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INOACHUTEJIbBHAS 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 IIEJICH, COJEpKaHUS,
pe3yibTaToB O00y4eHHs U TPeOOBaHMU K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB, TOJOXEHUS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYCHUU B TO3HAHUM KUBOW MPHUPOABI M OOECIEYEHHH CYIECTBOBAHUS UYEJIOBEUYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS O0O0ydYarolMXCs cpeAcTBaMHU YydyeOHoro 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, JIOTUKH 00pa3oBaTeIbLHOrO Mpoliecca,
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 JI€ATEIbHOCTH/y4eOHbIX ACUCTBUI 00yUYaronuxcs Mo
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh Ha Pa3BUTHUE 3HAHMI, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoHoit cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIEONOTIOTUUECKUX TEOPUH, a TAKKE 3HAHUN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOMUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIe/IEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HHM Ui PEHICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: NPO(UIAKTHKH
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeaMera «bruonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CNEeUeHUs YCIOBHUM I pelieHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHue y 00ydaromuxcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alil U OHBOJIIOLMU, CO3/MaéT YCIOBUSA JUIS: IO3HAHUS 3aKOHOB JKUBOHM MNPUPOIbI,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

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



Ouonorun obecrneynBaeT ycIoBuUs A7 POPMUPOBAHUS HHTEIIEKTYalIbHbIX, KOMMYHHKAI[HOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOM KYIbTYphl, CIIOCOOCTBYET HWHTETpaluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢buzuku, xumun U reorpaduu. HazBanHble MMOJIOXKEHUS O MpEAHA3HAUYEHUU Y4eOHOro MmpeaMera
«buonorus» cocTaBMIId OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM 00y4YaroIIuecs: JOJKHbBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPaKTUUECKOU naestenbHocTh. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIIMH OHMOJIOTHYECKOr0 00pa30BaHusl.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOM MPUPOJIbI, O €€ YPOBHEBOM OPraHU3allMu U SBOJIIOLNH. B COOTBETCTBUU € 3TUM B CTPYKTYype
y‘-Ie6HOI‘0 npeamera «buonorusy BBIJICJICHBI CICAYIONIUE COACPIKATCIIbHBIC IMHUU! «buosorus
KaK Hayka. MeTopl Hay4dHOTro Mo3HaHus», «KieTka kak Omosoruueckas cuctemay, «Opranusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
JKUBOU MTPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMH JKHBBIX CHUCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI UCIOb30BaTh 3TU 3HAHUS JIJISl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

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

OCBOCHME 00YYaIOLIMMHCS CUCTEMbI 3HAaHUI 0 OMOJIOTMUECKUX TEOPUSX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIyXKallUX OCHOBOM i (hOpMUpPOBaHMS
NPEJICTABICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOCHUH, MHOFOO6paSI/II/I A OCOOEHHOCTSAX JKHUBBIX CHCTEM Pa3sHOIro YpOBHA OpraHu3anuvu,
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,
H]:[Cﬁ H MMOAXOJ0B K U3YYCHHIO KMBBIX CUCTEM PA3HOT'O YPOBHA OpraHu3alnu,

CTaHOBJIEHHE Y oOyd4aromuxcs oOmeld KyJabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHWH 3HAHUH U OIlbITa, MOJTYYCHHBIX IMTPU U3YUCHUH 6I/IOJ'IOFI/II/I;

dbopMupoBaHHEe Yy OOyYaroIMXCS YMEHHH WIUTIOCTPUPOBATh 3HAYEHHE OHMOJIOTHYECKHX
3HAaHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIMTaHUE y6e)K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHHS YEIOBEKOM >KHBOM IIpUpoOakI,
HE00X0UMOCTH OEpeKHOTO OTHOUIEHMSI K HEW, COOIOIEHUS] STUYECKUX HOPM MU MPOBEIECHUN
OMOJIOTMYECKUX MCCIIEJOBAHUM;

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



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWM W YMEHUH B TIOBCEJIHEBHOW JKHM3HU JUIS OLEHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», nzydaemas Ha 0a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



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 HayuyHOU KapTUHBI Mupa. CucTeMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOIbI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

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

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

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckast pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl M1 MX OPraHU3aI U,

