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MNOACHUTEJIBHASA 3AIINCKA

[lpu paspaboTke mporpamMmbl 1O OHOJOTHH TEOPETUYECKYIO OCHOBY JUIA
OmpejieNieHus TOAXOM0B K (OPMHpPOBAHUIO COJEpKaHUs ydyeOHOro TmpeaMera
«buonorus»  coctaBwiM:  KoHUenTyaidbHble — nonoxenus ~PI'OC  COO o
B3aMMOOOYCIIOBIIEHHOCTH IEJIeH, COAepKaHUsl, PE3YyIbTaTOB 00y4eHUsI U TPeOOBAHUM K
YPOBHIO TIOATOTOBKH BBIMTYCKHHKOB, IIOJOKEHUS 00 OOmUX MeNsX ¢ NPUHIUNAX,
XapaKTEepPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeAHero o01ero o0pa3oBaHus B
Poccuiickoit @enepanuu, a TakkKe MOJIOKEHUS O crelupuke ONoIoruu, e€ 3Ha4UeHUH B
MO3HAHUU KXUBOM MPHUPOJABI U 00ECIIEUEHUN CYIIECTBOBAHMS YEIOBEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM TIOJIOKEHUSM, OMPEIEIICHbI OCHOBHBIC (YHKIIMH TMPOTPAMMBI TIO
OUOIOTHH U €€ CTPYKTYpA.

[IporpamMmma mo Ouosioruu Aa€T MPECTaBICHHE O LENAX, 00 oOIel cTpaTeruu
oOydeHHsI, BOCIIMTAHUS W PA3BUTHUA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOro MpeaMera
«buonorus», ompeznenser o0s3aTeNFHOEC TPEIMETHOE COACPIKAHUE, €r0 CTPYKTYPY,
pacmpe/enieHe 1o pasjiesiaM U TeMaM, PeKOMEHIyeMYI0 TOCIIeIOBATEIbHOCTh U3yUEHUS
y4eOHOTro Marepuaiia ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH
00pa3oBaTeIBHOTO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIUXCsl.

B mporpamme mo OMOJIOTHH TakKe YUWUTBHIBAIOTCA TPEOOBAHWS K TUIAHHPYESMBIM
JUYHOCTHBIM, METANpPEAMETHBIM H  TPEIMETHBIM  pe3yiabTaTaM OOyYeHHS B
(GbOpMHpPOBAaHUU OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHPHOM JCATEIbHOCTH/YIeOHBIX
JEUCTBHM 00YJarOIIUXCS IO OCBOSHUIO COJIEPIKAHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

B mporpamme mo Ouonorumm (10-11 xkmaccel, 06a30BbI ypOBEHB) pealii30BaH
OPUHIIMI MPEEMCTBEHHOCTH B U3Y4YeHMM Ouonoruu, Ojarogaps uyeMy B Hel
MPOCMATPHUBAETCS HAMPABIECHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AHHBIX ¢ (POPMHUPOBAHUEM
€CTeCTBEHHO-HAyYHOTO  MHPOBO33PCHUS, IEHHOCTHBIX  OpPHUEHTAMH  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHHS, IPECTABICHUI O 3I0pOBOM 00pase KU3HU U OeperKHbIM
OTHOIIIEHUEM K OKpYyKarollel mnpupomHoi cpene. [loaToMy Hapsgy ¢ H3ydeHHEM
00I111e0MOTIOTHYECKUX TEOPUH, a TaKXKEe 3HAHUM O CTPOEHUHM JKUBBIX CHCTEM DPa3HOTO
paHra W CYIOIHOCTH OCHOBHBIX TNPOTEKAMIIWX B HHUX MPOIECCOB B TMPOTpaMMe IO
OMOJIOTHH yNIeJICHO BHUMAHHUE HMCIOJIB30BAHHUIO TMOJYYCHHBIX 3HAHUW B IOBCEIHEBHOMN
KU3HU JJIs1 PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCIIe: MPO(UIAKTUKN HACIICICTBECHHBIX
3a00JIeBaHMl YeNIOBeKa, MEIUKO-TEHETHYECKOT0 KOHCYIbTHPOBAHUS, OOOCHOBaHUS
IKOJIOTUYECKH I1e7IeCO00pa3HOTO MOBEACHUS B OKPYKAIOIIeH MPUPOIHON Cpelie, aHaIn3a
BIUSTHUSL XO3SIICTBEHHOM JESATEIPHOCTH YEJIOBEKa HA COCTOSHUE TIPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHICHHE BHHMAaHWS K TPUKIAJTHONH HAMPaBICHHOCTU
yaeOHOro mpenmera «buonorus» NPOAMKTOBAHO HEOOXOJUMOCTBHIO OOeCTeueHUs
YCIIOBUW [UJIsl PEIIeHUsT OJHOW M3 aKTyalbHBIX 3aJad IIKOJbHOTO OHOJOTHYECKOTO
oOpa3zoBaHusi, KOTOpas mpeanojaraeT (GopMupoBaHHE y OOYyYarOLIUXCS CIOCOOHOCTH
a/1IalITUPOBATHCS K U3BMEHEHUSAM JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpeaHero o0mero odpazoBaHHs 3aHUMAET BaXHOE MECTO.
Omna oGecrnieunBaeT (OpMHUpPOBAHUE y O0YUAIOIIUXCS PEICTABICHUI 0 HAYYHON KapTHUHE



MUpa, paclIMpsieT U 000011aeT 3HAaHUS O KUBOU MPUPOAE, €€ OTIIMUUTEIbHBIX MPU3HAKAX
— YpOBHEBOW OpraHu3alMi M HBOJIOIMH, CO3Aa€T YCJIOBHS JJIS: MO3HAHUS 3aKOHOB
XKUBON NpHpoabl, (GOpMHUPOBAHUS (PYHKIIMOHATIBHOW I'PAaMOTHOCTH, HaBBIKOB 3JI0POBOTO
u 0e30macHOro oopasa *U3HU, SKOJIOTUYECKOTO MBIIUIEHHUS, IICHHOCTHOTO OTHOILIEHUS K
JKUBOU IIPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OWONOTHS WMEET TaKKe I PEUICHUS BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3aJa4y CpeAHEro oO0miero oOpa3oBaHMs, COIUATM3ALMHN OO0YJaIOIUXCS.
Nzydenne Ouosjoruu obecrneurBaeT YCJIOBHS sl (POPMHPOBAHUS MHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX W MH(OPMAIMOHHBIX HABBIKOB, JACTETUYECKOW KYJIBTYpHI,
CIIOCOOCTBYET HWHTErpaldd OMOJOTUYECKUX 3HAHUU C TPEJCTaBICHUSAMHU M3 APYTHX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpapuu. Hazpanuble
MOJIOXKEHUSI O TMpeHa3HauYeHUHN yueOHOoro mpenMera «buonorusy cocraBuiiu OCHOBY IS
ONpeJeNIeHus TOJIXO0J0B K OTOOpY U CTPYKTYpPUPOBAaHHUIO €ro COAepKaHus,
MPEICTaBICHHOTO B MPOTpaMMe TI0 OMOJIOTHH.

