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HHOACHUTEJBbHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY ISl ONPENIEICHUs
NOIXO0M0B K (opMHpOBaHHIO coJiepkaHusi ydeOHoro mnpeamera «buonorus» cocraBuiu
koHuentyanpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero oOpa3zoBanusi B Poccuiickoit ®enepanuu, a TakKe Ha OCHOBe XapaKTePUCTUKHU
TJIaHUPYeMbIX pe3y/IbTaTOB JyXOBHO-HPAaBCTBEHHOTO Pa3BUTUS, BOCIUTAHUS U COLMA/IW3ALIUA
obOyuaroluxcsi, TIpeJCTaBlIeHHbIX B (dejepasbHOM paboueli MporpaMMe  BOCITATAHUS,
MOJIOKEHUS O crieruduke OMOJIOTHH, €€ 3HAUCHUH B IMIO3HAHWUU KUBOUW MPUPOJIBI B O0ECTICUCHUT
CYIIIECTBOBAHMs 4eJIoBeuecKoro oodmiectBa. COrjaacHO Ha3BaHHBIM IMOJIOKEHUSIM, OIMPEIEICHbI
OCHOBHBIE (DYHKIIUH MTPOrPAMMBI 110 OUOJIOTHH U €€ CTPYKTypa.

[Iporpamma no Guosioruu 1aéT MpecTaBieHrue O LEesiX, 00 001el cTpareruu o0y4eHus,
BOCIIUTAHUS M PAa3BUTUS OOYYAIOIIMXCS CpeJACTBaMH YydeOHOro mpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpPY, paclpeleieHue Io
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeNbHOCTh M3y4YeHHUs y4eOHOro Marepuana C
Y4ETOM MEXKIIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pa30BaTEIBHOTO IMpoIlecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIUXCS.

B mnporpamme mo OHOJOTHMM TakXKe YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpEeJAMETHBIM M MpeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHOB yu€OHO-TIO3HABATEIBLHOMN JIEATEILHOCTH/ydeOHBIX NEUCTBUI 00YYaIOIIUXCS 110
OCBOEHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa30BaHUsI.

B nporpamme mo 6uornorum (10—-11 kmaccel, 6a30BbIif ypOBEHb) peaqn30BaH MPHUHIIUI
MPEeMCTBEHHOCTH B UW3Y4YeHUH Ouosioruu, Omarojgapss 4eMy B HeW MpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IICHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e JKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKalomlei
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOIIEOMONOTHUECKUX TEOpUM, a TaKkKe
3HAHWHA O CTPOSHUH )KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B HUX
IPOIIECCOB B TPOTpaMMe 1O OHOJOTWM yJEeNIEHO BHHUMAaHHE HCIOJIB30BAHUIO MOyYEHHBIX
3HaHWI B TOBCETHEBHOM XM3HU JJIs1 PEIICHUs MPUKIAJIHBIX 33/1a4, B TOM YHCIe: TPOGUIaAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUSA,
00OCHOBaHHS IKOJOTHUYECKH IEIecO00pa3HOro TMOBEACHUS B OKPYKAIOUIeH MPUPOIHOHN cpene,
aHaJIM3a BIIMSIHUST XO3SHCTBEHHOW JIEATEIIPHOCTH YEJOBEKAa HAa COCTOSHHE TPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJTHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMera «bHONIOTHSY MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECTeYeHHs YCIOBUHM ISl pelleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH ananTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHUs 3aHMMaeT BaxkHOe MecTo. OHa
obOecrieunBaeT (GoOpMHUpPOBaHHE y OOYUAIOIMIUXCS TPEACTABICHUNH O HAYyYHOW KapTHHE MHpAa,
pacuupsieT 1 00001IaeT 3HaHUs O KUBOM MPHUPOJE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alil M OHBOJIIOLMU, CO34aET YCJIOBUSA JUIS: TO3HAHUS 3aKOHOB >KMBOW MPHUPOJIBI,
dbopMupoBaHus (YHKIIMOHATHLHOW TPAaMOTHOCTH, HABBIKOB 37J0POBOIO M 0€30mMacHOro oOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIIJICHHS, [ICHHOCTHOTO OTHOIIICHUS K KUBOU MPUPOJIC U YETIOBEKY.



