. «/3ydeHune KaTaauTHIECKON aKTUBHOCTH ()epMEHTOB (Ha
MIpUMEpE aMIIIa3bl WK KaTajlas3bl)y.

JlaboparopHast pabota Ne 2. «M3ydeHne cTpoeHUs KIETOK PACTCHHIA, )KUBOTHBIX U OaKTepuit
10/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax 1 uX OMUCAHHEY.

Tema 4. ’KuzHeaeaTeJLHOCTh KJIECTKH.

OOMmeH BelecTB, UM METa00JIN3M. ACCUMMIISLMS (IUTACTUYECKUN OOMEH) U JUCCUMMIIALUS
(oHepreTHyeckuii 0OMEH) — JIBE CTOPOHBI €AMHOTO Mpolecca MeTabonu3Ma. Poib 3aKoHOB
COXpaHEHHS BEIIECTB M SHEPTHH B TOHUMAHUN METa00IH3Ma.

Tunsl oOMeHa BemecTB: aBTOTPOQHBINA U TeTepoTpodHEIi. Poib GpepmeHTOB B 00MEHE
BEIIECTB U MPEBPAILEHUHU SHEPTUU B KIIETKE.

®otocunTes. CBeroBas u TeMHOBast (pa3bl poTocuHTe3a. Peakiun GoTocunTesa.
DddexTuBHOCTh hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A Ui KU3HU Ha 3emiie. Bnusaue
YCIIOBUH CpeJibl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIICHUS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuN.

XeMocHHTe3. XeMOCHHTE3UPYIOIIHe OaKkTepun. 3HaUeHUE XEMOCUHTE3a JIsl )KU3HU Ha
3emite.

DHepreTudeckuii 0OMeH B KiieTke. Paciienienue BemecTs, BbICICHNE U aKKYMYyITUPOBaHKE
SHEPTUH B KJIETKE. DTaIlbl DHEPreTHIecKoro ooMmena. ['nmukonus. bposkeHue u ero BUIbL.
KucnoponHoe okucnenue, win KieTouHoe apixanue. OkucnurenbHoe GpochopuinpoBaHue.
O} heKTHBHOCTH YPHEPTETHIECKOTO OOMEHA.

Peakuuu matpuuHoro cunresa. I'enernueckas unpopmanus u JJTHK. Peanuzanus
TreHeTUYeCKOM nH(opMannu B KieTke. | 'eHeTudyeckuii koa u ero cBoicTBa. TpaHCKpHUMIIIHS —
MatpuuHblii cunTe3 PHK. Tpancsanus — 6nocrunTes 6enka. Jtarbl TpaHCIALUN.
KoaupoBanue amuHokuciaot. Pons pubocom B 6uocuHTe3e Oenka.

Hexnerounsie ¢popmbl sxu3HU — BUpYCHL. McTopust oTkpbiTHs Bupycos ([.1. BanoBCKHiA).
Oco0eHHOCTH CTPOEHHS U KU3HEHHOTO 1MKIJIa BUpycoB. bakrepuodaru. bonesnu pacrenuii,
KMBOTHBIX U Y€JIOBEKa, BbI3bIBa€MbIe BUpycamMu. Bupyc nmMmmynoneduiura yenoseka (BUY)
— Bo30yaurtens CIIM/la. OGpaTHas TpaHCKpuUIus, peBepTa3a u uurerpasa. [Ipodunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHUA.

JdemoHcTpaumnu:



IToprpetsr: H.K. Konbuos, /[.1. Banosckuii, K.A. Tumupsses.

Tabmuiet u cxeMmbl: «Tunsl muTanwsy, «MeTtadbonu3zmy, «MUTOXOHAPHU», « DHEPTETHICCKHIMA
obmeny, «Xioporacty, «@orocunrtesdy, «Ctpoerue JJHK», «Ctpoenue u
¢byHkunoHnupoBanue reHa», «Cunres 0enkay», «I'eHeTndeckuit Kom», «Bupycs»,
«bakrepuodarny», «CtpoeHue u xu3HeHHbIN UK Bupyca CIINa, 6akTepuodaray,
«Penmukanus [THK».

O6opynoBanue: moaenu-anuinkanuu «Y npoenne JJHK u tpanckpunims», «bunocunres
6enkay, «CTpoeHue KIETKN», Mojelb cTpykTypsl JJTHK.

Tema 5. PazMHoKeHHE U HHAUBUAYAJIBbHOEC Pa3BUTUE OPIraHU3MOB.

Knetounslif TUKII, WK )KU3HEHHBINA UK KIeTku. MHTepdasza u mutos. [Ipoueccsl,
npoTtekaromue B nuaTepdase. Permkanus — peakius marpudHoro cuate3a JJHK. Ctpoenue
XpOMOCOM. XpOMOCOMHBIN HA0Op — KapUOTHII. JIUTUTONTHBIN U TarIONIHBII XPOMOCOMHEIE
Habopbl. Xpomatusl. [{uTomornueckue OCHOBBI pa3MHOXKEHUS U MHUBHyaIbHOTO
pa3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Ipoiieccsl, mpoucxoasiime Ha pa3HbIX CTaAUIX
MUTO3a. bHOIOrnYecKuii CMBICII MUTO34.