Ot6op conepxanusi yueOHoro mnpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3HUIMKA KyJIbTypOCOOOPA3HOTO MOJX0/a, B COOTBETCTBHUH C KOTOPHIM
oOydaromuecss JOKHBI OCBOWUTh 3HAaHUS M YMEHUS, 3HaUMMble A1 (OPMUPOBAHUS
o0mieil KynbTyphl, ONpENeNsIoNnIue aJeKBaTHOE MOBEJACHHE YelOBEKa B OKpYXKalolle
OPUPOJHON cpefle, BOCTPeOOBAaHHbIE B IOBCEJHEBHOM JKM3HM U MPAKTUUYECKOH
nestenpHOocTH. Ocoboe MecTo B 3TOW cHCTEME 3HAaHUN 3aHMMAIOT 3JIEMEHTHI
COJIEp)KaHMsI, KOTOpbIE CIy’)KaT OCHOBOM st  (OpMUpOBaHHUS MPEACTaBICHUN O
COBPEMEHHON €CTECTBEHHO-HAY4YHONH KAapTHHE MHpa M II€HHOCTHBIX OPHEHTALMAX
JMYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3alMU OMOJIOTHYECKOTO 00pa30oBaHUsl.

CTpyKTypupOBaHHUE COJIEp)KaHUsI yueOHOro MaTepuaia B MporpaMme 1o OMoJIoruu
OCYIIECTBIICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUs] 3HAHUKW 00 OTIMYUTEIHHBIX
OCOOCHHOCTSAX KUBOM TPUPONBI, O €€ YPOBHEBOW OpraHu3alvu W HBoIONUHA. B
COOTBETCTBUUM C OTUM B CTPYKType yueOHoro mnpenmera «buonorus» BbIIEIECHbI
cleAylollre coAepKarelbHble JUHUM: «buomoruss kak Hayka. MeToIbl HAay4yHOTO
no3HaHus», «Knerka kak Ouonorumueckas cuctema», «OpraHu3M Kak OHOJOTHYecKas
cucreMa», «Cucrema W MHOrooOpazue OpPraHHYECKOTO MHUpa», «IBOJIOIUS KHUBOU
OPUPOABD», « IKOCUCTEMBI U MPUCYILTUE UM 3aKOHOMEPHOCTH.

Lenp n3ydyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaICHUE
0o0y4JaIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKUIHMOHAJIBHOW OpTaHMU3alli KUBBIX
CHUCTEM pAa3HOT0 paHra M NPUOOpPETEeHHE YMEHUN HCIONb30BATh ATH 3HAHUSA IS
TPaMOTHBIX JICUCTBHIA B OTHOIIEHWU OOBEKTOB KHBOU MPHUPOIBI U PEUICHUS PA3IUYHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTimkenue 1enu u3ydenus yaeoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecreynBaeTCs peleHUEM CIIEYIONINX 3a/1a4:

OCBOEHHE 00YYarOIIMMUCS CUCTEMbI 3HAaHUN O OMOJIOTUYECKUX TEOPUSX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBWiIaX, CIyXalluX OCHOBOM  njs
dbopMHUpOBaHUS TMPEICTABICHUH O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O METOAax
HAyYHOTO MO3HAHUS, CTPOEHUU, MHOTO00pa3uu U OCOOCHHOCTSIX )KUBBIX CUCTEM Pa3HOTO



YPOBHSI OpraHU3alliM, BBIAAIONIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCJIEIOBAaHUAX B
OMOJIOTHH,

dopMupoBaHue y OOydyarolMXCsl [O3HABATEIbHBIX, HWHTEIUIEKTYalIbHBIX U
TBOPUYECKHUX CMOCOOHOCTEN B MPOIECCE aHaNM3a JAaHHBIX O MYyTSIX Pa3BUTUS B OMOJOTUU
HAy4YHBIX B3IJISI0B, UAEH M MOAXOJOB K HM3YUEHHUIO KUBBIX CHUCTEM Pa3HOIO YpPOBHS
OpraHu3aluu;

CTaHOBJIEHUE y 00yYarommxcs o0mel KyiabTyphl, (PYHKINOHAIBHONW I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OILICHUBATh SIBJICHHUS OKPYXKAIOIIEr0 MHpa >KUBOU
MPUPOJIbI HA OCHOBAHUU 3HAHUM U OIBITA, OJYYCHHBIX MIPU U3YUECHUU OUOJIOTHH;

dbopmupoBanue y oOOydarolmuxcsi YMEHUHW  WUIIOCTPUPOBATH  3HAYCHUE
OMOJIOTMYECKMX 3HAHUW B TMPAKTHYECKOMW JIEATEIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOKHOCTH IIO3HAHUS YEJIOBEKOM >KMBOM
MPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOTIOICHUSI STUYECKIX HOPM
IIpU NPOBEJAECHUN OMOJIOTUYECKUX HCCIIEJOBaHUII;

OCO3HAHME IIEHHOCTH OWOJOTHYECKUX 3HAHWNM I TIOBBIIICHHS  YPOBHS
HKOJIOTMUECKON KYNbTYpPBL, 4711 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHHE NPHOOPETEHHBIX 3HAHWM W YMEHUW B TOBCEJHEBHOM XU3HU IS
OLICHKM TOCJEACTBUIA CBOEH JAESITENbHOCTH IO OTHOILEHHIO K OKpY’Kallleh cpene,
COOCTBEHHOMY  3/I0OPOBBIO, OOOCHOBaHHME€ U COONIOJIEHHE Mep MNPO(HUIAKTHKU
3a00JIeBaHUI.

B cucteme cpennero odmiero obpazoBanust «buonorusy, uzydaemas Ha 6a30BOM
YpOBHE, SBISETCS 0O0s3aTENbHBIM y4yE€OHBIM MPEAMETOM, BXOJAIIMM B COCTaB
npeaIMeTHOM o0actu «EcTecTBeHHO-HAyYHBIE IPEAMETHD).

Jns uzydeHus: Omosiorud Ha 0a30BOM YpPOBHE CpPEAHETO OO0IIero oOpa3oBaHMS
otBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34 yaca (1
4yac B HEJENIO).

COILEPKAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJiorus kak Hayka.

buonoruss xak Hayka. CBsi3b OHUOJIOIMHM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMH HayKamH, ¢uiiocoduei, STUKOW, dCTETUKOW U mpaBoM. Poib
Oouonoru B (GOPMUPOBAHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOTUUECKUX HaYK.

Metoabl Mo3HaHUS JKUBOW NpPUPOJbI (HAONIOEHUE, HKCIEPUMEHT, OIHCaHUeE,
U3MEpeHue, KiaccuuKanus, MoJeIMPOBaHNE, CTATUCTUYECKast 00paboTKa TaHHBIX).