Bonbimoe 3HaueHne OWOJOTHS HMMEET TaKKe Uil PEIICHHWS BOCIHUTATEIBHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero oOpa3oBaHus, COIMAIM3ay oOydaromuxcs. 3ydenue
Oouonoruu obecreynBaeT YCIIOBHUS JUIST (dhopMupoBaHHUS MHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpali OMOJIOTUYECKUX 3HAHUW C MPEACTABICHUSMH M3 JIPYrUX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (U3HKH, XUMUU U reorpaduu. HazBaHHbBIE TTOJIOKEHUS O TIPEAHA3HAYCHUN YIeOHOTO
npenmera «buonorus» COCTaBUIM OCHOBY JUIS ONPEICIICHUS TOIXOJO0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOrpaMMe 10 OUOJIOTHH.

Ot60p conepkanus yaeOHOTO npeamMera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMHA KYJIBTYPOCOOOPA3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM OOYYaromuecs TOJDKHBI
OCBOUTH 3HAHUS U YMCHWS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEACISIONIIE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTelbHOCTH. Oco00e MECTO B ATOM cHUCTEeMe 3HAHUUN
3aHUMAIOT DJIEMEHTHI  COJEpXKaHHWs, KOTOpPBhIE CIy)KaT OCHOBOM sl  (opMupoBaHUS
MPEACTABICHUN O COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHHE MHpa H IEHHOCTHBIX
OpHUEHTAIUAX JTHYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuana B MporpamMme Mo OuoJIoruu
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSIX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTPYKType y4deOHoro mnpeamera «buojorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/bl HAYYHOTO MO3HaHU», «KileTka kKak OMoIoruyecKasi CUCTEMAY,
«OpraHu3m Kak Ouosiornueckas cucrtemay, «CucrteMa U MHOrooOpa3ue OpraHuYecKoro MHUpay,
«IBOIIOLUS KUBOU MPUPOJIBI», «IKOCUCTEMBI U PUCYIITIE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buomorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOB30BaTh 9TU 3HAHMS JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUU 0OBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

Hoctmwkenne 1enu M3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrneunBaeTcs peleHrneM CIeIyIInX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIYXKalluX OCHOBOW s (opMupoBaHUs
MPEICTABICHUI O €CTeCTBEHHO-HAYYHOM KapTUHE MHpa, O METOJaX HAy4YHOTro IO3HAHUS,
CTPOEHUH, MHOTOOOpa3sMM U OCOOCHHOCTSX MKHBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y 0O0yJarOmMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIBHBIX M TBOPYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJeN U MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aliu;

CTaHOBNIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TpPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH M OIEHWBATH SBJICHHUSI OKPYXKAIOIIETO MUpa >KUBOU MPHUPOABI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TOJTYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHUe Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOCHHUS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWUW VISl TTOBBIIICHUS YPOBHS DKOJIOTHYECKOMN
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NPUMCHECHUE MPUOOPETEHHBIX 3HAHUN W YMEHUH B TOBCEIHCBHOHN JXWU3HU IS OICHKHU
MOCJIC/ICTBH CBOEHM NIEATETLHOCTH IO OTHOIICHHIO K OKPYXKaIOIIEeH cpeae, COOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHHE U COOIIOJICHUE Mep MPO(PUIAKTHKH 3a00JI€BaHHA.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHE,
SIBIIICTCSL 00S3aTEIbHBIM YYCOHBIM TPEIMETOM, BXOSIIMM B COCTaB IPEIMETHOW 00JacTh
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHIY.

Jlist u3ydenust Ouosoruu Ha 6a30BOM YPOBHE CPEIHET0 OOIIero 0O0pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKOH, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUY COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJI0rH4YecKUX HayK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konpsuos, [Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «/cnonp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHoTHYEeCKHi), OMoC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «YPOBHU OpraHU3AIMHU KUBOUH
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BellecTB B KkieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamuupl. Orianuus  ¢GEpMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJTFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepuisl, Qochomunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[utosmoruss — Hayka o kjerke. KierouHas Tteopuss — mpuMep B3aUMOJCUCTBUS UIECH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHASs CTEHKA, TIMKOKAIMUKC, WX (YHKITUH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onpmaku, mu3zocoMmsl. [lonyaBToHOMHBIE
OpraHOWbl KJIETKH: MHTOXOHJPHUH, TUIacTUIbL. [IpoucxXoXaeHue MUTOXOHAPUNA M TIIACTHUIL.
Bunel nnactua. HememOpaHHble OpraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynst AT®y», «CTpoeHrne 3yKapuoTHUeCKOM
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MUKPOMPENApaThl PAaCTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHass pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHM, YXUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO TMpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbi. Pons pepmeHTOB B 00MEeHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas ¢a3pl ¢orocunTe3a. Peakuuu ¢doTtocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.



XeMocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAYeHHWE XEMOCHUHTE3a IS JKM3HH Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblid cuHte3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtanbl TpaHcaanuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHoeuinTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbel  muTaHus», «Metabomu3m»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«baktepnodarn», «Ctpoenune wu ku3HeHHbId 1wmkia Bupyca CIINM[la, OGakrtepuodarar,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM LUk kiuetku. MHTepdasa u muto3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuael. [luTtonornueckue OCHOBBI pa3MHOXKEHHMS M MHIMBUAYAJIBHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. [Iponeccel, mpoucxonsdiue Ha pasHbIX
CTaZuAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ruO€sb KJIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJIBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxojsmue Ha craausx menosa. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — npouecc 06pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaTo30ouj,
SUICKIIETKA) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOWHOE OIJIOOTBOPEHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIET0»,
«litnexnerka Miekonurawoero», «KapuoknHe3 B KIE€TKax KOpellKa JyKa», MarHUTHas
MoJieNb-anInKanms «/lenenue kinetkuy, moaens JJHK, moxens MetadazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropus pasBuTus reHeTuku. Ponb muTonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOIOTUYECKUM, LUTOT€HEeTHYECKUH, MOJIEKYISIPHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
MonoruOpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuIoB MepBoro nokojeHus. [Ipasumno
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHyeckre OCHOBBI IUTHOPHUIIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEe CKpPELIUBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. | eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl ”3MEHUMBOCTH: HEHACIEACTBEHHAs U HACJIEICTBEHHAs1. POk cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PHUKALIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, Wiy reHOTUIIMYECKasi, U3MEHUMBOCTh. KOMOMHATHBHAS N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTra M



MPUYHHBI MyTaluid. MyTtareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTHYecKuii, OJIM3HELOBbIM, IMTOrCHETUYECKUH, OHMOXUMHYECKHH, MOJEKYISPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue MW TeHepaTHUBHbIe MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
0one3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMULIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKNX 3a00JIeBaHUN YEeTIOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUMTOT€HETUYECKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOM»,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunBocTH», «MoanpukauoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: MoAeIU-aNMIUIMKaUu «MoHOruOpuaHOe cKkpemuBanue», «HemnomHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpAacKu Teina), repbapuitl
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yyeHue pe3ynbTaToB MOHOTHOPUAHOTO U AUTHOPHIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyenne MonuduKkannmOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BapHallMOHHOTO psiZia U BapUallMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHanM3 MyTauuid Yy Jpo30pmibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKJIEHUS M MHOrooOpasusi KyIbTypHbIX pacTeHuid. LleHTpsl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KCcTepbepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — MHOPUIMHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IOJIY4YEHUE MOJMUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounbie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTMYecKHe M dTudeckue npodiaemsl. MO —
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJ0B U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUSI CEJICKIMU PACTeHMH M KMBOTHBIX (Ha
CEJICKIIOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOHCIBITATENBHBIM y4acTOK, B TEIUIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBosonMOHHAs OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHsS U €&
MecTO B OMoJI0ruy. BiysHue 3BOMIOIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerenscrBa dBomOIUHU. [laneoHToIOrMYECKHE: TIOCIENOBATENBHOCTh IMOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH U Qpiop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyMsl 3MOPHOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUECKUX MyTeH Y BCEX OpraHU3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. IIpeanocbulkM BO3HMKHOBEHMSI J1apBHHU3MA.
JIBIoKyle Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpelesléHHas HW3MEHYMBOCTh, Oopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOpP).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ 0CHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JIBuxymie cuibl (pakTopbl) 3BOJIOLUUU BHJIOB B Mpupoje. MyTanMoHHbIN mpolecc u
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomynsnnoHHble BOJMHBI U Apedd reHoB. M3omsuus u
MUTpanus.

EcrectBenHblif 0oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJtonun. [IpuMepsl mpucnocoOaeHui
y Opranu3mMoB. ApoMop(h 036l U UIN0-aTATI TAIHH.



Bun wu BumooOpaszoBanme. Kputepunm Buma. OcHOBHble (GOpMBI BHI000pa30BaHMS:
reorpagpuueckoe, IKOJIOTHIECKOE.

MakposBomrorusi. @opMbl 3BOTIONUU: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napayensHas. HeoOpaTumMocTh 3BoIONNY.

