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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
OIX0/0B K (DOPMHUPOBAHUIO COZEp:KaHUs YydeOHoro mnpenmera «buosnorus» cocraBUIN:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB O0y4eHHs U TpeOOBAHMH K YPOBHIO IOJArOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0IMMX LENSIX M MPUHIHUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETrO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O crennpuke OMOJIOrHuH,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEAEICHbl OCHOBHbIE (DYHKLIUU MPOrpaMMBbl
1o OMOJIOTHU U €€ CTPYKTYpA.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorusy,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpelielieHue I0
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BAaTeIbHOCTh M3Y4YEHHUS! y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B nmporpamme mno OHOJOrMM TakKe YYUTHIBAIOTCS TpeOOBaHMA K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOHN AeATeNbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorun (10-11 kmaccel, 6a30BbIif ypOBEHb) peain30BaH MPHUHIIUIL
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM 0OOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IlosTomy Hapsimy ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOPHH, a TakKKe
3HAHUM O CTPOCHUU )KUBBIX CUCTEM Pa3HOI'0 PAHTa U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIIUX B HUX
IPOIIECCOB B TPOTpaMMe 1O OHOJOTHH yJEeNIeHO BHHUMAaHHE HCIOJIB30BAHUIO MOTyYSHHBIX
3HAaHUH B MOBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH 1€1eco00pa3HOro MOBEACHUS B OKpY)KaloLled MpUpOAHOH cpene,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHs YCIOBHUA ISl PEUICHUS
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsI 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOydarOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HaHHUSI O KUBOW MPUPOJE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MaéT YCIOBHSA MJIs: TO3HAHHUS 3aKOHOB JKUBOW MPUPOBI,
¢dopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe30macHOro odpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bombmoe 3HaueHWe OWOJIOTHS HMMEET TaKKe Ui pPEIIeHHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CPEeHEro oouiero ooOpa3oBaHus, couuanu3anun odyyaromuxcs. M3ydenue
ononoruu oOecrieunBaeT YCIIOBHSA TSt dbopmupoBaHUs WUHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpBhl, CIOCOOCTBYET
UHTETpalui OMOJIOTHYECKUX 3HAHUHM C TMPEICTABICHUSAMH W3 JPYTUX YYEOHBIX NPEIMETOB, B
4aCTHOCTH, (PU3UKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MpeIHa3HAUYCHUH Y4eOHOTO



npenvera «buoNOTHs» COCTaBUIM OCHOBY JUIS ONPEIENICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, IPEICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOTIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSIX
J)KMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeToJpl HAy4yHOrO Mo3HaHus», «KileTka kak Ouoiorudyeckas CucTemMay,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenune nenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiax, CIYKallMX OCHOBOH I (OpPMUPOBAHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAy4YHOTO IO3HaHUS,
CTPOCHHMHM, MHOTOO00OpPa3sMU M OCOOCHHOCTSIX MKHUBBIX CHCTEM pPa3HOIO0 YpPOBHS OpraHuU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHHS OKPYXKAIOIIETO MUpA >KUBOW MPUPOABI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYArOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUM B MPAKTUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHUW JIJISi TOBBIIICHUS YPOBHS IKOJIOTHYECKOMN
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKWM3HH ISl OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHWIO K OKpYXarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOII0ICHNE Mep TTPODHIIaKTHKN 3a001eBaHUN.

B cucreme cpennero obmiero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHe,
SBJISIETCSI 00S3aTENIbHBIM YUEOHBIM TIPEAMETOM, BXOJSIIUM B COCTAaB MPEAMETHON o00iacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydennsi 6uojorud Ha 6a30BOM ypOBHE CPEIHETO O0IIero o0pa3oBaHMs OTBOJIUTCS
68 dacos: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEP)KAHUE YYEBHOI'O ITPEIMETA
10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBEHHBIMH HaykaMu, ¢uiocoduel, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaYK.

