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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COICp)KaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t NpeacTaBIeHUE O 1eNAxX, 00 oluieil cTpareruu 00y4deHus,
BOCIIUTAHUS M Pa3BUTUS OO0ydYaroIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buonorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TIOTUKH 00pa30BaTEIHHOrO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON I€ATEIbHOCTH/y4eOHbIX AEHCTBHI 00yUyaronmxcs mno
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHUU Ouosioruu, Osarojgapss 4eMy B HEW IpocMaTpuBaeTcs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoHoii cpene. [losTomy Hapsay ¢ U3y4eHHEM OOIEOMOTOTUYECKUX TEOPUH, a TAKKE 3HAHUHN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOMUX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIe/IEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM ISl PEHICHUS TNPHUKIATHBIX 337ad, B TOM YHCIE: MPOQUIAKTUKA
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHalM3a BIMSHUSA XO3SHCTBEHHOM JEATENbHOCTH YEJIOBEKAa Ha COCTOSHHE IPHUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeaMera «bruonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CNEeUeHUs YCIOBHUM I pelieHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTopas Mpeanosaraer
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOyYalOIIMXCS NPEACTaBIEHUN O HAy4YHOW KapTHHE MHDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3alil U OHBOJIIOLMU, CO3/MaéT YCIOBUSA JUIS: IO3HAHUS 3aKOHOB JKUBOHM MNPUPOIbI,
¢dbopMupoBanus (GyHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOr0 M 0Oe3omacHoro oOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Ouosoruu odbecreynBaeT ycaoBHs A JOPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOM KYIbTYphl, CIIOCOOCTBYET HWHTETpaluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢busuky, xumun U reorpaduu. HazpanHble MOJI0XKEHHUS O IpeaHa3HAYeHUH y4eOHOro MmpeaMera
«buonorus» cocTaBMIId OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT16op conepxkanus yueOHoOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOW nesTenbHocTH. Ocob00e MECTO B ATOM CHUCTEMe 3HAHUUN
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3alUU OHOJIOTHYECKOTo 00pa3oBaHusl.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
YKUBOM MPUPOJIbI, 0 €€ YPOBHEBOW OPraHU3aLlMU U 3BOJIOLMH. B COOTBETCTBUM C 3ITUM B CTPYKTYpE
y‘-Ie6HOFO nmpeamera «buonorusy BBIJCJICHBI CICAYIOIUEC COACPIKATCIIbHBIC JIMHUU! «buoiorus
KaK Hayka. MeTopl Hay4dHOTro Mo3HaHus», «KieTka kak Omosoruueckas cuctemay, «Opranusm
Kak Ouonornyeckasi cucreMay, «CuctemMa U MHOrooOpasue OpraHu4ecKoro Mupay, «IBOJIIOLUS
JKUBOU MTPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI HUCIONIb30BaTh 3TU 3HAHMS AJIi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTuxenue Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YYaIOUIMMHCS CUCTEMbI 3HAaHUH 0 OMOJIOTHUECKUX TEOPUSX, YIEHHUIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallUX OCHOBOM s (hOpPMHUPOBAHMS
NPEJICTABICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MHMBBIX CHCTEM pPAa3HOTO YpPOBHSI OpraHU3alllu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopmupoBaHue y OO0y4arouXcs MO3HABATEIbHBIX, MHTEIIEKTYAJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
UJEN U TIOJIXO/I0B K H3YYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE Y oOyd4aromuxcs oOmeld KyJabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHWH 3HAHUH U OIlbITa, MOJTYYCHHBIX ITPU U3YYCHUU 6I/IOJ'IOFI/II/I;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAaHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIMTaHUE y6e)K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHUS YEIOBEKOM >KMBOH IIpHUPOAEI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM TP MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE MPHOOPETEHHBIX 3HAHWH W yMEHHWH B TOBCEIHEBHOW JKWU3HU JUIS OICHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buonorusy, usyyaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlnst u3ydenust Ouosoruy Ha 0a30BOM YPOBHE CPEIHETO OOIIero 00pa3oBaHUS OTBOJIUTCS
136 gacos: B 10 kimacce — 68 yacos (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak HayKa

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

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

JlabopaTopHble U IpakTHYeCKHe padoThI:

[IpakTtuueckass pabora «lcmonp30oBaHWE PaA3IUYHBIX METOJOB MPU  H3YYCHHH
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl M MX OPraHU3aIUS

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpaumMu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpraHU3allMu KUBOM
MIPUPOJIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUii COCTAB U CTPOEHHE KJIETKH

XHUMHUYECKUH COCTaB KJIETKU. XMMUYECKUE AIIEMEHTBI: MAKPOAJIEMEHThI, MUKPOJIEMEHTBHI.
Bona 1 MuHepasibHbIE BELIECTBA.

OyHKIIUU BOJBI M MUHEPAIBbHBIX BelIeCTB B KieTke. [lojgaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKUCIIOTBI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAsS, BTOPHYHAS, TPETUYHAS WU YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHTHl — Ouonornueckue kKaramuzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  (QepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, puO03a U Ie30KCHpu003a), Aucaxapuiasl (caxaposa,
JIAKTO3a) W TMOJNMCcCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapodumibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue Qpynkiuu aunuaoB. CpaBHEHHE YIIE€BOAOB, OCIKOB W JIUIUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnossie kucnorel: JIHK u PHK. HykneoTuasl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[utonmoruss — Hayka o kjetke. KieTouHas Teopuss — mpuUMep B3aUMOJCUCTBUS UIIEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: dJyKapuoTHyeckas U mpokapuotudeckas. (OcoOEHHOCTH CTPOEHUs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TTMKOKAIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHonibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOMIbI KJIETKU: MUTOXOHIPHUH, TIACTHABL. [Iponcxoxaenne MUTOXOHAPUNA U TIACTU. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHrne 3yKapruOTHUECKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

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

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabora «/3ydyeHne KaTaTuTHYECKONH aKTUBHOCTU (DEPMEHTOB (Ha MpUMepe
aMUJIa3bl WIM KaTanxas3bl)y.

JlaboparopHas pabota «M3ydeHne CTpOeHHs KJIETOK PACTeHHI, )KUBOTHBIX U OaKTepUi O]
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax u X OMUCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKHU

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMUIIALIUSA (HEPreTUYeCcKHii 00OMeH) — IBe CTOPOHBI €MHOTO Mpolecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTE3a.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMmocuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HaYeHHWE XEMOCHUHTE3a IS JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
docdopmmposanne. IPHEKTUBHOCTH IHEPTETHISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunte3 Oenka. Drarnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHL. MicTopust oTkpbiTus BupycoB (. . IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKIa BUpPYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nummynoxaedumura yenoseka (BIUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIIMs, peBepraza W HHTerpasa. Ilpodummakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:

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

Tabmuer w cxembl: «Tumbl  muTaHus», «MeTtabomuam»,  «MHUTOXOHIPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJHK».

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

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopHas pabota «CpaBHEHHS TPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

Tema 5. PasMHoKeHHe M MHAUBHAYAJIbHOE Pa3BUTHE OPTaHU3MOB

KneTounslii 1UKI, WM KU3HEHHBIA WK kieTku. MHTepdaza m mmuros. Ilpomeccsl,
nportekaromue B uHtepdasze. Permmukanus — peakmus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapwoTuil. JMIUIOWTHBIM U TaruIOWIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuabl. [luTomornueckre OCHOBBI Pa3MHOKEHUSI M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knerkn —Muto3. Ctaguu muto3a. [Ipouecchl, mpoucxoasiume Ha pa3HbIX CTaIusIX
MHTO3a. BHOJIOrMYEeCKHI1 CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: Oecrooe U mojoBoe. Buapl 6ecrosnoro pa3sMHOXXeHUS:
JiefieHHe Ha/lBoe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOkeHue. VIcKkyccTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYeHHE I CEIeKIUH.

[TonoBo€ pa3MHOKEHHUE, €T0 OTIINYUS OT OECIONOrO.

Meiios. Craguu meiosza. Ilpormeccsl, mpoucxonsme Ha cragusx meiosza. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [1os10BBIE *Kene3bl:
CEMEHHHUKU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrnepMaTo3oup,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpPOSHHs SAHIEKIETOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.



NunuBunyanbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTUS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTpYJIsAIus,
opranorenes. IloctamMOpronansHOe pa3BuTHE. THIBI TOCTAIMOPHOHATLHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (JIMYuHOYHOe). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuie! u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOitHOE OII0I0TBOPEHHE Y
[[BETKOBBIX PAaCTeHHIN», «BereratnBHOE pa3sMHOKEHUE pacTeHUil», «/lenenune kieTku Oakrepuin»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMbD», «KieTouHbli mukimy, «Perukarus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIICKOTTUTAIOIINX
U 4esoBekay, «OCHOBHBIEC CTAJAUHM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparbl «CriepMaTo30U/Ibl MIIEKOIMUTAIOLIET0Y,
«Sliueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOperika JIykay, MarHUTHast MOJIEIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlaGopaTopHble H NpaKTH4YecKHe PadoThI:

JlaboparopHass pabora «HaOmroneHue MUTO3a B KJIETKaX KOHYHMKA KOpPEIIKA JIyKa Ha
TOTOBBIX MUKPOMpEIapaTax.

JlaboparopHas pabora «l3yueHue CTpOEHHS TOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

JlaboparopHas pabora «BbIsiBI€HHE INPU3HAKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
YKUBOTHBIX)

Tema 6. HacjiencTBeHHOCTb M H3MEHYMBOCTH OPraHM3MOB

[Ipenmer u 3amauu reHeTuku. Vcropus pa3BuTus reHeTHKU. Ponb muToimoruu u
AMOPHOJIOTHU B CTAHOBJICHUHU T€HETUKU. BKI1a pocCUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
reHeTuKu. MeToapl TEeHETHKHA (THOPUIOJIOTMYECKH, [MTOT€HETHYECKUH, MOJICKYJISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnyeckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpelrBanue. 3aKOH eIUHO-00pa3usi TMOPHUI0B MepBOro nmokojaeHus. [Ipasuno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JAUTHUOPUAHOTO CKPEUIMBAHMS. AHAIU3UPYIOIIEE CKpEIIUBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHUS JIJTsl ONIPEIeICHHs TEHOTUTIA OCOOU.