[IpoucxoxxaeHne  OT  HeCHEUMAIM3MPOBAHHBIX  mIpeakoB.  IIporpeccupyromas
crenuanusanys. AganTuBHas paauanus.
JleMoHCTpanum:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuubt u cxembl: «Pa3BuThHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoabIiu
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy, «DPopMbl OOppOBI 32 CYIIECTBOBAHHEY,
«EcrectBennbiii  0TO0p», «MHOrooOpasue copToB pacteHuit», «MHoroobpasue moOpos
JKUBOTHBIX», «[Tonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«munoanantanun», «OO0mas aereHepanus», «JBwkymue cuibsl sBomonun», «Kapra-cxema
mapmipyra myremectsus Y. Jlapsuna», «boppba 3a cymectBoBaHue», «lIpucmoco6ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIO0B U
ceMsiH, Kosuiekius «[IpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUH Y )KUBOTHBIX», MOJieTb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Komiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct XxpomMocomM», BIIaKHBIE MpernapaThl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu (GOpMbI KPbUILEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

JlaGopatopnast pabora Ne 2. «OmmcaHue NPHUCIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas DBOJIOIUS. AOHOTEHHBIN CHHTE3
OpPraHWYECKHX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMHUYECKON IBOMIOIMKM. HauanpHble 3Tanel Ononorunueckoit ssomoonun. ['unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoroMsA. POpMHPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pasutne xu3Hm Ha 3emse 1o 3paM W nepuonaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoOAbl: KEMOpPUICKHHA, OpIOBHUKCKUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o301ickas spa 1 €€ Mepruoibl: TPHACOBBIN, IOPCKHIM, METTOBOM.

Kaiino3zolickas 3pa 1 €€ nepro/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa M TeoJIOTMYECKHX IMpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue HBONIOUMU. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIIbI OPTraHU3MOB.



OBOJIOLMS  4YEJIOBEKAa. AHTpPOINOJOTHSl Kak Hayka. Pa3BuThe mpencraBieHUd o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpornorene3a. Cxo/IcTBa M pa3Inydus YeJioBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEJIOBEKA.

JBuxymue cuibl  ((pakTopsl) aHTpomorenesa. HaciiencTBeHHass W3MEHUMBOCTH U
ecTecTBeHHbIN 0TOOP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpYAa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
UYenoBexk npsmoxondmuii, YenoBek Heanaepraiabckui, YenoBek pasymubiid. Haxonku
HCKOINAeMbIX OCTATKOB, BpPEeMsl CYIIECTBOBaHHS, 00JACTh pacnpoCTpaHEHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBINNME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOUJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENIeH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBo uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmune! u cxembl: «Bo3nukHoBenue ColHEUHON cUCTeMbI», «Pa3BUTHE OpraHMYECKOTo
mupa», «PacturenbHas kieTtka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJI0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JIF0IN», «UeloBeUecKre pachiy.

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAHbOHIIA), CIENKH WM U300paKeHHUs] KaMEHHBIX OpYyIui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebia), TeoXpoHOoJIornieckasl Tabnuia,
KOJUTEKIHs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

[TpakTuueckast padota Ne 1. «3yyeHHne UCKOMAEMBIX OCTATKOB PACTEHHH U KUBOTHBIX B
KOJUICKLUAX».

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAS cpeaa.

OKOJIOTMSl KakK Hayka. 3aJauyd M pas3/elbl d3KOJOTMH. MeTOoapl HKOJIOTHYECKUX
MCCIIeI0BaHMI. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpensl  oOuTaHMs ~ OpPraHWU3MOB:  BOAHAs,  HA3€MHO-BO3AYIITHAs,  TOYBEHHAas,
BHYTPHUOPraHU3MEHHasI.

Oxkonorudeckue ¢akrtopbl. Knaccudukarus skomorumueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKHUE U aHTPOIOTCHHBIE. J[efiCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotuueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTomepuoausM.
[TpucniocoOneHust OpraHu3MOB K ASHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronornveckue puTMbl.

buotnueckne ¢akropel. Buabpl OHOTHYECKHUX  B3aUMOACWCTBHN:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomneparus, MyTyaliu3M, KOMMEHCAIU3M
(KBapTUPaAHCTBO, HAaxJICOHMYECTBO). AMEHCAIM3M, HEUTpain3M. 3HAYCHHE OWOTHYCCKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTepUCTUKU MOmyisiiuu. OCHOBHBIE MOKa3aTead MOMYJSLIUU:
YHUCJIEHHOCTh, IJIOTHOCTb, POXKJIAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. 'ekkens.