JleMoHCTpanMu:

[Toprpetsr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Ta0auup! u cxembl: «MeTobl HO3HAHUS KUBOU IPUPOBI».



JlaGopaTopHble M NpaKTHYeCKHe padoOThI:

[TpakTuueckas padora Ne 1. «Mcnonb3oBaHue pa3IuyHBIX METOJOB MPU U3YUYECHUU
OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTEMbI M UX OPraHU3al M.

JKuBbie cucteMbl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OtTauuue
YKUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiicTBa OMOCHUCTEM M HX pa3HoOOpa3ue. YPOBHU OpraHH3alUl OHOCHCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJIALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoLeHOTHYECKHI ), OMOC(EpHBIi.

JleMoHCTpaUHuU:

Tabnuupe! 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpTraHU3ALNU KUBOU
PUPOBI».

O6opynoBanue: Mmojens Mosekynbl JJHK.

Tema 3. XuMHYEeCKHI COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUNA COCTaB  KJIETKH. XHWMHYECKHE DJIEMEHTBI: MaKpOXJIEMEHTHI,
MUKpO3JEMEHThI. Boga 1 MuHepaibHble BEIIECTBA.

@OyHKIMM BOJIbI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [logaepxanue ocMOTHUECKOTO
Oananca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHumble W 3aMEHUMBbIE aMHHOKHUCIOTHI. AMUHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYJIbl (TI€pBUYHAs, BTOpUYHAsS, TPETUYHAs U YEeTBEpTUUHAS
CTPYKTypa). XuMudeckue cBoicTBa 0enkoB. buonorndeckue QyHKImu 0eIKoB.

®epMeHThl — Ouosiornueckue kartanuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
1eHTp, cyocrpatHas cnenuduanocts. Kopepmentsl. Butamunsl. Otianuus GpepMeHTOB
OT HEOPTraHWYECKUX KaTaIU3aTOPOB.

VYrneBonapl: MOHOcaxapuabl (TIIOKO3a, pub03a U JAe30Kcupr003a), Aucaxapuibl
(caxaposa, 1aKTO3a) U MoJiMcaxapuabl (Kpaxmal, TIIMKOTeH, 1eJT0a03a). buonornueckue
(GYHKIIUU yTIIEBOJIOB.

Jlunuael: TpUrauuepuibl, pocoaunuabl, crepouasl. ['uapopunbHo-ruapoPoOHbIe
cBoiictBa. buonormueckune ¢ynkumu nununoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JUMHUI0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennosbsie xucnorel: JJHK u PHK. Hykneornasr — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢yukuuu JJHK. Crpoenune u pynkuuun PHK. Buast PHK. ATO:
CTpOCHHE U (PYHKIIUH.

[{uronorus — Hayka o kierke. Knerodnas Teopust — mpuMep B3auMOIEHCTBHS UACH
U (aKTOB B HAYYHOM MO3HAHUHU. MeTO/1bl U3YUYEeHHUS KIIETKH.

Knerka kak menoctHas >kuBasi cuctema. OOmue TpHU3HAKA KIETOK: 3aMKHYTas
HapyxHas MeMmOpana, moJekynbl JIHK kak renernueckwii anmapar, cucreMa CHHTE3a
Oenka.

Tunsl KIETOK: dyKapuoTHueckass U mpokapuoruyeckas. OcCOOEHHOCTH CTPOEHUs
npokapuoTrueckoil kietku. Kierounas crenka 6akrepuil. CTpoeHHE 3YKapUOTHUECKOM
kJeTkd. OCHOBHBIE OTIIMYUS PACTUTEIBHON, )KUBOTHON U TPUOHON KIIETKU.



[loBepXHOCTHBIE CTPYKTYpbhl KIETOK — KJIETOYHAas CTEHKa, IJIMKOKAJIUKC, HUX
byakumnu. Ilnaszmarudeckas memOpaHa, €€ cBoiicTBa W (QyHKIMU. [luTommasma u eé
opranouasl. OpgHomeMOpanHbsie opranouasl kietku: OIIC, ammapar [Nonbmxw,
mu30coMbl.  [lomyaBTOHOMHBIE  OpraHOMABl  KIJIETKH: MUTOXOHJIPUHU,  IUIACTHBIL.
[IpoucxoxaeHue MUTOXOHApUM U miactul. Buasl nminactua. HememOpanHbie opraHOUIbI
KJIETKUA: PUOOCOMBI, KJIETOYHBIA UEHTpP, HEHTPHUOIH, PECHUYKH, KXIYTUKH. DYHKIUU
OpPraHOUOB KJIETKH. BrirroueHus.

SAnpo — perynaropHblid ueHTp kieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KJIETKE.

JleMmoHcTpauum:

[Toptpetsr: A. JleBenryk, P. I'yx, T. IlIBann, M. Ilneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankinn, K. M. bap.

Huarpammel: «PacnpeznesieHHe XMMHUYECKUX 3JIEMEHTOB B HEXHBOW IPUPOIEY,
«Pacrnpenenenne XuMHYECKUX AJIEMEHTOB B JKUBOW MPUPOIE».

Tabmuuer u cxembl: «llepumomuueckas TabmuIa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHne MoJekyinbl Boabl», «buocunTe3 Oenkay, «CTpoeHHE MOJEKYJbl OeiKay,
«Ctpoenue dpepmentay, «Hyknennossie kucnoTsl. JJTHK», «Ctpoenue monekynst ATDy,
«CTpoeHne >yKapuOTHYECKON KIETKW», «CTpoeHHe >KMBOTHOM KIETKnW», «CTpoeHue
pacTUTENbHON KIETKW», «CTpOEHHE MNPOKAPUOTHYECKOM KIeTKn», «CTpoeHue sapa
KIIETKN», «YTIIEBOAB», «JIunuap».

O6opynoBaHue: CBETOBOM  MHKPOCKOI, 00OpyJoBaHHE IJisi  TPOBEICHUS
HaOII0ICHU, U3MEPEHUH, FIKCTIEPUMEHTOB, MUKPOIIpENnapaThl pACTUTEIbHBIX, )KUBOTHBIX
U 6aKTepUaTbHBIX KIETOK.

JlabopaTopHble U MpaKTHYeCKUE PadOTHI:

Jlaboparopnas padora Ne 1. «/3ydyeHne kaTauTUYECKON aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMusIa3bl WK KaTajaasbl)y.

Jlaboparopnas pabota Ne 2. «/3ydeHue cTpoeHUs: KIETOK PAaCTCHHM, )KUBOTHBIX U
OakTepuil Mo MEKPOCKOIIOM Ha TOTOBBIX MUKpOTIpENapaTax U X OMHCAHUE.

Tema 4. ’KuzHeaessTeJJbHOCTDh KJIETKH.

