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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHONOTHH TEOPETHUECKYIO OCHOBY IS
OTIpe/IeTICHNs TMOAXO0I0B K (POPMHUPOBAHUIO COJACP)KAHUS Y4eOHOTO MpeaMera
«buonorus» cocraBwiIM: KoHuenryainbHsle mnojoxeHus ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COACpXaHHs, pe3ylIbTaToOB OOy4YeHHs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, MOJOXKEHHUS 00 OOIIUX HENIX U
NPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSSHHE CHCTEMBI CpPETHETO
oOmero o6OpasoBanusi B Poccuiickoil ®Denepauuu, a TakkKe TMOJOKEHUSI O
cnenuduke OMOIOTHH, €€ 3HAYCHUH B TIO3HAHUU JKUBOW MPUPOABI U 00eCIIeYCHUN
CYIIECTBOBAaHUS YEJIOBEUECKOTro obmiecTBa. COTacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpe/ieNICHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI 110 OUOJIOTHUHN U €€ CTPYKTYpa.

[Iporpamma 1o Owonormm AaéT TpPEACTaBICHHE O LEIsIX, 00 oOmeil
CcTpaTerud OOy4YeHUs, BOCHHTAHHS M Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU
yueObHOro nmpenamera «buonorus», omnpenenseT o00s3aTeabHOE MPEeIMETHOE
COJIep)KaHUE, €ro CTPYKTypy, paclpeielieHue Mo pas3nejaM U TeMmaw,
PEKOMEHIyeMYIO TIOCJIEeIOBATEIIbHOCTh U3YUYCHHS y4eOHOTO Marepuaia ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKHM 00pa3oBaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaroIMnXCs.

B nporpamvMe mno OuONOrMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TPEIMETHBIM pe3ylibTaTam
oOydyeHuss B (OPMUPOBAHMH OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIHHOM
NEeATeIbHOCTH/YUeOHBIX JEeUCTBUH OOyYalomMUXCS 10 OCBOCHHUIO COJEp)KaHUS
OMOJIOrMYEeCKOTr0 00pa30BaHMUS.

B nporpamme mo 6uonorum (10—11 kmacchl, 6a30BBI YPOBEHB) peaan30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B M3yYe€HUU OuWojoruu, Onaromapss 4emy B HeW
NPOCMaTPUBAETCS HANpPABICHHOCTh HAa pa3BUTHE 3HAHWMA, CBSA3aHHBIX C
GopmupoBaHuem €CTECTBEHHO-HAay4YHOT'O MUPOBO33pEHMUS, LEHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, SKOJIOTHUECKOT0 MBIIUICHUS, PEACTaBICHUI O 310pPOBOM
oOpa3e KHU3HU U OEpeXHBIM OTHOIICHHEM K OKpY)Kalolled MPUPOIHON cpene.
[TosTomy Hapsiy ¢ U3ydeHHEM OO0IIEOHMOIOTUYECKUX TEOPHid, a TaKKe 3HaHHM O
CTPOCHHHU >KUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MpOrpaMMe Mo OMOJOTHH YIEJICHO BHUMAaHHE HCIOJIb30BAaHUIO
MOJTyYEHHBIX 3HAHUN B TMOBCEIHEBHON >KU3HU IS PELICHUS MPHUKIATHBIX 3a/1a4, B
TOM YHCie: NPOQUIAKTUKU HACIEICTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKHU
[[eJIeCO00Pa3HOro0 TIOBEACHUS B OKpYXKAlOIIeH MNPUPOAHON cpene, aHaiau3a
BIIMSIHUSI XO3SMCTBEHHOW AESTENPHOCTH YENIOBEKa Ha COCTOSHWE NPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAIHON HAMIPaBIEHHOCTH



yueOHoro mnpenmera «buosorus» mpoauKTOBAaHO HEOOXOAMMOCTHIO OOECIIEUEHUS
YCIIOBUM ISl pELIEHUsS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 MIKOJIBHOT'O OMOJOTHUYECKOIrO
oOpa3oBaHus, KoOTOopas Impeanonaraer (GopMHUpOBaHHME y  OOydaromMXxcs
CIIOCOOHOCTH aIaNTUpPOBATBCA K HW3MEHEHUSM JIMHAMUYHO pPAa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHEe cpenHero oOmero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
Mecto. OHa obOecrieunBaeT (OpMUpPOBaHHE y OOYYAIOIMIMXCS TPEIACTABICHUN O
HAay4YHOM KapTUHE MHUpA, paclivpseTr U o000IIaeT 3HaHMUS O >KMBOW MPUpPOAE, €€
OTJIUYMUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHU3aldd W SBOJIOLUHU, CO31aET
yCIOBUS ~ JJIsi:  TO3HAHMS ~ 3aKOHOB  JKMBOM  IpUpoOAbl,  (HOPMHUPOBAHUS
(YHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO0 U Oe3zomacHoro oOpasa
KU3HHU, IKOJIOTMUYECKOTO MBIIICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOU MpUpOJie
U YEJIOBEKY.

Bonbioe 3HaueHne OUONOTUS UMEET TAKXKE JIJIsl PEIICHUS] BOCITUTATEIIbHBIX U
pa3BHBAIOIIMX  337a4  CpeAHero  obmiero  oOpa3oBaHUs,  COLMAIM3AINU
oOyuaromuxcs. M3ydyenune 6monorun obecreynBaeT ycioBus JUisi (popMupoBaHus
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIITMOHHBIX W HWH(OPMAIIMOHHBIX HaBHIKOB,
ACTETHUYECKOM KYJbTYpPbI, CIIOCOOCTBYET HMHTETpaly OMOJOTMYECKUX 3HAHUM C
NPEICTABICHUSIMU U3 JIPYTUX y4EOHBIX MPEJAMETOB, B YACTHOCTH, QU3HKHU, XUMUU
u reorpadun. HazpaHHble TOJIOKEHHUS O NpeIHAa3HAYeHUH Yy4eOHOTO MpeaMera
«buonorus» CcOCTaBMIM OCHOBY JJiA OIpEAeNieHus TMOAXO0A0B K OTOOpY H
CTPYKTYPHUPOBAaHUIO €ro COJAEp>KaHUs, TMPEICTAaBICHHOr0 B MporpaMMme I0
ouosoruu.

Ot60p coxmepkanusi ydeOHOro mpeaMera «buosnorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TMO3UIMHA KyJIbTYpOCOOOPAa3HOTO IMOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs MOJKHBI OCBOUTH 3HAHWSA W YMEHHS, 3HAUUMBIC IS
dbopMupoBanusi 00IIEHl KyJIbTYpbl, ONpPEIESIONINE aJeKBAaTHOE IOBEJCHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTpeOOBAaHHBIE B TOBCEIHEBHOM
KU3HU U TpaKkTHUecKoil aestenbHocTU. Ocoboe MEcTo B 3TOM cucTeMe 3HaHWH
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
[IEHHOCTHBIX  OPHEHTAIMSAX  JMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3AIHUH
OHMOIOrMYecKoro 0Opa3oBaHuUs.

CTpyKTypupOBaHHE COAEpPKAaHUS Y4YEOHOro Marepuasa B MpOrpaMMe IO
OMONOrMHM OCYIIECTBICHO € YYETOM NPHOPUTETHOTO 3HA4YCHHs] 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW MPUPOBI, O €€ YPOBHEBON OpraHU3allid U
HBOJIFOLIMHU. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHOro npeamera «buonorus»
BBIJICJICHBI CIICIYIOLIHUE COJlepKaTeIbHble JIUHUU: «buojorust kak Hayka. MeTobl
Hay4yHOro rno3HaHus», «Kiietka xak Ouonoruyeckas cucteMa», «OpraHusMm Kak



Ouosiornueckas cucremay, «CucreMa W MHOrooOpasue OpPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MIPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henb uzyuenus yyedbHoro npenmera «buosorus» Ha 6a30BOM ypOBHE —
OBJIQJICHUE  OOy4YarONIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHu3alliyd JKUBBIX CHCTEM pa3HOTO paHra U TMPUOOPETCHUE YMEHHUH
UCIIOJIB30BaTh ATH 3HAHUS I TPaAMOTHBIX JEHCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOW TIPUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl 3HAHUN O OWOJOTHYECKHX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUIaX, CIYyXKaIluX OCHOBOM
s (OpMUPOBAHUS TIPEACTABICHUNH O €CTECTBEHHO-HAyYHOW KapTHHE MHpaA, O
METOJaX HAy4YHOT'O TMO3HAHMS, CTPOCHUH, MHOTOO0pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3aIliH, BBIJAIOIINXCS OTKPBHITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y 0Oy4YarOmMXCs TO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TpoIlecCe aHaliu3a JAHHBIX O MyTSIX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, UACH W TMOAXOJOB K H3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTaHOBIIEHHE Yy oOydJaroumxcss oOmed KyJabTypbl, (YHKIIMOHAIBbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa >KUBOW IMPUPOABl HA OCHOBAHMM 3HAHUN M ONbITA, MNOJYYEHHBIX IpHU
U3y4eHUH OMOJIOTUH;

dbopMupoBaHue y OOydYalOmUXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEkKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS THICCKUX
HOPM TP TPOBEJICHUN OMOJIOTUYECKHUX UCCIICOBAHMIA;,

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOMN KyJIbTYPHI, ISl (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE MTPUOOPETEHHBIX 3HAHUM M YMEHUN B TIOBCETHEBHOM KU3HU TS
OLICHKH TOCJIEICTBUIN CBOEH JEATEIbHOCTU MO OTHOLIEHUIO K OKpYKarouen cpene,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHHWE W COOJIOJEHHUE Mep MPOPIITAKTHKA
3a00IeBaHM.

