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HOACHUTEJIBHAS 3AIINCKA

IIpu pa3paboTke mnporpaMmbl MO OHOJOTUM TEOPETUUYECKYID OCHOBY A
OompeNeNieHus] TMOAXO0J0B K (OPMUPOBAHHMIO COJIEpXKAHUS Y4YEOHOro MpeaMeTa
«buonoruss»  cocraBuwin:  KOHUENTyanbHele  nojoxeHus PIOC  COO o
B3aMMOOOYCIIOBJIGHHOCTH IIeJIeH, COAEpKaHusl, pe3yabTaTOB OOy4YeHUsI U TpeOOBaHUM K
YPOBHIO TMOJTOTOBKM BBITYCKHUKOB, TOJIOKEHUSI 00 OOIMMX WENsSX W MPUHIMUIIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBbI CPEHEro 00IIero oopa3oBaHus B
Poccuiickoit @enepanun, a TakKe MOJIOKEHUS O crienudpuke OMOJIOTUH, €€ 3HAUYCHUU B
MO3HAHUM KUBOW MPUPOJLI U 00ECIICUCHUH CYIIECTBOBAHMS YEIOBEYECKOro OOIIeCTRa.
CornacHO Ha3BaHHBIM IOJIOXKEHUSAM, OMpPEACICHbl OCHOBHBIE ()YHKIIMU MPOTrpaMMBbI IO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma mo Ouosioruu Aa€T TMpeACTaBIeHUE O LeNAX, 00 oOliei cTpareruu
o0y4eHUs, BOCIIUTAHUS U PA3BUTHS OOYYAIOIIUXCS CPEJCTBAMHU YYEOHOTO MpeaMeTa
«buonorus», ompenenser o00s3aTeTbHOE MNPEIMETHOE COJEP)KaHUE, €ro CTPYKTYpY,
pacmpeniefieHue 1Mo pas3ziesiaM U TeMaM, PEKOMEHIYEeMYIO MOCIIeI0OBAaTEIbHOCTh U3YYEHUS
y4eOHOIr0 MaTeprayia ¢ y4éToM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JTJOTUKHU
00pa3oBaTeIBLHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYatOINXCS.

B mporpamme mo OGuoniornu TakKe YYMTBHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHbIM M  TPEIMETHBIM  pe3yibTaTaM OOy4YeHHs B
(GbOopMHUpPOBAaHUM OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEIILHON JE€ATEIbHOCTH/yueOHbIX
JENCTBUM 00YyYarOIINXCS 10 OCBOCHUIO COJIEP KaHMsI OMOJIOTHYECKOTO 00pa30BaHMUs.

B mnporpamme mo Owomorum (10-11 xmaccel, 6a30BbIi ypOBEHb) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B M3Y4YeHUM Ouojoruu, Omaromaps ueMy B HeEH
IPOCMAaTPUBAETCSl HANIPABJICHHOCTh HAa Pa3BUTHE 3HAHU, CBSI3aHHBIX ¢ (OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHUS, IIEHHOCTHBIX  OPUEHTAUUd  JIMYHOCTH,
HKOJIOTHYECKOTO MBIIUICHHS, MPEACTaBICHU O 30POBOM 00pasze KU3HU U OepeKHBIM
OTHOLICHUEM K OKpyXawllen npupoaHou cpene. Ilostomy Hapsay ¢ HU3ydYEeHUEM
00IIEONMOIOTUYECKUX TEOPUH, a TaKKEe 3HAHWM O CTPOCHUU KUBBIX CHCTEM Pa3HOTO
paHra U CYHUIHOCTM OCHOBHBIX MPOTEKAIOIMIMX B HHUX MPOLECCOB B MPOrpaMMme IO
OMOJIOTHN Y/IENIEHO BHUMAHHE HMCIOJBb30BAaHUIO TMOTYYEHHBIX 3HAHUN B MOBCEIHEBHOU
KU3HU JIJIS1 pelIeHUs IPUKIAAHBIX 33a/1a4d, B TOM YUCie: TPOQUIAKTHKN HACIEICTBEHHBIX
3a00eBaHUI YENIOBEKAa, MEINKO-TEHETHYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHHUS
AKOJIOTMUYECKH 11€JIECO00Pa3HOro MOBEJAEHUS B OKPYXAIOIIEeH MPUPOIHON cpelie, aHaIn3a
BIIUSHUS XO3SUCTBEHHOM JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM. YCHWJICHUE BHHMAaHUA K MPUKIAJHOW HAMPaBICHHOCTH
yaeOHoro mpeamera «bHONOTHS» TPOJUKTOBAHO HEOOXOAMMOCTHIO 00OecTieYeHUS
YCJIOBUM Il PEIICHUS OJHOM W3 aKTyallbHbIX 3aJa4 UIKOJIBHOTO OMOJOTHYECKOro
oOpa3oBaHus, KOTOpasi Mpeamnonaraer (hopMUpOBAHHE y OOYYaIOIIMXCS CIOCOOHOCTH
aJanTUPOBATHCA K U3BMEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorus Ha ypoBHE cpeiHETO 00111eT0 00pa30BaHus 3aHUMAET BakHOe MecTo. OHa
obecrnieunBaeT (QOpMHUpPOBAHUE Yy OOYUYAIOUIUXCS MPEICTABICHUN O HAay4yHOU KapTUHE
MHpa, pacuupsieT U 0000IIaeT 3HaAHUS O )KUBOUM MPUPOJIE, €€ OTIMUYUTEIbHBIX TPU3HAKAX
— YPOBHEBOW OpraHu3allid M SBOJIOLMH, CO3AAaET YCJIOBUS JJIsi: MO3HAHUS 3aKOHOB
KUBOU MpUpobl, GopMupoBaHus GyHKIIMOHAIBHOW I'PaMOTHOCTH, HABBIKOB 3/I0POBOTO
1 6e30macHoro odpasa JKM3HHU, YKOJIOTHYECKOT0 MBIIIICHUS, IIEHHOCTHOTO OTHOIIECHUS K
YKUBOW IIPUPOJE U YEIOBEKY.

Bonbioe 3HaueHue OUONOTHS HMMEET TaKXKe JUIsl PEIIeHHs] BOCHUTATEIbHBIX H
Pa3BUBAIOIIUX 3a/lad CPEIHETr0 OO0IIero oOpa3oBaHUs, COLMAIU3AIMU O0YYarOlHUXCH.
N3yuenne Ouosioruu oOecrneuuBaeT YCIOBUSA sl (POPMHUPOBAHMS MHTEIIEKTYaJIbHBIX,
KOMMYHHUKAlIHOHHBIX WM  WH(POPMAIIMOHHBIX HABBIKOB, OACTETHUYECKON KYJIBTYPHI,
CIOCOOCTBYET HMHTETrpaIlMi OMOJIOTUYECKUX 3HAHUW C MPEACTABICHUSMH W3 JIPYyTHX
y4eOHBIX TMPEIMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HazBaHHbIE
MOJIOXKEHHUS O TIPeAHA3HAYCHUH y4eOHOro npeamMera «bruosorusy cocTaBuIM OCHOBY JIJIs
OTpEeNeNIeHUs] TOJAXOJ0OB K OTOOPYy H  CTPYKTYPHUPOBAHUIO €r0  COJIepKaHWUS,
PEJACTaBICHHOTO B IIPOrpamMMe 1Mo OUOJIOTHH.

OT6op coxaepxkanus ydyeOHoro mnpenmera «buosorus» Ha 06a30BOM YpOBHE
OCYIIECTBIIEH C TO3UIUH KYJIbTypOCOOOpPa3HOTO MOJX0/a, B COOTBETCTBUU C KOTOPHIM
oOydaromuecs: OJDKHbI OCBOMTH 3HAHUS W YMEHHUA, 3HaYUMbIe ISl (OPMHUPOBAHUS
oOmIel KyJnbTypbl, OMpEAeIAIoNIie aJeKBaTHOE IMOBEJECHUE YEJOBEKa B OKpYXKarollen
OPUPOJHON cpefie, BOCTpeOOBaHHbIE B TOBCEIHEBHOW JKM3HM U MPAKTHUYECKOU
nesitenbHOocTH.  Oco0oe MecTo B 3TOM cHUCTeMe 3HAHMM 3aHUMAIOT AJIEMEHTHI
collepKaHMs, KOTOpbIE CIyXKaT OCHOBOM uisi (OPMUPOBAHMS MPEICTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U IEHHOCTHBIX OPHUEHTAILIMIX
JUYIHOCTH, CIIOCOOCTBYIOIIUX TYMaHH3aIUMM OMOJIOTHYECKOTO 00pa30BaHuUs.

CtpyKkTypupOoBaHHUE COJEpKaHMUs Y4EOHOr0 MaTepuaia B IporpaMMme 1Mo OMOJIOTUr
OCYIIECTBICHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYECHHMS] 3HAHMM OO0 OTIUYUTEIBHBIX
OCOOCHHOCTSIX JKMBOW MPHUPOJL, O €€ YpPOBHEBOW OpraHu3aldd W SBOJONHMHA. B
COOTBETCTBHHM C O3THM B CTPYKType ydeOHOro mpenmera «buonorus» BbIIEICHBI
CIEeAYIOIINE COoAepKaTeNbHble JUHUU: «buonoruss kak Hayka. Meroasl Hay4HOTO
no3HaHus», «Kierka xak Ouonormueckas cucrema», «OpraHu3M Kak OHOJIOTHYECKas
cuctemay, «CuctemMa W MHOT0ooOpa3ue OPraHUYEeCKOro MHupay, «IBOJIOINUS >KUBOU
MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp nzyyenus: yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIaICHUE
OOyJaromMMHCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aiii KUBBIX
CHUCTEM pAa3HOTO paHra W NPHOOPETCHHE YMEHHUW WCIONb30BATh OTH 3HAHWS IS
IPaMOTHBIX JCHCTBUN B OTHOIICHUH OOBEKTOB KUBOW MPUPOJIBI M PEIICHUS PA3THIHBIX
YKU3HEHHBIX MPOOJIEM.



JlocTimkeHue 1enu u3ydeHust yueoHoro npenmeta «buonorus» Ha 6a30BOM ypOBHE
o0ecrnieurBaeTCs PEUICHUEM CIEYIONIUX 3a/1a4:

OCBOCHHUE O0YUYAIONIUMUCS CUCTEMbl 3HAHUU O OUOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBUiiaxX, CIyXKallluX OCHOBOWM st
dbopmMupoBaHusl TPEACTABICHUM O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METoJax
HAay4YHOTO MO3HAHUS, CTPOEHUU, MHOTO0Opa3uu U OCOOCHHOCTSIX JKMBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3allUM, BBIJAIOIIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJIEIOBAHUSX B
Ouojoruu,

dbopmupoBaHue y OOydYarONIUXCS TO3HABATEIbHBIX, WHTEIJICKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEN B MpoOIlIeCCe aHaIKM3a JAHHBIX O MyTSIX pa3BUTHUSI B OMOJIOTHU
HAy4HBIX B3TJISAJIOB, UJEH U TOJXOJOB K H3YUYEHHUIO JKHBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aIuy;

CTAaHOBJICHUE Y OOydJaronuuxcsi o0Iiel KyJabTyphl, GYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUM OOBSACHATH U OILICHUBATH SIBJICHUS OKPYXAIIIETO MHpa >KUBOU
IPUPOJIEI HA OCHOBAaHWHU 3HAHUN U OTBITA, TOJYYCHHBIX NMPU U3YYCHUU OMOJIOTHH;

dbopmupoBaHue y  OOydYarOIIUXCA  YMEHUW  WIIIOCTPUPOBATH  3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TPAKTUUECKOW JICATEIBHOCTH YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUH U arpoOHOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOT0 OTHOIICHHS K HEH, COOIOACHHS AITHIECKUX HOPM
U MPOBEACHUN OUOTOTHYECKUX HCCIIETIOBAHU;

OCO3HAHHME IIEHHOCTHM OWOJOTMYECKUX 3HAHUM [T  TIOBBIIIEHUS  YpPOBHSA
AKOJIOTUYECKOMN KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHCHHE NPUOOPETEHHBIX 3HAHUM M YMEHUH B IOBCEIHEBHOW KU3HHW IS
OLCHKH TIOCJEICTBUN CBOEU NEATEIBHOCTH IO OTHOIIEHHIO K OKPYXaroIIeH cpele,
COOCTBEHHOMY  3JIOPOBBIO, OOOCHOBaHME W COOJIOJGHHE Mep NPOPHIaAKTUKU
3a00JIeBaHM.

B cucreme cpemnero obmero odpazoBanusi «buonorus», nsydaemass Ha 0a30BOM
YpOBHE, SABISETCS O0s3aTENbHBIM yYeOHBIM TMPEJAMETOM, BXONAIIUM B COCTaB
npeaMeTHol obnactu «EcTecTBEeHHO-HAYYHBIE TIPEAMETHD.

Jlnst m3ydeHus: Owojorud Ha 0a30BOM YpPOBHE CpeaHEro oOIiero oOpa3oBaHUs
orBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henemnto), B 11 kiacce — 34 yaca (1
4yac B HEJEJIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonoruss kak Hayka. CBsi3b OHOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMU H
JIpPYTMMH €CTECTBEHHBIMU HayKamu, (Quiocopuei, 3TUKOW, 3CTETUKOW W mpaBoM. Poiib
Oouosioruu B (POPMHPOBAHUU COBPEMEHHOM HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TIO3HAHMS KWUBOW MPUPOABLI (HAOIIOJEHUE, SKCIEPUMEHT, OIHCaHUE,
U3MEpeHue, Kiaccuukarus, MoJeIupoBaHue, CTATUCTUYECKass 00pa00OTKa TaHHBIX).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon u ®@. Kpuk.

Tabmuipl u cxeMbl: «MeToAbI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

[TpakTtuueckass paboraNe 1. «Mcnonp30BaHUE Pa3IUYHBIX METOIOB MPU HU3yUYECHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI H UX OPTaHU3AIUSA.

