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HOACHUTEJIBHAA 3AIIUCKA

[Ipu pa3paborke mnporpamMmbl MO OHUOJOTMM TEOPETHUECKYI0 OCHOBY IS
OnpeJeNeHus] MOAX0A0B K (POPMUPOBAHUIO COJIEPKAHUS YUEOHOIrO MpeaMeTa
«buonorus» cocraBwiM: KoHUentyainpHble mnojoxeHus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH LeJeH, coaepkKaHus, pe3ylbTaToB OOYy4YeHHUs H
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
MPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEr0
oOmero oOpa3oBanusi B Poccuiickoit @®exnepauuu, a TakKe TMOJOXKEHUS O
cnenugurke OMOIOruM, €€ 3HaYCHUU B MO3HAHUM KUBOM MPUPOJLI U 00eCTeueHUn
CYILIECTBOBAaHUS 4YeNoBeYecKoro oodimiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
orpeeieHbl OCHOBHbIE (DYHKIIMU MPOTrpaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosoruu Ja€T NpeJICTaBlIeHUE O LEeNsAX, 00 obuiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYYaIOLIUMXCS CpEeACTBAMU
yueOHoro nmpeamera «buonorus», omnpenenser o00s3aTeNbHOE MPEIMETHOE
colepKaHWe, €ro CTPYKTypy, paclpeiesieHue Mo pa3feinaM W Temaw,
PEKOMEHIyEMYIO TOCJIEeI0BATEIbHOCTh M3YUEHUSI YUYEOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKH 00pa3oBaTEIbHOIO
npolecca, BO3paCTHBIX 0COOEHHOCTEH 00yUaronuXxcsl.

B nporpaMmvme 1o OMONOrMM TakKe YUYHTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB yueOHO-IIO3HABATEIbHOU
NEeSTEeNbHOCTU/Y4eOHbIX JEHCTBUN OOy4YaromMXCd IO OCBOCHHMIO COIEpP>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmaccel, 6a30BBIN YPOBEHB) peaan3oBaH
NPUHIIMIT TIPEEMCTBEHHOCTH B M3yYe€HUU Ouosoruu, Oiaromaps 4emy B HeEW
NPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTHE 3HAHWMA, CBSA3aHHBIX C
dbopmMupoBaHuEM €CTeCTBEHHO-HAYYHOTO MHUPOBO33PEHHS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, S3KOJIOTUYECKOTO MBIIIIEHUS, PEICTABICHUI O 310pPOBOM
oOpa3e KHU3HU U OEpeXHBIM OTHOIICHHEM K OKpY)Kalolllel MPUPOIHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakXKe 3HaHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOILECCOB B MPOrpaMMe MO OMOJOTHH YAEICHO BHUMaHHE HCIOJIB30BaHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4YHCJIe: TPO(QUIAKTUKY HACIEJCTBEHHBIX 3a00JICBaHUI YeIOBEKa, MEIUKO-
IrE€HETHYECKOI 0 KOHCYJIbTUPOBAaHUS, 000CHOBaHUS IKOJIOTMYECKHU
LIEJECO00Pa3HOro IMOBEJAEHUS B OKPYXKAIOLIEH MNPUPOJHON cpene, aHaiIndsa
BIUSTHUS XO3SUCTBEHHOW JCSATEIHHOCTH YEJIOBEKAa HAa COCTOSHUE TPHUPOIAHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHEC BHUMAaHMSI K TIPUKIIATHON HAMIPABICHHOCTH
y4yeOHoro mnpeamera «buonorus» mpoauKTOBAHO HEOOXOAMMOCTBIO 00€CTICUEHUS



YCIIOBUM ISl PEIICHUS] OJJHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHusA, KoOTOpas Impeanoiaraer (GopMHpOBaHUE y  OOy4YarOIIMXCA
CIIOCOOHOCTH aanTUpPOBATBCA K HW3MEHEHUSM JIMHAMHUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0mero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obOecrnieunBaeT (GOpMHUpPOBAHUE Yy OOYYAIOLIUXCS MPEACTABICHUA O
HAay4YHOH KapTHUHE MUpA, paclivpseT U o0oOIaeT 3HaHUSA O KUBOW HpHUpoje, €€
OTJIUYMUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3aldd M 3BOJIOLUHU, CO31aET
yCIOBUSL  JUIsi:  TO3HAHMS ~ 3aKOHOB  JKMBOM  MpUPOIbI,  (OpMHUpPOBAHUS
(YHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOro W Oe3zomacHoro oOpasa
KU3HU, IKOJIOTMUYECKOTO MBIIICHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOM Mpupoje
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TAKXKe JJIsl pEelIeHUs] BOCIUTATEIbHBIX U
pa3BHBAIOLIMX  3a7a4  CpeJHero  oOmero  oOpa3oBaHUs, COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne 6monorun obecreynBaeT ycioBHs sl (popMupoBaHus
UHTEIJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX M  MH(OPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJIbTYpPbI, CIOCOOCTBYET HWHTETpaluu OHOJOTMYECKHX 3HAHUM C
NPEICTABICHUSMU U3 JAPYTUX YUEOHBIX MPEJAMETOB, B YACTHOCTH, (U3HKH, XUMUHU
u reorpaduu. Ha3zBaHHble TMOJOXEHHUS O MpEIHA3HAUYECHUU y4deOHOTo mpeaMera
«buonorus» COCTaBMIM OCHOBY JJIA OIpEAENieHUs TMOAXOA0B K OTOOpY H
CTPYKTYPUPOBAaHHUIO €r0 COJEpkKaHUsA, NPEACTaBICHHOIO B IpPOrpaMMme Mo
ouosoruu.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIICCTBJIEH C TMO3UIHMHA KyJIbTYpOCOOOpPAa3HOTO IMOAX0/a, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs JOJKHBI OCBOUTH 3HAHWSA W YMEHHs, 3HAUUMBbIC IS
dbopmupoBanusi 00IIeil KyIbTypbl, ONpPENENSAIONINe aJeKBAaTHOE TIOBEJCHUE
YeJIOBeKa B OKPYJKAroIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU aesaTeabHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEPIKAHUA, KOTOPbIE CIYXKaT OCHOBOM AJi1 (POPMUPOBAHHUS
MPEICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LEHHOCTHBIX  OpPUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3alUH
OMOJIOrMYecKOoro 00pa3oBaHus.

CTpyKTypupOBaHHE COAEpPKAHUS Y4YEOHOro Marepuaja B MpOrpaMMe IO
OMONOrMHM OCYIIECTBICHO C€ YYE€TOM NPHOPUTETHOTO 3HAYCHHsI 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBON OpPraHU3alUu U
ABOJIIOLMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npenmMera «buonorns»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeabHble TMHUU: «bruosnorus kak Hayka. Meroasl
Hay4HOro Mno3HaHus», «KieTka kak Ouosiormueckas cucrema», «Opranusm Kak



Ouosiornueckast cucrema», «CuctemMa U MHOTrooOpa3ue OpPraHUYECKOro MUupay,
«IBOIOLHMS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henb uzyyenus yuebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE —
OBJNajicHUE  OOy4YalolUMHCS  3HAHUSIMU O  CTPYKTYpPHO-()YHKIIMOHATBHOMN
OpraHu3alMy KUBBIX CHCTEM pa3HOr0 paHra W NOpUOOpETEHHWE YMEHUU
UCIIOJIB30BaTh OTH 3HAHUS [JII TPaAMOTHBIX JCHCTBHI B OTHOIICHUU OOBEKTOB
YKUBOMW TIPUPOJIBI U PEIICHUSI PA3TMYHBIX KU3ZHEHHBIX TPOOIIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CICAYIONIUX 3a/1au:

OCBOCHHE OOYYAIONIUMHUCS CUCTEMbl 3HAHHH O OHOJIOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIOTE3aX, MpaBUiIax, CIy>KallUuX OCHOBOM
U1 (OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOpPAa3ud U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIJAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOy4aromuXcsl TMO3HABATEIbHBIX, WHTEIICKTYaJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHalu3a JAaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3[VISIAOB, WJACH M MOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3aluu;

CTAHOBJIEHHE Yy OOydJaromuxcss oOmeld KyJabTypbl, (YHKIIMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SBJICHUS OKPYIKAIOIIETO
MHpa JKMBOW MPUPOJBI HAa OCHOBAHWMM 3HAHWM U OIBITA, IOJYYEHHBIX MPHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBaHue y OOyYalOIIMXCs YMEHHH WIIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYCCKOM JESITCIBHOCTH YEJIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHIN M arpoOHOTEXHOJIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHUS YEIOBEKOM JKHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS AITUIECKUX
HOPM IIPH TIPOBEJICHUN OMOJIOTHYSCKUX UCCIICIOBAHMIA;

OCO3HAaHHWE IICHHOCTH OHWOJIOTHYECKUX 3HAHWK IS TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYIHOT'O MHUPOBO33PCHHS;

IPUMEHCHHE TPHOOPETEHHBIX 3HAHWN M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OLIEHKH TOCJIEICTBUN CBOEU JAEATEIBHOCTH IO OTHOUIEHHIO K OKPY’KAIOILIEH cpeae,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COONIOACHWE Mep NPODUIAKTUKH
3a00J1€BaHHA.