CuenneHHoe HaclnefoBaHue mpusHakoB. Pabora T. Moprana mno clremieHHOMY
HacJIeJOBaHMIO TeHoB. Hapyienue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

['enetnka nona. XpoMOCOMHOE OIpeAeNIeHHE MoJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.

N3menunBOCTh. BHIbI N3MEHUYNBOCTH: HEHACIIECICTBEHHAS M HACJeACTBeHHAs. Postb cpebl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHUYMBOCTH.
Bapuauvonnsiii psa v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakinu. CBolicTBa MO (DUKAITMOHHON N3MEHUYUBOCTH.



HacnenctBenHasi, win reHOTUNIMYecKasi, ”3MEeHYMBOCTh. KoMOMHATHBHAS M3MEHUYHBOCTb.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
W3MEHYUBOCTh. Kiaccuukanuss Myranuil: TeHHBbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYMHBI MyTalil. MyTtarennble ¢akTopbl. 3aKOH FOMOJIOTMYECKUX PSIIOB B HACIEACTBEHHOMN
n3menurBocty H. M. BaBunosga.

BHesnepHas HacIeACTBEHHOCTh U U3MEHYHUBOCT.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA!
reHealornyeckuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHH, MOJIEKYJISApHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-anammu3a. HacnencTBeHusle 3a0oieBaHHS
YeJIoBeKa: TeHHble O0oJe3HH, OOJe3HHM C HACIEACTBEHHOW MpPEApacIoiIOKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHLMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3Hel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
NPEIOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHU YeTI0BEKa.

JdeMoHcTpanum:

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

Tabmumel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAs OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3auMoIeiCTBHE aJJIEIbHBIX T€HOBY, «] €HETUUECKUE KapThl PACTEHU, J)KUBOTHBIX U
yenoBeka», «l'eHeTnka moja», «3aKOHOMEPHOCTH HAacl€JOBaHUSA, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Trpymnn KpoBu», «MyTalroHHas
W3MEHYUBOCTBY.

Ob6opynoBanue: Monenu-anmiaukanuu «MoHoruOpuaHoe ckpemuBanue», «HemnonHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu (HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox moceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaboparopHas pabota «M3yueHue MOIUGDUKANMOHHOW W3MEHUHMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

[TpakTrueckas padota «CocTaBieHHE U aHAJIN3 POJIOCIOBHBIX YEJIOBEKa.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTUH

Cenekiusi Kak Hayka U mpouecc. 3apoKIeHHe CeNeKlnu U JoMectukanus. Yuenune H. U.
BaBunoBa 0 mEHTpax MNPOUCXOXKICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MPOUCXO0XKICHUS TOMAITHUX KUBOTHBIX. COpT, MOPOJIa, ITAMM.

CoBpeMeHHbIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
Yucras muaus. CkpeniuBaHue YUCTBIX TUHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
cKkpemuBaHue — ayrOpuauer. OtganéHHas ruOpuausanus U e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 W TMOJyYeHUE TMOJUIUIONIOB. JIOCTHIKEHUSI CEJIEKIUH PACTEHUW, >KUBOTHBIX M
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. OTalbl CO3JaHUs
pexomOunanTtHOM JIHK u Tpancrennsix opranusmoB. Knerounas umxenepus. Knetounsie



KyJIbTYpbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE pacTeHnid. KiioHupoBaHue BbICOKOIIPOLYKTHBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYecKue mpodiembl. MO —
TeHETHYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuubl u cxembl: KapTa «lleHTpbI MPOUCXOXKICHHUS M MHOT000pasusi KyJIbTYpHBIX
pacteHui», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTYpHBIX pacTeHui», «OTaanéHHas
rubpunnzamus», «Paborel akamemmka M. @. WBanoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpoBaHUE U TMEPEHOC
T€HOB, XpPOMOCOM.

Ob6opynoBanue: MYISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHu, repoapuii «CelbCKOX03SHCTBEHHBIE PACTCHHUS.

11 KJIIACC

Tema 1. Buosorusi kKak Hayka

buonorus xak Hayka. CBsi3b OHMOJIOTUM C OOLIECTBEHHBIMH, TEXHHUUYECKUMHU U JPYTUMHU
€CTeCTBEHHBIMM HaykaMmu, ¢uiocodueit, 3THKOH, 3cTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(OopMHUPOBAHNUU COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucremMa OMOJI0rM4ecKUX HayK.

MeTto/1bl TO3HAHUS KUBOM MPUPOABI (HA0II0IeHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKanus, MOIeIMPOBaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

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

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

Tema 2. PasMHOKeHHe M MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM >KM3HEHHBIH MK kineTkd. Mutepdasza u muros3. I[Ipoueccsl,
nporekaromue B uHTepdasze. Permmumkanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. J[MIIOMIHBIM M TarUIOWIHBI XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHMSI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MHUTO3a. BHOJIOTHYECKHI CMBICT MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrooe U mojoBoe. Buapl 6ecrosnoro pa3sMHOXXeHUS:
JIeJIEHNE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3mHoO)keHHe. VICKycCTBEHHOE KJIOHMPOBAaHNE OPraHU3MOB, €10 3HAYEHUE ISl CEJICKIINH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meito3. Cranun Mmenosa. IIpomecchl, nmpoucxoadmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [1os10BBIE *Kenesbl:
CEeMEHHUKU M su4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CriepMaTo30ui,
AHIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOEHHs SHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTE€HE3). OMOPHOHAIIBHOE pa3BUTHE (dMOpPHUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpyJsLus,
opranoretes. IloctamMOproHanbHOEe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusiHMe cpenapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PAcTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHUSI OPTaHU3MOBY, «JIBOWHOE OIJIOJJOTBOPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIX
U yesioBekay, «OCHOBHBIEC CTA/IMU OHTOTECHE3a.

OOGopynoBaHue: MHKPOCKOI, MuUKponpenaparbl «CrepMaTo30MAbl MIIEKOIHUTAIOLIETOY,
«Sinexnerka miiekonuTaromero», «Kapuokunes B KjieTkax KOpelika JIyka», MarHUTHasi MOJIENb-
anmukanus «Jlenenne knetkn», moaens JJHK, moxens MeradazHnoit XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTrueckas padota «OrnpeneneHue GopMbl IOJOBOTO MTPOLIECCA.

Tema 3. HacjiencTBEHHOCTb M H3MEHUYMBOCTH OPraHM3MOB

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponbs nuronoruu u
SMOPHOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKIIa pOCCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
reHeTuku. Meroasl TEeHETHKUA (THOPUIOIOTUYECKUM, UUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHetnyeckuii). OCHOBHbIE TeHETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MoHorudpuaHOE CKpeIrBaHue. 3aK0H eMHO-00pa3usi THOPUIOB MepBOTO MOKoJeHwHs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBHUCHMOIO  HAcjelOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTHUOPUAHOTO CKpENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsl ONIPEIeICHHs TEHOTUTIA OCOOU.

CuenneHHoe HaclnefoBaHue mpu3HakoB. Pabora T. Moprana mno clremieHHOMY
HacJIeJoOBaHMIO TeHoB. HapyieHue cuenieHus reHoB B pe3ybTaTe KPOCCUHIOBEpA.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

['enetnka nona. XpoMOCOMHOE OIpeAeNIeHHE NoJjia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble OpraHu3Mbl. HacnenoBaHue NpU3HAKOB, CUEIJIEHHBIX C
MIOJIOM.

N3menunBOCTh. BUIbI N”3MEHUMBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHas. Posib cpesbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
BapuanuonHssiii psg u BapuanMoHHas KpuBad. Hopma peakiuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYNBOCTH.

HacnenctBennas, nivM reHOTUNIUYECKasi, M3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMoOHHAs
M3MEHYUBOCTh. Kimaccuukamuss myranuii: TeHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa u
NPUYHHBI MyTaluii. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAZOB B HACIEICTBEHHON
m3menunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKHUN, MOJICKYISIPHO-



reHetudecknid. COBpEMEHHOE OIpEeAesICHHEe TEeHOTHUIIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nmomoripio [11[P-ananusa. HacnencTBenHsie 3a0oneBaHus
YeJOBeKa: TeHHble Oo0Jie3HW, OOJE3HM C  HACJIEACTBEHHOW MpPEepacloiIOKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTalud. CTBOJOBBIE KIIETKH.
[TpunHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
NPEOTBPALICHUN U JICYEHUH TeHETUYECKUX 3a00JIeBaHU YeTI0BEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuubl 1 cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacUICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpuanoe ckpeuuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI,
«Mero3y, «B3anMoIeiCTBUE aJJIEIbHBIX TEHOBY, « €eHeTHUUeCKrEe KapThl PACTCHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTnka mojay, «3aKOHOMEPHOCTH HACJIEI0BaHUS, CLEIUIEHHOTO C II0JOMY,
«KapuoTunsl uyenoBeka © SKMBOTHBIX», «Bumael wu3MeHunBoctH», «MoaudukannoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Tpymnn KpoBu», «MyTalroHHas
MU3MEHYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu (Gopmbl KPeUIEEB U OKpPACKU Teja), repbapuid
«I"opox moceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabora «M3yueHne MOIUGUKALUOHHOW W3MEHUYHUBOCTH, IOCTPOCHHE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

[TpakTrueckas padota «CocTaBieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKa.