[IporpamMmmupyemas rudesnb KIETKH — alonTo3.

@opMbl pa3MHOXKEHHSI OPTaHU3MOB: Oecrioioe 1 mojaoBoe. Bupl 6ecrionoro pa3MHOKEHHS:
JIeJICHUE HA/IBOE, IIOYKOBAHKE OHO- M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHKE, BEr€TaTUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KJIIOHUPOBAaHHE OPraHU3MOB, €r0 3HaUEHHE IS CEJICKIUH.

ITonoBoe Pa3MHOKCHHUE, €0 OTIINYUSA OT Oecmooro.

Metioz. Ctaguu meiio3a. [Iponeccsl, mpoucxoasamye Ha craausax Menos3a. [loBegenue
xpomocoM B Mero3e. Kpoccunrosep. buosnornueckuii cCMbICI M 3HaUEHUE ME03a.

I"ameTorenes — nporecc 06pa3oBaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1o0BBIE jKee3bl:
CEMEHHMKH U siIMuHUKU. OOpa3oBaHuE U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
AHLEKIIeTKa) — criepMaToreHe3 u oBoreHe3. OCoOOEHHOCTH CTPOSHHUS SAHIEKIIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHATBLHOE pa3BUTHE (AMOPHOTEHE3). DTarbl
AMOPHOHAIIBHOTO Pa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: JPOOJIEHUE, TaCTPyISALUs,
opranorenes. [loctamMmOpronanbHOe pazBuTHe. THITBI TOCTAIMOPHUOHATILHOTO Pa3BUTHS:
npsMoe, HempsAMoe (JTMYUHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI,
CIIOCOOHBIE BBI3LIBATH BPOXKICHHBIC YPOACTBA.

Poct u pazsutne pactenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaAuuU
pa3BUTHSL.

JdemoHcTpaumnu:



Tabnuue! u cxembl: «POPMBI pa3MHOKEHHS OPTaHU3MOBY, «J|BOWHOE OIJIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHUI», «BeretaTuBHOE pa3sMHOKEHUE pacTeHU», «JleneHue KieTku
OakTepuii», «CTpoeHUE MOJIOBBIX KIETOK», «CTpOSHUE XPOMOCOMBIY, «KIIeTOUHBIIN UKD,
«Permukanus JTHK», «Muto3», «Meiosy, «lIpsimMoe u HenpsiMmoe pa3Butue», «I ameTorenes
y MIIEKOTIUTAIONIUX U Y€I0BeKa», «OCHOBHBIE CTAJANMN OHTOI'CHE3a».

Ob6opynoBanue: MUKPOCKOII, MUKporpenapaTs! «CriepMaTo30uabl MIECKOUTAIOIECTOY,
«SlifnexneTka MIEKOIUTAIOIIEro», «KapuokuHes B KJIETKax KOpellKa JIyKa», MarHUTHas
MoJieNb-anmuKanys «/lenenue kierkn», moaens JJHK, moaens metadazHoit XpOMOCOMBI.

JlabGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHas padota Ne 3. «Habnroienne MuUTO3a B KJIETKaX KOHUMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOIpENapaTax».

JlaboparopHast pabota Ne 4. «M3ydeHre cTpOSHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIperaparaxy.

Tema 6. HacaeacTBeHHOCTh U H3MEHUYHBOCTh OpPpraHusmMosB.

[Ipenmer u 3amaun renetuku. Mictopus pa3BUTHS T€HETUKU. Posib UTONOrMU U
SMOPHUOIIOTUU B CTAHOBIICHUU I'€HETHKHU. BKIag poccuiickux 1 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTOoIbl TeHETUKH (TUOPUA0IOTUYECKUM, IUTOTCHETHUECKUH,
MOJIEKYJISIpHO-TeHeTHYeCKHi1 ). OCHOBHbBIE T€HEeTHYECKHE MOHATHUS. | eHeTrueckas
CHMBOJIMKA, UCTIOJIb3yEMas B CXEMax CKpPEIIMBAHUI.

3aKOHOMEPHOCTH HACJEeI0BaHUs IPU3HAKOB, YCTaHOBIEHHBIE ['. Menuenem.
MoHorHOpHIHOE CKpeIUBaHue. 3aKOH eIMHO00Pa3Hs THOPUIOB IIEPBOTO MMOKOICHHUS.
[IpaBuno 1oMUHUPOBaHUsA. 3aKOH PACIIEIIIEHUS TPU3HAKOB. [ UIIOTE3a YUCTOTHI FaMeT.
[TosnHOE U HEMOJIHOE TOMUHUPOBAHHUE.

JurubpuHoe ckpermmBaHye. 3aKOH HE3aBUCUMOTI'0 HaclleZJ0BaHUS TPU3HAKOB.
[{uToreHeTnyecKknue OCHOBBI JUTMOPUAHOTO CKpPEIIMBAaHUs. AHAIM3HPYIOIIEe CKPEIBaHUE.
Hcnonp30BaHne aHAIU3UPYIOLETO CKPEIUBAHUS JUIsl ONPEAEICHUs TEHOTHUIIA OCO0U.

