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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY JUISI OIPENEIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAaHWN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, TOJOXKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoil denepanun, a Takxe MOJIOKEHUs O criennpuke OMOJIOruH,
e 3HaYeHHUU B IIO3HAHMU >KUBOH IpPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma no Guosnoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI W Ppa3BUTUA, OOydarolmMxcs cpeacTBamu ydeOHoro npeamera «buonorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpY, paclpeleieHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh U3y4eHUs y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIIXCs.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEJIMETHBIM M MPEIMETHBIM pe3ynbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIHHOMN IEATEIILHOCTH/ydeOHBIX IEHCTBHIA, 00YJarOIuXcs 10
OCBOCHMIO COJIEp’KaHMsI OHOJOrMYecKoro oOpa3oBaHMs, a TaKXe YMEHHE IPUMEHATh
obopynosanue «Touku PocTa» B IPOEKTHO- HCCIIEOBATEIBCKUX paboTax.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHHM Ouonoruu, Oyarogapss 4YeMy B HEH NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a Takke
3HAaHUHM O CTPOCHUHU KHUBBIX CUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM XKU3HU YIS PEIICHUS TIPUKIATHBIX 33/1a4, B TOM YHCIE: MPO(OUITAKTHKH
HaCJIEICTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpOIHON cpefe,
aHau3a BIMSHUSA XO3AHCTBEHHOM JEATENHOCTH YENOBEKAa Ha COCTOSHHE MPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CNeYeHUs YCIOBHUM Ui pelieHUs
OJIHOW U3 aKTyaJbHBIX 3a/1a4 IIKOJIHOTO OMOJIOIrMYECKOro 00pa3oBaHus, KOTOpas Mpeanosaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO0 MHpa (M BO3MOXKHOE NpuMeHeHue obOopynoBaHus «Touku
Pocrta» g npoBeaeHus 1a00paTOPHBIX, MPAKTUUYECKUX U MPOEKTHO-UCCIIEI0BATENIbCKUX padoT
1o OMOJIOTHH. )

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUpPOJIe, €€ OTIIMIUTEIBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBMS Ui TO3HAHUS 3aKOHOB YKHMBOW TNPHUPOJIBI,



dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro oodpasa
YKU3HH, 9KOJIOTMYECKOT0 MBIIUICHUS, [IEHHOCTHOTO OTHOIICHUSI K )KMBOM MPUPOJIEC U YEIOBEKY.

Bonpiioe 3HaueHWe OWONOTHS UWMEET TAaKXKe /I PEIICHUS BOCIUTATENBHBIX H
pa3BUBAIOIIMX 33]a4 CpelHEero oduiero oopa3oBaHus, CoUaTU3auu odyJaromuxcs. M3ydenne
Ounoaorun obecrneunBaeT YCIIOBUS JUTSL (dhopMupoBaHUs MHTEJIEKTyaJIbHBIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpbI, CIOCOOCTBYET
WHTETpAIMY OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYIHMX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TTONOKEHUS O TPETHA3HAYCHUH YIeOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONpENENICHUs IOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIINUECs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsi (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaesstoe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKAaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HHU U MPAKTUUECKOU aesaTenbHOCTH. Oco0oe MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT JJIEMEHTBl COJEp)KaHUs, KOTOpPbIE CIYKaT OCHOBOM 1  (pOPMUPOBAHUSA
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTYypHpOBaHUE COJCp)KaHUS y4eOHOro MaTepwaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHuM3alMd U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTpYKType y4deOHOoro npeamera «bHonorus» BbIIEICHBI CICAYIOUIUE COAEpKaTeIbHbIe JIMHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMA,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucrteMa u MHOrooOpa3ue OpraHMYeCcKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH».

Ilenp u3ydyenus yudeOHoOro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIaJICHHE
00yJaronMMucs 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUN UCIIOJIb30BaTh ATH 3HAHUSA /Ui TPAMOTHBIX JCHCTBUMN B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHHME OOYYaIOIMMUCS CHUCTEMbl 3HAHUH O OWOJIOTHYECKUX TEOPUSIX, YUEHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAaX HAy4yHOIO MO3HAHUf,
CTPOCHHHM, MHOTOOOpPa3UU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOITUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYyYaroOIIMXCs MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHSA B OMOJOTHUH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (QYHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBaHWU 3HAHUH U OMBITA, TOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHre y OOYYarOMMXCS YMEHHWW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUN B MPAKTHYECKOW JEATEIHPHOCTH 4YEIOBEKA, PAa3BUTHU COBPEMEHHBIX MEIUITUMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTUI;



BOCIIUTaHHE YOSKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIIOBEKOM >KHBOM IMPHPOIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COONIOICHNS] STUYECKUX HOPM TIPU TPOBEACHUH
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHUE LEHHOCTU OMOJIOTMYECKUX 3HAHUU JUIS MOBBIIICHUS YPOBHS JKOJOTHYECKOI
KYJBTYPBI, IUIsl GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

NPUMEHEHHE MPHOOPETEHHBIX 3HAHWUM W YMEHUH B TIOBCEJIHEBHOW >KU3HU JUIS OLECHKH
MOCJEICTBUI CBOEH JEATENIFHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHUN.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM ypOBHE,
SIBIISICTCS.  00sI3aTEIbHBIM YYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlnst u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUsI OTBOIUTCS
68 gacos: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 yac B Heemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHOW HAY4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTo/ b1 TO3HAHUS KUBOM PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OUCaHUE, U3MEPEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB MNpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMer u3ydeHus Ouonoruu. OTIUYHE >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBIL.

CpoiicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTHYECKHH ), OMOCHEPHBIH.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KUBOK
TIPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MaKpPO3JIEMEHTBHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEpPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0€IK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMMHOKHUCIOTHL. AMHHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otnuuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMOoJucaxapubl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorndeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkuuu nunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JIUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢pynxnum PHK. Bugsr PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — npuMep B3aUMOJCHCTBHS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KIETOK: 3aMKHYTasl Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KHBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, MX (DYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmmu. lluTomnmasmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranouibl kietku: DI1C, anmapar ['onbmku, muzocomsl. [lomyaBTOHOMHBIS
OpraHoubl KJIETKH: MHUTOXOHJpHUH, IuIacTuibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTH.
Bunst muitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA EHTP, LIEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIMU opraHoU10B KJIeTKH. BritoueHus.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sipa: aaepHas o00I0uKa, Kaproria3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemMoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoneKkymbl 6enka», «CTpoeHne GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHUE pacTUTENbHON KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKW», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBanue: CBETOBOH MHMKPOCKON, OOOpyIOBaHHME AJs INPOBEJCHUS HAOIIOJCHUI,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PAaCTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTanUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMUISANUS  (MJIACTHYECKUM OOMeH) u
JUCCUMMIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poip
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIif. Pons depmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTtesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiusHue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIIIEHUS €TI0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.



XeMmocuHTe3. XEMOCHHTE3UPYIOIHUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emuie.

OHnepreruyecknii oOMeH B KJeTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenne u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHrtes3a. leHernueckas wunpopmamms u JHK. Peammzanums
TeHEeTUYeCKO MHpopMalMu B KieTke. ['eHeTHUecKuil Ko U ero cBoWcTBa. TpaHCKpUNIHS —
MatpuuHblii cuate3 PHK. Tpancisaius — 6uocunte3 Oenka. Drtarnbl TpaHcusanuu. Koauposanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IHKJIAa BUPYcOB. bakTepuodaru. bonesnn
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc uMmMyHOAepUIINTa YeTOBEKa

(BUY) - Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HHTErpasa.
[TpodunakTrka pacmpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdemoHcTpaumMu:

IToptpetsr: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tumbl  nuranus», «Mertabonusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormacry, «Porocunte3», «Crpoenue IHK», «Ctpoenue u
¢yHKIMOHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHeTmueckuit kox», «Bupyce,
«bakrepnoparn», «Crtpoenue u xku3HeHHbId nuka Bupyca CIIW[la, OGaxtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHoOkKeHU e M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIH 1Mk kineTku. MuTtepdasza u muros. I[Ipoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapuoTuil. JMIUIOWTHBIM U TaruIOUIHBI XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMSI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jlenenne xnetkn — muto3. Cramgum mutosa. Ilpoiecchl, mpoucxonsilye Ha pa3HbIX
CcTausgIX MUTO3a. Bromorndecknii CMBICII MHTO34.

[Tporpammupyemasi rudesb KJIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJIEHHE HaJlBOE€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHUE JUIS
CEJIEKIINH.

[TonoBoe pa3MHOXEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbIC M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHUBOTHBIX. [T0o0BBIE Kene3sl:
CEeMEHHUKU M su4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AilleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpHOHATIBHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpyJsLus,



opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUN», «lleleHne KIIEeTKU
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpoMOCOMb», «KIETOUHBINH UK,
«Permmukanus JJHK», «Murosy», «Meiosy, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIEKOIUTAIOLIET0Y,
«Sineknerka miekonutaromero», «KapuokuHe3 B KJIETKax KOpElIKa JyKa», MarHUTHas
Moieb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens metadazHnoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKue padoThl:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabota Ne 4. «l3yueHue CTpOEHHS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. HMcrtopuss pasButus reHetuku. Ponbs numronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag pocCUiCKUX U 3apyO0eKHBIX YUEHBIX B pPa3BUTHE
FeHETUKU. MeToabl TEeHETUKH (TUOPUI0JIOTUYECKUM, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHeTuyeckuii). OCHOBHbIE F€HETUYECKUE MOHATUS. ['eHeTnyeckass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHaenem.
MonoruOpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us rTuOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIUIeHUs MpU3HaKoB. ['mmore3a yuctorel ramer. IlomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpelMBaHuWEe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBaHUSI JIISl ONIPEIETICHHUS TE€HOTHUIIa OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLelIeHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKue KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAEIICeHHE 10JIa. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHWe NpPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BHibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpeabl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHUKAa MOJIU(UKAIMOHHOW HW3MEHUYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON NU3MEHYHBOCTH.

HacnencTBenHas, iy reHOTUNUYECKasi, N3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHUYHUBOCTb.
Meiio3 u moOBOM mporecc — OCHOBAa KOMOMHATHBHOM HW3MEHUYMBOCTH. MyTallMOHHAas
u3MeHunBOCTh. Kiaccu¢ukanuss MyTalnuii: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTra U



NPUYHHBI MyTaluid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBoctu H. . BaBuiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHYHUBOCT.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
reHealloTnYecKuii, OJIM3HELOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHKE, B ToM uucie ¢ nomomipio [1[[P-ananusa. HacnencTBeHHbie 3a0oiieBaHus
YeloBeKa: TIeHHBbIe OoOJie3HH, OOJE3HM ¢  HACJICACTBEHHOW  MpPeapacioyioKeHHOCTHIO,
XxpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKNA U JICYCHUS T€HEeTHYECKHUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YETIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
Pecosckmii, H. Y. BaBuios.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«duruOpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmoneicTBre ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4denoBekay, «['eHeTuka monay, «3aKOHOMEPHOCTU HACJIEAOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka © SKMBOTHBIX», «Bumasl wu3MeHunBoctu», «MoaudukannoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Tpymn KpoBu», «MyTalroHHas
U3MEHYHBOCThY.