B cucreme cpennero oOmiero oOpa3oBanusi «buojorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIIAETCS 00S3aTCIIbHBIM YYEOHBIM IIPEAMETOM, BXOJSIINM B
cocTaB mpeaMeTHOM obyacTu «EcTecTBeHHO-HAYYHBIE MTPEIMETHI.



JI1st u3yuenus OMoJ0TuM Ha 0a30BOM YPOBHE CPEAHEr0 O0IIero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 yac B Heneio).



COAEPXAHUE OBYYEHUA
10 KVIACC

Tema 1. BuoJiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (unocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorum B (QoOpMHUPOBAHUU COBPEMEHHOW HAay4HOM KapTHUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOJIBI (HAOIIOACHUE, SKCIIEPUMEHT, ONHUCAHUE,
u3MepeHue, Kkiaccuukanus, MoOJeIMpOBaHUE, CTaTUCTUYecKass 00paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpersl: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabmuipl u cxeMbl: «MeTo/Ibl TO3HAHUS KUBOU MPUP OB,

JlaGopaTopHble M npakTHYecKne padoThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pa3IWYHBIX METOJIOB TIPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTORBY.

Tema 2. 7KuBble CUCTEMbI M UX OPraHU3aLMsl.

JXusble cucteMbl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosioruu. Otauume
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBIL.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ne. YPOBHU OpraHu3aluii OMOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIA, MOMYJIAIIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIIEHOTHYCCKHI ), OMOC(EPHBIA.

JdeMoHcTpanum:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AlUU
KUBOU MPUPOIBI».

O6opynoBanue: mojiens Monekynsl JIHK.

Tema 3. XumMuueckuid COCTaB M CTPOCHUE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XMUMHYECKUE 3JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKpPOAJIEMEHTBI. Bo/la 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJbHBIX BewlectB B Kkierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMblie 1 3aMEHHMBbIE AMUHOKHUCIOTHI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (NEpBUYHAS, BTOPWUYHAs, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUUECKHE CBOWcTBa OenkoB. buonoruueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue KaramuzaTopbl. CtpoeHue  ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpaTHas cneurpuyHoctb. KodepmeHnTsl. BuTamuHbl
Otnnuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a MW J1€30KCUpU003a),
aucaxapuabl  (caxapos3a, JaKTo3a) MW TIoyMcaxapunibl  (Kpaxmaj, TJIMKOTEH,
Hesnoo3a). buonornyeckue GyHKIMM yriaeBOIOB.

Jlunupael:  TpuraMUepuabl, Qocdoaunuasl, crepounbl. ['mapodunsHO-
ruapodoOHble cBoiicTBa. buonornueckue QyHkumu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEJIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHUH.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneornasr — MOHOMEpHI
Hyk1enHOBbIX KUchIoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenune n ¢ynkunuun PHK.
Bunst PHK. AT®: ctpoenue u hpyHKIIUH.

Hurtonorust — Hayka o kierke. Knetounas teopust — npuMep B3auMOCHCTBUS
uaei 1 PakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEeHUS KICTKH.

Knerka kak wenoctHas xkuBas cucrema. OOmMe MNpU3HAKKM — KJIETOK:
3aMKHYyTasi HapykHas memOpana, monekynsl JJHK kak reneruueckuii ammapar,
cUCTeMa CUHTe3a Oenka.

Tunsl KJIETOK: »yKapuOTHYecKas U Mpokapuotuyeckas. OcoOEHHOCTH
CTpOoeHUusl MpokapuoThyeckoil kieTku. Kierounas crenka Oaktepuii. CTpoeHue
DYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢ynkiuu. [Tnazmatnyeckas memOpana, e€ cBoiicTBa U Gpynkuuu. LluTonnazma u eé
opranouael. OmgHOoMeMOpaHHbIe opraHouabsl kieTku: OIIC, ammapar I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OPraHOUbl KJIETKA: MUTOXOHJIPUHU, IUIACTHUBL.
[Ipoucxoxxaenne MHUTOXOHIApUH W Tmactuna. Buasl mmactun. HememOpanHbIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOYHBIA IIEHTP, IEHTPHUOIU, PECHHUKH,
KryTUKHA. OYHKIIUU OPraHOUIOB KJIETKU. BKITFoueHus.

Snpo — perynsaTopHbId HeHTp KieTku. CTpoeHue sijpa: sjaepHas o0oyouka,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llnennen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpengeneHne XMMHYECKMX JJIEMEHTOB B HEXHUBOU
npupozae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOJIE».

Tabmuer u cxembl: «llepuogmdeckas Tabnuia XMUMHUYECKHX AIIEMEHTOBY,
«CTtpoeHne MONEKyJbl BOAbI», «bnocuutes 0enka», «CTpoeHUE MOJIEKYIIbI O€IIKay,
«Ctpoenne pepmenrtan, «HyknenHnoBbie kuciotel. JJHK», «CTtpoeHne MoiaeKyJibl



AT®», «CTpoeHuEe 2yKapuOTUUYECKOU KIETKH», «CTpOEHHE KMBOTHOW KIIETKWY,
«CTpoeHHE pacTUTENIbHOW KIETKNW», «CTpOeHHE MPOKAPUOTUUYECKOU KIIETKU,
«CTpoeHue sipa KIETKU», «YTIAEBOAb», «JIumuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYAOBaHHE JJIsi MPOBEICHUS
HaOJIOJICHUM, W3MEPEeHUH, HKCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpHUATbHBIX KJIETOK.

JlaGopaTopHble  npakTHYecKHe padoTh:

Jlaboparopnass pabora Ne 1. «l3yueHue KaTadTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMuIa3bl WM KaTaias3bl)y.

Jlaboparopnass pabora Ne 2. «M3ydeHue CTpOEHHUS KIETOK pPacCTCHUH,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernaparax U ux
OMHCAHUEY.

Tema 4. dKuzHeaesiTeJIbHOCTh KJIETKHU.

OOMeH BeIIecTB, WK MeTa0oIu3M. ACCUMUIIALNS (TUTACTHYECKUM OOMEH) U
JUCCUMWIISIIUSL (PHEPreTUUeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpoIlecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB U DHEPIUM B IMOHUMaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemecTB: aBTOTPOHBIN U rerepoTpodHbIi. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass u TeMHoBasg a3l (orocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI KU3HH
Ha 3emuie. BnusiHue ycnoBuit cpefpl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIEHUS €TI0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepuu. 3HaAUCHUE XEMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KIeTKe. PaciiemieHne BeliecTB, BBIICICHUE U
aKKyMYJIMpPOBAaHHE OHEPTUM B KIETKE. OTambl HHEPreTUYEeCKOro OOMeEeHa.
I'mukonus. bpoxenue m ero BuAbl. KUCIOpOAHOE OKHUCICHUE, WA KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
AHEPreTUYEeCKOro OOMeHa.

Peaknmun wmatpuuHoro cuHre3a. ['enermueckas wuHbopmamums u JIHK.
Peanuzanus reHetmdeckoil uHpopManuu B KIeTKe. [ €HETHMUECKH KO U €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuust — Guocunres
Oenka. Otambl TpaHchsauuu. KomupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢hopmel xu3Hu — Bupychl. Mcropust otkpsitus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS W IKU3HCHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bone3Hu pacteHuid, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmmyHonedunura denoseka (BHY) — Bo3oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUILUS, peBepTaza W uHTerpasa. IIpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00I€BaHUIM.

JdeMoHcTpanum:

IToptpetsl: H. K. Konsnos, /1. 1. Banosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuszm», «MUTOXOHIPUSY,
«JHepreTudyeckuii ooMeny», «Xmoporiacty, «Potocuntes», «Ctpoenue IHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTuuecku Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIN 1k Bupyca CIIM/]a,
6akrepuodarayn, «Pemnmukanus JJTHK».

O6opynoBanue: monenu-anmukanun «Y asoenne JHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHune KIeTKu», Mojieiab cTpykTypsl JTHK.

Tema 5. Pa3MHo:KeHNe U MHAUBUAYAJTbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u mutos.
[Ipormecchl, mpotekatonue B uHTepdaze. Perumkanus — peakuus MaTpPUYIHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBI HabOp — KapHOTHIL
JIunionaHBIA W TAIUIOWAHBIA ~ XPOMOCOMHBIE  HaOOpBl.  XPOMAaTHUJIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUS W  HWHIMBUIYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUONIOrHYeCcKUil CMBICT MUTO3A.