OOmeH BelecTB, WJIM MeTa0OIU3M. ACCUMWISAIMS (IJIaCTUYECKUN OOMeH) u
TUCCUMWISIHS  (PHEpreTHUecknii oOMEH) — JIBeé CTOPOHBI €IWHOTO Ipoliecca
MeTabonm3Ma. Pollb 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUM B TMOHUMAaHUU
MeTaboIM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPO(HBIM M rerepoTpodubiil. Ponas ¢depmeHToB B
oOMeHe BeIleCTB U MPeBpalleHUH SHEPTUH B KIIETKE.

®otocunTe3. CBeroBast U TemHOBas (asbl ¢orocunreza. Peakunu (ortocuHTe3a.
OddexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3a VIS KU3HU Ha 3emie. BiausHue
YCIIOBUW cCpelnbl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIMICHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHUII.

XeMocuHTe3. XeMOCUHTE3UPYIoIHe 0akTepuu. 3HaYeHUE XEMOCHUHTE3a JIJIS KU3HH
Ha 3emuie.



DHepreTuueckuidi 0oOMeH B KieTke. PacluernyieHue BeNIECTB, BBIJACICHUE U
aKKyMYJIUPDOBaHUE SHEPIMM B KIETKE. ODTalbl HEpreTudeckoro oOmMmeHa. [ mukomnms.
bpoxenne wu ero Buuapl. Kucnopomnoe oxuciaeHue, WM KIETOYHOE JIbIXaHUE.
OxkucnurensHoe pocopunupopanue. DPGHEeKTUBHOCTb IHEPTETHUECCKOTO OOMEHa.

Peakuun MatpuuHoro cuHtes3a. I'enerndeckas nnopmanus u JIHK. Peanuzanus
reHeTuyeckoi uHpopmanuum B KiIeTke. ['eHeTHyeckWid KOJI H €ro CBOMCTBa.
Tpanckpunuus — matpuunbii cuHTe3 PHK. Tpancnsuus — Ouocunre3 Oenka. DTambl
Tpancisauuu. KoaupoBanue aMuHOKUCIOT. Posb pubocom B GmocuHTe3e Oernka.

Heknerounsie ¢opmbl xu3HM — BHpychl. Mctopus otkpeitus BupycoB (/. W.
HBanoBckwuit). OCOOEHHOCTH CTPOEHUS U KM3HEHHOTO LMKIJIa BUPYcoB. bakrepuodaru.
bosesHn pacteHuid, KUBOTHBIX M 4YEJIOBEKAa, BbI3BIBAEMbIE BHpycamMH. Bupyc
ummyHo epunurta yenoseka (BUY) — BozOyaurens CIIM[{a. OGpaTHast TpaHCKpPUIILIUS,
peBeprasa u uHTerpasa. [IpopunakTiuka pacnpocTpaHeHus: BUPYCHBIX 3a001eBaHUM.

JleMoHCTpaum:

[Toprpetsr: H. K. Konbuos, /I. 1. UBanosckui, K. A. Tumupsses.

Tabnmuuet u  cxembl: «Tumbl nutanusy, «Metabonuzmy», «MHUTOXOHIPUS,
«JHepreTuueckuit  oomen», «Xmoporact», «®Potocuntes», «Ctpoenne JHK»,
«Ctpoenue u (QyHkunonupoBanue reHa», «CunHTe3 Oenka», «['eHeTHyeckuit KOmY,
«Bupyce», «bakrepuodparn», «CrtpoeHune u xku3HeHHbIM 1ukn Bupyca CIIN/a,
6axtepuodara», «Pemnukarus JJHK».

O6opynoBanue: Mojenu-anmaukanuu «Yasoenne JHK wu  Tpanckpummusy»,
«buocunres 6enkay, «CTpoeHre KIETKN», MOJIeib CTpyKTyphl JTHK.

Tema S. PazMHOKeHHe U MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KrneTouHslif UK, WK )KU3HEHHBIA UK Ki1eTku. MaTepdasza u mutos. IIporeccsl,
nporekaomue B uHTepdaze. Permkauus — peakuust marpuyHoro cunrteza JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HaOOp — KapuOTHI. JIMIUIOWIHBIN U TaluIOWuTHBIN
XpPOMOCOMHBIE HaOopbl. Xpomatunbl. [luTonorudyeckue OCHOBBI PA3MHOXKEHUS W
VH/IMBUYaJIbHOI'O Pa3BUTHUS OPraHU3MOB.

[enenue xnetkn — muto3. Cragum murtosa. [Iponeccsl, npoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. bBUOIOrHYeCKHil CMBICT MUTO3A.

[IporpamMmmupyemas ru6esb KJIETKH — aromnTo3.

®opmMbl pa3MHOKEHHS OpraHM3MOB: Oecrmojoe H MojioBoe. Buapl Oecnosoro
Pa3MHOXKEHMS:  JICJICHWE  HaJBOE, I[OYKOBAaHME OJHO- M  MHOTIOKJIETOYHBIX,
CIIOpO0OOpa3oBaHMEe, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPraHU3MOB, €r0 3HAYCHUE IS CEIEKIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTINYUS OT OECIOIOro.

Meiioz. Craaunm wmeiosza. [lpomecchl, npoucxonsdiine Ha CTaaAusIX Meio3a.
[loBenenne xpomocom B Mmeio3e. Kpoccunrosep. bruonornyeckuii cMbICA M 3HAYEHUE
Meno3a.

["ameTorenes — mpolecc 00pa3oBaHMs MOJIOBBIX KJIETOK y >KMBOTHBIX. [lojoBble
JKEJIe3bl: CEeMEHHUKU U sIMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK — raMer
(cmepmaTo3ou], SAWILIEKIETKa) — cliepMaToreHe3 U oBoreHe3. OcoOEHHOCTH CTPOEHUS
AWLIEKIIETOK U ciepMaro3ouaoB. OmnogorBopenue. [lapreHorenes.



NunuBuayaasHOE pa3BUTHE (oHTOTEHE3). OMOpHOHATBHOE pa3BUTHE
(amOpuorenes). OTambl AMOPHOHAIBHOTO PAa3BUTHS Yy IMO3BOHOYHBIX IKHBOTHBIX:
npoOjeHue, racTpyisdnusi, opraHoreHes. lloctamOpuoHanbHOE pas3Butue. THUIBI
MOCTAIMOPHUOHATILHOTO Pa3BUTHUSA: MPSAMOE, HepsMoe (JTUIMHOYHOE). BiusHue cpenbl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOT€HE3 I[BETKOBOT'O PACTEHMS: CTPOCHUE CEMEHH,
CTaJIuH Pa3BUTHSL.

JleMoHCcTpanMu:

Tabmuupl u  cxeMbl: «@POpMbl  pa3MHOXKEHHS OpPraHu3MoB», «JlBoitHOe
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHUE PACTEHUIN,
«/lenenue knetku Gakrepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTPOEHHE XPOMOCOMBIY,
«Knerounsiii nukny, «Pemmukamus JTHK», «Murtoszy», «Meio3y», «IIpsmoe u HenmpsiMmoe
pasButue», «l'aMeToreHe3 y MIIEKONMMUTAOMIMX M 4eloBeKa», «OCHOBHBIE CTaaud
OHTOTCHE3a.