Mertonbl 03HAHUSA )KUBOW IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas paboraNe 1. «lcronp30BaHME pa3IUYHBIX METOJOB IIPU H3YHYEHUU
OHMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOW ITPUPOJIBI.

CpolicTBa OuwocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubt u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3alUU KUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHHUE KJIETKH.

XHMMHMYECKUH  COCTaB  KIIETKH. XUMHYECKUE  DIIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

@YHKIMK BOJABl M MHUHEpPANBHBIX BellecTB B KieTke. [loanep)kaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ounosiornyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Omiuuuss  (epMEHTOB  OT
HEOpPraHMYECKUX KaTaJlIn3aToOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), Aucaxapu bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosorndeckue QyHKIUU
YIJIEBOJIOB.

Jlununer:  Tpurnuuepunasl, Gocdonunuasl, crepounbl. ['mapodpuibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukunun JJHK. Crpoenne um ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kilerounas Teopus — mpuMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas >xuBasi cucrema. OOmiyie Npu3HakU KJIETOK: 3aMKHYTasl Hapy>KHas
memOpaHna, mosiekynbl JIHK kak reneTunueckuil anmapar, CucTeMa CUHTEe3a Oelka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxaeHne MUTOXOHIPUM M IUIACTHA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpeniesieHue XMMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapHOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpEHU, YKCIEPUMEHTOB, MUKPOIIpPENapaThl PACTUTENbHbBIX, KUBOTHBIX W OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOeHHUS KJIETOK pACTCHUH, >XHUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipoliecca Merabonausma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (Ha3el (porocunTeza. Peaknmu ¢doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaUYCHHE XEMOCHHTe3a JIs JKU3HU Ha
3emuite.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil MH@popMmaluu B KieTke. ['eHeTnyeckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cunTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl TpaHcasuuud. Koauposanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropus otkpeiTus Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUpPYycoB. bakrepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U YellOBeKa, BhI3bIBaeMble BUpycamMH. Bupyc nMMmyHoaedunTa 4eaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKPHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl:  «Tunbl  nuTaHus», «Metabomuszm»,  «MHUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu sxku3HeHHbld 1wk Bupyca CIIMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKJI, WM JKU3HEHHBIM NMKN KieTku. MHTepdasza m murtos. Ilpomeccsl,
npoTekaromue B uHTEpdasze. Permmukamus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTausAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
pPa3MHOXEHHS: JeJIEHUEe HaJBOE, MOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiios. Craguu wmeiosza. [Iporeccel, mpoucxomsiniue Ha cragusx Menosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AWLIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHMS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KHUBOTHBIX: JApOOJIEHHE, TracTpyssaius,
opra"oretes. ITocramOpronanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHSL.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «/IBOMHOE OMIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIETOUHBINH UMK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHE», «I amMeTOreHes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETO»,
«Sineknerka milekonuraromero», «KapnokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HabnmoeHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETUKU. BKIIam poCCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHETHYECKHM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpupnoe  CKpemMBaHuWe. 3aKOH  HE3aBUCUMOIO  HACJIEJOBAHUS  NPHU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaciegoBaHue mpu3HakoB. PaGora T. Moprana mno cIemieHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble oOpraHu3Mmbl. HacnenoBaHue MNpU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHssiil psg u BapuannoHHas kKpuBad. Hopma peakuuu npusHaka. KonnuecTBeHHblE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIe. YacToTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHUIUpPOBaHKUE, B TOM uyucie ¢ nomotpio [1I[P-ananmusza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMoaeicTBrE aUIEIbHBIX TEHOBY, «l €eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHumBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymn KpoBu», «MyTalloHHas
W3MEHYUBOCTBY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPBUTLEB U OKpPacKH Teja), repdapuid
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopnas pabora Ne 6. «3yyeHue Moau(pUKAIMOHHON W3MEHYMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuusi KaKk HayKa U MPOIECcC. 3apOoxIeHUE CeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOro00pas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMEeHHBIE METOJBI CEICKIIUU. MacCOBBIi U WHIUBUAYAIBHBIA OTOOPHI B CEICKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuau3anus U e€  YCHeXH.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHMS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHoit JIHK u Tpancrenneix opranuzmoB. Knetounas wunxenepusi. KnetouHsbie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue mnpobremsl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llomumnounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKUE PadoThI:

