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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS ONPEACICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M MPUHIHUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienudrke OUoIoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CoriacHO Ha3BaHHBIM IMOJIOXKEHHSIM, OINpeIeJeHbl OCHOBHbIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MpEACTaBICHHUE O TENsIX, 00 o0mIei cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYaloOIIMUXCS CpeAcTBaMU YydeOHoro mpeamera «buonorusy,
omnpezenseT o0sg3aTeNbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY, paclpeleieHHue 0
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBs3€H, JIOTUKH 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIAMETHBIM pe3ysibTaTaM OO0y4deHUs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ACHCTBUN 00yJaromuxcs 1mo
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
OpeACTaBIeHUH O 370pOoBOM oO0pa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpyXKarolen
npupoaHoii cpene. IloaTomMy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEeNeHO BHUMAaHHE MCIOJIB30BAHUIO IOJYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHS PKOJOTHMYECKH IEIeCO00pa3HOro MOBEICHUS B OKpYXKAIOIIEH MPUPOIHON cpene,
aHaM3a BIMSHUS XO3AHCTBEHHOM [EATENHHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHS YCIOBUH Ui peIIeHUs
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHusl, KOTOpask MpeAoiaraet
dbopMupoBaHrue Yy OOYYArOIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM IMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOImero oOpa3oBaHHUsS 3aHMMaeT BakHoe Mecto. OHa
oOecrieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPHUPOJIE, €€ OTINIUTENBHBIX MIPU3HAKAX — YPOBHEBOM
OpTaHHW3allMi W OHBOJIOLMU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIHI,
¢dopMupoBaHus (YHKIIMOHAJIBLHOW TPaAaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHOro odpasa
KHU3HH, IKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE U YETIOBEKY.

Bonpimioe 3HaueHwe OWONOTHS UMMEET TaKXKe s PEIIeHUs BOCIMUTATENbHBIX U
pa3BUBAIOIIMX 33Jay CpeHero oouiero ooOpa3oBaHus, couuann3zauuu odyuatomuxcs. M3yyenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUU C TMPEJCTABICHUSMU U3 JPYrUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOro ipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POpMUPOBaHMS OOIIEH KyJIbTYpbI, OMpEefiolne
aJIcKBaTHOE IOBEJCHUE YEJIOBEKAa B OKPYXKAIOIIEW MPUPOIHON cpeae, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAy4HOW KapTUHE MHpPa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOW MPUPOJBI, O €€ YPOBHEBOH OpraHu3alMd M 3BOJIIOIMU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHH4ecKoro Mupa,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
O00yJalOIMMMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIIMOHAIBLHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTCs peleHrueM CAeAYIOIMMX 3a/1a4u:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpPa, O METOJaX HAyYyHOTO TIO3HAHUS,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CITOCOOHOCTEN B MPOIECCE aHANIW3a JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTMM HAaYYHBIX B3IJISI/IOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlUu;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUPA KUBOW MPUPOJIBI HA
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE [EHHOCTH OMOJOTHYECKMX 3HAHWN JUIsl TIOBBINICHUS YPOBHS SKOJOTHYECKOM
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJICICTBHI CBOCH JICATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 0OOCHOBAHHE U COOIOICHHE MEpP MPOPHIAKTUKY 3a00ICBAHHINA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenwust Ononoruu Ha 6a30BOM ypOBHE CPEAHETO 001Iero 00pa3oBaHUsl OTBOIAUTCS B
10 knmacce — 34 gaca (1 gac B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBaHUY COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJI0rH4YecKUX HayK.

MeTopl TO3HAHUS KUBOM PpUPOIbI (HAOII0IeHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHUE pa3IMUHBIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM © HWX pasHooOpasue. YPOBHU OpraHU3alid  OHOCHCTEM:
MOJIEKYJIAPHBIN,  KJIETOYHBIM,  TKAHEBbIM, OpPraHW3MEHHBIM,  NOMYISLUHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

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

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKM.

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

OyHKIMHM BOJBI M MUHEpAIbHBIX BelIEeCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6e1KoB. AMUHOKUCIOTE — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OENKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBolcTBa OeKkoB. bruonornyeckue GyHKIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbl. Otmianuus  ¢GEepMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Junuasl: TpUrauuepuasl, gochonunuael, crepouasl. ['napodmisHeie U ruapodoOHbIe
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHIOB Kak
MCTOYHUKOB SHEPTHUH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUU. MeTOo1bl U3y4EHUS KIETKH.

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 KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHASs CTCHKA, INIMKOKAIWKC, WX (YHKITHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. l[luTomnmazMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabsmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHouibl KJIETKH: MHUTOXOHJPUH, IacTUibl. [IpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU/L.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIETOUYHBIN LIEHTP, [ICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

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

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmunel u cxembl: «[lepuonuyeckas TabmuIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne hepmenTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KIETKW», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTENIbHBIX, KUBOTHBIX M OaKTepHabHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

JlaboparopHas pabora Ne 2. «M3ydyeHHe CTpOCHHSI KJIETOK PACTEHUU, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMHUCAHHE.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JTUCCUMUIIALINSA (PHEpreTHUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Pornb
3aKOHOB COXPaHEHHUSI BEIECTB ¥ SHEPTUU B MOHUMAaHUU MeTabommn3ma.