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

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

JdemoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTaB KJIETKU. XUMUYECKUE FIEMEHTBI: MAaKpO3JIEMEHThI, MUKPOAJIEMEHTBHI.
Bona 1 MuHepasibHbIE BELIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BelIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHMHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHTHl — Ouonornyeckue karaiam3aTopbel. CTpoeHHe ¢epMeHTa: aKTUBHBIA ILIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  (QepMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIaKTO3a) W TOJNMCaxapuibl (KpaxMmals, TJIHKOTeH, IeJUToNo3a). buomorndeckue QyHKIMH
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue Gpynkiuu aunuaoB. CpaBHEHHE YIJIEBOIOB, OCITKOB M JUIHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykieotunbl — MOHOMEpBI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak memnoctHas >xuBas cucrema. OO0mue npu3HaKy KJIETOK: 3aMKHYTask Hapy>KHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MpOKapruoTHUYECKON KiIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE DyKapUOTHYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAs CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: JI1C, anmapat [Nonbmxu, muzocomsl. [lomyaBToOHOMHBIE
OpraHOMIbI KJIETKUA: MUTOXOHIPHH, TIaCTHABL. [IpoucxoxaeHnne MUTOXOHAPUHN U riacTu. Buabl
wiactun. HememOpaHHBIE OpPraHOWABI KIETKHA: PHUOOCOMBI, KJICTOYHBIH IICHTP, IICHTPHOIIH,
PECHUYKHU, KIyTUKH. DYHKIIMN OPraHOUI0B KJIETKH. BritoueHus.

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

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

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

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJIeKyJbl 0enka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE sIApa KIETKN», «Y TIAEBOABDY, «JIunuas».

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

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3yueHue KaTadTUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

Jlaboparopuas pabota Ne 2. «M3yyeHHe CTpOECHHSI KJIETOK PACTEHUH, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINSA (PHEpreTuUecKuii 00MeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunber oOMena BerecTB: aBTOTPOGHBIN U reTepoTpodHbi. Pons depmeHTOB B 00MEeHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakimm (oTocuHTe3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MIPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUIA.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl JHEpreTuuecKoro ooMena. I'mukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHdopmanuu B KJIETKe. | €eHETHYEeCKUH KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MlcTopust oTkpbIiTus BUpycoB (. V. IBaHOBCKHUIA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKIa BUpPYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIIMs, peBepraza W HHTerpasa. Ilpodummakruka
pacmpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHA.

JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHKIMOHUpOBaHWe TeHa», «CuHte3 Oenka», «l'eHeTnueckuidi  Kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

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

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiye Ha pa3HbIX CTaIUsIX
MUTO3a. brOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@®opMBbl pa3MHOXKEHHS OPraHM3MOB: 0€CIoJI0e 1 1oJIoBoe. Buabl 0ecrosoro pa3MHOKEHUS:
JIeJIEHNEe HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOkeHUe. MICKycCTBEHHOE KIIOHMPOBAHNUE OPIaHU3MOB, €r0 3HAUEHUE JUIS CEJIEKLINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHUBOTHBIX. [1o0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3zoBaHUE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOpHOHANBHOE pPa3BUTHE (IMOPHOTEHE3).
Ortanbl 3MOPHOHATHHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJIsaIus,
opranoretes. [loctamOproHanbHoe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,



HernpsiMoe (JIMYMHOYHOE). BiumsiHue cpeasl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

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

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereraTuBHOE pa3MHOXKEHUE pacTeHHI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIX
U 4eoBeKay, «OCHOBHBIE CTaAMH OHTOICHE3a.

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Sinexnerka miiekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyka», MarHUTHast MOJIENb-
anmmukanus «Jlenenne knetkn», moaens JTHK, moxens MeradazHnoit XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiicKuxX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHETHKUA (THOPUIONOTUYECKUM, UUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
Monoru0OpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno clremieHHOMY
Hacje10BaHUIo TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TeOpHsl HACJIEICTBEHHOCTHU. | eHeTHUecKue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe 1oJa. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble oOpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALMOHHOW H3MEHYMBOCTH.
Bapuauvonssiii psn v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