OGopynoBanue: Mojenu-anuimkanuun «MoHorubpuaHoe ckpemuBaHuey», «HemnomHnoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu Gopmbl KPbUILEB U OKPACKU Tena), Tepdbapuit
«I"opox moCceBHOW».

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlaboparopHas padota Ne 5. «M3ydyeHne pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yueHne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii 'y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCTOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U AoMecTukanus. Yuenne H. U.
BaBuiioBa 0 IHEHTpax NPOUCXOXKIEHUS M MHOT000pa3us KYyIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, TOPO/Ia, IIITAMM.

CoBpeMeHHbIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIMH
pacteHuii u XUBOTHBIX. OIIeHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPUIMHT.
Yucras nuHusa. CkpemmuBaHMe 4YHUCTBHIX JMHUK. ['erepo3uc, wim TruUOpUIHAS —CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawHr. OtnanéHHas THOpuUau3amuss U e€ yCIeXH.
NcKkyCCTBEHHBI MyTareHe3 W MOJyYEeHHE MOJIUIIOUIO0B. JOCTMIKEHHSI CEJIEKUHUH PacTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas unxenepus. Knetounsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUecKHe mpodiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

IToprpersr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmunel U cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOPa3usl KYyJIbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuanzamus», «Paborel akamemmka M. @. MHWeanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuid, repbapuit «CenbCKOX03sIIICTBEHHbBIE PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHUIXKEHHUS CEJICKIIMU PACTeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO ILICHTPA)».

11 KJIIACC

Tema 1. DBo1IOoHOHHAA OHOJIOTHS.

[TpennocsuIkKu BO3HMKHOBEHHs 3BOJIOLMOHHON TEOpUU. OBOJIOLMOHHAS TEOpUS U €€
MecTO B OHosoruu. BiysHue 3BOJIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosornyeckue: MNOCIEA0BATENbHOCTh IOSIBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHbIE, PYIAWMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBuokyiue cuwibl ABOJMIOUMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bosmonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposomtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLUU.

JBmwxyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOWHATUBHAsT HM3MEHYMBOCTh. IlomynsiuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EctectBeHHbIl 0TOOp — HampaBistomuii gaxtop 3BojouUUd. POPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHM3MOB KaK pe3ysbTaT 3Boitonun. [Ipumepsl npucnocoOnenuit
y opranuzmMoB. ApoMop(h03bl U UIU0-aJaNTalNH.

Bun u Bunoo6pasoBanue. Kputepuu Buzma. OcHOBHble (oOpMbl BUA000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.



MakposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKasl, JUBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMocTh 3BONIOIMH.

[Ipoucxoxaenue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
ClicuuaJin3alimsi. AI[aHTI/IBHaSI pa,Z[I/IaLII/ISI.
JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuubr u cxembl: «Pa3BuThHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DPopMbl OOpHOBI 3a CyIIECTBOBaHHEY,
«EctectBennbiii  otbop», «MHOroo0Opasue CcoOpTOB pacTeHuit», «MHoroodpasue Mmopos
JKUBOTHBIX, «[Tomynsumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Mnunoanantanun», «OOmas aereHepanus», «JIBwxkymue cunsl 3Bodonnn», «Kapra-cxema
mapuipyra nyremectBus Y. lapuna», «bopwba 3a cymectBoBanue», «IIpucrnoco0i1eHHOCTh
opranu3MoBy, «I'eorpaduueckoe BupooOpa3zoBaHuey, « IKOJIOTUYECKOE BHI000PA30BAHHEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBbIMU TUIIAMH OKPACKH, HAOOp IJIOA0B U
ceMsiH, Kosutekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelb «OCHOBHBIE
HAIpPAaBIICHUS IBOIIOLUNY, 00BEMHAs MoJenb «CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX Y.

buoreorpaduyeckas kapra wmupa, Komiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W PACTCHHI», Mojenb anmmuiukanus «llepekpéct xpoMocom», BIIaXHBIE Mpenaparsl
«Pa3BuTne Hacekomoro», «Pa3BuTme JSATymKkm», MukKpompenapar «Jlposodmina» (HOpMAa,
MyTaluu (OpMBI KPbUIHEB H OKPACKH Tella).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmnmcaHue TPUCIIOCOOJICHHOCTH OpraHm3dMa © ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKJACHUU KU3HU. HayuHble rMmoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas JBOJIOINUS. AOMOTEHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BomroNMU. HadanpHble Tanmel Ouonornueckoit spomomnuu. ['unoreza PHK-mupa.
®dopMupoBaHUe MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH U HX
sBOITIOIMA. DOPMHUPOBAHKE OCHOBHBIX T'PYIIIT )KUBBIX OPTaHU3MOB.

Pa3Butne >xu3Hu Ha 3emse 1o d3pamM u nepuonaMm. Karapxed. Apxeickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa U e€ mnepuoabl: KeMOpPUICKHI, OpIOBUKCKUH,
CUJIypUHCKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so30iickas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaliHo30iicKas 3pa U €€ NepHObl: AJIEOr€HOBBIN, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuka KIMMara M TIeoJIOTMYecKuX MporieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
paciBeT U BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpakeHue SBONIOUUU. OCHOBHBIE CUCTEMATUUECKHE
CPYIIIIBI OPTraHU3MOB.