Tumner oOMmena BemiecTB: aBTOTPOodHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmu (oTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A AJIs KU3HU Ha 3emie. BiusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CTIOCOOBI TMOBBITIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMocuHTe3. XEMOCHHTE3UPYIOINUe OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emie.

Ounepreruyecknii oOMeH B KieTke. PaciieruieHue  BemIeCTB,  BBIACICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknuu marpuuHoro cuHTe3a. ['eHermueckas wuHbpopmamus u JHK. Peanusanus
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBexa

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUIIMS, peBEpTa3a H HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xiopormaacty, «Potocunrtes», «Crpoenne AHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1uKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

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

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM SKU3HEHHBIA MK KieTkd. WuTepdasza m mwuro3. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnerkn — muto3. Cranguum mutosa. I[lpouecchl, mpoucxonsiue Ha pa3HbIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJIBOE€, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenne
xpoMmocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbicn 1 3HaueHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kenesbl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHWE W pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTO30u,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIIIus,



opranoreses. IloctamMOpuoHanbHOe pa3BuTHE. THUIBI TOCTIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

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

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OMIIOIOTBOPEHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsmoe u HenpsaMmoe pasButue», «l'amMeroreses y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIETO»,
«linexnerka Miexonurawpero», «KapnoknHe3 B KJIeTKax KOpellKa JyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

Tema 6. HacsiecTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. HMcropus pasButuss reHetuku. Ponbs nuronorum u
SMOPHOJIOrMY B CTAHOBJICHUU I'€HETUKHU. BKiag poccuiickux M 3apyOeXHbIX yU€HBIX B pa3BUTHE
reHeTUKU. MeToabl TeHeTHKH (TMOpUAONOrMYEeCKUH, LUTOINeHETUUYECKUH, MOJEKYISpHO-
reHeTuyeckuit). OCHOBHbIE F€HETUUECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBiIEeHHble [.  MeHngenem.
MonorubpunHoe ckpenBayie. 3aK0H eIUHO-00pa3us TuOpuI0B nepBoro nokojaeHus. I[pasuio
JOMMHHUPOBaHMs. 3aKOH paclleIUIeHUs] MpU3HaKoB. [umnore3a uuctoTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHME.

JurubpupHoe  CcKpelMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTMOPUIHOTO CKpELIMBaHMSA. AHAIU3UPYIOIIEe CKpelIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS IS ONIPEIETICHHS TEHOTHUIIa OCOOH.

CuennenHoe HaciefnoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJeI0BaHNIO TeHOB. HapyllleHue CleTIeHrs TeHOB B pe3yIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThI.

['eneruka nona. XpoMOCOMHOE OIpe/ieseHHe 1oJ1a. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omorameTHele W rereporaMeTHble opraHu3Mbl. HacnenoBaHume NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3menunBOCTh. BUbI ”3MEHUYMBOCTU: HEHACIIEACTBEHHAs U HACJIEACTBEHHAs. Pob cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKAIMOHHOW HW3MEHYMBOCTH.
BapurannonHbli psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnenctBenHas, My reHOTUNIMYECKAsi, M3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u moIOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalMoHHas
U3MeHYUBOCTh. Kiaccuukanuss myranuil: reHHble, XpOMOCOMHBIE, T'€HOMHBIe. YacTtoTa u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJOTMUYECKUX Ps/IOB B HACHEACTBEHHON
usmenuusocty H. 1. Basunosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYNBOCTb.



I'enetnka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEeaIOTUYECKUH, OJIM3HENOBbIM, ITUTOTCHETUYECKUH, OMOXUMHYECKUH, MOJIEKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHUEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenusie 3a0oneBaHust
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACNEACTBEHHOM MPeapacroyioKEHHOCTHIO,
XpoMOocoMHBIe Ooiie3Hu. ComaTuueckue H reHepaTuBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oone3nel. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHUE. 3HAUCHHE MEAUIIMHCKONW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHeTUYEeCKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuupl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOTeHETHYeCKass OCHOBa», «3aKOH YHUCTOTBHI TaMeT»,
«urubpumHoe ckpenBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIHMBAHHS,
«Meito3», «B3zauMozeiicTBrue ajuieNbHbIX T€HOBY, «l eéHeTnyecKkue KapTbl pacTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACIENOBaHUs, CLEIUIEHHOTO C IOJIOM»,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
U3MeHYHBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemnomHoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpecT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Tela), repbapuil
«I"opox MOCEBHOW.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHass pabora. «M3yderme MOIUMDUKAIMOHHOW W3MEHYHMBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO PSia U BAPUALIMOHHON KPUBOW».

[TpakTuueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka U Ipoliecc. 3apokJIeHUe CeleKInu U qomMectukanusa. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, OpPOIa, IITaMM.