Tema 4. Cesiekuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH

Cenexuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 MEHTpax MNPOUCXOXICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUMU. MacCcoBbIi U MHAMBUAYAIbHBIA OTOOpHI B CENEKLUU
pacTeHuil U XUBOTHBIX. OlIeHKa dKcTephepa. bIN3KOPOACTBEHHOE CKpEIIUBaHUE — MHOPUIMHT.
Yucras nmuaus. CkpeniuBaHue YuCTIX TuHUH. ['eTeposuc, nin rubpuanas cuia. Hepoacrsennoe
ckpemuBaHue — ayrOpuauer. OtganéHHas ruOpuausanus U e€ ycnexu. MckyccTBeHHBIN
MyTareHe3 W TOJy4YeHHE MOJUILUIONI0B. JIOCTH)KEHUsl CeJIeKIMM PAcTeHUH, XHUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHomoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHas WHXKEHepHs. ITanbl CO3JaHUS
pexomOuHanTHOM JIHK 1 Tpancrennsix opranusmon. Kiierounas wumxenepusi. Knetounsie
KyJIbTYypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHi. KiioHnpoBaHue BHICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHUeckue mpodiembl. MO —
TeHETUUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHCcTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKMUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HWeanoBay, «llomumiongus», «OOBEKTHI



O6uotexHonorum», «Kietounsle KyJlbTypbl M KIOHMpOBaHUE», «KOHCTpyMpOBaHME M MEPEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBanue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CebCKOX03SIMCTBEHHBIC PACTCHUSI.

Tema 5. DBoronuOHHAA OHOJIOTUA

[TpenocbuIKy BO3HUKHOBEHHUS 3BOJIIOLMOHHOM TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosiornu. BrnusiHue SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OWOJIOTUH U APYTHX HAYK.

CupnerenscrBa 3Bosronuu. [lageoHTOIOrNYECKUE: TOCIIEN0BATEIBLHOCTD IIOSIBIICHUS BUIOB
B IAJICOHTOJIOTMYECKON JieTonucH, nepexoaHslie (opmbl. buoreorpapuyeckue: cxoncTtBo u
paznuuune dayH u GIop MAaTEPUKOB M OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IMyusl dMOPHUOHOB PA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJOTMYHBIC, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBUHU3MA.
JIBIOKylMe Ccuibl  3BOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHME IpH
OTrPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas H3MEHUYMBOCTh, OoOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBINA O0TOOD).

Cunrerndeckas teopus 3Bosonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkpoaomntonus. [Tonynsanus kak equHUIA BUIA U 3BOTIOLHUH.

JBwxymme cuiibl ((hakTopbl) 3BOJIOLUM BUAOB B NpHpoJe. MyTallMOHHBIM mpoluecc U
KOMOWHATHBHASI H3MEHYMBOCTH. [loMmy sioHHbIC BOJIHEI U Apeiid reHoB. N30 u Murpars.

EcrectBennblii oT1O00p — HampaBistomuid ¢aktop sBomonnd. DopMbel ecTeCTBEHHOTO
otbopa.

[Tprcnoco01eHHOCTh OPraHM3MOB KakK pe3ysbTaT 3Boitonuu. IIpumepsl npucnocoOneHuit
y opranuzmoB. ApoMop(h03bl U UIU0-aJaNTallNH.

Bun u BumooOpazoBanue. Kputepuum Buaa. OcHOBHbIE (QOpPMBI BUI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECKoe.

Makpospomonus. @opMbl 3BOTIONMM: (UIETHYECKas, TUBEPreHTHAas, KOHBEPIreHTHas,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

[IpoucxoxaeHue  OT  HeCNEUMAIU3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanu3anys. AnanTuBHas paauanys.
JleMoHCTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkensb, @. Mromnep, A. H. Cesepiios.

TaGnuibl v cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoAbIIi TO3BOHOUHBIX
KHUBOTHBIX», «ApXxeontepukcy», «Popmbl 60pbOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOODPY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue MOpoA >KHUBOTHBIX», «llomymsumy,
«MyTanmoHHasi U3MEHUMBOCTEY, «ApoMopho3er», «Manoanantanuny, «OO0mIas nereHepausy,
«/IBmxyiue cuibl sBosronm», «Kapra-cxema mapupyra nyremectsust Y. Japsuna», «bopnda
3a CYIIIECTBOBaHHEY, «[IpucnocobaeHHOCTD OpPTraHUu3MOBY, «["eorpaduueckoe
BHJ1000pa30BaHKE», «IKOJIOTHIECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUTIAMH OKPACKH, HA0Op TUIO0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.



buoreorpaguueckas kapra Mupa, Koyekuus «®DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTeHMI», MoJenb anrumkanusa «llepekpéct xpoMocom», BiIaXKHbIE IIpenaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «JIpozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJIa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopaTtopHast paboTta «BbIsiBIeHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIUSHUIO Pa3JIMYHBIX
HKOJIOTHUECKUX (haKTOPOBY.

Tema 6. Opranu3msl 4 OKpYy:KawIuas cpeaa

OKojorusi Kak Hayka. 3ajayd M pasfeibl  dKOJIOTMH. MeToasl JKOJIOTHYECKHX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHMW3MOB:  BOJHAas,  HAa3€MHO-BO3JylLIHas, I[OYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (pakropoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTHIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpPBL:  CBET, TEMIEparypa, BIAKHOCTh.  DOTONMEPHOAN3M.
[TpucnocoOieHns opraHu3MoB K JeiCTBUIO aOMOTHYECKUX (aKTOpOB. buonornueckue puTMsl.

buornueckue ¢dakroppl. Buapl OMOTHYECKMX  B3aUMOJCHCTBHUN:  KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomepars, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJEOHWYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHue OMOTHYECKHUX
B3aMMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKHA MNOMyisiiuv. (OCHOBHBIE IOKA3aTelau IOMYJIALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTH MOMYJISILIUY U €€ peryJsiusl.

JdeMoHcTpanum:

[Toptpertsi: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «lIpupogasie 30Hb1 3eminy, «Cpenpl 0OOUTaHUST OPTAHU3MOBY,
«Dotonepuoausm», «llomymsiuun», «3aKOHOMEPHOCTHM pPOCTAa YHMCICHHOCTU MOMYJSILUU
uHOy30pun-Tyhenpkn», «[Iniessie nenmy.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[IpakTuueckas padota «I1oaCUET MIOTHOCTH MOMYJAIMN pa3HBIX BUOB PACTCHUI.

JlaGopatopnast pabora «Mopdomornueckne OCOOCHHOCTH PACTEHUN M3 pPa3HBIX MeECT
OoOUTaHUAN.

Tema 7. Coo01iecTBa M 3K0JI0rHYeCKHeE CHCTEMbI

CooOmiectBo  opranuzMoB  —  OuoneHo3.  CTpykTypsl — OuoOLleHO3a:  BHJOBas,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nmuuienasi). Bunpl-nomunantel. CBsa3u B OHMOLIEHO3E.

Okonoruyeckue cuctembl (kocuctemsl). [loHsTHe 00 3KOCHCTEME M OHOreoleHO3e.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOJIYLIEHTbI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3zaTeldM 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPaMHJIbL: TPOJYKIIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccus.

[IpupoaHblE 3KOCHUCTEMBI. ODKOCHCTEMBI O03€p M pPEK. ODKOCUCTEMA XBOWHOTO WM
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTEMBl. buoioruueckoe u
XO035ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM H YPOOIKOCUCTEM.



buopasznoobOpaszue kak ¢akTop ycToMumBOCTH dKOocucTeM. CoxpaHeHHEe OMOJIOTHYEeCKOTo
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepaaackoro o 6uocepe. ['panutisl, coctas u cTpykTypa ouochepst. XKusoe
BemectBO W ero ¢Gynkmuu. OcoOeHHOCTH Ouocdepbl Kak TI00ATBHONW HAKOCHCTEMBI.
Jlunamuueckoe paBHOBecue U oOpaTHas cBsi3b B Ouocdepe.

KpyroBopotbl BemectB M OMOr€OXMMHYECKHME LMKIBI JIEMEHTOB (yIiiepoja, a3oTa).
3onanpHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTCHHBIE H3MeHeHUs B Onocdepe. ['mobanbHbIC
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeiaoBeuecTBa. CoxpaHeHue OMopazHoo0pasmsi Kak OCHOBA
ycroitunBocTd Onochepsl. OcHOBa PallMOHATIBHOTO YIPABICHUS NPUPOIHBIMH PECYpPCaMH U MX
ucHnoJib30Banue. JJocTukeHuss OMONIOruM U OXpaHa MPUPOIBIL.

JdemoHcTpaumuu:

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

Tabmuubr u cxemsl: «[lumeBsie nenn», «buoeHO3: cocTaB U CTpyKTypa», «l[IpupogHbie
coobmectBay, «llenu mnutanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«9KocucTeMa MUPOKOIUCTBEHHOT O JIeca», « IKOCHCTEMA XBOMHOTO Jiecay, «broienos3 Bogoéman,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBUS Ha MNpUPOAY», «Baxuelue
UCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX Bom», «llouBa — BaxkHeiIas cocTaBifoIlas
ouocthepnr», «DakTopel gerpamauumu  nouB», «llapHukoBbii  3ddexT», «DakTOpHI
paZvoaKkTUBHOTO 3arpsa3HeHust Onocdepo», «O0mas ctpykTypa 6uocheps», «Pacnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Omocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3zora B pupoie».

O6opynoBanue: MoJieb-anmInKanus « Tunu4aHeie OMOLIeHO3bI», repbapuiil «PacturensHbie
cooOmiecTBa», Koiekuuu «buoreHosy, «Bpeautenn BaKHEHIIUX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYyp», repOapuul M KOJUIEKIMH PpAacTeHUH M JKUBOTHBIX, MPHUHAUIEKAIINE K pPa3HbIM
AKOJIOTHYECKUM Tpynmnam oaHoro Buaa, Kpacuas kaura Poccuiickoit deneparuu, n3o0pakeHus
OXpaHsIEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.

JlaGopatopHas pabota «/3yueHne 3K0JOrMYeCKO HUIIN Y Pa3HbIX BUAOB PACTCHUN».

JlabopaTtopHast pabota «Onucanne SKOCUCTEM CBOEH MECTHOCTH.

Tema 8. Bo3nnkHoBeHMe U pa3BUTHE KU3HU HA 3emJie

JloHay4HBIE NIPEICTaBICHUS O 3apOXKACHUU XKU3HU. HaydHble rMmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele sTansl Ononorndeckoit spotonuu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIIOLMAL.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xu3HM Ha 3emiie 1o 3pam u nepuoaam. Karapxen. Apxenckas u mpoTepo30ncKas
apsl. [Taneo3olickast apa u €€ nepuo/pl: KeMOPUIICKUHN, OPOBUKCKUM, CUITYpUICKUH, 1€BOHCKHUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux ImpoieccoB. OCHOBHBIE STalbl 3BOJIIOLUU
PacTUTENBLHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHH 1 ’KUBOTHBIX. [losiBIeHue, paciBer
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKOro MHpa Kak OTpakeHHe HBOMIOLMU. OCHOBHBIE CHCTEMATHYECKUE
TPyl OPraHU3MOB.

