AKKpeaIuMTOBaHHOE 00pa3oBaTe/IbHOE YaCTHOE YUpeKAeHH e
BbICILIEr0 00pa30BaHUA
«MockoBckni (puHaHCOBO-IOpUANYecKuil yHuBepcuter MO@IOA)

IIxona «Haykorpam

COI''TACOBAHO YTBEPXIEHO
[1€1arOrHYECKUM COBETOM npukazoM pexkropa Ne 16-10/141
npoTokoy Ne 1 «29» aBrycra 2024 r.

«28» aBrycra 2024 r.

PaGouass nporpamma
yueOHoro npeamera «buosiorns»
HAa YPOBHE CpeHero odmero o0pa3zoBanus
(10-11 xnaccnl)



IHosicHuTEe1bHAA 3ANIMCKA
PabGouass mporpamma mo Ouonoruud st oOydaromuxcs 10-11 kmaccos
pa3paboTaHa Ha OCHOBE:

« ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHuu B
Poccniickon @enepanun»;

 npukaza MunoOpHayku Poccum ot 17.05.2012 Ne 413 «O06 yTBEepx)aeHUN
(benepasbHOro rocyJJapCTBEHHOTO 00pa30BaTENIbHOIO CTAHJApTa CPEIHETO
oOmero oOpa3oBaHus» (C HW3MEHEHUSIMH, BHECEHHBIMH IPUKA30M
Mumnnpocgemenust Poccun ot 12.08.2022 Ne 732);

« 1npukaza Munnpocsemenuss Poccun ot 12.08.2022 Ne732  «O BHeceHUUM
U3MEHEHUH B (eliepanbHbIA TOCYIapCTBEHHBIN CTaHAAPT CPETHErO OOIIETro
oOpa3oBaHusl, yTBEPKIEHHBbIN NpukazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccutickoit @enepanuu ot 17 masg 2012 roga Ned 13y

« mnpukaza Munnpocsemienuss Poccun ot 23.11.2022 Nel014  «O6
yTBepkAeHUU (eaepaibHOl 00pa30BaTEeIbHOW MHPOrpaMMBbl  CPEIHETrO
o0miero  0Opa3oBaHU (3apeructpupoBan 22.12.2022 No71763), c
U3MEHEHUSIMU B COOTBETCTBMHU C MPUKAa30M MMHHUCTEPCTBA MPOCBELIEHUS
Poccuiickon @enepanuum ot 19.03.2024 Ne 171 «O BHeceHUH U3MEHEHUU B
HEKOTOpblE  NpHKa3bl ~ MwMHHCTEPCTBA  INpoCBeleHUs  Poccuiickoi
®denepanuu, kKacawomuecs (QenepanbHbIX 00pa30BaTENbHBIX MPOTPAMM
HayaJabHOTO o00I1Iero oOpa3oBaHUs, OCHOBHOTO oOIIero oOpa3oBaHUsS U
CpeaHero o0IIero 0opa3oBaHus;

« mnpukaza Munnpocsenienuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaeHuu [lopsiaka opraHu3anuu U OCYIECTBIECHUSI 00pa30BaTeNbHON
JESTENBHOCTA 10 OCHOBHBIM 00II€00pa3oBaTEIbHBIM MpPOrpaMMaM —
o0pa3oBaTeIbHbIM MIPOrPaMMaM Ha4aJIbHOTO O0IIEro, OCHOBHOTO OOIIEro U
CpeaHero o01ero 0opazoBaHusY;

« CIT 24.3648-20 «CaHuTapHO-3IUACMHOJIOTUYECKHE TpeOOBaHUS K
OpraHu3alysM BOCIHUTAaHUS U OOYyYEHHsI, OTAbIXa U O3JOPOBJICHUS JE€TEU U
MOJIOAEKH», YTBEPKIECHHBIX ITOCTAHOBJIEHUEM TJABHOI'O CaHUTAPHOIO
Bpaya ot 28.09.2020 Ne 28;

« CanlluH 1.2.3685-21 «l'urueHuyeckue HOpPMATUBbI M TpeOOBaHUS K
obecrnieueHuto ©Oe3onacHOoCTH M (WiM) OE3BPEIHOCTH JJISI  YeJIOBEKa
(bakTopoB cpenbl 0OUTAaHUS), YTBEPXKICHHBIX MOCTAHOBJIEHUEM IJIABHOTO
canutapHoro Bpaya oT 28.01.2021 Ne 2;

e OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl CpeHEro o0Iero oOpa3oBaHUS
[Ixoner «Haykorpaa»

e KOHICHIIMM  TIpemojaBaHus  y4deOHoro mpeamera «buomorms» B
oOpa3zoBaTeabHBIX opranu3anusax Poccuiickoit deneparun
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« (enepanbHON pabouell mporpamMmbl Mo yueOHOMY mpeamety «buomorus
0a30BOr0 ypOBHSI.

PabGouass mporpamma ydeOHOro mnpenmera «buomorus» s oOydyaromuxcs Ha
YPOBHE CpeIHEro o0Iiero oOpa3oBaHUsl COCTaBJIEHa Ha OCHOBe TpeOOoBaHMII K
pe3yJibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTebHON MpPOrpaMMbl CpPEHErO
obmero o00pa3oBaHMs, MpeacTaBlieHHBIX B DenepaqbHOM TrOCyAapCTBEHHOM
oOpa3zoBaTeIbHOM CcTaHAapTe cpeaHero odmero odOpazoanus, POII COO wu
OpPUEHTUPOBaHA Ha IIEJIEBbIC MPUOPUTETHI, CPOPMYJIHUPOBaHHBIC B (henepaabHON
paboueit mporpaMme BOCHHUTaHUS U B pabodeil mporpaMMe BOCIIMTAHUS IIKOJIBI
«Hayxorpam.