B cucreme cpeanero oOmiero oOpa3oBanHus «buonorus», u3ydyaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTENbHBIM YUEOHBIM TPEIMETOM, BXOISIINM B
cocTaB npeAMeTHOM 00acTi «EcTecTBEHHO-HAYYHBIE PEIMETHD.



JI1st u3yueHust 6MoJIoruu Ha 0a30BOM YpOBHE CpEeHEro o0Iero oopa3oBaHus
oTBoauTCs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 gac B Hezelo).



COAEPXAHUE OBYUYEHUA
10 KJJACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, STUKON, SCTETUKON U MPABOM.
Ponr Ouonmorum B (OpMUPOBAHWM COBPEMEHHOM HAydyHOW KapTUHBI MUpa.
Cucrema OMOJIOTMYECKUX HayK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMMCAHHUE,
u3MepeHue, Kinaccuukanus, MOJEIUPOBaHUE, CTaTUCTUYECKass o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl 1 cxeMbl: «MeTOAbl MO3HAHUS KHUBOUW TIPUPOIBI.

JlaGopaTopHblie 1 NpaKTH4YecKue padoThbI:

[Ipaktudeckas padora Ne 1. «Mcmonp3oBaHuE pa3IWYHBIX METOJIOB TPH
U3Y4YEHUU OMOJIOTUUECKUX 0OBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3aIUA.

JXKusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonorun. Orinuue
KUBBIX CUCTEM OT HEOPTaHUYECKOUN PHUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ue. YPOBHH OpraHU3aluyd OUOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIN, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHICCKUIT), OMOC(EpHBI.

JdeMoHcTpanum:

Tabnuuel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHU OpraHU3alUU
KUBOU IPUPOIBI».

O6opynoBanue: Mmoienb Mojiekyisl JJHK.

Tema 3. Xumuyeckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KIETKA. XHMHUYECKHUE BJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpPO3JIEMEHTBI. Bosia 1 MuHEpalbHbIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpAJbHBIX BELIECTB B KieTke. IllogaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHune OelKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEJKOB.
He3amennmMbie 1 3aMEHHMbIE AMUHOKHUCIOTBI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TEpBUYHAS, BTOpWUYHAs, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUUECKHUE CBOWcTBa OenkoB. buonorunueckue
GyHKIMY OENKOB.



®depmeHThl — Ouosiormdeckue Karanuzatopsl. Crpoenue  (depmeHTa:
aKTUBHBIA ILEHTp, cyOcTpaTHas crnenupuyHocTth. KodepmeHntsl. ButamuHsl.
Otnuuust pepMEHTOB OT HEOPraHUYECKUX KATaIM3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a MW JI€30KCUpU003a),
aucaxapuabl  (caxapos3a, JIaKTo3a) M ToJiMcaxapubl  (Kpaxmai, TJIUKOTEH,
1esuIoI03a). buonornyeckue GyHKIUM YTIIEBOJIOB.

Jlununael:  TpuraMuepuabl, ¢Gocpoaunuabl, crepouabl. [ 'uapoduIbHO-
ruapopoOHbie cBoiicTBa. buonornueckue Qynkumu aunuaoB. CpaBHEHHE
yIJ€BO/I0B, OEJIKOB U JIMIHUJIOB KaK HCTOYHUKOB SHEPTUU.

HyxnennoBele kucnotel: JHK w PHK. Hykneornasl — MoHOMEpBI
HykJ1enHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JJHK. Ctpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenue u GpyHKIIUH.

Hurtonorust — Hayka o kierke. Knetounas teopust — npuMep B3auMOCHCTBUS
uaei u paKkToB B HAYYHOM MO3HAHUHU. METO bl U3yUEHUS KICTKH.

Knerka kak menoctHas uBas cucrema. OOmme NpU3HAKA — KIIETOK:
3aMKHYyTas HapyxHasi memOpana, moiekynbl JJHK kak renermdeckuit amnmapar,
cUcCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: JyKapuoTHyYecKass U mpokapuotruueckas. (OcobeHHoCTH
CTpoeHusl MpokapuoThdeckod kieTku. Kierounas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOM KIETKH. OCHOBHBIE OTJIWYUS PACTUTEIbHOM, >KUBOTHOU W
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
¢ynkiuu. [Tnazmatuueckas memOpana, e€ ceoiicta u ¢pyHkuuu. llurornasma u eé
opranoussl. OmgHOMeMOpaHHBICe opraHouabsl kieTku: OIIC, ammapar I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KJIETKW: MUTOXOHIPUH, IUIACTUJIBI.
[IpoucxoxxaeHne MUTOXOHApPUH W TuiacTuia. Buasl mmactun. HememOpanHbIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOUHBIM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. QYHKIMU OPraHOUIOB KJIETKU. BKIroueHus.

Snpo — perynsaTopHbIi HeHTp KieTku. CTpoeHue sapa: sjuepHas 000s104Ka,
KapuoIlja3mMa, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEWIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. llnennen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbr:  «Pacnpenenenne XHMUYECKHMX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIE».

Tabmuuer u cxemsl: «lleprogudeckas TaOauIa XMMHYECKHX SJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbI BOJb», «brocuaTe3 0enka», «CTpoeHre MOJIEKYJIbI OeIKay,
«Ctpoenne pepmenran, «HykmennoBbie kuciotel. JJHK», «CTtpoeHne MoiaeKysbl



AT®», «CTpoeHHE DYKAPUOTHUUECKON KIETKW», «CTPOCHUE KUBOTHOM KIIETKW»,
«CTpoeHHE pacTUTENIbHOW KIETKW», «CTpOeHHE MPOKAPUOTUUYECKOU KIIETKUY,
«CTpoeHue sigpa KICTKU», «YTIEeBOb», «JIumuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE [UIsl TMPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHH, JKCIEPUMEHTOB, MUKPOIpENnapaThl pPACTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

JlaGopaTopHblie 1 NpaKkTHYecKUue padoThbI:

Jlaboparopnass pabora Ne 1. «M3ydeHue KaTadUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WM KaTallasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydyeHue CTpOEHHUSI KIETOK pPaCTCHUH,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax M HxX
OMHMCAHUEY.

Tema 4. dKuzHeaesiTeJIbHOCTh KJIETKHU.

OOMeH BeIIeCcTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) U
JUCCUMIIISIIIUSL  (HEPreTUUeCKui OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U JHEPrUUM B MOHUMAaHUU
MeTaboIn3Ma.

Tunbel oOMeHa BeliecTB: aBTOTPOPHBIN U rerepoTpodHbIi. Pons dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAILIEHUN SHEPTUH B KIIETKE.

®orocunte3. CBeroBass u TemHOBass (a3el  ¢doTocuHTe3a. Peakuun
dboTtocunTe3a. IpdekTuBHOCTD hoTOoCHHTE3a. 3HAaUeHHEe (HOTOCHUHTE3A IS KUZHU
Ha 3emuie. BiusiHue ycnoBuid cpefpl Ha (POTOCHHTE3 U CIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMU.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepun. 3HAUCHUE XEMOCUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuuecknii oOMeH B KIeTKe. PaciierieHune BeliecTB, BBIIEICHUE U
AKKyMYJIMPOBAaHHE OHEPrUM B KIETKe. OTambl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KucCIOpogHOE OKHUCICHWE, WA KIETOYHOE
JIbIXaHHE. OkucnauTenbHOe dbochopunupoBaHue. OddexTuBHOCTD
SHEPTreTHIECKOTO OOMEHa.

Peaknmun wmatpuuHoro cunrte3a. ['enernueckas wuHbopmamums u JIHK.
Peanuzanus reHeTmyeckoil uHpOpManuu B KIETKe. [ €HETHMUECKHi KO M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuus — Guocunres
Oenka. Otambl TpaHchsauuu. KopupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oemnka.

Hexknerounsie dhopmbl xu3Hu — Bupychl. Mcropust otkpsitus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS W KU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesHu pacteHui, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHonedunura yenoBeka (BUY) — Bo3Oyautens CIIN/a.



O6OpaTtHast ~ TpaHCKpumIiusi, peBepraza W  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpersr: H. K. Konsnos, 1. WM. IBanosckui, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tumnbel nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oOMen», «Xmoporact», «Dorocunrted», «Ctpoenne JIHK»,
«Ctpoenue u QyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTuUYeCKui Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u ku3HeHHbIM nuki Bupyca CIIN/la,
O6aktepuodaray, «Perukamus JJTHK».

O6opynoBanue: Moaenu-anmmkanuu «Yasoenue JHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojaesib cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHNe U MHAMBUIYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiau KU3HEHHBIM HUKI KiIeTku. MHTepdaza m MuTos.
[Ipormecchl, mpotekaromue B uHTep(daze. Perumkanus — peaknus MaTpUUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunionaHBId WM TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAaOOpel.  XpOMATHUIIBI.
[{uToslOTMUECKME OCHOBBI  PAa3MHOXKEHUSI M  MHIWBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue knetkn — Muto3. Craauu mutosza. lIpoueccsl, nmpoucxonsdiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOrnYecKuil CMBICT MUTO3A.