CoBpeMeHHbIE METOJbI CeIeKIIMU. MacCoBBlii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacteHuii U KUBOTHBIX. OlleHKa dKcTephepa. biM3KopoIcTBEHHOE CKpeluBaHUe — WHOPHIMHT.
Uucrtass nunug. CkpeuBaHue 4YHMCTBHIX JUHUN. ['ereposuc, wiu rubpuaHas cuia.
Hepoacteennoe ckpemuBanue — ayropuauHr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
HcKkyccTBeHHBIM MyTareHe3 W IMOJy4YeHUE MOIUIUIOUJI0B. J[OCTHMKEHUS CEIeKLMH pPACTEHHI,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHas WHXKEHEpHs. OTambl CO3JaHUS
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxkenepus. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEeHHE pacTeHuid. KiioHnpoBaHue BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
T€HETUYECKN MOAU(DUIIUPOBAHHBIC OPTAHU3MBI.

JemMoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. NBaHoB.



Tabmuupbl m cxembl: Kapta «lleHTpbI NMPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX
pacteHuii», «Ilopoasl JOMaIIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
6uotexHonorun», «KierouHnele KylnbTypbl U KJIOHMpOBaHUE», «KOHCTpyHMpoBaHHE U HEPEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBanue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repbapuii «CeabCKOX035ICTBEHHBIC PACTEHUS».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeuss «OCHOBHBIE METOJbI U JOCTM)KEHUS CEJIEKLIMH PACTeHUH M KMBOTHBIX (Ha
CEJICKIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4aCTOK, B TEIUIMYHOE
X035IUCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpennochbIKu BO3HUKHOBEHHUS JBOJIOIMOHHON TEOPUHU. DBOIIOLMOHHAS TEOpHs U €&
MeCTO B OMoJoruu. BiusHue 3BONOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEI0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JIETOIMCH, TIepeXxoanbie (hopMbl. buoreorpadudeckne: cxoacTBo
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJCTBA U Pa3inuus SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJICTBEHHOCTU U
OCHOBHBIX METabOIMUYECKUX IMyTeH Y BCEX OPraHU3MOB.

OpomtormonHas teopus Y. JlapBuna. IlpeAnochuikM BO3HUKHOBEHHS JIapBHHU3MA.
JIBumoKkyiue Ccuibl ABOJMIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesN€HHAas W3MEHYUBOCTb, OOphOa 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

Muxkposontonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JIBuoxyme cuiibl ((pakTopbl) 3BOJIOLNUU BUJOB B mpupoje. MyTalMoHHbIN mpolecc u
KOMOMHATHBHAsE W3MEHUYMBOCTb. [lomymsiiioHHBIE BONHBI M Jpeld reHoB. Mzomauus u
MUTpaIusl.

EcrectBenHblif oTOOp — Hampabistomuil ¢aktop 3Bomounu. PopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0aeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [IpuMepsl npucrnocoOneHuit
y OpraHu3MoB. ApoMop(h03bl U UIMOAJANTALIIH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MaxposBomorus. @opMbl 3BONIONUHN: (QHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napainensHas. HeoGpaTumMocTh 3BoIOLNY.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  TPEJIKOB. [Iporpeccupyromas
crienann3amnus. AJIanTUBHAS paAaIus.
JdemoHcTpaumuu:

IToprpersr: K. JIunnent, X. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.



Tabmumpl u cxembl: «Pa3BuTHe OpraHuyeckoro wMupa Ha 3emie», «3apoabllin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EcrecTBenHbli  0TOOp», «MHOroOOpasue copToB pacteHuii»y, «MHOroodpasue mopos
JKUBOTHBIX», «[lomymnsum», «MyTanuoHHas U3MEHUYMBOCTBY, «ApoMOp(O3bD»,
«Unnoanantamuny, «O0mas aereHepauus», «JBuwxymue cuibl 3Bodtonuuy, «Kapra-cxema
mapmipyra nyremectsus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU THIIAMH OKPACKH, HA0Op IUIOAO0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOICHHUH Y )KUBOTHBIX», MoJielb «OCHOBHBIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeNb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

Buoreorpaduyeckas kapra wmwupa, KoOeKius «QDPOpMBI COXPAaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U PACTEHMI», MoJenb anmumkanusa «llepekpéct xpoMocomy, BiIa)kKHbIE IpenapaThbl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», Mukpomnpenapar «Jlpozoduna» (HOpMa,
MyTali# (OPMBI KPBIIILEB U OKPACKHU TETa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas pabota Ne 1. «CpaBHeHUe BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopnas pabota Ne 2. «OmnucaHue NPUCIIOCOOIIGHHOCTH OpraHu3sMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Cesexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka U Ipouecc. 3apoKIeHHUE CeleKUUH U goMectukanus. Yuenue H. .
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CeIeKIUU. MacCcoBblii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLUU
pacteHuid u kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KOPOACTBEHHOE CKpEIIUBaHUE — MHOPUIAMHT.
Uucrass nunug. CkpeumBaHue YHMCTHIX JuHUN. ['ereposuc, winu rubpuaHas cuoia.
Hepoacteennoe ckpemmBanue — ayrOpuauHr. Otnan€énHas rubpuauzanus U e€ yChexw.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YeHUE MOJUIUIONJI0B. JIOCTHIKEHHUSI CEeNEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTambl CO3JIaHU
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Knetounsle
KylIbTypbl. MUKPOKJIOHaJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMmoHcTpauu:

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

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacteHui», «Ilopoapl mOMaNIHUX XHUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWeanoBay, «llomummonaus», «OOBEKTHI
OounorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX03SIMCTBEHHBIE PACTCHUSI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThbI:



Okckypeuss «OCHOBHBIE METOJbI U JIOCTMIKEHHUS CEJEKLMU PacTeHUH M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLUIO, MJIEMEHHYIO (epMy, COPTOHMCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)

Tema 3. AHTpONOreHe3.