VYuebnniii npenmer «buosorus» Ha ypoBHE CpeJHEro 0o0IIero oopa3oBaHUs
3aHUMaeT BaxkHoe MecTto. OH oOecrmeunBaeT (GOPMUPOBAHHE y OOYYAIOITUXCS
MPEICTaBICHUN O HAyYHOW KapTHMHE MHpA, pacHIupsieT W 0000maeT 3HAHUS O
KUBOW TMpuUpojae, €€ OTIMYMUTENbHBIX IMPU3HAKAX — YPOBHEBOW OPraHU3alld U
DBOJIOLIMM, CO34Aa€T yCIHOBUSA JUISL: TO3HAaHHWS 3aKOHOB JKMBOW IIPUPOJBI,
dbopmupoBaHus  (PYHKIMOHAIBLHOW TPAMOTHOCTH, HABBIKOB  3J0POBOTO U
Oe3omacHoro oOpa3a KM3HH, DKOJOTMYECKOTO  MBIIIJIEHUS, LEHHOCTHOIO
OTHOIIICHUS K )KUBOUW MPUPOJIE U YEIIOBEKY.

bonbmioe 3HaueHwe ydeOHbI mpeaMmeT «buosiorusy) MMEeT Takke
JUISL  pelieHUs BOCIUTATENbHBIX M PAa3BUBAIONIMX 3aJad CpeIHEro O0OIIero
oOpa3oBaHus, colanu3anuu oOydarmuxcs. M3ydenne Ouosorun obecrieuynBaeT
ycioBus i (DOPMHUPOBAHUS ~ WHTEIUIEKTYalbHBIX, KOMMYHHKAIIMOHHBIX H
WH(OPMAITMOHHBIX HABBIKOB, ICTETHUECKOW KYJIbTYPhI, CHOCOOCTBYET MHTErPAINH
OMOJIOTUYECKUX 3HAHUN C TPEACTABICHUSIMH W3 JIPYTUX y4YEOHBIX MPEIAMETOB, B
YacTHOCTH, (U3UKH, XUMHH U Teorpaduu. Ha3BaHHBIE TIONOXEHHS O
npeIHa3HAYCHUH YydeOHOTOo TmpeaMmeTa «bHONIOTHS» COCTaBWIM OCHOBY JUIS
ONpEeNCNICHUs] TMOJXO0J0B K OTOOPY M CTPYKTYPUPOBAHUIO €ro COACpKAHUS,
MpEeACTaBIEHHOIO B IPOrpaMMe 1Mo OUOJIOTHUH.

Heas u3yuyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaZicHUE  OOYy4YalOIIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHAIBHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOrO0 paHra MW TMPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHUS JUIsI TPAMOTHBIX JICMCTBUA B OTHOIICHUH OOBEKTOB
KUBOU TIPUPOJIbI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npeameta «buonorus» Ha 6a30BOM ypOBHE
o0ecrieunBaeTCs pelieHUEM CIIEeTYIONTUX 3a1a4:

— OCBOGHHE OOYYalOIMMHUCA CHCTEMbl 3HAHUN O OHMOJOTUYECKUX TEOPHUSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBWiIaX, CIy>Kallux
OCHOBOM i1  (POpMHpPOBAHUS TIPEACTABICHUM O €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpPa, O METOJIaX HAYYHOT'O MMO3HAHUs, CTPOEHUU, MHOTOOOpa3uu 1
0COOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3AlMM, BBIIAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

— QopMupoBaHue y 0OydYarouuxcsi MO3HABATEIBHBIX, HHTEIJICKTYyaIbHBIX
¥ TBOPYECKHUX CIIOCOOHOCTEH B MPOIECCe aHaM3a JAHHBIX O MyTIX Pa3BUTHUSA



B OMOJIOTMU HAy4YHBIX B3IJIANIOB, UJIEH M TIOAXOJOB K M3YUYEHHUIO KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allly;

— CTaHOBIIEHHWE Yy OOydYaromuxcsi oO0mel KyJabTyphl, (YHKIMOHAIHHOU
I'PaMOTHOCTH, pPa3BUTHE YMEHUH OOBICHATh UM OLEHUBATH  SBJICHUS
OKPY’KaIOIIer0 MHpa >KUBOW MPHUPOAbl Ha OCHOBAaHWUU 3HAHMM W OIBITA,
MOJIYYCHHBIX TPU U3YUYEHUU OMOJIOTUH;

— QopMupoBaHue y OOydYalOIIMXCA YMEHUN WUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUECKOU JEATEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHI;

— BOCHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTU IO3HAHUS YEJIOBEKOM >KHBOU
IpUPOABI, HEOOXOJIUMOCTH OEpeKHOTr0 OTHOIICHHUS K HEH, coOo/eHus
ATUYECKUX HOPM IPU MPOBEACHUN OMOJIOTUYECKUX UCCIIEIOBAHUNL;

— OCO3HaHHE IIEHHOCTU OHOJIOTMYECKMX 3HAHWUW JUIsl TIOBBIIICHUS YPOBHS
IKOJIOTHYECKON KYJIBTYPBI, 1711 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

— MPUMEHEHHE TPUOOPETEHHBIX 3HAHWM W YMEHUW B TMOBCETHEBHOHN >KU3HH
JUISE  OLIEHKHM IIOCJIEACTBUM CBOEM JEIATEIBHOCTH IO OTHOIICHUIO K
OKpY>Karollel cpesie, COOCTBEHHOMY 3710POBBIO0, 0OOCHOBAHHE U COOJIIOICHHE
Mep poUIaKTUKU 3a00JIeBaHUM.

OO61iee yncI0 YacoB AJisl U3YUYEHUs] OMOJIOTUH B Y4eOHOM T1aHe — 68 4acos:

B 10 kmacce - 34 yacoB (1 yac B Hemenmto), B 11 kmacce - 34 yacoB (1 yac B

HEJIEIIO).

Jnst  peanuzanuM  MPOTPAMMBI  UCTOJIB3YIOTCS  yY€OHUKH, JIOMYIICHHBIE K
UCIIOJIb30BAaHUIO TIPU peaju3allid HMMEIOIIUX TOCYJAapCTBEHHYIO aKKPEIUTALUI0
o0pa3oBaTeNbHbIX MPOTPaMM HayaldbHOTO OOUIEro, OCHOBHOI'O OOIIEro, CPEeHEro
oOmiero o0pa3oBaHUsl OpPraHU3ALMIMHU, OCYUIECTBISIONIMMU 00pa30BaTEIbHYIO
NEeATENbHOCTD, MpUKa3oM Munnpocsenienns ot 21.09.2022 Ne 858:

® [laceunuk B.B., Kamenckuit A.A., Py6uos A.M. u ap. /Tlox pexn. [laceunrka

B.B. buonorus. 10-11 knacc. Yue6uuk. ba3zoBslil ypoBeHb
DOneKkTpoHHbIE 00pa30BaTEIbHBIE PECYPCHI, JOMYIICHHbIE K MCIIOJIB30BAHUIO MPH
peanu3anuu o0Opa30BaTEIbHBIMU OPraHU3AlMsAMU  HMEIOLIUX T[OCYAapCTBEHHYIO
aKKpeIUTAlMI0 00pa30BaTeNbHBIX MPOrpaMM HayaJdbHOTO OOIIEero, OCHOBHOTO
oOmero, cpeaHero oOmero  oOpa3oBaHUs  MPUKa3oM  MUHIPOCBEIICHUS
ot 04.10.2023 Ne 738:

¢ bubmmoreka OI'C «Most ITKOJIa — lesson.academy-
content.myschool.edu.ru/07.2/05

® bubnuomkona www.biblioschool.ru

Conepxanne o0yuyennsi B 10 kiacce.