[Iporpammupyemas ru6enb KIETKH — alloNTOo3.

dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe U nosnoBoe. Bunbl 6ecnonoro
Pa3MHOXKEHMS: [JE€JEHUE HaJBO€, II0YKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHWPOBAHUE
OpPraHMU3MOB, €r0 3HAYEHUE JIJISI CEJICKIUU.

[TonoBoe pa3sMHOXKEHHE, €0 OTIIMYHUS OT OECIOJIOTO.

Meito3. Cragum Meito3a. IIporecchl, mpoucxoisiiue Ha CTaausiax Menosa.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonornueckuii CMbICH H
3Ha4YECHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TameT (ClepMaro30uj, SIUIEKIEeTKa) — CIIepMaTOreHe3 U OBOTEHES.
Oco0eHHOCTH CTpOEHHUS SIMIEKIETOK U CclepMaro3ousioB. OIIog0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOPHOHAIBHOE  pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBLHOTO PA3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes3. lloctamOpuonanbHOe pa3zBuTue. TUIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPSAMOE, HENpsAMoe (JTuYuHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Burue pacrenuii. OHTOreHe3 BETKOBOT'O PACTEHUSI: CTPOCHUE
CEMEHU, CTaJIUU PA3BUTHUS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI pa3MHOXKEHHUS OpPraHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kieTku OakTtepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kietounsiii nukm», «Pemmmkamus JTHK», «Mutos»,
«Meiosz», «IIpsmoe u Henpsimoe pa3BUTHE», «[ aMEeTOreHe3 y MIEKONUTAIUX U
4enoBeKa», «OCHOBHBIE CTaIUA OHTOT€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOIPENapaThl «CriepMaTo30U/ibl
MJICKOTTUTAIOUIETO», «SieKneTka MiIeKonuTarmero», «Kapruokunes B KIETKaX
KOpeIllKa JyKa», MarHuTHas MOJeb-anmuiukanus «Jlenenue KIeTKu», MOJEIb
JIHK, mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKTH4YecKue padoThbI:

JlaGoparopnass pabora Neo 3. «HaOmromeHume mMuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopHast pabora Ne 4. «/3ydeHue CTpoeHHsS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy».

Tema 6. HacjieiCTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3sutus reHeTuky. Poips nuromorun
U SMOpHOJIOTMM B CTAaHOBJICHMM Te€HETUKH. Bkiaa poccuiickux u 3apyOesKHBIX
y4€HBIX B pa3BUTHUE TEHETUKHU. METOoNbl TEeHETUKH (THOPUI0IOTHYECKUA,
HUTOTC€HETUYECKUM, MOJEKYIIpHO-TeHETUYeCKUil). (OCHOBHBIE TEHETUUYECKHE
NOHATHS. [ eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpugHoe CKpemuBaHue. 3aKOH €AMHO-00pa3us TUOPUIOB TEPBOTO
nokosieHus. [IpaBwio JOMUHUpOBaHUS. 3aKOH PpACIICIUICHUS  IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oHOE M HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHeTMdeckue - OCHOBBI  JUTHOPUAHOTO  CKPEIIUBAHUS.
AHanm3upyroniee ckpemrBanue. Mcnonp30Banne aHAIM3UPYIOUIETO CKPELIUBAHUSA
JUTs1 OTIpE/IeNIeHHs] TEHOTUIIa 0COOU.

CuernieHHOe  HaclenoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapylieHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOpHUSI HACIEACTBEHHOCTH. | €eHETUUECKHE KapThl.



I'enetnka mosia. XpoMOCOMHOE OMNpeAETEHNE MoJia. AyTOCOMBI U MOJIOBBIE
xpomocombl. ['omorametrHsle W rereporaMeTHbie OpraHusmbl. HacnenoBanue
MPU3HAKOB, CIEIJICHHBIX C IMOJIOM.

N3menunBOoCTh. BHibl N3MEHUYMBOCTHU: HEHACIIEICTBEHHASI U HACJIECTBEHHAS.
Ponp  cpeabl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTHKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuallnoHHBIN psll M BapUallMOHHAsT KPUBasl.
Hopma peakunu npuszHaka. KoauyecTBEHHBIE M KAYECTBEHHBIE NMPU3HAKH U HX
HopMa peakiuu. CBolicTBa MOAUGUKAITMOHHON N3MEHYUBOCTH.

HacnencrtBenHnasi, wiM TeHOTUIIMYECKAas, W3MEHUYMBOCTh. KomOuHaTHMBHAs
U3MEHYMBOCTh. Melo3 U TMOJOBOM MpollecC — OCHOBAa KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YuHbBI MyTanuid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTHYECKUX PSI0B B HAac/IeACTBeHHON n3menunBocty H. . BaBuioga.

BuesnepHas Haci€ACTBEHHOCTh U U3MEHYMBOCT.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKa: reHeaIOTHUEeCKUI, OJIM3HEIOBBIN, IIUTOTCHETHYECKUH, OMOXUMHUYCCKUM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOe onpeaeeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHHUE, T€HOTUMUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[M[[P-ananu3a. HacnenctBeHHble 3a0oieBaHUs YEJIOBEKa: TEHHbIE OOJE3HH,
00JIE3HU C HACIEACTBEHHOM MPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHMBI
3I0pOBOT0 00pa3a >KU3HH, AUATHOCTUKHU, MPOPUIAKTUKH U JTCUCHUS TeHETUYECKUX
Oone3Heil. Meauko-reHeTH4ecKoe KOHCYJIbTUPOBAaHME. 3HAUYCHHUE METUIIMHCKON
TCeHETHKH B MIPEIOTBPAILICHUH U JICYCHUH T€HETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBumos.

Tabmumer w cxembl:  «MOHOTHOPUIHOE  CKpPEIIMBAaHHE U €ro
LIATOTC€HETUYECKAs] OCHOBA», «3aKOH pACHICIUIEHUS H €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTBI  ramer», «JluruOpumgHOoe  CKpeluBaHHE»,
«uTomorudyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIUBAHUSD, «Meiio3y,
«B3anMOIeNCTBUE QJUICNIBHBIX T€HOB», «l'€HeTHYeCKue KapThl pPaCTECHHH,
KUBOTHBIX U YEJIOBEeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHMUs,
CUCIUIEHHOTO C mnoysoM», «KapuoTtumel denoBeKka W IKUBOTHBIX», «Bubl
W3MEHYHUBOCTHY, «MoaudukannoHHas H3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakropa», «I eneTuka rpymni KpoBu», «MyTarlmOHHAsT ©3MEHYUBOCTHY.

O6opynoBanue: Mojenu-anmmInKanun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe noMuHUpoBaHue», «JlurubpuaHoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHUKpPOCKON M MHKporpenapar «lpozoduna» (Hopma, MyTanuu
(OpMBI KPBUIBLEB U OKPACKHU Tena), repOapuii «I'opox moceBHON».

JlabopaTopHble U NpaKTHYECKHUE PadOThI:

Jlaboparopnas pa6ota Ne 5. «M3yueHue pe3ylibTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPEIMBAaHUS Y APO30(UIIbl HAa TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «3yuenne MoauduKallMOHHONW W3MEHYUBOCTH,
IIOCTPOEHUE BapUALMOHHOIO PsAla U BAPUALIMOHHON KPUBOM».

JlaGopatopHast pabota Ne 7. «AHanu3 MyTauuii y Ipo30(uibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora No 2. «CocraBieHue W aHalU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema /7. Cesiexuusi oprann3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuus Kak Hayka W Npouecc. 3apoKICHHUE CENEKUUH U JTOMECTHKALHS.
Yuenne H. WM. BaBuioBa 0 TIleHTpax TMPOHUCXOXKICHUS W  MHOTrooOpa3us
KyJbTYPHBIX pacTeHui. LIeHTpbl MpPOMCXOXKACHHS] JOMAIIHUX XUBOTHBIX. Copr,
nopoja, HTaMM.

CoBpeMeHHbIE METOABI CeleKIUU. MaccoBBIi U MHAUBUAYAIbHBINH OTOOPHI B
CEJEKIIMM pACTEHUNW U KUBOTHBIX. OIlleHKa 3KcTepbepa. biM3kopoacTBEeHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHug. CKpenMBaHUE YHCTBIX JIMHUMA.
['erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuamzanmuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W
NOJIyYEHUE TOJUIUIONIOB. JIOCTHMXKEHUSI CENEeKIUMU pAaCTeHUHl, JXKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHas HWHXKEHEpUsS. Taribl
co3nanus pexkoMOuHanTHoM JIHK wu TpaHcrennbix opranu3moB. KieTounas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKkojoruyeckue W dTUYeckue  mpoobmembl. MO  —  reHeTHyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCTpauuu:

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

Tabmumpel 1 cxembl: kKapta «LIeHTpbl TPOHUCXOXKACHUS W MHOT00Opa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl m1oMamrHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHuit», «Otnanénnas ruopuauzanusy, «Padotel akagemuka M. ©. BanoBay,
«Ilomuarmmonausy, «OOBEeKTH OnoTexXHONOTHN», «KieTouHBle KYyIbTYpH U
KJIOHUpOBaHUE», «KOHCTpYyHPOBAHUE U IEPEHOC TEHOB, XPOMOCOM).