HacnencrtBenHas, win reHOTUITMYECKAst, N3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u moIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHas
M3MEHYUBOCTh. Kiaccudukamuss myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTalii. MyTareHHble GakTopbl. 3aKOH TOMOJIOTHUECKHX PSAIOB B HACIEICTBEHHON
m3menunBocty H. . BaBumnosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetuyeckuid. COBpEMEHHOE OIpeAeNICHHE TE€HOTUIIA: ITOJHONCHOMHOE CEKBEHHUPOBAHME,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0oneBaHust
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEACTBEHHOW  MPEeapacoyioKeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaTudeckue W TeHepaTuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nel. MeauKO-rTeHeTUUECKOe KOHCYJIbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIICHUH U JICUCHUU TEHETUIECKHIX 3a00JIeBAaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumoneicTBue ajienbHbIX T€HOBY, «I eHeTHYeCcKue KapThl pACTEHU, ’)KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACJIEAOBAHHS, CIEIJICHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JoMuHUpoBaHue», «urubpunnoe ckpemmuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUIEEB U OKPACKHU Tela), repdbapuit
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3y4ueHue pe3yabTaToB MOHOTHOPUIHOTO M AUTUOPHUIHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenre MoauPUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wmyramuil y Jpo30uibl Ha TOTOBBIX
MUKpOIpenaparaxy.

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

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBunoBa 0 mEHTpax MPOUCXOXKIEHUS U MHOT000pa3us KyIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOpPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YuCTIX TuHUH. ['eTeposuc, nim rubpuanas cuia. HepoacrsenHoe
CKpemuBaHue — ayTtopuaunr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 W TONyYCHUE TMOJHUIUIONAOB. JIOCTHKEHUSI CEeNeKIIUM PACTEHWUW, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. [ €HHAs HWHXKEHEpUs. OTambl CO3JaHUs
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHATEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CETbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE U IJTHYecKue mnpobiaembl. MO —
TeHETHUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

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

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenuii», «llopoasl ToMalIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHU», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJISDKH IUIOZOB U KOPHEIIOJAOB TUKUX ()OPM U KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCHBITATENbHBIM y4acTOK, B TEIUINYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[TpeanocelIky BOSHUKHOBEHUS 3BOIIOIIMOHHOM TEOPHUHU. DBOJIFOLIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BiusiHe 5BOIIOIMOHHON TEOPUHU Ha Pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CauzerenbcTBa 3BoJoLMU. [laneoHToIOrNYECKHE: T0CIEI0BATENLHOCTD OSIBIIEHUS BU/I0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, TepexonHbie (opmbl. buoreorpaduyeckne: CXOACTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuyus 3MOPUOHOB pPa3HBbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHMS JapBHHU3MA.
JIBumokyiiue Ccuibl ABOMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Boronuu (CTI) 1 e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposomtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLUU.

JIBukyme cuiibl ((akTopbl) 3BOJIOLNUU BUJIOB B mpupoje. MyTanuoHHbIN mpolecc u
KOMOWHATUBHAs U3MEHYMBOCTb. [lomysiiroHHbIe BOJIHBL U Apeiid reHoB. M3onsamus u Murpamus.

EcrectBenHblif oTO00p — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATITAIHH.

Bun wu BumooOpazoBanue. Kpurtepum Buga. OcHOBHbBIE (POpPMBI BHI000pA30BaHMS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBomonus. @opMbl 3BONIONUH: (QUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napainiensHas. HeoGpatumocTs 3BoONNN.

IIpoucxoxaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguanus.



JdemoHcTpaumuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

TaGnuubl v cxemsl: «Pa3BUTHE OPraHUYECKOT0 MHUpa Ha 3emiie», «3apoAbIIlN T0O3BOHOUYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbl 60pbOBI 3a cylecTBOBaHUEY, «EcTeCcTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3sue MoOpoAa >KHUBOTHBIX», «llomymsumny,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3bl», «Manoanantauuny, «OO0IIas aereHepanusy,
«/IBmwxymue cuibl sBoTronMKnY, «Kapra-cxema mapmpyra nyremectsus Y. JlapsuHay, «bopbba
3a CYILECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», « DKOJIOIMUECKOEe BUA000pa30BaHUE.