Tema 1. buosiorust kak Hayka (2 4).
buonorus xak Hayka. CBsi3b OMOJIOTHMH C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JIPYTUMU €CTECTBEHHBIMU Haykamu, (puitocodurei, STUKOM, SCTETUKON U TPABOM.


http://www.biblioschool.ru/

Ponw Guonornu B hopMuUpOBaHUU COBPEMEHHON Hay4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Mertobl O3HaHUS KUBOM TMPUPOJILI (HAOIIOIEHHE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiaccupuKalus, MOJCIMPOBAaHUE, CTaTHUCTHYecKas o0paboTka
JTAHHBIX ).

JlemoHcTpauuu:

[Toptpetsr: Y. {apsun, I'. Menaens, H.K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabmuiel u cxeMbl: «MeTO bl MO3HAHUSI JKUBOW TTPUPOIBI».

JlabGopaTopHbIe U MPAKTUYECKHE PaOOThI:

[Tpaktuueckas padora Ne 1. «/cnonb3oBaHue pa3IuyHbIX METOAOB MPHU U3YUCHHUU
OMOJIOTUYECKUX OOBEKTOBY.
Tema 2. 7KuBble cucteMbl U uX opranu3amnus (1 4).

XKuBble cuctembl (OMOCUCTEMBI) KaK MpeAMET ulydeHus ouonoruu. OTianyuue
YKUBBIX CUCTEM OT HEOPTAHUYECKOMN MPUPOJIBI.

CaoiicTBa OMOCHCTEM U WX pazHooOpa3ue. YPOBHU OpTaHU3AIUU OHOCUCTEM:
MOJIEKYJISIPHBIN, KIIETOUHbIN, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTreOLeHOTHYECKUI ), OnOC(hEpHBI.

JlemoHcTpanuu:

Tabmuiel u cxembl: «OCHOBHBIC TIPU3HAKU XKU3HW», «YPOBHHU OpraHHU3alUU
JKUBOU IIPUPOIBI».

Ob6opynoanue: moaens mosiekyisl JJHK.

Tema 3. XumMmnuyeckuii cocTaB U CTPOEHHUE KJIETKH (8 4).

XUMHAYECKAN COCTAB KJIETKU. XUMHUYECKHE BJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaibHbIE BEUIECTBA.

OyHKIMM BOALI M MHUHEpPAIbHBIX BellecTB B KkieTke. l[lomnepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u ctpoeHue OenKoB. AMUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHnMble 1 3aMEHUMbBIE AMUHOKHUCIOTBI. AMUHOKHCJIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€JIKOBOM MOJIeKYyJibl (TIEpBUYHAs, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBoWcTBa OenkoB. buonorundyeckue
GyHKITUU OCIIKOB.

®epmeHTHl — Ouosornueckue kartanuzatopbl. CTpoeHue depmeHTa:
aKTUBHBIA TEHTP, cyOcTtpaTHas cnerupuyHocth. Kodepmentsl. Burtamunsbl.
OTnuuus PepMEHTOB OT HEOPTAHUUECKUX KaTaIM3aTOPOB.

VYrineBoael:  MoHOcaxapuibl  (TJIOKO3a, pubo3a U Je30Kkcupub03a),
nucaxapuibsl  (caxapos3a, JaKTo3a) M MOJMcaxapuibl (Kpaxmani, TJIMKOTEH,
IeJUTI0I03a). bronorndeckne GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurnuuepuasl, ¢ochonmunuapl, crepouabl. [HapoPuUIBHO-
ruapodoOHble  cBoilicTBa. buosornueckue (QpyHkuuu gunugoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIUMHIOB KaK HICTOUHUKOB SHEPIHUHU.



HyxneunnoBeie xucnorel: JIHK wu PHK. Hyxkneotnnsr — MoHOMEpPHI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢pynkiuu JIHK. Ctpoenne u pynkmuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHN.

[utonorus — Hayka o kieTke. Knerounas Teopust — nmpuMep B3aUMOIEUCTBUSA
uaeil 1 pakToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Kierka xak nenoctHas >kuBasi cucteMa. O0111e NpU3HaAKU KIETOK: 3aMKHYyTast
Hapy»Hass MemOpana, moisekynsl JIHK kak renernueckuil ammapar, cucrema
cuHTE3a Oelka.

Tunel KIeTOK: dyKapuoTHUeckass H mpokapuotuyeckasd. OcoOeHHOCTH
CTpPOEHHUS TMpOoKapHOTUYeCKOM KieTku. Kierounas crenka Oakrepuil. Crpoenue
DYKApUOTUYECKOW KIIETKU. (OCHOBHBIE OTJIMYMUS PACTUTENBHON, MKUBOTHOW U
IpUOHON KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAJIMKC,
ux ¢yaknuu. [Inazmarnueckas memOpana, e€ coiictBa u ¢yHkuuu. [{urommazma
u e€ opranouasl. OnHoMeMOpanHble opranonasl kiuetku: JIIC, annapar ['onbmaxu,
anu30coMBl.  [loyaBTOHOMHBIE OPraHOWIBl KIETKA: MUTOXOHJPWH, IUIACTHUJBL.
[Ipoucxoxaenne MUTOXOHIApUM u T1uiactuia. Bunel mnactun. HememOpaHHbIe
OpraHOMJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LIEHTP, UEHTPHUOIH, PECHUYKH,
KI'yTUKU. QYHKIUKA OPraHOUI0B KIIETKU. BrirroueHus.

SAnpo — perynaropHsiii neHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0UKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

IToptpersl: A. JleBenryk, P.IT'yk, T.IlIBann, M. lllneitnen, P. Bupxos,
Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, K.M. bap.

Juarpammer:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEXHUBOU
npupoze», «Pacrpenenenne XuMHYECKUX 3JIEMEHTOB B )KUBOU IIPUPOAEY.