CueneHHoe HacneaoBanue npusHakoB. Paborta T. Moprana no cuernieHHOMY
HacJIeJOBaHMIO TeHOB. Hapyinenue cuenieHus reHoB B pe3ysbTaTe KpOCCHHIOBEpa.

XpoMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.

I'enernka mosia. XpoMOCOMHOE OIpeJIeNICHUE M0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHBIE U TeTepOraMeTHbIE OpraHu3Mbl. HacneoBaHne MpU3HAaKOB, CHETIICHHBIX C
TIOJIOM.

N3meHunBOCTB. BHibl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEeICTBEHHAs1. Poib cpenbl B
HEHACcJeICTBEHHON U3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAIIMOHHON N3MEHYHUBOCTH.
BapuannonHsli psa u BaprannoHHasa kpuBasi. Hopma peakunn npusnaka. KonndecTBeHHbIE
Y Ka4eCTBEHHbIE MTPU3HAKH U UX HOpMa peakuuu. CBolcTBa MOAN(DUKALMOHHON
W3MEHYUBOCTH.



HacnencrBennas, Wi TeHOTHIINYECKAs], H3MEHUYMBOCTH. KOMOMHATHBHAS U3MEHUYNBOCTD.
Melio3 1 1OJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUMBOCTU. MyTarimoHHAs
M3MEHYUBOCTh. Kiaccudukanus MyTanuii: TeHHBIE, XpOMOCOMHBIC, TeHOMHBIC. YacToTa 1
MPUYUHBI MyTaluid. MyTareHHbie GakTOpbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacleacTBeHHo# n3MeHnunBocty H.M. BaBuiosa.

BHCHHepHaSI HaCJICACTBECHHOCTh U U3MCHYHNBOCTD.

I'eneruxa yenoseka. Kapuorun yenoBeka. OCHOBHBIE METObI TCHETUKH YEJIOBEKA:
TeHEAJIOTUICCKIU, OITM3HETIOBHIN, IUTOTCHETUICCKII, OMOXUMUYECKH, MOJICKYIISIPHO-
reHeTnueckuii. COBpEMEHHOE OINpeIeSICHUE TeHOTHUIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TCHOTUITUPOBaHUE, B TOM uunciie ¢ momotbio [11[P-ananu3a. HaciencTBeHHbIe 3a00eBaHUs
YeJIOBEKa: TeHHBIC 00JIe3HHU, O0JIC3HU C HACIIEACTBEHHOM MPEapacioioKeHHOCTHIO,
XpoMocoMmHbIe 0osie3Hu. CoMaTHYeCcKue U reHepaTuBHbIe MyTaluu. CTBOJIOBBIE KIETKHU.
[IpuHIHKIIBI 310pOBOTO 00pa3a KU3HU, TMATHOCTUKU, TPOPMITAKTUKHA U JICUCHHS
TEHETUYECKUX 00Je3Hel. MeIuKOo-TeHETHYeCKOEe KOHCYIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW T€HEeTHKH B TIPEIOTBPAIICHUH 1 JICYCHUU TCHETHYECKUX 3a00JIeBaHUA
YyeJioBeKa.

JdemoHcTpaumnu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C.C. Yersepukos, H.B. Tumodees-
Pecosckuii, H.W. BaBuios.

Tabnuubl u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKO0H pacHICIJICHUs U €r0 IUTOTCHETUYECKasi OCHOBaY», «3aKOH YUCTOTHI FaMeT,
«urubpumHoe ckpenmBanuey, «L{uronornueckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Meio3», «B3auMoieicTBUE allIeNbHBIX TEHOBY, «I €HeTUYeCKrue KapThl paCTEHUM,
YKUBOTHBIX U YeJIOBeKay, «I 'eHeTHuKa mojay, «3aKOHOMEPHOCTH HACJIEAOBAaHUS, CIICTUICHHOTO
¢ mosiom», «KapuoTHIIbI YeI0BEKa U KUBOTHBIX», «BUIBI N3BMEHUMBOCTHY,
«MopaudukanmoHHas U3MEHYMBOCThY, «HacnenoBanue pezyc-pakropay, «I eHeTrka rpymni
KpoBW», «MyTallMOHHAsA U3MEHUYHUBOCTB.

Ob6opynoBanue: Mmoaenu-anminkanun «MoHOruOpuaHOE CKpeluBaHue», «HemomnHoe
JOMUHUPOBaHUE», «/{urnbpuaHoe ckpemubanuey, «llepekpect XpoMocom», MUKPOCKOII U
MuKpornpenapart «po3opuna» (Hopma, MyTanuu (GOpMbl KPbLIbEB U OKPACKH TeJa),
repbapuii «I'opox MOCEBHOI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparophas pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUIAHOTO U AUTHOPHIHOTO
CKpEIMBAaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpPOIpENnapaTax.

JlabopaTtopHas padota Ne 6. «3ydeHne MmoaudukammoHHON N3MEHUYNBOCTH, TTIOCTPOEHUE
BapHUAIIIOHHOTO PsAJIa U BAPUAITMOHHON KPUBOW».

