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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl M0 OMOJOTUU TEOPETUUYECKYIO OCHOBY IS
ompeneeHusT MOAX0A0B K (hOPMHUPOBAHUIO COACPKAHUSA YUEOHOTO TpeaMeTa
«buonorus» cocraBunM: KoHuenrtyanbHbele nosoxenus ProC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHUs, PE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YpPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 O0OIIUX
HesIX M NPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmiero oOpazoBanusi B Poccuiickoit ®Denepanuu, a Takxke
MOJIOKEHUS O crierurKe OMOI0THH, €€ 3HAYCHNUN B TIO3HAHUY KHBOW MPUPOIBI
U o0ecrieueHUH CYIIECTBOBAaHUSA uejoBedeckoro obmiectBa. CorjacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPENENICHbl OCHOBHbIE (YHKIIMHM TMPOTPAMMBI IO
OuoJIoruu U €€ CTPYKTypa.

[Iporpamma mo Ouosioruu Aa€T TpEeACTaBICHHE O MeNsIX, o0 oOmen
CTpaTeruu OOy4YeHMs, BOCIHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCA CpPEACTBAMHU
yueOHOoro mnpenmera «buosorus», omnpexaenser oO0sA3aTENbHOE MPEIMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeielieHue T0 pas3feiaM U TeMawm,
PEKOMEHYyEMYIO IOCJIEIOBATEIbHOCTh H3y4Y€HUsd Y4YeOHOro Marepuana ¢
y9€TOM  MEXKIPEAMETHBIX W BHYTPHUIPEIMETHBIX  CBSI3CH,  JIOTHKHU
00pa30BaTeNLHOrO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaMm
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIBHOM
NeATEeIbHOCTH/Y4E€OHBIX JIEUCTBUN OOYyYaIOIMMXCSI MO0 OCBOEHHUIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorum (10-11 xmaccel, 0a30BBIi YpPOBEHB)
peanu30BaH MPUHIUMI MPEEMCTBEHHOCTH B HW3yYE€HHMM OUOJOTUM, Onaromaps
YyeMy B HEH TMpPOCMATpPUBACTCS HAMPABJICHHOCTh HA pa3BUTHUE 3HAHUMH,
CBA3aHHBIX C (OPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX ~ OPUEHTAlMA  JIMYHOCTHU,  DKOJOTUYECKOTO  MBIIUICHHUS,
IPECTAaBICHU O 37A0pOBOM 00pa3ze >KU3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyKaromen npuponHon cpeae. Iloatromy Hapsgy € U3y4YEHUEM
00111€0MO0JIOTUUECKUX TEOPHM, a TaKKe 3HAHUN O CTPOCHUM >KUBBIX CHUCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IMPOIIECCOB B
mporpaMme Mo OWOJIOTUU YAEJIEHO BHHUMAHHUE HCIIOJIb30BAHUIO TOYYCHHBIX
3HAHWH B TIOBCETHEBHOM JKU3HM JIJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B TOM YHCJIE:
OpopUIaKTUKKA ~ HACIHEACTBEHHBIX  3a00JIeBaHUW  YEJIOBEKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU



11e1eCO00pa3HOro0 TOBEACHUS B OKPYXKAIOLIEH MPUPOAHON cpene, aHamn3a
BIIMSIHUSL XO3MCTBEHHOM JEATEIbHOCTU YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHHE BHHMaHUS K  MPUKIATIHON
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HEO0OXOAMMOCThIO 00€CTIeUeHUs YCIOBHUM MU pEUICHUsI OJHON M3 aKTyaJlbHBIX
3a/a4 IIKOJIBHOTO OMOJOTHYECKOro OoOpa3oBaHMs, KOTOpas Mperoaraet
dbopmupoBaHre y 00yJaronuxcsi CIOCOOHOCTU aJanTUPOBATHCS K U3MEHEHUAM
JTUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHUpA.

buonorus Ha ypoBHE cpeAaHero oOuiero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
Mecto. OHa oOecnieunBaeT (HOPMHUPOBAHKE Y OOYUAIOMIMXCS TPEACTABICHUN O
HAay4YHOU KapTHHE MHUpa, pacimpseT u 00001aeT 3HaHus O )XKHUBOUW TIpUpoe, e
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3aIlMy U IBOJIOIMH, CO3TAET
yCIIOBUS JUJIsi: TIO3HAHUA 3aKOHOB JKMBOM  MPUPOJBI, (HopMuUpoBaHUS
(PYHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M Oe3omacHoro oOpasa
KU3HH, DKOJOTHYECKOTO MBIIUICHHSI, IIEHHOCTHOTO OTHOIICHHUS K IKHUBOKN
MIPUPOJIE U YETIOBEKY.

Bonpmoe  3Haduenwe  OWOJIOTHST  MMEET  Takke JUIA  PEHICHUS
BOCIIUTATEIbHBIX W PAa3BUBAIONIMX 3aJad CpeAHero oomiero obpa3oBaHMs,
couanu3anuu oOydaromuxca. M3ydeHne OMOIOTHM OOECIEUMBAET YCIOBUS
TSt dbopmupoBaHUs WHTEJUICKTYabHBIX, KOMMYHUKAIIMOHHBIX |
UHGOPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJbTYphl, CIOCOOCTBYET
WHTErpalui OMOJIOTHYECKUX 3HAHUU C MPEACTaBICHUSMU W3 JAPYTUX YU4EOHBIX
IpEeIMETOB, B YaCTHOCTH, (u3uku, xumun u reorpaduu. HaszBanHbie
MOJIOKEHUST O TpeHa3HaYeHUuU ydeOHoro mnpeaMeta «buosorus» cocraBuiu
OCHOBY ISl OMNpEAENICHHUs TMOAXOJ0B K OTOOPY U CTPYKTYPUPOBAHHUIO €ro
coJiepKaHusl, MPEICTABIEHHOTO B IPOrpaMMe 0 OHUOJIOTHH.

OTt60p conepxkanus yueOHOTO npeameta «buosorus» Ha 6a30BOM ypOBHE
OCYUIECTBJIEH € MO3UIMH KyJIbTYpOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs: JOJDKHBI OCBOUTH 3HAHUSI M YMEHUS, 3HAUUMBIC IS
dbopmupoBaHusi OO0IIEH KyJIbTYpbl, OMNPEICIAIONIUME aJCKBATHOE TMOBEJCHUE
YeJIoBeKa B OKPYIKaroIIel MPUPOIHON cpejie, BOCTpeOOBaHHBIC B TIOBCEIHEBHOM
KU3HUA U TIPAKTUIECKOU NesTenbHOoCTH. Oco00e MeCTO B 9TOM CHCTeMe 3HAHUM
3aHUMAIOT DJIEMEHTBhI ~ COJEp)KaHUs, KOTOpbIE CJIY>KaT OCHOBOM IS
dbopMupoBaHUsS TPEACTABICHUA O COBPEMEHHON eCTeCTBEHHO-HAYYHOM
KapTHHE MHUpa M I[IEHHOCTHBIX OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINUX
TyMaHH3aIlui OMOJIOTUYECKOT0 00pa3oBaHUsI.

CtpykTypupOBaHUE COJAEpX)aHUs y4eOHOTO Marepuasna B Iporpamme To
OMOJIOTUU OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHMS 3HAHUM 00



OTJIMYUTENHHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINH
M 3BOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKTypE€ Y4Ye€OHOro IpeameTa
«buronorus» BBIAEIEHBI CIEAYIOIINE COACPKATEIbHbIC JIMHUU: «bHosorus Kak
Hayka. MeTojipl HaydHOTo No3HaHus», «KieTka kak Ouojornyeckas cucTeMa,
«Opranm3m kak Owuonoruueckas cuctema», «CucreMa u MHOroooOpasue
OpPraHUYeCKOTO MHpPa», «IBOJIOIUSA >KUBOU NPUPOIBD», «IKOCUCTEMBI H
IPUCYIINE UM 3aKOHOMEPHOCTHY.

Lens u3ydenuss yuebHoro npeamera «buosorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOIUMKCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allid KUBBIX CHCTEM pPa3HOrO0 paHra W NPUOOpPETEHHE YMEHUM
WCTIOJB30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEHCTBUN B OTHOIIEHWU OOBEKTOB
KUBOUW TIPUPOJIbI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTikeHrue 1enu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha
0a30BOM YpPOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOCHHME O0YYaIOIMMHCS CHCTEMbl 3HAHUA O OMOJOTMYECKUX TEOPUSX,
VUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpPaBWIAX, CIyXKalluX
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJaX HAYYHOTO I[I03HAHUS, CTPOEHWH, MHOrO000pa3uu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHU3alUH, BbLAAKOLIUXCS
OTKPBITUSIX U COBPEMEHHBIX MCCJIEAOBAaHUAX B OUOJIOTHH;

dbopMupoBaHrEe y 00y4aIOIUXCSl MO3HABATEIbHBIX, HHTEIUICKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpoOIlECCe aHaau3a JAAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UACH U MOAXOJOB K U3YYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OPraHU3alUY;

CTAaHOBJICHHE Yy OOydalwluxcs oO0mel KynbTypbl, (YHKIMOHAIbHOU
IPaMOTHOCTH, pa3BUTHE€ YMEHHMH OOBSCHATH W  OIICHUBATH  SIBJICHUS
OKPY’>KAIOLIEr0o MHpa >KUBOM MPUPOABI HA OCHOBAHMM 3HAHUW M OIbBITA,
MOJTYYEHHBIX TTPU U3YUEHUU OUOJIOTHH;

(dopMHpoBaHUE Yy O0OYyYalOLIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTUUYECKOW IEATEIBHOCTH YEJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCITUTaHNE YOEXKAEHHOCTA B BO3MOKHOCTU TIO3HAHUS YEIIOBEKOM SKHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEpekHOTO OTHOILICHHS K HeHW, CcoOMroaeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HAHHWE IIEHHOCTH OMOJIOTUYECKMX 3HAHWM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUI M YMEHHUI B MOBCEIHEBHOU >KU3HU
JUJT OLICHKH TTOCIIEICTBUM CBOEU JAESITEIIBHOCTH IO OTHOIIEHUIO K OKPYKAIOLIEH



cpene, COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHME H COOJNIOICHHUE MEp
poIITaKTHKA 3a00I€BaHUT.