XKusbie cuctembl (OMOCHCTEMBI) Kak NpeaAMeT u3ydeHus Ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CpolicTBa OMocucTEM U HX pa3HOoOpasue. YPOBHU OpraHM3aluud OHOCHCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISIIIMOHHO-BUIOBOM,
KOCHUCTEMHBIN (OUOTCOIIEHOTHIECKUM ), OMOChEPHBIH.

JdeMoHCcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE TTPU3HAKH KU3HUY, «YPOBHU OpPTraHU3AIUHU KUBOU
IPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JTHK.

Tema 3. XumMmnuyecKkuil COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB  KJIETKHM. XHUMHUUYECKHE JJIEMEHThI: MaKpOdXJEMEHTHI,
MHKpPOAJIEMEHTBL. Bosia 1 MUHEpaJIbHbIE BEIIECTBA.

@yHKIMU BOAbI U MUHEPAIBHBIX BEIIECTB B KIETKE. [lognepxanne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB m crTpoeHune O€nKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
Heszamenumble W 3aMEHMMBIE AMUHOKHUCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IEpBUYHAs, BTOPUYHAS, TPETUYHASI W YETBEPTUYHAs
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. bruonornyeckue GyHKmm OEIKOB.

depmeHThl — Owmosormdyeckue katanm3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas cneuuduunocts. Kodpepmentsl. Butamunsl. Otnnuus GepmMeHTOB
OT HEOPTAaHUYECKUX KATaIU3aTOPOB.



VYrneBoabl: MoOHOcaxapubl (TJIIOKO3a, pubo3a U J1e30KCUpU003a), IuUcaxapuibl
(caxaposa, JakTO3a) U MoJKcaxapuibl (Kpaxmal, TJIMKOTeH, 11eJl0103a). buonornyeckue
(yHKIMU yTIEBOJIOB.

Jlununel: Tpurnunepuasl, Gochonunuasl, crepounsl. I'uapodunsHo-TuaApOPOOHBIE
cBoiicTBa. buonornueckne @yHkuuu nunuaoB. CpaBHEHUE YIIEBOJIOB, OEJIKOB U
JUTIAIOB KaK UCTOYHUKOB YHEPTUH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneornnsl — MOHOMEpBI HYKIEMHOBBIX
kucnoT. Ctpoenue u ¢ynkiun JHK. Crpoenue u ¢ynkuun PHK. Buast PHK. AT®:
CTpoeHUE U QYHKIUU.

[utonorus — Hayka o kietke. Kietounast Teopusi — mpuMep B3aUMOJICHCTBUS UICH
U ()aKTOB B HAYYHOM TMO3HAHUU. METO/Ibl U3yUYECHUS KIICTKHU.

Knerka kak nenoctHas xuBas cuctema. OOIIMe TPU3HAKK KJIETOK: 3aMKHYyTas
Hapy>kHast memOpaHa, mojekyiasl JIHK kak reHeTmdeckuii ammapar, cUCTEMa CHUHTE3a
Oeka.

Tunel KIETOK: dyKapuoTHUecKas M TpokapuoTudeckas. OcoOOEHHOCTH CTPOCHHS
npokapruoTHdeckor kieTku. Knetounast crenka Oaktepuil. CTpoeHUE IYKapUOTHUECKOM
kJeTk. OCHOBHBIE OTJIMYMS PACTUTEIILHOM, )KUBOTHOW M TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIUKC, HUX
¢ynkiuu. [lnazmaruueckas memOpana, e€ cBoiictBa M ¢yHkuuu. llutomnazma u eé
opraHousibl. OpgHomemOpanHblie opranouabl kietku: OJIIC, ammapar ['onbmxu,
Tu30coMbl.  [lolyaBTOHOMHBIE  OpPraHOMABI  KJIETKH: MHMTOXOHAPHWH, IUIACTHIBI.
[Ipoucxoxienne MUTOXOHIpUH U TutacTull. Buasl mnactun. HemeMOpaHHble OpraHOU/IbI
KJIETKU: PUOOCOMBI, KIIETOUHBIA IEHTP, LEHTPHOIU, PECHUYKH, KTYTUKH. DyHKIUU
OpraHoOUJOB KJIETKHU. BKitoueHus.

SAnpo — perynsatopHblii neHTp kieTku. CTpoeHue snupa: snepHas 000J0uKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIIETKE.

JemoHncTpanum:

Iloptpersi: A. JleBenryk, P. I'yk, T. IIBann, M. Ilnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel: «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXWUBOU MPUPOAEY,
«PacmpenienieHne XUMUYECKHUX 3JIEMEHTOB B JKHBOU MIPUPOIEN.

Tabmuublt u cxembl: «llepuonuueckas TabIUIIA XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJCKYIbl BOABI», «brnocmHTEe3 Oenkay, «CTpoeHHE MOJICKYJBI OeiIKay,
«Ctpoenue pepmenTtan, «HykmenHoBbie kucnoTel. JIHK», «Ctpoenue mosexyiast ATy,
«CTpoeHHne 3YyKapUOTHUYECKOM KIETKH», «CTpOEHHUE >KMBOTHOW KIETKH», «CTpoeHUe
pacTUTENnbHOM KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIETKNW», «CTpoeHue siapa
KIIETKNY, «YTIEBOABIY, «JIMIUabI».



O6opynoBaHue: CBETOBOM  MHUKpPOCKON, 00OpyIOBaHME [JIsl  MPOBEACHUS
HaOJII0/ICHUM, U3MEPEHU, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIBHBIX, )KUBOTHBIX
1 OaKTepUaJIbHBIX KIIETOK.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

Jlaboparopnas pa6ota Ne 1. «M3yueHue KataquTUUYECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTaias3bl)y.

Jlaboparopnas pabora Ne 2. «M3ydyeHue CTpOeHUsI KJIETOK PaCTCHUM, KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMUCAHUE.

Tema 4. /KusHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTabOIu3M. AccuMWIsIuUs (IJIaCTUYECKUH OOMeH) u
JUCCUMWISIIIUSL  (DHEpreTuueckuit oOMEH) — JBE CTOPOHBI E€IMHOrO Mpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U DHEPrMM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOmeHa BemiecTB: aBTOTPOdHBIM U rerepoTpodHbIi. Pons ¢gepmeHToB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CeToBass U TemHoBas ¢aszwel (porocuHTe3a. Peakiuu ¢doTocuHTE3A.
OddexTuBHOCTh hoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIs KU3HU Ha 3emuie. BiusiHue
yCIIOBUHM Cpeabl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIMICHHS €ro MPOAYKTUBHOCTHU Y
KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIoIIne OakTepun. 3HAUeHHE XeMOCHUHTEe3a ISl KU3HU
Ha 3eMJie.

OHepreTuueckuii oOMeH B KieTKe. PacriemyieHue BeEIIEeCTB, BBIIEIECHUE U
aKKyMYJIMpPOBAaHHE HSHEPTUM B KIETKE. JTambl JHEpreTnyeckoro obmena. [nmkonus.
bpoxenune u ero Buael. KuciaopogHoe OkuClIeHHE, WIH KJIETOYHOE JbIXaHHUE.
OxucnutensHoe pochopunmpoBanue. IPPEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakniuu matpuunoro cuntesa. ['enernueckas undopmarus u JIHK. Peanuzarus
reHeTHYecko wuHopMamuu B KiIeTKe. [ CHEeTHYeCKM KO U €ro CBOMCTBA.
Tpanckpunmmst — marpuusslii cuaTe3 PHK. Tpancnsauus — GuocuHTe3 Oenka. DTambl
tpancisanuu. Konupoanue aMmuHoKucI0T. Pob pubocoM B OnocuHTE3e Oenka.

Hexnerounsie ¢dopmbl xku3Hu — BHUpychl. Mcropuss otkpeitus BupycoB (. .
NBanoBckwuit). OCOOCHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIa BUPYCOB. bakTepuodarmu.
bosiesHn pacteHuii, JKMBOTHBIX M 4YEJOBEKAa, BbI3bBIBAEMbIE BHpycamH. Bupyc
ummyHoneduirta yenoseka (BUY) — Bo3oyaurens CIIN[a. OGpaTHas TpaHCKpUMIIHS,
peBepTasza u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUsT BUPYCHBIX 3a00JICBaHHIA.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckui, K. A. Tumupszes.

Tabmumer m  cxeMbl: «Tumbl matasms», «Metabomusm», «MHUTOXOHAPHS,
«OHepretndeckuit  ooMen», «Ximoporacty, «®Porocuntesyn, «Crtpoenue JIHK»,
«Ctpoenne u (QYHKIMOHMpOBaHHE TeHay, «CuHTe3 Oenka», «[ €HETHUYEeCKHH KOI»,



«Bupyce», «baktepuodarn», «Crtpoenne u xuzHeHHbIM wnukn Bupyca CIIM/a,
6akrepuodaray, «Permnukarus [JHK».

O6opynoBanue: Moaenu-anmmkanuu «Yasoenne JHK wu  Tpanckpunmms»,
«buocuntes 6enkay», «CTpoeHue KIETKN», MoJenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAIbHOE PAa3BUTHE OPTraHU3MOB.

Kiierounblil nuKI, WK KU3HEHHbIN nuka kinetku. MaTtepdasza u muros. Ipoueccsl,
nporekatoue B uHTepdaze. Pernumkauusa — peakuums MarpuuHoro cunreza JIHK.
Crpoenune xpoMocoM. XpOMOCOMHBIA HaOOp — KapUOTHUIL. JUMIOUAHBIN U TarIouIHBIN
XpOMOCOMHBIE Ha0Opbl. XpomaTuabl. lluTomorndeckue OCHOBBI PAa3MHOXKEHUSI U
WHJIUBUYaTbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne kinetku — Muto3. Ctaauu muto3a. lIpoiiecchl, mpoucxoasinue Ha pa3HbIX
CTaIUSAX MUTO3a. bHOTOTHYECKHI CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKUA — aroITo3.

dopMbl pa3MHOKEHHUST OPraHU3MOB: Oecrojioe W TMojoBoe. Buapl 0Oecrnosoro
Pa3MHOKEHMSI:  JICJICHUE  HAJABOE, [IOYKOBAaHHWE OJIHO- U  MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHKe, BETETATUBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KIIOHUPOBAHHE
OpraHu3MOB, €r0 3HAYEHUE NI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOIOTO.

Meito3. Cragum wmeio3a. IIporiecchl, NpOUCXOASIIME HA CTaauiIX Meno3sa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bronorudeckuii CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0O0pa3oBaHMs TOJOBBIX KIETOK y KUBOTHBIX. [lojoBbIe
JKeJe3bl: CEMEHHUKU W AnyHuKU. OOpa3oBaHHE W Pa3BUTHE TOJOBBIX KIETOK — raMeT
(cepmaro3ous, SUIEKIETKAa) — cliepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS
AUIEKIIETOK U criepMaTo3onaoB. OmnonorBopenue. [laprenorenes.

NHnuBunyanpHOE pa3BUTHE (oHTOTEHE3). OMOpHOHANIEHOE pa3BUTHE
(omOpuorene3). Otambl SMOPHOHAIBHOTO PAa3BUTUS Y T[MO3BOHOYHBIX IKUBOTHBIX:
npoOyieHne, racTpyisaius, opraHorene3. IloctomOpuonanbHOe pasBuTHE. THIIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHS: TIPSIMOE, HETpsMOoe (JIMYMHOYHOE). Bnusinue cpenbl Ha
pa3BHUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC YPOIACTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOECHUE CEMEHH,
CTaJluH PA3BUTHSL.

JdeMoHCcTpanum:

Tabmuubt u  cxembl: «DOpMBI  pa3MHOXKEHHUSI OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pPAaCTEHUI», «BeretaTuBHOE pPa3MHOKEHUE PACTECHHIN»,
«/lenenue knetku Oaktepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY,
«Kinerounbi mukin», «Permmukamua JHK», «Mutos», «Menosy», «lIpsamoe n Henpsimoe
pa3Butue», «l'ameroreHe3 y MIIEKONHUTAKOMMNX M 4eloBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».



O6opynoBaHue: MHKPOCKOT, MHKPOTIPENnapaThbl «CriepmMaTo30U/ bl
MJICKONIUTAIOIIETO», «SHIeKneTka MIleKonuTarmero», «KapuokuHes B KJIETKax
KOpEIIKa JIyKa», MarHUTHas MoJenb-anmiukanus «llenenue wierkn», monens JIHK,
Mo/iesib MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHble 1 MPaAKTHYeCKHE PA0OTHI:

Jlaboparopnas pabora Ne 3. «HaOmroneHne MuTo3a B KJI€TKaX KOHUMKA KOpPEIIKa
JlyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas padora Ne 4. «M3yueHue CTpOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

Tema 6. HacsieACTBEHHOCTh U MI3MEHYHMBOCTH OPraHMU3MOB.

IIpenmer u 3amaum reHeTuku. McTtopusi pa3BuUTUs T€HETUKHU. Polib LIUTONOTMU U
AMOPHOJIOTUU B CTAHOBJICHUU TCHETHKU. BKiag pocCUUCKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. METOo/bl TEHETUKH (TUOPUIOJIOTHYECKHUM, ITUTOTCHETHUYECKUM,
MOJICKYJISIpHO-TeHeTUUeCKuii). (OCHOBHBIE T'eHEeTHYeCKHe TmoHATHs. ['eHeTnyeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpeIIMBaHUM.

3aKOHOMEPHOCTH HAcCJEIOBaHUsI NPU3HAKOB, YyCTaHOBJIEHHbIe [. Menaenem.
MonorubpuaHoe CKpelnuBanue. 3aKoH €IMHOOO0pa3usi THOPUIOB IMEPBOrO MOKOJEHHUS.
[IpaBuino JOMUHUPOBAHMS. 3aKOH PACIICTIJICHUS] MPU3HAKOB. [ 'MIIOTE3a YUCTOTHI raMer.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHHUE.

JuruOpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOIO HAaclE[OBAHHS MPU3HAKOB.
[{uTorenernyecknue  OCHOBBI  JUTHOPUAHOIO  CKPEIIMBAaHMS.  AHaJIU3UPYIOIIEE
cKkpeluBaHue. VCronb30BaHUE aHAIU3HMPYIOIIET0 CKpPELIMBaHUS Uil ONPEEIICHHUS
reHOTHUIIa 0COOH.

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cCHETUICHHOMY
HaCJIEJ0BaHUIO reHoB. HapylieHune clerieHust FreHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPUS HACIEACTBEHHOCTHU. [ €eHETUUECKUE KAPTHI.

I'enetuka mnoma. XpOMOCOMHOE OIpeaeieHrue Mojia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbI€ U reTeporaMeTHble Oprasu3mbl. HacinenoBanue npu3Hakos,
CLEIUIEHHBIX C ITOJIOM.

N3menunBoCTh. BUbl N3MEHUMBOCTHU: HEHACIIEICTBEHHAsI U HACJIEACTBeHHasA. Poib
Cpenbl B HEHACJIEICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKAITMOHHON
W3MEHUMBOCTH. BapumanvoHHBIM psAx M BapualMoHHas KpuBas. Hopma peakuumn
npu3Haka. KonnuecTBeHHbIE U KAYECTBEHHBIE TPU3HAKU U UX HOpMa peakuuu. CBoWCTBa
MOAU(PUKAIMOHHON N3MEHUYNBOCTH.

HacnenctBenHnasi, wim  TEHOTHUNWYECKAas, W3MEHYMBOCTh. KomOWHaTHBHAs
M3MEHYHUBOCTh. Meii0o3 W MOJOBOM MPOIeCC — OCHOBA KOMOMHATUBHON M3MEHUYUBOCTH.
MyTtanroHHass W3MEHYMBOCTh. Kiaccudukaius MyTanuid: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacTtota W nOpuuMHBl MyTauuid. MyTtareHHble  (akKTOpbl.  3aKOH
TOMOJIOTHYECKHX PAZIOB B HaclieACTBEeHHOM n3MeHunBoctu H. M. BaBuiosa.



Bnesnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.

I'enernka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA:
reHeaJornuecKui, OJU3HEIOBBIM, ITUTOTCHETUYECKUM, OMOXUMHUYECKHUM, MOJEKYJISIPHO-
TEHETUYECKUI. CoBpemMeHHOE ONPEAECITICHUE TE€HOTHIIA: MTOJTHOT€HOMHOE
CEKBEHUPOBAaHHWE, TIE€HOTUNMPOBaHWE, B TOM uucie ¢ noMombro [II[P-ananusa.
HacnencrBennsle 3a001eBaHus Y€I0BEKa: TCHHBIE 00JIe3HU, 00JIE3HM C HACJIEICTBEHHOMN
MIPEAPACTIONIOKEHHOCTBIO, XpPOMOCOMHBIE Oosie3Hu. ComaTHYeCcKhue M TEeHEpaTHBHBIC
MyTaiud. CTBOJIOBBIE KIETKU. [IpuHIUIBI 310pOoBOro oOpasza >KWU3HU, AUArHOCTHUKU,
npoPuIaKTUKK UM JICYCHUS  TEHETHYeCKuX  Oose3Hel. Menuko-TeHEeTHYeCKoe
KOHCYJIbTUPOBAaHHUE. 3HAYCHUE MEAUIMHCKOW T'€HETUKU B MPEIOTBPAIICHUU U JICUCHUU
T€HEeTUYECKHUX 3a00JIeBaHUMN YeIOBEKA.

JdeMoHcTpanum:

Iloptpersl: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. Y. BaBuios.

Tabmumpl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHME U €ro IUTOTCHETHYECKas
OCHOBa», «3aKOH pPAaCHICINICHUSI U €r0 IUTOTCHETHYeCKass OCHOBa», «3aKOH YMCTOTHI
ramer», «JlurnbpumHoe ckpemuBanuey, «lluTonorndeckre OCHOBBI JUTHOPHIHOTO
CKpeluBaHus», «Menosy, «B3auMoiencTBre anieabHbIX TEHOBY, «I €HETUUECKUE KAPThI
pacTeHuil, JKUBOTHBIX M  4eloBeKa», «l'eHeTHka 1mona», «3aKOHOMEpPHOCTH
HACJIEJOBaHUsA, CUEIJIEHHOTO C MoyoM», «KapuoTumsl 4yeoBeka U AKUBOTHBIX», «Bubl
U3MEHYUBOCTHY», «MonudukannonHas u3MeHUMBOCTH», «HacnegoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasi K3MEHUYUBOCTHY.

O6opynoBanue:  Mojeiu-amiuiMKauu  «MOHOTHOPUAHOE  CKpEIUBAHHUE,
«HemnonHoe nomunupoBanuey, «urubpugnoe ckpeniuBanuey, «Ilepekpéct xpoMocomy,
MUKPOCKON M MuKporpenapat «Jlpozoduna» (Hopma, MyTanuu ¢GOpMBI KPBUILEB U
OKpackH Tena), repbapuii «I'opox MmoceBHO.

JlaGopaTopHble M MPaAKTUYECKHE PAOOTHI:

JlabopatopHass pabora No 5. «l3ydyenue pe3ynbTaTOB MOHOTHOPHAHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparoprass pabora Ne 6. «M3ydeHne MOIU(PUKAIMOHHOW W3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO PsiJia U BAPUALIMOHHON KPUBOI.

JlabopatopHast pabora Ne 7. «Amnanu3 myTtamuil y 1po30¢uiabl Ha TOTOBBIX
MHUKPOTIpEnapaTax».

[Ipaktrueckas padota Ne 2. «CocraBiieHHE U aHAU3 POJOCIOBHBIX YEJIOBEKA.

Tema 7. Cenexknusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Mpouecc. 3apoxKACHUE CEIEKIIMU U JOMECTUKAIUSA. YYeHUE
H. U. BaBunoBa o 1eHTpax MPOUCXOXKIEHUS U MHOT00Opa3us KyJIbTYpHBIX PACTCHHI.
[{eHTpsl NPOUCXOKICHUS TOMAIITHUX )KUBOTHBIX. COpPT, NOPOJa, IITAMM.



CoBpeMeHHBIE METOABI CeleKUUU. MaccoBblii W UHIAUMBUAYAJIBbHBIA OTOOpPHI B
CEJEKIIMM pAaCTEHUM MW KUBOTHBIX. OIeHKa J3KCTepbepa. bIM3KOpOICTBEHHOE
ckpemuBanue — UHOpuauHT. Yucrtas auHusa. CkpeliuBaHue YUCThIX JuHUU. ['eTeposuc,
i tulOpuaHas cuia. HepoacTBeHHoe ckpemiMBaHue — ayTOpuauHr. OtganéHHas
rubpuauzanus U e€ ycrnexu. VIcKycCcTBEeHHBI MyTareHe3 U MOJy4YeHUE IMOJMIUIOUIOB.
JIOCTM>KEHUS CENEKIIUU PACTEHNUN, J)KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonO0rNMsa Kak OTpacib MPOU3BOACTBA. |'€HHAs MHKEHEpUs. DTallbl CO3JaHUs
pexomOunantHot JIHK w TpaHcreHHeix opranu3zmMoB. KieTouHas WHXXEHEpHUs.
Kierounbpie KynbTypel. MUKpPOKIOHaJIbHOE pPa3MHOXKEHHE pacTeHuid. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJIOTMYECKHE U
stuaeckue npodsemsl. MO — reHeTuecku MOIUDUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

IToptpetsl: H. 1. BaBuinos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. IBaHOB.

Tabnuuel 1 cxembl: kapTa «L{eHTpbI MPOUCXOKACHHUS 1 MHOTO0Opa3us KyJIbTYPHBIX
pacteHuit», «llopogpl nOMamIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX PacTEHHUI»,
«Otnanéunas rubpuauzanus», «Padoter akagemuka M. @. VBanoBay, «Ilomummonausy,
«O0bekThl  OmorexHonorun»,  «KieTtouHele  KyJbTypbl U KIOHHUPOBAHHEY,
«KoHcTpynpoBaHue U IEPEHOC F€HOB, XPOMOCOM.

ObopyznoBaHue: MYJSDKM IUIOAOB M KOPHEIUIOJNOB AUKUX (OPM M KyJbTYpPHBIX
COPTOB pacTeHul, repdapuii «CenbCKOX0391CTBEHHbIE PACTEHUS.

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI:

OKcKypcusa«OCHOBHBIE METOJBI M JOCTH)KEHHS CEJIEKIUU PACTEHUN W KMBOTHBIX
(Ha CeJNEeKIIMOHHYIO CTaHLUIO, IUVIEMEHHYI (epMy, COPTOMCIBITATENIbHBIH yYacTOK, B
TEIUINYHOE X0341UCTBO, JIAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIJACC

Tema 1. DBoIIOIIMOHHAA OMOJIOT U5,

[IpeanochUIKu BO3HUKHOBEHHUS HBOJIIOLMOHHOW TEOPUU. DBOIIOLMOHHAS TEOPUS U
e€ Mecto B Owonoruu. BrnusHME HSBONIONMOHHONW TEOPUU HA pa3BUTHE OWOJIOTHH U
JIpYrUuX HayK.

CBugerenbcTBa  HBOJIIOLHUH. [lameoHTONMIOTMYECKUE: MIOCJIEIOBATEILHOCTD
MOSIBJICHUS BUJOB B  TAJICOHTOJIOTMYECKOW  JICTOMHCH, TMEPEXOAHbIe  (OPMBI.
buoreorpadudeckue: cxoacTBo u paznmuuue hayH u Giaop MaTeprUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W pa3iNuuus JIMOPHOHOB pa3HBIX  BHUIOB
MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMHYECKHE:  TOMOJIOTMYHbIC,  AHAJOTHYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHW3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJMUYECKUX TyTel y Bcex
OpPraHu3MOB.



OpomonuonHas teopusa Y. Jlapsuna. IIpennocsulku BO3HUKHOBEHUS AapBUHU3MA.
JIBOKyIIME CHJIBI 3BOJIIOIMU BUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE MpHU
OrpaHUYEHHOCTH PECYPCOB, HEOMpPEAEIEHHAs N3MEHYUBOCTh, OOpb0a 3a CyLIECTBOBAH €,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonnn (CTI) u e€ OCHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsnus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBrkytue cuibl ((akTOphl) IBOIOLUM BUIOB B TpUpoie. MyTallMOHHBIN MpoIiece
1 KOMOWHATUBHAs U3BMEHYMBOCTD. [lomymnsiiiioHHbIe BOJIHBI U Apeiid renos. U3omsmuus u
MUTpaLIUS.

EctecTBeHHblii 0TOOp —  HampaBisitomuid  ¢gakrop  sBomonuu.  Dopmbl
€CTECTBEHHOT0 0TOOpA.

[IprcnocoONeHHOCTh ~ OpPraHU3MOB  Kak  pe3yibTaT dBomonuu. [Ipumepst
IpUCTIOCOOJIEHUH Y OPraHu3MOB. ApoMOP(O3bl U UN0ATANTALIHH.

Bun u BunoobpaszoBanue. Kpurepun Buma. OcHoBHBIE (POPMBI BUI00OpA30BaAHUS:
reorpagpuiyeckoe, 3K0JOTUYECKOE.

MakpO3BOIOLHS. @opMbl  HBOJIIOLIUMU: dbunernyeckas,  JAUBEPTreHTHas,
KOHBEpTeHTHasl, nmapasiensHas. HeoOpaTuMocCTh 3BOJIOIMH.

[IpoucxoxkaeHne OT HecHeUUaIu3upOBaHHBIX NpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paguanus.

JdeMoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnmuuel u cxembl: «Pa3BUTHE OpraHMYecKOro Mupa Ha 3emiie», «3apoAabIIu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbel 00pbObI 3a CyIIECTBOBAHHUE,
«EctecTBeHHBIN 0TOOP», «MHOTO0OOpa3ne COPTOB pacTeHHil», «MHOroodbpasue mopo
KUBOTHBIX», «[lomymsamumn», «MyTanuoHHAasE W3MEHYUBOCTBHY», «ApPOMOPGO3bI»,
«Mnunoananramuny, «O0mas aereHepanus», «J(Bmwkymme cuiabsl 3Bomonun», «Kapra-
cxema wmapmpyta nyremectBus Y. J[lapsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucrnocoOIeHHOCTH OpPraHu3MOBY, «["eorpaduyeckoe BUI000pa30oBaHUEy,
«IKOJIOTHYECKOE BU000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMH THIIAMHU OKpPAcKH, Habop
IJIOJIOB U CeMsH, KoJuteKiusi «[Ipumepsl 3aluTHBIX MPUCTIOCOOTICHUN y KUBOTHBIX,
Monenb «OCHOBHBIE HaIpaBICHUS DJBOJIONUN», O00BEMHas Mozenb «CTpoeHue
TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpaduueckast kapra mupa, koyekius «PopMbl COXPAaHHOCTH MCKOIMAEMbIX
KUBOTHBIX M PACTEHHI», MoAenp ammumkanus «llepexkpéct XpomMocom», BIIAXKHBIE
npenaparel  «Pa3zButme  Hacekomoro», «Pa3zBurTHe JArymKu», MHUKpoIpenapar
«dpo3oduna» (Hopma, myTauu (OpMbI KPBUIbEB U OKPACKH TEJA).

JlaGopaTopHblie U NPpaKTHYECKHE PA0OTHI:



Jlaboparopnasi pabora Ne 1. «CpaBHeHHe BHAOB MO MOP(HOIOTUUECKOMY
KPUTEPUION.

Jlaboparopnasi padora No 2. «OmnucaHue NpuUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHME U pa3BUTHE KM3HHM HA 3emuie.