Tabmuubl n cxembl: «llepuonnueckas TabnHMIIA XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MoJieKyJibl BOAbDy, «bruocunres Oenka», «CTpoeHUE MOJIEKYJIbl OelIKay,
«Ctpoenue depmentar, «Hyknennossie kuciothl. JJTHK», «CTpoeHre MoOneKyJbl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOEHUE KUBOTHOW KIIETKNY,
«CtpoeHue pacTUTENbHOW KIETKW», «CTpPOEHHE NPOKAPUOTUUYECKOW KIETKNY,
«Crtpoenue sanpa KIEeTKn», « Y IeBoAbD), «JIMmuasD.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 0OOpYyIOBaHUE MJiA MPOBEACHUS
HAOJIIOICHUM, W3MEpPEHUM, HKCIEPUMEHTOB, MHUKPOIpPENapaThl pPacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlabopaTopHbIe U MPAKTHYECKHE PaOOTHI:

Jlabopatopuass pabotra No 1. «/3ydeHune KaTaTUTHYECKOW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WK KaTajaasbl)y.

JlaGopatopHass pabota Ne?2. «M3yueHune CTpOEHHS KIETOK pPaCTCHUH,
KUBOTHBIX M OakTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U HuX
OIIMCAHHUE».

Tema 4. /KusHeaesiTeJIbHOCTH KJIETKH (6 4).



OOmMeH BemecTB, WM METa0oIu3M. ACCUMUIIAIMS (TUTACTUYECKH OOMEH)
U JTUCCUMUIISIUSA (PHEPTeTHUYECKU OOMEH) — JBE CTOPOHBI €IMHOTO Ipollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB M HSHEPIUA B MOHUMAHHH
MeTaboau3ma.

Tunbel oOMeHa BeniecTB: aBTOTpOHbINA U reTepoTpodHbIii. Posib pepmeHTOB
B OOMEHE BEIIECTB U MPEBPALICHUU SJHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBas (a3pl (orocuHre3a. Peaknuu
dboTocunTeza. DPpdekTuBHOCTh hoTOCHMHTE3a. 3HaUeHHE (HOTOCUHTE3a ISl KU3HU
Ha 3emiie. BausiHue ycnoBuit cpenbl Ha (DOTOCHHTE3 M CIOCOOBI MOBBIIICHUS €TI0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMOoCHHTEe3. XEeMOCUHTE3UPYIoNIue OakTepuu. 3HauYeHUE XEMOCHUHTEe3a JJIs
KU3HU Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BBIJECIECHUE
U aKKyMyJHpPOBAaHWE DHEPTrUM B KIETKE. OTalbl SJHEPreTHYECKOro OOMeHa.
I'mukomus. bpoxenue u ero Buabl. KucinopomHoe oOKHCIEHWE, WIH KIETOYHOE
neixanue. OxucnautenbHoe (ochopuimpoBaHue. IPHEKTUBHOCTh SJHEPIETHUECKOTO
oOMeHa.

Peaknuu Marpuudoro cuHTe3a. ['eHetmueckas wuHpopmauus u JHK.
Peanuzanus reHetudyeckoid uHOpManuu B KiIeTKe. ['eHeTHYecKUil KOa M €ro
cBoiicTBa. Tpanckpunuusi — Marpuusblii cunte3 PHK. Tpancnsauus — OuocuHTes
Oenka. Orambl TpaHciusauuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
ouocuHTe3e Oerka.

Heknerounsle QopMbl XKuU3HM — BUPYCHlL. VICTOpUS OTKpPBITHUS BHUPYCOB
(d.W. iBanoBckmit). OCOOCHHOCTH CTPOEHUS W SKM3HEHHBIM IHUKJI BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIIOBEKA, BBHI3BIBAEMBIC
Bupycamu. Bupyc mmmyHonedunmra uvenoexka (BHY) — Bo3Oymurens CIIN/la.

OOpatHass ~ TpaHCKpWIIHs, peBepTaza ®  wuWHTerpasa. IIpodmrakTuka
pacrpoCTpaHEHUsl BUPYCHBIX 3a001€BaHUIA.
JleMoHCTpauuu:

[Toptpetsr: H.K. Konbuos, /.. UBanosckuii, K.A. Tumupszes.

Tabmumel 1 cxeMbl: «Tunbl nuTanus», «Metadonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomMeny», «Xioporact», «®Dorocuntes», «Crpoenue JIHK»,
«Ctpoenue u (QpyHKIIMOHUpPOBaHKUE TeHay, «CuHTE3 Oenkay, «I 'eHeTUYeCKU Koy,
«Bupyco», «bakrepuodarn», «CtpoeHue u >xu3HeHHbIM 1nukn Bupyca CIIN]da,
oaxtepuodaray, «Pemmukamms JJTHK».

O6opynoBanue: Monenu-ammiukanun «Yasoenue JIHK u TpaHckpurmmmsy,
«buocuntes 6enkay, «CTpoeHue KISTKU», Moaeab cTpykTypbl JJHK.

Tema S. Pa3MHoOKeHHe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 4).

Knerounslii 1uki, WM KU3HCHHBIH UK KiIeTKd. WMHTepdaza u MUTO3.
[Ipoueccsl, mporekaromue B uHTepdasze. Pemmkanusa — peakuuss MaTPUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIAH HAa0Op — KapUOTHII.
JIMTmnongHbIN U TrarJIONIHBIN XPOMOCOMHBIE Ha0OPBI. XpomaTtumsl.
[{uTOJIOTUYECKNE OCHOBBI  PAa3MHOXKEHUA W  HMHAUBUAYAIBHOTO  Pa3BUTHS
OPraHu3MOB.



Henenue knetku — muto3. Ctagum mwurtosa. [Iponecchl, mpoucxoasiue Ha
Pa3HBIX CTANSIX MUTO3a. BHOJIOrHYECKUI CMBIC MUTO3A.

[Tporpammupyemasi TuGeIh KISTKH — aroInTo3.

@opMbI pa3MHOKEHHUSI OPraHU3MOB: O€crojioe U MoJjioBoe. Buabl O6ecrnosiaoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IOYKOBAaHUE OJHO UM MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXkeHHEe. MCKyCCTBEHHOE KJIOHMPOBAHHUE
OPraHu3MOB, €T0 3HAYEHUE NI CEJICKIIUU.

[TonoBoe pa3MHOX)EHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum meiosza. Ilpouecchl, mpoucxoasume Ha CTaausx Menosa.
[ToBenenne xpomocoM B wmeno3e. Kpoccunrosep. buonormyeckuii cMbIca U
3HAYCHHE MEN03a.