B cucrteme cpeanero obmiero oopazoBanus «buonorus», uzyyaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00513aT€IBbHBIM YYECOHBIM MPEAMETOM, BXOASAIINM B
COCTaB MpeaIMeTHOM 00macTh « EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

Jlnst w3ydenumst Owojornd Ha 0a30BOM ypOBHE CpPEIHETrO O0O0IIero
obpazoBaHus oTBoauTCca 68 yacos: B 10 kimacce — 34 vaca (1 4yac B Henelnw), B
11 xnacce — 34 gaca (1 gac B HezelO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPyTUMHU €CTECTBEHHBIMH HayKaMu, (GUiIocopHueil, ITHUKON, ACTETUKOW U
npaBoM. Ponbp Ouonoruu B (OpMUPOBAHHMU COBPEMEHHOW HAYYHOM KapTHUHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meronpl TO3HAHUS JKUBOM MpUpOIbl (HAOIIOJAEHUE, HSKCIEPUMEHT,
omnHCcaHWe, H3MEpeHue, Kiaccuukanus, MOJCIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JleMmoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @.
Kpuxk.

TabGmuis! u cxeMbl: «MeTo bl TO3HAHUS KUBOM IPUPOIBD».

JlabopaTopHbie U MIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHHE pazIUYHBIX METOJOB IMPHU
U3y4YE€HUU OMOJIOTMUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbI U UX OPraHU3aIMs.

Xusble cuctembl (OMOCHCTEMBI) Kak MpPEIMET HU3YYECHHS OHOJIOTHH.
OTnuyne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OmocHcTeM U HX pa3HooOpazue. YpPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUYHBIA, TKaHEBBIA, OPTraHU3MCHHBIM,
NONYJIAIIMOHHO-BUOBOM, HKOCHUCTEMHBII (OMOTeOLIeHOTHYECKHUA),
Oonoc@epHbIi.

JemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TIPHU3HAKH JKU3HU», «YPOBHU
OpraHu3ali{ KUBOU IPUPOABDY.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHYECKUN COCTAB KJIETKU. XUMHYECKUE JIEMEHTBI: MAaKPOJIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpabHBIE BEIIECTBA.

@yHKUMM BOABI M MUHEpalbHBIX BelECTB B Kierke. [lognepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHre 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumble W 3aMEeHMMbIE AMHHOKHCIOTHI. AMHUHOKUCIOTHBIA COCTaB.
VYPOBHU CTPYKTYpbI OETTKOBOM MOJIEKYJIbI (IEPBUYHASL, BTOPUYHASI, TPETUUHAS U



YeTBePTUYHASI CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIIH OEIKOB.

®epMeHTHl — Ouosioruueckue Karamuzatopbl. CrTpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuuduyHocTb. Kodepmentsl. ButaMuHbIL.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrieBomapl: MoHOcaxapuabsl (TIIOKO3a, pubo3a ©  JAE30KCHpH003a),
aucaxapuiel  (caxaposa, JlakTo3a) W MoJucaxapubl (Kpaxmani, TJIUKOTEH,
1eJUTI0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurmuuepuasl, ¢GochonUunuabl, crepouasl. [ uapoduibHO-
runpodoOHbie cBoiicTBa. buomornyeckue Qynkuuu unugoB. CpaBHeHHE
YTJIEBOJ0B, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB SHEPTUHU.

Hykneunnoseie xucnmotel: JHK u PHK. Hykneornasl — MoHOMEpHI
HyKJIeMHOBBIX KHCIOT. Ctpoenne u ¢yHkuun JIHK. Crtpoenue u QyHkimm
PHK. Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[urtonoruss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aUMOJICUCTBUS UAECH M (PaKTOB B HAy4YHOM MO3HAHUHU. MeETOAbl U3Y4YEHUS
KJIETKHU.

Knerka kak menoctHas >kuBasi cucrema. OOIIMe TMPU3HAKK KIIETOK:
3aMKHyTasi HapyxHasi MmeMOpana, MmonekyJsbl JJHK kak reHernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl kieTok: 3ykapuoTHyeckas M Hpokapuotuueckas. OcoOeHHOCTH
CTpOoeHHus TpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKApUOTHYECKON KiIeTKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOMN, >KMBOTHOW M
IrpUOHON KIIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIMUKC,
ux (Qysakmuu. [lnasmatuyeckas w™emOpaHa, e€ cBoiicTBa HW  (DYHKITUH.
[urorutazma u e€ opranouzasl. OgHomemOpannbie opraHounbl kietku: JIIC,
anmapatr  [onbmxu, Jsm3ocombl. llomyaBTOHOMHBIE OpraHOMABI  KIIETKH:
MUTOXOHJpPHH, TuIacTuibl. [IporcxoxaeHne MUTOXOHAPUM U miIacTul. Bumbl
mactua. HemeMOpaHHble OpraHOUIbl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMY OPraHOMAOB KIETKU. BKitoueHus.

Snpo — peryasTopHbli HeHTp KieTku. CTpoeHue sapa: sijaepHas 000s0uka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Huarpammbl:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXHUBOU
npupoe», «PacnpeneneHne XuMHUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHHuE MOJIEKYJIIbI
oenkay, «Ctpoenue depmenta», «Hykmennosbie kucnotel. [IHK», «Ctpoenue
Mosiekysbl AT®», «CtpoeHne 3SyKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KiIeTku», «CTpoeHue
IPOKApUOTUYECKON  KiIeTKn», «CTpoeHHe sapa KIETKH», «YTJIEBOAb»,
«JInounae.

ObopynoBaHue: CBETOBOM MHKPOCKOM, OOOpYAOBaHUE IJi MPOBEICHUS
HaOJI0JICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKpOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGopatopuass pabotra Ne 1. «3yyeHue KaTaaUTHYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHass pabota Ne 2. «M3yueHue CTpoeHHUs KIETOK PacTEHHI,
KUBOTHBIX M OaKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCAHUE».

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU METa00IM3M. ACCUMUIIALINS (TIJTACTUYECKUN 0OMEH)
U JUCCUMWIAIMS (PHEPreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €JMHOIO IMpoIecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHWs BEIIECTB M HHEPTUU B MOHUMAaHHH
MeTabou3ma.

Tunel oOmMeHa BemecTB: aBTOTPOQHBIM U rerepoTpodHsbil. Poib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas u TemHoBas ¢a3pl (GoTocuHTe3a. Peakuuun
doTocunTe3a. DddeKkTUBHOCTL (oTocuHTE3a. 3HaueHHWe (OTOCHHTE3a IS
KU3HU Ha 3emuie. BnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 TPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEMOCHUHTE3UPYIolue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS 5KU3HU Ha 3emuie.

DHepreTUdeckuil 0OMEeH B KJIeTKe. PacIeruienre BeIecTB, BhIICICHUE U
AKKyMYJIUPOBaHUE DHEPruu B KJETKE. OTalbl SHEPreTHYECKOro oOMeHa.
['mukonu3s. bpoxkenue u ero Buabl. KuciaoponHoe okuciieHHe, WA KIETOYHOE
JIbIXaHUE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakmuu wmatpuunoro cuntTe3a. ['enHetmueckass wHbopmarus u JHK.
Peanuzanus renernueckoid mHdopmanuu B KieTke. ['eHeTHYecKuil Koj U ero



ceorcTtBa. TpaHckpunius — wMarpuuneli cuHTre3 PHK. Tpancmauma —
OuocuHTe3 Oenka. Ortambl TpaHcasaiuu. KomupoBaHue aMHHOKHCIOT. Poib
prubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpYChl. MicTopust oTKkpeiTHs BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTU CTPOEHUS M >KU3HEHHOTO IIMKJIA BHPYCOB.
bakrepnodaru. bonesnm pacTeHuil, >XMBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc nmmynozaedunura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpUMIMs, peBepraza U  wuHTerpasa. [Ipodwunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUIM.

JlemoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /I. Y. Banosckuit, K. A. Tumupsses.

Tabnuubl u cxeMbl: «Tumnel nutanusy, «MeTtaboauzm», «MUTOXOHIPUS,
«HepreTuyecKkuit ooOMeny», «Xioporact», «Potocuntesy, «Ctpoenne JJTHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTH4ecKuid
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpyca
CIINda, 6aktepuodaray, «Permmukarus [JTHK».