OGopynoBaHnue: MHKPOCKOII, MHKpPOITpENapaThl «Cnepmaro3ouibl
MJICKOTIUTAIOIIEro», «SIHleKIeTka MiekonuTawIeroy, «KapuokuHes B KJIETKax
KOpEIlKa JIyKa», MarHuTHash MoJelib-aniuukanus «Jlenenue knetrkw», monens JHK,
MOeNTb MeTada3HOW XPOMOCOMBEL.

JlaGopaTopHble M MpakTHYeCKHe PadoThI:

JlaGoparopnas pabora Ne 3. «HaGmromeHrne MuTo3a B KJIETKAaX KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOITIPENapaTaxy.

JlaGoparopnas pabora Ne 4. «V3ydueHue CTpPOCHHS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOTIpEnapaTaxy».

Tema 6. HaciiencTBEHHOCTh M H3MEHYUBOCTH OPraHM3MOB.

[IpenmeT m 3amaum reHeTuku. Mctopust pa3BUTHUS T€HETUKU. Posib LHUTOJIOTMU H
SMOPHOJIOTHH B CTAHOBJICHUH TCHETHKH. BKiIaa poCCHMCKHX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. METOJbl TEeHETHKU (THOPUIOIOTHYECKUM, HUTOTCHETUUYECKUM,
MOJIEKYJIIpHO-TeHeTH4YeCKuii). (OCHOBHbICE TEHETHUYECKHUE TMOHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACIJIEIOBaHMsI MPU3HAKOB, YCTaHOBIeHHble [. MeHnaenem.
MonoruOpuaHoe CKpelMBaHue. 3aKOH €IMHO00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno noMuHUpPOBaHUA. 3aKOH PaCIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI raMer.
[TonHOE M HEMOMHOE TOMUHUPOBAHUE.

JluruOpumHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACIEAOBAHMS MPHU3HAKOB.
[[uToreHETUYECKUE  OCHOBBI  JAWTHOPHIIHOTO  CKpENIMBaHUS.  AHaIH3UPYIOIIEe
CKpemuBaHue. M crnofb30BaHUE aHAIM3UPYIOMIETO CKPEUIMBAHUSA ISl  ONpEeAesICHUs
TeHOTHUIIa OCOOH.

CuemieHHOe HacienoBaHue mnpusHakoB. PaGota T. Moprana mo crenjieHHOMY
HACJIEIOBAHUIO TeHOB. HapyleHue ClenieHns TEHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTHU. [ eHeTu4YeCKHe KapThl.

['enetnka mnona. XpoOMOCOMHOE OMpeleNeHue IMona. AYTOCOMBI M TOJOBbIE
XpOMOCOMBI. ['oMOrameTHbIe U rereporaMeTHbie opraiu3mMel. HacinenqoBanue npu3HaKkoB,
CLICTIJICHHBIX C TTOJIOM.



M3MeHunBOCTh. BHIbIl ”3MEHYMBOCTH: HEHACIIEICTBEHHAs U HAacIeACTBeHHas. Poib
cpebl B HEHACJIEICTBEHHOW HW3MEHUYMBOCTU. XapaKTepUCTUKA MOAU(PHUKAIIMOHHON
W3MEHYMBOCTH. BapuanmoHHBIN psAx W BapuanuoHHas KpuBasi. Hopma peaknumn
npusHaka. KoanuecTBeHHbIE U KaUECTBEHHBIE IPU3HAKN U UX HOpMa peakuuu. CBoicTBa
MOIU(PUKATUOHHON U3MEHUNUBOCTH.

HacneacrtBeHHasi, wWiIM  TE€HOTUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAS
M3MEHUYMBOCTh. Mel03 U MOJ0BOW IpPOLECC — OCHOBA KOMOWHATUBHON M3MEHYHBOCTH.
MyranuonHas u3MeH4YMBOCTh. Kilaccudukanuss MyTranuil: TeHHble, XPOMOCOMHBIE,
reHoMHble. YacroTa MW OpUYMHBI MyTanuidl. MyTtareHHble  (akTopbel. 3aKoOH
rOMOJIOTMYECKHX PSIIOB B HacjeAcTBeHHON n3MeHunsocty H. 1. BaBuosa.

BHesiepHas HacieCTBEHHOCTh U U3BMEHUYUBOCTb.

I'enernka yenoBeka. Kapuorum yenoBeka. OCHOBHBIE METO/BI T€HETUKH YEJIOBEKA!
TeHEaJIOTUYECKHi, OJIM3HEIOBBIN, MUTOTCHETUYECKUM, OMOXUMUUYECKUN, MOJEKYIISIPHO-
TE€HETUYECKUN. CoBpeMeHHOE OIpEJIEIICHNE TeHOTHUIIA! IIOJIHOTEHOMHOE
CEKBCHUPOBAaHHE, TI'E€HOTUIUPOBAaHWE, B TOM uyuciae ¢ nomompblo [I{P-ananu3a.
HacnenctBennslie 3a00eBaHus YellOBEKa: TeHHbIe 00JIe3HU, OOIE3HH ¢ HACJIEeICTBEHHON
IPEIPaco0KEHHOCThIO, XpPOMOCOMHBIE Oosie3HH. ComaThyeckue M T'eHEpaTUBHbIE
mytaiui. CTBOJIOBBIe KJIETKH. [IpuHIMNIBI 370poBOro oOpasa KU3HHU, IHMATHOCTHUKHU,
npoQUIAKTUKM M JIEUEHUST TIEHETHMYeCKMX  Oosie3Hel. MenuKo-reHeTHuecKoe
KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIMLMHCKONW T'€HETUKHU B MPEJOTBPALIECHUU U JICUCHUU
FeHEeTHYECKHUX 3a00JIeBaHUM YeloBeKa.

JlemoHCTpaum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuuel 1 cxembl: «MOHOTMOPUIHOE CKpPEIIMBAHUE M €ro LUTOTeHEeTHYecKas
OCHOBa», «3aKOH pAaCUICIUIEHHUS U €ro IUTOINeHETHYecKash OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurnbpunHoe ckpemuBaHuey, «Lluronornueckue OCHOBBI AUTHOPHUIHOTO
CKpemuBanusy, «Menosy, «B3anuMoieicTBrue auIeIbHBIX T€HOBY, «[ eHeTnUecKkne KapThl
pacTeHuil, KUBOTHBIX U uyeinoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HaCI
€I0BaHMs, CIECIUICHHOTO C MOJIOM», «KapHOTHUIIBI YellIOBEKA U KUBOTHBIX», «Buibl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThHY.

O6opynoBanue: MojaenUu-amInKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanuey, «JlurnbpumHoe ckpemmBanuey», «llepexpéct
XpPOMOCOM», MHMKPOCKOIl MU MHUKporpenapat «Jlpo3oduna» (Hopma, MyTaluu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repobapuil «I'opox moCceBHON.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabota Ne 5. «/3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUIHOTO CKPEIUBAHUS y TPO30( I HA TOTOBBIX MUKPOIIPEIapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoanpUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO Psifia U BApUALIMOHHOM KPUBO.