OBOJIIOIIMSL  YEJIOBEKAa. AHTPOINOJOrMs Kak Hayka. Pa3sBuTHe mpeacTaBleHHl O
IIPOMCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponoreHe3a. CxoICcTBa U pa3andMs 4eJIOoBEeKa
1 KUBOTHBIX. CHCTEMAaTHUUECKOE MOJIOKEHNE YEIIOBEKa.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeIOBEK yMEbIi,
Uenoek npsmoxondmuii, YenoBek HeaHaepTaibckuid, YemoBek pasyMublid. Haxomaku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIE OOJbBININE pachl: €BpOTEOUHAs (eBpa3HiicKas), HETrpo-
aBcTpajionjiHas  (9KBaTOpUAlbHAs), MOHTOJOUJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TMPEICTaBUTENIeH YeNOBEYECKHMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cuCcTeMa OpPraHU4YecKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
NPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «IpesHue moau», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixu «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHOoJIornieckas Tabnuua,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpaKkTHYeCKue padoThl:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUICKLUAX».

OKcKypeusi «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKOJIOTMSl Kak HayKa. 3aJaud MW pa3/ielibl  3KOJOTMH. MeToAbl 3KOJIOTMYEeCKUX
UCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHU3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPUOpPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopbl. Knaccudukamus skonornueckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTophl:  CBET, TEMIleparypa, BJIaXHOCTb. DoTomepuoau3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHYECKUX (akTOpoB. bruojgoruveckre puTMBbl.

buotnueckne dakropel. Buapl OMOTHYECKHMX  B3aUMOACWUCTBUI:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpanu3sM. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOHBIX COOOIIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHKU mnonyasauud. OCHOBHBIE MOKa3aTeNnu MOMYJIALHH:
YUCJIIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHTpainud. JuHamuka
YUCJICHHOCTH TOMYJISAINH B €€ PETYIISIH.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynse, 3. I'ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl OOUTaHHUS OPTAHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uH}y30pun-Typenpkn», «llumessie memnm.

JlabopaTopHblie U NIpaKkTHYeCcKHe PadoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PAaCTCHHI U3 PAa3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiaeckas padborta Ne 2. «[ToacUéT TUIOTHOCTH MOMYJISAIUNA Pa3HBIX BUAOB PACTCHUN».

Tema 4. Coo0mecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykTtypsl — OuoLeHO3a:  BHJOBas,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cuctembl (kocuctemsl). [loHsTne 00 sKOcHCTEME M OHOTEOIeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl JKOCHUCTEMBI: TMPOAYLEHTHI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopot BemecTB M HOTOK 3HEPrHH B 3KocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpPaMHIbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpETyIsiiusi, pazButue. CyKieccus.

[IpuponHble 3KOCHUCTEMBL. JKOCHUCTEMBI 03&p M peK. ODJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojoruueckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasHoobpasue kak (akTop ycTOMUMBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYEeCKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanckoro o O6mocdepe. I'panumpl, coctaB U cTpykrypa Onocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak TrI00albHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHus B Onocdepe. ['mobanbHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJB] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIpaBJIeHUs IPUPOIHBIMU pecypcaMu U UX
ucnosib3oBaHue. JlocTHKeHHsI OMOJIOTHH U OXpaHa MPUPO/IBL.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune!l u cxemsl: «llumessle nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTanHusy, «OKoJoruMueckas mnupamuaa», «buocdepa u yenoBexy,
«9KocHCTeEMa MIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTEMA XBOMHOro Jeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOIYY,
«BaxHelmme MCTOYHHMKHU 3arpsi3HEHHUS BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakHelmas
coctasisironas ouocheps», «PakTopsl Aerpaganuu nouy, «IlapHuKoBbIN d3phexT», «DakTOpbI
PalMoaKTUBHOTO 3arpsi3HeHus: onocdeprl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
xu3Hu B Onochepe», «O30HOBBIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Oumocdepe»,
«KpyroBopot a3ora B mpUpoIie».

Ob6opynoBanue: MO/IEb-aNIIINKALUS «Tunuynele OMOIICHO3bD», repbapmii
«PactutenbHble  coobmiecTBa»,  Koiulekuuu — «buomenos», «BpemuTtenu  BakHEHMIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpymiaM oaHoro suaa, Kpacnas kaura Pocculickoi
Deneparun, N300pakeHHsI OXPaHIEMbIX BUIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDBI 110 BHOJIOIMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHUS
00YyYaIOIIMMUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUYHOCTHBIM, METAPEMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpenMera «buoyorus» BbIIEIEHBI
CIIEyIOIIME  COCTaBIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
WUJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEACIICHUIO,
HaIu4Yue MOTHBaAllUU K OGy‘-IGHI/IIO 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HaHUS, TOTOBHOCTh U CIOCOOHOCTH OOY4YalolIUXCsl PYKOBOACTBOBATHCA B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YME SKOJIOTUYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HECHHbIEC TIJIaHBL.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHMS IpeameTa «buoyorus» AOCTUraroTCs B €IMHCTBE
y‘IG6HOfI M BOCIHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMI/I
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHHUS M CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXEHMSI K 3aKOHY M IIPABOMOPSAIKY, YEJIOBEKY TPyJAa U CTapLIEMy ITOKOJECHUIO, B3aMMHOIO
YBaXCHMU, GCPG)I(HOFO OTHOLIICHUA K KYJIbTYPHOMY HacJICauo u Tpaauuusam
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAIOLIEH cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO npeamera «buomorus» MoMKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
HOSI/IIII/IGI\/'I JINYHOCTH, CUCTEMOH OEHHOCTHBIX OpHCHTaHI/Iﬁ, MMO3UTUBHBIX BHYTPCHHUX
yOeXJACHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacClIMpEeHNE KU3HEHHOIO OIbITa W OMNbITA JESATEIBHOCTH B IPOLECCE pEeATU3alMU OCHOBHBIX
HaHpaBJ'[eHI/II\/'I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3WUIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U 06ﬂ3aHHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTHh K COBMECTHOM TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITIPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTEIBATDH B CBOHUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;



TFOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3a/lad, YBAKUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OTIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb POCCUMCKOHN IPa’KAaHCKOM UIEHTUYHOCTH, TATPUOTH3MA, YBAKEHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# A3bIK U KYJIBTYPY, IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUICHME K IPHUPOJHOMY HACIEOUI0 M IaMATHUKAM IPHUPOJBI,
JocTHXkeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMoI0ruM, IOHUMaHMsI 3Ha4€HUs1 OMOJIOTUH B IO3HAHWN 3aKOHOB IIPUPO/IbL, B dKU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBA;

uzelHas yoex1€HHOCTb, TOTOBHOCTh K CIIYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOIMTENSAM, CO3JLAHHIO CEMbU Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CEeMEWHOM XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHHUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpPMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBLHOIO 0JIAroOnoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBMJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perymsipHas (u3NYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€30M1aCHOTO
MIOBEJICHNUS B CUTYalUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpEOJEHUs aiKoroid,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON M COIMAIbHOMN HANPaBIeHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESATEIBHOCTB;



UHTEpEC K PAa3IU4HbIM cepaM Mpo(hecCHOHAIBHOW NEATEIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
YKU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKpYKAoLel cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX pelieHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOIONONB30BaHIEM (cOOII0AeHNE
IpaBUJ MOBEJCHUs B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUIM, NPUHOCSIIMX BpEI OKpY’Kalolled MpUPOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIATONPHATHBIE YKOJIOTUYECKUE MOCIEACTBHS MPEANPHUHAMAECMBIX
JefcTBUH M IPeOTBpallaTh UX;

HAJIMYUE PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOM IPAKTUKE, TOTOBHOCTU K Y4YacTHUIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3aHNUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYyKaloIeM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHOW LMBWIM3ALMU: 00eCredeHUs
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1a U3 II100AIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJSIX MOBBIMIEHUS OO0l
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil pu U3y4yeHUuu OUOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHeE JenaTh OOOCHOBaHHbBIE
3aKJIIOYEHUSI HAa OCHOBE HAyuYHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
npo6JeM B peaibHbIX KU3HEHHBIX CUTYaLlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 10 OHOJOTUU B COOTBETCTBHH C >KU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMUSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXAUCITUIUTMHAPHBIC
(MeXTpeaMeTHbIE) OOIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUEe, HAOMIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00eCreunBarOIIne
dbopMupoBaHre (PYHKIIMOHATBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIIOCOOHOCTE o0yJaronmxcs HCIIO0IL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIE YyueOHBbIE ACHCTBUS B TMO3HABATENBHOU U
COITMAIbHOM MPAKTHKE.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUSI MPOrpaMMbl CpEIHEro o001ero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYJTMpPOBaTh M aKTyaJIU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATH CBS3H C IPYTHMH MTOHATHSIMH ),

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSITHUSI JUisi OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS,

MIPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TakKKe MPOTHBOPEUYHMHA PA3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIBTATOB IEIISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XKU3HEHHBIX TIPOOJICM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE IeHCTBHS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENbCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspenieHus: nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3JINYHBIX METOAO0B IIO3HAHUS;

UCITIOJIb30BaTh PA3JIUYHBIE BUJBI ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM YHUCIE MpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUMOTe3y €€ pelieHus, HAaXOAWUTh AapryMEHThl JUIs J0Ka3aTelbCTBa CBOMUX YTBEPXKICHHI,
3aJjaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIECHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBII MOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTH
KHU3HEIEATEILHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBbIE WJEM, NpPEUIaratb OpPUTMHAJIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMBl B 33]1a49H, TOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaluu (TEKCTe ydeOHOro mnocodus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
NPEJICTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMynMpoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI NpPU TOUCKE M OTOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT WCIOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOH
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U IPYToe);

WCIIOJIH30BaTh HAy4YHBIM S3bIK B Ka4yeCTBE CpEJCTBa NpH padboTe C OHUOJIOTHYECKOM
uHpOpManuel: TPUMEHITh XUMHUYECKHe, (PU3NYECKHEe M MaTeMaTWYeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHWS W 3allUTHl WHpOpManud, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTUAIIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMOlH TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs TMIpe/UlaraéMoi 3aJadyy, Y4YMTHIBaTb MHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YUaCTHUKOB JIMAJIOTa WIM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYATh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JpYTux JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eATeILHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS NPH PEIICHUH Y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJAWHUPOBATH
JICUCTBHSL IO €€ JOCTHKEHHUIO: COCTABJIATH IUIAH JEHCTBHM, pACIPENENsATh POIU C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATHh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amusi:

UCIMOJIb30BaTh OMOJOrMYECKHE 3HAHUS Ul BBIABICHHMA NpoOJIeM M HUX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[EI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3a7aydl B OOpa30BATEIBHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH pPelIeHHs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U PEANOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI APYAULIUU B Pa3HBIX 00JaCTSIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYpHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JE€UCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE CeOs1 U APYrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHWM, BHJbI
JESATEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJjaM 00yUueHHUs.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAayYHOT'O MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOrMYECKHX TEPMHHOB U MOHSATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), TIoMeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OMOJOTMYECKHEe TEeOopuu (KJIeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
[EHTpaJlbHasl JI0TMa MOJeKyJIsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenenars rpaHuLlbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATUH,
TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLIECCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BELIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUSA, UHIUBUIYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSAThH MOJTY4YECHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKHX IMPOILIECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIeH, COOMIONEHUSI HOPM



IPaMOTHOTO IMOBEJEHHUs B OKpYXarollell NpUpOAHOH cpene, NMOHMMAaHUE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH U PalllOHAIHLHOTO
[IPUPOIOIOIB30BAHUS;

