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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUUECKYIO OCHOBY JUISI OIPENEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyainpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHUA,
pe3yiabTaToB O0y4eHUs U TPeOOBAHMH K YPOBHIO HOJArOTOBKH BBIITYCKHUKOB, IOJIOKEHHS 00
O0IMMX LEeNSIX M MPUHIHUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHUS O crienupuke OUOJIOrHuH,
e 3HAYCHHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUEHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CoryiacCHO Ha3BaHHBIM TIOJIOKEHUSM, OMPEAETICHBl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o 6MoNOruy U €€ CTPYKTypa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O IENsX, 00 o0mIei cTpareruu 00ydeHus,
BOCIIUTaHUsI M pa3BUTUS oOOydaroIuXcs cpeacTBamMu ydeOHoro mnpeamera «buomorusy,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue 110
paszenaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4EHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBs3€H, JIOTUKH 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLIIXCS.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHBIM M HPEIMETHBIM pe3yibTaTaM oOydeHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00y4aromuxcs 1mo
OCBOCHHMIO COJIEPKaHUsI OMOJIOrMYECKOro 00pa30BaHMsL.

B mporpamme mo 6umonorum (10—11 xaccel, 06a30BbI ypOBEHb) peaqn30BaH MPUHIUII
IPEEMCTBEHHOCTH B H3y4yeHUM Ouojioruu, Onarojapss uYeMy B HeH IpOCMaTpUBaeTcCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoi cpene. IloaTomy Hapsay ¢ u3ydeHHEeM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAHUH O CTPOCHHUH XHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YeloBEeKa, MEAMKO-TEeHETHUYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHWE BHUMAaHHMSA K NPUKIAIHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECHeUeHHs YCIOBUM Ui pelieHus
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHEe y O0YyYarOUUXCs CHOCOOHOCTH AAANTHUPOBATbCd K M3MEHEHHMSAM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOYydYalOIIUXCS MPEICTABICHUNH O HAydyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O JKUBOM MpUpoe, €€ OTIIMYUTEIbHBIX IPHU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS UIS: TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHuss (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOW MIPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS UMEET TakXkKe JUIs pEIIeHUs BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
O6uonorun obecrieynBaet yCIIOBUSA e ¢bopmupoBaHus UHTEJUICKTYaIbHbIX,
KOMMYHHKAIIMOHHBIX M MH(OPMAIIMOHHBIX HaBBIKOB, 3CTETHMUYECKOW KYJIbTYphl, CHOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHU C MPENCTaBICHUSMH U3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpaduu. HazBaHHbIE MON0XKEHUS O NTpeIHA3HAYCHUH Y4eOHOTO



npenMera «buUoNOTHs» COCTaBUIM OCHOBY U OMNpPEIETICHHs IMOAXOI0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOUIUECs TOJKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTBl COJIEpP)KaHUs, KOTOphle CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro Marepwaia B MporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMU. B COOTBETCTBMH C 3THM B
CTpYKType y4eOHOro npenmera «buonorus» BBIIEIEHBI CIENYIOIINE COJIepKaTeIbHble JINHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenuss yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIJICHHE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 9TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HCHHBIX TTPOOJIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTCs peleHrueM CIeAYIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBUJiaX, CIYKalUX OCHOBOW ISl (pOPMHUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alIluH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHY;

dbopmupoBaHre y 0OyYaromUXcsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alIliu;

CTaHOBNIEHHE Yy OOydJarommxcsi oOmiel KynpTyphl, (QYHKIMOHAIBHON TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHHe y OOYYArOIIUXCS YMEHUW HILTIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKUX
3HAHUM B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCMHUTAHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBL,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOACHUS STUYECKUX HOPM TPH TIPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKW3HM ISl OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH IO OTHOIICHUIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmero oopasoBanus «buonorusy», nzydaemast Ha 6a30BOM ypOBHE,
ABIIIETCS. 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOISIIIMM B COCTaB IpeIMETHOW oOliactu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUsI OTBOJUTCS
68 yaco: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Henento).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(dbopMHpOBaHUN COBPEMEHHON HAYyYHOU KapTHHBI MUupa. CucTemMa OMOJIOTHYECKUX HAYK.

MeTopl TO3HAHUS KUBOM MpUPOIbI (HAOIIOEHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

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

Tabmuie! U cxeMbl: «MeTOo/IbI TO3HAHUS )KUBOW TPUPOJIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass pabotaNe 1. «Mcmonb3oBaHue pa3IUYHBIX METOAOB NPHU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT Hu3ydeHus Ouonoruu. OTIHYUE KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAJIbHBIX BeleCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6€TKOB. AMUHOKHCIOTBI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHHUMbIE AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornueckue karamu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJHMCaxapuibl (KpaxMmal, TJIHKOTeH, [eJUToNo3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [unpopunbHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxneunnoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynxnun PHK. Buast PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopusi — mpuUMep B3aUMMOIECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/Ibl U3yUEHHSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmme nMpu3Hakyu KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, monekyibl [JHK kak renernueckwuii anmapar, cuctema CHHTe3a 0eka.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuabl. IIpoucxoxaeHne MUTOXOHAPUA U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sijipa: saaepHas 000104Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JE€MEHTOB B  HEXHBOM  IPUPOIE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapuoTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHWE IS TPOBEACHHUS HAOIIOICHUM,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX M
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMMIIALINSA (PHEpreTUYecKuii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHsbiii. Pons depmeHToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KU3HHU Ha 3emiie. BiausHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTEe3UpyIole OakTepuu. 3HauUCHHE XEMOCHUHTe3a JIs JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE JAbixaHue. OKUCIMTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cunresza. l'enHernueckas wunpopmarms u JIHK. Peanumzanums
reHeTH4YecKol mHpOopManuu B KiIEeTKe. | eHeTUUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIUS —
matpuunblii cuHTe3 PHK. Tpancnsauus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeKa.

Heknerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U YelIOBEeKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMyHoaeduinTa 4eaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpHUIIMSA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

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

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUS,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
(GyHkunoHMpoBaHME TeHa», «CuHTe3 Oenka», «l'eHernueckuii kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbld 1mKia Bupyca CIIHMla, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIM MK kieTkd. Mutepdaza u murtos3. IIpoueccsl,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cunte3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIII Habop — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomaruel. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHUYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

lenenne xnerkn — muto3. Cramgum muto3a. [lpouecchl, MpoucXonslive Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecrojioe M MoyioBoe. Buapl  Oecrnosnoro
pPa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHHME,
BEreTaTUBHOE Pa3MHOKeHUE. MCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHHU3MOB, €0 3HA4YEHHE JUISA
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu meiosza. [Iporeccsl, mpoucxonsiiue Ha cragusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3oBaHUE M pa3BUTHE IOJIOBBIX KIETOK — raMeT (CrepMaTo30uj,
ANlIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS SIMIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHS Y IO3BOHOYHBIX JKUBOTHBIX: ApPOOJIEHHE, TacTpyssius,
opranoreses. [TocramOproHnanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pactenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaluU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHUE pacTeHMi», «JleneHue KIeTKu
OaxTtepuii», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbBD», «KIIETOUHBINH UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOTIMTAIONINX U YesoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrepMaTo30ubl MIIEKOMUTAIOIIET0Y,
«linexnerka Miekonurampomero», «KapnoknHe3 B KIeTKax KOpellKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoil XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGoparopHas pabota Ne 3. «HabmiofeHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.



JlaboparopHass pabotra Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. lcropust pa3Butus reHeTukd. Ponb nurosoruu u
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKU. BKIIa[ pOCCHICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJIEKYISIpHO-
reHeTudeckuii). OCHOBHbBIE T€HETUYECKHE MOHATHUS. | eHeTnYecKkass CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHWS  MPU3HAKOB, ycTaHoBIeHHble [.  MeHaenem.
MounorubpunHoe ckpelBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacHICIUIeHUs Npu3HakoB. [mmnore3a uuctorel ramer. [lonHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAaHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonp3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.

CuenneHHoe HacieqoBaHue mpu3HakoB. PaGora T. Moprana 0o CcHemIeHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['enetnka nosa. XpoMOCOMHOE OIpEACIICHHE 10Jia. AYTOCOMBI M IMOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas. Poiib cpespl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuuonHssiii psg u BapuauvoHHas kpuas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wiy reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 © mMoNOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
M3MEeHUYNBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa U
MPUYHHBI MyTaluidi. MyTareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3meHunBocty H. M. BaBunoga.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUEe TEeHOTHUIIA: IOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEHOTUIUPOBaHKHE, B TOM uyucie ¢ nomombio [1[P-ananmusza. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble OoNe3HH, OONE3HM ¢ HACIEICTBEHHOW MpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue © TeHepaTuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, AUATHOCTUKH, MPOPHUIAKTUKHA U JIEYCHHUS] TeHETHYECKHIX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYCHHWE MEAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

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

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro UIUTOI€HETHYECKas OCHOBa», «3aKOH YHCTOTHI TaMET»,
«durunOpunnoe ckpeuBanuey, «L{uTomorndeckue OCHOBBI JAUTHOPHUIHOTO CKPEIIHMBAHUS,
«Metio3y, «B3anmoneicTBre ajmielbHbIX T'€HOBY, «[ €eHeTHuYeCKnue KapThl paCTEHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusmeHunBoctu», «MoaudpukanroHHas
W3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropayn, «'eHeTHKa Trpymnm KpoBu», «MyTamroHHAs
U3MEHYUBOCTb.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHpOBaHHE», «urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30duIbl HAa TOTOBBIX
MHKpOIpenapaTax.

[TpakTuueckas padorta Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U goMecTukanus. Yuenune H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpaszusi KyJdbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpPT, NOPOAA, IITAMM.

CoBpeMeHHbIE METObI CENEeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kuBOTHBIX. OlIeHKa 3KCcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
HepoactBennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHHS
pexombunantHot JIHK wu Tpancrenneix opranusmoB. Kierounas umxenepusi. Knetounsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
T€HETUYECKU MOAU(PUIIUPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akagemuka M. @. HWBanoBay, «llomummougus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHUSI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi«OCHOBHBIE METOABl W JOCTHKCHHS CENEKIMM PACTeHUW W KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIA y4acTOK, B TEIUTMYHOE
X035IUCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA MIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIIOIMOHHAA TEOpUsS U €€
MECTO B OMOJIOTUU. BinsiHIE YBOIOIIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeugerenbcrBa 3BoOLMU. [laneoHTONOrMYECKHe: MOCIEA0BATENbHOCTh MOSBICHUS
BUJIOB B MMaJICOHTOJIOTMUYECKON JIETOIMCH, TepeXxoanbie popMbl. buoreorpadudeckue: cXoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJICTBA U Pa3jIvuus SMOPHOHOB DPa3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, pPYAMMEHTapHbIC OpraHbI,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX ITyTeH y BCEX OpPraHU3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyuiye cwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

MukposBontonus. [lonynsanuus kak eIMHALIA BUJIA U SBOJIFOLUU.