[Iporpammupyemas ruGeNb KIETKH — arorTo3.

dopMbI pa3MHOKEHHUS OPTaHU3MOB: Oecrosioe U nosioBoe. Bunupl 6ecnonoro
Pa3MHOXKEHMS: [JE€JEHUE HaJBO€, II0YKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KJIOHMpPOBaHUE
OpPraHW3MOB, €T0 3HAUYCHHE JJI CEIECKIIHH.

[TonoBoe pa3sMHOXKEHHE, €T0 OTIIMYHUS OT OECIIOJIOTO.

Meito3. Craguu Meito3a. Ilporecchl, MpoUCXOAAIIME Ha CTaausIX Menosa.
[ToBenenne xpomocom B wmeino3e. Kpoccunrosep. buonormueckuii CMbICIT H
3Ha4YECHUE MEHO03a.

ameTtorenes — mporecc 00pa30BaHUSA TOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30u[l, SIMIEKIEeTKa) — CIEepMaTOreHe3 U OBOIEHE3.
OcCOOEHHOCTH CTPOEHHUS SAMIEKIETOK W CcrnepMato3ouaoB. OmioI0TBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHE3). OMOpPHOHAIBHOE  pa3BUTHE
(omOpuorenes). Dranbl SMOPHOHATIBLHOTO PA3BUTHS Y TO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHe3. llocTamOpuoHanbHOe pa3BuTuE. THIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MPsIMOE, HENpsiMoe (JIMYMHOYHOE). Bnusinue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct n passutne pactenuii. OHTOreHe3 BETKOBOI'O PACTEHHUS: CTPOCHUE
CEMEHM, CTaJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBbI Pa3MHOXKEHHUS OPraHu3MoOBY», «J/[BolHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pACTEHUI», «BereratuBHOe pa3sMHOXKEHUE
pactenuit», «Jlenenne kinetku Oaktepuii», «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kitetounsiii nukn», «Pemnukauus JHK», «Mwuto3y,
«Meiosz», «llpsmoe u HenpsAMoe pa3BUTHEY, «] aMETOreHe3 y MIIEKOMUTAKIIUX U
YenoBeKka», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOII, MHUKPOIIPENapaThl «CriepMaTo30u/1bl
MJIEKOIATAOUIErO», «SiIeKIeTka MieKkonuTaronero», «Kapruoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJeJb-alIuiuKanusa «JleneHue KIeTKu», MOJEIb
JIHK, Moznenb MmeTadazHON XPOMOCOMBI.

JlaGopaTopHble ¥ npakTHYecKne padoThI:

Jlaboparopnasi pabora Ne 3. «HaGmromeHne muTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGopatopHast pabora Ne 4. «l3ydeHuwe cTpoeHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKPOIIpENIapaTaxy.

Tema 6. HacjiencTBeHHOCTh U H3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronorun
U SMOpHOJIOTMH B CTAHOBIIEHWU TeHETHKHU. Bkiam poccuilckux u 3apyOexHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TeHeTUKU (THOPUAOIOTUYECKUM,
HUTOTC€HETUYECKUM, MONEKYISIPHO-TeHETUUYEeCKUi). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnaenem.
MonorubpugHoe CKpeuuBaHue. 3aKOH €AMHOO0Opa3usi THUOPUIIOB TEPBOTO
nokosneHus. [IpaBwio poMUHUpOBaHUA. 3aKOH pacUICIUIEHUS  PU3HAKOB.
I'mnore3a uyncrorel ramet. 11oyIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEIOBaHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUA.
AHanusupymroniee cKpemuBanue. Vcnonbs30BaHue aHAIN3UPYOLIEr0 CKPEIMBAHUS
U1 OTIPEJICIICHUS] TeHOTHUIA 0COOH.

CuerieHHoe  HaciefoBaHue npu3zHakoB. Pabora T. Moprana 1o
CLICIJICHHOMY HacCJEJOBaHUIO TeHOB. Hapylienne crenieHus reHoB B pe3yJbTare
KPOCCHHIOBEpaA.

XpOMOCOMHas TEOPHsI HACJIEICTBEHHOCTHU. | €eHETHYECKHE KapTHl.



I'enetrnka mosia. XpoMOCOMHOE OMNpeAETeHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTrHele W TeTeporaMeTHble OpraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CIEIJICHHBIX C MOJIOM.

N3menunBocTh. BUabl ”3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psiJi 1 BapualluOHHAST KPUBAs.
Hopma peakunun npusHaka. KonnuecTBEHHBIE M KAauYE€CTBEHHBIE MPU3HAKH U HX
HopMa peakuuu. CBolicTBa MOIU(PUKAIIMOHHON N3MEHYUBOCTH.

HacnencrtBenHnasi, wiM TeHOTUIIMYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM MpollecC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kitaccudukarus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ NMpUYUHBI MyTaluii. MyTareHHsie (pakTopsbl.
3aKOH rOMOJIOTHYECKHUX PAIOB B HacleIcTBEHHOM n3mMenunBocty H. M. BaBunosga.

BnesnepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YyeJIOBEKA: TeHeaIOTHUYECKUM, OJIM3HEI[OBBIM, IMTOTCHETUYCCKUM, OMOXUMUYECKHU,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOe ompeeIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, FT€HOTUMUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[M[]P-ananu3a. HacnencrBeHHble 3a00J€BaHUsA YENOBEKa: TEHHbIE OO0JIE3HH,
0OJIE3HU C HACJIEACTBEHHOW MPEApacIoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue u reHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYecKoe KOHCYJIbTUPOBAaHME. 3HAYEHHE METUIIMHCKON
TCeHETHKHU B MIPEIOTBPAILICHUH U JICYCHUH T€HETUYECKUX 3a00JIEBaHUM YEIOBEKA.

JdeMoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukosn, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOPHAHOE  CKpCIIMBAaHUE H  €ro
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS] M €ro LUTOreHeTUYecKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «{urudpumHoe CKpelrBaHUE,
«uTomorudyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3auMoecTBUE AJUIENBHBIX TE€HOB», «l'eHeTudueckue KapTbl paCcTCHUH,
KUBOTHBIX U 4eJIOBeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUCIUIEHHOTO C mnosoM», «KapuoTtumel denoBeKa W KUBOTHBIX», «Buubl
W3MEHYHUBOCTHY, «MoaudukannoHHas H3MEHYMBOCTHY, «HacmemoBanme pesyc-
dakropa», «I'eHeTnka rpymi KpoBu», «MyTallmoHHAasT U3MEHUYUBOCTDY.

O6opynoBanue: MOJAEIU-ANTUIHKAIMA  «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomunupoBanuey», «urubpuanoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MHKporpenapar «Jpo3zopuna» (Hopma, MyTanuu
(OpMBI KPBUIBLEB U OKPACKHU Teja), repdapuid «I opox moceBHON».

JlabopaTopHblie U IpaKTHYECKUE PadoOThI:

Jlaboparopnasi padota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnas pabora Ne 6. «3yyenune MoauuKaliMOHHOW U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOMY.

Jlaboparopnas pab6ota Ne 7. « AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE€ U aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema /7. Ceniexuusi oprann3mMoB. OCHOBBI O0MOTEXHOJIOTMH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAECHUE CEJEKIMU U JOMECTUKALIMS.
Yuenne H. W. BapwioBa o0 1eHTpaX NPOUCXOXKACHUS M  MHOTrooOpas3us
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpouCXO0XACHUS JOMAIIHUX >KUBOTHBIX. CopT,
nopoJa, ITaMM.

CoBpeMeHHbIE METO/bI CENEKIIMU. MacCoBbIi U MHIAUBUIYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUHM U KHUBOTHBIX. OlleHKa 53KcTepbepa. BIM3KOpOACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHug. CKpenMBaHUE YHCTHIX JIMHUMA.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuamzanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 W
NOJIyYEHUE TOJHUILUIONAOB. JOCTMXKEHUS CENeKIUMU pAacCTeHUHl, JXKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kKak oOTpacib NPOU3BOACTBA. ['€HHas WHKEHEpHs. Tallbl
co3nanus pexomOuHantHoM JIHK wm TpancreHHsix opranusmoB. Kierouynas
uHxeHepus. Knetounele KylnbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue W dTtudyeckue  npobmemb. MO —  reHeTHyecKd
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCTpanuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmumpel 1 cxembl: Kapta «lIeHTpBI MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl qoMamHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pacteHuit», «Otnanéunas rudpuauzanusy, «Padotel akagemuka M. @. MBaHoBay,
«Ilomuammmonaus»y, «OOBEeKTH OuWOTexXHONOTHN», «KiIeTOUHBIE KYIBTYpHl U
KJIOHUpOBaHUE», «KOHCTpyHpOoBaHUE U TEPEHOC TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJISKU TUIOJI0OB M KOPHEIIOOB TUKUX (POPM M KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHble U IpaKTHYECKUE PadoOThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJIEKIIUM PACTEHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  yYaCTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOPUIO
arpOyHHUBEPCUTETA WM HAYUYHOTO LEHTPA)».