O6opynoBaHue: MOJEJIA-ANIUIAKAIAU «Y 1BoeHHE JAHK 51
TpaHCKpUMIus», «buocunres 6enka», « CTpoeHUE KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema 5. PasMHOKeHHe M1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii IMKII, WM >KU3HEHHBIN UK KieTku. MHTepdaza u Mutos.
[Ipomeccrl, mpoTtekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HAbOp — KapUOTHIIL.
JIunmonaHbi M TaIOWJIHBIA  XpPOMOCOMHBIE  HAOOpBl.  XpOMATHIBIL.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIUBUIYAJbHOTO Pa3BUTHS
OPraHU3MOB.

Henenue knetkn — muto3. Ctaauu mutosa. [Iponeccel, mpoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — aronTo3.

@®opMbl  pa3MHOXKEHHUSI OpPraHU3MOB: O€clojioe | MoJjioBoe. Bunbl
OecroJioro  pa3MHOXKEHHS:  JIeJICHHEe HaJABOE, TIOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEeHHOE KIIOHUPOBAHWE OPTraHU3MOB, €TI0 3HAUYCHUE ISl CEJICKIINM.

[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOI0TO0.

Meiio3. Cranun meno3a. [Ipoieccel, mpoucxoasnme Ha CTaAusIX Meno3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKkuid CMBICT H
3Ha4YeHUE MeKo3a.



[MameTorenes — mporecc 00pa3oOBaHMs TOJOBBIX KIETOK y YKUBOTHBIX.
[TonoBekle xene3bl: CEeMEHHUKU U SsMYHUKU. OOpa3oBaHUE U Pa3BUTHE TOJIOBBIX
KJIETOK — raMeT (CrepMaro30uj, SHIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUsl SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuThe (OHTOTEHE3). OMOpPHUOHAIBLHOE pPa3BUTHE
(amOpuorenes). Itarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisius, opraHorenes. [loctamOpuonanbHoe pazBuTHe. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIS
YpPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaINN PA3BUTHSL.

JleMmoHcTpanuun:

Tabmuupr 1 cxembl: «DOpMbI pa3MHOKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku Oakrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Menosz», «IIpssmoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAFOIINX
1 4eJI0BEKa», « OCHOBHBIC CTAJMU OHTOTEHE3a».

O6opynoBanue:  MHUKPOCKOI,  MHKporpenaparbl  «CrepMaTo30ubl
MJICKOIIUTAIOWIETO», <«JSliueKneTka MieKonuraromero», «Kapuoknnes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAas MOAENb-anIUIMKaus «JleneHue KIeTKny,
mozens JIHK, monens Metada3zHo XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 3. «HabmoneHue MuTOo3a B KJIETKAaX KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopHnast padota No 4. «M3ydeHue CTpOeHHUs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOTpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. lMcropuss pas3Butus reHeTuku. Ponp
IIUTOJIOTHH M AMOPUOJIOTUU B CTAHOBJICHWM TEHETUKHU. BKIaj poccUUCKUX |
3apyOeXHbIX  Y4€HBIX B  pa3BUTHE TEHETUKH. MeETonbl  T'€HETUKH
(ruOpUAOIOTUYECKUN,  LUTOTC€HETHUUYECKHH,  MOJIEKYISIPHO-T€HETUYECKUI).
OcCHOBHbIE TEHETUYECKHE TTOHATUA. | e HETUUEeCKasi CHMBOJIUKA, UCTIOJb3yeMasi B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOTHOpUIHOE CKpeIIMBaHUE. 3aKOH €IWHO00pa3vs TuOpHUIOB



nepBoro mnokojeHus. I[IpaBwio JOMHUHMpPOBaHUS. 3aKOH paCIICIICHUS
npu3HaKkoB. ['unore3a ynucTorsl rameT. [1oaHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JquruOpuaHoe CKpenBaHue. 3aKOH HE3aBHCHUMOTO  HaCJeJIO0BAHMS
npu3HakoB. [luToreHernyeckue OCHOBBI  JIUTHOPUIHOTO  CKpEIMBAHHUS.
AHanmsupyomuee CKpeEIlBaHUE. Hcnonp3oBanue AHAJIM3UPYIOLLETO
CKpENIUBAHUS VIS ONIPEACIICHHSI TEHOTHUIIA OCOOM.

CuemieHHoe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HACJIEIOBAaHMI0 TeHOB. HapymieHue clemieHuss T'€HOB B
pe3yJabTate KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMUECKnE KapThl.

I'eneruka nona. XpoMOCOMHOE OMpeeeHUe Moja. AyTOCOMBI U TIOJIOBBIC
XpOMOCOMBIL. ['OoMoraMeTHele U TeTeporameTHble OpraHusmbl. HacienoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C MOJIOM.

N3MeHYnBOCTS. Bunet  u3MeHuMBOCTH: HCHACJIEACTBEHHAs] U
HacleACTBeHHad. Poib  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuallMOHHBIA psia U
BapuanMoHHass kpuBas. Hopma peakuuun mnpusHaka. KomguuecTBeHHbIE H
KaueCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHOM
W3MEHYMBOCTH.

HacnencrBennas, uiau reHOTUNMYECKAsi, U3MEHUUBOCTh. KoMOMHATUBHAS
U3MEHYMBOCTh. Meilo3 M MOJOBOM TpollecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMUBOCTUA. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukanus MyTaluii:
FE€HHbIE, XPOMOCOMHBIEC, TE€HOMHbIE. YacTora ¥ NPUYUHBI MYyTalUM.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX pPsIOB B HACIEICTBEHHOMN
n3MmeHunBoctu H. M. BaBunoga.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHbIE METOAbl T'€HETHKHU
YEJI0BEKA: reHeaJIOTUYeCKUH, OIM3HEIOBEIN, LIMTOreHETUYECKU,
OMOXMMHUYECKUM, MOJIEKYJIApHO-TeHeTHuYecKnii. COBpPEMEHHOE OMNpeeIeHUe
T€HOTHUIA: MOJJHOTEHOMHOE CEKBEHHUPOBAHUE, TECHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomomnpio III[P-anamm3a. HacnencTtBeHnnble 3a0ojieBaHUs YEIOBEKA: I'€HHBIC
0oJe3Hn, OOJIE3HN C HACJIEICTBEHHON MPEIPaCIIOIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comarvueckue M TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 3710pOBOTO 00pa3a KU3HU, JTUATHOCTUKU, MPO(DHIAKTUKY U JICUEHUS
reHeTHIeCcKuX Oome3Hel. MeanKko-TeHeTHUeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYCHUE
MEIULIMHCKOW TE€HETUKH B NPEAOTBPALICHUM U JICUCHUM TIECHETUYECKUX
3a001eBaHUH YeIIOBEKA.

JdeMoHcTpanuu:



[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmuubr u  cxeMbl:  «MOHOTMOPUIHOE  CKpEIIMBAHME U  €r0
IUTOT€HETUYECKAsT OCHOBA», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHl ramer», «JurubpuaHoe CKpenBaHHUe»,
«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeImBaHUs», «Meho3y,
«B3auMonencTBue ajieNbHBIX TEHOBY», «l'€HETHYEeCKHE KapThl PACTEHHI,
KUBOTHBIX U YeJIOBEKa», «I'eHeTnkKa moya», «3aKOHOMEPHOCTH HACIIEIOBaHMUS,
CUEIUIEHHOTO0 C TMojom», «KapuoTumsl 4YenoBeka W JKUBOTHBIX», «Bumel
M3MEHYUBOCTHY, «Moau(ukamonHas n3MEeHIUBOCThY, «HacnenoBanue pesyc-
dakTopar, «I'eHeTHKa rpymni KpoBu», «MyTallMoOHHAs ©3MEHYHBOCTH.

ObopynoBanue: MoAeIU-anIUIMKaUU «MOHOTHUOPHUIHOE CKPELIUBAHUEY,
«Hemnonnoe nomuHupoBaHue», «JuruOpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOI M MuKponpenapat «Jpo3zodpuna» (Hopma, MyTauuu
(bOopMBI KPBUIBEB U OKPACKH Teua), repoapuii «['opox moceBHON».

JlabopaTopHbIe U MpaKTHYECKHE PA0OTHI:

JlabopatopHasi pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUTHOTO CKPEIIMBaHUS Y APO30(QUIIbI HA TOTOBBIX MUKpPOIIpenapaTaxy.

Jlabopatopnas  pabora Ne 6. «M3yuenne MoauduUKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOM.

JlabopatopHasi pabota Ne 7. « AHaIU3 MyTaluil y Apo30(Uiibl Ha TOTOBBIX
MHUKpOIIpENnapaTax».