JlaGoparopHas padota Ne 7. «AHanu3 myranui y Apo30(pHuiibl Ha FTOTOBBIX
MHUKpOITpenaparaxy.

HpaKTI/ILICCKaﬂ pa60Ta Ne 2. «CocTaBiieHHE U aHAIHU3 POOOCIOBHBIX YCJIIOBCKA».



Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpOoIEecc. 3apoKICHHUE CeNEKINU U joMecTukaius. Yuenue H.U.
BaBuiioBa o 1ieHTpax MpouCcXOoKAECHUS 1 MHOT000pa3usi KyJIbTYpHBIX pacTeHui. LleHTpsI
MPOUCXOKACHUA JOMAIIHUX KHUBOTHBIX. COpT, nopoaa, mraMm.

CoBpeMeHHbIE METO/IbI CelIeKIIMU. MacCOBBIN U UHIUBUYaTbHBIA OTOOPHI B CEIEKIIUU
pacTeHui U KUBOTHBIX. OlIeHKA SKCTepbepa. bIu3KOpOACTBEHHOE CKPEIIMBAHUE —
uHOpuauHT. Yucras nuuus. CKpemuBaHue YUCThIX JUHUM. ['eTepo3uc, nim rudpuaHas cuma.
Heponcreennoe ckpemuBanue — ayropuauar. OTaaneHHas THOPUAU3AIINS U €€ YCIIeXH.
HckyccTBeHHBINH MyTareHe3 U MoJIy4eHHe MOJUIIOUI0B. JloCTHKEHHS CeNeKIUN pacTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpaciib Ipou3BOJACTBa. ['eHHAast MH)KEeHEepHsl. DTalbl CO3/1aHus
pekomOunanTHoM JIHK 1 Tpancrennsix oprann3zMoB. Kiierounas nmxkenepus. Kinerounsie
KYJIbTYpbl. MUKPOKJIOHAJILHOE Pa3MHOKEHHUE pacTeHni. KitonupoBanue
BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTUUECKHE U 3TUYECKHE
npo6aemsl. MO — reneTn4ecku MOIU(PHUIUPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanmu:

[Toptpetsr: H.W. BaBunos, .B. Muuypum, I'./[. Kapneuenko, M.®. NBaHos.

Tabnuie! u cxeMsbl: kapta «L{eHTpbl TIPOUCXOXKACHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pactenuii», «Iloposbl ToMaIIHKX )KUBOTHBIX», «CopTa KyJIbTYpPHBIX PACTEHUI»,
«Otnanennas rudpuau3amnusn», «Padots! akagemuka M.®. MBanoBay, «Ilonurmionaus,
«O0BeKTH OMOTEXHOJIOTUNY, «KIleTouHbIe KYJIBTYpHI U KJIOHHpPOBaHUE», «KoHCTpynpoBaHue

U IIEPCHOC I'CHOB, XPOMOCOM)).

O6opynoBaHue: MYJISKU IUIOZ0B U KOPHEIIJIONOB TUKUX ()OPM U KYJIBTYpPHBIX COPTOB
pactenuii, repbapuii «CenbCKoX03sICTBEHHbIE PACTEHUSY.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:
Okckypeust «OCHOBHBIE METOBI M JOCTHXKEHUS CEIEKIIMU PACTCHUN U )KUBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHIHUIO, IUIEMEHHYIO )epMYy, COPTOUCIBITATENbHBIN YYaCTOK, B TEININYHOE
XO03SICTBO, JJAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11-1i kiaace

Tema 1. DBoJTIOLHOHHAA OUOJIOTHSA.

[Ipennocslkyu BOZHUKHOBEHUS 3BOJIIOLMOHHON TEOPUH. DBOJIIOLUOHHAS TEOPUSI U €€ MECTO
B Onosyoruu. BnusiHue 3BOIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CuzerenbcTBa 3BoMmONMH. [laneoHTon0OrNYecKue: NOCiIe10BaTeNbHOCTD MOSBICHNS BUIOB B
MaJIEOHTOJIOTUYECKON JIETONUCH, ITepexoiHble popmbl. buoreorpaduueckue: cXoICTBO U
paznuune ¢ayH U Gprop MaTepUKOB U OCTPOBOB.



DOMOPHOIOTHUECKHUE: CXOCTBA U Pa3IMYus SMOPHOHOB Pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PYAUMEHTAPHBIC OPTraHbl,
aTaBU3Mbl. MOJIEKYIISIpHO-OMOXHMUYECKHUE: CXOACTBO MEXAHU3MOB HACJIEICTBEHHOCTU U
OCHOBHBIX METa0OJIMYECKUX ITyTel y BCEX OpraHU3MOB.