JBuxkymue cuibl ((pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TpoIecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiinoHHble BOJHBI U Apedd reHoB. M3onmduusa u
MUTpanus.

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

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yabTaT dBoonud. [IpuMepsl npucnocoOnenuit
y Opranu3MoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MaxkposBomonus. @opMbl dBOMIONUEU: uUIeTHYeCKasi, TUBEPreHTHAs, KOHBEpreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

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

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmunpel u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJbllin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBeHHbii  0TOOp», «MHOrooOpasue copToB pacTeHui», «MHoroo0Opasue mopoa
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHUYUBOCTbBY, «ApomMopdo3bI»,
«Mmunoanantanuny, «OO0mmas aereHepainusy, «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra mnyremectBus Y. Jlapuna», «boprba 3a cymiectBoBanue», «I[Ipucrnoco0ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue, « IKOJIOTUUECKOE BUI000PA30BAHHEY.

Ob6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPAacKH, HAOOp III0A0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HalpaBJIEHUs 3BOTIOLUNY, 00bEMHAs MoeNb «CTpOeHUE TOJIOBHOTO MO3Ia O3BOHOUHBIX).

buoreorpapuyeckas kapra Mupa, Kouiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe nArymku», Mukpornpenapat «/pozoduna» (HOpMma,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

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

JlaGopatopnass pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emie.

JloHayuHbIE TIPEICTABIECHUS O 3apOXKAECHUHU XKU3HU. HaydHble rumores3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPXKACHUE
XUMUYECKOW 3BoJtoniK. HavdanbHble 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
®dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xu3sHu Ha 3emsie mo d3pam u nepuojam. Karapxeil. Apxelickag H
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHIHCKUNA, OpPJIOBUKCKHUU,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

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

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

CucremMa opraHM4ecKOro Myupa Kak OTpakeHue 3BOJIOLMUA. OCHOBHBIE CUCTEMATHUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuxymme cunbl  (pakTopsl) aHTpomorenesa. HacneincTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyAa, MBILUICHUE,
peub.

OcCHOBHBIE CTaJuU M BETBU HBOJIIOLIUM YEJIOBEKA: aBCTPAJIONUTEKH, YeloBeK yMeblil,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKas), HETpo-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. /lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTeMbI», «Pa3BUTHE OpraHUuYecKoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeMa OpraHM4ecKoro Mupay», «CpaBHEHHE aHATOMHUYECKHUX YepT CTPOEHUS
YeloBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymsiku  «[IpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTaeckas pabota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTEKLIUSX .

DKCKypcusi «IBOJIIOIUS OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. OpranusMsbl U OKpPYKal0Ias cpena.

Okojyorusi Kak Hayka. 3ajadyd M pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS ~ OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3AylLIHAs,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukarust sxomornueckux (akTopoB: aOWOTHYECKHUE,
OMOTHUYECKUE U aHTPOIMOTeHHBIC. J[eliCTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBL.

AlGuotnueckue  (QaxkTophpl:  CBET, TEMIlEpaTypa, BIAXKHOCTb. DoTomepuoausm.
[TpucnocoOieHns OpraHu3MoB K JeHCTBUIO aOHOTHYECKHX (haKTOPOB. bruonornueckue puTMel.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

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

JlabopaTopHble 1 IpakTHYeCKUe padoThI:

JlaGopatopHas pabora Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUH U3 pa3HBIX MECT
oOUTaHUY.

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

[TpakTuueckas padorta Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuomeHo3a:  BHJOBaf,
IPOCTpaHCTBEHHasl, Tpopuueckas (mumieBasi). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucrembl (3kocucremsl). IlonsTne 006 3KocucreMe U OUOreoIeHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTesld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE NHpaMUAbl: MPOAYKLUHU, UYUCIEHHOCTH, OuomMaccel. CBoMcTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuThe. CyKIeccHs.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II100aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