OBOJIIOIMSL  YeJlOBeKa. AHTpOINOJOorus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpornorene3a. CxoJICTBa M pa3inydus YeJioBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

JBuwxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHas M3MEHUHMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUH Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEJblil,
UYenoek npsmoxondmuii, YenoBek Heanaepraibckui, YemoBek pasymubii. Haxonku
MCKOTMIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajoujHas  (9KBaTOpUAlbHAsg), MOHTOJOUJHAs  (a3MaTrcko-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHUSI.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmuner u cxembl: «Bo3aukHoBeHUe COIHEYHON CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTUYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JON», «UenoBeueckre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WM U300paKeHHs] KaMEHHBIX OpYyIUi
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebia), TeoXpoHoJIorndeckasl Tabnuia,
KOJUTEKIHs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

Tema 4. OcHOBBI IKOJIOTHH.

OKOJIOTHSl Kak HayKka. 3aJauyd M pas3enbl SKOJIOTMU. MeToabpl HKOJIOTHYECKUX
UCCIE0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpensl  oOuTaHMs ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3AYIIHAs,  IOYBEHHAas,
BHYTPHOPTaHU3MEHHAsI.

Oxonoruveckue ¢akrtopbl. Knaccudukarnus skonorunueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKUE U aHTPOIOTreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTomepuoansm.
[TpucniocoOneHust opraHu3MoB K AecTBHIO a0noTHYecKuX GakTopoB. brojgornueckre puTMbl.

buotnueckne dakropbl. Buapl < OMOTHYECKHMX  B3aUMOACHCTBWIA:  KOHKYPEHIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanusM. 3HaueHHe OUOTUYECKUX
B3aUMOJICCTBUH JJI CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.



OKOJIOTMYEeCKHE XapaKTEepUCTUKH momyasinuu. OCHOBHBIE TIOKa3aTelad MOIMYJISALUU:
YUCIEHHOCTh, IJIOTHOCTb, POXIAaeMOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

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

Tabmuuet u cxemsl: kapta «I[Ipupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomymsnun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pun-TyQesnbkn», «[luimessie nemnm».

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
pOCTpaHCTBEHHasI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckne cuctembl (dkocuctemsl). [loHsTHe 00 3KOcHCTEME W OHOTEOoIeHO3e.
@OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruuM B 3Kocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKA3aTelNM SKOCUCTEMBI: Ouomacca,
OPOAYKIMSI. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOpErysnus, pazsurue. CyKueccus.

[Tpupoauble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHUCTeMa XBOHHOIO WU
HIMPOKOJINCTBEHHOTO Jieca. DKOCUCTEMbI AJIbITEH.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
X035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM. ATPOIKOCUCTEMBI AJIBIreH

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

Tema 5. IBosonus 6uocgepsnl

JloHay4Hble TpeACTaBICHUS O 3apOXKIEHUM >KU3HU. HaydHble TMnoTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuMudeckass 3BONIoLUs. AOHMOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKJIECHUE
XUMHUYecKol 3Boonun. HaganpHble sTansl 6uonorndeckoit ssomonuu. ['unoresa PHK-mupa.
®dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHUE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Vuenne B. U. Bepnanckoro o 6uocdepe. I'panunpl, coctaB U CTpyKTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYLIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouochepe. ['mobanbHble
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHM€E NPUPOBI U UeraoBeuecTBa. CoxpaHeHue 6MopazHO00Opa3usi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHAIBHOIO YIPABJIEHUS IPUPOAHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuue!l u cxemsl: «[lumessie nenuy», «brUoIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHusy», «OKoJOrMUecKas mnupaMmuaay, «buochepa u uenoBeky,
«9KOoCcHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jjeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JIEHCTBUS HA MPUPOIYY,



«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUS BO3JlyXa M TPYHTOBBIX Bona», «llouBa — BaxkHeiimas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsIi AP e, «DakTopbl
PaIMOaKTUBHOTO 3arps3HeHus: onocdeprn», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
)KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriaepomga B Ouochepey,
«KpyroBopot a3ota B mpUpoIe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuu ¥ KOJUICKIIMM pPACTEHUHW U SKUBOTHBIX,
MpUHAJISKAIINE K Pa3HBIM SKOJIOTMYECKUM rpynnam ogHoro Buaa, Kpacnas kuura Poccuiickoit
Deneparun, N300pakeHUs] OXPaHIEMbIX BUIOB PACTEHUHN U KHUBOTHBIX