Opomtonronnas teopus Y. lapsuna. [Ipearnochuiku BOSHUKHOBEHHSI JApBHHU3MA.
JIBYOKYIIME CHITBI 3BOJIIOLUMHU BHIOB 110 JlapBuHY (M30BITOYHOE pa3MHOXKCHUE TIPU
OrPaHUYCHHOCTH PECYPCOB, HEOMPEIEICHHAs H3MEHYUBOCTh, OOpb0a 3a CyIleCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonnn (CTH) u ee OCHOBHBIE TOJIOKECHHUS.
Muxkpososmtorus. [lonmynsnus Kak eTuHUIa BUIa U BOJIOLUY.

JiBmoxyniue cuibl (pakTopbl) SBOJIIOLMH BUIOB B pUpoie. MyTallMOHHBINH MPOLIECC U
KOMOWHATHBHAS U3MEHUYMBOCTD. [lONMyIsIIMOHHBIE BOJIHBI U Apeid rerHoB. M3omsiuus u
MUTparusl.

EcrecTBenHbIi 0TOOp — HanpaBisromuil Gpakrop BoTronHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrmocoOIeHHOCTh OPTaHU3MOB KaK pe3yiibTat BOItoNHH. [IpruMeps! mprcmoco0IeHuid y
Oopranu3smMoB. ApoMop(o3bl U HANOAAATITAIIIH.

Bun u BunoobpazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUAO0OpA30BAHUS:
reorpaguuecKoe, SKOJIOrHIECKOe.

Maxkposomrorusi. @opmel 3BosroNUN: GUIeTUYECKas, IMBEPreHTHAs, KOHBEpreHTHAs,
napaenbHas. HeoOpaTuMocTh 3BOTIOIHN.

[TpoucxoxaeHue oT HeCTIeNUATU3UPOBAHHBIX MPEKOB. [Iporpeccupytomas crenrnain3anusi.
AnantuBHas paaualus.

JdemoHcTpaumnu:

[Toptpersr: K. JIunneit, JK.b. Jlamapk, Y. apBun, B.O. Kosanesckuii, K.M. bap, 3.
I'exkens, @. Mromnep, A.H. CeBepiios.

Tabnuie! u cxeMbl: «Pa3BUTHE OpraHMYECKOr0 MUpPA Ha 3eMJie, «3apOAbIIIH MO3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukcy», «®opmbl 60pbHOBI 3a CyllecTBOBaHUE», «ECTECTBEHHBII
oT00p», «MHOroobpazue COpToB pacTeHuit», «MHOrooOpasue mopo; >KUBOTHBIXY,
«[Tonmymnsimuny, «MyTarimoHHass K3BMEHUYHUBOCTEY, «ApomMopdo3s», «anoaganraum,
«O0mas nerenepaius», «/IBmxyiue cuisl 3BONIOIINY, «KapTa-cxema mapuipyra
nyremectsus Y. JlapsunHay, «boprba 3a cymectBoBanue», «lIprucrnocobieHHOCTh
opranu3mMoBy, «['eorpaduueckoe Bu1000pa3oBaHme», « IKOJOTUIECKOE BUT000Pa30BAHUEY.

O6opymoBaHue: KOJUICKIUS HACEKOMBIX C PAa3IMYHBIMH THIIAMHU OKPACKH, HAOOP TUIOJIOB U
ceMsiH, KoJutekius «[IpruMepsl 3aIUTHRIX TPUCTIOCOOICHUN Y dKUBOTHBIX», MOJIEIb
«OCHOBHBIE HAIIPABJIEHUS HBOJIIOLIUNY», 00beMHas MoieTb «CTpoeHHEe FOJIOBHOIO MO3Ta
MMO3BOHOYHBIX».



buoreorpaduyeckas kapTa Mupa, KoJuteKIus «@opMbl COXPAHHOCTH HCKOTTAeMbIX
KUBOTHBIX U PACTCHUI», MOJIeIb-anIKaIus «Ilepekpect XpoMocoMy, BIaKHBIC
npemnapatsl «Pa3BuTre HacekoMoroy, «Pa3BuTure JSITYIIKIY, MEKpoIpenapat «/pozoduna»
(HOpMa, MyTaruu GOpMbI KPBUIBEB M OKPACKH TEIIa).

JlabGoparopHble U NpaKkTUYecKue padoThbl:
JIaGoparopnas padota Ne 1. «CpaBHeHuUE BHIIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

JlaboparopHast pabota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4HbIE NPEACTABICHHUS O 3aPOKICHUM KU3HU. HayuHble rUnoTe3bl BOSHUKHOBEHUS
YKU3HM Ha 3emMJie: aOMoreHe3 U MaHCIepMus. XUMHYeCKas IBOJIFOIUA. AOMOTEHHBIN CUHTE3
OpPraHUYECKUX BEIIECTB U3 HEOPTAaHMUECKUX. DKCIIEPUMEHTAILHOE TTOATBEPKICHUE
XUMHUYECKOH 3Boronmu. HavansHble 3Tamnsl 0noorudyeckoil aposronuu. [ urnoresa PHK-
Mupa. DopmupoBaHue MEMOPAHHBIX CTPYKTYP U BOSHUKHOBEHHUE MPOTOKJICTKHU. [IepBbie
KJIETKHU U UX 3BONIOLUA. POpMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie no 3pam u nepuogam. Karapxeil. Apxeickast 1 mpoTepo3oncKas
apsbl. [laneo3oiickast apa U ee IeprUoaAbl: KEMOPUNCKUM, OpJIOBUKCKUMN, CUITYpUNCKUH,
JICBOHCKH1, KAMEHHOYTOJIbHBIH, TEPMCKHI.