OOGopynoBaHue: MYJISKU TUIOJIOB M KOPHETIIOIOB TUKUX POPM U KYJIbTYPHBIX
COPTOB pacTeHwuil, repdbapuii «CenbCKOX03IUCTBEHHBIC PACTCHHS .



JlabopaTopHble U IpaKTHYECKHUE PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHUS CEJIIEKIWH PAaCTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  y4acTOK, B TEIUIMYHOE XO35MCTBO, J1abOpaTOpHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo1IOLIMOHHAS OMOJIOTHS.

[IpeanochIku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrnusiHuE HBONIONMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BoMtONUU. [lasieoHTONIOrMYECKHE: TOCIEA0BATEIBHOCTD
MOSIBJICHUST BHUJIOB B MAJICOHTOJOTMYECKON JIETOMUCU, TEPeXOoaHble (OPMEI.
buoreorpadudeckue: cxoacTBo u paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJCTBA W pPa3auyus SMOPHOHOB PAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTUYHBIC,
pyIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHM3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OJIIMYECKHX MyTeH y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. Jlapeuna. Ilpeanochbiiku BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHUJIBI 3BOJIONUU BHUAOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXEHHUE TMPU OTPAHUYECHHOCTH PECYPCOB, HEOMNpeeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN O0TOOD).

Cunrerndeckas teopust sBostonnu (CTD) u €€ 0OCHOBHBIEC MOJIOKEHMUS.

MuxkposBosonus. [lomymsiius kak eIMHUIA BUAA U SBOIIOIUH.

JIBxymue cuibl ((pakTOphbl) SBOJIOIMUA BUIAOB B MpUpoAe. MyTarlmOHHBIH
nporecc M KOMOWHATHBHAas M3MEHYMBOCTH. [lomynsiMoHHBIE BOJHBI U Apend
reHoB. M3omsius u Murpanus.

EctectBeHHbii 0TOOp — HampaBisomuid (Gaxrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOODA.

[IprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yiabTaT dBojtonuu. [Ipumepst
MPUCTIOCOOJICHNI Y OPraHu3MOB. ApOMOP( 036l U HIUO-aTATITAIIUH.

Bun wu BugooOpazoBanme. Kputepum Buma. OcHOBHbIE  (QOpPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DPopMbl  IBONIONUHU:  (PuiieTHYeCKas, JIUBEPreHTHas,
KOHBEPIreHTHasl, mapajuienbHas. HeoOpaTuMocTh HBOIOIUH.

[IpoucxoxaeHue oT HecleUUalIu3upPOBAHHBIX MpeakoB. IIporpeccupyromas
crieruanu3anys. AJanTUBHAS paguaIius.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnen, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mroiep, A. H. CeBepuos.
Tabnuiibl u cxembl: «Pa3BuTHE OPraHUYECKOr0 MUpa Ha 3eMiie», «3apOIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OOpsOBI  3a
cyliecTBoBaHue», «EctecTBeHHBIH 0TOOp», «MHOroo0pa3ue COpTOB pacTEHU»,
«MHoroob6pasue IIOpOA  JKMBOTHBIXY, «Jlomysamum», «MyTtauuoHnHas

U3MEHYUBOCTEY, «Apomopdossly, «Mnnoamanramuuy», «OOmas nereHepanus,
«/IBmxkymme cunbel sBoiouuny, «Kapra-cxema wapmpyra mnyrtemectBus Y.
Hapsuna», «bopsba 3a cymectBoBaHue», «IIpucrnoco0iIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJOTUYECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IUYHBIMH THUIIAMH OKPACKH,
HA0Op TUIOJIOB M CEeMSsiH, KoJuleKius «[IpuMephl 3alIUTHBIX TPUCIOCOOJIECHUMN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABIICHHS JBOJIIOIUNY», 00BEMHAS MOJEIh
«CTpoeHHEe TOIOBHOTO MO3Ta MO3BOHOUYHBIX).

buoreorpadguueckass kapra wMwupa, KouieKuus «DopMbl COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX M pacTeHui», wmojaenb ammukamusa «llepekpéct
XpOMOCOM», BJaxHble Tmpenapatbl «Pa3Butue  Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, MyTtanuu (GopMbl KPBIILEB H
OKpAaCKH TeJa).

JlaGopaTopHble M IpakTHYECKHe PadOThI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHUIOB MO MOPQOIOTHUECKOMY
KPUTEPHUION.

JlaGopatopnas pabora Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3dHuKHOBeHMe U PAa3BUTHE KU3HHU HA 3emuIe.

JloHay4dHble TpPEACTABICHUS O 3apOXKICHUM >KM3HU. HaydHble Trumoressl
BO3HMKHOBEHHUS JKM3HU Ha 3emuie: aOuOTeHe3 M TaHCmepMus. XuMHUYecKas
HBOMIOIMSI. AOHMOTEHHBI CHUHTE3 OPraHWYeCKUX BEHIECTB M3 HEOPTraHMYECKHUX.
DKCNEpUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON 3BoItolMU. HavanbHble 3Tarbl
o6uonornyeckoit »Bonroruu. ['mmoresza PHK-mupa. dopmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKHM M UX HBOIIOLIMS.
@opMHUPOBAHNE OCHOBHBIX IPYII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Kartapxeil. Apxeiickas u
nporepo3oiickas spbl. [laneo3olickas 3pa u €€ mepuoAbl: KEeMOPHIICKHIA,
OPJAOBUKCKHM, CHUTYPUNCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBINA, IEPMCKUH.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickass »pa u €€ mepuoApl: TNAJCOr€HOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMATa M TeO0JIOTMYECKUX MHpoueccoB. OCHOBHBIE JTAIlbI
ABOJIONMKM PACTUTEIBHOTO M XHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUl U
KUBOTHBIX. [losiBIIEHUE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECKOro MuHpa KaK OTpaKeHHE IBOMOUUMHA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMSA YeTI0OBEKa. AHTPONOJIOT U KaKk Hayka. Pa3Butre npencraBieHuid o
IIPOUCXOXKIAEHUN YeJoBeKa. Meroasl u3ydeHus aHTponoreHesa. CxoacrBa H
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEIOBEKA.

JBwxkymme  cuwibl  (GakTopbl) — aHTPOIOTEeHE3a. HacnenctBenHnas
U3MEHYMBOCTh W  €CTeCTBEHHbIH oTOOp. OOIecTBeHHBIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYAUN TPy/Aa, MBILIJIEHUE, PEUb.

OcCHOBHBIE CTaIUHA W BETBU JBOJIIOLMHU YEIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenbi, Yenosek npsamoxoxsamui, YenoBek HeaHAEPTAILCKUM, YenoBek
pasyMHbIid. Haxoaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIHS.

YenoBeueckne pacbl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBCTpalioujHas  (PKBaTOpUalibHAs),  MOHITOJIOWTHAS
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  MpEICTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBUSAM CYIIECTBOBAaHUs. ENMHCTBO 4YEIIOBEUYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! u cxembl: «Bo3HukHoBeHnue ColHeYHOU CUCTEMEBI», «Pa3BuTHe
opraHuyeckoro wmupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kierka», «COBpeMEHHasi CHUCTEMA OPraHUYECKOro MHUpPay,
«CpaBHEHUE AHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJIOK  IMPEIAKOB
COBPEMEHHOI'0 4YeJNOBEKa», «JlpeBHenmme moam», «/IpesHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkne pacei».

O6opynoBaHue: mymsoku  «[Ipoucxoknaenue — demoBeka» — (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAaHbOHIIA), CJIENKH WIH
M300pKEHUS KaMEHHBIX OpYIWd TEepPBOOBITHOTO dYelOBeKa (KaMHHU-YOTIIEPHI,
pyOmma, ckpebna), TeOXpoHOJOTHYecKass Tabmuia, Koiekuus «DopMel
COXPaHHOCTHU UCKOITAEMBbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble U MpaKTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «/3ydyeHue nckomaeMbIX OCTATKOB PAaCTEHUN U
KABOTHBIX B KOJUIEKLIUAX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBeIUECKUil My3ei).

Tema 3. OpranusMbl M OKpY:Ka0Aas cpeaa.

DKoJorus Kak Hayka. 3aJjaud U pa3ziesibl SKOJIOruU. MeToabl 3KOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

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

Okonornyeckue (¢akTopel. Knaccupukanus 3KoIOrH4eckux (HaKTOpOB:
abuotuyeckue, OMOTHMYECKHME U aHTPONOreHHbIe. JlelWcTBHE HKOJIOTHYECKHUX
(aKkTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JIEMCTBUIO  a0MOTHUYECKHX  (PaKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhL. Buner  O6uotmyeckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 U ero (opmel. Ilapasutusm, xoomneparus,
MYyTyalau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCATIU3M,
HelTpanu3M. 3HaueHWe OWMOTHMYECKUX B3aUMOJEUCTBUNA IS CYHIECTBOBAHUS
OpraHU3MOB B MTPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH Tnomysanuu. (OCHOBHbIE MOKa3aTelu
HNOMYJIALIMK: YHCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTbh, NPHUPOCT,
murpanus. /[nHaMuka 4ucIeHHOCTU MOMYJISLUUN U €€ PEryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, O. ['ekkens.