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

YenoseuecTBo B Onocepe 3eMian. AHTPONIOTeHHbIe n3MeHeHus B Onocdepe. [odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCcTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuuel u cxemsl: «llumesslie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuraHusy, «IKoJoruueckas mnupamuaa», «buochepa u yenoBex»,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTEMAa XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUS BO3JlyXa M TPYHTOBBIX Bona», «llouBa — BaxkHeiimas
cocrasistonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QdexT», «DakTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azora B mpupoze».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTtBay, Koutekuumn — «buoneno3», «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM 3KOJIOTHYECKUM TpyInaM oxHoro Buna, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMBI 11O BUOJIOI'MA
HA BA30OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA
Cormacho ®I'OC COO, ycraHaBnuBarOTCI TpeOOBAaHUS K pe3ylIbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEMETHBIM H
MNpECaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS HpeaMera «buosiorus» BblIEIEHBI
CIEyIOIIe COCTABIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA POCCUHMCKOW  Tpa)KIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIIPEAEICHHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKJIEHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M UCTOPUUYECKHUX TPATUIIUNA Pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  yCTAaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IMPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH 1IETTU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buoiorus» AoCTUraroTCs B €IUHCTBE
y4eOHOM M BOCIUTATEIHHOU NEATEILHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMHU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHA B
oOuiecTBe MpaBUJIaMH U HOPMaMHu MOBEAEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3WULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHHUS K 3aKOHY U TMPABOIMOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aWMHOTO
YBaXEHHS, OEpEeKHOT0  OTHOIIGHHWS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJULUsAIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» JOMKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIMXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMid, TO3UTHUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  0OIIecTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U OMNbITa AESITEIBHOCTH B MPOLECCE peaiu3alid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1)rpaaancKoro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0YyYaroIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOr0 00I1IeCTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3JaHUH YICOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3MIMIO TI0 OTHOWIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HU U OOBICHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBYS JIOJCH ¢ pa3sHBIMU yOSXKIEHUSAMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COIUATBHBIM
MTOJIOKEHUEM;



TOTOBHOCTL K COTPYAHUYCCTBY B HPOHCCCC COBMCCTHOTO BbIITOJIHCHHUA y‘Ie6HBIX,
MO3HABATEJIbHBIX M UCCIEAOBATEIbCKUX 3aJad, YBAXXUTEILHOIO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHNS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPa’KIaHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKECHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

OCHHOCTHOC OTHOWICHHWEC K IMIPUPOAHOMY HACICIUIO W HIaMATHHKaAM IIPUPOLI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OHMOJ0TUH, TOHUMAaHU 3Ha4eHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 W IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIHUTENSM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTCﬁ CEMEUHOU JKU3HU B COOTBETCTBUHU C TpaguluusaAMu HapoaO0B
Poccumn;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHIA,

MOHUMAaHHUE YMOILIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPAKCHHIO B PAa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUC MPOSABIIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI  3A0POBbS U
IMOLUMOHAIBLHOI0 GJIArONOJIy4usi:

MOHUMAaHWE W pealn3aius 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0ZieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

IMNOHUMAaHHUEC HOCHHOCTU IIpPpaBUJI HWHIAUBHUAYAJIBHOIO W KOJIJICKTUBHOI'O 0e30IacHoro
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs aiKoroid,
HApKOTUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0TO0HE;

TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U COI.[I/IﬂJ'II)HOﬁ HampaBJICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKYHO
NesITeTbHOCTb;

UMHTEpEC K pa3imuyHbiM chepam mpodeccHOHATBLHON AESITeTbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUH BCel
KHU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS



HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHHE K MPUPOe KaK UCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHNS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs OKPYKAIOILEH CPEJIbI;

OCO3HAHME TTI00AITBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTh MCII0JIb30BaTh MIPHOOpPETaeMble IPU U3Y4YEHUH OMOJIOIMU 3HAHWS U yMEHUS
OpU pEIHICeHUH MPOoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHHEM (cOoOIr0AeHNE
IIPaBWJI IIOBEIEHUS B IIPUPOJEC, HAIPABICHHBIX HA COXPAHCHHE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE [EHCTBUM, NPHUHOCIIIMX BpEI OKPYKAKOLIEH IPUPONHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIECACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJIUYUE Pa3BUTOIO HKOJOTWYECKOTO MBIILIEHUS, SKOJOTHYECKOM KYJIbTYphl, OINbITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCS HMMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOMN AESITEIbHOCTU YKOJIOTMYECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M  OOILNECTBEHHOM MpPAaKTUKM, OCHOBAHHOIO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOI M UNTATENILCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/JaHUU LIETOCTHOTO MPEACTABICHUS 00 OKPYKaIOLIeM
MUpE Kak O €IMHCTBE MpPHUPOAbI, dYeloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHNH POoOIeM COXpPaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LIMBHIM3ALMU: OOECeueHus
HOBOI'O YPOBHS pa3BUTHsI MEIAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALlUOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit Ipu U3y4eHUH OHOJIOTUY;

MOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJIb30BaTh IMOJydaeMble 3HAHHUS IS aHalIW3a M OOBACHEHHs SBJICHUHN
OKpYKAloIIero MUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJIIOYEHHsST Ha OCHOBE HAy4yHBIX (D)AaKTOB W MMEIOUIMXCS JAHHBIX C LENbI0 TOJTY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKHUE 3HAHUS JUISl peIleHHs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE IIEHHOCTH HAy4YHOH JE€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUH IO OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMHU
NOTPEOHOCTAMH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe PE3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bHOJIOTHS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC



(MeXTpeaIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TpOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCajbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00€CIEUNBAIOIINE
dbopMupoBaHue (QPYHKIIMOHAIBHON I'PaMOTHOCTH U COLMAJIbHOM KOMIETEHLHU O0YyYaroIuxcs,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIE YyueOHBbIC ACHCTBUS B IMO3HABATENbHON U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OCBOCHHUS MPOrpaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1)0a30Bble JIOTHYeCKHUE JeiicTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallu3MpOBaTh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHUS, KIACCH(PHUKAIMH, OOOOIIEHHs), PpACKPhIBATh CMBICT OHOJIOTHYECKHX
MOHSTHI (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMU MOHITHIMH);