JloHayuyHble TpPEACTAaBICHUA O 3apOXKICHUM JKU3HM. HaydHble TUIOTE3bI
BO3HUKHOBEHUS U3HU Ha 3emiie: aduOoreHe3 M maHcnepMus. XUMHUYECKas 3BOJIOLIMSL.
AOHOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTraHUYECKUX. DKCIEPUMEHTATHLHOE
NOJITBEPKICHUE XUMHUECKOU 3BOIoIMU. HavanbHble 3Tanbl OMOJOTHYECKON 3BOTIOLUU.
I'mnoreza PHK-mupa. ®dopmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
npoTokJeTku. [IepBbie KIETKH U UX 3BOIIOLUS. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpraHU3MOB.

Pasute xwu3Hm Ha 3emuie mo spam U nepuonaMm. Karapxei. Apxeickas u
npoTtepo3oiickas 3pbl. [laneosoiickas spa u €€ mepuoabl: KeMOPUMCKUMA, OPJIOBUKCKUH,
CUJIyPUNCKUU, IEBOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3o3o0Kickas 3pa v €€ NeEPUObl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

Kaiino3oiickas spa u €€ nepuo/ibl: NajJeoreHOBbIM, HEOT€HOBBIN, AHTPOTIOTEHOBBIM.

XapakTepUCTUKA KIUMara M TEO0JOTMYECKUX mporueccoB. (OCHOBHBIE H3Tambl
ABOJIIOIIUU PACTUTEIHHOTO U KMBOTHOTO MUpa. ApoMop(]o3bl y pacTeHUN U )KHUBOTHBIX.
[losiBieHMe, pacBET U BBIMUPAHHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro MHpa KakK OTpaxkeHHe dBoJoIuu. (OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

OBOJNIIOIUSL 4YeJIOBEKA. AHTpPOIOJOTHUs Kak Hayka. Pa3BuTue NpeicTaBICHHUN O
IPOUCXOKACHUU YeloBeKa. MeToabl U3ydeHHsl aHTpornoreHe3a. CXOACTBAa U pa3IHyHUs
YeJI0BEKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxymme cuibl (pakTopsl) aHTpomnoreHe3a. HacnmencTBeHHass M3MEHUYMBOCTh U
€CTeCTBeHHBIM 0TO0O0p. OOIIecTBeHHBIN 00pa3 KW3HW, HW3TOTOBICHHE OpPYAUN Tpyla,
MBIIIJICHUE, PEYD.

OcCHOBHbIE CTaJUM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAJONUTEKH, UYenoBek
yMenblid, YemoBek npsAMOXonsiinii, YenoBeK HeaHAEpTalbCKUM, YeNOBEK pa3yMHBIN.
Haxonku mckomaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, O00JACTh paclpocTpaHEHUs,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OONBINIHME PACHl: €BPOTCOWIHAS (EBpa3UiCKasi),
HErpo-aBCTpaJIONHAsA (SKBATOpHabHAsI), MOHIOJIOMJHAA (a3MATCKO-aMEPUKAHCKasl).
UepTbl MpPUCTIOCOOTIEHHOCTH TMPEACTaBUTENECH YEIOBEYECKHMX pac K  YCIOBUSIM
cymiectBoBaHus. EquHCcTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHCcTpanum:

[Toptpetsr: ®@. Penu, JI. [lactep, A. W. Onapun, C. Munnep, I'. IOpu, Y. {apBun.



Tabmumer u  cxembl: «Bo3amkHoBeHme ColMHEUHOM CHCTEMBI», «Pa3Burue
OpraHUYeCKOro  MHpPay, «PactutenpHas KJIETKa, «KuBoTHast  KJIETKay,
«IIpokapuotnueckas kietka», «CoBpeMeHHass CHUCTEMa OpPraHUYECKOro MHPaY,
«CpaBHEHUE aHATOMHYECKUX YEPT CTPOEHUS YEJIOBEKAa U YEIOBEKOOOPA3HBIX 00E3bsH,
«OCHOBHbBIE M€CTa MaJEOHTOJIOIMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/lpesBHenmme srogm», «/peBHue mronu», «llepBble  COBpEMEHHBIE  JIOAWY,
«YenoBeueckue pacoi».

O6opynoBanue: Mymsixku «lIpoucxoxneHue denoBekay (OIOCTBI aBCTpaJIONHUTEKA,
NUTEKAaHTPOIa, HeaHAepTaablla, KPOMAaHbOHLA), CIENKH WIM HM300paKeHHUs] KaMEHHBIX
opynuii  mepBOOBITHOTO  uejoBeka  (KaMHU-yommepbl,  pyOuna,  ckpebia),
reoxpoHoyiornyeckass Tabnuna, kojulekuus «DopMbl COXpPaHHOCTH HCKOMAEMBbIX
KUBOTHBIX M PAaCTCHUI.

JlaGopaTopHble U MPaAKTUYECKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «lM3yueHne HMCKOMAEMBIX OCTATKOB PACTEHUU W
KUBOTHBIX B KOJUICKITASIX).

DKCcKypcus «IBONIOLKS OPraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN
WJIM KpaeBeIueCcKui My3eil).

Tema 3. Oprann3mMsbl 4 OKpY:Kainas cpeaa.

OKoJIOrTMSl KaK HayKa. 3aJaud W pa3feibl 3KOJIOTMU. MeTOoAbl 3KOJIOTMYECKHX
UCCJIEA0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl o0OuTaHUs OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAS, TOYBEHHAas,
BHYTPUOpPraHW3MEHHAs.

Okonornyeckue  ¢daktopel.  Knaccudpukamuss — skosornyeckux — (aKTOpOB:
abmoTHYecKre, OMOTHYECKUE U aHTPOIIOreHHbIe. J[eficTBIE PKOJIOTHYECKUX (PaKTOPOB HA
OpraHU3MBlI.

AbGuotnueckne (QakTopbl: CBET, TeMIlepaTypa, BIaKHOCTh. doTomepuoansm.
[Tpucroco0yieHNss OpraHU3MOB K JEHCTBUIO abuoTHyeckuX (akTopoB. buojornueckue
PUTMBI.

buotnyeckue ¢akropsl. Buasl OHOTHYECKHMX B3aMMOJIEUCTBHI: KOHKYPEHITUS,
XUIHUYECTBO, cuMOM03 u ero Qopmel. [lapazutusm, koomeparusi, MyTyalu3M,
KOMMEHCaNM3M  (KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHne OWOTHYECKHX B3aWMOACHCTBUU JUIsi CYIIECTBOBAHUS OPTaHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKHU MONYJsiiiui. OCHOBHBIE MOKA3aTEIN MOMYJISIIUN:
YUCJIEHHOCTh, MIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpanus. JuHamuka
YUCJICHHOCTH MOMYJIALNYU U €€ PeryJsiusl.

JdeMoHCcTpanum:

[Toptpetsr: A. I'ymOoasar, K. @. Pynwe, O. ['ekkens.



Tabmunplt 1 cxembl: kKapta «lIpupomgubie 30HBI 3emin», «Cpeabl 0OOUTaHUS
opraHu3mMoBy»,  «Doronepuoguzm»,  «llomynmauuuy»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU NONYyIAaiuu uHdy3opun-rydenskuy, «llumniesrbie nenm.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

Jlaboparopnasi pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PAaCTCHHU U3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopnast pabota Neo 4. «BnusHue cBeTa Ha pPOCT U Pa3BUTHE UYEPEHKOB
KoJieycay.

[Ipaktuueckass padora Ne 2. «llomcuér MIOTHOCTH MOMYJSIUA pa3sHBIX BHUJIOB
pacTeHuin».

Tema 4. Cood1iecTBa M 3KOJT0rMYEeCKHE CUCTEMBI.

CoobmiectBo opranu3MoB — OuoreHo3. CTpykTypsl OHOILIEHO3a: BHUJOBAasi,
poCTpaHCTBeHHAas, Tpoduueckas (rnuieBas). Bunpi-qomunantel. CBsi3U B OMOIIEHO3E.

DKkoJiorudeckue cucteMbl (3kocuctemsl). [ToHsaTre 06 3xocucTeEMe B OMOTEOIIEHO3E.
OYHKIMOHAJIbHBIC KOMIIOHEHTHI YKOCHCTEMBI: TPOIYIIEHThI, KOHCYMEHTBI, PEIYIECHTHI.
KpyroBopoT BeliecTB 1 MOTOK SHEPrUU B IKocucTeMe. Tpoduueckue (MUIIEBbIC) YPOBHU
skocuctembl. [Iumessie nenu u cetu. OCHOBHBIC TMOKa3aTeNd dKOCHCTEMBI: OHMomacca,
OPOIYKIMSA. DKOJOTHYECKUE TMUPAMHJBL: TPOAYKIIUH, YHCJICHHOCTH, OHWOMACCHI.
CBoOICTBa SKOCHCTEM: YCTOMUYUBOCTh, CAMOPETYISALNA, pa3BuTue. CyKueccus.

[IpuponHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCUCTEMA XBOMHOTO WIIH
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpONIOT€HHBIE HKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpOoskocucTeMsl.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak dakrop ycroilumBocth 3KocucteM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. W. Bepnanckoro o Owuocdhepe. I'panuisi, coctaB M CTPyKTypa
o6uocdepsl. XKuoe BemectBo u ero pyHkiun. OcodeHHOCTH 6rochephl Kak rIodanbHON
AKOCUCTEMBI. [[nHaMu4yeckoe paBHOBECHE M oOpaTHas CBs3b B brocdepe.

KpyroBopoTs! BemecTB 1 OUOreOXMMUUECKHUE IUKIIBI AJIEMEHTOB (yTiiepo/ia, a30Ta).
3oHanbHOCTH Onocdepnl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuectBO B Onochepe 3emian. AHTPOINOTCHHBbIE H3MEHEHHS B Omocdepe.
I'moGanbHbIC 2KOIOTHYSCKHUE TTPOOIEMBI.

CocymecTBoBaHr€e NpUPOABI U denoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3msi Kak
OCHOBa ycToiumBocTH Omocdepbl. OCHOBa pPalMOHANBHOTO YMPABICHUS MPUPOITHBIMU
pecypcamMu U UX HCTOIb30BaHue. JlocTiKeHrs OMOJIOTHH B OXpaHa IPUPOJIBL.

JdeMoHCcTpanum:

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

Tabmuupsl u cxembl: «llumesbie 1enu», «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupoausie coobuiecTBay, «lenu nuranusy, «Ikojgorudeckas nupamuaay, «buocdepa



U YEJIOBEK», «IKOCHCTEMA IMIMPOKOIUCTBEHHOIO Jecay, « IKOCUCTEMA XBOMHOIO JIECA»,
«buoneno3z Bomoémay, «ArpouneHo3», «lIpuMepHbIE aHTPOIOrE€HHBIE BO3AECHCTBUS HA
npupoay», « BaxkHeillline NCTOUHUKYU 3arpsi3HEHUS BO3/1yXa U IPYHTOBBIX BOA», «llouBa
— BaxHeWmas cocraBisomas Ouochepbr», «PakTopsl  Jerpajalid - MOYBY,
«ITapHukoBbIi 3¢ PexT», «PaKTOPbl PaAMOAKTUBHOTO 3arpsi3HeHus Ouocdeps», «O0mas
CTpyKTypa Ouochepn», «PacnpoctpaHeHue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH
ounochepr», «Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».
O6opynoBanue: Mojelb-amiuMKaus «TunuyHble  OUOLIEHO3bI», repOapuid
«PactutenbHbie cooOiecTBa», Koyuekuun «buoneHos3y», «Bpenutrenu BakHEHIINX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», repOapuu M KOJUIEKIIMM PACTeHUM M >KUBOTHBIX,
NpUHAJIEKAIINE K Pa3HbIM HSKOJOTMYECKUM TrpyrmnaMm ojHoro Buna, Kpacnas kuHura
Poccuiickoit @enepanuu, n300pakeHUs OXPAHSIEMbIX BUOB PACTEHUN U KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110 BHMOJIOTI'MU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

Cornacio ®I'OC COOQO, ycraHaBiuBaroTCa TPEOOBAHMS K pe3yJbTaTaM OCBOCHHS
oOy4aroUMMHCsT ~ IporpaMM  CpedHero  oO0mero  oOpa3oBaHUA:  JIMYHOCTHBIM,
MeTaIpeAMETHBIM U MIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B crpykType JNMYHOCTHBIX PE€3yJbTAaTOB OCBOEHUsS Tmpenmera «buonorus»
BBIZICJICHBI  CJICAYIOIIME COCTaBISAIONIME: OCO3HAHHWE OOYYarOUIUMUCS POCCUUCKOMN
rpaXJaHCKONW HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U
CaMOOTIPEICJICHUIO, HAJUYME MOTHUBAIIMM K OOYyUYEHHIO OHMOJIOTHH, IIeJIeHAINpaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEKICHHM JHUYHOCTA HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUUECKUX TPAAUIUN Pa3BUTHS OMOJOTUUECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh
0o0ydJaromuxcs PYKOBOJCTBOBATHCS B CBOEH JIEATEIIBHOCTU II€HHOCTHO-CMBICIOBBIMU
yCTAaHOBKAMH, TIPUCYIIMMH CHUCTEME OHOJIOTMYECKOro  00pa3oBaHMs, HaJU4Yue
AKOJIOTUYECKOTO TPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh €M M CTPOUTH KU3HEHHBIE
TIJIAHBI.

JInyHOCTHBIE pE3yJIbTATBl OCBOCHMS TipenameTa «bHONOTUs» JOCTUralOTCA B
€MHCTBE YUeOHOM 1 BOCIIUTATEIHHOMN JEATEIbHOCTA B COOTBETCTBUM C TPAJAUITMOHHBIMHU
POCCUMCKMMHU  COIMOKYJbTYPHBIMH, HMCTOPUYECKUMU U JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMH, TIPUHSATBIMH B OOIECTBE TMpaBWJIaMd ¥ HOPMaMH IIOBEICHHUS U
CIOCOOCTBYIOT TIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, Pa3BUTHS
BHYTPEHHEN MO3ULIMM JIMYHOCTH, MATPUOTU3MA, YBAXKECHUS K 3aKOHY U MPABOIMOPSIKY,
YeJIOBeKY Tpyla M CTaplieMy ITOKOJCGHHIO, B3aUMHOIO YBaXXCHUS, OEpeKHOTO
OTHOIIEHUS K KYJIbTYPHOMY HACIECAWI0O U TPAIULMSAIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickoit @enepannu, MpUpoIe U OKPYKaIIEH cpelie.