Tabmuuet u cxemsl: kapta «I[Ipupoaasie 30Hb1 3emin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomymsnun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tydenbkny», «llumessie nemm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabota Ne 3. «Mopdonorudeckne 0cOOCHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[TpakTuueckas paborta Ne 2. «IToacuér mIOTHOCTH MOMYIALUNA Pa3HBIX BUAOB PACTEHUN ).

Tema 4. CooO1ecTBa U IK0JI0THYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl  OuoleHo3a:  BHJIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonstre 00 3KkocucTeMe U OUOTeOlEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl HIKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, pEAYLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MMILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: OMomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIaLusl, pazButue. CyKieccus.

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

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak rno0anbHONM IKOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

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

YenoseuecTBo B Onochepe 3emuin. AHTPONIOTEHHBIE U3MeHeHUs B Onocdepe. [mobanpHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBocTu Onochepsl. OCHOBa PallMOHATIBHOIO YIPABJICHUS NPUPOIAHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

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

Tabmunetr u cxemsbl: «[lumiessie menuy», «bUOIEHO3: cOcTaB U CTPYKTypa», «IIpupoaHbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenoBek»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxHelmue UCTOYHHUKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocTagisitonas ouocdepn», «DakTopel Herpagamnu nousy, «IlapaukoBerit addexT, «DakTops



PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoe».

ObopynoBaHue: MO/IeJIb-aNIINKALHS] «Tunuunsle OMOILIEHO3bD», rep6apuii
«PacturensHble  cooOmiectBa»,  Koulekuuu — «buouenos», «Bpenutenun — BaxHEHIIMX
CENIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJOTMYECKUM IpyIliiaM oaHoro Buja, KpacHas kaura Poccuiickon
Ddenepanun, N300pakeHNsI OXpaHIEMbIX BUI0OB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HAHHME OOYYaIOIMMHUCA  POCCUUCKONW  Ipa)JIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BHUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpucCymumMunu CUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC IIJIAHBI.

JImuaOCTHBIC pe3yibTaTbl OCBOCHUS IMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIAHWHCTBC
y‘Ie6HOﬁ M BOCIHUTATEIBHOH ACATCIIBHOCTH B COOTBCTCTBUHM C TPAAULIMOHHBIMU pOCCI/IfICKI/IMH
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHGI\/'I o3 JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEIOBEKY TPyZAa U CTapLIEMY ITOKOJECHHUIO, B3aMMHOIO
YBaXEHHS, OEpEeKHOT0  OTHOIICHHWS K  KyJbTypHOMY  HACIEOUI0O U  TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buoorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pCaln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCITUTATEIHHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c()OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYAroIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 065[33HHOCT6171, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YIEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMCHUC YUYUTHIBATDH B CBOUX ,Z[GﬁCTBHSIX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUSA IO/ ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M [aMATHUKAM MPUPOAbL,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MOHUMaHNE SMOIIMOHAIIBHOTO BO3ACMCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peau3alus 3J0pOBOro U 0Ee30MacHOro 0o0pasa KU3HU (370pOBOE MUTAHHE,
COOJTII0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCTIMTAHMS:

TOTOBHOCTD K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJI0OrH4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

0CO3HAHHE TTI00AIBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJICHUSI B MPHUPOJE, HANpPaBICHHBIX HA COXPAHEHHE PAaBHOBECHUS B SKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
JNEHCTBUI U MPeI0TBpAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPaKTUYECKOH 1eATEbHOCTH SKOJIOTHYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUPE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/JaHUH LIEJIOCTHOTO NPEACTaBICHHUs 00 OKpYKarolLleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHHH TPOOIIeM COXPaHEHHsI TPHPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHsI MEIHUIIMHBI, CO3JIaHHE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemarb pecypcHbIe TpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTeH BHIXOJIA M3 TII00aThHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMICHUS 00
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