Tema 6. Pemienne KMMosB



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOTrPaMM CPeHEro oOIero 00pa3oBaHus: JHYHOCTHBIM, METANpPEAMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pE€3yJbTaTOB OCBOCHMs MNpeaMera «buosiorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BHUTHIO, CAMOCTOSITEIBHOCTA M CaMOOINPEACIICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpucCymumMunu CUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTHMYECKOro IPABOCO3HAHMS, CIIOCOOHOCTHU
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JImuaOCTHBIC pe3yibTaTbl OCBOCHUS IMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIAHWHCTBC
y‘Ie6HOﬁ M BOCIHUTATEIBHOH ACATCIIBHOCTH B COOTBCTCTBUHM C TPAAULIMOHHBIMU pOCCI/IfICKI/IMH
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3nuuun JIMYHOCTH, MMATPpUOTU3MA,
YBaXEHUSI K 3aKOHY M IIPABOIOPSAIKY, YEIOBEKY TPyZa U CTapLIEMy ITOKOJIEHHIO, B3aUMHOI'O
YBaXEHUs, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buoorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIbHOMN ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX IIpaB U O6H33HHOCTCﬁ, YBAXKCHHUEC 3aKOHa H
MIPaBOTIOPSJIKA;

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

CITOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIIEHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSMHU U COIUATBHBIM
MOJI0KEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCHICKON TPaKJTaHCKOW WICHTUYHOCTH, MATPUOTHU3MA, YBAKCHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepes PonumHOMN, ropmoctu 3a CBOM KpaH, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OMOJIOTUY, TOHUMAaHUS 3HAYEeHUs OMOJIOTUH B TIO3HAHUM 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, 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;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTENISIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

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

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbl 30POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpPEeXHOr0o, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH U  CAMOCTOSTENHHO  BBIIONHATH  TaKYIO
JIeATETbHOCTb;



UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO M CaMOOOPAa30BAHUIO HA MPOTSHKEHUU BCEU
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

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

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEILIEHUuH MpoOJsieM, CBA3aHHBIX C PalMOHAJIBHBIM IMPUPOIONOIb30BAHUEM (COOIIIOCHHE
IpaBUJ MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
yYMEHHUE MPOTHO3UPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE IOCIEACTBUS NPEANPUHUMAEMbIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
[I03HABATEJILHOM, KOMMYHUKAaTHBHOM M COLMAJIBHOM IPAaKTUKE, T'OTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IpPAKTUKH, OCHOBAaHHOI'O Ha JHalore KyJbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHE SA3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOTI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOM IMBHIM3AMU: OOeCTIeUeHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHYECKUX MPOoOIIeM 1 obecrieueHus epexoia K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATIHHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPYKaIOMIeT0 MHpa M TPOMCXOIIMNX B HEM W3MEHEHHH, YMEHHWE JellaTh OOOCHOBAHHBIC
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHHs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW AEATEIbHOCTH, TOTOBHOCTh OCYILIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHA 10 OHOJOTMM B COOTBETCTBHHM C >KM3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHaYYHbIEC TIOHATHS, OTPAXKAIOLINE HEIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, IpPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCe0BaHue, HAONIOeHUe, U3MEpEeHHe, SKCIEPUMEHT M JpPYrux), YHUBEpCalbHbIE
yueOHble JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JAEHCTBUS B IO3HABATENBbHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU NOHSITUSIMH);

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

MCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS Uil OOBbACHEHUs (aKTOB U SIBICHUH KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUs (MHAYKTHBHbBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

INPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

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

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NPHU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IEHCTBHS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB I1I03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

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

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
rUnore’y e€ peuieHusl, HaxOIuUTh apryMEHThl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

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

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHHMKAX HMH(MOpManuu (TEKCTe y4yeOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampochl M TMPUMEHATh Pa3IMUHbIE METO/Abl NpPH IOHCKE U OTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKUe, (PU3MUECKue M MaTeMaTU4ecKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

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

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJBHO BBINIOJHEHUs TMpeaiaraeMoil 3ajayd, Y4YMThIBaTb MHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(QIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMOAEHCTBUS NIPH peLLICHUH yu4eOHO 3a1aun;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
NeHcTBUs MO €€ JOCTM)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, paclpeleniTh poiau C Y4E€TOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

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

Ipe/JlaraTb HOBBIE IPOEKTHI, OLEHWBATh WJEHM C TO3ULMUU HOBHU3HBI, OPUIMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEHICHUS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

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

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

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

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIL[ECHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buosorus» HayyHble 3HaHMS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
JEeSTEIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYallMsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

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

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHe OMOJIOrMYECKHX TEPMHUHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHus3M, Mera0osu3M (0OMEH BEIIECTB U  NPEBpAlllEHHE JOHEPruH), TOMEoCTa3
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOKIACHUSI KyIbTYpHBIX pacteHuil H. U.
BaBuiosa), onpenensts rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIE1yeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX PE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NpEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, HHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSAThH MOIY4YEeHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11€TIbI0 00ecTIedeHus
0€30IIaCHOCTH CBOETO 3/I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHS B OKpYXKalolled MNPUPOAHON cpelne, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJILHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHUE, CIEIUIEHHOE HAcle0BaHUEe, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPEIIMBaHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