OBoironusi yenoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHe3a. Cxo/ICcTBa M pa3andMs 4eJlOoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cwibl  (pakTopbl) aHTpororeHesa. HaciencTBeHHas HM3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM W BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeIbIi,
Yenosek mnpsamoxoxasammii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajiouJiHas  (PKBaTOpUaAIbHAsA), MOHIOJOMJHAs  (a3uarcKo-aMepukaHckas). YepTsl
IPUCTIOCOOIEHHOCTH IIPEJICTaBUTEIIEH YEIIOBEUECKUX PAC K YCIOBUSAM CylllecTBOBaHUS. EAMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanum:

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

Tabmuner 1 cxembl: «Bo3aukHoBeHNe COTHEYHOH CUCTeMBI», «Pa3BUTHE OPraHHYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIoBEKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IAJICOHTOJOTMYECKUX HaXO0/0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «Hel0oBeUeCcKHre pach».

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHJEepTalblla, KPOMAHbOHIIA), CJIENKHU WIM U300paKeHHs] KAMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KoJuteKusa «@opMbl COXPaHHOCTH UCKOMIAEMBIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTnueckass pabora «/3yueHue HCKOMAEMbIX OCTAaTKOB DPACTEHUH M >KUBOTHBIX B
KOJUIEKLIASX .

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOTPAMMBI 110 BHOJIOTMN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4aroImyMUCs MPOrpaMM CpeHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BbIIEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTU U CaMOOIPEIEICHUIO,
HaJIMYMe€ MOTHMBALMU K OOyYeHHUIO0 OHOJIOrvH, IleJieHaNpaBlIeHHOE pPa3BUTHE BHYTPEHHHUX
yOexAeHU JTMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS



OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTD M CITOCOOHOCTH 00YUaIOIINUXCsl PYKOBOJICTBOBATHCS B CBOSH
JESTEIIbHOCTH 1IEHHOCTHO-CMBICTIOBEIMU YCTAaHOBKAMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTO
00pa3zoBaHusl, HATMYHE YKOJIOTMYECKOTO MTPABOCO3HAHUS, CHOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH
JKM3HEHHBIE IJIaHEI.

JlngHOCTHBIE pe3ynbTaThl OCBOCHMs TpeameTa «buoyiorus» MOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPHYECKUMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o0IecTBe MpaBWIAMH W HOPMaMH IIOBEIICHUS M CIOCOOCTBYIOT TpOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BHUTHS, PA3BUTHUsI BHYTPEHHEH IMO3UIIMHM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHHUS K 3aKOHY W IMPABOMOPSIKY, YEIOBEKY Tpyda U CTaplieMy MOKOJEHHUIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTrO  OTHOIICHWS K  KyJAbTYpHOMY  HACIEOUI0O W TPAJUIUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarouen cpee.

JlngHOCTHBIE Pe3yJbTaThl OCBOCHHs Y4eOHOTro mpeamera «bruosiorus» M0JKHBI OTpa)XaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIi, TO3UTHUBHBIX BHYTPCHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM POCCHIICKOrO  OOIIecTBa,
pacIIMpeHHe >KU3HEHHOTO ONBITa U ONbITa JCITEIBHOCTH B IPOIECCE peaTr3allMi OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHHOM IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJICHA POCCUHCKOT0 00IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIHMOHHBIX IpaB H OOS3aHHOCTEH, yBaKEHHWE 3aKOHA U
MIPaBOMIOPSAJIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr yuyeOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3HUIMI0O TI0 OTHOIIEHHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JECUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMU [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXXUTEIHHOTO OTHOILIEHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU 1 BOJIOHTEPCKOM JI€ATETLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON TPpayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH mepe] PonMHOW, TOpAoCTH 3a CBOM Kpail, CBOIO
Ponuny, cBO# SI3BIK M KYJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K TPUPOTHOMY HACIIETUIO U TTAMSITHUKAM MPUPOJIBI, JTOCTHKECHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTH OIIEHUBATh BKJIA]] POCCUMCKHUX YIEHBIX B CTAHOBIICHHUE U PA3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HA4YCHHUS OWOJOTMM B TIO3HAHWHM 3aKOHOB TPUPOJBI, B JKU3HU 4YEIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uzeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAHUE JYXOBHBIX IEHHOCTEH POCCUICKOr0 HApOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIC PEIICHUS], OPUEHTUPYSICh HA
MOpaJbHO-HPAaBCTBEHHbBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJAMUTEIISIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0oB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUas ICTCTHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICCTBHS )KUBOM MPUPOJBI U €€ LIECHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIISTH
Ka4yecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnUTAHHMS, (POPMHPOBAHUS  KYJBTYPbl 30POBbSI M
IMOIMOHAIBLHOIO 0JIArONOoJIYYHs:

MOHUMaHWE W pealln3alys 3I0pOBOro M 0e30MacHOro odpasa KU3HU (370pOBOE MUTAHUE,
COOJII0ICHHE TUTHEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIbIXA,
perymsipHass (QuU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJ WHAMBUIYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHUE TMOCJIEICTBUI M HENMPUSATHS BPEIHBIX MPUBBIUEK (YHNOTPEOJCHUS aaKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0It00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATENLHO BBITIOIHATH TAKYIO IEATETbHOCTH;

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHaNbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpPa30BaHHIO Ha MPOTSHKEHUU BCEH
JKU3HU,

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

HKOJIOTMUYECKH I1[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHSI SKOJOTUYECKOW KYJIBTYpBI: MPUOOPETEHHE OTMBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpebl;

OCO3HaHHeE TI00aTBbHOTO XapaKTepa IKOJOTHIECKUX MPOoOJIeM U MyTel X peleHus;

CIOCOOHOCTH MCIIONIB30BaTh MpUOOpeTaeMble TPU U3yYeHUH OWOJIOTUU 3HAHHS U YMEHHS
MpU peIIeHUH TPOOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM IPUPOIOIOIB30BAaHUEM (COOIIOIEHNE
MpaBuJl MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX Ha COXPAHEHHE PABHOBECUSI B SKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTHBHOE HEMPUATHE NEHCTBHM, MPHUHOCAIINX BPEI OKPYKAIOIIEH MPUPOIHON cpere,
yMEHHUE MPOTHO3MPOBATH HEOJATONMPHUATHBIC SKOJOTUYECKHE TOCIEIACTBUS MPEIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJU4KMe Pa3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOH KYJIbTYphl, OIBITA
JESATETLHOCTH  JKOJOTUYECKONW HANpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B



IIO3HABATECIIBHOM, KOMMYHUKATUBHOM M COLMAIBbHOW IPAKTUKE, TOTOBHOCTH K Y4YacTHIO B
IIPaKTUYECKOU JEATEIbHOCTH DKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHUPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKlu M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha Juajore KyJjbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIbTYPBI KaK CPEICTBA B3aUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMM Kak HayKd, OCO3HaHMA €€ poiu B (HOPMUPOBAHHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYyKaroIeM
MHUpEe KaK O eIMHCTBE NPUPOABI, 4YeIOBEeKa U oOmecTBa, B MO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOJIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCIeueHUs
HOBOT'O YpOBHSI Pa3BUTHSl MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
9KOJIOTHYECKUX Mpo0sIeM U obecrieueHus nepexoja K ycToMuuBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0IIei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4JaroLuxcs, GopMupyemMoi pu U3y4eHuu OUoIoTuH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJB30BaTh IMOJydaeMble 3HAHHS I aHaIM3a W OOBACHEHHs SBICHUUN
OKpYXXAloIIero MUpa M IMPOUCXOJAIIMX B HEM M3MEHEHMH, yYMEHHE JellaTb OO0OCHOBaHHbBIE
3aKJIIOYCHUsT HAa OCHOBE HAayYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJIy4eHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHMSI JJs pelleHus
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOW IEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATH IMPOCKTHYIO U
UCCIIEN0BATEIBCKYIO NEATEIBHOCTh HHINBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN MO OHOJOTMM B COOTBETCTBUU C >KMU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeHMeTHBIe pGSYJ'II)TaTI)I OCBOCHUA qu6HOl"0 Hpe)]MeTa «BI/IOJ'IOFI/ISI» BKJIFOYAKOT:
3HAYNMBIC JJIA (1)OpMI/IpOBaHI/I$I MI/IpOB033peHI/I$I 06y11a}01111/1x051 MC)KI[I/ICIII/IHJII/IHapHI)IG
(MeXMmpeIMeTHBIE) O0IeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, TIPOIIECC, CHCTeMa, HAy4HbIH (PaKT, MPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, MCCIEAOBaHNWe, HAOIIOJICHUE, M3MEpPEHUE, SKCIICPUMEHT M JIPYTHX), YHUBEPCAITbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYIATHUBHBIC), 00ECIIECUNBAIOIINE
dbopMupoBaHrue (QPYHKIIMOHAIBHON TPaMOTHOCTH U COIMAILHOM KOMIETEHIIUH OO0YYaroIIuxcs,
CIIOCOOHOCTH 00yJaronuxcst HCIIOJIH30BaTh OCBOEHHBIE MEXIUCITUTIITHHAPHBIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COILIMATILHOM TTPaKTHKE.