Me3o301iicKas 3pa U €€ IepUObl: TPUACOBBIN, FOPCKHI, MEJIOBOM.
Kalino3oiickast 3pa 1 ee nepuoIbl: MAJIEOr€HOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTeprucTuKa KjimMaTa U reoJorH4eckux npoueccoB. OCHOBHBIE 3TaIlbl 3BOTIOIUN
PacTUTENILHOTO U )KUBOTHOT0 Mupa. Apomopdo3bl y pacTeHuil u xkuBOTHbIX. [losiBneHue,
pacuBeT U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHn4eCKOro MMpa Kak OTpa)xeHHe 3BONIOIUH. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPTraHU3MOB.

OBouronus 4enoBeka. AHTPOIOJIOrHs Kak Hayka. Pa3BuTue npeacTaBieHuii o
IIPOUCXOXACHNUHN YesoBeKa. MeToabl n3yueHus anTponoreHesa. CXoAcTBa U pa3inuyus
4esloBeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHE YEJIOBEKA.

JBroxymue cuitel ((hakTopsl) aHTpornorenesa. HacnencreeHHas M3AMEHUUBOCTD U
ecTecTBeHHbIN 0TOO0p. OOIIeCTBEHHBII 00pa3 KU3HU, U3TOTOBJICHHUE OPYIUN TPYAa,
MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIUU ¥ BETBH IBOJIIOIUH YEIOBEKA: aBCTPAIONUTEKHU, YEI0BEK yMEIbIi,
UYenosek npsmoxoasamumii, YemoBek HeanaepTainbCkuil, Yenosek pasymusiii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsI CYILIECTBOBAaHUS, 00JaCTh PaCIpOCTpaHEHuUs, 00beM
TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHS.



Yenoeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICOUIHAS (€Bpa3uiicKas), Herpo-
aBCcTpaJlonIHasl (IKBATOpHAJIbHAsI), MOHTOJIONIHAs (a3UaTCKO-aMepuKaHcKast). YepTsl
IIPUCIIOCOOJIEHHOCTH MIPEACTaBUTEIICH YETIOBEUECKUX PacC K YCIOBUAM CYIIECTBOBAHMS.
EnuncTBO yenoBedyeckux pac. Kpuruka pacuszma.

JdemoHcTpaumuu:
[Moptpetsr: @. Pean, JI. Ilactep, A.W. Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabnuubl u cxemsl: «Bo3HukHOBeHHE COTHEYHOM cUCTeMbl», «Pa3BUTHE OPraHUYeCcKOro
Mupay, «PacturenpHas kietkay, « KuBoTHas kietkay, «lIpokapuotuyeckas KieTkay,
«CoBpemMeHHasi CUCTeMa OPraHUuYecKoro Mupay», «CpaBHEeHUE aHATOMUYECKUX YEPT CTPOCHUS
YeJloBeKa U YeI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOIMUECKUX HaXO0/10K
MPEIKOB COBPEMEHHOI0 YEJIOBEKA», «/IpeBHenne iroan», «/Ipesaue moan», «llepBeie
COBPEMEHHBIE JIFOIN», «HUelloBeuecKre pachi.

Ob6opynoBanue: myssiku «IIpoucxoxaeHue yenoBeka» (OrOCTbI aBCTPAJIONUTEKA,
MUTEKaHTPOIIa, HEaHIepTaiblia, KPOMaHbOHLIA), CIETKU WM N300paKeHUsI KAMEHHBIX
OpYIMii IepBOOBITHOTO YesIOBeKa (KaMHU-YOMIIEPHI, pyOuiia, ckpebdia), Te0XpOHOJIOrHUeCcKas
Tabmuma, KoJeKus «@opMbl COXpaHHOCTH HCKOTTAEMBIX JKUBOTHBIX M PACTCHUI.

JlabGoparopHble H NpaKTHYecKue padoThbl:

HpaKTI/I‘leCKaﬂ pa60Ta Ne 1. ((HSy‘ICHI/Ie HCKOIIaCMBIX OCTAaTKOB paCTCHI/Iﬁ U )KMBOTHBIX B
KOJIICKIHUAX ).

DKCKypcus «IBOIIOLNS OPraHMYECKOro MUpa Ha 3eMiiey (B €CTeCTBEHHO-HAYYHBIN WIIH
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIas cpeaa.

OKoJorus Kak Hayka. 3a7audl U pa3ienbl SKOJIOTUU. MeTobl SKOJIOIrMUECKUX UCCIET0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHusI OPraHU3MOB: BO/IHAsA, HA3€MHO-BO3/1yIlIHAasA, TOYBEHHAS,
BHYTPHOPTraHU3MEHHAsI.