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, KosuteKuus «lIpumepsl 3alUTHBIX IPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJielb «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Mozaenp anmuukauusa «llepekpéct xpomocom», BiaKHbIE MperapaThl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue npuCHOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TIPEICTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rumoTe3bl BO3HUKHOBEHUS
KU3HU Ha 3emiie: aOMOreHe3 W IMaHCHepMus. XUMHUYEcKass 3BOJIOLUSA. AOUOTeHHbBIN CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele Tansl 6uonorndeckoit apontonuu. ['nnoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM M UX 3BOJIOLHSL.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 1o 3pam U nepuoaam. Karapxei. Apxelickas U IpoOTEpO30iicKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/ipl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpUICKUH, 1€BOHCKUH,
KaMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3o30lickas opa U €€ epruoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: 1aJIe0re€HOBbIM, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHMU
PACTUTENBHOTO U )KUBOTHOT'O MUpa. ApoMOp(0o3bl Y pacTeHH U )KUBOTHBIX. [losiBIeHUE, paciBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)K€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl u3yueHus aHTpornorenesa. CxoAcTBa U pa3jinyus 4eI0BeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm



MCKOMaeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckue packl. OCHOBHBIE OOJbBININME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajioujiHas  (9KBaTOpHAbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:

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

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kiuertka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue moan», «llepBbie
COBpPEMEHHBIE JT01», «UenoBeduecke pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckas Tadbnuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

OKcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKOIIASA cpeaa.

Dkonorusi Kak Hayka. 3agadyd MW pa3felbl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAas,  HA3eMHO-BO3JYIIHAs,  IOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXKHOCTb. DoTonepuoau3M.
[TpucnocoOeHns opraHu3MoB K JeHCTBHIO aOMOTHYECKHX (paKkTOpPOB. bruojornueckue puTMsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHN:  KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpadu3M. 3HaueHHe OUOTHYECKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKHA MNOMYJsiiuu. (OCHOBHBIE IOKA3aTelad IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauusd. JnHaMmuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['exkens.

Tabmune! u cxemsl: kaprta «[Ipupoansie 30Hb 3eminy», «Cpenbl 0OMTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHy30pun-Tyhenbkn», «[lumessie nemnmy.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdonorunueckre 0COOEHHOCTH PACTCHUH U3 Pa3HBIX MECT
0oOUTaHUSD.

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

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBasd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMSI. ODKOJOTMYECKHE MUpPaAMUAbL: MPOAYKIUMHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOperyJsiius, pazpurue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemectBO M ero (GyHkuuu. OcobeHHOCTH Ouocepbl Kak TI00aTbHON SKOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiectB M OHOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B ouocdepe. [1obansHbIe
HKOJIOTUYECKUE TIPOOIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «Ilumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«QKocucTeMa MHUPOKOIUCTBEHHOT'O JIecay, « JKOCUCTEMA XBOMHOT O Jieca», «brnoreHos Bogoéma,
«ArpoueHos3», «lIpumepHble aHTPONMOreHHbIE BO3ICHCTBUS Ha MNpUPOAy», «Baxuelimue
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBIAIOIIAs
ouocthepnr», «DakTopel gerpamauuu  nouB», «llapHukoBbIl  3ddexT», «DaKkTOpPBI
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mmas cTpykrypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopot azora B Ipupoie».

Ob6opynoBanue: MoeIb-anmiInKanus « TunuyHsle 6MOIEHO3bI», repbapuii «PacTutenbHbIe
coobmiecTBa», Koyekuuun «buorneHosy, «Bpeautenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYyp», TepOapuil M KOJUIEKIMH PpAacTeHU M JKUBOTHBIX, MPHUHAJIEKAIIME K pPa3HbIM
HKOJIOTHUECKUM TpyInam ojgHoro Buaa, Kpacunas kxuura Poccuiickoit denepanyu, n3odpaxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUN U JKUBOTHBIX.



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

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIMMHUCS IPOrpaMM CpeHero oo01ero o0pa3oBaHus: JIMYHOCTHBIM, METAlIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTU U CaMOONPEJIEICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIINXCSl PYKOBOACTBOBATHCS B CBOCH
JESATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, MPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO
o0pa3oBaHus, HATMYHE YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS TpeameTa «buoyiorus» AOCTHralTCs B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUsSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
YBaOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJulUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon denepannu, NpUpoae U OKPYKarollen cpele.