MetanpeameTHble pe3yiabTaThl OCBOCHMSI MPOrpaMMBbl CPEJHEro o0Iero odpazoBaHUs
JOJIKHBI OTPAXKATh:

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMMU:

1) 6a3oBbIe JOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BATh MPY OCBOCHUH 3HAHUN TPUEMBI JIOTHYECKOTO MBIITUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCHU(PUKALMKM, OOOOIICHHUS), PACKPHIBATh CMBICT OHOJOTUYECKHX TMOHSTHHA
(BBLIENATH UX XapaKTepHbIC MPU3HAKY, YCTAHABIUBATH CBSI3U C IPYTUMHU ITOHSATHUSMU);

OTIPEICIIATh IENH JEATEIBHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH HX JOCTHUIKCHHUS,
COOTHOCHUTH PE3yIbTAaThl ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATUS JUIs OObACHEHUS (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYXKACHHUSI (HHTYKTUBHBIC, ISTYKTUBHBIC, TIO AaHAJIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOIBI U
3aKIJIIOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4YaeMbIX OHMOJOTUYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUYMM PAa3HOTO PoJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
U HeMaTepUaAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOHCKY METOJIOB
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYCHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMNU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUU YUEOHBIX U COIHABHBIX IPOEKTOB;

dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJIeTh HAYIYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITH TIPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3MPOBaTh 3aj1ady, BBIJABUTATH
TUIIOTE3Y €€ pelIeHus, HAXOIUTh apTyMEHTBI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
pohecCHOHATLHYIO CPEey;



yMETh TEPEHOCHTHh 3HAaHUS B [IO3HABATEJIbHYID U  MPAKTUYECKyl0  oOiacTu
KU3HEJEATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIC HJEH, IpEAjiaraTb OPUTHHAJIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIC PEIICHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATLCS B PA3UYHBIX HCTOYHHKAX HHQOpMaIK (TeKcTe y4eOHOTOo mocoOws,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTre), aHAIW3UPOBaTh HHGOPMALMIO DPA3IMYHBIX BUIOB U (QOpM
MPEJICTABICHUS], KPUTUIECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUHNBOCTH;

GbopMyIHUpOBaTh 3ampoChl W TPHUMEHATH Pa3jMYHBIE METOABI TPHU IOWCKE W O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM J1JIs1 BBIIIOJIHEHUS YU4EOHbBIX 33/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCTIOIB30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITCIILHO BBIOUPATH ONTHUMAIBHYIO (OPMY TPEACTABICHUS OMOJOTUYCCKOU
uH(popManuu (cxeMsl, rpaduKy, JUarpaMmmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIIONIb30BaTh HAy4YHBIN $3bIK B KauecTBE CpEACTBa HpH paboTe C OHOJOTHYEeCKOU
uH(poOpMaIMel: MPUMEHITh XUMUYECKUE, (PU3NUYSCKUE W MaTEeMaTHYCeCKHE 3HAKW U CHUMBOJIBI,
dopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQ/IeTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHpOpMAIMK, HWH(OOPMALMOHHOM
0€30MacHOCTH JIMYHOCTH.

OBRi1aieHHe YHUBEPCAJIBHBIMA KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHANIOTe
WIH JUCKYCCHU TIO CYIIECTBY OOCYKJIaeMoil TeMbl (YMEHHE 3a/JaBaTh BONPOCHI, BHICKA3bIBATH
CYXKJCHHS OTHOCUTEIIGHO BBITIOJHEHHSI TpeylaraeMoi 3aJadd, YYUTHIBATH HWHTEPEChl U
COTJIACOBAaHHOCTH MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacro3HaBaTh HeBepOaNbHBIE CPEICTBA OOIICHMs, MOHMUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, MPEANOCHUTIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYAIHA, YMETh CMATYaTh KOH(QIUKTHI U
BECTH TIEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bOopMyITUPOBATH CBOM BO3PAXKCHHUS;

pa3BEPHYTO W JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh M WCIOJh30BaTh MPEHMYIIECTBA KOMAHJHONH W MHIUBUAYATbHOW paObOTHI TIpH
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOECHCTBYSI TP PEIICHUH Y4eOHOM 3a/1a4H;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0T0 YjeHa KOJUICKTHBA;

NPUHUMATh I1IEIH COBMECTHOW JICITeILHOCTH, OPTaHW30BBIBATH M KOOPJIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH ICUCTBUN, PACIPEAENATH POJIU C YYETOM MHEHHM
Y4aCTHUKOB, OOCYXKAaTh PE3yIbTaThl COBMECTHON PabOTHI;



OILICHMBATh Ka4yeCTBO CBOETO BKJIaJa U Ka)JIO0r0 Y4aCTHHKA KOMaHbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/laraTb HOBBIE MPOEKTHI, OICHUBATH HJIEH C MO3UIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEICHUE B PAa3IMUHBIX CHUTYyallHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OgJiajieHNe YHUBEPCAILHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABICHUS NpoOJeM M HUX peElIeHUs B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOHMX
JNEHCTBUSAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KUBOW MPHUPOJE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENBHYIO AEATEIBHOCTh, BBIABISATH IMPOOJIEMBI,
CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3aJadyd B O00pa30BaTCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PElIeHUs] MPoOIeMbl C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLICHUBATh MPUOOPETEHHBII OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB LETISIM;

BJIaJICTh HAaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUTSL OLIEHKY CUTYalllH, BHIOOPa BEPHOTO PEIICHIS,;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEIICHHS M0 UX CHIDKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI U QpTYMEHTHI IPYTUX MIPH aHAIIN3€ PE3YJIbTAaTOB JEeSTEILHOCTH,

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

HHPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpaMmmbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npenmera «buosorusy Hay4dHble 3HAHMS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETallMM W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTEIIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M MPUMEHEHHMIO 3HAHUU B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, a TAK)KE B peabHbIX dKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIE Pe3yJIbTaThl MPEACTABICHBI [0 roJiaM 00yUeHHs..



[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameta «buonorus» ¢ 10 Knacce NOKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PEeLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJAEp)KaHHE OMOJIOrMYECKHX TEPMHHOB U MOHITUMN: )KU3Hb, KIETKA,
OpraHu3M, MeTabo0Jin3M (0OMEH BEIIECTB U MPEBPAICHUE SHEPTHH ), TOMEOCTa3 (CaMOperyJIsIus ),
YpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCIpOU3BeleHUE  (PermpOIyKIIHs),
HaCJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHUE;

YMEHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAs, XpPOMOCOMHAasi, MyTalllOHHas,
HEHTpaJbHas JOTMa MOJIEKYJIsipHOM Owosyorun), 3akoHbel (I'. Mennens, T. Moprana, H. N.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuiit H. U.
BagsuoBa), onpenensaTb rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJACHUE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ MpOBENEHHE OHOJIOTHYEeCKOro
9KCIIEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BENTMYMHAMU, OOBSCHEHHE IOIYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIC MPHU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHE MPUMEHSTH MOJTY4YCHHbIC 3HAHUA 7S 00BSCHEHUS OMOJIOTHYECKUX MPOILIECCOB U
SIBJICHHM, 1711 TPUHATHUS TPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM KU3HU C LIETBI0 00eCTIeYeHUS
0€30MacHOCTH CBOEr0 3JI0pPOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOJIOJIEHUsT HOpPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIONIb30BaHUsl JOCTHKECHUIM COBPEMEHHON OMONOTMH U OMOTEXHOJOTHH 7S palrOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHMe, CIETUICHHOE HACTEeI0BaHNE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUTSE TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W WHTEPIPETHPOBATh HH(OpPMAIHMIO OHOJOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOM MH(pOpMalNK, HAyYHO-TIONYJISPHbIE MaTEepHUalbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIEAOBAaHUN B OMOJIOTMHY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIeHHs, 00o00Imas
OMOJOTHYECKYI0 HMH(POPMAIIMI0 M3 HECKOJBKHUX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmapaT OHOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO MpenmMera «buonorus» ¢ 11 kaacce 1ONKHbBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U



HAyYHOT'O0 MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBATh CO/ICPKaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: BU]I, TIOMYJISIIINA,
reHoOHI, SBOJIOLUHMS, JBIXKYIIHE CHIbI ((DakTOpbI) SBOJIOIUH, MPHCTIOCOOJICHHOCTh
OpraHU3MOB, BHUJ000pa3OBaHHE, OSKOJOTHYecCKHe (HaKTOpbl, SKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIEHTHI, LIENH MUTaHUs, SKOJOrHYecKas mupaMuaa, OuoreoueHos, onocgepa;

YMEHME H3araTb Ouonoruueckue Tteopuu (3BomounoHHass teopus Y. JlapsuHna,
CUHTETHYECKasl TeOpHs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiimeBoro cxonacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH W myTtei sBomtonnu A. H. CeBeplioBa, yd4eHUsI O
ouoctepe B. U. BepHauckoro), onpenensTh TpaHUIbl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOJIIOJCHHE M OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUI, OpraHu3alus ¢ MpOBeIeHHE OHOJIOrHYEeCKOro
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TMOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBO/Ibl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICTATH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
MOMYJSIIIUKA, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHOTEOIIEHO30B M JKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTUU B IKOCHUCTEMAX, aHTPOIIOTCHHBIX U3MEHEHUN B
9KOCUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB U OHOTCOXMMHYECKHX LHKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 17151 IPUHATUS IPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENbIO O0eCcTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbS OKPYXKAIOIIUX JOJEH, COONIONEHUS HOPM
rPaMOTHOTO TOBEACHMS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
PUPOONOIb30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIATh CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (IL[eMH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

yYMEHUE KPUTHUYECKH OLIEHMBaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOIOTHYECKOro
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS M3 Pa3jIMYHbIX HMCTOYHUKOB (CpelacTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATh MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE cOOOIIeHHs, 00oO0IIas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.
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11 KJIACC