IOHUMaHHE CYIIHOCTH METOJOB MO3HAHHUS, MCIOJB3YeMbIX B E€CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCMOJBb30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUUN
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHbIX ()AaKTOB M MMEIOIIMXCS JaHHBIX C LEIbI0 TMOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS UL pEIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEIBCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaTbl OCBOEHHUS yuyeOHOro mpeamera «buosorusy BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenr(UKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbId (DaKkT, NMPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JEeHCTBUS (II03HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00€CIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POpMYJIMpOBaTh U aKTyaJU3UpOBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHATUH (BBIIEIATh UX XapaKTEPHbIE MPU3HAKK, YCTAHABIMBATh CBS3H C APYTUMHU NOHATHSIMH);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHSTHUSI JUIsl 0ObsACHEHUs (AKTOB M SIBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIE, [0 aAHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIEHUH B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATE PAabOTy B YCIOBUSAX pPEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE e CTBHS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh pa3jMyYHble BUJABI ACSITENBHOCTH [0 IOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUnoTe3y €€ pelieHusl, HaxOIUTh apryMEHThI JIs JO0Ka3aTelbCTBA CBOHMX YTBEPXKICHHIA,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MMOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJEH, MpeUlaraTh OPUTHHAIBHBIC TOIXOAbI M PEUICHHS, CTABHTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTHYECKUX CJIOBApsSIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampOChl M MPUMEHATh Pa3IM4YHblE METOJbl IMPH IMOHCKE U OTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMYy TNpEACTaBICHUS OHOJIOTUYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAaHHOCTb MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOILEHUS M B3aUMOJEHCTBMS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeIbHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TO3UTHBHOE CTPATETMYECKOE IIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEIbHYIO NEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh ()OPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUIIMH B Pa3HBIX 00JaCTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX ACHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C MO3UIMU APYrOro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHOCOOBI JICMCTBUH TI0 OCBOCHHIO, WHTEPIPETAIMM W NpeoOpa3sOoBaHUIO 3HAHWMA, BHIBI
JEeSTEIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
IporpaMMme NpeaMETHbIE PE3YIbTaThl PEACTABIEHBI 110 T01aM 00YUYEHHUS.

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

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, MeTtabonu3Mm (OOMEH BeUleCcTB UM IpEBpalleHHe JHEpPruM), IOMEeocTa3
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuHu (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHas,
LEeHTpajbHas JorMa MOJeKylspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3aluss U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX pPE3YyJIbTaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: 0OMEHa BELECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YEHHbIE 3HAHUS IJI1 00BACHEHHsS OMOJIOTMUYECKUX IMPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C IIETIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUSI HOPM



rPaMOTHOTO TOBEACHMUSI B OKpY)Kalolled MPUPOAHON cpele, MOHMMaHue HEoOXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIETIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUHOTO CKpEUIMBaHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE ITHMCHMEHHBIE U YCTHBIE cOOOIIeHUs, 0000IIas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OUOJIOTMM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [l PEeLIeHUs] dKU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHThI, LIeNU MUTaH!s, SKOJIoruyeckas nupaMmusa, buoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHu u myted sBomtonuu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3alus M MPOBEAEHHE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJI000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBHUS IKOJIOTHYECKUX (AaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJy4YCHHbIE 3HAHUS JJIs 00BSCHEHUS! OMOJIOTMYECKUX IMPOILIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUsI B OKPYXalolleil NpUpOAHON cpene, NMOHMMAaHUWE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIIOJHSTH J1a0OpaTOpHBIE M NpaKTU4YecKue padoThl, COOIIONATh MpaBUIIA IPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonornmyeckyro HMH(GOPMALUIO W3 HECKOJbKMX HWCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
PazMHOkeHUE 1 HHAMBUAYATHLHOE Pa3BUTHE 5 1 bubmuoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 3 1 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubnuorexa LOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 DBOJOLMOHHAS OUOIOTHS 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6moreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
3) PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 25

[NPOTPAMME



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

10 KJIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HU(PPOBLIE
Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
bubmuoreka [JOK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoap! TO3HAHMS JKHBOU
npuposl. [IpakTrdeckas pabota
2 ngj lp«Ii[IcnonimBaHHe paBIJ)H/I‘-IHI)IX 1 0.5 bubmorexa IOK
https://m.edso0.ru/863e6122
METOJIOB TIPU U3YYICHUHU
OMOJIOTHUECKUX 00BEKTOBY
3 buonornyeckue cuCTEMBI, 1 bubmuoreka [JOK
MPOLIECCHI U X M3YYEHHE https://m.eds00.ru/863e6564
4 XuMUYeCKuil cocTaB KiIeTKku. Boma 1 bu6mmoreka [IOK
Y MUHEpAJIbHBIE COIH https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u cTpoeHue OeIKoB 1 https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuoteka [JOK
KaTaJIUTHIECKON aKTHBHOCTH https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIa3blI
WJTU KaTajasbl)»
7 Vraesonsl. JIunuael 1 bubmorexa [IOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyienriobbie kuenotst. AT® https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToabl U3yuyeHus bubmuorexa [IOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Knerka kak 1meiaocTHast KuBast
cucreMa
CrpoeHue 3yKapuoTUYECKON
kieTku. Jlaboparopras padora No 2
«M3yueHune cTpoeHHS KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKkTepHii 110 MUKPOCKOITOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIpEnapaTax 1 ux
OTIMCAHUE)»

12 OOMeH BelecTB Wi METa00IU3M bubmmorexa LIOK
https://m.edso0.ru/863e766¢
bu6mmorexa [IOK

13 dorocuiites. XemocHuites https://m.edso0.ru/863e7c98

14 DHepreTUYeCKuii 0OMeH bubmorexa LIOK
https://m.edsoo.ru/863e7aae

JKW3HEHHBIH LUK KJIETKH.
Jenenue knetku. MuTos.