ONpEeAeATh LEIH JEATEIbHOCTH, 3ajaBasl HapaMeTpbl U KPUTEPUU HX JOCTUKEHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTaBICHHBIMU LETSIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHEHHS (AKTOB W SBICHHHA KUBON
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIEHUS (MHIYKTHUBHBIEC, JAECIyKTHUBHBIE, IO aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTUYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PAa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabarbIBaTh IUJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCThH, OLIEHWBATH COOTBETCTBHUE PE3YJHTATOB LEISM,
OIICHUBATh PUCKHU MOCIEICTBUI IESITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTHBHOE MBIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

2)6a30Bble HCCIEI0BATEIbCKHE AeiiCTBHA:

BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHus MPaKTUUECKUX 3aa4, IPUMEHEHHUIO Pa3INYHbIX METO0B MMO3HAHUS;

UCIIOJIb30BaTh PA3JIMUHbIE BUJbI ACSATENBHOCTH MO TOJYYEHHIO HOBOIO 3HAHUS, €ro
MHTEPIIPETAllUY, TPEoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

dbopMHUpPOBAaTh HAYYHBINA TUI MBIIIJICHUS, BIAJIETh HAYIHOW TEPMUHOJIOTHEHN, KITFOYEBBIMHU
MOHSATUSMU U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATENbHON AESITEIBHOCTH M
JKU3HEHHBIX CUTYalMSIX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3a7ady, BbIABUTaTh
TUINOTE3y €€ peIlIeHUs,, HaXOAUTh apryMEHThl ISl J0Ka3aTelbCTBA CBOUX YTBEPXKICHUMH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;



JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MMOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po(heCcCHOHATLHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B  I[IO3HABAaTEIbHYI0O M  MPAKTUYECKYID  001acTu
KU3HEJEATENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HUJEH, IpEAararb OPUTMHAJIbHBIE MOJAXOAbBI U PELIEHMs, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIEC PEIICHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3UYHBIX MCTOYHHMKAX HH(OpManuu (TEKCTe yuyeOHOro mocolus,
HAYYHO-TIOMYJIIPHON JUTEpaType, OMOIOTHYECKUX CIOBAPSIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0azax gaHHbIX, B UHTepHeTre), aHAIW3UPOBaTh HHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATh pa3jMuHbIe METOIbl MPH IMOUCKEe U O0TOOpe
Ounonoruveckor HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

NpUOOpeTaTh OMBIT HCHOIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI,
COBEPLIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3IMYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OPMY MPEACTABICHUS OHOJOTHYECKOU
uHpopManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIIONIb30BaTh HAY4YHBIM $3bIK B KauecTBE CpeACTBa HpH paboTe ¢ OHOJIOTrHYeCcKOn
uH(popMaLuel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MAaTEMaTHUYE€CKHE 3HAKU U CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/ICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHpOpMAIMH, HHOOPMALIMOHHON
0€30MacHOCTH INYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1)o6menne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HU, aKTUBHO Y4acTBOBAaThb B JHAJiOre
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3a/JaBaTh BOIPOCHI, BBICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHUs TMIpe/UlaraéMoi 3aJadyd, YYMUTHIBATH MHTEPEChl W
COTJIACOBAHHOCTH MMO3ULIUHI APYTUX YYaCTHUKOB JAHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJCTBA OOLICHMs, MOHMMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallUul, YMETh cMr4aTb KOHQIUKTHI U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMAaTh HaMepeHUs
JPYTuX JOAEH, NPOSIBIATh YBAXHUTEIHHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJb30BAHUEM SA3BIKOBBIX
CPEJICTB.

2)coBMecTHAS 1eATEJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
peleHn OMONIOTHYeCKOi MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4jeHa KOJUIEKTHBA,

OPUHUMATh IeJId COBMECTHOW JEATENbHOCTH, OPraHU30BbIBAaTh U KOOPIMHHUPOBATH
JNIEUCTBUA MO €€ JOCTUKEHUIO: COCTAaBIAThH IUIaH ACHCTBHUH, pPacCIpelesiaTh PO C y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJOr0 YYaCTHHKA KOMaHbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;



npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

1)camoopranuszaums:

UCITIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui BBIABICHHS NOpOOJeM W UX pELICHHS B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M MOCTYIKaX IO OTHOIIEHHUIO K >KMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEHUs MPOOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHH;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MIPEANOYTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATH (POPMHUPOBAHHIO M TIPOSIBIICHUIO IIUPOKON SPYIUIIUHN B Pa3HBIX 00JIACTIX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsM, BHOCUTb KOPPEKTUBBI B JAESATEIHHOCTb, OLIEHWBATH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

BJIaJICTh HaBBIKAMU M1O3HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEpIIAaEeMBbIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI peIeKCUI
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3)npunsaTHe ceds M IPYrux:

NpUHUMATh ce0sl, TOHMUMasi CBOM HEIOCTATKU U IOCTOUHCTBA,

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OUIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeJIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHUsl nporpamMmmbel COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHHIO, HMHTEPHpPETAllMd U NpeoOpa3OBaHUI0 3HAHHM, BHJbI
JeSITeIBHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe€ B pEaJbHBIX KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosjorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBICHBI 10 roJjaM 00yueHHUs.

[IpenMeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

Cc(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPAaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;



YMEHHE PacKphIBaTh COJIEpPKaHWE OMOJOTUYECKUX TEPMUHOB U TOHSATHUHN: )KU3HB, KIIETKA,
opranusM, Merabosm3M (OOMEH BEIIECTB M IPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsnusi), YpOBHEBasi OpraHu3alMs JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME M3J1araTb OMOJOTMYECKHE TEOpPUM (KJIETOYHAas, XPOMOCOMHAas, MyTalllOHHas,
HEHTpaJbHAs JOTMa MOJIEKYJIsipHOM Owmosyorun), 3akoHbsl (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
Bagunosa), onpeaensaTs rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus ¢ MpOBEJCHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJNYyYEHHBIX PEe3yJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBO/bl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICISTH CYHICCTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTUYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJ0TBOPEHUS, PAa3MHOXKEHUSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHUE TPUMEHSTH MOJy4YeHHBIC 3HAHUS I OOBSCHEHHS OMOJIOTHUYECKUX IPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MacCHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TOBEACHHUS B OKpYKaloIled MNPUPOAHON Cpele, MOHMMaHHE HEeO0OXOIUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYEeCKHE 3aJadyl Ha MOHO- W JUTHOpUAHOE
CKpeIIMBaHNe, CLEIUIEHHOE HaclleJIOBaHUE, COCTaBIATh CXEMbl MOHOTMOPUIHOTO CKPEIUBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJIHATH JTAOOPAaTOpHBIE W MpaKTHUecKue paboThl, coOMIOaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHHBAThb W HHTEPIPETHUPOBATH HH(OpPMAIMIO OHMOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMaNNK, HAyYHO-TIONYISPHBIE MaTEepHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[aBaTb COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTMYECKYI0O HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJM OWOJIOTMM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOHN €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEeKa JJIsl peIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh CO/IEpKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHM: BUJI, TOMYJISIINS,
reHO(OH[, HBOJIOLMS, JBIKYIIHME CHIIbl ((AKTOpPbI) OSBOJIOLUHU, MPHUCIIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKTOpbl, HSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, LIENH MUTaH!s, SKOJOrnyecKas nupaMua, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTh Ouonoruueckue Teopuu (dBomounoHHass Tteopust Y. JlapsuHna,
CHUHTETUYECKAsl TEOPUS SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaiieHHH W mytei sBomonuu A. H. CeBepiioBa, ydeHus o
ounoctepe B. U. BepHanckoro), onpeaensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;



YMEHHE BJIaJIeTh METOJAaMH HAay4yHOTO IMMO3HAHUS B OMOJIOTWU: HAONIOJACHHUE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbl HA OCHOBAHUU IIOJYyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIETATH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOICHO30B U HKOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JCHCTBHS KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHUCTEMAaX, AaHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEH MECTHOCTHM, KpPYroBOpOTa BEIIECTB UM OMOr€OXMMHMUYECKHUX LHKIOB B
ouocdepe;

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS /Il OOBSCHEHUS OMOJIOTMYECKUX IMPOLIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PELICHUI B MOBCEHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYKAlOIIeH MPUPOAHONH cpele, MOHUMaHHE HEOoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouonoruu Ui paloHaIbHOrO
MPUPOIONOIB30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33a/ayd, COCTaBJISTh CXEMBl IEepeHOca
BEIIECTB U SHEPTUU B dKOcHUcTeMax (L[EeNH MUTaHuUsA);

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M TPAKTUYECKHUE PAa0OTHI, COONIONATHh MpaBWiIa TPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHHUS M3 Pa3IMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOM HWH(QOpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHANIbl), pPacCMAaTPUBATh TJIOOAIbHbBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATh MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHPOPMAIUI0 M3 HECKOJbKUX HMCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnuoreka [{OK
L brororist kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [JOK
p H https://m.edso0o.ru/7f41c292
. bubnuoreka [{OK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 JKHSHECATENLHOCTS KICTKH 6 https://m.eds00.ru/7f41c292
5 Pa3smHOXeHME U HHANBUAYAIBHOE PA3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.eds00.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41c292
but6mmorexa [IOK
P 1
8 C3CPBHOC BpeMA https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTsbI
pecypchl
bubnunoreka LIOK
1
BomTIOLKOHKAs GHoNOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 O 1
PTAtHsME! 1 ORpyarotliat cpena > https://m.edsoo.ru/7f41cc74
bu6nunorexa LIOK
4 9
CooO1iecTBa ¥ SKOJIOTHUECKHUE CUCTEMBI https://m.edsoo.ru/7fA1ccT4
bu6mmoreka IIOK
5 P 2
C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KonuyectBo yacos Hara
DJIeKTPOHHBbIE HU(PPOBBLIE 00pa3oBaTe/LHbIE
n/ | Tema ypoka Bcer | Kourpoabnnl | Ilpakruyecku | H3y4YeHH pecypebr
n 0 e padoThI e padoThbI |
1 buonorus B 1 bubmuoreka [JOK
CHCTEME HAYK https://m.eds00.ru/863e6122https://m.edso0.ru/863e63



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
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