JIM4HOCTHBIC PE3yJdbTAaThl OCBOSHHS Y4eOHOTro mpeaMera «bHoorws» ITOIKHBI
oTpakaTb  TOTOBHOCTh W  CIOCOOHOCTh  OOyYarommxcs  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW  BHYTPEHHEHW  IO3HMIIMEH  JIMYHOCTH, CHCTEMOW  IIEHHOCTHBIX
OpHUCHTAINH, TTO3UTUBHBIX BHYTPEHHHUX YOCKICHUH, COOTBETCTBYIOIINUX TPATUITHOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIUPEHHE JKU3HEHHOTO OTMbITa M OMBITA
NEATENBHOCTA B IIPOLECCE peaau3aldd OCHOBHBIX HANPABICHHM BOCIUTATEIBHON
NEATENBHOCTH, B TOM YHCJIE B YACTHU:
1)rpaskaaHCcKOro BOCIUTAHUA:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKOW TO3UIUK OOYYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U O00S3aHHOCTEH, yBa)KEHUE 3aKOHA U
MPABOIIOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON AESATEILHOCTH MPU CO3JAaHUU YUEOHBIX
MIPOEKTOB, PEIICHUU YUYEOHBIX U MO3HABATEIbHBIX 3a7a4, BBHIMOIHEHUU OUOJIOTHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIIMIO MO OTHONICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBATb B CBOUX JCHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJIEH C Pa3HBIMU YOCKIACHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU H
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJIHEHUSI YYCOHBIX,
MO3HABATEJILHBIX M UCCJIEI0BATEIBCKUX 3a/1a4, YBAKHUTEILHOIO OTHOIICHUS K MHEHUIO
OTITMOHEHTOB TIPU OOCYXECHUHU CIIOPHBIX BOTIPOCOB OUOJIOTUYECKOTO COICPIKAHMUS;

TFOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€ATETbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPaXTAHCKOW HACHTUYHOCTH, NaTPHUOTU3MA,
YBOKEHUSI K CBOEMY Hapojy, UyBCTBAa OTBETCTBEHHOCTH mepes PoauHOM, ropaoctu 3a
CBOM Kpail, CcBOWO PoauHy, CBOM S3BIK W KyJIbTypy, IPOLULIOE U HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIIEHHWE K MPUPOJHOMY HACIEAUI0 M MNaMsSITHUKaM MPUPOIBI,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCHMCKUX YUYEHBIX B CTAHOBIIEHHE M Pa3BUTHE
OMOJIOTHY, TTOHUMAHUSI 3HAYEHHsS] OMOJIOTMM B IMO3HAHUU 3aKOHOB IMPHUPOJBI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O u 3ammuTte OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMMOBEICHUS;

CIIOCOOHOCTh ~ OILIGHUBATh CHUTYallMI0 W TMPUHAMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUWE K CBOHUM POJUTENSIM, CO3JaHUIO0 CEMBbU HAa OCHOBE
OCO3HAHHOTO IPHUHSATUA LIEHHOCTEW CEMEWHOW XW3HU B COOTBETCTBHM C TPAAULUSIMHU
HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIOYasl JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY/1d, OOIIECTBEHHBIX OTHOIIEHUI;

IMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JCUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAXKEHHIO B pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMYHOCTH;



S5) ¢u3nueckoro BOCIMTAHHUA, (POPMHPOBAHUA KYJIBTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJYYHs:

MOHMMAaHHE W peanu3anus 370pOoBOro u 0€30macHOro oOpasza XKU3HU (3J0pOBOE
MUTaHUE, COOJIIOJCHUE TUTMEHHYECKUX MpaBUI U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHSATUN U OTJbIXa, peryispHas ¢usudeckas aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOIIECHHS K COOCTBEHHOMY (U3MUYECKOMY U TMCUXHUYECKOMY
310pOBBIO;

MOHUMAHHME IIEHHOCTU TMPaBWJI HUHAWBUIYATBHOTO U KOJUIEKTUBHOTO OE€30IMacCHOIO
MOBEJICHUS B CUTYaLUSIX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIHOJICH;

OCO3HAHUE TIOCJICACTBUM M HENPUSTUS BPEIHBIX MPUBBIUCK (ymoTpeOnaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHU );

6) Tpy10BOI0 BOCIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBa, TPY10It00u¢e;

FOTOBHOCTh K AaKTUBHOW JICSITEIbHOCTH TEXHOJOTMYECKOM U  COLMaTbHOMU
HAIPaBJIEHHOCTH, CIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH M  CAMOCTOSITEIBHO
BBITIOJIHSITh TAKYIO ICSTEILHOCTD;

UHTEpPEC K pa3nuyHbiM cdepaMm MpodecCUOHATBLHON JICATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayiied mpodeccuu M peanin3oBbIBATH COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pPa30BaHUI0 M CaMOOOPa30BaHUIO Ha MPOTSIKEHUU
BCEH KU3HHU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11e71IecO000pa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY KHU3HHU Ha
3emiie, OCHOBE €€ CYyIIEeCTBOBAHHS;

MOBBIIIICHUE  YPOBHS  OKOJOTUYECKOW  KyJIbTYypbl: MPUOOPETEHHE  OMbITa
IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKA MX BO3MOJKHBIX IOCJHEACTBUN NI OKPYXarouien
Cpenbl;

OCO3HaHHE TI00aJTHFHOTO XapaKkTepa IKOJIOTHUYECKUX MPOOJIEM U IMyTeH UX PelIeHUs;

CIIOCOOHOCTh HCTOJIB30BaTh MPHOOPETaEMbIe TIPU M3YYCHUU OWOJOTHUH 3HAHUS U
YMEHUSI TIPH PEHICHUH MPOOJIeM, CBSI3aHHBIX C PAllMOHATBHBIM MPUPOOTOIH30BAHUEM
(cobnromeHne TpaBWJI TOBENCHUS B TPUPOJE, HAMPABICHHBIX HA COXpPaHEHHUE
paBHOBECHS B 9KOCHCTEMaX, OXPaHy BUIOB, YKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JCUCTBUN, MPUHOCIIIUX BpEI OKPYXAIOUIEH MNPUPOTHOU
cpene, YMEHHE TIPOTHO3MPOBATH HEOIArOMpUATHBIE JKOJIOTUYECKUE TOCIEACTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MTPEIOTBPAILATh UX;

HaJIM4ue Pa3BUTOrO IKOJIOTUUECKOTO MBIILICHUS, SKOJIOTUYECKOU KYJIbTYPHI, OMbITA
NEATENIbHOCTU HKOJIOTMYECKON HAIMpaBICHHOCTHU, YMEHUS PYKOBOJCTBOBATHCA HMH B
MMO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMATIBLHOM MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B
MPAKTUYECKOMN AESATEIbHOCTH HKOJIOTMUECKON HAMIPaBIECHHOCTH;



8) HeHHOCTH HAYYHOI'O NTO3HAHMS:

c(OpMHPOBAHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM M OOIIECTBEHHON NPaKTUKH, OCHOBAaHHOIO HA JHAJIOTe KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEI0 MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W UUTATEIIbCKOW KYJIBTYphl Kak CpeACTBa
B3aUMOJICHCTBUS MEXKTY JIFOAbMU U MIO3HAHUS MUDA;

MOHMMaHWe CreuupuKu OUOJIOTUM KaK HayKd, OCO3HaHUs €€ pojau B
(GOpMHUpPOBAaHUM  PALMOHAIIBHOIO HAYYHOTO  MBIIUICHUS, CO3JaHUU  LEJIOCTHOIO
npe/icTaBlIeHus: 00 OKpYKAIOIIEeM MUPE Kak O €AMHCTBE MPUPO/IbI, YeTIOBEKA U 001eCTBa,
B TIO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH TPOOJIEeM COXpaHCHHS
IPUPOTHOTO PABHOBECHSI;

yOeXKIAEHHOCTh B 3HAYUMOCTH OHWOJIOTMM Ui COBPEMEHHOW IMBUIIM3ALIUU:
oOecrieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX pEIIaTh PEeCypcHbIe MPOOJEMbl pPa3BUTHUS UEJIOBEUECTBA,
NoMcKa MyTeH BBIXOAA M3 IIOOATBHBIX HKOJOTMYECKUX MpodiieM H oOecreyeHus
nepexoja K yCTOMYMBOMY PAa3BHUTHIO, PAIlMOHATBHOMY HCIIOJIB30BAHUIO TPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUU OWMOJOTUYECKUX 3HAHWU B IEJISIX TOBBIIICHMUS
oOmmiel KyJnbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM YacTu
(GYHKIIMOHAIBHOW ~ TPaMOTHOCTH  OOydammuxcs, (OopMUpyeMOl Mpu  HU3yYEHUU
OHOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB TO3HAHUS, HCIOJNb3yEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCMOJIb30BaTh MOJydaeMble 3HAHUS [IJIsl aHAIM3a U OOBSCHEHUS
SBJICHUN OKPY’>KAIOIIETO MHUPA M MPOUCXOIAIIUX B HEM HM3MEHEHUI, YMEHUE JeNaTh
000OCHOBaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAay4YHBIX (DAKTOB W HMMEIOMIMXCA JAHHBIX C
EJIbIO TIONYYEHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAaMOCTOSITEIFHO MCIIOJIB30BATh OMOJIOTMUECKUE 3HAHUS JJIS PEIICHUS
mpo0JIeM B peasbHBIX KU3HEHHBIX CUTYaIHIX;

OCO3HAHHWE IEHHOCTM HAy4YHOM JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO IESITENbHOCTh UHANBUAYAILHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMO0OOpPa30BaHUIO, K
AKTUBHOMY TIOJTYYEHHMIO HOBBIX 3HAHUU MO OHMOJOTHU B COOTBETCTBHH C XKU3HCHHBIMU
MOTPEOHOCTSIMU.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ylibTaThl OCBOEHUs ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT:  3Ha4UMMble  JJIs8  (POPMHUPOBAHUS ~ MHUPOBO33pEHUS  OOydYarolUXCs
MEXKJUCIUIUIMHAPHBIE  (MEXMOpPEIMETHbIE) OOIIEHAayYHble TOHATHSA, OTPAXKAIOIIUE
LETIOCTHOCTh HAYYHOM KapTUHBI MUpPa U CIEUUPUKY METOJ0B MMO3HAHUS, UCIIOJIb3YEMbIX



B €CTECTBEHHBIX HayKax (BELECTBO, 3HEPIHs, SBJICHHE, MPOLECC, CUCTEMA, HAy4YHBIN
(¢akT, mNOpUHUMI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEAOBAHUE,
HaOJII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JPYIHX), YHUBEPCaJIbHbIE YUEOHbIE NEHCTBUS

(o3HaBaTENbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHBIC ), o0ecreunBaronne
dopMupoBaHue  (PYHKIIMOHAIBHOH TPaMOTHOCTH M COITMAIBHOW  KOMIICTCHIIUH
oOyyJaromuxcs, CIIOCOOHOCTD o0yJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHUE 3HAHMUS W YHUBEpCAIbHBbIC YyueOHbIE
JIEVCTBUSA B IIO3HABATEILHOW U COLIMAJIBHOM MPAKTUKE.

MeranpenMeTHble  pe3yJbTaThl  OCBOCHUS  MPOrPaMMBbl  CPEIHETO  OOIIero
0o0pa3oBaHus JOJKHBI OTpaXkaTh:

OBJaieHNe YHHBEPCAJbHBIMHU Y4eOHBIMU MO3HABATEIbHBIMHY JI€HCTBUSMU:

1)0a30Bble JJOrH4YecKue JqeicTBHSI:

CaMOCTOATENIbHO (OPMYIUPOBATh M aKTyaIM3UPOBaTh MPOOJIEMY, paccMaTpHUBATh
€€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHHWM 3HAHWUU MPHUEMBI JJOTUUECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CPaBHEHUS, KilacCUpUKaIMKU, 0000IIEHHS ), PACKPHIBATH CMBICI OMOJIOTUYECKUX
MOHATUN (BBIICNATh WX XapaKTEpHbIC MPU3HAKW, YCTAHABJIMBATH CBS3U C JIPYTHUMHU
HOHSITHSIMHU);

ONPEAENATh LENN AEATEIbHOCTH, 3a/1aBasl MapaMeTpbl U KPUTEPUU UX JTOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI JEATEIBHOCTH C IIOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TTOHATUSA 1Tl 00bsICHEHUS (DaKTOB U SIBJICHUMN KUBOMN
IIPUPOBI;

CTPOUTH JIOTHYECKUE pacCyX AeHUs (MHAYKTHBHBIC, IETyKTUBHBIC, MO0 aHAJOTHUN),
BBISIBJISITH  3aKOHOMEPHOCTH W IPOTUBOPEUHsT B  PACCMATPUBAEMBIX  SIBIICHUSX,
(bopMynHpPOBaTH BHIBOJBI U 3aAKITIOYCHHUS;

IPUMEHATh CXEMHO-MOJEJBbHBIE CPEACTBA I NPEACTABICHUS CYIIECTBEHHBIX
CBSI3€l M OTHOIICHHWM B M3y4aeMbBIX OHMOJIOTHYECKHX OOBEKTaX, a TakKe MPOTHBOPEUHI
Pa3HOTO POJia, BHISBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHHUS MPOOJIeMBbI C YYETOM aHAlW3a HWMEIOIIUXCSA
MAaTepUaAIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;