15 JlaGopatopnas padorta Ne 3 05 bubnuoreka [IOK
«HabmroneHne MUTO3a B KJIIETKAX ' https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOITpEapaTax»
buocunTtes 6enka. Peakuus BuGmiorexa LIOK

16 MaTpPUYHOTO CHHTEe3a. TpaHCIsIus

— OuocuHTes Oenka

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

Hexnerounsie GopMbl )KU3HU —

bubmuoreka [JOK

17 BHPYCHI https://m.edso0.ru/863e7540
Konrponsnas pabora mo remam
18 «XMMHYECKHI COCTAB U CTPOECHUE
KIeTKU» U «KU3HeAesITeNLHOCTD
KIICTKI
bu6mmoreka [IOK
19 ®dopmbl pa3MHOKEHHSI OPTaHIU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJIOBBIX
k1eTok. OImio10TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnnoreka [JOK
« 3yueHne CTPOCHUS MOJITOBBIX ' https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»
99 NunuBunyansHOE pa3BuTHE bu6nmoreka [JOK
OpraHHU3MOB https://m.edso0.ru/863e8436
I'enetnka — Hayka o
23 HacneHCTBeHHoZTKH " bubmmoreia LIOK
https://m.edso0.ru/863e86f2
W3MECHUYUBOCTH
3aKOHOMEPHOCTH HACTIET0BaHUS
24 an3Ha1<o§. MOHOFI/I6pI/IIJ[1HOG Bubmiorexa LIOK
https://m.eds00.ru/863e8878
CKpEIINBaHUE
JluruGpuiHoe CKpeIBaHme. BuGmiorexa LIOK
25 3aKOH HE3aBUCUMOTO

HacCJICAOBaHUA ITPU3HAKOB

https://m.edsoo0.ru/863e89a4



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuernieHHOE Hacle10BaHNE
npusHakoB. JlaboparopHas padora
No 5 «M3yuenue pe3ynbTaToB

bu6mmoreka [IOK

26 MOHOTHOPHUAHOTO M JUTHOPHIHOTO 05 https://m.edso0.ru/863e8c60
CKpelIIMBaHus Y Ap0o30(HIIbl HA
TOTOBBIX MUKPOIIpENapaTax»

97 T'enetuka noma. Hacinenosanue bu6mmoreka [IOK
[IPHU3HAKOB, CHEIUIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
M3menuuBocth. HenaciaencreeHHas
M3MEHUYUBOCTH. JlabopaTopHas

aoora Ne 6. zyuenue
28 fdonn(bHKauHOszﬁ 05 bubmmorexa LIOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO Psijia U
BapHallMOHHON KPUBOM»
HacnencrBeHHass ”3AMEHUYHUBOCTb.
JlaGopatopHnas pabota Ne 7. bubnuoreka [IOK

29 . 05
«AHanu3 MyTaui y 1po30Quibt https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpErapaTax»

bu6mmoreka [IOK

30 Peneriica ueronexa https://m.eds00.ru/863e8d78
KonTposabHas pabora no teme

31 «HacnencTBeHHOCTD U
W3MEHYUBOCTH OPTaHU3MOB)

32 Cenekius Kak HayKa 1 MPOLECC Bu6miorexa LIOK

https://m.eds00.ru/863e9214

33 MeToabI M TOCTHKEHHS CEJIEKITNU bu6mmoreka [IOK

paCTeHI/Iﬁ H ) KUBOTHBIX

https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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34

buotexHosorus kak orpacib
MIPOU3BOJICTBA

bubmuoreka [JOK
https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIC
padoThbI padoTbI pecypcbl
1 DBOJIIOIHS U METOJIBI €€ M3YUCHHS 1 bubmorexa [JOK
https://m.edso0.ru/863ea20e
5 Uctopus pa3Butus mpeacTaBieHUN 1 bubnnoreka [JOK
00 »BOJIOLMN https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mirkpooromorts 1 https://m.edso0.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€MHMIIA BUJIA U SBOJIOLUH.
4 HI;60pI:TopHI;a pabora Jﬁg 1 1 0.5 bubmmoreia LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPHIO»
5 JIBroky1e cuibl (3JIeMEHTapHbIE 1 bubnuoreka [IOK
(aKTOpBI) IBOIIOIMN https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 bubmorexa IOK
https://m.edso0.ru/863e9ed0
Pe3ynbTatel 3BOMIOLMK:
MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 0.5 bubnnoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
IpUCIOCOOICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay
8 Hampasnenus u nytu 1 bubnnorexka [JOK