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

YMEHHE KPUTHYECKH OLICHMBAThb U HHTEPIPETUPOBATH HH(POpPMALHMIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

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

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPbIBATH CO/IEPKAHUE OMOJIOTHYECKUX TEPMUHOB U MOHSITHI: BUJI, TOMYJISILINS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHUE, SKOJOTHYecCKHe (AKTOpBl, OSKOCUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LITIH MTUTaHMs, SKOJIOrHYecKas nupamuia, buoreoreHos, ouocdepa;

yYMEHME Hu3araTb Ouosnoruueckue Tteopuu (3BomounoHHass teopuss Y. JlapsuHna,
CHHTETUYECKAasi TEOPUs SBOJIOIINUN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoasiiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJaMH HAay4yHOTO MO3HaHUS B OMOJIOTHMHU: HAOIIOJAEHHE U ONMHCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEeAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OHMOr€OXMMUYECKHX IIMKIIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIIOJIeH, COONIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHsI B OKpYXaolleil NpUpoOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMEHTapHbICe OMOJOTMYECKHE 3aJadyM, COCTABIATH CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMaX (I[eTIH IIUTaHu);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHMS W3 PA3IMYHBIX HCTOYHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOWICHMs, 0000mas
Ouonormyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne i/ Konrposbusie IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
buonorus xak Hayka 2 0 0 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKvBBIE cHCTEMBI U UX OpraHu3aIus 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41c292
XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKH 8 1 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KuzuenesreabHOCTh KJIETKU 6 1 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
Pa3mHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 0 1 bubnmnoreka HOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 3 1 9 bu6mmoteka IIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 0 1 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
Peseparioe Bpess 1 0 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 5



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

11kiaace

Hassanue Tembl Kosnyectso | KonTpoabnsie | IIpakTtnyeckue Harta DJIeKTPOHHbIE
4acoB padoThI padoThI NMPOBeEACHUSA (uudposbie)
o0pa3oBaTte/ibHbIE
pecypcebl
IBOIONHOHHOE YIEHHE 24 1 5 bubnunoreka HOK
https://m.edsoo.ru/7f41c292
OCHOBBI ceJIeKIUH 7 1 0 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
AHTpOMNoOreHes 7 1 0 bubnuoteka [JOK
https://m.edsoo.ru/7f41c292
OCHOBBI 3K0JIOTHH 14 1 0 bu6nmoreka [JOK
https://m.edsoo.ru/7f41c292
dBosonusi 6nocdepol U YeT0BEK 1 0 bubnmnoreka [JOK
1 https://m.edsoo.ru/7f41c292
Pemenne KUMog 5 0 0 bubmuotexa [JOK

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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N Kosun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
B Tema YpoOKa KOHTpOJILHLIe I[()Maun-[ee oﬁpasosaTeanble
n/n Bcero U3YYeHUs
padoThbI 3aJlaHue pecypchl
bubmuoreka [JOK
1 Buosiorus B cucteMe HayK 1 0 ni https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertobl MO3HAHKS JKHBOU IMPUPOIBI.
, HI/[I)aKTI/I‘leCKaH padora Ne 1 . . - Bu6miorexa LIOK
M0JIb30BaHH HYHBIX
(TCHOTRIORATHE pasit https://m.eds00.ru/863e6122
METO/I0B NPH U3yYeHHU U
OHO0JIOTHYECKUX 00bEKTOBY
buonornueckue cucTeMsl, IPOLIECCH U bubmuoreka [JOK
3 1 0 n3,4
UX U3y4eHHUE https://m.edso0.ru/863e6564
4 XumMuueckuii coctaB KiIeTku. Boga u 1 0 n6-8 bu6mmoreka [IOK
MHHEPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5) v I 1 0 n9,10
HICBOBL SR https://m.eds00.ru/863e6870
bu6nmoreka [JOK
6 b .C 1 0 nii
eatictt. CTpOCHHE H pyHKLuiH https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaTaJn3aTophl.
7 JlabopaTopnasi padora «H3y4enue 1 0 n11

KaTAJIMTHYECKON AaKTUBHOCTH
(epMeHTOB (Ha MpUMepe aMUJIa3bl
WIH KATaJIa3bl)»



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/863e6870
https://m.edsoo.ru/863e6b72

bubmuoreka [JOK

8 Hyxnennosbie kuciotsl. ATD niz https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTOabl N3Y4EHUS KIIETKH. As bubmuorexa [IOK
Knerounas Teopust https://m.eds00.ru/863e6e88
CTpoeHue 3yKapuOTHYECKOM KIIETKH.
JlaGoparopnas padora «3yueHue
10 CTPOEHHUA KJIETOK PACTeHMH, ) n14
“KMBOTHBIX, TPU0OB U 0aKTepHii Mojg
MHKPOCKOIIOM HA TOTOBBIX
MHUKpPOIpenaparax ¥ UX ONucaHue»
KonTpoasnas padora «Kierka kak Bubmiorexa LIOK
11 https://m.eds00.ru/863e6ff0
HETOCTHAT AHBAT cHCTCMA https://m.edso0.ru/863e716¢
bu6mmoreka [IOK
12 OOMeH BeleCcTB WK META00IN3M n21 https://m.e dsg)?ru 18636766¢
bu6mmorexa [IOK
13 dHmeprerieckitii ooMen 22 https://m.eds;f).ru/863e7c98
bu6nmoreka [JOK
14 ®doTtocuHTe3. XEMOCHHTE3 n23 https://m.edsoo.ru/863e7aae
15 Bbuocunres Oenka. Peakumst 26 bu6nmoreka [JOK
MaTpUYHOTO CHHTE3a https://m.edsoo.ru/863e7dc4
16 Tpaucusus — OnocunTe3 Oenka n2e6 Eggi?f;iii?ﬁl 86367966
17 Hexknerounsie hopmbl )KU3HU — 20 bubnuorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540
JKu3HeHHBIN UK KICTKU. [leneHue bubmorexa HOK
18 Mn28,29 https://m.edso0.ru/863e81b6