Tabmuuer u cxemsl: kapta «IIpupoansie 30ub1 3emum», «Cpenbl oOUTaHUS
opranu3moBy», «®doronepuoauzm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTH MOMYJSAIUU HHOY30puu-Tyhenbkuy, «llumessie nemnmy.

JlaGopaTopHble 1 NpaKTH4YeCKUue PadoThbI:

JIabopatopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTU PaCTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas paborta Ne 4. «BnusiHue cBeta Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckas padora Ne 2. «[logacuéT MIOTHOCTH MOMYJISIUN Pa3HBIX BHIOB
PaCTEHHI.

Tema 4. CooO1ecTBa M 3K0JIOTHYECKHE CHCTEMBI.

Coo0mectBo oprann3mMoB — OuorieHo3. CTpyKTypsl OWOIleHO3a: BUIOBA,
MpoCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-nomuaantel. CBsi3u B
ouoreHose.

Dkosioruyeckue cucteMbl (3kocucTembl). [loHsitue 00 »sKocucTemMe H
ouoreonenosze. OyHKIMOHAIBHBIE KOMIIOHEHThl 3KOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIEeCTB U MOTOK PHEPTHH B SIKOCUCTEME.
Tpodpuueckue (nuiieBble) ypOBHU HKOCUCTeMBbI. [luieBble Lenu u  CETH.
OcCHOBHBIE TIOKAa3aTeNu SKOCHUCTEMBbI: OuoMacca, MPOAYKLUHA. ODKOJOTHYECKUE
NUpamMuabl: MPOJAYKLIHMH, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJssiuus, pazsutue. CyKueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMa XBOMHOTO
WM [IAPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOr€HHbIE  HKOCUCTEMBIL.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akrop ycroiumBocTH 3KocucTeM. CoxpaHeHue
OMOJOrMYECKOTo pazHooOpa3us Ha 3eMIie.

VYuenne B. U. Bepuaackoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. XKuboe BemecTBo U ero ¢yHkiuu. OcoOeHHOcTH Ouocdepsl Kak
r00aIbHOM 3KOocHCTeMBbl. J[MHamMHuueckoe paBHOBecMe M oOOpaTHasi CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB U OMOTC€OXUMUUECKUE IUKIIBI 3JIEMEHTOB (yriaepoja,
azora). 30HaNbHOCTh Ouochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuectBO B Onocdepe 3emau. AHTpOIIOreHHbIE U3MEHEHUS B Orocdepe.
['nmo6anbHbIE SKOIOTUYECKHUE TPOOITIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YeJI0BEYEeCTBa. CoxpaneHue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA PAIMOHATIBLHOTO
yIOpaBI€HUs TPUPOAHBIMU PECYpCaMU U HX HCNOJb30BaHuE. JlocTrkeHus
OMOJIOTHUHY U OXpaHa MPUPO/IBI.

JdeMoHcTpanum:

IToptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxeMbl: «llumeBsle menu», «bUOIEHO3: COCTaB U CTPYKTypan,
«IIpuponubsie coobmectBay, «llenmu nuTaHus», «IKOJIOTHUECKAas TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIECa», «DKOCUCTEMA
XBOWHOro  Jjeca», «buomeHo3s Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHelmme HCTOYHUKH
3arps3HEHUs BO3/yXa M FPYHTOBBIX BOA», «llouBa — BakHeWIasi cOCTABISIONIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
pPaAMOaKTHBHOTO 3arps3HeHusi Owmochepr», «OOmas cTpykTypa Omocheps»,
«Pacnpoctpanenne xu3Hu B Owochepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopoT yrinepona B 6uocdepe», «KpyroBopoT a3ora B mpupoae».

O6opynoBanue: Mojenb-anunKanus « TunuaHaeie OMOIEHO3bI», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJeKIuu «buorienosy, «Bpenutenu BakHEHIITUX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu M KOJUIEKIMM pacTeHHl U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKHM TpYyIIaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®denepanuu, u300paxKeHUs OXpaHIEMBIX BUIOB
pacTEHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOITPAMMBI 11O
bUOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COQO, ycraHaBauBaIOTCS TpeOOBaHMS K pe3yJibTaTaM
OCBOCHHUSI OOYyYalOIIMMUCSA TpPOrpaMM  CpeIHEro  ol0miero  o0pa3oBaHUSA:
JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType IMYHOCTHBIX PE3YyJAbTAaTOB OCBOEHUS MNpeamera «buomorus»
BBIZICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHWE O0YYaIOIMMUCS POCCUICKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEJACIICHUIO, HaJlWyuMe MOTHUBAIMM K OOy4YeHUI0  OuoJoruw,
I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHHX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH U MCTOPUUECKUX TPAJAUIUN pa3BUTUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEbHOCTA I[IEHHOCTHO-CMBICJIOBBIMU  yCTAaHOBKAMM, TPUCYLUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYHE DKOJOTHYECKOTO0 IMPABOCO3HAHUSI,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA Mpeamera «buosorus» mocturarorcs B
€IUHCTBE YYEOHOWM ¥ BOCHHUTATCIBLHON JEATETLHOCTH B COOTBETCTBHH C
TPaAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPaBCTBCHHBIMHU ILIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUA BHYTPEHHEW TO3MUIMK JIMYHOCTH, MAaTPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOT'O YBa)KCHHS, OCPEKHOTO OTHONIEHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickonn denepannu, MPUPOIE U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHs ydeOHoro mpeamera «buomorusy»
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYarOITUXCS PYKOBOJACTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHMEHTAlM{, TO3UTUBHBIX  BHYTPEHHUX  YOCXKIACHUM, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOIO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B MPOIECCE Pealnu3alui OCHOBHBIX HANPAaBJICHUMN
BOCIIUTATEIIbHOM JIESTEIIbHOCTH, B TOM YMCJIE B YACTH:

1) rpakaaHCKOr0 BOCTIMTAHUS :

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00YUYarOIEeTOCs KaK aKkTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCHIICKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYLUMOHHBIX IMpaB U O0O0S3aHHOCTEH, yBaXKeHUE
3aKOHA U MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JESATEIBHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3MIIMI0O TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TIOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[I03HABATEIIPHBIX U MCCJIEAOBATEIBCKUX 3a/lad, YBaXXUTEIHLHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPH OOCYXJACHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIePKaHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPHOTHYECKOTO0 BOCITHTAHUS:

c(hopMUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU MEPE
Ponunou, ropmoctn 3a cBOM Kpal, CBOW PoauHy, CBOM $SI3bIK U KYJIBTYDY,
IIPOIIIOE U HACTOSIIEE MHOIOHALIMOHAIBHOIO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILIECHUE K IIPUPOJHOMY HACIICIUIO U MaMsITHUKAM IIPUPOJBI,
NOCTVKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX YUYEHBIX B CTAHOBJEHUE U
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYCHHUS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA 1 COBPEMEHHOI'0 00IIECTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO U 3ammuTe OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 CyNbO0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO TIOBEICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOLICHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaauusiMHA Hapo10B Poccuu;

4) 3cTeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4HOTO M
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE SMOLMOHATBHOTO BO3JIEHUCTBUS KUBOM IIPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BHIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISITh KaU€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHHSA, GOPMHUPOBAHHUS KYJIbTYPbI 3/10POBbS U
IMOIMOHATBLHOTO 0JIArONOJyYHSI:

NOHUMAHUE W peanu3alnus 3J0pOBOTO U 0Oe30macHOro olpasza KU3HU
(3mopoBo€  mUTaHUE, COOJIIOJICHME TUTMEHMYECKHX MpPaBWI U HOPM,
cOaTaHCUPOBAHHBIM pPEXUM 3aHATUM U OTABIXA, peryisipHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 370POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTUBHOT'O
0€301acCHOT0 MOBEJACHUS B CUTYALIUSIX, YTPOXKAIOIINX 3J0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUATUS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPY10BOI0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MAacCTEpPCTBa, TPYyAOT00UE;
TOTOBHOCTh K aKTUBHOM JIESITEIHHOCTH TEXHOJIOTHYECKONW U COIUATIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO

BBITIOJHSTH TAKYIO I€SITEIbHOCTB;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BBHIOOp Oyaymeld mnpodeccun U Peann30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpPa30BaHMUIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

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

MOBBIIIICHUE YPOBHS DKOJOTHYECKOM KyJIbTYypbl: TPUOOPETEHHE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA s
OKPY’KAIOIIEH CPEIBI;

OCO3HAaHHE TJI00aJBPHOTO XapakKTepa JKOJOTHYECKUX MPOOJIeM U TMyTed uxX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble MPH HW3YYCHUU OHOJIOTHH
3HAHUSL M YMEHHUSI MpPU pEIIeHHH MpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHS B 3KOCUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, OMOChEepHI);



AKTUBHOE HENPUATHUE JEUCTBUM, MPUHOCIUIUX BpEd  OKPYXkKarolen
MPUPOAHON Cpele, YMEHHE MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHYCCKUC
MOCJIC/ICTBUS MPEANPUHIMACMBIX JEHCTBUN U MPEAOTBPAIIATh UX;

HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTUIECKON KYIBTYPHI,
OTIbITa JEATEITBHOCTH AKOJIOTHICCKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B NMIPAKTHUYECKOHN NEATEILHOCTH IKOJOTHUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIICCTBEHHOW IMPAKTUKH, OCHOBAaHHOTO Ha JIMAJIOTe
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIHUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHUTATEIBCKON KYyJIBTYpPbl KaK CpEACTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH M TIO3HAHUS MUPA;

NOHMMaHUE crenuduKkd OWOJOTMM KaK HayKd, OCO3HaHHMS €€ polu B
(GbOpMHUpPOBAaHUYN PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO
NpeJICTaBlICHUsT 00 OKpY)KaroIeM MHpE KakK O €AWMHCTBE NMPHUPOJIbI, YEIOBEKA U
oOmecTBa, B IO3HAHMHM TPUPOJHBIX 3aKOHOMEPHOCTEH MW PEHICHUU MpoOJieM
COXpaHEHUS IPUPOJTHOTO PABHOBECHUS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU AJIE COBPEMEHHOW NMBHIM3AINU:
oOecrieuyeHus: HOBOTO YpPOBHSA Pa3BUTHUSI MEIHUIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHUM,  CIOCOOHBIX  pElIaTh PEeCcypcHble  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXO/A U3 TI00ATBHBIX AKOJIOTHYECKUX MPOOIieM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  pPa3BUTHIO,  PAlMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECypcoB M (OPMHPOBAHWIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHOJOTUYECKUX 3HAHUU B IENSIX
MOBBIIIICHUSI  OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOM TPaAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTHU oOydarommxcs, (GpopmupyeMoit
MIPU U3y4YEeHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJOB MMO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNb30BaTh TMOJydyaeMble 3HAHUS JUIA aHaIu3a W
OOBSICHEHHS SIBIICHUW OKPYXKAIOMIEr0 MUpPAa W MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB H
MMEIOIINXCS JAaHHBIX C IIEJIBIO TIOJYYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIOJIb30BATh OMOJOTUYECKUE 3HAHMS IS
penieHus Mpo0OJIeM B pEaTbHBIX )KH3HEHHBIX CUTYAIHUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JIeATETHbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCIIEAOBATEICKYIO ACSITEIIHHOCTh HHINBHUIYAIBHO U B TPYTIIIC;



FOTOBHOCTh M  CHOCOOHOCTb K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yiabTaThl OCBOEHUS ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4uMMble g (HOPMHUPOBAHUS MHUPOBO33PEHUSI OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKarolue
LEJOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHEHU(PUKY METOJI0OB MO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEprus, SBICHHE, MPOILECC,
cUCTeMa, Hay4yHbIM (pakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,

UcclieloBaHue,  HaONMIOJeHue,  HM3MEpPEHHE,  OKCIEPUMEHT U JIPYrux),
yHUBEpCAJIbHbIE Yy4eOHbIe JeWcTBUS (IMO3HABAaTENbHbIE, KOMMYHUKATHBHBIE,
PETYISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHAIBHOU
IPaMOTHOCTH W  COIMAJIbHOM KOMIIETEHUMHU OOydYaloIIMUXCs, CIOCOOHOCTD
oOyuaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHMS W  YHUBEpPCaJbHbIC Y4YcOHBIC JCHCTBUS B
MO03HABATEIBHOM M COLMAIBLHOM MPAKTHKE.

MeranpeaMeTHbIE PE3yJNbTaThl OCBOCHHS MPOrPaMMBbI CpPEIHETrO O0OIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBnagenne YHHBepPCAJIbHBIMH yueOHBIMU NMO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30BbIe JJOrHYecKHe JeHCTBHS:

CaMOCTOSATEIbHO  (POPMYJIHMPOBATH W aKTyaJlM3UpoBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUNA TPUEMBI JOTHYECKOTO MBIITUICHUS
(amanu3a, cUHTE3a, CpaBHEHHUsI, Kilaccu(pUKaIuy, 0000IIeHHs ), paCKPbIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIWBATH
CBSI3M C IPYTUMU MTOHSATHSIMU);

OTpeNeNsITh LETN JeATeTLHOCTH, 3a/iaBas IMapaMeTpbl M KPUTEPUH HX
JOCTHXKEHUS, COOTHOCUTH PE3YyIbTaThI IEATEIbHOCTH C MOCTABICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHS IS 00BsICHEHUS! (DaKTOB U SBIICHUN
YKUBOW IIPUPOJIBI,

CTPOUTH JIOTUYECKHE pACCYXICHUS (MHIYKTUBHBIC, METyKTHUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICbHBIE  CpeACTBa A MIPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHONIICHWA B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTHBOPEYMH  Pa3HOTO  pOJAa,  BBIABICHHBIX B  Pa3IWYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palatrbiBaTh IJIaH pEUIEHUsS MPOOJEeMbl C Y4E€TOM aHalIn3a MUMEIOIIUXCS
MaTepHATBHBIX M HEMaTePUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISM, OIICHUBATh PUCKH TIOCIEACTBUHN ACATEIBHOCTH;

KOOPJIUHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSX  PEaJbHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUN XKU3HCHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE TeHCTBHA:

BJIQ/ICTh HABBIKAMU Y4EOHO-HUCCIIEA0BATEIBCKOW M MMPOCKTHOM JACATEIBHOCTH,
HaBbIKAMU  pa3pelieHHsl MpoOJIeM, CIOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSTEIILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTUYCCKUX 3a7a4, IPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BUABI JICATCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €TI0 HHTEPIPETAlHH, NPEeoOpa3OBaHUI0O M NPUMCHCHUIO B YYeOHBIX
CUTYaIlUsSX, B TOM YUCJIC TIPU CO3JITaHUN YUEOHBIX U COIUATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATUSMU U METOJIAMU;

CTaBUTh W (HOpPMYJIHpPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTeIbHOMN
IESTeTFHOCTH U )KU3HCHHBIX CUTYaIUsX;

BBISIBIIATH IPUYMHHO-CJIICACTBEHHBIC CBS3W W aKTyaJU3WpOBaTh 3ajaudy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI JUIS JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJIE€ PEIICHUS 3aJadyd  Pe3yibTaThl,
KPUTHYECKU OIICHWBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsIM, OIICHHBATh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH II€JICHATIPABICHHBINA TTOUCK MIEPEHOCa CPENICTB M CITOCOOOB
JEHCTBUS B IPO(ECCHOHATBLHYIO CPEY;

YMETh MIEPEHOCUTH 3HAHKS B TTO3HABATEIFHYIO U MPAKTUYECKYIO 00IacTu
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX IPEIMETHBIX 00JIaCcTeH;

BBIIBUTATh HOBBIE WJICH, MpEJIaraTh OPUTHHAIBHBIE TIOJXOMbI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUS.

3) padota ¢ nundopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIH (TEKCTEe yueOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTHYECKUX CIIOBApAX W
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B UHTEpHETE), aHATM3UPOBATH



HHOOPMAITUIO Pa3IMYHBIX BUIOB U (OPM TPEACTABICHUS, KPUTUICCKH OIICHUBATH
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTE;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoil uHboOpMaIlh, HEOOXOIUMOM JJIsi BBIMIOJHEHUS YYEOHBIX
3azay;

NpHOOPETaTh OIBIT MCIOJIb30BaHUSA WH(OOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTUMaIbHYIO  (OpMYy  TNpEaCTaBICHUS
Oounonornyeckoit mHpopManuu (CXeMbl, TpapuKh, JHArpaMMbl, TaOJIUIIBI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIM f3bIK B KadecTBE CpeACTBA Npu padore
OMOJOTMYECKON  HMHPOpMAIMEH: TPUMEHATh XHUMHYECKHE, (U3HUECKHE U
MaTEMaTUYECKUE 3HAKU W CUMBOJIBI, (DOPMYJIbI, aOOpeBHATypy, HOMCHKIIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHME  CpEICTBa
HaTJISTHOCTH;

BJQJCTh ~ HABBIKAMH  PACIO3HABaHWsS W 3alMTBl  HWH(OpMAIIUH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiajeHne yHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHY JeCTBUSIMM:

1) obomenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTENIHLHO BBINIOJHEHUS TIpejiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIMKA IPYTHUX YYaCTHUKOB
Jajiora Uiy TUCKYCCUH);

pacmo3HaBaTh HeBepOallbHbIE CpEACTBA OOIICHMS, MOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMSTYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJIQJICTh PA3NIMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJCHCTBUSA, TTOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOU (hopme hopMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHASI eI TeJIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYINECTBA KOMAHIHONW W WHAWBUIYATHHOM
paboThI IpH peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOICHCTBUS TIPH PEIICHUN YUCOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JIEUCTBHA C y4E€TOM OOIIHMX
WHTEPECOB M BO3MOXKHOCTEHN Ka)XJOTO WieHa KOJUICKTHBA;



NpUHUMATh LEIA COBMECTHOM  JIEITEIbHOCTH, OPTraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUSA IO €€ NOCTUXKEHMIO: COCTABJIATH IUIAH JIEUCTBUM,
pacupenensiaTh poid ¢ YY4ETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBAaTh KAyeCTBO CBOEr0 BKJIAJa M KaXKJIOIO0 YYaCTHUKA KOMAaHIbl B
o0t pe3yabTaT o pa3pabOTaAHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHWBAThL WAEHU C TMO3UIUH HOBU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKOW 3HAUNMOCTH;

OCYLIECTBIJIATh TO3UTHUBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYAIUsX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITH HHUITUATHBHBIM.