'ameTtorenes — mporecc 00pa3oBaHMsS TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie xene3pl: CEMEHHUKH W sSUYHUKH. OOpa3oBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — raMer (CrnepMaro30ou]l, SHIEKIEeTKa) — CIEePMaTOreHe3 U OOrEHE3.
OcoOEHHOCTH CTpOEHUS SIMIEKIETOK H CHepMaro3ougoB. OILI0L0TBOPEHHUE.
[TapreHorenes.

NunuBuayanbHoe pa3BuThe  (OHTOTeHE3). OMOpHUOHAIBLHOE  pPa3BUTHE
(amOpuorenes). Otanbl AYMOPUOHAIBHOTO PAa3BUTHUSI Y TMO3BOHOYHBIX >KMBOTHBIX:
npoOJeHue, racTpylisinus, opraHorene3. IlocTamOpuoHaibHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIIBHOTO Pa3BUTHS: MPsAMOE, HempsiMoe (JIMYMHOYHOE). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHM, CTaINH PA3BUTHSI.

JlemoHCTpauuu:

Tabmuipl U cxembl: «@POpMbl PA3MHOKEHHSI OPraHU3MOB», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BeretaTuBHOoe pa3MHOKEHHE
pacteHuit», «Jlenenue kinetku Oaktepuit», «CTpoeHUE TMOJOBBIX KJIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwii nmkim», «Pemmumkanus JHK», «Mwutosy,
«Meino3», «lIpsmoe u Hernpsamoe pa3Butue», «l'aMeToreHe3 y MIIEKONMUTAIOIINX U
4yeJ0BeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a.

OGopynoBaHue: MHKPOCKOTI, MUKPOIPENapaTh «CriepMaTo30u,1bl
MJIEKOIIMTAIOLIEr0», «SMIEKIeTKa MIIEKOMUTAIOMEro», «KapuokuHe3 B KIIETKax
KOpElIKa JIyKa», MarHuTHas MOJEb-anIuiukanus «JlelieHne KIeTKW», MOJAEIb
JTHK, Mmozaenb MetadazHoit XpoMOCOMBI.

JlabopaTopHbIe U MPAKTHYECKHE PaOOTHI:

JlaGoparopHass pabora Ne 3. «HaOmogenue MuTO3a B KIE€TKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpENnapaTax».

JlabopatopHass pabota Neo 4. «M3ydeHuwe CTpoeHHs] MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEapaTaxy.

Tema 6. HacsieicTBEHHOCTh U K3BMEHYHMBOCTH OPraHu3MoB (8 4).

[Ipenmet u 3amaun reneTuku. Mictopust pa3BUTHSA reHETUKU. POJib UTOIOTHI
U SMOpPHUOJIOTUM B CTAHOBJICHMM TE€HETHKU. BKiIag pOCCHUUCKUX MU 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TE€HETUKUW. MeToabl TeHEeTUKU (THOPUI0IOTHYECKUH,



IUTOT€HETUYECKHUI, MOJEKYISIpHO-TeHeTUUeCKUi). (OCHOBHBIE T'€HETUYECKHE
noHATHs. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMAasl B CXEMaxX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HACIEOBAaHUSI MPU3HAKOB, ycTaHOBIEHHbIe ['. MeHaenem.
MoHorubpuiHoe CKpellMBaHuEe. 3akoH eauHooOpa3usi TUOpPUIOB MEPBOTO
nokoJieHus1. [IpaBuno noMuHHUpOBaHUA. 3aKOH pacUICIUICHUs MTpU3HAKoB. ['umoresa
YUCTOTHI raMeT. [1oHOe M HeNOoJIHOE TOMUHUPOBAHUE.

JlurnbpunHoe  ckpeuMBaHue. 3aKOH  HE3aBHCHUMOTO  HacleIOBaHMS
npu3HakoB.  lluToreHeTmdyeckre  OCHOBBI ~ JIUTHOPUAHOTO  CKpEIIUMBAHMUS.
AHanm3upymrouee cCKpelurpanue. Mcrnonb30BaHNE aHATU3UPYIOWIETO CKPEIIUBAHUS
JUTSI OTIpEICNIeHUsI TEHOTHUIA OCOOH.

Cuemiennoe  HacienoBanue — mpusHakoB. PaGora T. Mopranma 1o
CLEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHue cuensieHus TeHOB B pe3yJibTaTe
KPOCCUHIOBEpA.

XpoMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.

'enernka nmona. XpoMOCOMHOE OIpEENICeHUE Moja. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['OoMOraMeTHele W TreTeporaMmeTHble opraHu3Mbl. HacnmemoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUBI N3MEHUMBOCTH: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponb cpenpl B HeHacJIeACTBEHHOU U3MEHYUBOCTH. XapaKTepUCTUKa
MOAU(UKAITMOHHONW M3MEHUYMBOCTH. BapualimoHHbIN psij U BapuallmOHHAs KPUBasl.
Hopma peakunn npusHaka. KonndecTBEHHbIE M KAaU€CTBEHHBIE NPHU3HAKU M UX
HOopMa peakuuu. CBoicTBa MOAU(PUKATTMOHHON U3MEHYMBOCTH.

HacneacrBennasi, wnum TreHOTUNHMYECKas, W3MEHUYUBOCTh. KomOuHaTHBHas
U3MEHUYMBOCTh. MeHo3 ¢ TMOJOBOM TMpOIECC — OCHOBa KOMOWHATUBHOMU
W3MEHYMBOCTU. MyTarmoHHasi U3MEHYMBOCTh. Kiaccudukarus MyTanuid: reHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U nMpuYuHbBl MyTanuii. MyTareHabie (paxTopsbl.
3aKOH rOMOJIOTUYECKUX PSAJ0B B HacleacTBeHHOUM n3mMenunBoctu H.M. BaBuiosa.

Buesnepnast HaClneACTBEHHOCTh U U3BMEHYUBOCT.