JlaGoparopHas padota Ne 7. «AHanu3 MmyTanuil y Ipo30(uibl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Tpaktueckass pabora Ne 2. «CocTaBieHWEe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIHS.
Yyenne H. U. BaBunmoBa o0 T1ieHTpax MNPOUCXOXKACHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpO/1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCoBBIM U MHAUBUAYAIbHBINA OTOOPHI B
CEJEKIIMU pPACTEHUUM M KUBOTHBIX. OIlleHKa J3KCTeppepa. biam3kopoacTBeHHOE
cKkpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHWE — ayTOPUIMHT.
Otnanéunas rtulOpuausanus U €€ ycnexu. VICKycCTBEHHBIM MyTareHe3 W
MOJyYEHUE TOJMUILIONIOB. JlOCTHKEHHUS CENEKIMA PACTCHHWH, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTtexHONMOTHs Kak OTpacib NPOW3BOACTBA. [ €HHAs WHKEHEpHs. OTambl
co3ganusi pexombunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepusd. Kiietounble KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruuyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnuupl 1 cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OObEKTHl OuOTEeXHONOTHUN», «KieTouHnble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOJIBI M JOCTHXKEHUSI CEJEKIMA PACTCHUU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, J1AOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC



Tema 1. JBoIrOMOHHASE OHOJIOTHA.

[Ipennochulku BO3HUKHOBEHUS SBOJIOIMOHHON TEOpUU. ODBOJIIOIUOHHAS
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa 3BOJMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, MEPEXOIHBbIE (OPMBIL.
buoreorpaduyeckue: cxoncTBo u paznuane payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapBuHa. IlpeanocbuikM BO3HUKHOBEHHS
JapBUHM3MA. J[BWKYyIlME CHJIBI 3BOJIOUMU BHUIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpEAEeIEHHAs U3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUN.

JBrokymue cuibl ((pakTopbl) 3BOJIONKMKA BUAOB B mpupojae. MyTairoHHbBIN
npolecc ¥ KOMOMHATUBHAs W3MEHYMBOCTb. [lOMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. M30auus 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTALUH.

Bun wu  BugooOpazoBanue. Kputepum Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

Maxkpossomonust. PopMbl  3BOTIOUMU:  GUIETHYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxeHue OT HeclneUHaTn3UpOBaHHBIX MHpenkoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JdleMoHCcTpaum:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyecKoro Mupa Ha 3emiiey, «3apoAbIln
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
cyuiectBoBanue», «EcrecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTeHHID,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyTtaunoHHas
U3MEHUYMUBOCTBY, «Apomopdo3by, «Unmoamantaumu», «OO0ImIas aereHepaius»,



«/IBmxkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopsba 3a cymiecTBoBaHuE», «IIpuCnocoOIeHHOCT, OPraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUE).

O6opynoBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3IMUYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KoJulekuus «DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepekpécr
XpOMOCOM», BIIaXHble npenaparbl «Pa3Butue Hacekomoro», «Pa3Burtue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MmyTtanuu QOpMbI KPbUIbEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOrHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4yHble TpPENCTABICHHUS O 3apOKJIECHUU >KM3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEpUMEHTAIBHOE MOATBEPKICHNE XUMHAUYECKON 3BOIroIMK. HavanpHbIe 3Talbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIIOLUS.
®opMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTAaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickas dpel. [lameosoiickas spa U e€ mnepuoAbl: KEeMOPHICKHIA,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o030HcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Talbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
*UBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHUpa KaK OTpaxkeHue 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPOIOJIOTUs KaK Hayka. PazButue npeactaBieHui o
IIPOUCXOXKJIEHUN YesloBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxoxacrtBa u
pa3InyKs 4€JI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.



HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOImecTBeHHbII 00pa3  KU3HH,
U3rOTOBIIEHUE OPYAUI TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek npsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3ymHbIil. Haxoakum HMCKONaeMbIX OCTaTKOB, BPEMS CYILECTBOBAHMS, O0JACTb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHI.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOM]IHASA
(eBpaszuiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpHalbHas),  MOHTOJIOMAHAS
(a3maTcko-aMepukaHcKkas).  YepTel  NpUCHOCOOJEHHOCTH  MpEeJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ConaHEUHON cHUCTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kinetka», <« KHBOTHas  KJIeTKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NaJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpPTalblla, KPOMAHbOHIIA), CIENKUA WU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeJNOBEKa (KaMHU-YOIIEPHI,
pyOumsia, ckpebna), TreoXpoHoJoruueckas TaOnuma, Koyuiekiuusa «Dopmbl
COXPAHHOCTHU MUCKOMAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTaTKOB PACTEHUM U
YKUBOTHBIX B KOJUIEKLIUIX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WIH KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpY:KamoIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4 U pa3Jiesibl SKOJIOTHMH. MeTo bl SKOTOTHYECKUX
MCCIIEOBAaHUM. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.



Okonoruueckue Qaktopel. Kiaccuduxamuss skxomorndeckux (HakTOpPOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(baKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATYypPa, BIAXKHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHu3MOB K  JIEHCTBHUIO  aOMOTHMYECKUX  (DaKTOpPOB.
buosornueckne puTMsl.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEWUCTBUN MJI CYyLIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE MOKa3aTean
NOMYJSILMNA: YHCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanvs. J[MmHaMyKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsius.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupbl u cxemsl: Kapta «IIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranuzmoBy», «®Portonepuonusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NIO0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo01ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3M B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIUU B 3KOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU HKOCUCTEMBI. [lMilieBble LMW W  CETH.
OCHOBHBIE TIOKa3aTEJIM HSKOCUCTEMBI: OHOMacca, MHPOAYKLHA. DKOJOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKUeccHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJINCTBEHHOTO JIECa.



AHTpPOIIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0341CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycrowumBocTH 3KocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
onocheprr. JKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rJ100aNbHOM JKOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE U oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1oGanbHbIE YKOJIOTUYECKUE TTPOOIIEMBI.