MaKpO3BOJIOIIHN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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Heob6patumocts 3BOIIOINH

Wcropus xu3Hu Ha 3emiie u

10 N
METO/Ibl €€ U3YUCHUS
1 ['unoTe3bl NPOUCXOXKACHUS KU3HU bu6mmorexa [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3eMIe 1o 3paMm bubmumoreka [IOK
12
Y [epuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pacTUTEIBHOTO U )KUBOTHOT'O MHPA.
[IpakTrueckast padora Ne 1 bubnnorexa [HOK
13 0.5
«/3yueHne UCKOTaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
PACTCHHIA U KMUBOTHBIX B
KOJUTCKIIHSX
CoBpemMeHHas cuctema bubnuorexa [JOK
14
OpPraHUYeCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKA bubmuorexa [JOK
(aHTpOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JIBuokymiue cuibl (pakTopsbl) bubnnoreka [JOK
aHTPOTOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH IBOJIOIAU
yeJioBeKa
UYenoseyeckue pacsl U NPUPOIHBIE bubnmnorexa [JOK
18
amanTaly 4eI0BeKa https://m.edsoo.ru/863eaea2
KonTponbhas pabota no teme
19 «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKOoJIOoTHs Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKHE bu6mmoreka [JOK



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

baxTops

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

AOluotndeckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmorexa LIOK
https://m.edsoo.ru/863eb10e
oburanus». JlabopaTtopHas padora
No 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bu6mmoreka [IOK
23 broTiieckie GaxTopet https://m.edso0.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysituu. [Ipaktuueckas pabora
24 Ne 2 «[Toacuér TuioTHOCTH 0.5
TIOTTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 CooOriecTBa OpraHu3MOB — bubnmnorexa [JOK
OnoLEeHO3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNn
97 KOCHUCTEMBI. DKOJOTUYECKUE bubnuotexa [JOK
nrpamuibl. CBOCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cykueccus
28 IIpupoaHBIE S5KOCUCTEMBI.
AHTPOITOTEHHBIE YKOCHUCTEMBI
29 Buocdepa — rnobanbHas bubmuorexa [IOK
IKOCHCTEMA 3eMITH https://m.edso00.ru/863ebb5e
30 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmmoreka [JOK



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

ouocdepsr

https://m.edso0.ru/863ebd16

KonTponbhas pabota no remam
«OpranusmMsl U OKpYyKaromias

31 cpena» u «CoobiecTBa u 1
IKOJIOTHYECKUE CHCTEMBD»

32 YenoseuecTBo B Onochepe 3emian 1

33 CocytiecTBoBaHUE TPUPOJIBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE

34 teMbl «Coo011ecTBa u 1
9KOJIOTHYECKUE CHCTEMBD»)

OBILEE KOJIMYECTBO YACOB I10 34 5

[NPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1. Vue6nuk ITaceunnk buonorus 10, BA3A M.»lIpocseienue»

2. Vwuebnuk Ilaceunuk Buonorus 11, BA3A M.»IlpocBemienue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. B.B.Ilaceunux IToypounsie paspaborku, BA3ZA 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Bubamoreka I{OK https://m.edsoo.ru/863e6122

2. bubmmoreka [IOK  https://m.edsoo.ru/7f41¢c292

3. bubmmoteka IIOK  https://m.edsoo.ru/7f41¢292

4. bubmmoteka [JOK  https://m.edsoo.ru/863e766¢

5. bubmuoreka IIOK  https://m.edsoo.ru/7f41¢c292

6. bubmmoreka [{OK https://m.edso0.ru/863e632a

7. bubmuoreka IIOK  https://m.edso00.ru/863e81b6,

8.  Bbubmmoreka ITOK  https://m.edsoo.ru/863e831e

9. bubmmoreka [IOK https://m.edsoo.ru/863ea6be

10. bu6muoreka ITOK  https://m.edsoo.ru/863ebb5e
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