KJIETKH. MUTO3

https://m.edso0.ru/863e831e



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

19 Meiios 130 https://m.eds00.ru/863e796e
bubmuorexa [JOK
20 @DopMbl pa3MHOKEHHUSI OPraHU3MOB n3i,32 https://m.edsoo.ru/863e7f4a
21 OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX N33 bubmuorexa [JOK
K1eToK. OII0J0TBOPEHHE. https://m.edso0.ru/863e81b6
99 NunuBunyansHOE pa3BUTHE 36 bubmmoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
93 I'enetnka — Hayka o n38 bubnuorexa [JOK
HACJIECTBEHHOCTH U M3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBaHUS
24 HpI/ISHaKOII:. MOHOFI/I6pI/II,[Z[HOC n39 bubmorexa LIOK
https://m.eds00.ru/863e8878
CKpEITMBaHUE
UTHOPUIHOC CKPEIIMBaHUE. 3aKOH
25 fe:»aBHiHi[oro H;():HI:,ZLOBaHI/I}I na1 bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
MPU3HAKOB
26 CueruieHHOe HacJIeI0BaHUE n42 bubnuoteka [JOK
NPU3HAKOB. https://m.eds00.ru/863e8c60
I'enetnka noma. HacinemoBanue bu6nmoreka [JOK
27 nas
NPU3HAKOB, CLEIUICHHBIX C MTOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencreenHas
U3MEHYUBOCTD.
JlabopaTopHas padora U3yuenue bubnmnoreka [JOK
28 MOAUPUKANMOHHOH U3MEHYUBOCTH naz7 https://m.edso0.ru/863e8efe
R Jim. :
MOCTPOEHHE BAPHALIMOHHOTO PSiia H
BAPHALIMOHHON KPUBOW»
29 HacnencrBennass n'3MeHUYHUBOCTD. nas bubmorexa HOK

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



https://m.edsoo.ru/863e796e
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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK

30 Perieritka wenosexa 1 49 https://m.edso0.ru/863e8d78
KounTtposabHas padora
31 «HacJjie1cTBEHHOCTD H 1
H3MEHYUBOCTH OPTAHU3MOB)
bubmuorexa [JOK
32 Cenekums Kak Hayka i mpotece L 64 https://m.edsg).ru/863e9214
33 MGTOI[BIUI/I JIOCTHDKEHUS CEJIEKIINU 1 nes bu6mmoreka [IOK
pacTeHH U JKUBOTHBIX https://m.edso00.ru/863e9214
34 buoTtexHonorus kak orpacib 1 68 bubnnorexa [JOK
HPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

11 KJIACC

Ne HassaHue TeMbl 1 ypOKOB Homamnee 3apanue | lara
MIPOBEACHUS
n/n
1 Uctopus npepcraBiieHuid o pa3BuTuu xu3Hu Ha 3emie. Tpyast | 52 ctp 186-188
K. JIunnes
2 OposrononHas reopus XK. B.Jlamapka 52 ctp 188-189
3 EcTecTBeHHO - Hay4HbIE MTPEANIOCHUIKH BOSHUKHOBEHUS 52 crp 189-190
teopun U./JapBuna
4 OomonmonHas Teopus U./lapeuna ctp 190-195
5 Bun. Kpurepun Buna 53
6 JladoparopHas padora: «A3yuyenue Mop¢o10ru4ecKoro
KPHUTEPHS HA PACTEHUSIX MECTHBIX BU/I0BY
7 [Homymsitus 54
8 Ponbs n3MEHUYHBOCTH B IBOJIIOIIMOHHOM TIPOIECCE 55, 56
9 JladoparopHas pabora: « I3MeHYHBOCTH OPraHU3MOB Ha
npuMepe MeCTHBIX BHIOB)
10 Boprba 3a cymiectBoBanue u ee GOpMBI 57
11 ®DopMBI eCTeCTBEHHOTO 0TOOpa 58
12 CoBpeMeHHas IBOJIOIUOHHAS TEOPUS 59
13 [IprucnocoOneHHOCTh pe3ynbTaT AeHCTBU (PaKTOPOB 3anucu B TETpaau




3BOJJIIOIINH

14 JlabopaTopHas padora: «IIpucnocod;ieHHOCTH OPraHU3MOB
HA NIpUMepe PACTEeHUH H )KUBOTHBIX AJbITen»
15 Amtonatpudeckoe BHI000pa30BaHUE 60 cTp218-220
16 CuMIaTpuyeckoe BUI000pa30BaHUE 60 ctp 220-222
17 Makpo3BOJIIONHS U €€ J0Ka3aTeIbCTBa MOP(OIOTUYECKHE, 61
SMOPHUOTIOTHIECKHE
18 Joxa3zarenpcTBa NalieOHTOJOTMYECKHUE, MOJIEKYJIISIPHBIC 61 3anucu
19 CucTeMa pacTeHU U )KUBOTHBIX - OTOOpayKEHHUE IBOIIOLIUH 62
20 OCHOBHBIC HaIlpaBJICHUsI OMOJIOTHYECKOTO TIporpecca. 63 cTp230-234
Aporenes
21 JlaGopaTopuast padora: «BbisiBiieHne apoMop(o30B y
pactenuii Aapiren»
22 OCHOBHBIC HaITpaBJICHUS 3BONIOIMH. M inoananTariyst 63 cTp234-236
23 JlaGopaTopHast padora: «quoagantanuu y HaceKOMBIX
¢ayHbl Axabiren»
24 Oodo0maommii ypok: IBOTIOLHOHHOE YICHHE.
KonTpoashas padora no sonpocam EI'D
I152-63
25 OCHOBHBIE METOIBI COBPEMEHHOU CEJICKITNN 64 cTp240-242
26 MeTtoapl OMOTEXHOIOTHHA 64 ctp242-244