KOOPJIMHUPOBATh W BBITIONHATH PabOTy B YCIOBHSIX pEaIbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUN KU3HEHHBIX MPOOIIEM.
2)0a30Bble HCCIIea0BaATEIbCKHE JIEMCTBUSA:

BJIQJIETh HAaBbIKAMHM Y4e€OHO-UCCIEJOBATEIbCKONM M TMPOEKTHOW JEATEeIbHOCTH,
HaBbIKAMU pa3pelieHus mpodiieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY



MOUCKY METOJIOB PEIICHUS! MPAKTUUYECKUX 3ajlad, MPUMEHEHUIO Pa3IUYHbIX METOJ0B
MMO3HAHMUS;

WCIIOIb30BaTh Pa3IMYHbIC BUJIBI IESITEIHLHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETAlUU, MPEO0OPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYAIUsX, B TOM YHCJIE
MIPU CO3/IJaHUU YYEOHBIX U COIUATIBHBIX MPOEKTOB;

dbopMupoBaTh HAyYHBIM THUI MBIIUICHUS, BIIAJIETh HAYYHOM TEPMHUHOJIOTHUEH,
KIJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON 1€ATETbHOCTH
U KU3HEHHBIX CUTYaIIHIX;

BBISIBJIATh TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UPOBATh 3a/1ady, BBIJBUTATH
TUTNIOTE3y €€ pEIIeHUs, HaXOAUTh apTyMEHTHI JJIsl JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TMOJIYYCHHBIE B XOJI€ PEIIeHUs 3aJadd Pe3ybTaThl, KPUTHYCCKU
OIICHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH 1IeJICHANPABICHHBIM MTOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JeHCTBHS
B Ipo(heccCHOHaIbHYIO CPENY;

YMETh TIEPCHOCUTh 3HAHUS B TIO3HABATEIbHYI) U MPaKTHYECKYIO 0O0JacTH
KUZHEIECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTaTh HOBBIE UJEH, MPEJIaraTh OPUTHHAIBHBIE MOAX0/bI U PEIICHUS, CTABUTh
poOJIeMbI U 3a/1a4H, JIOMYCKAIOIUe albTePHATUBHBIC PEIICHUS.

3) paboTa ¢ unpopMmanmeii:

OpUEHTUPOBATHCS B PA3UYHBIX HCTOYHHKAX HHPoOpManuu (TEKCTe YyueOHOTo
nocoOusi, HAyYHO-TIOMYJIIPHOM JTUTEpaType, OMOIOTHUECKHUX CIOBAPSAX U CIIPAaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B UHTEepHETE), aHAIU3UPOBATh HHPOPMAITUIO PA3TUYHBIX
BUJOB U (opM TmpeicTaBieHHs, KPUTUYECKH OIEHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

dbopMynHpOBaTH 3aMPOCHl U MPUMEHATh PAa3IMYHBIE METOBI MIPU TIOUCKE B OTOOpE
Oomostoruueckoi nHpopMammu, He0OXOAUMOM IS BBITIOJIHECHHUS YIeOHBIX 3314,

npuoOpeTaTh  OMBIT  HCIOJB30BaHUS  MHPOPMAMOHHO-KOMMYHHKATHUBHBIX
TE€XHOJIOTUH, COBEPUICHCTBOBATh KYJIbTYPY AaKTUBHOTO WCIOJIb30BaHUSA Pa3IMYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh OMTHUMAIBHYIO (HOPMY MPEACTABICHHS] OMOIOTHIECKOM
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MPH pabOTe ¢ OMOIOTUYECKON
uH(popMaIeil: MPUMEHATh XUMHUYECKHEe, (U3NUECKHEe W MaTeMaTHYeCKHUE 3HAKH U
CUMBOJIbI, POpMYyJIbl, a00OpEBUATYPY, HOMEHKJIATYPY, UCIOJIB30BATh U NMPEOOPA30BHIBATH
3HAKOBO-CHMBOJIMYECKUE CPECTBA HATJISAIHOCTH,



BJIaJIETh HAaBbIKAMM pPACTO3HABAHUS M 3alUTHl MH(POpMaIU, WHPOPMAIIMOHHOM
0e30IMacHOCTH JIUYHOCTH.

OBJaieHMe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU 1€ HCTBUSIMU

1)o0menue:

OCYIIECTBJIITh KOMMYHHUKAIIMU BO BCEX cdepax KU3HH, aKTUBHO y4acTBOBATh B
JMaJIore WM TUCKYCCUU MO CYIIECTBY 00CYXIaeMoi TeMbl (yMEHHUE 3aJ1aBaTh BOMPOCHI,
BBICKA3bIBATh CYXKJICHUS OTHOCUTEIBHO BBIMOJHEHUS MpeAiaracMoi 3aJadd, YYUThIBATh
WHTEPECHI U COTJIACOBAHHOCTH MO3UILIUNA IPYTUX YYACTHUKOB JUAJIOTA WU JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJIbHBIC CPE/ICTBA OOIICHUS, TOHUMATh 3HAYEHUE COLUATIBHBIX
3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyalMi, YMETh CMSTr4aTh
KOH(DJIMKTHI U BECTH MEPETOBOPHIL;

BJIAJETh PaA3IUYHBIMU CcHocoOaMH OOIIEHHS W B3aWMOJICUCTBUS, TMOHUMATh
HAMEPEHUsI IPYTUX JIIOJeH, MPOSIBIATh YBAXKUTEILHOE OTHOIIECHHE K COOECETHUKY U B
KOpPpEeKTHOH (hopMe (popMyTupoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB.

2)coBMecTHAS 1eATEJIbHOCTD:

MOHUMATh M HUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIAUBUIYATIbHON PabOTHI
IIPU PEIICHUU OHMOJIOTHYECKON MPOOJIeMbI, 00OCHOBBIBATh HEOOXOIUMOCTh TPUMEHCHHS
TPYIIOBBIX (HOPM B3aUMOJIEHCTBUS TIPHU PEIICHUU yUeOHOMW 3a/1a4H;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JACHCTBHM ¢ YIETOM OOIIMX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJ0ro 4iceHa KOJUICKTHBA,

IMPUHUMATh II€JIM COBMECTHOM AEATEIIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBUSA N0 €€ JOCTHIKECHHUIO: COCTABIIATH IUIAH JIEUCTBUM, pACIIPEAEIATh POJIM C YUETOM
MHEHHMH YY4aCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM pabOoTHI;

OIICHUBAaTh KAa4eCTBO CBOETO BKJIaJla U Ka)XJOr0 yYaCTHHKAa KOMAaH/Ibl B OOIIMiA
pe3yIbTAT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npemjiaraTb  HOBBIE  IIPOEKTHI, OIEHUBATh HJAEH C TIO3ULUUA  HOBHU3HBI,
OPUTHHAIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIATH MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, OBITH MHUITUATHBHBIM.

OBJ1ajleHHe YHUBEPCAJIbHBIMH PEryJSITUBHBIMH AeCTBUAMMU:

1)camoopranusanus:

HCTOJIb30BaTh OMOJIOTHUYECKHUE 3HAHMS JJIS BBISBICHHS MPOOJIEM M UX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYAIUAX;

BBEIOMpaTh HA OCHOBE OMOJOTHMUYSCKUX 3HAHMH IICJICBBIC U CMBICIOBBIC YCTAHOBKH B
CBOMX JCUCTBHUAX W MOCTYNKaX MO OTHOIIEHHIO K KMBOW MPUPOJAE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAKOIINX;



CaMOCTOSITEJIbHO ~ OCYLECTBISATh MO3HABATEIBHYIO JIESTEIBHOCTh,  BBISBISITH
npoOJjieMbl, CTaBUTb M (OpMyIMpoBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PEHICHUS MPOOJEMbl C YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEAIIOUYTCHHH;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUsIM;

pacIMpATh paMKHU Y4eOHOTO IIPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTHb 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO IIUPOKOW APYIAUIMU B Pa3HBIX
0o0NacTsAX 3HAHMM, TOCTOSHHO TOBBIIIATH CBOM OOpa3oBaTENbHBIM U KYJbTYpHBIN
YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallMsiIM, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJa/IeTh HABBIKAMM I[IO3HABATEJbHOM pe(dIeKCMM KaK OCO3HAHMS COBEpIIaeMBbIX
JIEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, HCIIOJIBH30BATH
npu€Mbl pedIeKCUH JUTsl OLIEHKH CUTYallMu, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

OpUHUMATh MOTHBbI M apryMEHThl JpPYyTHUX TIIpU aHAJIW3€ PE3yJIbTaTOB
NEeATEIbHOCTH;

3)npunsTue ceds1 M APyrux:

NPUHUMATH ceOsl, TOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBbI UM apryMEHThl JpPYyTHUX T[pU aHAJU3€ PE3yJbTaTOB
NEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MHUP C NO3ULUU APYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbraThl ocBoeHus nporpammbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crnernududeckue s ydeOHoro mpenmera «buonorus» HaydHBbIC
3HAHWS, YMEHHS ¥ CHOCOOBI JIEWCTBHN 1O OCBOCHHUIO, WHTEPIpPETAUA W
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEILHOCTH IO TMOJYYCHHIO HOBOTO 3HAaHUA W
MPUMEHEHUIO 3HAHUW B pPA3JIUMYHBIX Y4YEeOHBIX CHUTyalMsIX, a TaKKe B peajlbHBIX
KU3HCHHBIX CUTYyalMsX, CBS3aHHBIX ¢ Owosjoruedi. B mporpamme mnpeameTHbIC
pe3yAbTaThI IPEACTaBICHBI IO rogaM 00yUYEHHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUS yueOHOro npenmeta «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:



c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa M HAy4YHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTUE OHOJOTUH, (PYHKIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa s
pelIeHMs )KM3HEHHBIX 3a]1ay;

YMEHHE DPACKPBIBATH COJIEpPKAHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI: XKU3Hb,
KJIETKa, OpraHu3M, MeTa0oyin3M (0OMEH BEIIECTB U MpPEeBpalllecHUE SHEPruu), TOMEOCTa3
(camoperynsiuusi), ypoBHEBasi OpraHu3alusi S>KMBBIX CHCTEM, CaMOBOCIPOM3BEIICHUE
(perpolyK1ius), HacJAeACTBEHHOCTb, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHE  H3j1aratb  OMOJIOTMYECKHEe  TEeopuu  (KJIEeToYyHasi, XpPOMOCOMHasi,
MYTallMOHHAs1, HEHTpalibHas JOTMa MOJIEKYJsipHOM Ouosiorun), 3akonsl (I'. Mennens, T.
Moprana, H. 1. BaBuiioBa) u ydenus (0 IIEHTpax MHOIrooOpa3usi U MPOUCXOKICHUS
KynbTypHbIX pacteHud H. V. BaBuiioa), omnpenenars rpaHullbl UX NPUMEHHUMOCTH K
KUBBIM CHCTEMaM;

yMEHHE BJIaJE€Th METOJaMU HAY4YHOI'O IO3HAHHWS B OWoJoruM: HAOIIOJEHUE U
OMKMCAHME >KUBBIX CHCTEM, TMPOIECCOB W SIBJICHUM, oOpraHu3alus W MPOBEJICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTa, BBIJIBM)KEHHE THIIOTE3bI, BBISBICHWE 3aBUCHMOCTU
MEXIYy HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSCHEHHWE TIOJYyYEHHBIX PE3yJIbTAaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX IMOHSTUH, TEOpPUM M 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha
OCHOBAHUU TMOJTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIACNIATH CYIIECTBEHHbIE IPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTU MPOIIECCOB:
oOMeHa BEIIECTB U MPEBpAIlEHUs DHEPTHUH B KiEeTKe, (OTOCHHTE3a, MIACTUYECKOTO U
HPHEPreTUYecKoro OOMEHa, XEeMOCHHTEe3a, MHTO03a, Meio03a, OIUIOJ0TBOPEHUS,
Pa3MHOXEHUS, UHANBUAYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTeHE3);

YMEHHE TPUMEHITh TIOJYYCHHbIE 3HAHUS IS OOBICHEHUS OHOIOTHMYECKHUX
IIPOIIECCOB U SBJICHUM, JIJISl IPUHATHUS MIPAKTUYECKUX PEIICHUM B TOBCEAHEBHOM KU3HU C
1eNbl0 obecreyeHusi 0€30MaCHOCTH CBOETO 3/I0POBbS U 370POBbs OKPYXKAIOIMIUX JIIOEH,
COOMIOIEHNST HOPM TPaMOTHOTO TIOBEIEHUS B OKpYXKaloIlled NpUpPOJHONW cpene,
NOHMMaHUuEe HEOOXOAMMOCTH MCIIOJIb30BAHUS JTOCTHKEHHII COBPEMEHHON OWOJIOTUH U
OMOTEXHOJIOTUH I PallMOHAIBHOTO MPUPOIOTIOIB30BaAHUS;

YMEHHE pellaTh 3JeMEHTapHble I'€HETUYEeCKUe 3aJadd Ha MOHO- M JUTHOpUAHOE
CKpEIllMBaHUE, CLEIUICHHOE HacJlel0BaHUE, COCTaBIATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUS JJIs MPEJICKa3aHus HACIEIOBAHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOJHATH JIA0OPATOPHBIE U MPAKTHYECKHUE PabOThI, COOMI0ATh MpaBuia
pu paboTe ¢ y9eOHBIM U JIa0OPaTOPHBIM 000PYTI0BAHUEM;

YMEHHE  KPUTHYECKH  OICHWBATh W  WHTEPNPETUPOBATH  WHGOPMAIIUIO
OMOJIOTMYECKOTO COJAEPKAHMS, BKIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS W3 Pa3IU4YHBIX
HMCTOYHUKOB (CpeACcTBa MaccoBOM HH(pOpMAaIuU, HAyYHO-TIOMYJISIPHbIE MaTEpHabl),