JlugHOCTHBIE Pe3yJIbTAaThl OCBOCHUS Y4eOHOTro mnpeamera «buosiorus» MOJKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, T[O3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OMbITa ACATEIHPHOCTH B TMPOIIECCE peaTn3allii OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCUCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
TTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaenHas yoesxx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TpaauUUsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHUE U peann3alys 3J0pOBOro U 06e30macHoro oopasa *u3HU (3A0POBOE MHUTAHUE,
coOI0fieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3uUecKas aKTHBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ HMHAMBHIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOJIHATH TAKYIO €S TEIHHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATbHOW AeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
JKU3HHU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEe/Ibl;

OCO3HaHUeE TN100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pPelIeHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIPaBWJI IOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCSIIUX Bped OKpYKalolled MpHUPOAHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUECKUE TMOCISACTBHUS MPEIITPUHUMAESMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYIbTYpPhI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKu © OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHUAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIbTYpPhI KaK CpEJICTBAa B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOAbI, dYelOoBeKa M OO0IIecTBa, B MO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TII00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B TMOJYYECHUU OMOJIOTHYECKUX 3HAHUM B IEJISAX MOBBIMIEHUS OOIIEH
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu N3ydeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TTO3HAHMSI, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHS SBIICHUMN
OKPYKAIOIIer0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJTIOYEHHUS. HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHWS JJIs pelieHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISITH MPOECKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieniruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAYyYHBIH ()aKT, MPUHIIHI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, UCCIEAOBaHMUEe, HAOIIOJIECHUE, U3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBaHre (QPyHKIMOHAIBHON T'PaMOTHOCTH W COIMAIbHOM KOMIETEHLUH OO0YYaroIuxcs,
CIIOCOOHOCTE o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpaMMBI CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

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

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHHIA TPUEMBI IOTHYECKOTO MBIIIUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAKMK, OOOOIIECHHUS), PACKPHIBATH CMBICT OHOJOTHYECKHX ITOHATHN
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPE/ICNIATh IEIM JEATEIHHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPHUH WX JTOCTHIKEHHUS,
COOTHOCHTH PE3yJIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXICHHUSI (HHTYKTUBHBIC, IS TYKTUBHBIE, TIO AaHAJIOTHH ), BBISBIIAT
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYITUPOBATH BBHIBOJIBI U
3aKIJIFOUCHUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIS MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh ITUIAH PEICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:



BJIa/IETh HAaBBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALMY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/J]aud B 00pa30BaTEIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH MOJTYYEHHBIE B X0/1€ PELICHMS 3a/1a4H PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABICHHBIM MOUCK MEPEeHOCca CPEACTB U CIIOCOOOB JEUCTBUSA B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPUTMHAIBHBIC TOJXOAbl W PEUICHHUs, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHeTe), aHAIM3UPOBaTh HH(OPMALMIO PA3IUYHBIX BHUJIOB U (GopM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 3a]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popMaluu (cxemsl, rpaduKu, JUarpaMmbl, TaOIHUIBI, PUCYHKH U IPYroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHHKAIIMN BO BCEX cepax *KU3HU, aKTUBHO y4acTBOBATh B JHAlIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI JAPYTrUX YUaCTHUKOB JAHAJIOTa WK JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JIOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (popme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHUBA;

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JecTBUSA 10 €€ NOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, paclpeeiTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJO0I'0 Y4aCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Jlaratb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PAa3IMUHBIX CUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amus:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS [UIA BBIABICHHS NpOOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUU LI€I€BbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3a7aydl B 00pa3oBaTENbHON JEATENBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

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

OIIEHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIIOIB30BAaTh NMPUEMBI pedieKCun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds U IPYTrux:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
JeSTEIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl PEACTABICHBI IO ToJaM 00yUeHHUS.