[Tpaktnueckass pabora Ne 2. «CocraBieHue W aHaIU3 POAOCIOBHBIX
YETOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpoLecc. 3apOoXkKACHUE CENEKIUN U IOMECTUKALIMSL.
Yyenue H. WM. BaBunoBa o IeHTpax MNPOUCXOKIACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHUl. LIEHTpbI MPOUCXOKIEHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MaccoBbIi U HHIUBUyAJIbHBIA OTOOPBI
B CEJIEKIIMM PAaCTeHHUU M KUBOTHBIX. OLIEHKA 3KCTepbepa. bim3kopoacTBEHHOE
ckpernuBanue — WHOpuauHT. Yucrtas nuausA. CKpeUMBaHWE YUCTHIX JTUHUH.
I'ereposuc, nnm rubpuanas cuia. HepoacTBeHHOE CKpelMBaHue — ayTOPUAMHT.
Otpanénnas rubpuauzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
IIOJIyYEHHUE TMOJIAIUIONIOB. JIOCTMKEHUS CEJIEKLIMHA PACTEHUM, >KUBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHOJIOTHS KaK OTpaciib MPOU3BOJCTBA. ['€HHAss MHKEHEpHs. DTarlbl
co3nanusi pexkomOunantHod JIHK u TpaHcreHHsix opranu3zmoB. Kierounas



uwxeHepus. Knerounele  KyapTypbl. MHKPOKIIOHAJIBHOE  Pa3MHOXKEHUE
pactennil. KIIOHMpOBaHME BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpPraHMU3MOB. JKoJoruueckue u stuueckue npodiemsl. MO — renernyecku
MO (ULUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

IToprpets: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

TaOmumpl 1 cxemsl: KapTta «LIeHTpBl MPOUCXOXKIEHUS M MHOTooOpasus
KyJIbTYPHBIX pacTeHui», «llopoxpl noMamHuUX KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuid», «Otaan€HHas ruOpuausaunus», «PaboTel akaneMHKa
M. ®. UBanoBay, «Ilomummonans», «O0bEKTb OMOTEXHOIOTHNY, «KIIeTOUHEIC
KyJIbTYppl M KJIOHUpOBaHHE», «KOHCTpyHpOBaHME U TIEPEHOC TIE€HOB,
XPOMOCOM.

O0opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KYJIbTYPHBIX COPTOB pacTeHul, repoapuii « CenbCKOX03iCTBEHHbIE PACTECHUS.

JlabopaTopHbIe U MpaKTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOJBI M JIOCTHIKEHHS CEJIEKIUU PACTCHUHU U
KUBOTHBIX  (HAQ  CEJNEKIMOHHYI0  CTaHIMIO,  IUIEMEHHYI0  ¢epmy,
COPTOMCHBITATENBHBI Y4aCTOK, B TEIUIMYHOE XO35AWCTBO, JIaDOPATOPHIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KITACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHMS SBOJIIOLMOHHOW TEOPUHU. DBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiausiHue 3BOIIOLMOHHON TEOpPUH HA Pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laIeOHTOIOTHYECKHE: TOCIEA0BATEIBHOCTD
HOSIBJICHUS BUIOB B MAJCOHTOJOTHYECKOW JIETONHUCH, MEPEXOAHbIE (OPMBIL.
buoreorpaduueckue: cxoactBo u pasznuuue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTMUECKHE: CXOJICTBA M Pa3luyusi SMOPHOHOB Ppa3HBIX BHUJIOB
MM03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYIIpHO-ONOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCEX
OpraHHU3MOB.

OpomonnonHas teopuss Y. JlapBuHa. Ilpennoceiki BO3HUKHOBEHUS
JapBUHM3MA. J[BIKyILME CHUJIBI 3BOJIOUMHU BHUIOB 1o [lapBuHy (M30BITOUHOE



pa3MHOXEHUE  MpHU OrPaHUYEHHOCTH  PECYpPCOB, HeonpeaeaeHHas
M3MEHYUBOCTb, OOpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bomonnu (CTI) u €€ 0CHOBHbIE MOJIOKEHUS.

Muxkpoaontonus. [Tonynsius Kak equHUIA BU1A U 3BOJIOLUY.

JIBrxymre cuiibl ((paxkTopbl) 3BOIOLMHI BUAOB B IpUpoAe. MyTallmOHHBIHI
npolecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymsiimoHHbIe BOMHBI U Apeid
redoB. M3onduus u Murpanusi.

EcrectBennbiii orbop — Hampapisiiomuid (paktop 3BosrOIUMUA. DPopMbl
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0aeHHOCTh OPTaHMW3MOB KaK pe3ynbTar 3Boouuu. lIpumeps
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UANOATANTALIUH.

Bun wu BupooOpazoBanme. Kpurtepuum Buyma. OcHOBHbIE (QOpPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IK0JIOTHIECKOe.

Makposomorusi. dopmel  3BOMIOUMU:  (pUIIeTHYECKAs, JUBEPrEHTHAs,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

Hponcxomz[eHHe OT HCCIICIUAIIN3NPOBAHHBIX IIPCAKOB.
[Iporpeccupyromas cnenranu3anusa. AJIanTUBHAS paaudaliysl.
JemoHcTpanuu:

[Toptpersr: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. bap, O. I'ekkens, @. Mroiep, A. H. CeBeprios.

Tabmuubr u cxemsl: «Pa3BUTHE OpPraHUYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIIi TO3BOHOYHBIX JKUBOTHBIX», « ApxeonTepukcey, «Dopmbl 60phObI 3a
cymectBoBanue», «EctectBennblii  orOop», «MHoOroodpasue  COpTOB
pacTeHui», «Mmuoroob6pasue nopon KUBOTHBIX, «ITommynsiuumy,
«MyTanmoHHas U3MEHUUBOCThY», «ApoMopdo3sly, «Mauoanantauumny, «O01mas
nereHepauus», «JBuxKymme cuiabl 3Bojonuny», «Kapra-cxema wmapuipyTa
Iy TEIIECCTBUS 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobsieHHOCTh OpraHu3mMoBy», «l'eorpadguyeckoe BUAOOOpPa30BAHUEY,
«IKOJOTUYECKOE BUA00OPA3OBAHUEY.

O6opynoBaHKe: KOJUICKIIMSI HACEKOMBIX C Pa3IMUHBIMU TUIIAMU OKPACKH,
HAOOp TUIOZIOB U CeMsIH, KoJuleKIus «IIpruMepbl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb « OCHOBHBIC HAMPABICHUS YBOJIOIIUNY, O0BEMHAS MOJIETTH
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, Koyuiekius «DopMbl COXpPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX UM pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparbl «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKponpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbl KPHLIILEB U
OKpacku Teja).



JlabopaTopHble M mpaKkTHYecKHe padoThbI:

JlabopaTtopuas padota Ne 1. «CpaBHEeHHE BHIIOB MO MOp(doIorndeckomy
KPUTEPHUIO).

Jlabopatopnas pabora Ne 2. «Onucanue mpucrnoco0IeHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIE NPENCTABICHUA O 3apOXKICHUM KU3HU. HayuyHble rumoressl
BO3HUKHOBEHUSI >KM3HM Ha 3emje: aOuoreHe3 W MaHCIEepMUA. XUMUYECKas
ABOIONMS. AOUOTEHHBIA CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKHX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBomtonuu. HavanbHbie
sTambl Ouonornueckoi sBosroruu. [mmoreza PHK-mmpa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBbie KIETKU U UX
sBOJIONMS. POPMHUPOBAHUE OCHOBHBIX IPYIMII KUBBIX OPraHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spam u nepuoaam. Karapxeit. Apxeuckas u
nporepo3oiickasg 3pbl. Ilaneoszoiickas spa M €€ mNepUoOIbl: KEeMOpPUKCKUIA,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o030iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3olickags »3pa ©W €€ Tmepuojbl: IAJICOTCHOBBIN, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepuCTHKa KIMMATa U T€OJIOTUYECKUX MPOLecCOB. OCHOBHBIE ITAITbI
ABOJIIOIMU PACTUTEIBLHOTO U KMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHUN H
XKUBOTHBIX. [l0osiBIIEHNE, pacBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaKeHHE 3BOJOIUU. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIINbI OPraHU3MOB.

OBONIONMSI  4YEJOBEKa.  AHTpPOINOJIOTMS  Kak  Hayka.  Pa3Butue
NPEACTABICHUM O  MPOUCXOXKICHUM  4YeloBeKa. MeTtoapl  M3ydeHUs
anTtporniorene3a. (CxoactBa M pa3auyusi  4YEJIOBEKA UM YKUBOTHBIX.
CucremaTryecKkoe MoJjJ0KEHUE YEIIOBEKA.

JBuwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
M3MEHYMBOCTh M €CTECTBEHHbIH 0TOOp. OOmiecTBeHHbI 00pa3 KHU3HW,
U3TOTOBJIEHUE OPYJIUN TPYAa, MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaAMM M BETBU DHBOJIOLMUM YEJIOBEKA: AaBCTPAJIONHUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINN, YeENOBEK HEaHIACPTAIbCKUN,
Yemosek pazyMHbii. Haxoakyu MCKOITAEMBIX OCTAaTKOB, BPEMsI CYILLIECTBOBAHUS,
00J1aCTh pacIPOCTPAHEHHS], 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIAUSL.

YenoBeueckne packl. OCHOBHbIE OONBINIME pachl:  €BPOIMEOUTHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUAlbHAs), MOHTOJIOU]IHAS
(a3uarcko-amepukaHckas). YepTel NPUCTOCOOJIEHHOCTH  TPEACTaBUTEINICH



YeJIOBEYECKHUX pac K YCIOBHUSAM CYIIECTBOBaHUSA. ENMHCTBO 4E€lIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. Ilactep, A. K. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBeHne CoaHEYHOM CHUCTEMBI», «Pa3BuTie
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEeHHass CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJIOIMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOTO 4YeJOBEKay, «/IpeBHenmme moan», «IpeBaue moam», «llepsoie
COBPEMEHHBIE JIIOIN», «HeT0BEeUEeCKUe pachh».

O6opynoBanue: Mysku — «[lpoucxoxknenne  yenoBekay  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEAHAEepTaablla, KPOMAHbOHIIA), CIECNKU WU
M300paKeHHsI KAMEHHBIX OpYAUN MEPBOOBITHOTO YeNOBEKa (KAMHHU-YOIIIEPHI,
pyomiia, ckpebia), TreoxXpoHoJioruyeckas Taonuma, Kouiekuus «DopMbl
COXPAaHHOCTH MUCKOMAEMbIX KUBOTHBIX M PACTCHUII».