TUYECKUE aCHEeKThl COBPEMEHHBIX HCCIEJOBaHUN B  OWOJIOTMHM, MEAMIIMHE,
OMOTEXHOJIOTHHY;

YMEHHUE CO037aBaTh COOCTBEHHBIE MHUCBMEHHBIE M YCTHBIE COOOUIECHUS, 00001Iast
OMOJOTMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MOHATUIHBIN anmapaT OMOJOTUH.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHOrO npenamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa U HAYYHOTO MHPOBO33PEHHs, O BKJIAJE€ POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTMH, (YHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKa s
pelIeHMs )KM3HEHHBIX 3a]1ay;

YMEHHE pAaCKpbIBaTh COJAEp>KaHWE OMOJIOTMYECKHX TEPMHUHOB M TMOHATHUNA: BH,
NOMyJsUsl, TeHOPOHI, DBOJIONMUSA, JBUXKYIIME CUIbl  ((pakTopbl) SBOJIOLNH,
IPUCTIOCOOJIEHHOCTh ~ OPTraHU3MOB, BHUJ000pa30BaHUE, OJKOJOTHYECKHE (aKTOPHI,
HKOCUCTEMA, MPOJYIEHThl, KOHCYMEHTBI, PEIYLEHThI, LIENH MUTaHUs, HKOJIOTrHYecKas
nupamua, OMoreoleHos, onocdepa;

yMEHHE H3jaratb Ouosioruueckue Teopuu (dBosonMoHHast teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUsl OHBOJIIOIMHU), 3aKOHbI W 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxonctBa K. M. bapa, yepeqoBanus TJIaBHBIX HaIlpaBlIeHUW W myTed sBosronuu A. H.
CeseprioBa, yuenus o Ouocdepe B. W. Bepnaackoro), omnpenensiTb TpaHUIBI HX
NPUMEHUMOCTH K >KUBBIM CHUCTEMaM;

yMEHHE BJIaJ€Th METOJaMU HAYYHOI'O IO3HAHHWS B OWOJOTMM: HAOIIOJIEHUE U
OMHMCAHWE >KUBBIX CHUCTEM, TPOIECCOB U SIBICHHM, OpraHu3anus H TPOBEJICHUE
OMOJIOTUYECKOTO OSKCIEPUMEHTA, BBIJIBH)KCHHE THIIOTE3bI, BBISIBICHHWE 3aBUCHMOCTHU
MEXIYy HCCIEIyeMbIMH BEIMYMHAMHU, OOBSCHEHHE TIONYyYEHHBIX PE3yJbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH, TEOPUM M 3aKOHOB, YMEHHE JeNaTh BBIBOJBI HA
OCHOBaHHH IOJYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIC IMPU3HAKU CTPOCHUS OMOJOTMUYECKUX OOBEKTOB:
BUJIOB, IOMYJSLHUNA, NPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHWOTr€OLEHO30B M
HKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHON W3MEHYHMBOCTH, €CTECTBEHHOIO
oTOopa, BU000pa3oBaHusl, MPUCIOCOOIEHHOCTH OpraHU3MOB, JEHCTBHSI HKOJIOTHYECKUX
(akTOpoB Ha OpraHuU3Mbl, NEpPEeHOCAa BEIIECTB M MOTOKAa SHEPrUU B SKOCUCTEMAX,
AHTPONOT€HHBIX U3MEHEHUN B 3KOCHUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB U
OMOreoXMMHUYESCKUX IIUKIOB B Onocdepe;

YMEHHE MPHUMEHATHh I[IOJIYYCHHbIE 3HAHUS [ OOBSICHEHHS OHOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JIs1 IPUHATHUS IPAKTUYECKUX PELICHUI B MOBCEIHEBHOW JKHU3HU C
e o0ecreueHus: 0€30MaCHOCTH CBOErO 370POBbS U 30POBbs OKPY’KAIOIIUX JIFOIEH,
COOJIIOJIEHUsT HOPM TIPaMOTHOIO IIOBEJEHUS B OKpYXalolleld NpHUPOJHOM cpene,



MMOHUMAaHHE HEOOXOJUMOCTU MCTOJb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTHU ISt
palMOHATIBLHOIO MPUPOAONOIB30BaAHNUS,

YMEHUE pellaTh »dJIEMEHTApHbIe OHOJOTMYECKUE 3aJlauyd, COCTABIISITh CXEMBI
MepeHoca BEIIEeCTB U DHEPTUU B DKOCUCTEeMax (e MUTaHus);

yYMEHHUE BBIMOJHATH Ja00paTOpPHBIE U MPaKTHUYECKUE paboThl, COONIOAATh MpaBUiia
pu pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

yMEHHE  KPUTUYECKHM  OLCHMBAThb W  HMHTEPIPETUPOBATH  HMHQPOPMAIUIO
OMOJIOTMYECKOTO COJCPKaHUs, BKIIIOYAIONIYIO TCEBJAOHAYUYHBIE 3HAHUS U3 Pa3IUYHBIX
HUCTOYHUKOB (CpeICTBA MAacCOBOM HWHQOpMAIUU, HAYYHO-TIOMYJISIPHBIC MaTepHabl),
paccMaTpuBaTh TII00ATBHBIC YKOJOTHUECKHE MPOOJIeMbl COBPEMEHHOCTH, (POPpMHUPOBATH
M0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUs, 00001Iast
OMOJIOTMYECKYI0 MH(POPMAIIMIO M3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHSITUIHBIN anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Koun4yecTBo yacos duexkTpoHHble (¢ poBbIE)
Nenn/m | HamMeHoBaHMe pa3/ieJiOB U TeM NPOrpaMMbl
o0pa3oBaTe/ibHbIE pecypchl
1 buonorus xak Hayka 4 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuBble cuCTEMBI U UX OpraHu3alus 2 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 16 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
4 KuznenesaTenbHOCTh KISTKH 12 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
P
5 A3MHOIKCLIE 1 HOAMBIAYATILHOS PAsBITae 10 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnencrBeHHOCTh M1 UBMEHYMBOCTh OPraHU3MOB 16 bubnuoteka [{OK https://m.edsoo.ru/7f41c292
7 Cenekmusi opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
8 PezepBHOe Bpemst bubnuoteka I{OK https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

DJIeKTpPOHHbIe (LM (PPOBbIE)

Ne n/mm HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI
KoJsimyecTBo yacoB o0pa3oBaTe/ibHbIE pecypChl
1 DBOJIIOIIMOHHAS OMOJIOTHS 18 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie 18 bubnuoreka L{OK https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 10 bubmmoreka [{OK https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 9KOJIOTHYECKHE CUCTEMBI 18 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 4 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
" Jlata nsysenns DJieKTpoHHbIE N (POBLIE 00pa3oBaTeIbHbIE
11/_11 Tema ypoka KosmuecTBo Pecyper!
4yacoB
[lIo nnany | @akrTnueckas

14 Tb. b

1 HOTPYKT@R MO 1h. bHOTOTHA B 1 Bu6miorexa [JOK https://m.eds00.ru/863e6122
CUCTEME HayK

2 Bbuosorus B cucteMe Ha 1 bubmorexa HOK

K https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a

M .

3 CTOABT TIOSHARMA KHBOH 1 bu6moreka [IOK https://m.edso00.ru/863e6122
IIPUPOIBI
M

4 CTOAIB! HAYAHOTO HOSHARMA B 1 bu6mmoreka [IOK https://m.edsoo.ru/863e6564
Omosiorun
b

5 HOTIOTHICCIHE CHCTEMEL, 1 bubnuoreka ITOK https://m.edso0.ru/863e6122
MIPOLIECCHI U UX U3YUCHHUE

6 b I/IO‘J:IOFI/I‘ICCKI/IC CHCTCMBI 1 X 1 bu6mmoreka LIOK https://m.edso00.ru/863e6122
CBOICTBa
XHUMUYECKUI COCTaB KICTKH 1 bu6mmoreka LIOK https://m.edso00.ru/863e6122
Bopa u MmuHepasnbHbie cONn 1 bu6mmoreka LIOK https://m.edsoo.ru/863e674e
b .C

9 CAIKH LOCTAR 7 CTpoeHie 1 bubnuoteka I{OK https://m.edsoo.ru/863e6b72
OCIIKOB

10 benku. @ynkuuu 6enkoB 1 bu6mmoreka LIOK https://m.edso00.ru/863e6b72
) —0

11 CPMEHTE! HOTIOTHHACCIHE 1 bubnuoteka I{OK https://m.eds00.ru/863e6870
KaTaJIn3aTOPBI.
) -0

12 CPMEHIEL - DHONOTHHECKHS 1 bubmuoteka I{OK https://m.edsoo.ru/863e6d5c

KaTaJIn3aTOPhI



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

VYrieBoasl, UX CTPOCHUE U

13 bub6nunoteka LIOK https://m.eds00.ru/863e6122
GbyHKITII
JI )

14 | PHVIRL HX CIPOCHIC H Bu6miorexa LIOK https://m.eds00.ru/863e6122
byHKIIH

15 Hyxneunossie kucnotsl: JJHK bu6mmoreka LIOK https://m.eds00.ru/863e6122

16 Hyxneunoseie kucnotsi: PHK bubnuoteka [{OK https://m.edsoo.ru/863e6122
B HK

17 sinentene JIHK w3 Tiaru Bu6miorexa [JOK https://m.eds00.ru/863e6122
IICYCHU

18 Hyxnennoseie kucnotel. ATO bubnuoteka [{OK https://m.edsoo.ru/863e6122

19 Hyxnennossie kucinotel. ATO bubnuoteka [{OK https://m.edsoo.ru/863e6122

20 Burtamunb bubnuoteka [{OK https://m.edsoo.ru/863e6122
Hexknerounsie Gpopmbl kU3HH —

21 BUPYCHI bubnuoreka [{OK https://m.edsoo.ru/863e6122
Hexknerounsie Gpopmbl )KH3HH —

22 BUPYCHI bubnuoreka LHOK https://m.edsoo.ru/863e6122
nu

23 CTOPYUL M METOABT H3YHCHIA bu6mmoreka LIOK https://m.edso00.ru/863e6122
KIICTKH
Kn . K

24 CTOMHAA TEOPHA. TIICTIA Kak bu6mmoreka LIOK https://m.edso00.ru/863e6122
IIEJI0CTHAS )KMBAsi CHCTEMa
C . K

25 TPOCHIE IISTI. TICTORHA bubnuoteka [{OK https://m.edsoo.ru/863e6e88
MeMOpaHa. I{uTorazma

26 Crpoerue HpOKaBHOTquCKOH 1 bu6mmoreka LIOK https://m.edso00.ru/863e6122
9YKapHOTUYECKOH KIIETOK

27 OpraHou/ibl IBM>KEHUS. bubnmorexa [JOK
Krnerounsie BkiItoUeHUs https://m.edso00.ru/863e6ffOhttps://m.edsoo.ru/863e716¢

28 OOMeH BelecTB WITd METab0Iu3M bubnuoteka [{OK https://m.edsoo.ru/863e766¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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29 ®otocunTe3. XeMOCHHTE3 1 bubmunoteka LIOK https://m.eds00.ru/863e7c98

30 DHepreTudecKuii 0OMeH 1 bubnmoreka [{OK https://m.edsoo.ru/863e7aae

31 THIBI KJIIETOYHOTO MTUTAHUS 1 bubmunoreka LIOK https://m.edsoo.ru/863e7dc4

32 buocunTe3 OEIKOB 1 bu6mmoreka LIOK https://m.eds00.ru/863e6122

33 Z:ZE:HZZ;E:E;:ﬁ:HHHH . 1 bubnuoreka L{OK https://m.edsoo.ru/863e6122

34 Eﬁgﬁ;{iﬂgpg ;;I:izunn ? 1 bubnuoreka [{OK https://m.edsoo.ru/863e6122

35 JKW3HEHHBIHN UK KJIETKU 1 bu6mmoreka [IOK https://m.edsoo.ru/863e796e

36 Jlenenue KIeTKH 1 bu6mmoreka IIOK https://m.edsoo.ru/863e796e

37 Muro3 1 bu6moreka [IOK https://m.edso00.ru/863e7540

bubnuotexa [JOK

38 buocnres Oeiria ! https:// m.edso;I ru/863e81b6https://m.edsoo.ru/863e831e

39 Peakuus MaTpu4HOTO CUHTE3a 1 bu6mmorexa IIOK https://m.edsoo.ru/863e7f4a

40 Tpancnsmus — 6unocuHTe3 OENKa 1 bu6mmoreka IIOK https://m.edso00.ru/863e81b6

41 DOpMEI pasMHOKCHHS 1 bu6mmoreka LIOK https://m.edso00.ru/863e8436
OpraHU3MOB

42 Meiio3 1 bu6mmoreka LIOK https://m.edso00.ru/863e6122
OO6pa3zoBaHue U pa3BUTHE

43 MOJIOBBIX KJIETOK. 1 bubnuoteka [{OK https://m.edsoo.ru/863e6122
Ormio10TBOpEHUE

44 ?;iiiii};fwoe passittue 1 bubmuoreka [{OK https://m.edsoo.ru/863e6122
I'enetnka — Hayka o

45 HAcJIeACTBEHHOCTHU U 1 bu6mmoreka LIOK https://m.edsoo.ru/863e86f2
W3MEHUYUBOCTH

46 3aKOHOMEPHOCTH HACIEOBaHUS 1 bu6mmoreka LIOK https://m.edso00.ru/863e8878
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IIPU3HAKOB.

3aKOHOMEPHOCTH HACIEAOBAHUS

47 bubmunoreka LOK https://m.edsoo.ru/863e6122
MIPU3HAKOB.