Okonornyeckue pakropsl. Kiaccudukarus skooruueckux (pakropon: abMOTHUECKHUE,
OMOTHYECKHE U aHTPONOreHHbIE. JeficTBHE 3KOIOrnYecKuX (PAKTOPOB Ha OPraHU3MBI.

Abuotnyeckue GpakTophl: CBET, TEMIIEPATypa, BIaXHOCTh. DOTONEPHOIU3M.
[TpucnocoOaeHns opraHu3MoB K JIeicTBHIO abHOTHYEeCKHX (akTOpoB. buonornueckue
PUTMBL.

buotnueckue akropsl. Buabl OMOTHYECKUX B3aUMOAECHCTBUI: KOHKYPEHIIMSI, XUITHUYECTBO,
cumouo3 u ero ¢popmel. [1apasutusm, koonepanus, MyTyaan3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HeUTpanu3M. 3HaueHHe OMOTHYECKUX
B3aMMOJICHCTBHI [IJIs CYIIIECTBOBAHUSI OPraHU3MOB B PUPOJHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapPAKTCPUCTUKHU TOITYJIALNHA. OcHOBHBIC TOKA3aTCIN MOIMyJIAInH:
YHUCJICHHOCTD, INIOTHOCTD, POXAACMOCTh, CMEPTHOCTL, IIPHUPOCT, MUI'PALIUA. I[I/IHaMI/IKa
YU CJICHHOCTHU IMOITYJIANUU U €C PpEryJidius.

JdemMoHcTpanum:

[Toptpetsr: A. I'ym6oasat, K.®. Pynse, O. ['ekkensb.

Tabnuis! u cxemsl: kaprta «[Ipupoansie 30Hb1 3emiu», «Cpelibl 0OUTaHUS OPTraHU3MOBY,
«Dotonepuoanzmy, «llonynaunn», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTHU HOMYJISALUN
uHpy3opun-Tydenpkny», «llumesbie nenmu».

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

Jlaboparophast pabota Ne 3. «Mopdonornueckne 0COOCHHOCTH PaCTEHUH U3 Pa3HBIX MECT
0OUTaHHS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.
[IpakTuueckas padota Ne 2. «[loacder MIOTHOCTH MOMYJNIALMNA Pa3HBIX BUIOB PACTCHUN».
Tema 4. Coo011ecTBA ¥ YKOJOrHYeCKHe CUCTEMbI.

Coo061ecTBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BUAO0BAs!, MPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

Dkosornyeckue cucreMsl (3kocucreMsl). [TonsTue o0 3xocucreMe 1 GMOreoIeHo3e.
OYHKIMOHAIbHBIE KOMIIOHEHThI SKOCUCTEMBI: IIPOAYLIEHTbI, KOHCYMEHTBI, PEYLIEHTHI.
KpyroBoport BelecTB 1 MOTOK 3HEPTUU B FKocucTeMe. Tpodpuueckue (MUIIeBbie) YPOBHU
skocuctemsl. [Iumessie nenu u cet. OCHOBHBIE MOKA3aTENIN YKOCUCTEMBI: OMoMacca,
MPOIYKIMS. DKOJIOTUYECKUE MUPAMUIbL: TPOIYKIIMH, YUCIEHHOCTH, Oromacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pa3BuTue. CyKIeccHus.

HpI/IpO,Z[HBIe 9KOCHUCTEMBI. IKOCHUCTEMBI 03€p U pCK. DKocHCTeMa XBOMHOTO HITH
IMUPOKOJIMCTBCHHOI'O JI€Ca.

AHTpPOIOreHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO0OIKOCcHCTEMBI. bruonornyeckoe u
XO03sICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak gaktop ycroiunBoctu skocucteM. CoxpaHeHUE OHMOIOTHUYECKOTO
pa3HooOpa3us Ha 3eMiie.

VYuenue B.U. Bepnazackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6nocdepst. XKusoe
BemiecTBO U ero Gyukiuu. OcodeHHoCcTH 6rocdephl Kak riao0ambHON YIKOCUCTEMBI.
JluHaMu4eckoe paBHOBECHE U 0OpaTHast CBsA3b B Onocdepe.

KpyroBopoThI BemecTB 1 OMOTreOXMMHUYECKHE UKITBI AJIEMEHTOB (YTlIepoja, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuecTBo B Onocdepe 3emin. AHTpONIOreHHbIe H3MeHEeHHs B Onocdepe. ['modanbHbIe
9KOJIOTUYECKUE MTPOOTIEMBI.

CocyuiecTBoBaHME MPUPOBI U yesnoBedecTBa. Coxpanenue Onopa3HooOpasus Kak OCHOBA
ycroitunBocTH Onochepsl. OCHOBA PallMOHATIBHOTO YIPABJICHUS IPUPOAHBIMH PECYPCaMH U
UX HUCToNb30BaHue. JOCTIKEeHNs OMOJIOTHN U OXpaHa MPUPOIbIL.

JdeMoHcTpanum:
[Moptpetsr: A. JIx. Tencnu, B.H. Cykaues, B.W. Bepnanckuii.