CocyiecTBoBaHue IIPUPOIBI " 4eJIOBEYECTBA. Coxpanenune
Onopa3zHooOpa3us Kak OCHOBa ycTOoWYMBOCTH Onochepsl. OCHOBA pallOHAIBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMHM M HMX HCHOJNb30BaHuE. JlocTuxeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsl: A. JIxx. Tencau, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpupoaubsie coobimiectBay, «llemu nuTaHus», «IKOJOTHYECKAs] THUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOrOo  Jeca», «buomeno3 Bomoéma», «ArponeHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHeWmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M TPYHTOBBIX BOoA», «llouBa — BaKHEWIIasi COCTABIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiid 3QdexT», «DaKTOphI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpyktypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuoCchepsD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeib-anmuivkanus « TunuuHble OHOIIEHO3bD», TepOapuid
«PacTtutenbHble coobIIecTBaY, KoJekunn «buorieHo3y, «Bpeaurenn BaxHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIGKIMH pACTEeHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpPYIIIIaM OJHOTO BHIA,
Kpacnas xuura Poccuiickoit ®enepanmn, u300pakeHUs OXpPaHSEMbBIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalW4yhe MOTHUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€UHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JIEITEIBHOCTH B COOTBETCTBUHM C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, MATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXKarUIen cpere.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIMIEerocs Kak akTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWU y4e€OHBIX W IO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE IIEHHOCTH TPABWI WHIWBHAYAITHPHOTO ¥  KOJJIEKTHBHOTO
0€30MacCHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM MpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U peaanu30BbHIBATh
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUH OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIMpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHCTEMax, OXpaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH M MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PEeCypCHbie  MPOOJEMBbl  pa3BUTHUS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUHM OWOJOTHYECKUX 3HAHUN B IIENISIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONBh30BaTh TOJydyaeMble 3HAHUS I aHaIu3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUA OO0YYAIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHUIMU OOYy4YaloImMUXCs, CIOCOOHOCTD
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
o0Opa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM TPUEMBI JIOTMYECKOTO MBIILICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YNbTATHI AEATENHHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHN), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B pPaccMaTpUBAEMBbIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH padOTy B  YCJIOBHSX  PEAIBHOIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETAlHH, NPeoOpa3OoBaHUI0 U NPUMEHEHUIO B Yy4EOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh IIOJyYEHHbIE B XOJE pEIICHUS 3aJayd  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE alIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3INYHBIX BUOB B (DOPM TIPEACTABICHUS], KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIU JIMCKYCCUM TIO CYIIECTBY 0OCyXkmaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATH YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peIIeHNH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KAXKJIOIO yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOPaKEHHUE, ObITh NHUIIUATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLICHHUIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIbHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedICKCUN Ui OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenMeTrHble pe3ynpTaThl OcBoeHUs mporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3iMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIHMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YpOBHEBask OpraHu3alisl )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Mengens, T. Moprana, H. . BaBuiioBa) u yuenus (0 HeHTpax MHOTooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB W SIBJIICHHI, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYYCHHBIX PE3YIbTAaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C Ienplo obecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3IOPOBBS
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MIpPaKTUYECKHe padoThl, COOJIOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAQJE POCCHMCKHUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALNSA, TeHO(OH, SBOIIONMS, ABIXKYIINE CUIIbI ((DaKTOPBI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSCHEHHE IMOIYyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALIWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaX, AHTPOINOTCHHBIX W3MEHEHUW B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eJbplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3A0POBbsi U 3/I0POBbSA
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

YMEHUE pemiaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1au, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh MW HWHTEPIPETHPOBATH HHGPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
UBBIC CHUCTEMBI U UX OpraHu3aIus 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHEEATENEHOCTE KIETKH 0 1 0 https://m.eds00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 3 0 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 0 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens L 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MEL 1 OKpYIKAIOWas Cpeia > 0 L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 1 0 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 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 IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpouabubie IIpakTuuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
03.09.2024 https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 1 0 0.5 bubmorexa HOK
P ' 10.09.2024  https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYICHUHU
OMOJIOTUYECKIX 0OBEKTOBY
3 buonornueckue cucremsl, MpoOLECCH 1 0 0 bubnuoteka [JOK
U UX U3y4YCHHE 17.09.2024  https://m.eds00.ru/863e6564
4 XUMH4ecKuil cocTaB KiIeTKkH. Bona u 1 0 0 bu6mmoreka [IOK
MUHEpAJIbHBIE COJIN 24.09.2024 = https://m.eds00.ru/863e674e
bubmuorexa [JOK
b . 1
> e, COCTaB H CTPOCHHE Genko 0 0 01.10.2024  https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 0 05 bubnuoreka [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' 08.10.2024  https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3bI
WJTU KaTajiasbl)»
7 VraeBonsl. JInnunael 1 0 0 bubmnorexa [IOK

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

15.10.2024

bubmuorexa [JOK
8 Hywaentiosbie knciorel. AT® 0 22.10.2024 https://m.edsogru/863e6d5c
9 Hcropus u MeTo1bl U3y4EeHHS 0 bubnmoreka [JOK
kietku. Kinerounas teopust 05.11.2024  https://m.edso0.ru/863e6e88
10 Knerka kak nenocrHas »uBas 0
cucremMa 12.11.2024
CrpoeHnue 3yKapuoTUYECKOn
kietku. JlabopaTopHas padora Ne 2
«3yueHune cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
. 19.11.2024
OakTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAaHUE»
bu6mmoreka [JOK
12 OOweit BerlecTs it MeTadommsM 0 26.11.2024  https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 dorocmmres. Xemocires 0 03.12.2024  https://m.edsoo.ru/863e7c98
. bubnuoteka [JOK
14 mepreruteckuii oomen 0 10.12.2024  https://m.edsoo0.ru/863e7aae
JKuzneHHbIN UK KIeTKU. [lenenue
KJIeTku. Muto3. JIaboparoprast Bu6morexa [IOK
15 padora Ne 3 «Habumioxenme muto3a b 05 17.12.2024 = https://m.eds00.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpenmapaTax»
16 buocunTtes 6enka. Peakuus 0 bubnmoreka [JOK
MAaTpUYHOI'O CUHTE3a 24.12.2024  https://m.edsoo.ru/863e796e
17 Tpancnsus — 6uocuHTe3 Oenka 0 bubnuoreka [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

14.01.2025  https://m.edso0o.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — 0 bubnnoreka [HOK
BUPYCHI 21.01.2025 @ https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB 0 98.01.2025 https://m.eds00.ru/863e81b6
o https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 Meitos 0 04.02.2025  https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlaboparopuas padora Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpoeHus MoJIOBBIX ' 11.02.2025  https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOITpernaparax»
29 WnauBuayanbHOe pa3BUTHE 0 bubnuoreka [IOK
OpraHU3MOB 18.02.2025  https://m.eds00.ru/863e8436
93 I'enernka — Hayka o 0 bubnuoreka [IOK
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH 25.02.2025  https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACTIEI0OBaHUS
24 MpU3HAKOB. MoOHOTHOpUIHOE 0 bubmmorexa [OK
P ' PHA 04.03.2025  https://m.eds0o.ru/863e8878
CKpeIlMBaHUe
WTUOPUIHOE CKpEIIMBaHNe. 3aKOH
25 fe3a3ninf40ro H':;HI: OBaHMS 0 bubmorexa LOK
A 11.03.2025  https://m.edso0.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacieJOBaHNE
26 npusHakoB. JlaboparopHas pabota 05 bubnmoreka [JOK
Ne 5 «M3yueHne pe3ynbTaToB ' 18.03.2025  https://m.eds00.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO



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

CKpeUIMBaHus y Apo30(uisl Ha
TOTOBBIX MUKpPOIIPEIapaTax»