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHHIM
Y )KUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi « DBOJIONNS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4HBIN WJIM KPaeBEIUECKUI My3ei).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

OKOJIOTUSI KaK HaykKa. 3aJayd H  pas3deibl JIKOJOrMU. MeToasl
AKOJIOTUYECKUX UCCIEIOBAHUN. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKa.

Cpennl obuTaHusI OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue ¢akropsl. Kinaccupukanus 3K0JIOrMUECKUX (PaKTOPOB:
abuoTtuyeckre, OMOTUYECKHE M aHTPOINOreHHbIE. J[eWCTBHE HKOIOTUYECKUX
(hakTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (hakTophI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
®dotonepuoausM. [lpucrnocobiieHus OopraHUu3MOB K ACHCTBHIO a0MOTHUYECKUX
dakTopoB. buosiornyeckre puTMsI.

buotnueckue  dakrtopel. Buapl  OMOTHMYECKHMX  B3aWMOJICHCTBUIA:
KOHKYPEHIIUSA, XHUITHUYECTBO, CuUMOMO3 u ero ¢opmbl. [lapazutusm,
KOoTeparnus, MyTyajlu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHHYECTBO).



AMeHcanu3M, HeWTpanu3M. 3HaueHHuEe OUOTHUYECKUX B3aUMOACHCTBUMA ISt
CYIIIECTBOBAHMS OPTAHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanud. OCHOBHBIE IOKa3aTeln
MNOMYJISIUU: YUCIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTbH, MPUPOCT,
Murpanus. J[mHaMuka 4uciIeHHOCTH MOMYJISIUA U €€ PEryJIsiIusl.

JemoHcTpanum:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuupr u cxembl: kapta «[Ipupoansie 30Hb1 3emny», «Cpeasl oOuTaHus
opranusmoBy, «®Portonepuoauzm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJISUK HHYy30puu-TyPenbrn», «[Iumesbie menm.

JlaGopaTopHble M IpaKTUYECKUE padoThI:

Jlabopatopnasi pabota Ne 3. «Mopdooruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOMTAHUS.

Jlaboparopuas pabora Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJALMN pPa3HBIX
BUJIOB PACTCHHIN».

Tema 4. CooOmecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

Coo01iecTBO Oprann3mMoB — O0uoleHo3. CTpyKTyphl OHOLIEHO3a: BUAOBas,
MPOCTpPAHCTBEHHAs, Tpoduueckas (nuiueBas). Buabl-momuHantel. CBsi3u B
OuonEeHo3e.

Okosoruueckre cucrembl (dKocucTembl). [lonsTe 00 3KOCHCTEME W
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOIYIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB M MOTOK DJHEPrud B
skocucteme. Tpoduueckue (MUILIEBBIE) YPOBHU dKOCUCTEMBI. [uiieBbie 11enu u
cetd. OCHOBHBIE TIOKa3aTelId dJKOCHCTEMBI: OuoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMHJIBI: TMPOIYKIIUU, YUCICHHOCTH, OMoMacchl. CBoICTBa
AKOCUCTEM: YCTOMUYMBOCTD, CAMOPETYJIsilus, pa3BuThe. CyKueccusl.

[IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peEK. IJKOCHUCTEMA
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO Jleca.

AHTpPOTIOTEHHBIE  YKOCUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak daktop ycToumBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3emIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panuiisl, coctaB u CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero QyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTbl BemiecTB W OMOT€OXMMUYECKHE IHUKIBI 3JIEMEHTOB
(yrepona, azora). 30HaIBHOCTH OMOChepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emiid. AHTPOINOTEHHbIE HU3MEHEHHUS B
ouochepe. ['modanbHbIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OuopazHoOOpa3msi Kak  oOcHOBa  yctowumBocth  Ouocdepr. OcHoBa
PalMOHAIIBHOTO YTPABICHUS MPUPOAHBIMH PECYpCaMU M HX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuupl u cxeMmsl: «lIumeBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobiiectBay, «llenu nutanusy, «IKoIOrudecKas MUPAMHUIAY,
«buochepa wu  uyenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO  JIecay,
«JKOCHCTEMA XBOMHOIrO Jeca», «bHOIIEHO3 BOJOEMA», «ATPOLECHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «Baxueinmmne
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHe#IIas
coctaBsitonas  Ouocdepnr», «DakTopbl Jerpaganudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaaMOAKTUBHOTO 3arpssHeHusi Ouocdepw», «OO6mas
CTpYyKTypa Ouocdhepo», «PacnpocTpanenue ku3Hu B ouocdepe», «O30HOBBIM
sKpaH ouocdeps», «KpyroBopot yriepoaa B buochepe», «Kpyropopot azora B
IPUPOJIEN.

O6opynoBanue: Moeb-anTuIMKanus « TuuuHeie OMOLIEHO3bIY, repbapuii
«PacturenbHple  cooOmiecTBay, Kojuieknuu — «buorneHosdy», «Bpenutenn
BOKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYpP», TepOoapuul W  KOJUICKIIUU
pPacTeHMI U KMBOTHBIX, MIPUHAJJICKAIINE K PAa3HBIM 3KOJOTHYECKUM TpymnnaM
omHoro Buma, Kpacmas xkuura Poccuiickoit ®enepanun, HN300pakeHUs
OXpaHSIEMbIX BUJOB PACTCHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHIA

Cormacao ®I'OC COO, ycraHaBIMBarOTCA TPEOOBAHMS K PE3yJIbTaTaM
OCBOCHHMS OOYYAIOIIUMHCS TPOTPaMM CpenHero oOmero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmMera «buonorusy
BBIJICJICHBl  CJEAYIOIIUE  COCTaBIIAIOIIME:  OCO3HAaHHE  OOYYarOIMIMMUCS
POCCUNCKON TPAXKIAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHUIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPE/IEICHUI0, HAIMYME MOTUBALUU K OOYYEHHIO
OMOJIOrHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKACHUN JIMYHOCTH Ha
OCHOBE KIJIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAMIUN Pa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJACTBOBATbCA B CBOEHM  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NMPUCYLUIUMHU CUCTEME OMOJIOIMYECKOro oOpa3oBaHUsl, HaJIHUUe
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTh
KU3HEHHBIE TIJIaHBI.

JIngHOCTHBIE pE3yNbTAaThl OCBOEHUS MpeaMeTa «bHOJOTHs TOCTUTAKOTCS
B €IMHCTBE y4ye€OHOW M BOCIHUTATEIBHON NEATENbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUMCKUMHU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMHU H
JTyXOBHO-HPAaBCTBEHHBIMH LIECHHOCTSMHM, IPUHATHIMU B OOILIECTBE MPAaBUIAMU U
HOpMaMH  TOBEJAEHUS M  CIOCOOCTBYIOT  MpolLEeccaM  CcaMOMNO3HaHUS,
CaMOBOCIIMTaHUS U CaMOpPa3BUTHs, PA3BUTHs BHYTPEHHEW NO3ULIMU JIUYHOCTH,
NaTPUOTU3MA, YBAXXEHUs K 3aKOHY M IPABONOPANKY, YEIOBEKY Tpyla H
CTapuieMy TIOKOJEHHIO, B3aUMHOIO YBaXXCHHs, OEpeXKHOro OTHOILEHUS K
KyJbTYPHOMY HACIECIWI0 W TPaguUMsM MHOTOHALMOHAJBHOIO Hapojaa
Pocculickon @enepanuu, Npupoae U OKPYKAIOIIEH cpee.

JInuHOCTHBIE pe3yNabTaThl OCBOCHMs yueOHoro mnpeamera «buomorus»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CHOCOOHOCTh  OOywaroummxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3MUIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSAM POCCHUHMCKOTO OOIIecTBa,
paclMpeHre JKU3HEHHOIO OIbITa W OIbITa JEATENIBHOCTH B IPOLECCE



peanu3alui OCHOBHBIX HAINpAaBJICHUN BOCHUTATENIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:
1) rpa:KIaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydHarolerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX NpaB U OOS3aHHOCTEH, YBaKE€HUE
3aKOHAa U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESTENIbHOCTU TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MMO3HABATEIBHBIX 3a]1a4, BHIMOJITHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENESATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMO/ICUCTBUS JIIO/ICH C pa3HBIMHU YOCXKICHUSIMU, KYJIBbTYPHBIMU [IEHHOCTSMHU
Y COIMAJIbHBIM TOJI0KECHUEM;

TOTOBHOCTh K COTPYJIHHMYECTBY B IIPOIIECCE COBMECTHOI'O BBHIMTOJHEHUS
y4yeOHBIX, TO3HABATEJbHBIX U UCCJIENOBATEILCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB MpPHU OOCYXKICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HapoAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIECIUI0 K TaMSITHUKAM
IPUPOJIbI, JOCTHXKEHUsAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyXe;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ] POCCHUHCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTHM, TTOHUMAHUS 3HAYCHUsT OUOJOTUM B TMO3HAHWU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBA;

uaeiHas yoekI€HHOCTh, TOTOBHOCTh K CIy)KeHUI0 U 3ammurte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POAUTENSM, CO3JAaHUIO CEMbHM Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS LIEHHOCTEH CEeMEWHOMN KU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHMMaHUE HMOILIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOALI U €€
[IEHHOCTH;