Merto1bl TO3HAHUSA
YKUBOU IIPUPOLBL.
[IpakTnueckas
pabora Ne 1
«Hcnonp3oBanue
pa3IMYHBIX
METOJOB MpHU
W3y4YEHUU
OMOJIOTUIECKIX
O00BEKTOBY

0.5

bu6mmoreka LIOK https://m.edso0o.ru/863e6122

bunonornueckue
CHCTEMBI,
MPOLECCHI U UX
W3y4YCHHUE

bubnuoteka [{OK https://m.edsoo.ru/863e6564

XUMHYECKUMN
COCTaB KJICTKH.
Bonau
MHHEPAIBHBIE COJIA

bubmuoteka [{OK https://m.edsoo.ru/863e674e

benku. Cocrtas u
CTpOEHHE OENKOB

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

DepMeHTBI —
OMOJIOTHYECKHEe
KaTaJln3aTOpPHI.
Jlaboparopuast
paborta Ne 1
«3yuenue
KaTaJIuTUYECKON
AKTUBHOCTH

0.5

bubnmuoteka L{OK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

(dhepmeHTOB (Ha
pUMEPE aMHJIa3bI
VI KaTaJiasbl)»

VTIieBoabl.
JInnmu et

bu6mmoreka LIOK https://m.edso00.ru/863e6870

Hykneunnosbie
Kuciaotel. ATD

bubmuoteka [{OK https://m.edsoo.ru/863e6d5¢

HcTopus u MeToibl
U3Y4YEHHUS KIIETKU.
Kiterounas teopus

bubnmoreka [{OK https://m.edsoo.ru/863e6e88

10

Kierka xkak
eJIOCTHAS KUBAs
cucreMa

11

Crtpoenue
3YKApPUOTUYECKON
KJIETKH.
JlaGopatopHas
pabota Ne 2
«M3yuenue
CTPOCHUSI KIIETOK
pacTeHui,
KUBOTHBIX, TPUOOB
1 OakTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpernapaTax
U MX OITUCAHUE»

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e6ffOhttps://m.edso0.ru/863e716
c

12

OOMeH BelEeCTB
Wi MeTaboIru3M

bubnmoreka [{OK https://m.edsoo.ru/863e766¢c



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c

13

dotocunTes.
XeMOoCUHTE3

bu6mmoreka LIOK https://m.edso00.ru/863e7c98

14

DHEPreTUYeCKUuii
oOMeH

bu6mmoreka LIOK https://m.edsoo.ru/863e7aae

15

JKu3HEeHHBIN UK
KieTku. [enenue
KJIeTKH. MuTO3.
JlaGopaTopnas
pabora Ne 3
«Habmronenue
MHTO3a B KJIETKax
KOHYHKa KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOTpernaparax»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e7dc4

16

Buocunres 6emka.
Peaknus
MaTpUYHOTO
CHHTE3a

bubmuoteka [{OK https://m.edsoo.ru/863e796e

17

Tpancasuus —
ouocuHTEe3 OeIKa

bubnuoteka [{OK https://m.edsoo.ru/863e796e

18

Heknerounslie
(OpPMBI JKU3HU —
BHPYCHI

bubnuoteka [{OK https://m.edsoo.ru/863e7540

19

®opmsbl
Pa3MHOKEHHUS
OpraHU3MOB

bubmuoreka [JOK
https://m.edsoo.ru/863e81b6https://m.edsoo0.ru/863e83
le

20

Meiios

bubnmoreka [{OK https://m.edsoo.ru/863e7f4a

21

Oo6pazoBanue u

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

pa3BUTHE TOJIOBBIX
KJICTOK.
O1iog0TBOpEHHE.
JlaGopaTopHas
pabora Ne 4
«3yueHue
CTPOCHHUS TTOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»

22

NunuBunyansHoe
pa3BUTHE
OpraHu3MOB

bubmuoteka [{OK https://m.edsoo.ru/863e8436

23

['enernka — Hayka
0
HACJIEACTBEHHOCTH
Y U3MEHYUBOCTH

bubmuoreka I{OK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HacCJIeIOBaHUS
MPU3HAKOB.
Monorubpuanoe
CKpeIllMBaHUe

bubnuoteka [{OK https://m.edsoo.ru/863e8878

25

Jurudpumnoe
CKpElLIMBaHUE.
3akoH
HE3aBHCUMOTO
HacJIeJOBaHUs
MIPU3HAKOB

bubnmoreka [{OK https://m.edsoo.ru/863e89a4

26

CrerieHHOoe
HacJIEIOBaHUE

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MIPU3HAKOB.
JlaGopaTopHas
pabora Ne 5
«3yuenue
pe3yIbTaToB
MOHOTUOPHUAHOTO U
TUTHOPHUTHOTO
CKpCIIUBAHUS Y
PO30(QUIIBI HA
TOTOBBIX
MHUKpOTpernaparax»»

27

I'eneTuka momna.
Hacnenosanue
MPU3HAKOB,
CIIETIIICHHBIX C
IIOJIOM

bubnuoteka [{OK https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCTSD.
HenacnencrBennas
W3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue
MOU(UKAITTOHHON
W3MEHUYUBOCTH,
ITOCTPOEHHE
BAPUALIMOHHOTO
psinau
BAPUALIMOHHOMN
KpHUBOW»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

Hacnencrsennas
U3MEHYUBOCTb.
JlaGopaTopHas
paborta Ne 7.
«AHaIIU3 MyTalUi
y Ipo3oduiibl Ha
TOTOBBIX
MUKpOTIperiapaTax