27

3nauenue TpyaoB H.W. BaBuiosa

65 cTp244-246

28 Mertoapl cenexiuu pactenuid. Cenekuus pacTeHuil B Anpiree 65 ctp 246-252
29 Cenexius )xuBOTHBIX. CeeKIMOHHAsA paboTa B Anbiree 66
30 Cenexiust MUKpooprann3MoB. CeneklnoHHas padoTa B 67

Anpiree
31 Buotexnonorus. buorexHonorndeckre Npou3BOACTBA B 68

Anpiree
32 [osoxeHue yenoBeka B CUCTEME OPraHUYECKOT0 MUPa 69 cTp266-267
33 JlokazaTenscTBa MPOUCXOXKICHHS YEIOBEKa OT KHUBOTHBIX 69 cTp267-270
34 OCHOBHEBIE CTJNH aHTPOTIOTeHE3a 70 ctp270-273
35 [TepBbie moau 70 cTtp273-276
36 JIBroKyIpe CUITbl aHTpOTIOTeHe3a 71
37 Pacel u ux nmpoucxoxeHue 73
38 O6o0mawuuii ypok: «IBOJIOHUS YeT0BEKA.

KonTpoabnas padora o sonpocam EI'D
39 [IpenMer u METOIbI SKOJIOTUH. 74
40 Cpena obuTaHuss OpraHu3MOB U €€ (PaKTOPbI 75,76
41 OCHOBHBIE THIIBI PKOJIOTMYECKUX B3aUMOIEICTBUHA 77
42 KonkypeHTHBIE B3aUMOIEHCTBUS 78
43 OCHOBHBIE 9KOJIOTMUYECKUE XaPAKTEPUCTUKH MOMYIISILIAN 79,80




44

Cooo0mecTBa. DxkocucTeMbl. TUIIMYHBIE YKOCUCTEMBI ABITEH.

81 cTp318-320

45 ArpoOHOIIeHO3bI. ATPOOUOIICHO3bI A JIBITCH 81 cTp320-323
46 CrpykTypa coobriectBa B Ajipiree 82

47 B3anMocBsi3u OpraHu3MoB B COOOIIECTBaX AbITen 83

48 IToTOK HEPruu U LESHH TUTaAHHS 84

49 DKOJOTHYeCcKre MHpaMHIbI 85

50 DKOJIOTHYECKask CYKIIECCHs 86

51 OCHOBBI palMOHATIHFHOTO MPHUPOIOIOIE30BaHUS B ANTbITee 87,88

52 Ooo0mammuii ypok: IK0JIOrus U ee NPaKTHYECKOe 74-88

3HayeHue. KonTposbHas padora no sonpocam EI'J

53 Pa3ButHe npeacTaBieHuil 0 MPOUCXOKACHUN )KU3HH 89

54 CoOBpEeMEHHBIE B3IJISABI O IPOUCXOXKICHUN KU3HU 90

55 OCHOBHBIE 3Talbl Pa3BUTHS XKU3HU HA 3eMIIe 91

56 Oposrorus ouochepsl 92 cTp356-358
57 KpyroBopot Xxummuueckux 371eMEHTOB B Onocdepe 92 ctp358-360
58 Poub uenoseka B Onocdepe. Biusnue nesirenbHocTy yenoseka | 93

Ha MpUPOAY AJlbIren




59 I'moGanpHbBIE 3KOJIOTHYECKHE TIPoOIeMbl [ T00aIbHbIC COO00IIeHUs
9KOJIOTHYIECKHE TIPOOIIeMBI B ApITee.
60 OO61ecTBO U okpyxatomas cpena. OCHOBHBIC 3arps3HSIONIUE | COOOIICHUS
(hakTopsl B Anpiree
61 CBsI3b 5KOHOMHYECKUX, SKOJIOTUISCKUX U COIUATbHBIX COO00IIeHUs
(hakTOpPOB B COBPEMEHHOM OOIIECTBE U B AJbITee
62 Bynymiee Hoochepst cooOmieHus
63 KounrtpoabHasi pagora no Bonpocam EI'D 89-93
64 Pemenne KMo wactp 1 Pemenne KMMos
yacTth 1
65 Pemenne KMo wactp 1 Pemenne KMMos
yacTth 1
66 Pemrenne KMMIMoB gacth 2 Pemrenne KMo
4acth 2
67 Pemrenne KMMMoB gacTh 2 Pemenne KMo
4acth 2
68 Pemrenne KMMMoB gacth 2 Pemenne KMo

4acTe 2
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