OBJ1aleHNe YHUBEPCAJIbHBIMHU PeryJIATHUBHBIMHY 1€ CTBUSIMU

1) camoopranmu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBISBJICHUS MpPOOJIEM M UX
peleHns B )KU3HCHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUN I1I€NIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MPUPO/IE,
CBOEMY 3JI0POBBIO M 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATENIbHYIO JIESTEIbHOCTD, BBISBISATH
npo0OJieMbl, CTaBUTh U (POPMYIHUpOBaTH COOCTBEHHBIE 3aJja4l B 00pa30BaTEeIbHON
NEATENIbHOCTY U )KU3HEHHBIX CUTYaLUSX;

CaMOCTOSATEJIbHO  COCTABJISITh IJIaH pEHIeHHs MNpoOJieMbl ¢ y4E€TOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHU;

J1aBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacHIMpATh paMK{d y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTD
3a pEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW HPYIAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUM, TOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJIQJICTh ~ HABBIKAMH  TIO3HABATEIBHOM  pediekcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUA W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJbTATOB U
OCHOBaHWM, MCTOJb30BaTh MPUEMBI PeIICKCUU IJIST OIEHKH CUTYaIllH, BbIOOpa
BEPHOI'O pELICHNS;

YyMETh OLICHUBATh PHUCKHM M CBOCBPEMEHHO NPUHHAMATh PEUICHHUS MO HX
CHIDKECHUIO;



[IPUHAMATh MOTHBBI M apryMEHTHl JAPYIMX IIPH aHAJIW3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CE0N U APYTHX:

MPUHUMATh ce0sl, MIOHMMAasl CBOM HEJAOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M ApPryMEHTBHl JPYTHX [PHU AaHAINA3E PE3YJIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MIPABO APYIUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbTathl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamMera «buonorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TIO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CUTYyallUsX, a TaKKe B pPealbHBIX
KU3HEHHBIX CHUTYyallMsAX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mnpenmeTHbIC
pe3yIbTaThl MPEACTABICHBI 10 TOJIaM 00yUYCHHS.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs ydeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAyYHOTO MHUPOBO33PEHHMS, O BKIAJE POCCHUMCKUX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTHU Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHHE OHOJIOTMYECKHUX TEPMHUHOB U TOHSTHIL:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M MpeBpallleHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIHS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKHE TEeOopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajdbHasl J0rMa MOJIEKYJApHOH Ouonoruu), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. V. BaBunoBa), onpeaensiTh TrpaHUIIbI
UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAMHU HAYYHOIr'O MO3HAHUS B OMOJIOTHU: HAOIIOACHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOIECCOB W SIBIICHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BBIABMXKEHUE  THUIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEJIUYMHAMH, OOBSICHEHUE MOJYUYEHHBIX



PE3YNIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BHIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB,;

yYMEHHE BBIICIATH CYIIECTBCHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: 0OMEHa BEUIECTB W MpEBpallleHUs] PHEPruu B KieTke, (OTOCHUHTE3A,
IJIACTUYECKOTO0 M JSHEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Meno3a,
OIUTOJIOTBOPCHMS, PA3MHOKCHHS, WHAMBUIYAIbHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH MOJYyYCHHBIC 3HAHWS I OOBSCHEHUS OMOJIOTHYCCKUX
IIPOIIECCOB U SABJICHUH, NI MPHHATHS TMPAKTHUYCCKUX PEIICHUN B IMOBCEIHEBHOU
KU3HU C 1eJbl0 o0ecreyeHus Oe30MacHOCTH CBOETO 3/I0POBbsl U 3/10POBbS
OKPY’KAIOIIUX JIFOJICH, COOJIFOICHUSI HOPM TPaMOTHOT'O TIOBEJICHUS B OKpY Karolen
NPUPOJHON Cpejie, TMOHMMAaHWEe HEOOXOJAUMOCTH HWCIIOIb30BAHUS JIOCTHIKCHHM
COBPEMEHHOM ouooruu U OMOTEXHOJIOTUH TUTST paIMoOHaILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE pemiaTh JJIEMEHTApHbIE TI'E€HETHYCCKHME 3a/Jlayd  Ha MOHO- W
JTUTUOPHUIHOE CKpEIIMBaHWEe, CIICTUICHHOE HACJeJI0BaHUE, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKpPEIIMBAaHMS ISl TIPEICKa3aHUs HACJICIOBaHUS NPHU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBIMIOJHATH JA0OpATOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
paBuia mpu pabore ¢ ydeOHBIM U J1a0OpaTOPHBIM 000PYyI0BAHUEM;

yMEHHE KPUTHUYECKH OIEHUBATh U HMHTEPIPETHUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TIICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBAa MAacCOBOW MH(pOpPMAaINU, HAYIHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCIICIOBAHUN B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaThb COOCTBEHHbIE THCHbMEHHBIE U YCTHBIE COOOIICHHS,
00001m1ass OMONOTHYECKYI0 MH(MOPMAIIUIO M3 HECKOJbKHUX HCTOYHHKOB, IPaAaMOTHO
MCITIOJIb30BaTh OHSITHUIHBIN armapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buomorus» ¢ 11
Klacce NOIKHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE€ W POJU OHOJOTHUU 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 OuWomornu, (yHKIIMOHAIHHOM
IPaMOTHOCTH YE€JIOBEKa JJISl PEIICHUs )KU3HCHHBIX 337124,

YMEHHE DPACKPHIBATH COJEPKAHUE OMOJOTHUYECKUX TEPMUHOB W TIOHSTHH:
BU/I, TOMYJSLUSI, TEHOPOH, SBOIIOLHUS, ABMKYIIUE CUIIbI ((DaKTOPBI) IBOJIOIMUH,
MPUCIIOCOOJIECHHOCTh OPraHU3MOB, BUA000Pa30BaHUE, SIKOJIOTUUECKUE (PAKTOPHI,



DKOCUCTEMA, TPOAYLEHTHI, KOHCYMEHTHI, pEAYyLUEHTHI, I[eMH IUTaHUS,
AKOJIOTUYECKasl MUupaMujia, OuoreoreHos, ouocdepa;

yMEHHE W3JIaraTh OWOJOTHYECKUE TeopuH (IBOJIOIMMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OBOJIOIWHK), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrea K. M. Bbapa, yepenoBaHusi IJIaBHBIX HANpaBlI€HUU U
nytedt spomoruu A. H. CesepuioBa, yuenust o ouochepe B. U. Bepnaackoro),
OTIPEEISITh TPAHUITBI X TPUMEHUMOCTH K YKHUBBIM CHCTEMaM;

yYMEHHE BIIaJIETh METOJaMU HAYYHOTO MTO3HAHMS B OMOJIOTHH: HAOIIOICHUE U
ONMCAHKWE JKUBBIX CHCTEM, IPOIIECCOB W SBJICHUH, OpraHW3allds W IPOBEICHUC
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJIBH)KCHHE  THITOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEX/Yy HCCICIyEMbIMH BEIMYMHAMH, OOBSICHCHHE TOJYyYCHHBIX
PE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUHW M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKK CTPOCHHUS OMOJOTHYSCKUX
O00OBEKTOB: BHJIOB, TMOIYJSAIHWK, MPOJYIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOTeOIIeHO30B W JKOCHCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMSs, MPHUCIOCOOJEHHOCTU
OpraHU3MOB, JICHCTBHS DSKOJOTHYECKHX (PAKTOPOB HA OPTraHM3MBI, IEpeHOCca
BEIIECTB M TOTOKAa HSHEPrUM B DSKOCHUCTEMAaX, AHTPOMOTECHHBIX HM3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHX
ITUKJIOB B Ouocdepe;

yMEHHE MPUMEHSATH MOJyYEHHbIE 3HAHUS JJIsi OOBSICHEHHUS OMOIIOTMYECKHUX
NPOLIECCOB U SIBJICHUH, NI MPUHITHS MPAKTUUECKUX PEIICHUM B MOBCEIHEBHOMN
KU3HA C IeNbl0 o0ecredeHus Oe30MacHOCTH CBOETO 3/I0POBbSl U 310POBbS
OKPYXAIOIUX JIIOJEH, COOTIOACHUS HOPM TPaMOTHOTO TIOBEACHUS B OKpY>Karomen
NPUPOJHON Cpejie, MOHMMaHWE HEOOXOJMMOCTH WCIIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTUHU JJIS1 PAIIMOHATBHOTO TPUPOIONIOIE30BAHMS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a7a4M, COCTABIATH CXEMBbI
MepEeHOCca BEIIECTB U YHEPTUU B 3KOCUCTEMAaX (LIETIH MTUTAHUA);