48 MoHOTHOPHUIHOE CKpEIMBAaHUE bubnuoreka [{OK https://m.edsoo.ru/863e89a4

49 JuruOputHoe CKpenIBaHe bubnuoteka [{OK https://m.edsoo.ru/863e8c60
3

50 AKOH TESABHCHMOTO bu6mmoreka IIOK https://m.edso00.ru/863e8c60
HACJICIOBAaHUS MPU3HAKOB
C

51 HCIUICHHOE HaclcoBanHe bu6mmoreka [IOK https://m.edsoo.ru/863e8efe
MPU3HAKOB

52 ['enernka momna bu6mmoreka [IOK https://m.edsoo.ru/863e8efe

53 ['enernka momna bu6mmoreka [IOK https://m.edsoo.ru/863e8d78

54 HacnengoBanue nmpu3HaKos, bu6moreka [IOK https://m.edso00.ru/863e6122
CIETIJICHHBIX C TI0JIOM

55 M3MEHIHBOCTD bu6mmoreka IIOK https://m.eds00.ru/863e6122

56 M3MEHIHBOCTD bu6mmoreka IIOK https://m.eds00.ru/863e6122

5 Henacnencrsennas bu6mmoreka LIOK https://m.edso00.ru/863e6122
M3MEHYUBOCTh

58 HaceacTBeHHAs A3MEHIHBOCTD bu6mmoreka LIOK https://m.edso00.ru/863e6122

59 [eHeTHKA YeoBeKa bubnuoteka I{OK https://m.edsoo.ru/863e6122

60 [eHeTHKA YeoBeKa bubnuoteka [{OK https://m.edsoo.ru/863e6122
PesepBHrlit ypok. O600IIEHHE 10 bubmmoreka [{OK https://m.edsoo.ru/863e6122

61 TeMe «HacieacTBeHHOCTDb U

HU3MCHYUBOCTL OPraHu3MOB»
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bu6munoteka LIOK https://m.eds00.ru/863e6122

62 Cenekuus Kak HayKa U IIpoLecc 1

63 MeTtompl ceneknu pacTeHun 1 bubnuoteka [{OK https://m.edsoo.ru/863e9214

64 MeTo1bl CeNeKITuN KUBOTHBIX 1 bu6mmoreka LIOK https://m.edso00.ru/863e6122

65 JlocTrKeHMs CeNeKIUU pacTeHUu 1 bubnuoreka L{OK https://m.edsoo.ru/863e6122
1 KUBOTHBIX

66 buorexnonorus kak oTpacib 1 bubnuoteka [{OK https://m.edsoo.ru/863e6122
MIPOU3BOJICTBA

7 buorexnomnorus kak oTpacib 1 bubnuoteka [{OK https://m.edsoo.ru/863e6122
MIPOU3BOJICTBA
Peseprubrit ypok. O600meHuE IO

68 TeMme «Cenekuus OpraHu3MoB. 1 bubnuoreka [{OK https://m.edsoo.ru/863e9336
OcCHOBBI OMOTEXHOJIOTHH»

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e9214
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11 KVIACC

Ne Hara DJIeKTpOHHbIe N poBbIe
Tema ypoka KounyecTBo
n/n H3yYeHUst o0pa3oBaTejibHbIE PeCypChl
4acoB
1 9BOJ’IIO i U MCTO IbI eé N3YVUYCHUA 1 BH6HHOTeKa HOK
1 e ya https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butud peacTaBieHid 00 dBOJIIOINNA 1 bubmorera [JOK
pui p pel 1 https://m.edso0.ru/863e9570
3 JIBIKYyIIIME CUITBI DBOJTIOIIIH 1 bubmorexa LIOK
yi H https://m.edso0.ru/863e9570
1 bu6moreka [IOK
4 M
HKPO3BOIIIOLHA https://m.edso0.ru/863e9570
1 bu6mmoreka [IOK
5 M
HKPO3BOIIIOLHA https://m.edsoo.ru/863e9cle
1 bu6moreka [IOK
6 M
AKpO3BOIOLHA https://m.edso0.ru/863e9570
1 bu6mmoreka [JOK
7 M
AKpOSIBOJIOLHA https://m.edso0.ru/863e9570
8 T[TonynanroHHO-BUA0BON YPOBEHBE: 00IIas XapaKTEPUCTHKA 1 bubmorera [JOK
yaAn A M - oot P P ' https://m.eds00.ru/863e99c6
9 TTonynanus kak seMeHTapHas eIUHNLA BUAA U DBOJIIOLUN 1 bubmorera [JOK
YAl P A 1 o H https://m.edsoo.ru/863e9da4
1 bubnuoreka [[OK
10 B
BT 1 OTYJIALMH https://m.edsoo.ru/863e9ed0
11 JIBuKymiue cuibl (JIeMeHTapHbIe (PaKTOPhI) IBOJIIOIUU 1 bubmmorexa IOK

https://m.edsoo.ru/863e9fde
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bubnuoreka [IOK

12 E i1 0TO
CTECTBEHHBIN 0TOOP KakK (DaKTOP IBOIOIHH httos://m.edsoo.ru/863e9cLe
. bubnuorexa [JOK
13 E 0
CTECTBCHHBIH OTOOP 1 ero Gopme! https://m.eds00.ru/863e9570
14 Pe3ynbrarhl 3BOMIIOIUHU: TPUCTIOCOOJIEHHOCTh OPTaHU3MOB 1 bubnuotexa [JOK
BHUJI000pa3oBaHne https://m.edso0.ru/863e9570
bubmmoreka [{OK
15 C
HeTeMatira https://m.eds00.ru/863e9570
bu6mmoreka [{OK
16 HarpaneHuns u myTH MakposBOJIIOLNH https://m.eds00.ru/863e9570
bu6moreka [IOK
17 HeobparumocTs dBoMOLHIH https:/m.edsoo.ru/863eabbe
18 PesepBHBIi ypok.O600IIEHNE 1O TeMe « DBONIOIMOHHAS brbmotexa LIOK
BHOTOLIS https://m.edsoo.ru/863ea6be
bu6mmoreka [IOK
19 I/ICTOpI/Iﬂ JKA3HU Ha 3eMJIe U METOAbI eé N3Y4YCHUA https://m_edsoo_ru/863336be
bu6mmoreka [JOK
20 T'unoresnl IIPOUCXOXKACHUA )KU3HU HA 3emiie https://m_edsoo_ru/863336be
21 Pa3BuTue )u3HU Ha 3eMJie 10 ApaM U Iepuoaam bubmmorexa [JOK
P PHOA https://m.edso0.ru/863ea6be
99 MaccoBble BBIMUPAHHST — 3KOJIOTHYECKUE KPU3HCHI bubnuoreka [JOK
MPOILIOTO https://m.edso0.ru/863ea6be
23 OCHOBHBIE ATarbl 3BOJIOLUN PACTUTEIBHOTO U dKUBOTHOTO bubmuoreka [JOK
MHpa https://m.edsoo.ru/863ea8bc
bu6mmoreka [JOK
24 OCHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB

https://m.edsoo.ru/863ea48e
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bubnuoreka [IOK

25 C
OBPEMEHHAsI CUCTEMa OPraHUIeCKOro MUpPa httos://m.edsoo.ru/863ead8e
bu6mmoreka [IOK
26 AH —
TPOTIOJIOTHA — HayKa 0 HEoBeKe https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
27 D
BOITIOLIA YENOBEKA (AHTPOTIOreHEs) https://m.edsoo.ru/863eac2c
bubmmoreka [{OK
28
JiBuxymue cuibl ((pakTopbl) aHTPOIIOTeHE3a httos://m.edsoo.ru/863ead44
29 CoOTHOIIEHHE OUOIOTMYECKHX U COIUANBHBIX (PAKTOPOB B brbmotexa LIOK
AHTpOTIOTEHE3e https://m.edsoo.ru/863ead44
30 BiusiHME ABIKYIIMX CHII DBOJIOLMH HA TeHO(DOH brbmotexa LIOK
MOy SIIH https://m.edsoo.ru/863ead44
bu6mmoreka [IOK
31 [TaneoreHeTrka 1 najaeoreHOMUKa https://m.eds00.ru/863ead44
32 [Taneorenerrka u mmajgeoreHOMHUKa bubmmorexa LOK
https://m.edsoo.ru/863eaea2
33 OCHOBHBIE CTaHU DBOJIOLNA YEJIOBEKA Eubmorexa HOK
a H https://m.edsoo.ru/863eaea2
34 UYenoBeueckue pachl bubmorexa HOK
https://m.edsoo.ru/863eaea2
35 ITpupoHble aganTaliuy YyejioBeKa Eubmorexa HOK
pHpoaL a H https://m.edsoo.ru/863eaea2
36 MexXIUCIHUILTHHAPHBIE METOALI AHTPOIIOJIOTHH bubmorexa LOK
S p A p https://m.edsoo.ru/863eaea2
37 PesepsHblii ypok. O600mIeHue 1o TeMe «BO3HUKHOBEHHE bubnuorexa LIOK

Pa3BUTHUC KU3HU HA 3emute»

https://m.edsoo.ru/863eafec
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bubnuoreka [IOK

38 OKOJOTHs KaK HayKa https://m.edsoo.ru/863eafec
bu6mmoreka [IOK
39 C 0
penbl OOUTaHUS M SKOJIOTHYECKHEe (DaKTOPHI httos://m.edsoo.ru/863eafec
bu6mmoreka [IOK
40 2
KOOTHHECKNE (paxTope! https://m.eds00.ru/863eb348
. bu6mmoreka [{OK
41 A0 .C
notudeckue pakropsl. CBET Kak 3KOJOrMUECKUi (pakTop https://m.edsoo0.ru/863eb10e
42 Abuotnueckue pakTopsl. BrakHOCTh Kak 3KOIOTMUECKUN bubnuorexa [JOK
(baxrop https://m.eds00.ru/863eb348
bu6moreka [IOK
43 b
MOTHYECKHE (GaKTOpEI https://m.eds00.ru/863eb348
4 OCHOBHBIE TTOKA3aTeNH TOMYIISIMH: YACIEHHOCTD, TIOTHOCTH, bubmoreka [IOK
BO3PACTHAS H TI0JI0BAA CTPYKTYPA https://m.edso0.ru/863eb10e
45 OCHOBHEIE TTOKA3aTeNH TOMYIISIHH: POXKIAEMOCTh, TPUPOCT, brbmiorexa LIOK
TEMIT POCTA, CMEPTHOCTD, MATPAIIHH https://m.edso0.ru/863eb10e
bu6mmoreka [JOK
46 DKOJIOTUYECKUE XapaKTEPUCTUKU MOMYIISLINT https://m.edso0.ru/863eb10e
bubmuoreka [JOK
47 JluHamMuKa nomyIsuu U e€ peryssnus https://m.edsoo.ru/863eb10e
bubnuoreka [JOK
48 3aKOHOMEPHOCTH MMOBEJACHHS M MUTPAIIAi )KMBOTHBIX https://m.eds00.ru/863eb10e
49 PezepBHblit ypok. O0o0meHne no reme «OpraHu3msl 1 bubnuoreka [IOK

OKpYyKarouiasa cpecaa»

https://m.edsoo.ru/863eb46a
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bubnuoreka [IOK

50 Coo0 —0
OO0DIIECTBA OPTaHU3MOB HOTCHO3 https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK
51 2
KOJIOTUUECKHE CUCTEMBI (3KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
52 KpyroBopoT BeImecTB 1 MOTOK SHEPTHU B IKOCHCTEME brbmmorexa OK
PYroBop HI p https://m.edsoo.ru/863eb46a
53 OcHOBHBIE TTOKA3aTENN IKOCHUCTEMBI bubmoteia LIOK
’ https://m.edsoo.ru/863eb5fa
bu6mmoreka [{OK
54 DKOJIOTUYECKHE MUPAMUBI. https://m.edso0.ru/863eb46a
bu6moreka [IOK
55 CaoiictBa skocucteM. Cykueccus https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK
56 ITpupoHBIE DKOCUCTEMBI https://m.edsoo.ru/863eb46a
bu6moreka [IOK
57 AHTPOTIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/863eb46a
58 3akoHOMEPHOCTH (DOPMUPOBAHUS OCHOBHBIX Bubmrorexa LIOK
B3aMMO/ICHCTBUHOPTaHU3MOB B DKOCHCTEMAX https://m.eds00.ru/863eb46a
59 buocgepa — rinobanbHas 3xocucTeMa 3eMIH Et?i?;;?:;i)gg};%eb% o
60 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOC(hepsI Et?i?;;?:;zgr?/l;%eb 416
bu6mmoreka [JOK
61 KpyroBopoTsl BeliecTB U OMOT€OXUMHUECKUE ITUKITBI

https://m.edsoo.ru/863eb46a
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1 bubnuoreka [IOK
62 DKOJOTUYECKHE KPU3HUCHI M KX TIPUYHHBI https://m.eds00.ru/863eb46a
1 bu6mmoreka [IOK
63 Yenoseuectso B bruochepe 3emin https://m.eds00.ru/863eb46a
64 AHTpOTIOT€HHOE BO3JICHCTBUE HA PACTUTEIIBHBIN U )KUBOTHBIN 1 bubnuotexa [JOK
MUp https://m.edsoo.ru/863ebale
65 CocytiecTBoBaHUE TIPUPOIBI U YEIIOBEUECTBA ! brbmmorexa [OK
v prpos https://m.edsoo.ru/863ebale
1 bu6moreka [IOK
66 OxpaHa IpUpo /It https://m.edso0.ru/863ebale
67 OCHOBHBIG IMIPUHOUIIBI YCTOP'I‘IHBOFO Pa3BUTHA YCIIOBCUYCCTBA 1 BH6HH0TeKa HOK
¥ TIPHPOIHI https://m.edsoo.ru/863ebale
63 PanpoHansHOE PHUPOIONIONE30BAHNE U COXPAHECHUE 1 brbmiorexa LIOK
OMOJIOTHYECKOTO pa3HOOOpa3us 3emin https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /IToxg
pen. [laceunuka B.B., AkunonepHoe obmectBo «31aTenbCcTBO
«IIpocBemenue»

* buosnorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue /Tlon pen. Ilaceunuka B.B., Akiinoneproe o61miectBo «3narenbcTBo

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