Okckypcusi«OCHOBHBIE METOABl M JOCTHKECHHS CENEKIMW PACTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJJACC

Tema 1. DBoroxHOHHAA OMOJIOTHSI.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpHUS U €€
MecTO B Orojoruu. BiusHue 3BONIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUIIETEIIECTBA DBOJNIONMH. IlalIeOHTONIOTMYECKHE: IOCIEIOBATEILHOCTh MOSBICHUS
BHJIOB B TaJICOHTOJIOTMUECKON JIETOMHCH, TepexoHbie ¢popMbl. buoreorpadgudeckue: cXoacTBoO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpPHOIIOTHYECKHE: CXOJACTBA W Ppaznyus SMOPHOHOB PAa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHbIE, PYIAUMEHTApHbIE OpTraHbI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBukymiye Cuibl HBOJMIOLMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MPU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuxkymue cuibl ((pakTophbl) 3BOJIONMK BHJIOB B Ipupoje. MyTallMOHHBIN MpoLecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTar dBotonuu. [Ipumeps npucnocoOnenuii
y Opranu3mMoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PUIIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuThe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpa3ue copToB pacteHmit», «MHOrooopasue mopoj
YKUBOTHBIX», «[Honynsumy, «MyTtanuoHHas W3MEHUYUBOCTDHY, «ApoMop(o3bD»,
«Mmunoanantanuny, «OO0mas aereHepanus», «JIBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. lapuna», «bopsba 3a cymiectBoBaHue», «I[Ipucnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B11000pazoBaHue», « IKOJOTUIECKOE BUIOOOPA30BAHHEY.

Ob6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPACKH, HA0Op IJI0A0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIIAEMBbIX
JKUBOTHBIX W pacTeHHi», Moaens ammuukanus «llepekpéct XxpoMocomy, BIaKHBIE Mperaparhl
«Pa3Butue Hacexkomoro», «Pa3BuTme mArymku», Mukpomnpenapar «Jlposoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB  OKPACKH Tela).

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne 2. «OmnmcaHue TPHUCIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHbIE TIPEICTABICHUS O 3apOXKAECHUHU XKU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEeHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKMX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. Havdanbabie sTansl Ouonorndeckoi spomtonuu. ['umoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoOJIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.



PasButne xusHum Ha 3emsie 1o dpaMm M nepuogaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast 3pel. [laneos3oiickas spa u €€ NEPHOIbI: KEMOPHHCKUHA, OpPJTOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpaykeHue 3BOJOLUU. OCHOBHbBIE CHCTEMAaTHUECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJorus Kak Hayka. Pa3Butue mpeactaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHes3a. Cxo/ICcTBa U pa3ianuMs 4eJlOoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuxymue cuibl  (pakTopsl) aHTpomorenesa. HaciencTBeHHass W3MEHUMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
YenoBek mnpsaMmoxonasmuid, YenoBek HeaHaeptaibckui, YenoBek pasymublid. Haxonaku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHIOJOUAHAS  (a3MaTCKo-aMepukaHckas).  YepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. W. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmume! u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OpraHHMYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTKa»,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEpT CTPOCHHS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKU WIH U300paKeHUs] KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «/3y4yeHne MCKOMAEMbIX OCTATKOB PACTEHHH U KHUBOTHBHIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pa3fenbl dSKOJIOrMH. MeToabl 3KOJOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMsI ~ OpPraHWU3MOB:  BOAHAs,  HA3eMHO-BO3AYIITHAs,  TOYBEHHAas,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QakTophpl:  CBET, TeMIleparypa, BIaXHOCTb. DoToNepHoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (akTOpoB. bronornveckre puTMbl.



buotnueckne  Qakropel. Buasl OMOTHYECKMX ~ B3aMMOJEHCTBHIA:  KOHKYpPEHIIHS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aMMOJICHCTBUH AJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTelad IMOMYJISALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. T'ymb6oasarT, K. @. Pynse, 3. 'ekkens.