I'eneruka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOJbl TE€HETUKHU
YeJIOBeKa: I'eHEaJOTHUeCKHi, OMM3HCIOBBIM, [IUTONCHETUUCCKUN, OMOXUMUYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE ONpEEICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOIIBIO
[T1[P-ananu3a. HacnencTBeHnHble 3a00ieBaHMs YeIOBEKA: T€HHbIE 00JI€3HU, O0JIE3HH
C  HACJEICTBEHHOW  MPEApacloiOKEHHOCThIO,  XpPOMOCOMHBIE  OOJIE3HH.
CoMarnueckue W reHepaTuBHble MyTanuu. CTBoJIOBbIE KIETKH. [IpUHIMIEBI
3I0pOBOTO 00pa3za KU3HU, JUATHOCTUKH, MPOPUIAKTUKH U JICUCHUSI TEHETHUYECKUX
Oone3nell. MeanKo-reHeTHYECKOe KOHCYJIBTHUPOBAHUE. 3HAUYEHUE METUITMHCKON
TCHETHKHU B MPEAOTBPAICHUH U JICUCHUU TeHETHYECKUX 3a00JICBaHNN YEIOBEKA.

JleMoHCTpauuu:

[Toptpers: I'. Menaens, T.Mopran, I'.pe ®@pu3, C.C.YerBepukos,
H.B. Tumo¢ees-Pecosckuii, H.M. BaBuiios.

Tabmuiet w cxembl:  «MOHOTMOpUIIHOE  CKpelllMBaHUE UM €ro
IATOTCHETUYECKasd OCHOBa», «3aKOH pACIICIUIEHUS W €ro IUTOr€HEeTHYeCcKas
OCHOBa»,  «3aKOH  YHCTOTBI  TrameT»,  «JlurubpumHoe  CKpeIIMBaHUEY,



«uromornueckue OCHOBBI TUTHOPUIHOTO CKpELIUBaHUD, «Merno3sy,
«B3anmoAenCcTBUE  aJUIENBHBIX TE€HOB», «l'€HeTHYecKkne KapThl PaCTCHUHU,
KUBOTHBIX W 4YeloBeka», «l'eHeTuka mnoja», «3aKOHOMEPHOCTH HACJEJI0BAHMS,
CLUEINICHHOrO0 ¢ mnoyioM», «Kapuorunel dYenoBeka W KUBOTHBIX», «Bumsl
U3MEHUMBOCTY», «MoaudukalmoHHas W3MEH4YMBOCTHY», «HacimenoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBu», « MyTallmoHHasi U3BMEHUYHUBOCTHY.

ObopynoBanue: MoJeIU-anIuIMKauu «MOHOTHOPUAHOE CKpPEIIMBAHUE,
«Henonnoe pgoMmuHMpoBaHue», «Jurubpugnoe ckpeniuBanuey», «llepekpéct
XpOMOCOM», MUKPOCKOIT U MUKpornpenapat «Jpo3zodunay (Hopma, MyTauuu GopMsl
KPBUIbEB M OKPACKH Tela), repdbapuit «I"opox moCceBHOM».

JlabopaTopHbIe U MPAKTHYECKHE PaOOTHI:

JlabopatopHasi pabotra Ne 5. «l3ydyeHuwe pe3ylbTaToB MOHOTHOPHIHOTO
U TUTUOPHUIHOTO CKPEUTUBAaHUS Y APO30(UITBI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnast padota Ne 6. «3yuenne monupuKanuOHHON W3MEHUNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPHUBOW.

JlabopatopHasi padota Noe 7. «AHanu3 MyTauuid y Apo30(uiibl HA TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No?2. «CocTaBiieHHME U aHajdu3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cenekuust opranu3mon. OCHOBBI OMOTeXHOJIOTHH (3 4).

Cenekuysa Kak Hayka M MIpOLECC. 3apOXkKACHUE CEJEKIUU U JTOMECTHUKALUS.
VYyenue H.W. BaBunoBa o 1ieHTpax NpoUCXOXKACHUS U MHOT0OOpa3usi KyJbTYpPHBIX
pactenuil. LIeHTphl MPOUCX0XKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpO/1a, IITaMM.

CoBpeMeHHbIE METOJIbI CENEeKIIMA. MacCOBbI U MHIWBUIYAIbHBIA OTOOPHI
B CEJEKUUU DPACTEHH M KUBOTHBIX. OuEeHKa 3KcTepbepa. BIM3KopoacTBEHHOE
ckpenuBanue — wHOpwauHr. Yucrtas nmaus. CKpemMBaHUE YWCTHIX JIMHHM.
I'erepo3uc, wnu rudpuaHas cuwia. HepoacTBEeHHOE CKpellMBaHUE — AyTOPHJIMHT.
Otpanénnas rubpuauzanus u e€ ycrnexu. ICKyCCTBEHHBI MyTareHe3 U MojJy4eHue
MOJIMIUIOUIOB. JIOCTMKEHUS CEIEKUMN PACTEHNU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MPOM3BOJACTBA. ['€HHAs WHXKEHEpHUsA. OTambl
co3ganusi pexomOuHantHod JIHK wu TpaHcreHnbix opranusmoB. KietouHas
uHxeHepus. Kiierounble KylbTypbl. MHUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTEHUI.
KiioHnpoBanue  BBICOKONPOAYKTHUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OpPraHU3MOB.
DKOJIOTUYECKHE
u aTrdeckue npoodsiembl. MO — reneTnuecku MOIUGUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCTpauuu:

[Toprpersr: H.W. Basuiios, 11.B. Muuypun, I'.Jl. Kapneuenko, M.®. l1Banos.

Tabmuuer u cxembl: Kapta «L[eHTpBI TPOUCXOXKIEHUS W MHOTOOOpasus
KYJbTYPHBIX pacTteHuit», «llopoabl qomMamHux XKUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuit», «OtnanéuHas ruOpuausanus», «Padorel akanemuka M.D. MBaHoBa»,
«lomummongus», «OObEeKThl OuoTexHONOTUM», «KIIETOUHBIE KYJIBTYpPhl H
KJIIOHUpOBaHHeE», « KOHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISKHU TJI0JI0B U KOPHEIUIOJAOB AUKUX (GOPM U KYJIBTYPHBIX
COpPTOB pacTteHui, repoapuit «CenbCKOX035UCTBEHHBIC PACTCHUS.
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JlabopaTopHbIe U MPAKTHYECKHE PaOOTHI:

Okckypcusi «OCHOBHBIE METONBI M JIOCTHIKCHHUS CEJCKIIMM PACTCHHH W
KUBOTHBIX (Ha CEJICKITMOHHYIO CTaHITHIO, TJIEMEHHYTO bepmy,
COPTOUCHIBITATETILHBIN  y4acTOK, B TEIUIMYHOE  XO3SHUCTBO, JabopaTopuio
arpOyYHHMBEPCHUTETA WU HAYYHOTO IICHTPA)».