KoanuyecTBo 4acoB

N(_l Hal/lMeHOBaHI/Ie a3JaeJioB U TEM nmporpaMmmabl H 3J1€KTp0HHbIe (IIH(I)pOBbIe)
n/n pasi porp Beero PaKTHYECKHE oOpa3oBaTejIbHbIE pecypchbl
padoThbI
1 Brooris kK Havka 1 0 https://resh.edu.ru/subject/5/11/
K https://lesson.edu.ru/06/11
2 | Pa3MHOXEHHE ¥ HHIUBUIYATHHOE pa3BuUTHE OPraHU3MOB 8 0,5 https://resh.edu.ru/subject/5/11/
Yy ’ https://lesson.edu.ru/06/11
3 HacneacTBEHHOCTh M U3MEHUYMBOCTH OPraHU3MOB 20 0,5 https://resh.edu.ru/subject/5/11/
’ https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
4 | Cenekuns opranu3MoB. OCHOBBI OMOTEXHOJIOTUU 4 0 htps://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
S | ImomounonHas buosorus 10 0.5 https://lesson.edu.ru/06/11
6 | OpraHmsMEl H ORPYERIONIAT CPEIA 5 1 https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
7 | CooOr1recTBa U DKOJIOTHYECKHUE CUCTEMBI 17 1 https.//lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
8  Bo3HUKHOBEHHUE M pa3BUTHE )KU3HU HA 3emiie 5 0,5 httos-//lesson.edu.ru/06/11
9 TloBTOpeHwue, 00OOIICHUE U CUCTEMATH3AIIMS 3HAHUI 1 0 https://resh.edu.ru/subject/5/11/
’ https://lesson.edu.ru/06/11
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne KosmmuecTBo yacos DJ1eKTPOHHbIE HN(POBBIE
n/n Tema ypoka Bceero IIpakTnyeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BHONOM B CHCTeMe HayK 1 https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL. https://resh.edu.ru/subject/5/10/
2. JI/p «Mcnionb30BaHKe pa3IMYHbIX METOI0B IIPH U3YUYCHUN 1 0.5 https://lesson.edu.ru/06/10
OHMOJIOTUYECKUX 0OBEKTOBY
3. buonoruyeckne cuctemMsl, IPOLECCH U UX U3YYEHUE 1 https:/Iresh.edu.ru/subject/5/10/
’ https://lesson.edu.ru/06/10
" JKUBbIC CHCTEMBI H HX OpraHH3ALUA 1 https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
MonekymspHbIii ypoBEHb: 00I11asi XapaKTepUCTHKA. https://resh.edu.ru/subject/5/10/
5. . 1 :
XUMHYECKU# cocTaB KieTkH. Bojia 1 MuHepaibHbIe Cou https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
6 YTAeBOLI. JIMIHAE . https://lesson.edu.ru/06/10
7 Beski. CocTas  CTpoGHHE GeTKoB 1 https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
depMeHThl — OMOJIOTHYECKHE KaTallu3aTOPhI. https://resh.edu.ru/subject/5/10/
8. Jl/p «M3ydenune KaTaIuTHIECKON aKTHBHOCTH (hepMEHTOB (Ha 1 0.5 https://lesson.edu.ru/06/10
pUMEpPe aMHJIa3bl WA KaTalla3bl)»
0. Myemonse st K P 1 gl 10
10. Pemenue 3a7a4 Ha MaTPUYHBIE MPOIIECCHI. 1 https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
https://resh.edu.ru/subject/5/10/
11| AT® u xpyrue nyneoTnas! . https://lesson.edu.ru/06/10
12 Kitetounsriii ypoBeHs: oOmias xapakrepuctuka. Kierka kak 1 https://resh.edu.ru/subject/5/10/

OCJIOCTHAs )KHUBasi CUCTEMA

https://lesson.edu.ru/06/10
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https://resh.edu.ru/subject/5/10/

13.  Hcropus u MeTOIbl M3ydeHus KieTk. Kietounas Teopust https://lesson.edu.ru/06/10
14 Tuner kierok. [IpokapuoTndeckas KieTka, 0COOCHHOCTH CTPOCHUS U https://resh.edu.ru/subject/5/10/
" (U3HOIOTHH https://lesson.edu.ru/06/10
CTpoeHre dyKaprHOTHYECKOM KIICTKH: IIOBEPXHOCTHBIN anmapaT https://resh.edu.ru/subject/5/10/
15. | knerkm, muromnasma, OpraHOM/IbI IUTOILIA3MbI https://lesson.edu.ru/06/10
CrpoeHne 3yKapMOTHUECKOM KIETKH: 0IHOMEMOpaHHbIE OPraHOUAbI https://resh.edu.ru/subject/5/10/
16. :
KJIETKH https://lesson.edu.ru/06/10
17 CTpoeHHe dyKapHOTHUECKOM KICTKH: MMOJyaBTOHOMHBIC OPTraHOHUIbI https://resh.edu.ru/subject/5/10/
" KJIeTKH (MUTOXOHJIPHH, TUIACTUIBI) https://lesson.edu.ru/06/10
18. | CrpoeHme 3yKaprHOTHYECKOH KIIETKH: HEMEMOPaHHbIE OPTaHOMIbI https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
19. | CrpoeHue SyKapHOTHYECKOM KIIETKH: SIPO, KOMIIOHEHTHI s/Ipa hitps://resh.edu.ru/subject/5/10/
’ https://lesson.edu.ru/06/10
Jl/p «M3ydenune cTpoeHHsI KJIETOK PACTEHHIA, )KUBOTHBIX, TPHOOB U https://resh.edu.ru/subject/5/10/
20.  OGakTepuil MOA MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax U Ux 1 https://lesson.edu.ru/06/10
OTTHCaHHE)»
21, OGMeH BOIECTB MK METAGOI3M https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
22, DuepreTuueckuii oGMen https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
23, PorocHHTes https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
24 XeMOCHHTE3. 05 https://resh.edu.ru/subject/5/10/
" JlI/p «CpaBHEHHUS IPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a ' https://lesson.edu.ru/06/10
25. | buocunte3 6enka. Peakius MaTpU4HOTO CHHTE3a https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10
26.  Tpamcnamus — GrocumTes Gerka https://resh.edu.ru/subject/5/10/
' https://lesson.edu.ru/06/10
27. | KopmpoBaHue aMHUHOKHUCIOT. Ponb pubocom B OnocuHTe3e Oenka https://resh.edu.ru/subject/5/10/

https://lesson.edu.ru/06/10
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28. | Hexknerounsie GOpMBbI )KU3HH — BUPYCHI hitps://lesson.edu.ru/06/10
BupycHbie 3a0051eBaHuUs YelIOBEKa, JXMBOTHBIX M PacTeHUil. Pemenne https://resh.edu.ru/subject/5/10/
29 " " .
CHTYaIMOHHBIX 3a/1a4 110 TeMe "Bupychr". https://lesson.edu.ru/06/10
30 DODMEL DAIMHOKEHIA ODFAHI3MOE https://resh.edu.ru/subject/5/10/
L | TOPMELP P https://lesson.edu.ru/06/10
31 IKSHEHHAL WK KICTKH https://resh.edu.ru/subject/5/10/
' B https://lesson.edu.ru/06/10
32, Jlenennue KICTKH - MHTO3 https://resh.edu.ru/subject/5/10/
' https://lesson.edu.ru/06/10
JI/p «HabmoneHne MuTo3a B KJIETKaX KOHUMKA KOpEILIKa JIyKa Ha https://resh.edu.ru/subject/5/10/
33. 0.5 :
TOTOBBIX MUKpPOIIpENapaTax»» https://lesson.edu.ru/06/10
. https://resh.edu.ru/subject/5/10/
34. | Metios https://lesson.edu.ru/06/10
35 I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. https://resh.edu.ru/subject/5/10/
" OmlomoTBOpeHHe https://lesson.edu.ru/06/10
Jl/p «M3ydenune cTpOCHHMSI MOJIOBBIX KJIETOK Ha TOTOBBIX https://resh.edu.ru/subject/5/10/
36. 0.5 :
MHUKpOIpernaparax» https://lesson.edu.ru/06/10
37 Pemienue 3a1a4: onpeaeneHne KOJINYECTBA XPOMOCOM U MOJIEKYI https://resh.edu.ru/subject/5/10/
" JIHK mo ¢a3zam muTo3a, Meito3a https://lesson.edu.ru/06/10
Pemenue 3amayu: onpeaeneHue XpOMOCOMHOTO HaOOpa MOJIOBBIX https://resh.edu.ru/subject/5/10/
38. :
KJICTOK (raMeTOreHe3, dTarlbl) https://lesson.edu.ru/06/10
Perrenue 3ama4: onpeaeacHue XxpoMocoMHoro Habopa u uncia JTHK https://resh.edu.ru/subject/5/10/
39. | Ha pa3HbIX ATalax KU3HEHHBIX IMKIJIOB HU3IIMX U BBICIIUX CIHIOPOBBIX https://lesson.edu.ru/06/10
Y CEMEHHBIX pACTCHUM
40 VHIiBIAVAILHOE DASBITHE ODFAHHIMOR https://resh.edu.ru/subject/5/10/
' AMBIAY p p https://lesson.edu.ru/06/10
41.  3aknazaka OpraHoB M TKaHEW W3 3apOJBIIIEBHIX JTUCTKOB https://resh.edu.ru/subject/5/10/
' JlKa op POt https://lesson.edu.ru/06/10
Poct u pa3Butue )KuBOTHBIX. JI/p «BbIsBICHNE MPU3HAKOB CXOCTBA https://resh.edu.ru/subject/5/10/
42, . 0.5 :
3apOo/IbIIIel TO3BOHOYHBIX KUBOTHBIX) https://lesson.edu.ru/06/10
43. | PazMHOXeHHE U pa3BUTHE CIIOPOBBIX PaCTCHUN https://resh.edu.ru/subject/5/10/
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PazmHoOXeHUE 1 pa3BUTHE CEMEHHBIX PACTECHUN

https://resh.edu.ru/subject/5/10/

44. https://lesson.edu.ru/06/10

45 ['eHeTrKa — HayKa O HACJICICTBEHHOCTH U U3MEHYHBOCTH hitps://resh.edu.ru/subject/5/10/
' https://lesson.edu.ru/06/10

46. | OCHOBHBIE ITOHATHS U CUMBOJIBI TEHETUKHU https: //resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10

47 3aKOHOMEPHOCTH HacCJIeI0BaHMs TPU3HAKOB. MOHOTHOpHIHOE https://resh.edu.ru/subject/5/10/
' CKpelLIMBaHHE https://lesson.edu.ru/06/10

48. | Pemenue 3a1a4 Ha MOHOTHOPUTHOE CKPEIIMBAHHE hitps://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10

49. | Anammsupyolee ckpemypanue. HenoiaHoe 1oMuHupoBaHue https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10

50. @ Pemenwue 3ama4: aJuieIbHOE B3AaUMOJACHCTBHE T€HOB https://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10

51. | Pemenue 3amay: Hea/uIeJILHOE B3aUMOJENCTBUE T€HOB hitps://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10