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONYISIIMNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. Coo0mecTBa U IKOJTOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
@DyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCUCTEMbI: MPOJYLEHTbI, KOHCYMEHTBI, PpPEAYLICHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B dKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMHIbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccol. CBolcTBa
9KOCHCTEM: YCTOMUMBOCTb, CAaMOperysanus, pazsutue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
X03s5ICTBEHHOE 3HaU€HUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo U ero QGyHkuuu. OcoGeHHOCTH OHOCdeEpbl Kak TI00aJbHOW IKOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHMYECKHE LHKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emian. AHTpONOreHHbIe H3MeHeHHs B Ouocdepe. ['mobanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE NpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycrorunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIpaBJIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JlocTHKeHHsI OMOJIOTHU M OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuue!l u cxemsl: «llumessle nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMuUeckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay», «buoreHos
BOl0éMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHBIE BO3JIEHCTBUS Ha IPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHHMS BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHelmas
cocrasisitolas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsiit 3G pexT», «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTpykrypa ouochepsi», «Pacmpocrpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun — «buonenos», «BpemuTenu — BaKHEWUIINX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 9KOJIOTHYECKUM TPYIIaM oJHOTO BHIa, Kpachas kaura Poccuiickoit
Denepanny, M300paKeHHS OXpaHsAEMBIX BUJIOB pacteHuit u KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O ITIPEIMETA

Cornmacho ®I'OC COOQO, ycraHaBmuBalOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00y4JaroIMMUCS IPOrpaMM CpeHero o01ero o0pa3oBaHus: JUUYHOCTHBIM, METANPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUHOCTHBIX pE3yJbTaTOB OCBOEHHMs IpenmMera «buonorus» BblIEIEHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKOM  Ipa)kIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEAEIIECHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYy4aroUIMxcs PYKOBOACTBOBATHCA B
CBOEM  JEATENIBHOCTH  L€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOT0 IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHMs Tpenmera «buonorus» mocTUrawoTcs B €AUHCTBE
yueOHOW M BOCIUTATENbHON JEATEILHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOliecTBe MpaBUJIaMH M HOPMaMHu IOBEACHUS M CIOCOOCTBYIOT IpOLECCaM CaMOIO3HAHMS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSJIKY, YEJIOBEKY TPyJda U CTAapLIEMY IOKOJEHHUIO, B3aUMHOI'O
YBaOXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUulUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, Npupoae U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHEHTallMi, T[O3UTUBHBIX BHYTPEHHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1)rpaaanckoro BOCHMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
MIPaBONOPSAJIKA;

TFOTOBHOCTb K COBMECTHOI TBOPUYECKOH N1E€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUUThIBaTb B  CBOMX JEMCTBUSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIIEAOBATEIbCKUX 3a/lad, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOM, ropaoctu 3a CBOM Kpaid, CBOIO
PonuHy, cBOH S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAJIbHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MaAMSITHUKAM TPUPOJIBI,
nocTxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;



CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE W pa3BUTHE
OMOJ0TUM, TOHUMAaHUS 3Ha4€HUsI OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPHCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TIPHHSTHS IIEHHOCTEH CEMEWHOU KM3HU B COOTBETCTBUU C TPATUIUSMH HApPOIOB
Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI  310POBbS U
IMOLMOHAIBLHOIO 0JIArONoJIy4usi:

MOHMMAaHWE U pealn3alys 3J0pOBOro U 0e30MmacHoro oopasa )Hu3HU (340pOBOC MUTAHHE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHI M OTIbIXA,
perymsipHass (uU3HYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAHWE IIEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO M KOJUICKTHBHOIO O€30TacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTH K TPY/Yy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTH K aKTHBHOM JCSITEILHOCTH TEXHOJIOTHYECKON M COITMAIBHON HAMPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JESTSIIbHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodecCHOoHATbHOW AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBII BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCel
KU3HU;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHE K NIPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KYyJIbTYpBI: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYIKOB M OI[EHKU UX BO3MOXKHBIX MOCIEICTBUH /ISl OKPYKAIOIIEH CpeIbl;

OCO3HaHHE TJI00ATHFHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U ITyTel UX PEIICHUS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMble MPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM IMPHUPOIOIOE30BaHNEM (COOIIOICHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HANpPaBIECHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B JKOCHCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);



AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAILIUX BPEA OKPYKAIOLIIEH NPUPOJHOM Cperne,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIBTYpBI, OIIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIlIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3BIKOBOM M YATATEJIBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHWe cneuu(Uuku OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYXKaroIeM
MHUpe KaKk O €IUHCTBE NpPUPOJbI, YeJIOBEKa U 0OllecTBa, B MO3HAHUM HIPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 0OeCreueHus
HOBOT'O YpOBHSI Pa3BUTHSI MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIOIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS I aHaIM3a W OOBSACHEHHs SBICHUUN
OKpPY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEIbI0 TOJy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH JeATeNIbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
aKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenmeTHble pe3ynbTaThl OCBOEGHHS y4ueOHOro mnpeamera «buosorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaOII0/eHNe, U3MEPEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHble JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIE, PETYISATUBHBIE), 00ECIeUrBaOIINe
¢dopmupoBaHre (HYHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuXxcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON MPAKTHKE.

MertarnpeMeTHbIE pe3yJIbTaThl OCBOEHHS MPOrpaMMBbl CpelHero oOIiero odpa3oBaHuUs
JOJIKHBI OTPAXKATh:



OBgi1ajieHHe YHHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH 1€ CTBUIMMU:

1)0a3o0Bble JJornyeckue AecTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU OHITHSIMH);

ONpeNeNiaTh UEeNU ACATEIbHOCTH, 3ajaBas IMapaMeTPbl M KPUTCPUH HX JIOCTHIKCHHS,
COOTHOCHTH PE3yIbTAaThl ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBSCHEHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXKICHUS (MHAYKTHBHbBIC, JICTyKTHBHBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIEHUIA B M3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHUN PA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MAaTEPUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHITE Pa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATMBHOE MBINUICHUE MIPH PEIICHUH )KU3HCHHBIX MPOOJIEM.
2)0a30Bble HCCJIE0BATEIbLCKHE 1eHCTBU:

BJIAJICTh HaBBIKAMHU YUEOHO-HCCIICIOBATEIBCKON U MPOCKTHOM JICATEIIEHOCTH, HAaBBIKAMHU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOIOB TIO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJBI JCITCILHOCTH 110 TOJYYECHUIO HOBOTO 3HAHHS, €r0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATEIBbHON NEATENHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelIeHHs, HaXOJUTh AapTyMEHTHI IS JI0Ka3aTelbCTBA CBOWX YTBEPXKJICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TIONYYCHHBIC B XOJIe PpEHICHHWS 3a7add  Pe3yabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIHN OIBIT,

OCYIIECTBIISITh IIEJICHAINIPABICHHBIM MOUCK TEPEeHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
po)eCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B T[O3HABATENbHYIDO U  MPaKTUYECKyl0  oOyactu
KHU3HEACITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJCH, IPEIarath OPUTHHAIBHBIC IOIAXOJBI M PEIICHUS, CTABHTH
poOJIEMBI U 3aJ1a4H, JOMYCKAIOINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TEKCTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOHN JTUTEeparype, OMOIOTHYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX



0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALUIO pPa3IUYHBIX BHIOB U (opM
MIPEACTABIICHMS], KDUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dopMynupoBaTh 3ampoOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI NPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOIMMOI /1JIs BBIIIOJIHEHUS YU4eOHbIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILECHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTOJIb30BAaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4eCKHe 3HAKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh M MPeoOpa3oBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISJHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS M 3alIMThl WHGpOpMANMU, HHOOPMAIIOHHON
0€30MacHOCTH JIUYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1eiCTBUSAMM:

1)oomenue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cepax *KU3HH, aKTUBHO y4aCTBOBATh B JTHAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKJECHHSI OTHOCUTEJIbHO BBINOJHEHMSI Mpe/ylaraeMoi 3aJaud, Y4YWUThIBaTb WHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUI APYTUX YUaCTHUKOB JHANIOTA UM TUCKYCCHH);

pacrio3HaBaTh HeEBepOAJTbHBIC CPEACTBA OOMICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh PA3NWYHBIMU CIOCOOaMHU OOIIEHHS M B3aMMOJCHCTBHS, MOHHUMATh HaMEPEHUS
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY M B KOPPEKTHOH (opme
bopMynTupOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2)coBMecTHasA AeTeJIbHOCTD:

MOHMMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHONW pabOTHI MpHU
pelieHny OMOoJ0THYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C yuy€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHMW30BBIBaTH M KOOPIWHUPOBATH
JEUCTBUA IO €€ NOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJOT0 Y4aCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TMO3UTUBHOE CTPAaTETMYECKOE IIOBEIEHUE B pPa3jIUYHbIX CUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU AeHCTBUAMM:

1)camoopranu3anus:

UCMOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHs B
’KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUU LIEIeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKaxX MO OTHOWIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKarOIINX;



CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B OOpa30BATEIBHOW NEATCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUM;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYAULIUU B Pa3HBIX 00JIaCTSIX
3HaHMUN, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIBTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
¥ MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOIB30BATh MPUEMBI pedIeKCUU
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIU3€E PE3YJIbTaTOB JIEATEIbHOCTH;

3)npuHsATHE CeOsi M APYTrUX:

IPUHUMATH ceOsl, TIOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C TIO3HUIMH JPYTOTr0O YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl ocBoeHus mporpammbl COO mno O6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT CrieruQuyuecKkue sl yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEHCTBHII MO OCBOCHUIO, HMHTEPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHUM, BUIbI
JESATEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWU B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosyoruei. B
IporpaMMe IpeaIMeTHbIE PEe3yIbTaThl IPEICTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HayYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Merabomu3M (0OMEH BEIIeCTB W  NPEBpAlllEHUE HHEPruu), TOMEeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHCTEM, CaMOBOCIPOM3BEIECHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHuE u3jaraTb OWOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JormMa MoJjeKylspHoi Ouonorun), 3akonbel (I. Mennens, T. Moprana, H. WU.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H. U.
Bagunosa), onpeaensTe rpaHULBl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIa/eTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJEHHE M ONMCAHHE
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;



YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U IYKapuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IMIIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAILHOIO PAa3BUTHSA
opraHusma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUH, /ISl IPUHSATHS MPAKTUYECKUX PELICHUH B IOBCETHEBHON )KHU3HHU C IIETBI0 00ECTIeYCHNUS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMHM M OMOTEXHOJIOTUH sl palMOHAJIbHOTO
[IPUPOIONOIB30BaAHUS;