Conepxanne o0yuenusi B 11 kiacce.
1 gac B Henento, Bcero 34 yaca, U3 HUX 2 yaca — Pe3epBHOE BpeMs

Tema 1. IBoaronuoHHasA Ouogorus (9 4).

[IpeanochbUIKM BO3HUKHOBEHUS SBOJIOLUOHHOW TEOPUH. OBOJIOLIUOHHAS
Teopuss U €€ MecTo B Ouosiornu. BiusiHue 3BOJIOLMOHHON TEOpUM HAa Pa3BUTHE
OHMOJIOTUH U IPYTUX HAYK.

CBuzerenbctBa 3BodOUMU. [laneoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
NOSIBJICHUS BUJOB B MaJCOHTOJOTMYECKOM JIETONHUCH, MEPEXOJHBbIE (POPMBI.
buoreorpadguueckue: cxo/CTBO U pazinuuue payH u (aop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA M paziuyusi 3MOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHHUTEIIbHO-AaHATOMUYECKHE: TOMOJOTUYHBIE, aHAJOTUYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH y Bcex
OpraHU3MOB.

OpomononHas teopust Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
JapBUHMU3Ma. JIBKylume Cuiibl 3BoOJOUMK BHUIOB 1o [lapBunHy (uM30BITOUHOE
pa3MHOXEHUE
OpU OTrPAaHUYEHHOCTH PECYPCOB, HEONpeneNEéHHass HW3MEHYMBOCTh, O0pb0a
3a CyIlIECTBOBAHUE, €CTECTBEHHBINA OTOOD).

Cunretrnueckas Teopust 3Bosouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosmonus. [lomymnsus kak eAMHUIA BUAA U SBOIIOLUU.

JBrxymue cuiibl (PakTopbl) IBOJIOIUU BUIOB B Mpupojie. MyTallMOHHbBIN
mpolecc ¥ KOMOMHATHUBHAs HM3MEHYMBOCTh. [lomynsiMoHHBIE BOMHBI U JAperd
reHoB. M3omsuusa 1 MArpanus.

EctectBenHnbiii oTOOp — HampaBistiomuid (aktop dBoMONUU. DOpMBI
€CTECTBEHHOTO 0TOODA.

[IprcnocoOaeHHOCT, OpPraHu3MOB Kak pe3yibTaT 3Bomonuu. [Ipumeps
IPUCTIOCOOJICHUH y OpraHu3MOB. ApoMOop( 036l U HANOATANTALIUH.

Bun wu BupmooOpazoBanume. Kpurepum Buzma. OcHOBHblE  (OpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, 3K0JIOrHYECKOe.

MakposBonorus. Popmbl  3BOJOLMH:  (UIETUYECKAsi, JIUBEPreHTHas,
KOHBEpreHTHasl, napasuiesbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxkaeHne OoT HecnenuaaIu3upoBaHHBIX MpenakoB. lIporpeccupyromas
crienuann3anvs. ATanTUBHAS padalys.

JlemoHcTpanuu:

[Toptpetsl: K. JIunned, X.b. Jlamapk, Y. {apsun, B.O. KoBaneBckui,
K.M. Bap, 3. I'ekkenb, . Mromep, A.H. Ceepiios.
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Tabnuiel u cxemsl: «Pa3BuTre opraandeckoro Mupa Ha 3emiiey, «3apoIbIIu

NO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  O0ppObI 32
cylecTBoBaHue», «EcTecTBeHHBI 0TOOpY», «MHOroo0pasme COpTOB pacCTEHUN»,
«MHoroob6pasue 1IopoJ YKUBOTHBIX», «Tomymsamumy, «MyTanuonHnas

U3MEHYUBOCTLY, «Apomopdossly, «Uaumoamantanumn», «OOmas aereHeparus»,
«/IBmKymme cunbl  dBomonum», «Kapra-cxema Mapuipyta  IyTEHIECTBHUS
Y. Jlapsunay, «bopbba 3a cymiectBoBaHue», «IIpucnoco0IeHHOCT, OPraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTMUYECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJUIEKIUST HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
HAOOp TUIONOB U ceMsiH, Koyuiekuus «lIpuMepsl 3alIUTHBIX MPUCIOCOOICHUHN Y
KUBOTHBIX», MOAelb «OCHOBHBbIC HANPABJICHHS SBOJIONUNY», OOBEMHAS MOJEINb
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wMwupa, Kouiekius «DOpMBI COXPaHHOCTH
VMCKONIAeMbIX JKMBOTHBIX M pacTeHui», wMoaenp ammmkanua «llepekpéct
XpPOMOCOMY, BIIaKHbIE mpenapartsl «Pa3zButue HacekomMoroy, «Pa3BuTue JIArymkuy,
MuKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu GOpMbl KPbUIBEB U OKPACKH TEJA).
JlaGopaTopHbIe U IPaKTUYECKUE PabOTHI:

JlabopatopHass padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOrHIECKOMY
KPUTEPHUIO).

JlabopatopHasi pabora Ne 2. «Onucanue npuCIOCOOJIEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBeHMEe M pa3BUTHE KU3HU HA 3emuie (9 4).

JloHay4yHbBIE TPEICTABICHUS O 3apOXKIACHUM >KU3HU. HaydyHble THIIOTE3BI
BO3HUKHOBEHUSI JKM3HM Ha 3emJye: abuoreHe3 W TMaHCIepMusa. XUMHUYECKas
3BOJIIOLIMA. AOWOTEHHBIH CHHTE3 OpPraHMYECKHUX BELIECTB W3 HEOPraHUYECKUX.
DKCIEPUMEHTAIbHOE MOJATBEPKICHUE XUMUYECKOW ABOMoNMU. HauanbHble >Tamsbl
ounonormyeckoil 3Bomounu. l'mnoreza PHK-mupa. dopmupoBanue meOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. [lepBble KIETKH W HX 3BOJIOLHSA.
@opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pa3zButne xwu3Hu Ha 3emie mo spaM W nepuomaM. Karapxeiu. Apxeickas
U TmpoTeposoiickas 3pbl. [lameosoiickas spa U €€ NEepUOAbl: KEeMOPUNCKUH,
OPAOBUKCKHUH, CHIIYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3zo30KcKas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHozoiickass »3pa u €€ TMepuojbl: MaJCOT€HOBBIA, HEOrCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepuCTUKa KJIMMaTa M TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIUU PACTUTETHLHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd u
KUBOTHBIX. [l0osiBIIEHME, pacBET U BBIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpakeHue »3Boitound. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