50 JuruOpuaHOe CKpelMBaHue. 3aKOH HE3aBUCUMOTO HACIICTOBAHUS https://resh.edu.ru/subject/5/10/
' IpU3HAKOB https://lesson.edu.ru/06/10

53.  Pemenwue 3a1a4 Ha TUTHOPHIHOE CKpEITUBAHUE hitps://resh.edu.ru/subject/5/10/
https://lesson.edu.ru/06/10

54, | CleriIeHHOS HACTEOBAHME PH3HAKOB https://resh.edu.ru/subject/5/10/
: https://lesson.edu.ru/06/10

55. | XpomMocomHast Teopus HaCIEICTBEHHOCTH hitps://resh.edu.ru/subject/5/10/
' https://lesson.edu.ru/06/10

56. T'enermka moma. HaciieqoBanue MpU3HAKOB, CIICTUICHHBIX C ITOJIOM hitps://resh.edu.ru/subject/5/10/
’ https://lesson.edu.ru/06/10

57.  Pemenwue 3a1a4 Ha HACJIeIOBAaHUE MPU3HAKOB, CIETNIEHHBIX C ITOJIOM hitps://resh.edu.ru/subject/5/10/
' ’ https://lesson.edu.ru/06/10

https://resh.edu.ru/subject/5/10/

58. TI'eHOTHII KaK IIEJIOCTHAs CHCTEMA

https://lesson.edu.ru/06/10
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HN3menunBocTh. BUapl H'3MEHUYNBOCTH

https://resh.edu.ru/subject/5/10/

>9. . https:/lesson.edu.ru/06/10
HenacnencrseHHas U3MEHUYHBOCTD. https://resh.edu.ru/subject/5/10/
60. | JI/p «M3yueHne Moan(pUKAIIMOHHONW H3MEHYUBOCTH, TOCTPOCHHE 1 0.5 https://lesson.edu.ru/06/10
BAPUALIMOHHOTIO Psia U BAPUALIMOHHON KPUBOW»
https://resh.edu.ru/subject/5/10/
61. | 'enoTunuueckas U3MEHUYNBOCTh. KOMOMHATHBHAS U3MEHUYUBOCTD 1 .
https://lesson.edu.ru/06/10
MyTanuoHHast U3MEHYMBOCTb. 3AKOHOMEPHOCTH MYTaIl[HOHHOT'O https://resh.edu.ru/subject/5/10/
62. 1 :
npoiecca https://lesson.edu.ru/06/10
N https://resh.edu.ru/subject/5/10/
63. T'eneruxka uenosexa. [Ip/p «CocraBiieHue U aHaIU3 POJLOCIOBHOMN 1 0,5 https://lesson.edu.ru/06/10
006006menue 1o reMe «HaciiencTBEHHOCTh U U3MEHYUBOCTD https://resh.edu.ru/subject/5/10/
64. 1 .
OpPTraHU3MOBY https://lesson.edu.ru/06/10
65.  C 1 https://resh.edu.ru/subject/5/10/
' CICKIHA KaK Hayka 1 TIpOtece https://lesson.edu.ru/06/10
66. | MeToasl U TOCTHKCHUS CEJICKITNH PACTCHHIA U KHBOTHBIX 1 hitps://resh.edu.ru/subject/5/10/
' https://lesson.edu.ru/06/10
67. buoTexHOJOTHS KaK OTPaciib MPOU3BOJCTBA 1 https://resh.edu.ru/subject/5/10/
' https://lesson.edu.ru/06/10
68 TToBTOpenue, 0000IIEHNE U CHCTEMATH3ALU 3HAHUIH 1 https://resh.edu.ru/subject/5/10/
' p ’ https://lesson.edu.ru/06/10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 5
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11 KJIACC

KoanyecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka IIpakTuyeckue
n/n Bcero o0pa3oBaTebHbIEe PeCypChl
padoThI
1 K 06 6 1 https://resh.edu.ru/subject/5/11/
: noJiorus B cucteme Hayk. OOBbeKT M3yUeHUsT OMOIOTHHI https://lesson.edu.ru/06/11
Opranu3MeHHbII ypoBeHb: 00111asi XapakTepucTuka. PasMHoxeHue https://resh.edu.ru/subject/5/11/
2. 1 .
OpraHU3MOB https://lesson.edu.ru/06/11
3 Pa3BuTure nonaoBbIx kiaeTok. Omiog0TBOpEHUE 1 hitps://resh.edu.ru/subject/5/11/
' ' https://lesson.edu.ru/06/11
@DOopMBI II0JI0BOTO MPOLIECCA: H30TAMUsL, TETEPOraMusl, OOTaMHusl, https://resh.edu.ru/subject/5/11/
4. IIN30TaMHsI, KOHBIOTAIIHs 1 0.5 )
https://lesson.edu.ru/06/11
[p/p «Onpenenenrie (GOpMbI OJTOBOTO MPOIIECCA»
5 NuauBrunyanbHOE pa3BUTHE OPraHU3MOB. BUOT€HETHYECKUI 3aKOH 1 https://resh.edu. u/subject/5/11/
' FHBIAY P p ' https://lesson.edu.ru/06/11
6 XpOoMOCOMBI, UX cTpoeHHe. JKU3HEeHHBIH HUKI KIeTKH. Muto3. Mei 1 https://resh.edu.u/subject/5/11/
' POMOCOMBI, HX CTPOCHHE. AAHIHE t CTHH. 03 VIeHos https://lesson.edu.ru/06/11
; Pemienue 3a1au: onpesencHne KOINIECTBA XPOMOCOM M MOJICKYIT 1 https://resh.edu.ru/subject/5/11/
' JHK no ¢a3zam MuTo3a, Mero3a https://lesson.edu.ru/06/11
Pemenue 3aayu: onpeaeneHue XpOMOCOMHOTO HaOOpa MOJIOBBIX https://resh.edu.ru/subject/5/11/
8. 1 ;
KJIETOK (TaMeTOreHe3, ITarlbl) https://lesson.edu.ru/06/11
Pemrenue 3aau: onpeaeneHue XxpoMocoMHoro Habopa u uucia JJTHK https://resh.edu.ru/subject/5/11/
9. Ha pa3HbIX dTanax >KU3HEHHbBIX [IUKJIOB HU3IIUX U BBICIIUX CIIOPOBBIX 1 https://lesson.edu.ru/06/11
Y CEMEHHBIX paCTEHUN
OCHOBHbBIE TOHATHS T€HETUKH. 3a1a4l U METOIbI TEHETUKHU. https://resh.edu.ru/subject/5/11/
10. 1 :
['eneTnueckas CMUMBOIIMKA https://lesson.edu.ru/06/11
3aKOHOMEPHOCTH HaCJIeIOBaHMs TPU3HAKOB. MOHOTHOpHIHOE https://resh.edu.ru/subject/5/11/
11. 1 :
CKpELIMBaHNE https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
12.  Pemienue 3aga4: MOHOTHOPUIHOE CKPEIIUBAHNE 1

https://lesson.edu.ru/06/11
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Hemnonnoe nomuaupoBanue. ['eHoTHN ¥ eHOTHI. AHATUZUPYIOIIEEe

https://resh.edu.ru/subject/5/11/

13. CKpEIINBAHHE https://lesson.edu.ru/06/11

14. | Pemenwe 3ama4: ajjicibHOE B3aUMO/ICHCTBHE ICHOB https://resh.edu.ru/subject/5/11/
’ https://lesson.edu.ru/06/11

15. | Pemrenwe 3a1a4: Hea/lJIeJIbHOE B3aMMOJICHCTBHE T'€HOB https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11

16 JuruOpuaHOe CKpelMBaHue. 3aKOH HE3aBUCUMOT'O HACIICIOBAHUS https://resh.edu.ru/subject/5/11/
' IPU3HAKOB https://lesson.edu.ru/06/11

17.  Pemienue 3amad: TUTHOPHUIHOE CKPEIIMBAHKEC https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11

18. | Pemenue 3ama4: moJUrHOpUAHOE CKpEIIMBAHUE hitps://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11

19 XpoMoCcOoMHasi TeOpHsI HACIEeICTBEHHOCTH. 3aKkoH MopraHna. ['eHeTnka https://resh.edu.ru/subject/5/11/
" nmouna. HaciienoBaHue, CLiENIEHHOE C II0JIOM https://lesson.edu.ru/06/11

20.  Pelmennie 3a1a1: KpoCCHHIOBEp https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11

21. | Pemienwe 3a7a4: CIEMIEHHOE C IIOJIOM HACJI€IOBAHHE https://resh.edu.ru/subject/5/11/
’ https://lesson.edu.ru/06/11

29 [TonHOE ¥ HemoNHOE clieTIeHHe TeHOB. | eHeTnYeckue KapThl https://resh.edu.ru/subject/5/11/
" xpomocoMm. KoMOMHUpOBaHHBIE 3a/1a41 https://lesson.edu.ru/06/11

3aKOHOMEPHOCTH U3MEHUYHBOCTH )

23. | Jlp «I/ISy‘i)eHI/Ie MOTM(PUKAITMOHHOW N3MEHUNBOCTH, TTOCTPOCHUE 0.5 https://resh.edu.ru/subject/5/11/

. . ’ https://lesson.edu.ru/06/11
BapUAIMOHHOTO PsiJia ¥ BAPUAITMOHHOM KPHUBO)

24 MyTanuoHHast U3MEHYMBOCTh. MeXaHu3M 00pa30BaHUs YUCIIOBBIX U https://resh.edu.ru/subject/5/11/
" CTPYKTYPHBIX aHOMAJIMI KapuoTUTIa https://lesson.edu.ru/06/11

25. | I'enerwka u 310poBhe. [ €HHBIC, XPOMOCOMHEBIC 3a00JICBaHHUS https://resh.edu. u/subject/5/11/
' ’ ’ https://lesson.edu.ru/06/11

2 BpoxnenHsie ypoJcTBa, aHOMAIMH, U3ydeHHe abeppaluii XpoMocoM https://resh.edu.ru/subject/5/11/
" W THIIA HACJIEIOBAHUS Ha OCHOBE aHAJIM3a POJOCIOBHBIX https://lesson.edu.ru/06/11