11 KJIIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHSI.

[IpeanochIKu BO3HUKHOBEHHUSI HBOJIOIMOHHOW TEOPUU. ODBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa HBOMIONMU. [laneoHToNOorMueckue: Mocaeq0BaTeIbHOCTD
MOSIBJICHUST BUJIOB B MAJICOHTOJIOTUYECKOW JICTOMHCH, TMEPeXOaHbie (OPMBI.
buoreorpadudeckue: cxoacTBo u paziauuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA W PA3Iu4usi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJIOTHYHbIC,
pPyIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTed y BceX
OpraHu3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBUHU3MA. JIBIDKYIIME CHUJIBI 3BOJIIONMU BHUAOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXEHHUE TPU OTPAHUYEHHOCTHU PECYpCOB, HEOIpeAes€HHas W3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bosironuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosorus. [lomymnsius kak equHUIA BUA U BOJIOLNH.

JIBxymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc U KOMOWHATHUBHAs W3MEHYMBOCTH. [lOomMynsiiMOHHBIE BOJHBI W Jpeud
reHoB. M3omsammst u Murpaus.

EctectBenHblii 0oTOOp — HampaBisomuidi (akrtop dBomoruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB Kak pe3yabTaT dBoitonuu. [Ipumeps
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMop(h 036l U UANOAATITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOIOTHIECKOE.

MakpooaBomonus. DPopMbl  IBONIONUU:  (GUIETHYECKasi, JTUBEPTCHTHAs,
KOHBEPIreHTHas, mapauiesibHas. HeoOpaTuMoCTh 3BOJTIONNN.

[IpoucxoxaeHue OoT HeclenHaIUu3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHAS pauaIus.

JdeMoHcTpanum:



[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. Ceepuos.
Tabnuiipl u cxembl: «Pa3zBUTHE OPraHUYECKOro Mupa Ha 3emiie», «3apoIbIIu

MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc»,  «PopMmbl  OoprOBI 32
CyLIECTBOBaHUE», «EcTecTBEeHHBIH 0TOOP», «MHOroodpasne COpTOB PACTEHHII,
«MHoroo6pasue  HopoA  KMBOTHBIX), «ITonmmynsauny, «MyTanuoHHas

W3MEHYUBOCTEY, «Apomopdo3bly», «Mnuoamanraruuy», «OOmas aereHeparus»,
«/IBmxkymme cuibl sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanuey, «IIpucnoco6I€eHHOCTs OPraHU3MOBY,
«["eorpadpuyeckoe BuA000pa3oBaHue, « IKOJOTUYECKOE BUA00OPA30BAHHE.

O6GopynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[IpumMepsl 3alIUTHBIX TPUCTIOCOOJECHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABIICHHS JBOJIOIUNY», 00BEMHAS MOJEIh
«CTpoeHHe TOIOBHOTO MO3Ta MO3BOHOYHBIX ).

buoreorpadguueckass kapra wMwupa, Kouiekiusa «DopMBI COXpaHHOCTHU
HUCKOMA€MbIX JKMBOTHBIX M pacTeHWi», Moaenb ammimkainus «llepexkpéct
XpOMOCOM», BiaxHble Tipenapatbl «Pa3Buthe  Hacekomoro», «PazButue
JSATYIIKWY», MUKporpenapaT «Jlpozodunay (Hopma, MyTtanuu (OpMbl KPBUIBEB H
OKpacKH TeJia).

JlaGopaTopHble ¥ pakTHYecKne padoThI:

JlaGopatopnast pabora Ne 1. «CpaBHeHUE BHUIOB MO MOP(POIOTHUECKOMY
KPUTEPHUION.

JlaGoparopHas padota Ne 2. «Onucanue MPUCTIOCOOJIEHHOCTH OpraHU3Ma M
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HHU HA 3emuie.

JloHay4uHble TpPEACTABICHUS O 3apOXKICHUM >KM3HU. HayuHble Trunoressl
BO3HMKHOBEHHUS JKM3HU Ha 3emuie: a0uoreHe3 M MaHCHepMus. XUMHUYecKas
HBOMIOIUSI. AOHUOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BoIIoNMK. HayanbHble 3Tamnbl
ouonornyeckoit 3Bonronuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKH M HMX SBOJIOLHUS.
@opMHUPOBAHNE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emuie 1o 3pam U nepuojaM. Kartapxeil. Apxeiickas u
nporepo3oiickasg spbl. [laneo3olickas 3pa u e€ mepuoAbl: KEeMOpPHIICKHIA,
OPJAOBUKCKHM, CHUITYPUHUCKHN, J€BOHCKUI, KAMCHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3oiickas 3pa ©U €€ NepuoAbpl: TPUACOBBIM, IOPCKUN, MEIJIOBOU.

KaliHo3o0iickast 3pa u €€ mepuobl: NajJeoreHOBbIA, HEOTCHOBBIMN,
AHTPONOTE€HOBBIN.



XapaKkTepUCTUKA KIMMATa M TEOJIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMU PACTUTENIBHOIO M >KMBOTHOIO Mupa. ApomMop]o3bl y pacTeHud u
XKUBOTHBIX. [l0osiBIIEHUE, paCIBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMyYecKOro Mupa Kak OTpaxkeHHe 3BOMOUMHA. (OCHOBHBIE
CUCTEMATHYECKHE TPYNIbI OPraHU3MOB.

OBOJIIOIMS YeIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAEHNN YelloBeKa. Meroasl u3ydeHus anTponoreHe3a. CxolcTtBa H
pa3yInuus 4eJ0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymue  cuiabl  ((hakTOphl) — aHTPOIOTeHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTEeCTBEHHbIM 0TOOp. OOIecTBeHHbIH o00pa3  KHU3HH,
U3FOTOBJIEHUE OPYIUU TPYA, MBIILUICHHUE, PEYb.

OCHOBHBIE CTaIH U BETBU DBOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npsamoxomsauui, YemoBek HeaHAEpPTaNbCKUM, YenoBek
pasymHbIii. Haxoaku HCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHHUA, 00JIaCThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

Yenoseueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajliougHas  (PKBaTOpUajbHAas),  MOHTOJOUIHAS
(a3uaTcko-amepukaHckas).  UepTsl  NMPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYIIECTBOBaHUSA. EQMHCTBO 4EIOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupe! 1 cxembl: «Bo3unkHoBeHne CoJIHEUHOH cHCTEMBI», «Pa3Burue
opraHuyeckoro mupa», «PacturenpHas kieTka», <« KUBOTHas  KJIETKay,
«IIpokapuotnueckas kierka», «COBpeMEHHasi CUCTEMa OpPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEIOBEKAa M YEJIOBEKOOOPa3HBIX
0o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YelOBeKay», «JlpeBHeumue moan», «/peBHue monm», «llepsbie
COBPEMEHHBIE JII0IN», «HelIoBeuecKue pach».

O6GopynoBanue:  Mymsku  «[Ipoucxoxknenue  yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHbOHIIA), CJIEHNKH WIH
M300pKEHUS KaMEHHBIX OpYyIud TMEepBOOBITHOTO YelIOBEeKa (KaMHHU-YOIIIEPHI,
pyOmma, ckpebna), TeOXpoHOJOTHYecKas Tabmumna, Koyekuus «DopMel
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble M IpakTHYecKue padoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHre MCKOMaeMbIX OCTATKOB PACTEHUH U
KABOTHBIX B KOJUIEKLIUAX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WA KpaeBeAUYECKUI My3eil).

Tema 3. OpranusMsl U OKpYy:KaOAs cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3Jiesibl SKOJOTUU. MeTOo bl HKOJIOTMYECKUX
UCCJIEeI0BaHNUNA. DKOJIOTMUYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢aktopel. Kiaccuduxanus ->KoIOru4eckux (HakTopoB:
abuotuyeckue, OMOTHMYECKHME W aHTPONOreHHble. JlelcTBHE 3KOJIOTMYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckune (akTopbl: CBET, TEMIEPATypa, BIaKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JIEWCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonoruyeckrue puTMBI.

buornueckue (bakTopBhI. Buner  6uotnyeckux B3aUMOJICCTBUN
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero (opmel. [lapasutusm, xoomneparus,
MYyTyalau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HauyeHue OMOTHMYECKHX B3aMMOJEUCTBUN HJisi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomysssiuu. (OCHOBHBIE TOKa3aTelH
HNOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, HPHUPOCT,
murpanus. [[nHaMuKa YuCI€HHOCTH MOMYJISUUNA U €€ PEeryIIsusl.