YMEHHUE pemaTh 3JIeMEHTapHbleé T'eHETHYEeCKHe 33Jayd Ha MOHO- M JAUTHOpPHIHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHUE, COCTaBIATh CXEMbl MOHOIMOPUIHOIO CKPELIMBaHUS
JUI IpeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOAATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTHUYECKH OLIEHMBAaThb M HHTEPIPETHUPOBATH MHPOPMALHUIO OHOJIOIMYECKOrO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yYMEHHE CO3]aBaTb COOCTBEHHbIE NHUCbMEHHBIE U YCTHBIE COOOIeHHs, 00001mas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PeLCHUs KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COEpP)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TONYJISILINS,
TreHO(OH], HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa30BaHME, JKOJOTHYECKHE (PAKTOPBI, HSKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEyLIEHTHI, LIeNH MUTaHUs, SKOJIoruyecKas nupaMmua, ouoreoueHos, ouocgepa;

yMEHUE Wu3/arate Ouosnorndeckue Teopuu (3BomonuMoHHas Teopus Y. lapBuHa,
CHHTETUYECKAasi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiiieBoro cxoactea K. M.
bapa, uepenoBaHus rinaBHbIX HampaBieHud u myted somonuu A. H. CesepioBa, yueHus o
6uocdepe B. U. BepHajckoro), onpeaensTb rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3alus M MPOBEAEHHE OHOJIOrH4YEeCKOro
HKCIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISIBICHHWE 3aBUCUMOCTU MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHi U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX pe3yIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TIPU3HAKU CTPOCHUS OMOJIOrMYECKUX OOBEKTOB: BHUJIOB,
NOMYJSIIMM, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOr€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIOo  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB M MOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOI€HHBIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB W OMOr€OXMMHYECKHX IHKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUYECKUX PElIEHUI B TOBCETHEBHOM KHU3HHU C LENbI0 00ecrieueHus
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUsT HOpM
IPaMOTHOTO TMOBEJEHHUS B OKpYXaolleil NpUpoIHON cpene, MOHMMaHUE HEOOXOIMMOCTH



UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouonoruun IS paloHaIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATh CXEMBI IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUsA);

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM | JIa0OpaTOPHBIM 00OPYI0BAHHEM;

yYMEHUE KPUTHYECKH OLIEHMBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(OpMAalLlMK, HAYYHO-TIOMYJISIPHbIE MaTepHallbl), paccMaTpuBaTh TII0OaJIbHBIE
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB
Mp DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Koutp Ak (uugposbie)
n/n MPOrpamMMbl Becero oJibHBIE p o6pasoBaTelbHbIE
padoThI aboT  pecypent
bl
bubaunoreka [JOK
1 bronorus xax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBbI€ CUCTEMBI U UX OpraHU3aIUs 1 Bubmuoreta LIOK
p 1t https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB U CTPOCHUE 8 1 bubnunorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
bubanorexa [JOK
4 JKH3HE NeATENLHOCTD KIETKH 6 https://m.edso0.ru/7f41c292
5 PazmHoOXeHUE M MHIUBUYAIBHOE 5 1 bubmuotexa LIOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTH M UI3MEHUYUBOCTD 8 15 bubanoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 Bu6muorexa [JOK
OHMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bubanoreka [TOK
8 Pesepsroce Bpems 1 https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB IT1O 34 3 4

I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumenoBanmne KoauuecTBo yacoB DIeKTPOHHbIE
Ne (uupoBbIe)
pa3aesioB  TeM Konrp. IIpakTn
n/n Bcero o0pa3oBaTelbHbIE
nporpamMmsbl padoThI padoTshI pecypeb
OBOJIIOLIMOHHAS 10 1 Bbubnnorexa [JOK
ouoJorus https://m.edsoo.ru/7f41cc74
Bo3uukHOBeHUE U
e 9 05 bubnuoreka [TOK
Pa3BUTUC JKU3HH Ha ' https://m.edsoo.ru/7f41cc74
3emite
Opranusmsl u 5 1 bubmuoreka LIOK
OKpy>Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
JKOJIOTHYECKHE 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
PesepBHOE BpeMs 1 Bubmmorexa [1OK
P p https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO 34 3 25
YACOB I10 ITPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJa-Bo yacos JonmoaHut
Ne Jara eJibHasl
Tema ypoka Bcer
n/n IMpak. U3y4yeHus uHdopman
0
padoTsI usi
05.09.
1 Kpartkas ucropus pa3BuTus OHOIOTHH 1 0.5 2023
MeToabl MO3HAHUS KUBOK MPUPOBL. Y POBHH OpraHU3alNN
o KHBOH HPHPOZE. 1 8.09.2023
[IpaxTrueckas padora Nel «lcrnonp3oBaHue pa3nAaHBIX
METOJIOB NP MU3YYCHUU OHOIOTHUYECKUX OOBEKTOBY
3 XHUMHMUYECKHUM COCTaB KIETKU. Boga 1 MUHEpabHBIE COJIN. 1
Ponp HEOpraHu4ecKuX BEILIECTB B OPraHU3ME YeJIOBEKa 15.09.2023
Benku. CocraB u ctpoeHne 0eiIKoB
DepMeHTBI — OMOIOTHUYECKHE KaTaTu3aTOPhI.
4 JlaGoparophas padora Ne 1 «3ydeHne KaTaTuTHICCKON
1
aKTUBHOCTU ()€PMEHTOB (Ha MPUMEPE aMIIIa3bl HITH 22.09.2023
lkartana3zer)»
VYrneBoasl. JInnuasr
5 H .C 1
YKJIEUHOBBIE KUCTOTHL. CTPYKTypa U UX GYHKIUH 03.10.2023
Uctopus u MeToap! n3yueHus kietku. Kierounas Teopusi.
5 Knerka kak nienoctHas KuBasi CHCTEMA. 1
CrpoeHue 3yKapHOTHUECKOU KIIETKH. 13.10.2023
KrneTouHoe sApo 1 XpOMOCOMBI..
JlaGopatophas padora Ne 2 «/3y4yeHue cTpoeHus KIETOK
pacTeHUiA, )KUBOTHBIX, TPHOOB U OakTepuii Mo
7 1 0.5
MHUKPOCKOITOM Ha TOTOBBIX MHUKPOIIPENaparax u ux 24.10.2023
OITHCAHUE
[TpokapuoTnueckast KJIeTKa. 1 07.11.2023
buocunres Oenka. -2. TpaHCKpHIIINS U TPAHCIAIUS. 1 17.11.2023
10 Hexnerounast opma xHU3HN: BUPYCHI 1 24.11.2023
11 M . i 1
eTaboIM3M. DHEpreTHUECKU 00MeH 98.11.2023
12 [Mnactuueckuii ooMeH. @oTocuHTE3. XEMOCUHTE3 1 05.12.2023
13 K el 1
OHTpPOJIbHAs padoTa Ne 12.12.2023
JKuzHeHHbIN MK KieTKu. [enenue kinerku. Muros
1 PasmHoxeHue: Gecrionoe u MmoyoBoe. 1 15.12.2023