yYMEHHUE pellaTh 3JIE€MEHTapHbleé TIE€HETHYEeCKHE 33Jayd Ha MOHO- M JAUTMOpHIHOE
CKpEIIMBaHKE, CLIETUICHHOE HACJIe0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs IpeJicKa3aHMsl HaclleI0BaHMsI IPU3HAKOB y OPIaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OILICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBJAOHAYYHbIE 3HAHUSA U3 Pa3IMYHbIX HMCTOYHHMKOB (CpeAcTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIBKMX HCTOYHMKOB, TI'PAaMOTHO HCHOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHble pe3ynabTaTbl OCBOGHUs ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHNe OMOJIOTrMUYECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINA,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30OBaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PE1YLIeHTHI, LIeTIH TUTaHMs, SKOJIOrMuecKas nupamMuia, OnoreoreHos, onocdepa;

yMEHUEe Wu3/arate Ouosnorndeckue Teopuu (3BomonuvoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOIINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoactea K. M.
bapa, uepenoBaHus INaBHBIX HampasieHud u myted ssomonuu A. H. Cesepuosa, yueHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
DKCIIEPUMEHTA, BBIIBW)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE TPU3HAKU CTPOEHHUS OMOJOTUYECKHX OOBEKTOB: BUJIOB,
HOMYJSAIUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI'€OIEHO30B U HKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS SKOJOTMYECKUX (PaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
o6uocdepe;

yMEHUE NPUMEHSTH MOJTy4YE€HHbIE 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBIIGHUH, 1151 IPUHATUS IPAKTUUYECKUX PELEeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecieueHust



0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHIKEHHIH COBPEMEHHOM Ouosorun ISt panroHaIbLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIIATH CXEMBI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUCTeMaxX (I[eMH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE paboThl, COOM0OAATh MpaBHia MpHU
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OILIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
CoJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAYYHBbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJSPHbIE MaTepuallbl), pPacCMAaTPUBATh TIJI0OAIbHBIC
9KOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MIO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
Ouonornyeckyro MHGPOPMALHMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosnn4yectBo 4yacos DJIEKTPOHHbBIE
HaumenoBanue
Ne P — Kounrpoanr IIpakru  (uudposbie)
om P Bcero | Hble YyecKHe o0pa3oBaTe/ibHbIE
NMPorpamMmbl
padoThI padorbl  pecypchl
bubmuoreka [JOK
. buonoris kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI U UX 1 0 0 bu6mmoreka [JOK
OpTraHU3aIHs https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB H 8 0 1 bubmuoreka [JOK
CTPOEHHUE KIIETKH https://m.edsoo.ru/7f41c292
4 JKuzHenesTeabHOCTD 6 0 0 bubmuoreka [JOK
KJIETKH https://m.edsoo.ru/7f41c292
5 mumyenoc 5 0 ; |Bubmorexa LIOK
FMBILY https://m.edsoo0.ru/7f41c292
pa3BUTHE OPraHU3MOB
5 wwenamoens 0 15 |Bubmiorexa LIOK
' https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
v Cenexuusi OpraHu3MoB. 0 0 bu6mmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Peseperioe Bpews 2 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOT'PAMME
11 KJIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
HauMmeHnoBaHnue
Ne A371eJ10B 1 TeM Konrpoanr IIpakru | (uudposeie)
wn P Bcero  HbIe JecKHe o0pa3oBaTeibHbIE
NMPOrpamMmbl
padoThl padoTbI pecypchl
1 OBOJIOLIMOHHAS 9 0 1 bubmuoreka [JOK
OuoJTOTHSI https://m.edsoo.ru/7f41cc74
BosnukHoOBeHME U BuGmuorexa LIOK
2 Da3BHTHE JU3HH Ha 9 0 0.5 https://m.edsoo.ru/7f41cc74
3emite
3 Opranu3msl 1 5 0 1 bubnmoreka [JOK
OKpY’KaroIias cpeaa https://m.edsoo.ru/7f41lcc74
4 SI?O??OTI?E?;i;C 9 0 0 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [IOK
> Pesepsroe Bpews 2 0 0 https://m.edsoo.ru/7f41cc74
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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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