JdeMoHcTpanum:

[Toptpersi: A. I'ymbonbar, K. @. Pynse, O. ['ekkes.

Tabnmuuer u cxembl: kapta «lIpuponnsie 30Hb1 3eminy», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoausm», «llonmyndamuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH MOMYJISIuU UHPY30pUH-Ty(enbkuy, «[lumespie nenm».

JlaGopaTopHble ¥ npakTHYecKHe padoThI:

Jlabopatopnas pabora Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTU PACTCHUI U3
Pa3HBIX MECT OOUTAHUSY.

Jlabopatopnas padota Ne 4. «BnusitHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEycay.

[Tpaktuueckas padora Ne 2. «[loacuéT MIOTHOCTH MOMYJISAINUNA PA3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3KOJI0rHYECKHE CHCTEMBI.

Coo0mectBo oprann3moB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BUIOBAS,
MpOCTpaHCTBEHHAs, Tpodudueckas (mumeBas). Buasl-momuHanTel. CBsi3u B
ouoreHose.

Dkoyioruyeckre cucteMbl (d3kocucTembl). I[loHsitue 00 »sKocucTemMe u
ouoreoneHosze. OYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBOpoT BelIEeCTB U MOTOK PHEPTUU B IKOCUCTEME.
Tpoduueckue (nuiieBble) ypOBHU »HKOcUcTeMbl. [luieBble Lenu u  CETH.
OcCHOBHBIE TIOKAa3aTeNu SKOCHUCTEMBbI: OuoOMacca, MPOAYKLUHA. ODKOJOTHYECKUE
NUpamMubl: MPOJAYKLUHMH, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CaMOperyJsiuus, pa3Butie. CyKiueccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOWHOI'O
WM [IAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (axTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMIe.

VYuenne B. . Bepnaackoro o ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKuboe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rJ00aJIbHOM 3KocHCTeMbl. J{MHaMHueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB 1 OMOT€OXUMHYECKHUE ITUKIIBI AJIEMEHTOB (YIiiepoa,
azora). 30HAIbHOCTh Orocdepnl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBO B Orocdepe 3eMin. AHTpONOTeHHBIE U3MEHEHHS B Orocdepe.
['mo6abHbIE KOTOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHuE IIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA palMOHATBLHOTO
yIOpaBI€HUSI TPUPOAHBIMU PECYpCaMU U HX HUCHOJb30BaHue. JlocTmxeHus
OMOJIOTHY U OXpaHa MPUPOIBIL.

JdeMoHcTpanum:

IToptpersi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpr u cxembl: «llumessie menu», «bUOIEHO3: COCTAaB M CTPYKTYpay,
«IIpuponubie cooOmectBay, «llemu nuTaHus», «IKOJOrHUECKass NUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeca», «DKOCUCTEMA
XBOMHOro  Jjeca», «buomeHo3 Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JCWUCTBUS HA IpUpPOAY», «BaxHeumme HCTOYHHUKH
3arpsA3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelllasi cOCTaBIISIIOLIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTOpHI
PaAMOAaKTHBHOTO 3arpsisHeHHUs Ouocdepsl», «OO0mas cTpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Owuochepe», «O30HOBBI dKpaH Ouochepsn,
«Kpyrosoport yriepona B 6nocdeper», «KpyroBopor azora B mpupoie».

O6opynoBaHue: MoJeNb-anmuInKaus « TunmudHble OUOIEHO3BI», TepOapuid
«PactutenpHble coobOIIeCTBaY, Koiiekinu «buorienosy», «Bpeaurenu BaKHEHUIIINX
CEIbCKOXO3MCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJIEKIIMM PpACTeHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyIIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoii ®enepanuu, M300pak€HUs OXpPaHSEMbIX BUIOB
paCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA IIPOTPAMMEBI TIO
bBNUOJIOTMN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBIIET'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiuBarTCsS TpeOOBaHUS K pe3ylbTaTaMm
OCBOCHHUSI  OOydYalolIUMHCST TporpaMM  CpeaHero  o0mero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS Mpeamera «buomorus»
BBIZICJICHBI CIIEYIOIIUE COCTABJISIONINE: OCO3HAHWE OOYYaIOIIMMUCS POCCUNCKON
rpaXkJaHCKON MAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEJACJICHUIO, HaJlWyuWe MOTHUBAIlMM K OOy4YeHUI0  OHOJOoruH,
I[eJICHANIPAaBIIEHHOE PAa3BUTHE BHYTPEHHHX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAJAMIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEBHOCTA I[IEHHOCTHO-CMBICJIOBBIMU  yCTAaHOBKAMM, TPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYHE DKOJOTHYECKOTO0 IMPaBOCO3HAHUSI,
CITOCOOHOCTH CTaBUTH IIEJIU U CTPOUTH KU3HEHHBIE TITaHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUS Npeamera «buonorus» mpocturarorcst B
€IUHCTBE Y4YeOHOWM M BOCIHUTATCIBLHOM JESATEIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATHIMHA B OOINECTBE MpaBWJIAMH U HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS H
CaMOpa3BUTHS, PA3BUTUA BHYTPEHHEW TO3UIIMK JIMYHOCTH, TMATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TpyJa U CTapIlIeMy IOKOJICHUIO,
B3aMMHOI'O YBaKCHHS, OCEPEKHOIO OTHOMICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuIYsIM MHOTOHAlIMOHAJIbHOTO Hapoaa Poccuiickoit denepamuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pPE3ynbTaThl OCBOCHMs y4yeOHOro mpenmera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CITIOCOOHOCTh OOYYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH TO3MIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAllM{, TIO3UTUBHBIX  BHYTPEHHUX  YOEKICHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIeCTBa, PACIIMPEHUE >XKU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIECCE PEAM3AMA OCHOBHBIX HAIPaBICHUHN
BOCIIUTATEIIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHMS:

c(hopMHUPOBAHHOCTH IPAKAAHCKON MO3UIIMU 00yJaIOMIeToCs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCHUHCKOTO O0IIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYLUMOHHBIX IMpaB U OO0S3aHHOCTEH, yBaXeHUE
3aKOHA M MPaBOIMOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH MPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHUCTBUS JIFOJEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHU [ICHHOCTSIMUA U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[I03HABATEIBbHBIX M HCCJIECIOBATEIBCKUX 3a/1ad, YBaXUTEIbLHOTO
OTHOIIIEHHUSI K MHEHHUIO OIMOHEHTOB MPHU OOCYXJACHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOMN JIEATEIHbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hopMUPOBAHHOCTH POCCUUCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MAa, YBAXKEHHUSI K CBOEMY HApOJy, UYYBCTBA OTBETCTBEHHOCTH IMEpPE]
Ponunou, ropmoctn 3a cBOM Kpau, cBOKO PoauHy, CBOW S3BIK M KYJIbTYpY,
IIPOIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOI0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOJHOMY HACIEAUIO U NMAMATHUKAM IPUPOJIBI,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJEHUE U
pa3BUTHE OWOJOTWW, TMOHUMAHUS 3HAYCHHs] OHOJOTMM B TO3HAHMM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeitHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIIy>)KeHHIO W 3ammuTe OTedecTBa,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

OCO3HaHUE TYXOBHBIX LIEHHOCTEN POCCHIICKOrO HapoJa;

c(hOpMHPOBAHHOCTH HDABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJaJa B TMOCTPOEHUE YCTOWYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOUM POIUTEIISAM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaauusIMHi HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOUIIEHHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOrO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE 3MOLMOHATIBHOTO BO3JIEHUCTBUS KUBOM ITPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMIJICHUE
MPOSIBIISATh KAU€CTBA TBOPUECKON JTUUHOCTH;

5) ¢usnyeckoro BocnuTaHHA, GOPMHUPOBAHHUS KYJIbTYPbI 310POBbsl H
IMOIMOHATBLHOTO 0JIATOTOTyYHsA:

NOHUMAHUE W peanu3alus 3J0pOBOTO W 0Oe30macHOro olpasza KU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATUM M OTIbIXa, peryysipHas Qusnueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U TICUXUUYECKOMY 370POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOT'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUSIX, YTPOKAIOIIUX 3[I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHKOB, KypEeHHUS);