FOTOBHOCTh K CAMOBBIPaXEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAY€CTBAa TBOPUECKOM JINUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbH U
3MOLMOHAJIBLHOIO 0JIaronmoJIyuns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mUTaHHWE, COOJIIOJICHUE TUTUEHWYECKUX TIpaBUJ U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjsapHas Qu3ndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXMYECKOMY 3/I0POBbIO;

MMOHMMAaHUE [IEHHOCTH TPaBUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30IacHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOACH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIYEK
(ynoTpeOmneHust ajaKorosi, HAPKOTUKOB, KypEHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JIIO0HE;

TOTOBHOCTh K aKTMBHOM AEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBAT, MJIAHUPOBATH U
CaMOCTOSITEJIHO BBITIOIHATH TaKyIO JACSATEIbHOCTD;

WHTEpEeC K paznuHbiM cdepaM MnpodhecCHOHANBHON AesSTeIbHOCTH,
YMEHHUE COBEPILATh OCO3HAHHBIN BbIOOpP Oyaymieil npodeccun U peanr3oBbIBaTh
COOCTBEHHBIC KU3HECHHBIC TUIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIIEHHWE K MPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHUSI;



MOBBINICHHE YPOBHS HKOJOTHYECKON KyJNbTYPhI: TPUOOPETCHHUE OIBITA
MJAHUPOBAHMSI TIOCTYNKOB M OLIEHKU HMX BO3MOXKHBIX TIOCIEACTBUN ISt
OKpPYXKaloIllel Cpebl;

OCO3HaHMUE rI00aJbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble MpPU H3YyYECHUH OHOJIOTHUHU
3HAHUST U YMEHHUS TpU PEUICHUU MpPoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOIOJIEHHE TpaBWJl TMOBEACHUS B  MIPHUPOJE,
HaIpaBJICHHBIX HA COXpPAHEHUE PABHOBECHS B DKOCHCTEMax, OXpaHy BHUJIOB,
aKOCcHCTeM, Orocdeps);

AKTUBHOE HENPUATHE JCUCTBUW, MNPUHOCAIINX BPEH OKPYKAIOLIEH
IPUPOAHON CpeJie, YMEHHE MPOTrHO3UPOBATh HEOIAronpUATHBIE SKOJIOTUYECKUE
MOCJEACTBUSA MPEIIPUHUMAEMBIX IEUCTBUI U MPEAOTBPALIATh UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpPBbI, OIbITA JESITEIBHOCTH SKOJOTHMYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHLHON, KOMMYHUKATUBHON U COITUATBLHOMN
NpPaKkTHUKE, TOTOBHOCTH K Y4YacTHI0O B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M UWTATENIbCKON KYJBTYpPhl KaK Cpe/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUPA,

NOHUMaHue crhenuuKky OHUOJIOTMH KaK HayKd, OCO3HAHHS €€ pojii B
(GbopMHpPOBAHMHN PAIMOHATEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oO1ecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEN W pelIeHHuU NpodsieM
COXpPaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JJIsI COBPEMEHHOM 1TUBUIIN3AIINH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHble MpoOJeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TIIOOATBHBIX HKOJIOTMYECKUX MPOOIeM
u obecneyeHWs TMepexoja K YCTOWYMBOMY pPa3BUTHIO, pallMOHATHHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHMOJOTHYECKMX 3HAHUUA B LEIIX
MOBBIIICHHUS] OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAIBHOW  TPaMOTHOCTH  OOYy4Yarolluxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

MMOHUMAHUE  CYIIHOCTH  METOJOB  IIO3HAHUS, MCIOJb3YyEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJIydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPa U MPOUCXOSAIINX B HEM
U3MEHEHHI, yMEHUe JieflaTh 00OCHOBaHHBIE 3aKIIOYEHHUS HA OCHOBE HAay4YHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHUS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BAaTh OMOJOTMYECKHE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBHUHM C KU3HEHHBIMH MMOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yiabTaThl  OCBOCHHUSI ~ Y4eOHOro  mpeameTa
«buosnorus» BKIIOYAIOT: 3HAYMMBbIE i1 (QOPMHUPOBAHUS MUPOBO33PEHUS
0o0yYaromuxcsi  MEXAUCHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpA U Clienu(uxy
METOJIOB TIO3HAHUS, WCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEpEHUE,
OKCIEPUMEHT U JAPYTrux), YHUBEpPCAIbHBIC y4eOHbIE  JICUCTBUSA
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATBHON TPAMOTHOCTH M COLMALHON KOMITETEHIIUU
0o0yyJarommxcsi, CHOCOOHOCTh OOYYalOIIMXCS  HCIOJb30BaTh  OCBOCHHBIC
MEXKJIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKUE 3HAHUSI W YHHUBEpCAJbHbBIC
y4eOHbIC ICUCTBUS B MIO3HABATEIILHOM M COLIMAILHOM MPAKTHUKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPETHETO OOIIETo
00pa3oBaHUsI TIOJDKHBI OTPAXkKaTh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEIbHBIMH
AeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:



CaMOCTOSTENIbHO  (pOopMyNIHpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccuukamuu, 000OIIEeHMs), PaCKpPhIBAThH
CMBICJT OHMOJIOTMUECKHX TOHATUH (BBIIEIATh WX XapaKTepHBIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C APYTHMH MMOHATHSIMH ),

OMpeNeNsaTh 1LeNU NEITeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTH PE3yJbTaThl JACSATENIBHOCTU C TOCTaBICHHBIMU
HEJSIMU;

WCIIOJIB30BaTh OWOJIOTUYECKUE TIOHATUSA JUIsl OOBSICHEHUS (AKTOB W
SBJICHUU KUBOW IPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXJACHUS (UHIYKTUBHBIC, ICIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATh  CXEMHO-MOJICTIBHBIE  CPEICTBA  JJIs  TPEACTABICHUS
CYIIIECTBEHHBIX CBS3CH M OTHOIICHWN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKkkKe TMPOTHUBOPEYUH PA3HOTO POJia, BBIABICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIEHUBATh COOTBETCTBHE
PE3yNbTATOB LIEJISAM, OIIEHUBATh PUCKHU MOCJIEICTBUM IEATETLHOCTH;

KOOPJIMHUPOBATh M  BBIMOJHATH Pa0OTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHUE TIPH PEIICHUH KU3HCHHBIX IMPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MIPOCKTHOMN
NEATEeIbHOCTH, HaBbIKAMHM  pa3pelieHus  mOpo0jeM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITCIBHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX
3a/1a4, MPUMEHECHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

UCIIOJIb30BaTh PA3UYHBIC BHUJBI JEATEIBHOCTU IO TMOJTYYECHUIO HOBOTO
3HAHMS, €r0 HMHTEPIIPETAIluu, MPeoOpa30BaHUIO U MPUMEHEHUI0 B YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHupOBaTE ~ HAYYHBIA  THN  MBIIIICHUS,  BIAAETh  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH TMMOHATUSIMHI U METOJIAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0OOpa30BaTEILHOU
NESTETPHOCTH U KU3HEHHBIX CUTYAIUAX;



BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJIHM3WpPOBATh 3a/aady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIN3UPOBAaTh TIOJYYECHHbIE B XOJI€ PEIICHHs 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH EJICHANIPABICHHBINA MMOUCK MEePEHOCca CPEJICTB U CIOCOOOB
JENUCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh TIEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIacTh
KU3HEICATCIHHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OpHEHTHUPOBAThCS B PA3NMUYHBIX WMCTOYHWKAX WHpOpMauu (TEeKCTe
y4eOHOTO TMOCOOMs, HAyYHO-TIOMYJSIPHOM  JHUTeparype, OHOIOTHYECKUX
CJIOBApsAX M CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax naHHBIX, B MHTepHere),
aHATM3UPOBaTh HMH(POPMAIIUIO PA3TUYHBIX BHUAOB W (OPM TPEACTABICHHUS,
KPUTHYECKH OIEHUBATH €€ JJOCTOBEPHOCTH M HEPOTHBOPECUNBOCTD;

bopMyIHpOBATH 3aIIPOCHI U IPUMEHSTH Pa3IUYHbIC METOIbI IIPU MTOUCKE U
oTbope Ouojornyeckor HWHQpOpMAIMK, HEOOXOJAUMOM JUIsI  BBITTOJTHEHHS
y4eOHBIX 33J1a4;

MprUOOpeTaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATh KYJIBTYPY AKTHBHOTO  HCIIOJIb30BaHUS
Pa3ITUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpeICTaBICHUS
ouosiornyecko wuHpoOpMaUu (CXeMbl, TrpaduKd, IUarpaMMbl, TaOJUIIbI,
PUCYHKH U APYTOE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KadeCcTBE CpEICTBa MpH padoTe C
Ouonornyeckod wuHGOpPMAIIUEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTeMaTHYECKUE 3HAaKU U CUMBOJIBI, (OpMYJIbl, aOOpeBHaTypy, HOMEHKIATYPY,
UCIIOJIB30BaTh M TPEOOPa30BBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUTBl  WHGOpPMAIIHH,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

1) o6menne:



OCYIIECTBISTh KOMMYHHUKAIlMM BO Bcex cdepax IKU3HH, aKTHUBHO
Y4acTBOBaTh B JHAJOTe€ WM JTUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHMe 3amaBaThb BOIPOCHI, BBICKA3bIBATh CYXKIEHUS  OTHOCHUTEIHHO
BBIITOJTHEHUS MIPEJIaraéMoi 3aau, yYUThIBaTh UHTEPECHI U COTJIACOBAHHOCTD
MO3ULUNA JPYTUX YYACTHUKOB AUAJIOTa U JUCKYCCUN);

pacno3HaBaTh HEBepOaJbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COILIMAJIbHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/ICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJIEHCTBUS, TOHUMATh
HaMEpeHus JApYrux JIIOJEl, NpOSABIATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAsl 1eSITeJbHOCTh:

MOHMMAaTh WU HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHOM pabOThl TpH  pPElICHUH OHOJIOTMYECKOW  MpoOJIeMBI,
00OCHOBBIBATh HEO0OXOTUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBUS MPU PEIICHUH YYeOHOMU 3a/1auu;

BBHIOMpATh TEMATUKy U METOJbl COBMECTHBIX JCHCTBUM C yuy€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WIEHA KOJUIEKTUBA;

OPUHUMATh 1EIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAaJa M KAXKJIOTO YYaCTHMKAa KOMAaHJIbl B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3IHYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

OBJaeHNe YHUBEPCAJIBLHBIMY PeryJsiTUBHBIMU ACHCTBUAMM:

1) camoopraHu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBIABJICHHUS MPOOJIEM U MX
pelieHus B )KM3HEHHBIX U YUEOHBIX CUTYAIUSX;

BBHIOMPATh HA OCHOBE OMOJOTHYECKUX 3HAHUW II€JIEBBIC M CMBICIOBHIE
YCTAHOBKHU B CBOMX JEHCTBUSIX M MOCTYNKAX [0 OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3/10POBBIO OKPYKAOIINX;



CaMOCTOSITEIbBHO ~ OCYIIECTBIIATh  IMO3HABATEIBHYIK)  JIESITEIbHOCTb,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJaud B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIHUSX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH pEHIeHUs TpoOiemMbl €  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacliMpsaTh paMKd ~ y4eOHOTO  TMpeJAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

Jenatb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOU IPYAUIIMU B
Pa3HBIX 00JIACTSIX 3HAHMM, MOCTOSIHHO MOBBINIATH CBOM 0OOpa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BJQJ€Th HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HaHUSA
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIbHBIX MPOILIECCOB, UX PE3yJIbTATOB M
OCHOBAHUM, UCIIOIH30BaTh MPUEMBI PeJICKCUU JIJIs OLICHKH CUTYyallluH, BEIOOpa
BEPHOI'0 PELICHHUS;

yMETh OIIEHHWBATh PUCKA U CBOEBPEMEHHO MPUHHMATh PEIICHUS MO HX
CHMXKEHUIO;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ceOs M APYTUX:

NPUHUMATH Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX NPU AHAIN3E PE3yJIbTATOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBo APYrUX Ha OIMIUOKHU;

pPa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crnenuduueckre s y4eOHOro mpeameTa
«buonorus» Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHII MO OCBOEHHIO,
UHTEpIpETallud U NpeoOpa30BaHUIO 3HAHWM, BHUABI JEATEIBHOCTH IO



MOJIyY€HHI0O HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B PA3IMYHBIX Y4EOHBIX
CUTYyallMsIX, a TaKKE B PEAIbHBIX >XU3HEHHBIX CHUTYalHsX, CBSI3aHHBIX C
ouonorueid. B mporpamme npeaMeTHbIE Pe3yNbTaThl MPECTABIEHBI M0 ToJaM
00yueHus.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJIM OUOJIOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCHHCKHX U 3apyOeKHBIX Yy4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHAIBHON TPAMOTHOCTH Y€JIOBEKa VISl PEIICHUS )KU3HEHHBIX 3a71a4;

YMEHHE PacKphIBaTh COJECpPKaHUE OMOJIOTMYECKHX TEPMHHOB U TOHSATHUM:
KHU3Hb, KIJETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U IpeBpalleHue
SHEPruM), romeocTa3 (camoperyssuus), YpPOBHEBas OpraHu3alus >KUBBIX
CUCTEM, CaMOBOCITPOU3BECHUE (penponykuus), HACJIECTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAsI, LIEHTpaJbHAs JOrMa MOJEKyJsipHOW Ouosnorum), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 HeHTpax MHOT000pas3us u
MPOUCXOXKJIEHHU KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAHMLBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAyYHOT'O MO3HaHUs B OMOJIOTUH: HAOII0ACHHUE
Y ONMCAHME JKUBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OPraHU3aLs U IIPOBEICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIIBW)KEHHE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MTOHATUH, TEOPUM U 3aKOHOB, YMEHUE
JIEJIaTh BBIBOJBI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHMU3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILICHUS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XeMOCHHTEe3a, MUTO03a, Meno3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHS, WHIMBHUIYAJIbHOTO pAa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJIYyYSHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
MPOLIECCOB U SIBJICHUH, JJISl IPUHATHS TPAKTUUECKUX PEIIEHUN B IOBCEIHEBHOM
KU3HU C LEJIbl0 oOecriedeHus] Oe30MacHOCTH CBOETO 370POBbS U 30POBBS
OKpY)XaIOIIUX JIIOJEH, COOJIOACHHS HOPM TIpPaMOTHOTO TOBEACHUS B
OKpY’Karollel MpUpoaHOM cpese, TOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS



JOCTH)KEHU COBPEMEHHOM OMOJIOTMH M OMOTEXHOJOTHHA ISl PALMOHAIBHOIO
MPUPOIOTIOTH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHUE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEIMBAHKE, CLEIJIEHHOE HAclIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIPEACKA3aHMs HACIICIOBAHUS PU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBIMOJIHATH J1a00OpaTOpHBbIE U MpaKTUYecKue padoThl, COOMIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OLIEHMBaTh M MHTEPIPETHPOBATH HWH(OOpMAIUIO
OMOJIOTHYECKOTO COJEpKaHUsS, BKIIOYAIONIYI0 TIICEBJOHAYYHBIC 3HAHUS U3
pa3IUYHBIX HMCTOYHUKOB (CpeacTBa MaccoBOW uwHGOpMAIMH, HAY4YHO-
MOMYJISIPHBIE MAaTEepUaibl), ITUUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUIN B
OMONIOTHUH, MEUITUHE, OUOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mass Ouonornyeckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHHUKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapat OHOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» 6 11
KJlacce JOJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OUOJOTUM B CHUCTEME
HAy9YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMECHHOU
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCHICKUX H 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PAaCKpBIBATh COACPKaHUE OMOJOTHYCCKUX TEPMUHOB M TTOHSATHI:
BUJI, MOMyJsuusi, TEHOPOHJ, OHBOIIOLUMS, JBWKYIIUE CWIbl (PaKTOPHI)
ABOJIIOLINH, IPUCTIOCOOJICHHOCTD OpraHU3MOB, BUI000pa30BaHue,
AKOJIOTUYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHTHI, KOHCYMEHTBI, PEYIICHTHI,
LeTIH MUTaHUs, SKOJIOTHYECKas nupamMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3j1araTh OWOJOTHMYecKHe TeopuHu (PBOMIONMOHHAS Teopus Y.
JlapBuHA, CHHTETHYECKas TEOPHS SBOJIONHMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonactsa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBICHUN U
myteit apomonu A. H. CeseprioBa, yuenust o 6uochepe B. U. Bepnanckoro),
OTIPEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHHE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUN, OpTraHU3AINSI U TIPOBEJCHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa, BBIIBIKCHHUE  THUIOTE3bI,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHHE TOYYCHHBIX



PE3yNbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O00OBEKTOB: BHUJOB, MOMYJSIUNA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeOleHO30B M SKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
IPUCIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBHS JKOJIOTHYECKUX (AKTOPOB Ha
OpraHu3Mbl, T[E€peHOCa BEIIECTB U TOTOKAa DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOTEOXMMHUYECKUX IUKJIOB B Onocdepe;

yMEHUE MTPUMEHSTH MMOTYYEHHBIC 3HAHUS JIJIS O0BICHEHHS] OMOJIOTHICCKUAX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHITHUS IPAKTUYECKUX PEIICHUN B TTOBCEAHEBHOM
KU3HU C LEJbl0 oOecriedeHHs] Oe30MacHOCTH CBOErO 370POBbS M 30POBBS
OKpY)XKaIOIUX JIIO/IeH, COOJIOACHWS HOPM TpPaMOTHOTO TIOBEACHUS B
OKpY’Karolel MpUpogHO cpee, MOHUMMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JTOCTWKECHUN COBPEMEHHOU onosoruu IS palMOHAIBHOTO
IPUPOIOIIOIH30BAHNS;

yMEHHUE pellaTh JJIeMEHTapHble OHOJOTUYECKHE 3aJaud, COCTaBJISATh
CXEMBI IIepeHOca BEUIECTB U SHEPTUHU B SKOCUCTEMAX (1I€MU MUTAHUS);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThI, COOMIOAATh
npaBuiia nmpu paboTe ¢ ydeOHbIM U JabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJICpKAHUS, BKIIOUYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pasIMYHBIX MCTOYHHUKOB (CpeACTBA MAacCoOBOM HMHGOpMANHWH, HAYIHO-
MOMyJISIPHBIE  MaTepuaibl), pacCcMaTpuBaTh TJIOOANBHBIE JKOJIOTHUYECKHE
po06IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOIIEHMUS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTIOJ30BaTh MOHATUWHBIN anmapaT OWOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakruueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
brosorist kax Hayka 2 05 https://m.edso0.ru/7f41¢c292
JKuBbIe CHCTEMBI M MX OpraHHu3aIus 1 bubmorexa HOK
p " https://m.edso0.ru/7f41¢c292
XUMHYECKUN COCTAB U CTPOCHHUE KJICTKH 8 1 bubmorexa HOK
P https://m.edso00.ru/7f41c292
KuzneaesaTenbHOCTh KIETKH 6 bubmorexa [JOK
A https://m.edso0.ru/7f41c292
PazmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubmuoteka [IOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 UBMEHYUBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3moB. OCHOBBI 3 bubmmoreka HOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
PeszepBHOe Bpemst 1 bubmorexa [TOK
p p https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