JlaboparopHas padora Ne 3 «HaGnroneHue mutosa B
KJIETKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX




MHUKpOIpenaparax»

O6pa3zoBaHue MOJOBBIX KIETOK. Meio3

15 Omnonoreopenue. JlaboparopHast pabora Ne 4 «M3y4yeHne 29.12.2023
CTPOCHHS MOJIOBBIX KJIICTOK Ha TOTOBBIX MUKPOTIpENapaTax»
O nu
16 HTOTEHE3 ( HI[I:IBI/II[yaIII)HOG pa3BUTUE OPTaHU3MOB) 19.01.2024
Pemenue 3anannit popmata EI'D o onTOreHesy.
I'eneruka. I .MeHnaenb — OCHOBONOJIOKHUK T€HETUKH.
17 3aKOHOMEPHOCTH HaCJICAOBaHUS. 26.01.2024
MoHOTHOPHTHOE CKPEIIUBAHUE.
18 3anmauu o | u 1l 3axony I'. Mennens. 02.02.2024
19 3anmaum no 111 3akony I'. Mennens. 09.02.2024
20 CamocrosTenbHas padora 1o 3akoHam ['. Menaens 13.02.2024
3aKOHOMEPHOCTH HACIIETOBAHUS.
21 JAurnOpuaHoe cKperuBaHue. 16.02.2024
3agaun
Jlaboparopras pabora Ne 5 «3yueHne pe3yabTaToB
22 MOHOTHOPHUIHOTO ¥ AUTHOPUIHOTO CKPEIUBAHUS Y 20.02.2024
Jp030(hUIIbI Ha TOTOBBIX MUKPOITPEIapaTax»
23 3amaun EI'D o 3akonam I'. Mennens. - 14. 22.02.2024
24 3amaun EI'D o 3akonam ['. Mennemns. — 14. 27.02.2024
o5 XpoMocoMHasl TeOpHs HACIIEeICTBEHHOCTH 02.03.2024
3ananus dpopmara EI'D
26 CoBpeMeHHBIE MTPEICTABIECHUS O TeHE U TeHOME 05.03.2024
I'eneruka nomna.
97 XpOMOCOMHOE OIpeICTICHUE MOJIa. 12.03.2024
CLeIUIeHHOE ¢ TI0JIOM HacJIeJI0BaHuUE.
CuerieHHOe HaclieIOBaHUE MTPU3HAKOR.
NsmenunBocTh. HenaciencTBeHHast U3AMEHUHUBOCTb.
JlaGopartopHas padota Ne 6. M3yuyenne MoauuKanoOHHON
28 21.03.2024
HM3MEHYMBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO psjia U
BApUALIMOHHOW KPUBOM»
HacnencTeeHHas HK3MEHYUBOCTb.
29 JlaGoparopHas padota Ne 7. «AHaJIU3 MyTanui y 09.04.2024
JPp030(UITBI HA TOTOBBIX MHUKPOTPEapaTaxy
I'eHeTHKA U 3710pPOBHE YEITIOBEKA.
30 BnnsiHue MyTareHoB Ha OpraHu3M 4eJoBeKa. 0.5 16.04.2024
HacnencteenHbie 00JIe3HH YeI0BEKa M UX MPO(UIAKTHKA.
31 MeTo1pI TEHETUKHN YET0BEKA. 23.04.2024
32 Cenexius Kak HayKa U IpoIiecc. ) 30.04.2024
MeTo/bI ¥ TOCTHIKEHUS CEISKIIUN PACTEHUH M dKUBOTHBIX
33 BuoTexHoMmOrMS Kak 0Tpaciib MPOU3BOJICTBA.
Kierounast urxeHepusi. 10.05.2024
34 KonTtpoabnas padora Ne2

14.05.2024




35 Pe3epBHBIit ypok

OBLIEE KOJIMYECTBO YACOB 110 [IPOTPAMME

68

17.05.2024



11 KJIACC

KoJi-Bo yacoB Jdonoanur
Ne Tema ypoka B Jara eJbLHast
n/n yp cer Hpak.  yovuenns | unpopmanu
0 padoThI a