6) TPy/10BOI0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0I00ue;
TOTOBHOCTh K aKTUBHOM JEATEILHOCTU TEXHOJOTHYECKON U COIMaIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBITIOJHATH TAKYIO EATEIbHOCTD;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHATBHON NESITeTbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U PeaTr30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpa30BaHMIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4eCKOro BOCIIATAHMSI:

AKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHMS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKOM KYyJIbTYpbl: TPUOOPETEHHE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA s
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00aJBPHOTO XapaKTepa JIKOJIOTHYECKUX MpoOJeM W TyTel uX
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU W3YYEHUH OWOJIOTHHU
3HAHUSL M YMEHHUSI MpPU pEIIeHHH Mpo0JieM, CBA3aHHBIX C PALMOHAIBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHS B 3KOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, OMoChepsl);



AKTUBHOE HENPUATHUE JIEUCTBUM, MPUHOCAIIMX Bped  OKPYKarOLIEH
NPUPOAHOU Cpelie, YMEHUE MPOTrHO3UPOBATh HEONArONPUATHBIE 3KOJOTHYECKUE
ITOCJEACTBUS MPEANIPUHUMAEMBIX JEUCTBUI U NIPEAOTBPAILATh UX;

HaJIMYUE PA3BUTOIO IKOJIOIMYECKOIO MBILIJICHUS, SKOJIOIHYECKOU KYJIbTYPHI,
OIbITa NEATEIIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU IEATEIBHOCTH DKOJIOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHM M OOIIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha JHaJiore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIBTYphl Kak CpEICTBa
B3aUMOJEHCTBHS MEXKIY JIFOJAbMU U MTO3HAHUS MUPA;

NOHMMaHHe creuuuku OHOJOTMM KaK HayKd, OCO3HaHMS €€ poiu B
(GbopMHUpOBaHUN PALMOHATBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUHM LIEIOCTHOTO
npe/ICTaBleHus 00 OKpYy)KarolleM MHUpEe KaK O €IUWHCTBE MPUPOJbI, YEJOBEeKa U
oOlIecTBa, B TMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU NpodsieM
COXpPaHEHHUsI IPUPOJHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JUIsl COBPEMEHHOM NUBWIM3AIUU:
oOecrieyeHus: HOBOT'O YpPOBHSA DPAa3BUTHUSI MEIULIMHBI, CO3[aHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pelIaTh pPEecypcHble  MPOOJEeMBbl  pa3BUTHUSA
YeJIOBEYECTBA, NTOMCKA MyTeH BBHIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMUMBOMY  pa3BUTHIO,  pallMOHAIHHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECypcoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OHMOJOTUYECKUX 3HAHUN B IENAX
MOBBIIIICHUSI  OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUPyEeMO
MIPU U3y4EHUN OUOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB ITO3HAHUSA, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4yaeMmble 3HaHMS [JI1 aHalu3a MU
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yYMEHHE JenaTh OOOCHOBAHHBIC 3aKIIOYEHHS Ha OCHOBE HAYYHBIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C LEJIbIO MTOJIYYEHHUs JOCTOBEPHBIX BBIBOOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS JIs
pemIeHwus Mpo0JIeM B peabHBIX )KU3HEHHBIX CUTYAIUX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U HCCIIEOBATEIBCKYIO IEATEIBHOCTh MHANBUYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHMA MO OHOJOTHM B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIBTATbI

MeranpenMeTHble pe3yJbTaThl OCBOCHHsS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i (OPMHUPOBAHMUS MHUPOBO33PEHUS OOYHAIOMIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaXKarolue
LEJOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHEHU(PUKY METOJI0OB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEprus, sIBICHHE, IPOLECC,
CUCTeMa, Hay4yHbIM (akT, NPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,

UcclieloBaHue,  HaONIOJIeHWe,  HM3MEpPEHUE,  OSKCIEPUMEHT U JIPYTuX),
yHUBEpCAJIbHbIE Yy4eOHbIe JeilcTBHs (MTO3HABATENbHbIE, KOMMYHUKATHBHBIE,
PETYIISITUBHBIE), oOecreynBaoIue dbopmupoBaHue G yHKIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIbHOM KOMIIETEHLIUH OOY4YalOIIMUXCS, CIHOCOOHOCTH
oOyyaroumxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHMS W  YHUBEpPCajbHbIC Yy4YCOHBIC JCHCTBUS B
MO03HABATEIBHON U COLMATIBLHON MpPaKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CpPEAHETro OOIIero
o0pa30BaHus JTOJKHBI OTPaXKaTh:

OBnagenne YHHBepPCAJIbHBIMHU yueOHBIMU MO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYecKHne JeiCTBHUS:

CaMOCTOATENTbHO  (QOPMYNIHpPOBATH W aKTyalu3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUNA TPUEMBI JOTHYECKOTO MBIITUICHUS
(aHanu3a, cUHTE3a, CpaBHEHMsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU MTOHSATHUSMU );

OTpeNeNsITh LETH JeATeTLHOCTH, 3a/iaBasl IMapaMeTpbl M KPUTEPUH HX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThI JEATEILHOCTH C TTIOCTABICHHBIMU TEIISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHUS I OOBsICHEHUS! (DaKTOB U SIBIICHUM
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE paCCYXACHUS (MHIYKTUBHBIC, JETyKTHUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYTUPOBATH BBIBOIBI M 3aKITIOUCHUS;

MPUMEHSTh  CXEMHO-MOJENBbHBIE  CpEICTBa IS MIPEICTABIICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHWN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTHBOPEYMH  Pa3HOTO  pOJAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUTAH PEIICHUS MPOOJEMbI ¢ YY4ETOM aHallv3a UMEIOLIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITCIILHOCTD, OIICHABATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIIEACTBUN JACATEIHBHOCTH;

KOOPJIWHUPOBATh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEalIbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHBATh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN XKU3HCHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEILCKHE AeiCTBHSI:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEA0BATEIBCKOW M TPOCKTHON JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHWsl MpoOJieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHHUTO
Pa3IUYHBIX METOIOB TIO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BUABI JICATCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIpPETAlHH, NPEeoOpa30BaHUI0 M TNPHUMCHCHHIO B YyUYeOHBIX
CUTYaIlUsSX, B TOM YHCJIE TIPH CO3JIaHUU YICOHBIX U COIIMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHONH TEPMHHOJIOTHCH,
KITFOYEeBBIMU TIOHATHUSMH U METOJIAMU;

CTaBUTh M (OPMYIHMPOBATh COOCTBEHHBIC 3aJadydl B 00pa3oBaTEIBHOMN
TESTENLHOCTH U )KH3HECHHBIX CUTYAIIUAX;

BBISIBIIATH IPUYMHHO-CJICACTBEHHBIC CBS3W W aKTyaJU3upoOBaTh 3ajadvy,
BBIJIBUTATh THIIOTE3y €€ peIIeHHs, HAaXOAWTh apryMEHTHI JJIs JIOKa3aTelIbCTBa
CBOMX YTBEp)KIICHUH, 3a1aBaTh apaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJIE pEIICHUS 3aJaddl  pe3yibTaThl,
KPUTHYECKU OIIEHWBATh UX JIOCTOBEPHOCTH, MIPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTyaIlUsiM, OIICHMBATH NPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IIEJICHANPABICHHBIN MOUCK MIEPEHOCa CPENICTB U CIIOCOOOB
JeHCTBUS B IPO(ECCHOHATBHYIO CPEy;

YMETh MIEPEHOCUTD 3HAHUS B MTO3HABATEIHLHYIO U MPAKTHYECKYIO 001acTH
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE UJCH, PEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIONHE aJTbTePHATUBHBIC PEIICHUS.

3) padoTa ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpMAIH (TEKCTEe yu4eOHOTO
MocoOMsl, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTHYECKUX CIIOBApAX W
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATN3UPOBAThH



HHOOPMAITUIO PAa3IMYHBIX BUIOB U (GOPM TPEACTABICHUS, KPUTUICCKH OICHUBATH
€€ TOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;

(GbOopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIBI MPU TIOUCKE |
otOope Ouonornueckoi MHGOpMALUK, HEOOXOIUMON ISl BHIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OIBIT MCHOJIB30BaHUSA WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATECJILHO  BBIOMpATh  ONTHUMANbHYIO  (GOpPMY  TPEACTABICHHS
Oouonorndyeckoit mHGopMaryK (CXeMbl, TpadUKH, THArPAMMBbI, TAOJHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM SI3bIK B KayecTBE CpeACTBA Npu padore
OWoJOornYecKoil MHGpOpMAIMEH: TPUMEHATh XHUMHUYECKUE, (QU3NYECKUEe U
MaTEMaTUYECKUE 3HAKU W CUMBOJIBI, (DOPMYJIbI, aOOpeBHATypy, HOMCHKIIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJQJCTh  HABBIKAMH  PACIO3HABaHWsS W 3alMTBl  HWH(OpMAIIUH,
MH(GOPMAIIMOHHON 6€30NMaCHOCTH JIMYHOCTH.