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 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB H TeM nudpoBbIe
Ne n/n P Konrpoabusie IIpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
! IBOMOIHORHAA GHONOrHS o ! https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Oprauu3sMel 1 OKpyXkarouas cpesia > ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
> Peseperioe ppews 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

I[TPOTPAMME



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 IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa Kontpoabnbsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM
npuposl. [Ipaktuyeckas pabora
2 NIQ) lp«Ii[IcnonFI)BOBaHHe pa3l:)'II/I‘lHBIX 1 0.5 bubmorexa LHOK
https://m.eds00.ru/863e6122
METO/IOB IPU U3YYEHUHU
OMOJOTHYECKIX 0OBEKTOBY
3 buonoruueckue cuctemsl, 1 bu6mmoreka [IOK
IIPOLIECCHI U UX U3YUYECHHE https://m.eds00.ru/863e6564
4 XUMHUYECKU COCTaB KIIETKH. 1 bubmuorexa [JOK
Bona u muHepanbHbie conu https://m.edsoo.ru/863e674e
bu6nmoreka [JOK
5 benku. CoctaB u cTpoeHue 6eIKoB 1 httos://m.edsoo.ru/8636b72
DepMeHThI — OMOJIOTUYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmoreka [JOK
KaTaTUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
VI KaTamas3bl)»



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

bubmuorexa [JOK

! Y TaeBOTEL JimH et https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxrennoseie knciiorst. AT® https://m.eds00.ru/863e6d5c
9 Hcropus u meToas! u3ydeHus bubmumoreka [IOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CrpoeHnue 3ykapuoTU4eCKOn
kneTku. JlabopaTtopnas pabota No
2 «3ydeHune cTpoeHUsI KIETOK bubnuorexa [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii 0] MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpernapaTax u ux
OTTUCAHUE»
bu6mmoreka [IOK
12 Obmen BemecTs M MeTaboT3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocmres. XemocHnres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 nepretiieckuii oOmeH https://m.edso0o.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubnnorexa [JOK

«Habmoenre MUTO3a B KIIETKAaX
KOHUYMKa KOpeIlKa JTyKa Ha
TOTOBBIX MUKpOIIpernapaTax»

https://m.edso0.ru/863e7dc4



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

16 buocunTes Oenka. Peakims bubnuorexa [JOK
MaTpU4YHOI'O0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiums — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexkierounsie popmbl )KU3HU — bubnnoreka HOK
BUPYCBI https://m.eds00.ru/863e7540
DopMBbI pa3MHOKEHUS bubmorexa LIOK
19 PMELD https://m.edso00.ru/863e81b6
OPTaHi3MOoB https://m.edso00.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
21 OmnogotBopenue. JlabopaTopHas 05 bubnnoreka [JOK
pabota Ne 4 «/3yueHue cTpoeHUs ' https://m.eds00.ru/863e81b6
MIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpEnapaTax»
29 WHauBuayanbHOE pa3BUTHE bubnnoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U bubmmorexa LHOK
https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
P ] puA https://m.edso00.ru/863e8878
CKpEIINBAHHE
o5 Jlurubpuinoe CKperuBaHue. bubnuorexa [IOK

3aK0H HE3aBHCUMOT'O

https://m.edso0.ru/863e89a4



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

HaCJIE0BaHUS IPU3HAKOB
CleruieHHOE HACIEI0BaHUE

npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenue pe3ysnbTaToB

bu6mmoreka [IOK

26 MOHOHOPHIHOTO M 05 https://m.edsogru/863e8060
JUTHOPHUIHOTO CKPEIUBAHUS Y
Jp030(hUITBI HAa TOTOBBIX
MHUKpOIIpenaparax»

97 I'enernka noma. HacinenoBanue bubmuorexa [JOK
MPU3HAKOB, CUEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3MeHYHBOCTb.

HenacnencrBennas
U3MEHYHMBOCTb. JJabopaTopHas
pabota Ne 6. 3yuenue bubnuoreka [IOK

28 . 0.5
MOAU(UKAITMOHHON https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, IOCTPOCHHE
BapHAIMOHHOTO psija U
BApUALIMOHHON KPUBOM»

HacnencrBenHas "3MEHYHUBOCTb.
JlaGopaTtopnast pabota No 7. bubnmnorexa [JOK

29 . 0.5
«AHamu3 MyTaluui y 1po30Quisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIpErapaTax»

bubmuorexa [JOK

30 Penernica wenosexa https://m.eds00.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO

31 TeMe «HacaencTBeHHOCTE U

HN3MCHYUBOCTb OPraHU3MOB»



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

32 Cenexnus Kak HayKa U IpoIece 1 bubmmorexa [JOK
https://m.eds00.ru/863e9214
33 MeToibl U JOCTUKEHUSI CEIICKIINH 1 bubmuorexa [JOK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHosorus kak orpacib 1 bubnnoreka HOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLUS U METObI €€ N3YUEHUS 1 bubmmorexa LIOK
t A i https://m.edso0.ru/863ea20e
5 Ucropus paszsutus 1 bubnuorexa [JOK
MPEACTABJICHUI 00 BOJIIOITUN https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 M 1
HKPOIBOTHONHA https://m.edso00.ru/863e9cle
[Tomynsauus Kak 3ieMeHTapHas
€AMHUIA BUJA U 3BOJIIOIIH.
4 HI;60 I;To HI:B.}I abota JI\JI'O 1 1 0.5 bubmmorexa [OK
patopHaip B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOpP(}OITOTHUEeCKOMY KPUTEPHIO)
5 JIBIOKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnnoreka [JOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
6 EctectBenHsblIil 0TOOp U €ro 1 bubnuoreka [IOK
(bopMEI https://m.eds00.ru/863e9ed0
Pe3ynbrarel 3BOIOIMY:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB
7 1 BUJ1000pa3oBaHMeE. 1 05 bubnmoreka [JOK

JlabopaTtopHas pabota Ne 2
«Omnmcanue TpUCIOCOOJICHHOCTH
opraHu3Ma u €€ OTHOCUTEIHLHOTO

https://m.edso0.ru/863e9fde



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

Xapakrepa»

Hanpasnenus u mytu

bubmuorexa [JOK

8 MAaKpO3BOJIFOLIMHI https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN
10 Uctopus xu3nu Ha 3emiie U
METO/]1bl €€ U3YUEHHUS
1 ['urnioressl MPpOUCXO0XKACHUS )KU3HU bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazBuTne xu3Hu Ha 3emMiie 1o bubmuorexa [JOK
3paM U Nepuojam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOIIOIUU
PaCTUTEIBHOTO U KUBOTHOTO
mupa. [Ipaktuaeckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4ueHne UCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUIEKIIHSX»
14 CoBpeMeHHas cucTema bubnmnorexa [JOK
OpraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubnnoreka [JOK
(anTpomoOreHes) https://m.edsoo.ru/863eac2c
16 JiBmoxymiue cuibl (pakTopsl) bubnnoreka [HOK
aHTPOIIOreHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN
YelioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubnnoreka [HOK

ajarTanyun 4€JI0BCKa

https://m.edsoo0.ru/863eaea2



https://m.edsoo.ru/863e9c1e
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

PesepBHelil ypok. O600IICHHE T10

19 Teme «BO3HUKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3eMiie)
20 DKOJIOTHS KaK HayKa
Cpenpl oOuTaHus u bubnmoreka [JOK
21
AKOJIOTHYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
AbGuotnyeckue GaKkToOpEI.
Jlaboparopuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
22 ACTCHHI U3 Pa3HBIX MECT 0.5 bubmorexa LHOK
P P ' https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmorexa [IOK
23 buotuueckue gpakTopsl
¢ P https://m.edso00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomysiiud. [TpakTudeckast
24 pabota Ne 2 «[loacuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHuin»
o5 Coo0bmiecTBa OpraHu3MOB — bubnnoreka [JOK
O6uoI1IeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnmoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN
bubmuorexa [JOK
27 9KOCHUCTEMBI. DKOJIOTUYECKHE

nupamuibl. CBOMCTBA SKOCHCTEM.

https://m.edsoo0.ru/863eb5fa



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

Cyxkueccus

28 [IpupoiHbIE SKOCUCTEMBI

29 AHTPONOT€HHBIE IKOCUCTEMBI

30 buocdepa — rnobanpHas 1 bubnnoreka HOK
3KOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsl https://m.edso0o.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emiu 1

33 CocyniecTBoBaHHE IPUPOIBI U 1 bubnnorexa [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHHE

34 teMbl «Coo0recTa u 1
9KOJIOTHYECKHUE CUCTEMBI)

OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