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8efe

30

T'eneTuka uenoBeka

bubnmoreka [{OK https://m.edsoo.ru/863e8d78

31

PesepBHBIii ypOK.
O6o06uienue mo
TeMe
«HacnencrseHHOCT
b U U3MEHYHMBOCTh
OpPraHU3MOB»

32

Cenexims Kak
HayKa | IPoIecc

bubmuoteka [{OK https://m.edsoo.ru/863e9214

33

Metonasl u
JIOCTHOKCHHS
CeJIEKIINU
pacTeHui u
’KHBOTHBIX

bu6mmoreka IIOK https://m.edsoo.ru/863e9214

34

buorexuonorus
KakK OTpacib
MIPOU3BOACTBA

bubnmoreka [{OK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I1O0
[NPOT'PAMME

34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabsubie | IIpakTuueckue
n/n Bcero u3ydyeHusi =~ odpa3oBaTesIbHbIE
padoTshI padoTshI
pecypcsl
1 OBOJIIOLMS U METOJIbI €€ U3YUYEeHHUS 1 bubmorexa [JOK
https://m.edsoo.ru/863ea20e
5 Uctopus pa3Butus npeacraBieHuin 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Mitipodposmiowts 1 https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak IeMeHTapHast
€MHHIIA BUJIA ¥ SBOJIOIIH.
4 JlaGopatopHas pabota Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJTIOTHUECKOMY KPUTEPHUIOY
5 JIBroKy1ue cuibl (371eMeHTapHbIe 1 bubnuoreka [IOK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
. bubnmuotexa [JOK
6 EctectBeHHbIi1 0TOOD U ero (opMbl 1 https://m.edsoo.ru/863e9edo
PesynbTathl 3BOIIOIUY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onmcanne https://m.edso00.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIbHOTO XapaKTepa»
3 HampaBnenus u nytu 1 bubnmoreka [JOK

MAaKpO3BOJOIHNHN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobOpaTtumocTs 3BOMIOIINN
10 Hcropust )xu3HU HA 3eMiie 1 METO/Ibl
e u3yueHus
1 ['unoTre3sl NPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 Pa3Butue xu3Hu Ha 3emiie no spam bubnmoreka [JOK
U IIeproJiaMm https://m.edsoo.ru/863eat6hbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHHOTO U KUBOTHOTO MHPA.
[IpakTrueckast padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHre NCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
PACTCHHIA U KUBOTHBIX B
KOJUTCKITHSTX
14 CoBpeMeHHas cuctema bubnuoteka [JOK
OPraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c
JBxyuue cuibl ((pakTopsl) bubnuoreka [IOK
16
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH DBOIOIAU
YelroBeKa
18 UYenoBeueckue packl M MPUPOTHBIC bubnmoreka [JOK
aZlanTalnuy 4esIoBeKa https://m.edso00.ru/863eaea2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HHKHOBCHHE U Pa3BUTHE
JKU3HU Ha 3eMIIie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 00uTaHUs U YKOJIOTHICCKHE bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsI

https://m.edsoo.ru/863eafec

AbuoTtndeckue (HakTopsl.
JlaGopaTopnast pabota Ne 3.
«Mopdonorudyeckue 0COOCHHOCTH

22 pacTeHul U3 pa3HBIX MECT 0.5 bubmorexa HOK
https://m.edso0o.ru/863eb10e
oburtanus». JlabopaTtopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bu6mmorexa [IOK
23 brotiieckie GakTope! https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomnyisiiun. [Ipakrndeckas padora
24 Ne 2 «[Toacuér TroTHOCTH 0.5
TIOTYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHuin»
o5 Coo01iecTBa OpraHu3MoB — bubnmnorexa [JOK
OHMOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPaAMUJIBI. bubmmorexa [TOK
. https://m.edso00.ru/863eb5fa
Cgoiictpa sxocuctem. Cykieccus
28 [Ipupoanslie 3x0cHCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnnoreka [JOK
IKOCHCTEMA 3EMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnnoreka [HOK

o6uocdepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emian 1
33 CocymiecTBoBaHUE TPUPOBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHIE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* buonorus, 10 wmacc/ [lonomapésa W.H., KopammoBa O.A., Jlommnuna T.E.; moxg
penakmueit [Tonomapéroit M.H., OOmecTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-TPA®»; AxuuonepHoe o6mectBo «M31aTeinbcTBO
«IIpocsemenue»

* buonorus, 11 xnace/ I[Nonomapésa U.H., Kopammoa O.A., Jlompwmaa T.E. u apyrue;
noa penakuuenn I[lonomapéroii M.H., OOmecTBo ¢ OrpaHuyeHHON OTBETCTBEHHOCTHIO
Wznarensckuit nearp «BEHTAHA-TPA®»; AxumonepHoe o6miectBo «l3aaTenbcTBO

«IIpocsemenne»

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS
"COopHUK 3amad mo obmielt Omonmorumu s moctynanomux B BY3e1", U. B. bonrosa;
"buonorus: ¢hopmsl U ypoBHH xu3HK", b.M. Mennukos; "Jlekuuu no oOmeit 6uonorun",

.H. Ilumenos.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

bu6nuoreka [IOK
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