OBiageHue yHUBEPCATbHBIMUA KOMMYHUKATUBHBIMY JeHCTBUSMMN:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTEIHLHO BBITIOJHEHUS TIpejiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMKA JIPYTUX YYACTHHKOB
Jaiora Uiv JUCKYCCUH );

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHS, TMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIWH,
YMETh CMSITYaTh KOH(MDIUKTH U BECTU MEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CITOCOOaMH OOIIEHUS U B3aUMOJCHCTBUS, MMOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpEKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS 1eATeJIbHOCTD:

MOHUMATh M HCIIOIH30BATh MPEUMYIECTBA KOMAHIHONW M WHIAWBHUIYATbHOU
paboThI U perIeHNN OMOIOTUYECKON TPOOIEMBbI, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYIIOBBIX (JOPM B3aUMOJICHCTBUS NPU PEIICHUH YU4EeOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JCHCTBHM C y4E€TOM OOIIHX
WHTEPECOB M BO3MOKHOCTEH KaXKJOTO WieHA KOJUICKTHBA;



NpUHUMATh LEJIM COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS IO €€ NOCTHKEHUIO: COCTAaBIIATH IUIaH JEUCTBUHU,
pacupenensaTh poid € Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pEe3YJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAyeCTBO CBOEr0 BKJIAJa M KAXKJIOIO0 YYaCTHUKA KOMAaHIbl B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHMBAThL WAEU C TMO3UIMHA HOBU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITh UHUITUATHBHBIM.

OBJ1aieHNe YHHBEPCAJbHBIMU PEryJIsiITUBHBIMHY J€iCTBUSIMH:

1) camoopranmu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS [UJIS BBIABICHUA NpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYCOHBIX CUTYAIUSX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUU I1I€JIEBHIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX U MOCTYIKax MO OTHOIIEHWUIO K WBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh MO3HABATEIBbHYIO JEATEIBHOCTD, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JNEATENIbHOCTU U JKU3HEHHBIX CUTYaLUIX;

CaMOCTOSATEJILHO  COCTABJISITH IUIAH PEIICHHs Tpo0iemMbl €  y4EToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPENOUYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHUIA;

JieaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OILICHUBATh MPUOOPETEHHBIH OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW DJPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LETSM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIbHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HUX pPE3YyJAbTATOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLIEHMBATh PUCKHM M CBOCBPEMEHHO NPUHHUMATh PEUICHHS IO HX
CHIDKECHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHThl JAPYIMX NpPH AaHAJIU3E PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE CeOST M APYTHX:

MPUHUMATh ce0s, TOHUMAask CBOM HETOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapTryMEHTHl JAPYTMX INPH AHAIW3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO APYIUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP € TO3ULUU JAPYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pe3ynbTarhl OcBoeHusi mporpammbl COO 1o Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyueckue g yueOHoro npeamera «buonorusy»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWMU, BUJBI JEATEILHOCTH MO MOJYyYCHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JUYHBIX YUYEOHBIX CHUTYallUsSX, a TaKkKe B pPeabHBIX
KU3HCHHBIX CHUTYyaIlUsAX, CBSA3aHHBIX C Owojorueil. B mporpamme mnpenMeTHbIe
pe3yabTaThl IPEJACTABICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOECHUSA yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUUA O MECTE M POJIU OMOJOTUU B CUCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHON €CTeCTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  Pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOM
TPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHHE OWOJIOTHYECKUX TEPMHUHOB M TOHSTHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiu3M (OOMEH BEHIECTB W MpeBpalleHHe
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAs OpraHU3alMs >KUBBIX CUCTEM,
CaMOBOCIIPOU3BEeHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTHYECKHEe TEeOopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JO0TrMa MOJIEKYJApHON Owuonoruu), 3axoHbel (I
Mengnensa, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LeHTpax MHOrooOpas3usi u
MPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. . BaBunoBa), onpenensiTe IpaHUIIbI
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJaMHU HaYYHOT'O TTO3HAHUS B OMOJIOTHH: HAOIIOJCHUE H
OMHUCAHUE MKUBBIX CUCTEM, IPOIECCOB W SIBICHHI, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABMXKEHUE  THUIIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BEJIMYMHAMH, OOBSICHEHUE MOJYUYEHHBIX



pPE3YJITaTOB, WCIOJB30BAHHBIX HAYYHBIX TIOHATHW, TCOPUH M 3aKOHOB, YMCHHE
JIeNaTh BHIBOABI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
DYKapHOT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB U IMPEBpAIICHUs] PHEPruu B KIETKe, (OTOCHHTE3A,
IJIACTUYECKOI0 W B3HEpPreThueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, HWHIUBUIYAIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSThH IMOJTYYEHHBIC 3HAHUS I OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUICCKUX PEHICHUH B TMOBCEIHEBHOM
KU3HU C LEJpl0 obecredeHus: 0e30IacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXKAIOIIUX JTFOCH, COOIOIEHUS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelie, MOHMMAaHUE HEOOXOIMMOCTH HCIOJIb30BaHUSA JTOCTHKCHUHN
COBPEMEHHOM ouoJsiorun U OMOTEXHOJIOTUH  JUIA  PaIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peliaTh DJJICMCHTApHbIC TEGHETUYCCKHME 3aJlayd  Ha MOHO- W
JUTHOPHUIHOE CKpEIIMBaHWE, CIICTUICHHOE HACIICIOBAHHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpEIIUBAaHUS JUIS TpEJICKa3aHWs HACJICOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBINIOJHATH JTA0OpAaTOpHbIE U TpakTUYecKkue padoThl, COOIIOIATH
mpaBuia pu pabore ¢ ydeOHBIM U TaOOpaTOPHBIM 000PYI0OBAHUEM;

yMEHHE KpUTHYECKH OIICHMBATb M MHTEPIPETUPOBATH HHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMs, BKJIIOYAIOUIYI0 IICEBJOHAY4YHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MAacCOBOM MHGOpPMAIINH, HAYYHO-TIOMYJISPHBIC
MaTepHalbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCICAOBAHHI B OHOJOTHUH,
MEIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037]aBaThb COOCTBEHHBIE MHUCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJBKUX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBINA anmnapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOro mpeameta «buonorus» 6 11
Klacce OIDKHBI OTPAKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIA/IC POCCHUUCKHUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BuTHE Oumomornu, (yHKIIMOHATIHHOU
IPaMOTHOCTH YEJIOBEKA IS PEUICHUS KU3HCHHBIX 3a/1a4;

YMEHHE DPACKPHIBATH COJIEPKAHHE OMOJOTUYECKUX TEPMHUHOB W TOHSITHIL:
BU/I, TOMYJISILUSI, TEHOPOH, SBOIIOLHUS, ABUKYIIHE CUJIbI ((haKTOpPbl) FBOJIOLNH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJI000pAa30BaHUE, YKOJIOTHUYECKHUE (DAKTOPHI,



DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IENd IUTaHUS,
AKOJIOTUYECKasl MUpaMuaa, OMoreoeHos, onocdepa;

yMEHHE W3JIaraTh OWOJIOTHYECKHE TEOpuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS OBONIONMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxonactea K. M. Bapa, uepenoBaHusi IJIaBHBIX HAlpaBICHUN U
nyteit spomoruu A. H. CeepiioBa, yuenust o 6uocdepe B. N. Bepnanckoro),
OTIPEIEISITh TPAHUIIBI UX IPUMEHHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHHE BIIAJIETh METOJJaMU HAYYHOTO MO3HAHMS B OMOJIOTHH: HAOIIOICHUE U
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWUH, OpraHW3allds W IPOBEICHUC
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJIBH)KCHHE  THITOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEX/Yy HCCICIyEMbIMH BEIMYMHAMH, OOBSICHCHHE TOJYUYCHHBIX
pE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSITHH, TCOPHUNW W 3aKOHOB, YMCHHE
JIeNaTh BBIBOABI HA OCHOBAHUH TIOJYYCHHBIX PE3Y/IbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKKA CTPOCHUS OHOJIOTHYCCKHX
O00OBEKTOB: BHJIOB, TMOIYJSAIHK, MPOJYIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOTeOIIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIICJICTBCHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUJI000pa30BaHUS, MPUCTIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS DSKOJOTHYECKUX (PAKTOPOB HA OPTraHM3MBI, IEepeHOCca
BEIIECTB M TOTOKAa HSHEPrUM B HKOCHUCTEMAaX, AHTPONOTEHHBIX W3MEHEHUW B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJYUYEHHBbIE 3HAHUSA i1 OOBSICHEHUs OHUOJIOTMYECKUX
IPOIIECCOB M ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEIIEHUH B MOBCEIHEBHOM
KU3HA C LEeJpl0 obecriedeHus: Oe30MacHOCTH CBOETO 370POBbS U 3J0POBBS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpele, MOHMMAaHUE HEOOXOIUMOCTH MCIOJIb30BaHUS JIOCTHUKEHUN
COBPEMEHHOW OMOJIOTHUH [IJIS1 PAIIMOHATIBLHOTO TIPUPOIOIIOIb30BAHNS;

yYMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKUEe 3aadH, COCTABIATh CXEMbI
MepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LENH MUTaHUsA);