YMEHHE BBITIONHITH JTA0OpATOPHBIE WM MpakTUYecKue paboThl, COOII0IATH
mpaBmiIa mpu padboTe ¢ yueOHbIM U TaO0OPATOPHBIM 00OPYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHWBATh U HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00aTbHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHUS,
0000m1as Onuonornyeckyro MHGOPMAILMI0 U3 HECKOIbKHUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUUHBIN anmapaTt OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne n/m P Kontpoabubie | IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThl padoTsbI
pecypchl
bu6moreka [IOK
! bronorus Kax Hayxa 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M X OpraHU3aIIHs 1 bubmorexa [TOK
P i https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
X 1
3 WMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHEEATEIEHOCTE KICTKH 0 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHue 1 MHIMBUAYaJIbHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE 1 H3MEHYMBOCTE 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuus oprann3MoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTUH https://m.edso0.ru/7f41c292
bubmuorexa [JOK
8 P 1
CACPBHOC BpOMA https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
Ne n/m Kourpoabnsie | IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bu6moteka [IOK
! IBOMOUKOHHs GHOIIOT K o . https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHSMEL 1 OXpyXaiomas cpella https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01mecTBa 1 SKOJIOTHIECKUE CHCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
> Pesepstioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
bu6motexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto 161 TO3HAHMS )KUBOW TPUPOIBIL.
[IpakTnueckas padora Ne 1
2 «Mcnonp30oBaHKe pa3IMIHBIX 1 0.5 Bubamorexa [IOK
P ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJIOTMYECKUX 0OBEKTOBY
buonoruueckue cuctemsl, TPOLIECCHI bubnuoreka [{IOK
3 1
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKkui cocTaB KiaeTku. Boga u 1 bubmuorexa [JOK
MUHEPaIbHBIE COJIU https://m.edsoo0.ru/863e674e
bubmuorexa [JOK
5 b . 0 1
eatiit. COCTaB M CTpOCHHE berkon https://m.edso0.ru/863e6b72
DepMeHThI — OUOJIOTUYECKUE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuorexa [IOK
KaTAJINTUYECKOU aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha IprUMepe aMHIIa3bl
WJIM KaTalasbl)»
bubmuoreka [JOK
7 v JI 1
TICBOBL ST 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

bubmuorexa [JOK

8 HylIenHoBbIE KHCIOTEL AT https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTO1bl U3ydeHUS bubnuoreka [IOK
kieTku. Kierounas reopust https://m.edso0.ru/863e6e88
10 Knerka xak 1ienocTHas KkuBast
cucrema
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlabopaTtopHnas pabota Ne 2
«M3yueHune cTpoeHus KIETOK Bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MHKpOIIperapaTax u ux
OTIMCAHUE
bu6mmoreka [JOK
12 OGMEH BEIECTB WM METAG0MH3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 Porocuites. Xemocuites https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckui 0bmen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlaboparopHast BuGmiorexa LLOK
15 pabota Ne 3 «HabmroieHne MuTO3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlKa JIyka Ha
TOTOBBIX MUKpPOIpenapaTax»»
16 Buocunres O0enka. Peakiyst bu6nmuoreka [JOK
MAaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6nmuoreka [JOK
17 Tpanciaws — Guocuntes e https://m.edsoo.ru/863e796e
18 Hexnerounsie (opMbl )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

bu6moreka [IOK

19 @OopMBI pa3sMHOKEHHSI OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuotexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJTOBBIX
kjeTok. OmIo10TBOpEHHE.
21 JlabopaTtopHnas pabota Ne 4 05 bubnuotexa [JOK
«3yuenne CTpOEHHs MOJOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpernapaTaxy»
29 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
23 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU U U3BMEHYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJICIOBAHUS
24 MpU3HaKOB. MoHOTHOpUIHOE bubmorera IJOK
] https://m.eds00.ru/863e8878
CKpeIIMBaHHE
UTHOPUIHOE CKpEIIMBaHue. 3aKOH
A U et bubmuorexa [JOK
25 HE3aBHCHUMOTI'O HACJICI0BAHMS
https://m.edsoo.ru/863e89a4
MPHU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTopHas paboTa
Ne 5 «M3y4yenue pe3yapTaToB bubnuorexa [IOK
26 0.5
MOHOTHOPUIHOTO U TUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpeIIMBaHUs Yy AP030(dUIIbI Ha
TOTOBBIX MHKpPOIpenapaTax»»
27 I'eneTuka mona. HacnegoBanue bubnmuoreka [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 IIOJIOM

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

N3menuusocts. HenaciencrBennas
M3MEHUYMBOCTH. JlaboparopHas

pabota Ne 6. U3ydenue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUAITMOHHOTO PsiJia U
BAPUALIMOHHON KPUBO»
HacnencrBenHast U3MEHUHBOCTb.
29 JlabopaTtopnast pabota No 7. 1 05 bubnuotexa [JOK
«AHanmm3 MyTanui y 1po30(uiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpEnapaTax»
bu6moreka [{OK
30 Penernia venoseka 1 https://m.edso0.ru/863e8d78
Peseprubiit ypok. O600111eHIE 11O
31 TeMe «HacaeacTBEHHOCTD U 1
W3MEHYUBOCTh OPraHU3MOB»
bu6mmoreka [JOK
32 (CenekLILs KaK HayKa i IpoLiece L https://m.edso0.ru/863e9214
33 MeToabl U JOCTHKECHUS CENCKITUU 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTexnonorus kak orpacib 1 bubnunoreka [IOK
MPOU3BOJICTBA 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

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabusie | IlpakTnueckue
n/n Bcero u3yyeHusi | 00pasoBaTe/bHbIE
padoTsbI padoThI pecypebi
1 DBOJIIOIHS M METOJIBI €€ U3YUICHHS 1 bubmorexa LHOK
https://m.edsoo0.ru/863ea20e
9 Hcropus pa3BuTus IpeacTaBIeHUN 1 bubnuoreka [IOK
00 3BOJIOLIUU https://m.edso0.ru/863e9570
bu6moreka [{OK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomynsius kak s1eMeHTapHas
€IMHULIAa BUJA U IBOJIIOLIHH.
4 JlaGopaTtopnast pabota Ne 1 1 0.5 bubmorexa [JOK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBKyIue Cuibl (JIeMEHTapHbIE 1 bubnuoreka [IOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennsIii 0TOOp 1 €ro GopmbI 1 httos://m.edsoo.ru/863eedo
Pe3ynbratel 3BoMIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTtopHas 1 05 bubnunoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
8 Hanpasnenus u nytu 1 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

HeobpaTumocTs 3BOTIONNN

Ucropust )xu3Hu Ha 3emiie U METOIbI

10 N
e€ U3ydeHUst
11 I'mnoTe3bl IPOUCXOKACHUS JKUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMIie MO dpaM U bubnuotexa [JOK
MepuoIam https://m.edsoo.ru/863eabbe
OcCHOBHBIE ATarbl SBOJTIOIUN
PaCTUTEIBHOTO U )KUBOTHOTO MHUPA.
13 [IpakTiueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHne nckomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKIIHSIX»
CoBpemeHHas cuctema bubnuoreka [IOK
14
OPraHu4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeTIoBEKa (aHTPOIIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JIBwxyimue cuibl (pakTopsl) bubnuoreka [IOK
aAHTpOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YernoBeKa
18 Yenoseueckue pacsl U IPUPOIHBIE bubnunoreka [IOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrIit ypok. O6001IEHNE TIO
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMIie»
20 DKOJIOTHUs KaK HayKa
21 Cpenbl 0OUTaHHS U IKOJIOTUYECKUE bubnunoreka [IOK



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

(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdotoruueckre 0cCoOeHHOCTH

22 ACTCHHI U3 PA3HBIX MECT 0.5 bubmorexa [IOK
P P ' https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas padota
Ne 4. «Bnusinue cBeTa Ha poCT U
Pa3BHUTHE YEPEHKOB KOJICYCa
bu6mmoteka [IOK
2 b
3 HOTHHECKAE (paKTOpbI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiun. [paktuaeckas padota
24 Ne 2 «IToxacuéT IIoTHOCTH 0.5
MOMYJISILIUI pa3HbIX BUIOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — bubnuoreka [IOK
OuoreHo3 https://m.edsoo.ru/863eb46a
26 OKOJIOTHYECKHUE CHCTEMBbI bubnuorexa [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE [TOKA3aTeIN SKOCUCTEMBI.
27 DKOJOTUYECKUE TUPAMUIbI bubmorexa [JOK
_ PaMITIBL. https://m.edso00.ru/863eb5fa
CaoiictBa 3kocuctem. Cykneccus
28 [IpupoaHbIE 3KOCHCTEMBI
29 AHTpPOIIOTEHHBIE IKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuorexa [IOK
JKOCHUCTEMA 3EMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnunoreka [IOK

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 UYenosedecTBo B Onocdepe 3emaun 1
33 CocytecTBoBaHUE MPUPOJIBI U 1 bubnuotexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo011IecTBa 1 SKOJIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 10-11 knaccsl/ 3axapoB B.b., Pomanosa H.I., 3axaposa E.T.; nox
penakmueit Kpukcynona E.A., O0111ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO

«Pycckoe ¢ia0BO - yYEOHHUK»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



JIOKYMEHT MOAMVICAH 3MIEKTPOHHON MOAMMCHIO

MYHULIMNAJIbHOE OBLLEOBPA3OBATEJIbHOE YYPEXXAEHUE 12.10.23 07:30
APXAHIEJIbCKASAl CPEQHAA LWKOJIA UMEHU NUCATENA U.A.TOHYAPOBA, (MSK)
Becnanoa Onbra BanepbesHa, McnonHsiowmii 0653aHHOCTM AvpekTopa

Ceptudukat 265941660538EB4EA6F7671199835982
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