1 OBosonus ¥ MeToIbl €€ n3yueHus. Mcropus 2
MIPEACTABICHUHA O pa3BUTHH JKM3HU Ha 3eMIIe. 04.09.2023

2 JlokazaTenbCTBa IBOITIOLHUN 2 11.09.2023

3 Muxkpossomorus. Bua. Kpurepuu Buna 2 18.09 2023
[Momynsmms kak 3neMeHTapHas eAMHULA BUAA U SBOJIIOLHH.

4 Jlaboparopras pabora Ne 1 «CpaBHEeHHE BUIOB TIO 2 0.5

25.09.2023

MOP(OJIOrHIECKOMY KPUTEPHUIO»

5 JBKyIme cHiibl (3IeMeHTapHbIe (PaKTOPbI) IBOTIOLIUH 2 02.10.2023

6 EctectBennsiit 0T00p U ero hopmMbl 2 09.10.2023
PesynpTaThl 3BOJIIONMN: TPHCTIOCOOICHHOCTH OPTaHU3MOB U
BHuI000pazoBanue. Jlabopatopras padota Ne 2 «Onmcanne

7 . 2 0.5
MIPHUCIIOCOOIEHHOCTH OPTaHU3Ma M €€ OTHOCHTEIHHOTO 16.10.2023
XapaxkTepa»

8 Hanpapnenus u mytu MakposBojoiuu. HeobpatumocTtsb 5
SBOJIIOIUU 23.10.2023

9 [IpouncxoxneHue >KU3HN Ha 3emire 2 30.10.2023

10 I'eoxpononorus. PazButue xu3HU Ha 3emiie 1o 3paM U 2
rnepuoaam 13.11.2023
OCHOBHBIE ATalbl HBOJIOIHMN PACTHTEILHOTO U YKUBOTHOTO

11 mupa. [IpakTudeckas padota Ne 1 «/3ydenne nckomaeMprx 2 0.5 20.11.2023
OCTaTKOB PACTCHUH M )KUBOTHBIX B KOJIJIEKLIHIX)» o

12 CoBpeMeHHas crucTeMa OpraHu4ecKkoro Mupa 2 27 11.2023

13 O060011eHre 1 TOBTOPEHUE H3YUYEHHOTO 2 04.12.2023

14 KonTtpoabnas padora Nel 2 11.12.2023

15 DBOJIONHS Y€JI0BEKA (AHTPOTIOTEHE?) 2 18.12.2023

16 JBwxymmme cuisl ((hakTophl) aHTPOTIOT€HE3a 2 25 122023

17 OCHOBHBIE CTaJUH 3BOJIIOIMHU YeJIOBEKA 2 15.01.2024

18 YenoBeueckue pachl ¥ IPUPOTHBIE aJalTallMK YeIOBEKa 2 29 01.2024

19 O600menue o Teme «BoO3HUKHOBEHHE U Pa3BUTHE KU3HU 2
Ha 3emie» 29.01.2024

20 Oxonorus Kak Hayka. Cpenpl 0OUTaHUS U DKOJIOTHIECKIE 5
(haxkTopsI 05.02.2024

21 Abuotnueckue daxTopsl. JlabopaTopnas padora Ne 3. 2 0.5




«Mopdoorudeckne 0COOSHHOCTH pacTeHUN U3 Pa3HbIX
MecT obutanusy. JlabopatopHast padota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay

12.02.2024

22

buotnueckue hakTophI

19.02.2024

DKOJIOTHYECKUE XaPAKTEPUCTHUKH MOMYIISAIHH.
23 [pakTuueckas padora Ne 2 «[loacuér mmoTHOCTH 2 0.5 26.02.2024

HOMYJISIIAIA Pa3HBIX BHIOB PACTEHHI» o
24 Coo0r1iecTBa OpraHu3MoOB — OUOIICHO3 2 04.03.2024
25 DKOJIOrMYECKUE CHCTEMBI (IKOCHCTEMBI) 2 11.03.2024
26 OCHOBHBIE ITOKA3aTeIH SKOCUCTEMBI. DKOJIOTHUYCCKIE 9

nupamusl. ColicTBa skocucteM. Cykieccus 18.03.2024
27 [IpuponHbIe SKOCUCTEMBI 2 01.04.2024
28 AHTpPOTIOTEHHBIE 3KOCHUCTEMBI 2 08.04.2024
29 Buochepa — rinobanbHas 3xocucTeMa 3eMITH 2 15.04.2024
30 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCHEpPhI 2 99 04.2024
31 YenoseuecTBO B Orocdepe 3eMin 2 29.04.2024
32 0060061meHue TeMbl «Co00IIECTBa M SKOJIOTUICCKUE 5

CHCTEMBD) 08.04.2024
33 KonTposbHas padora Ne2 2 15.04.2024
34 PesepBHBIiT ypok 2 29.04.2024

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2.5







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

* buonorus, 10 knace/ benser JI.K., Jemvmui I.M., Ky3unenosa JI.H. u npyrue; nox penakuueii bensiepa
K., Iprmmmma .M., AkmonepHoe o0mectBo «M3aatenbetBo «IIpocBerenuey

* buonorus, 11 xnace/ benses JI.K., bopomun I1.M., deivmmum .M. u apyrue; noz peaakmuen bensesa
J.K., Oemvmmana ['M., AkumonepHoe o6riectso «M3narensctBo «IIpocBenieHune»

MeTtoaudeckne peKOMEHAAINH (M IPaKTHKYM) TIPOBEIEHHS TaO0PaTOPHBIX padOT C NCIOIB30BaHUEM

obopynoBanus «Touku Pocray.

METOIUYECKHUE MATEPHUAJIBI IJI51 YUYUTEJIA

Mertoanueckoe mocoone

U PPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbl CETU HHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