YMEHHE BBITIONHITH JTA0OpATOPHBIE M TpakTUYecKue paboThl, COOIIOIATH
mpaBmiIa nMpu paboTe ¢ yueOHBIM U Ta00PATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHUBATb MW HMHTEPIPETUPOBATh HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPIKAaHMs, BKIIOYAIONIYI0 IICEBJOHAYYHBIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJ00adbHBIE  DKOJIOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMOJIOTHYECKYI0 UH(POPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapat OUOIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrtpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypcsl
bubmmoreka [IOK
1 b 2 :
MONOTHA Xax Hayxa 0 05 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
2 JKuBbIe cHCTEMBI M UX OpTaHU3AIUS 1 0 0 httos://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
X i 1
3 WMHUYECKUH COCTaB U CTPOCHUE KIIETKH 8 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 X 6 0 0
VISHEACHTCIRHOCTD IICTIEH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M UHAMBUYAJIbHOE Pa3BUTHE 5 0 1 bubnuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTS U N3MEHUYNBOCTE 8 0 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
Cenexkuust opraHu3MoB. OCHOBBI bubnunoreka [JOK
7 3 0 0
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
C3CPBEHOC BPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB ITO I[TPOTPAMME 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

KosaunuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOIIOIMOHHAA OHOIOTHS 9 0 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnnorexa [JOK
2 9 0 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Opranu3sMLL 1 OKPYKAIOMAT CpeAa > 0 https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M DKOJIOTUUECKUE CUCTEMBI 9 0 0 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 0 0
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 2.5



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
w/n Tema ypoka Beero Konrtpoiasbubie | IlpakTHyeckue mayueH s | 06paOBATEIbHbIE
padoThI padoTsbI
pecypcsbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Mcnonp30BaHne Pa3TUIHBIX 1 0.5 bubmorera [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubnuorexa [JOK
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XUMHYECKUH cocTaB KieTku. Bona u 1 bu6mmoreka [JOK
MUHEpaIbHBIE COJIU https://m.edsoo0.ru/863e674e
bubmuoreka [JOK
5 benku. CoctaB u crpoenue 6e1KoB 1 htts://m.eds00.ru/8636b72
DepMeHThI — OUOJIOTUYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMHIIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! YreBozL. T L 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

bubmuoreka [JOK

8 HylIenHoBbIE KHCIOTEL AT https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeToabl U3y4eHUs bubnuorexa [JOK
Kkietku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1ienoctHas >kuBas
cucrema
CrtpoeHnue syKapuoTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHHi, )KUBOTHBIX, I'PHOOB H 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHKpOIIperapaTax u ux
OITHCAHHEC
bu6mmoreka [JOK
12 OOMEH BeIECTB HTH METABOMH3M https://m.edso0.ru/863e766¢
bu6moreka [JOK
13 Potocnres. Xemocnires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckui 0bmen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHast
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 brbmaorexa IJOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIlKa JTyKa Ha
TOTOBBIX MUKpPOTIpEnapaTax»»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancmiuus — GnocnnTes beria https://m.edsoo.ru/863e796e
18 Hexnerounslie ¢popMbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

https://m.edso0.ru/863e7540

bubmmoreka [IOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. OTI010TBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus NOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 NuauBunyansHOE pa3BUTHE bubnnorexa [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka o bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MPU3HAKOB. MOHOTHOPHTHOE Bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
JluruGpuHoe ckperuBaHue. 3aKoH BuGorexa LIOK
25 HE3aBUCUMOI'0 HACJIEAOBAaHUA
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnunoreka [JOK
MOHOTHOPUHOTO U TUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpeIIMBaHUs Y AP030(UIIBI HA
TOTOBBIX MHKpPOTIpErapaTax»»
27 I'enetuka moma. HacinegoBanue bu6nmoreka [JOK



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

IIPHU3HAKOB, CICIUICHHBIX C ITIOJIOM

https://m.edso0.ru/863e8c60

N3menuusBocts. HenaciencrsenHas
M3MEHUYMBOCTB. JlaboparopHas

08 pabota Ne 6. U3yucHue 1 05 bubmmoreka [JOK
MOIM(UKATMOHHON N3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBO»

HacnencrBeHHasi "BMEHYMBOCTb.

29 JlabopaTtopHnas pabota No 7. 1 05 bubnuorexa [JOK
«AHanmu3 Mmytanuil y 1po30Quiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOTIpEnapaTax»

bu6mmoreka [IOK

30 Peneriia seroexa L https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHIE 11O

31 teMe «HacnencTBeHHOCTD U 1
HM3MEHUYMBOCTb OPTraHU3MOBY

bu6mmoreka [JOK

32 (Cenexiust Kax Hayka i npouece 1 https://m.edsoo.ru/863e9214

33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTexHosorus kak orpacip 1 bubnunoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
. bubnuorexa [JOK
1 C) 1 0 0
BOJHOTHIS H MCTO/IBL €€ HIYHCHI https://m.edsoo0.ru/863ea20e
9 Hcropus pasBuths npeacTaBiaeHUun 1 0 0 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6morexa [IOK
3 M 1 0 0
AKPOSBOIHOMHA https://m.edsoo.ru/863e9cle
[omynsimus kak >eMeHTapHas
€MHHULIAa BUJA U SBOJIIOLIHH.
bu6mmoreka [JOK
4 JIab 6ota Ne 1 1 0 0.5
aboparopuai pabora 72 https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 0 0 bubnuoreka [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 E 0 1 0 0
CTCCTBCHHBI OTOOP 1 €ro (opMb https://m.edsoo.ru/863e9ed0
Pe3ynbTathl sBOMIOLNN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BUJ000pa3oBanue. JlabopatopHas bubnuoreka [IOK
7 1 0 0.5
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCIIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapakTepar»
8 Hanpasnenus u nytu 1 0 0 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo.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

9 HeobpaTumocTs 3BOITIONINN 0

10 Wcropus xu3HU Ha 3eMIIe B METOIbI 0
e€ U3yyeHUst

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU 0 bubnuorexa [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6

12 PazButue xu3nu Ha 3emiie 1o pam u 0 bubnuorexa [JOK
Mepuo1am https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI YBOJOIIH
PaCTHTEIHLHOTO M )KHBOTHOTO MHpA.

13 [IpakTnueckast pabora Ne 1 05 bubnnorexa [JOK
«M3yueHne uckomaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTeHHI U KUBOTHBIX B
KOJUTEKIIHSIX»

14 CoBpeMeHHas cucrema 0 bubnuorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE?) 0 httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl ((hakTopsbl) 0 bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIOLUU 0
YenoBeKa

18 Yenoseueckue pacel U IPUPOIHBIE 0 bubnnorexa [JOK
aJanTalyy YeJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O6001IeHNE TIO

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE 0
KU3HU Ha 3emiie»

20 DKOoJIoTHUs KaK HayKa 0

21 Cpenbl 0OUTaHUS U IKOJIOTUYECKUE 0 bubnmnoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas paboTa Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

22 ACTCHHI M3 PA3HBIX MECT 0.5 Bubnnorexa LIOK
P P ' https://m.edso0.ru/863eb10e
oburtanusy. JlabopatopHuas padota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bubmmoreka [IOK
23 b 0
HOTHHECKHE (akTOpbI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuueckas padbora
24 Ne 2 «[Toncyér moTHOCTH 0.5
MOMYJISIIIUI pa3HbIX BUAOB
pacTeHui»
o5 CooOmiecTBa OpraHu3MoB — 0 bubnuorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI 0 bubmuorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKA3aTeNN SKOCUCTEMBI.
bubmuoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI. 0
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3kocucteM. Cykieccus
28 [IpupoaHbIE 3KOCUCTEMBI 0
29 AHTpPOIIOTE€HHBIE YKOCUCTEMBI 0
buocdepa — riodanbHas bubnuoreka [IOK
30 0
9KOCUCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bubnmnoreka [JOK

o6uocdepsl

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



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

32 YenoseuecTBo B Onochepe 3emim 1 0
33 CocytiecTBoBaHUE MTPUPOJIBI U 1 0 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1 0
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB IT10 34 95

[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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