Tabmuis! u cxemsl: «llumessle nenu», «buonenos: cocras u cTpykTypay, «IIpupoaHsie
cooOuiectBay, «Llenn nuranus», «konorndeckas nupamuaay», «buocdepa u uenoBexy,
«QKocHucTeMa NIMPOKOJIUCTBEHHOTO JIEcay, «IKOCUCTEMA XBOWHOTO Jiecay, «buoleHnos
BOZOEMay, «ArpoueHo03», «I[IpuMepHbIe aHTPOIIOreHHbIE BO3ACUCTBHS HAa IIPUPOLLYY,
«BaxxHennme UICTOYHUKY 3arpsi3HEHNs BO34yXa U TPYHTOBBIX BO», «[louBa — BaxkHenmas
cocTaBisitolas 6uocepsry, «DakTopsl erpaganuu nousy», «IlapHukosslil 3¢ ek,
«DaKkTOpHl paAHMOaKTUBHOTO 3arpsizHeHus Onochepbi», «Obmas ctpykTypa ouochepsi»,
«Pacnpoctpanenue xxu3Hu B Ouochepe», «O30HOBBIN 3KkpaH Ouocheps», «Kpyropopor
yriepona B 6nocdepe», «KpyroBopor a3oTa B IpHPOIE».

O6opynoBanue: Moaenb-anIuivkanus « Tunuaneie 6MOLeHO3bI», repOapuii «PacTuTenbHbIe
CO00IIeCcTBaY, KOJUIEKIINHA «BbHOoIeH03y, « BpeauTenn BaXKHEHIITNX CEIbCKOXO03IHCTBEHHBIX
KYJIbTYpP», repOapuu ¥ KOJUIEKIIMHM PACTEHUN U )KUBOTHBIX, PUHAAJIEKAIINE K Pa3HBIM
3KOJIOTMYECKUM TpyInam oaHoro Buaa, Kpacuas kaura Poccuiickoit denepanuu,
M300pakKeHUS OXPaHsAEMbIX BHJIOB PACTCHUHN U )KMBOTHBIX.

TeMaTuueckoe INIAHUPOBAHUC

10-i1 kaace
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne | HaumeHnoBaHue (wnbpoBbIe)
n/ | pasieloB HTeM | Beer | Kontpoann | Mpaxrhueck 00pazoBaTebHbIE
T | HporpamMMel 0 ble paboThl | e paboThl | pecypek
bubnuorexa ®I'NC «Mos
1 buonorus xax 2 05 mkosay — lesson.academy-
HayKa ’ content.myschool.edu.ru/06
/10
bubnunorexa ®I'UC «Mos
9 JXussle crucTeMbl U 1 mkoja» — lesson.academy-
UX OpraHu3aIusl content.myschool.edu.ru/06
/10
3 XUMHYECKUH 8 1 Tpenaxep «Obmako
COCTAaB U CTPOECHUE 3HaHu». buomorus.




KJIETKH 10 kmacc, OO0 «PusukoH
JIao»
ONEeKTPOHHBIN
00pa3oBaTenbHbBIN pecypc
«/lomalaue 3a1aHusl.
4 JKusHenesreapHOC 6 Cpennee o0riee
Th KIETKH obpa3oBanue. buonorusy,
10-11 xmacc, AO
«M31aTeabpCcTBO
"[IpocBemienue »
PasmHoOxeHne n
g |WHIMBHIYaTbHOS | ¢ 1
pazBUTHE
OpraHU3MOB
HacnencrBenHoCcT
6 |» u usmeHuusocts |8 1,5
OpraHU3MOB
Cenexuus
7 | OPraHH3MOB. 3
OCHOBBI
OMOTEXHOJIOTHH
8 |IloBTOopenue 1
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 4
[TPOI'PAMME
11-1 kaace
Ne HaumvenoBanu | KoanuecTBo yacoB
n/_ € pa3jaesioB u DJIeKTpPOHHBIe (IM(POBHIE)
TeM Beer | KourposbHbl | IIpakTH4eckn | ogpasoBaTenbHbie pecypebl
" | nporpammbr |0 e paboThl e paGoThI
bubmnnorexa ®PI'MC «Mos
1 DBOJIOIIMOHHAS 9 1 mikosay — lesson.academy-
ouoorus content.myschool.edu.ru/06/1
1
Bo3HuKHOBEHN bubmmorexka PI'NC «Mos
5 |eupassutHe | g 15 mkosay — lesson.academy-
JKU3HU Ha ’ content.myschool.edu.ru/06/1
3emire 1
3 |Oprammsmeru |5 1 Tpenaxep «O0naxo




OKpYKaroIas
cpena

3HaHui». buonorus.
11 knacc, OO0 «Duszukon
JIao»

Coo0mrecTBa u

DIIEeKTPOHHBII
00pa3oBaTeNbHBIN pecypc
«JloMarnrHue 3a1aHusl.
Cpennee oO1iee

4 | skonorunueckue |9
- oOpa3oBanue. buonorusy,

10-11 ximace, AO
«I31aT€enbsCTBO
"IIpocsenienue"»

5 |[loBTOpenue 2

OBIIEE

KOJMYECTBO 34

YACOB I1O

I[TPOTPAMME
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