97 Perrenue 3amau: BEpOATHOCTh HACIEOBAHUS M MTPOSBICHUS https://resh.edu.ru/subject/5/11/
" TeHeTHYEeCKUX 3a00JIEBaHUIT https://lesson.edu.ru/06/11

28. | Pemenwue 3amaq: onpe/eNieHUe TPYIIBI KPOBU U pe3yc-(hakTop https://resh.edu.ru/subject/5/11/
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29. | KoHTposbHOE perieHue 3aa4 pa3HbIX THUIIOB [0 KYypCy https://lesson.edu.ru/06/11
30. | Cenexuns xax Hayka. 3aa4u cenexmm https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
31. | Basunos H.U. Bicnan s nayy https://lesson.edu.ru/06/11
30 OCHOBHBIEC METO/IbI CEICKIIMU PACTCHHUMN, )KUBOTHBIX U https://resh.edu.ru/subject/5/11/
" | MHKpOOpranusmoB. buotexHonorus https://lesson.edu.ru/06/11
Oo6o06maromuii ypok «broTexHoorus, e€ HarpaBaCHHUS U https://resh.edu.ru/subject/5/11/
33. :
NEepCHeKTUBBI pa3BUTUs. bruobe3onacHOCTb)» https://lesson.edu.ru/06/11
[onmynsAumoHHO-BUI0BOH ypOBEHb: 0011ast XapaKTepUCTHKA. https://resh.edu.ru/subject/5/11/
34. :
Bubl v monynsuu https://lesson.edu.ru/06/11
[TonynsmoHHO-BUA0BOI YpOBEHb: 00111asi XapaKTepPUCTUKA.
35 Bunb! u nomysmsiium. 05 https://resh.edu.ru/subject/5/11/
" Jl/p «BblIsiBIIeHUE TPUCITOCOOICHHI OPTraHU3MOB K BIIUSHUIO ’ https://lesson.edu.ru/06/11
Pa3IMYHBIX YKOJIOTUYECKUX (PAKTOPOBY.
36. | PasBiTHE SBONIOLHOHHEX HieH https://resh.edu.ru/subject/5/11/
' https://lesson.edu.ru/06/11
37.  JIBWKYIIHE CUJIBI DBOJIOIMH, UX BIUSHUE HA TeHO(DOH MOMYISIIUN https://resh.edu.ru/subject/5/11/
’ https://lesson.edu.ru/06/11
38.  IlomynsIMOHHO-CTaTUCTUYCCKHI MeTo 1. Perienne 3amayq hitps://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
39. | EcrectBeHHBIN 0TOOP Kak (GaKTOP IBOIIOIUH hitps://vesh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
40. | MaKpodBOTIOIIIA 1 MAKPOSBOMIONHA https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
41, Hanpasnenns ssomonmn https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
42. | Ilpunnuns! knaccudukanuu. CucreMaTuka hitps://resh.edu.ru/subject/5/11/

https://lesson.edu.ru/06/11
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43. | MuorooOpasue OpraHu3MOB KaK pe3yJbTaT dBOTIOINN https://lesson.edu.ru/06/11
DKOCHUCTEMHBIN YPOBEHb: 001as xapakrepuctuka. Cpeaa oOuTaHus
44, | OPramH3MOB. 0.5 https://resh.edu.ru/subject/5/11/
" JI/p «Mopdonornyeckue 0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT https://lesson.edu.ru/06/11
oOuTaHU»
.5 iggnﬁzﬁzzcxne XapaKTEPUCTHKH MOMyJIsui. OCHOBHBIC TIOKA3aTeIIH 05 https://resh.edu.ru/subiect/5/11/
' Y - . . https://lesson.edu.ru/06/11
[p/p «IToacuéT MIOTHOCTH MOMYJISIIIMIA PA3HBIX BUIOB PACTCHHI»
https://resh.edu.ru/subject/5/11/
46. | DKOJIOTHYECKHE COOOIIECTBA https://lesson.edu.ru/06/11
47 Buibl B3aMMOOTHOIIICHUIT OPraHU3MOB B 9KOCHUCTEME. https://resh.edu.ru/subject/5/11/
" DKoJiorHyecKas HUIa https://lesson.edu.ru/06/11
18 gﬁf";‘;ﬁfgﬁﬁfm OPTAHHIMOB B SKOCHCTEME. 05 https://resh.edu.ru/subject/5/11/
' : . . https://lesson.edu.ru/06/11
Jl/p «M3ydenune SKOIOTUIECKON HUIIH Y Pa3HBIX BUJOB PACTECHHIN
49 BuioBast ¥ mpoCTpaHCTBEHHAS CTPYKTYPhI DKOCHCTEMBI 0,5 https://resh.edu.ru/subject/5/11/
" JI/p «Onucanne 5KOCUCTEM CBOEH MECTHOCTHY https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
50. | IIumeBsle CBSI3U B DKOCUCTEME https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
51. | KpyroBopoT BeIIECTB U MPEBPAICHHE YHEPTUU B IKOCUCTEME https://lesson.edu.ru/06/11
50 Dxkonorudeckas cykueccus. [locnencTBus BIUsSHUS A€ITeTbHOCTH https://resh.edu.ru/subject/5/11/
' | YeloBeKa Ha AKOCHCTEMBI https://lesson.edu.ru/06/11
. https://resh.edu.ru/subject/5/11/
53. | PemieHue 2KOJOTHYUECKUX 33]]a4 M SKOJIOTHYCCKUX CUTYAITHit https://lesson.edu.ru/06/11
. https://resh.edu.ru/subject/5/11/
54. | Coxpanenue OMOpa3zHOOOpa3Us - OCHOBA YCTOMYMBOCTH IKOCUCTEMBI https:/lesson.edu.ru/06/11
55.  Brocd . 06 https://resh.edu.ru/subject/5/11/
: noc(hepHbIil ypOBEHb: 00II[ast XapaKTePUCTHKA https://lesson.edu.ru/06/11
56 buocdepa — rimobansHas sxkocucrema. Yuenue B. U. Bepuaackoro o https://resh.edu.ru/subject/5/11/

ounochepe

https://lesson.edu.ru/06/11
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57 K G100t 1 https://resh.edu.ru/subject/5/11/
' PYFOBOPOT BEILCECTE B BHOCHEPE https://lesson.edu.ru/06/11
1 https://resh.edu.ru/subject/5/11/
58.  Opomouns Groceps https://lesson.edu.ru/06/11
59. | BnmsHue yenoBeka Ha HBOIIONHIO OUOCheph 1 https://resh.edu. u/subject/5/11/
' https://lesson.edu.ru/06/11
I'moGanbHbIC YKOJIOTUYECKUE MTPOOTIEMBbI YEIOBEUESCTBA M ITYyTH UX 1 https://resh.edu.ru/subject/5/11/
60. .
MIPEOAOTICHUS https://lesson.edu.ru/06/11
I'moGanbHbIe SKOIOTMUECKUE TPOOIIEMB] YETIOBEUECTBA U ITYTH UX 1 https://resh.edu.ru/subject/5/11/
61. .
IPEOJI0JICHUS https://lesson.edu.ru/06/11
62 Veroi ) o 1 https://resh.edu.ru/subject/5/11/
. CTOHYMBOE Pa3BUTHE: KOHIICTIIUS, LIETH, CQEPhI, TPUHIIHITBI https://lesson.edu.ru/06/11
63 Epec;nﬁﬁﬂs;?izﬂiﬁ: aH?)il(\)/UzeO'C?g}II{I?;: Bzz;ﬁiof)zg:;:oanoro ' hitps://resh.edu.ru/subject/s/11/
' peatt » CTall P ’ p https://lesson.edu.ru/06/11
3apOKICHUS
[Ipoucxoxnenue xu3nu Ha 3emse. OCHOBHbBIE TUIIOTE3BI: § 1 https://resh.edu.ru/subject/s/11/
64. mancnepMuu, aOMOTEHHOTO 3apOXKICHUS B IIPOIecCe OMOXUMUYECKOM :
https://lesson.edu.ru/06/11
sposironnu PHK-mupa
65. | CoBpeMeHHbIE MPEACTABIECHUS O BOSHUKHOBEHUH KU3HU 1 hitps://resh.edu.ru/subject/5/11/
' https://lesson.edu.ru/06/11
6. | Ip ebloymertne mcomBEMAEY omaTHO pAereTI o SCEOTHRE B 1 05 https://resh.edu.u/Subiect/5/11
' P v p https://lesson.edu.ru/06/11
KOJIIEKIIUAX)
67. | DBomromus yeiaoBeka (aHTPOMOTeHe3) 1
1 https://resh.edu.ru/subject/5/11/
68.  Pou uenosexa b Grocgepe https://lesson.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4



https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/11/
https://lesson.edu.ru/06/11

YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

* buosnorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBenienner»

* buonorwus, 11 xnacc/ [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Tlon
pen. [Taceunuka B.B., Akimoneproe obmiectBo «M3marensctBo «IIpocBenienne»

METOAUYECKHUE MATEPUAJIbI IJIs1 YYUTEJIA
buonorus. [Toypounsie pazpadotku. 10-11 kmaccel. bazoBbiii ypoBeHb.
ABtop(sl): ITox pen. Ilaceunuk B. B.

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/

*[Ipumeuanue:

B cBs3u ¢ tem, uro B 11 knacce 3aBepmaercs peanmszanusa @I'OC 2021r. no panee
pa3paboTaHHOMY ¥ YTBEP)KICHHOMY YYeOHOMY IUIaHY, ydYallluecs MOTYT 3aBEpIIHThH
M3Yy4YeHHE Kypca OMOJIOTMH 1O KOHIIEHTPHUYECKUM M JUHEHHBIM mporpammaMm U YMK, no
KOTOPBIM 3TH y4aluecs: 00y4aiuch B IPEIbLAYIINE TOIBI.

PaGouass mporpamma o00OHOBJIeHA B COOTBETCTBMH C (eaepaibHOil padoyei
NMPOrpamMmoii no 6MOJIOTrUM B YACTH MPeIMETHBIX Pe3yJibTaTOB.
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