97 I'eneTuka nosa. Hacnenosanue 1 0 bubmuorexa [JOK
MIPU3HAKOB, CIICTUICHHBIX C IOJIOM 01.04.2025 | https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MeHYuBOCTb. JlabopaTopHas

08 pabota Ne 6. M3yuenue 1 05 bubnuoreka [IOK
MOIU(DUKAITMOHHON H3MEHUYHNBOCTH, 08.04.2025  https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

HacnenctBennas ”3MEHYHBOCTb.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanuil y 1po3o¢puiibl Ha 15.04.2025  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEIapaTax»

bu6mmoreka [JOK

30 Peteriia uenonexa 1 0 22.04.2025  https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O6006111eHNE TTO

31 TeMe «HaciencTBEHHOCTD U 1 0 99.04.2025
W3MEHYUBOCTH OPTaHU3MOBY

bubmuorexa [JOK

32 (CeTeRIIA KaK HayKa i MpoLiece 1 0 06.05.2025  https://m.edso0o.ru/863e9214

33 MeToabl U JOCTUKEHUS CEIIEKIIUU 1 0 bu6mmoreka [JOK
pacTeHHi U )KUBOTHBIX 13.05.2025  https://m.eds00.ru/863e9214

34 buorexHonorus Kak orpacib 1 0 bubnnoreka [JOK
MPOU3BOJICTBA 20.05.2025  https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOIT'PAMME



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

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrposbnusie IIpakrunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 DBOJIOLMS U METOJbI €€ 1 0 0 bubmuorexa [JOK
U3Y4CHHUSA https://m.edso0.ru/863ea20e
HcTopus pa3BuTHs
2 NpeACTaBICHUIN 00 1 0 0 bubmorexa LHOK
pedl https://m.eds00.ru/863e9570
SBOJIIOINH
bu6mmoreka [IOK
3 Mukpoosomons L 0 0 https://m.edso00.ru/863e9cle
IMonmynsiums kak
3J€MEHTapHas eAMHUIA
BH/JIa U HBOJIIOLIUU. Eub 1OK
nonroTexa
4 JI o] 1 0 0.5
aboparopHas pabora N https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OIIOTHIECKOMY
KPUTEPHUIOY
BIDKYIIINE CHUJIBI
5 gneMZII{Jia HbIe (PaKTOPBI) 1 0 0 bubmoreia HOK
P P https://m.edso00.ru/863e9da4
ABOJIIOLIUN
5 EcrecTBenHsblIit 0TOOp U ero 1 0 0 bubnnorexka [JOK
(bopMsI https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOTIOLNN: BuG OK
7 MPUCTIOCOOICHHOCTD 1 0 0.5 nommoreka L{

OpPraHU3MOB U

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

BUJI000pa3oBaHue.
JlaGopaTtopHnas padota Ne 2
«Omnucanue
MPUCTIOCOOJICHHOCTH
opraHusma u eé
OTHOCHUTEIIEHOTO XapaKTepar»

HanpaBneHI/m U IIyTHU

bu6mmoreka [IOK

8 MaKpO3BOJTIOLINHI 0 https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIONINAN 0
10 Hctopus )f(I/ISHI/I Ha 3emiie u 0
METO/IbI €€ U3Y4EHUS
11 I'unoressl MPOUCX 0K ACHUS 0 bubnnoreka [JOK
JKU3HU Ha 3emie https://m.edso00.ru/863ea5a6
12 PasBuTHe xu3HN HaA 3emiie 0 bu6nmoreka [JOK
II0 3paM U Ieproiam https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHHOTO U KUBOTHOTO
mupa. [Ipaktudeckas pabora
13 Ne Il) «I/I3pyquI/Ie ’ 0.5 bubmmorexa [JOK

HCKOITa€MbIX OCTAaTKOB
paCTeHI/Ifl " ) KUBOTHBIX B
KOJIJICKIUAX )

https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

CoBpeMeHHasi cuCTeMa OPraHuYe€CKOro bubnunoreka [HOK

14 0
Mupa https://m.edsoo.ru/863ea48e

bubmuorexa [JOK

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

16 JBwxymme cuitbl (paxTops) 0 bubnmoreka [JOK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaJIUU IBOJIIOLIUN YEJIOBEKA 0

18 Yenoseueckue pacsl U NPUPOIHBIE 0 bubnnoreka [JOK
aJanTalnyy 4YeJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O000IICHHE 1O TEME

19 «BO3HMKHOBEHNE 1 Pa3BUTHE KU3HU Ha 0
3emie»

20 DKOJIOTHUS KaK HayKa 0

21 Cpenpl 00UTaHMS U SKOJIOTUYECKHE 0 bubnnorexka [JOK
(axTopsI https://m.edso00.ru/863eafec
Aobuotuyeckue daxropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue

99 OCOOCHHOCTH PaCTEHHI U3 pa3HbIX MECT 05 bubnuoteka [JOK
oburtanus». JlabopatopHas pabora Ne 4. https://m.edsoo.ru/863eb10e
«BnusHME cBeTa HAa POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa»

bubmuorexa [JOK

23 e 0 https://m.edso00.ru/863eb348
DKONIOTUYECKUE XapaKTEPUCTUKU

24 nonynsiun. [Ipaktnyeckas padora Ne 2 05

«IToacY€T MIOTHOCTH NOMYJIALIUI
pa3HBIX BUJOB PACTCHUIN



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

bubmuorexa [JOK

25 Coo0miecTBa OpraHu3MoB — OHOIEHO3 1 0 httos://m.edsoo.ru/863ebA6a
bubmuorexa [JOK

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 0 httos://m.e dsogru 1863eba6a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.

27 Dxosiorndeckue nupamuapl. CBOMCTBa 1 0 Bubmaorexa ITOK
skocHcTem, CyKieccus https://m.edso0o.ru/863eb5fa

28 [IpupoaHBIE 3KOCUCTEMBI 0

29 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 0

30 buocdepa — rmobanpHas 3xocucTeMa 1 0 bubnuorexa [JOK
3emun https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 0 bubnnoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenoseuecTBO B 6rochepe 3emin 1 0

33 CocytiecTBoBaHUE TTPUPOIBI U 1 0 bubnuoteka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PeseprubIil ypok. O60011I€HIE TEMBI

34 «Coo00111eCTBa U IKOJIOTUYECKUE 1 0
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

* buosorus, 10 knacce/ [laceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u np.; [Tox
penakiueii [laceunnka B.B. Akunonepuoe obiectBo «M3naTenscTBo
«IIpocsemienne»

 buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyomos A.M. u ap.; [lox
penakuueii [laceunuka B.B. AxuronepHoe o61mecTBo «3narenscTBo

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

buosnorus. 10-11 knaccel. Coopuuk 3aaa4 u ynpaxuenuit. ®I'OC

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

O6uwan 6uonorusa 10 - 11 knacc; http://school-collection.edu.ru - Konnekums undposbix 06pasoBaTenbHbIX

pecypcos

EBTioWwEHKO [@annHa

BacunbeBHa
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