[IpeameTHbIC pe3yabTAaThl OCBOEHUS yueOHOTO npeameta «buonorusy ¢ 10 knacce 10KHbBI
OTpakaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTabo13M (0OMeH BELECTB U MPEBpaIleHNEe SJHEPTHUHN ), TOMEOCTa3 (CaMOpEryIIsILys),
YpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOHU3BEIEHUE  (PEmpOIYKIIHS),
HaCJIECTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JorMa MoJeKylspHoi Ouonorum), 3akonbl (I. Mennens, T. Moprana, H. U.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BaJleTh METOJaMM HAay4YHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOACHUE U ONMCaHME
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEAEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IMJIACTUYECKOI0 U JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B TOBCEIHEBHON )KU3HHU C 1I€IbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOrMM M OMOTEXHOJIOTUH ISl palMoOHaIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IPEJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO ICEBJAOHAYYHbIE 3HAHUSA W3 Pa3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBbIE U YCTHBIE COOOIIeHHs, 000011as
Ouosornyeckyro WHQPOPMANHUI0O W3 HECKOJIBKHUX HCTOYHHMKOB, TPAaMOTHO HCIOJB30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Y4eOHOTO MpenamMeta «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PACKPHIBATh CO/ICPKaHNE OMOJOTHYECKUX TEPMUHOB U MMOHATHI: BHUI, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOphl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MUTaHUsI, SKOJIOrHUecKas nmupamMuia, OuoreoreHos, ouocdepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBIBIEHUE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBHS JKOJOTHYECKUX (PaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBTICHUH, JIJISI IPUHSATHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ononorun ISt panoHAIBEHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATh CXEMBI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJSIPHBIE MAaTEpHalbl), paccCMaTpPUBATh TIIOOANBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonornyeckyro HMH(GOpPMALMI0 M3 HECKOJbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 broorit kak Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
! IBOmOLHORKAs GroNOrHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MEL H OKpYHAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnuoreka [{OK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue A p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupojsl. [IpakTrdeckas padora
2 NI: 1p<<PHICHOHi3OBaHHe al:'[PI‘lHBIX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHUYECKUX 0OBEKTOBY
3 buonornueckue cucrtemsl, 1 bubmmoteka IIOK
MIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boma 1 bubmmoreka IIOK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoteka IIOK
5 b .C 0 1
CITH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTaja3bl)»
b K
7 VYraeBospl. JIunuas 1 momorexa 110

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubnunoreka LIOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4EHHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoTHYECKOM
kneTku. JlabopaTopHas pabota No 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux
OTHCAHUE»
bubnunoreka LIOK
12 (JOMeH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bubmmoreka IIOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 DHepreTHieckui 0omer https://m.edsoo.ru/863e7aae
JKvi3HEeHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGopatopHas pabota Ne 3 05 bubmuoreka [IOK
«Habmroieane MuTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa TIOK

https://m.edso00.ru/863e796e



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

18 Hexknerounsie popmbl )KU3HH — Bu6mumotexa [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6nuoreka [IOK
20 Meitos https://m.edso0o.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaGopaTtopHnast padota Ne 4 bubnnorexa [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
29 WNunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 Hacle CTBeHHOgFKI/I u bubmmorexa [JOK
g https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 1} I/I3HaKO]I3) Monoru6 I/II[ HOE brbmmorexa LTOK
P ) prA https://m.eds00.ru/863e8878
CKpEIIUBaHHE
WTHOPUIHOE CKpEIINBaHUE.
25 23121K0H iejaBHcmforH; bubmorexa LOK
https://m.eds00.ru/863e89a4
HACJICJIOBaHMsI PU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubnmnoreka [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEILIMBaHUA y Jp030(HIIbI HA
TFOTOBBIX MUKPOIIPEIapaTax»

I'eneruka nosa. Hacnenopanue bubmuorexa [IOK
27 1
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
M3MEeHYUBOCTb. JlabopaTopHas
paborta Ne 6. Uzyuenue bubnmnoreka HOK
28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia
Y BapUallMOHHON KPUBOI»
HacnenctBeHHas ”3MEHYHBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHaNM3 MyTauil y 1po30Q Ikl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIIapaTax»
bubnuoreka [{OK
30 Tenernia sesobera 1 https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O6006111€HNE TTO
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
bubnmorexa LIOK
32 Cenekums kak Hayka i mpotece 1 https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTHIKEHUS CEJIEKIIUHA 1 bu6nmorexa LIOK
pPacTEHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnuotexa [JOK
MIPOU3BOICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[MPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts 1 https://m.edso:)_.[ru/863e9c1e
[Tomymsius Kak seMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynpTaThl 3BONIOLNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MaKpO3BOJIFOIHUN

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



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

HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3eme 1o 3pam bubmmoreka [JOK
U IIepro1aM https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpPraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubmmnoreka HOK
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubmmnoreka HOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJoTHs Kak HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa LIOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «Bnusanue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota

24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIUK pa3HbIX BUOB
pacTeHui)

25 Coob1ecTBa OpraHu3MoOB — bubmuorexka [IOK
OMOoIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 SKOCUCTEMBI. DKOJIOTUYECKHUE bubmuoreka [{OK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 IIpuponHble 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITUA

https://m.edso0.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMbBID)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /ITox

pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6morexa IIOK
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