OBOJIIOLMS YEJIOBEKA. AHTPOIIONIOTUs KaK Hayka. Pa3Butue mpencraBieHun
0 TPOUCXOXKIEHUU dYeJIoBeKa. Meroapl u3ydeHus aHTpororeHe3a. Cxoactea
pa3yINyurs YEIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJ0KEHUE YEIIOBEKA.
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JBrxymue CHJIBI (paxTopsr) AHTPOIIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHBbIH 0TOOp. OOImecTBeHHbI 00pa3  KW3HH,
U3TOTOBJIEHHE OPYAUI TpyAa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIUM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YermoBek
yMenbli, YenoBek npsaMoxondmmii, YenoBek HeaHIepTalbCKui, YermoBek
pa3yMHbIii. Haxoaku HCKOmaeMbIX OCTATKOB, BpEMs CYIIECTBOBaHMS, O0JACTb
pacnpocTpaHeHusi, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY 1K

UYenoBeueckue packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINEOUIHAS
(eBpasuiickas), HErpo-aBCTpaJONAHasl  (9KBaTOpUaibHAasi),  MOHTOJIOMIHAS
(a3uaTcko-aMepUKaHCKas). YepTl  OpUCTIOCOOIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEUECKUX pPAC K YCIOBHSAM CYIIECTBOBaHMWS. EJMHCTBO YE€IOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanuu:
[Moptpetsi: @. Penu, JI. [Tactep, A.W. Omapun, C.Mwep, I'. HOpu,
Y. lapBuH.

Tabmuuel 1 cxembl: «Bo3nukHoBenne CoJIHEUHOH cucTeMbl», «Pa3Butme
opraHudeckoro  mupa», «PactutenbHas  kietka», <« KuBOTHas  KieTKay,
«IIpokapuotnueckas kieTka», «CoBpeMEHHas CUCTEMA OPraHMYECKOro MHpPay,
«CpaBHEHUE aHATOMUYECKHUX 4YEPT CTPOEHHUS YEIOBEKa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa  MaJCOHTOJOTMYECKUX  HaXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeinmme moam», «JpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  mymspku — «[Ipoucxoxaenne — demoBeka»  (OIOCTHI
ABCTPAJIOININTEKA, IUTEKAHTPONA, HEAHJEPTAIblld, KPOMAHbOHLA), CJENKHA WIH
U300pakeHUsT KaMEHHBIX OpYAHil TMEepBOOBITHOIO dYesloBeKa (KaMHHU-YOMIEpPHI,
pybuna, ckpebna), TEOXpPOHOJOTHYECKas Tabmuia, KoywieKmus  «DopMbl
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U TpaKTUYECKUE PadOTHI:

[Ipaktuueckass padbora Ne 1. «/3ydyeHHe MCKOMAEMbIX OCTATKOB PACTEHUU
Y )KUBOTHBIX B KOJUIEKIUSIX).

DKCKypcHsi «IBOJIOLMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbIN WIH KpaeBeIUECKUI My3eil).

Tema 3. Opranusmsl 4 OKpy:Kawias cpeaa (5 v).

OKOJIOTHs KAaK HayKa. 3a/lauyd U pa3felibl 3KOJOTHH. MeTOoIbl SKOJIOTUYECKUX
MCCIIEIOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOHMTaHUS OPraHMW3MOB: BOJAHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckne (akropel. Kmaccudukamms skomorndeckux  (HaKTOPOB:
abuoTudeckne, OHOTUYECKME U AHTPONOTeHHbIE. JIeHCTBHE HKOIOTHYECKUX
(aKTOpOB Ha OPraHU3MBL.

AbGuotnueckue (HakTophl: CBET, TEMIEPATypa, BIAKHOCTh. DoTonepruoansM.
[Tpucnocobnennst  opraHM3MOB K  JACUCTBUI0O  aOMOTHMYECKUX  (hAaKTOPOB.
buosiornueckre puTmsl.
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buotnueckue pakroprl. Buasl OnoTruecknx B3auMOACHCTBUI: KOHKYPEHITHS,
XHUIHUYECTBO, cuMOMO3 U ero ¢opmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHHe OWOTHUYECKMX B3aUMOJEWCTBHM /I CYLIECTBOBAaHUS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH momyiasuuu. OCHOBHbIE TOKa3aTeau
NOMYJISIMU: YHUCIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryJssius.

JlemoHcTpanuu:

[Toptpetsi: A. I'ym6onbar, K.®. Pynse, O. I'ekkensb.

Tabmuuer u cxemsl: kapta «lIpupomnsie 30HBI 3eminy», «Cpenbl 0OUTAHUS
opranuzmoBy», «®oronepuoguzm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU MOMyJsiuu nHQy30puu-Typenbkny, «[lumessie memm.
JlabopaTopHbI€ ¥ MPAKTHYECKUE PaOOTHI:

Jlabopatopuast pabora Ne 3. «Mopdomoruueckne OCOOCHHOCTH PACTCHHMA
U3 pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHUE YEPEHKOB
KOJeycay.

[Tpaktuueckas padota Ne 2. «[loacu€r MIOTHOCTU MOMYJISIUI pa3HbIX BUIOB
pacTEeHUN.

Tema 4. CooOmecTBa 1 IK0JOrudeckue cucremsl (9 4).

Coo0miecTBO Opranu3sMoB — OuoieHo3. CTpyKkTypbl OuOIEHO3a: BUIOBas,
IpOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-nomuHanTtel. CBsizu B
OuoIIeHO3E.

DKoJorTuYeckne CcuctemMbl (d9kocuctembl). llonstTme 00 »skocucreme W
ouoreornieHoze. DyHKIHMOHAIbHbIE KOMIIOHEHTHI 3IKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEMECTB U MOTOK HEPTUU B 3KOCHCTEME.
Tpoduueckue (nuiieBsie) ypoBHU 3kocucTeMsbl. [Tumessie nenu u cetu. OCHOBHbBIE
NOKAa3aTeld 3KOCUCTEMBI: Ouomacca, MNPOAYKLUHS. ODKOJOTMYECKHE MHUPAMUIBI:
OPOAYKUMH, YHMCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM: YCTOWYUBOCTb,
camoperyJanus, pazsutue. Cykueccus.

[IpupoHbie 3KOCUCTEMBbI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOWHOIO
WIH IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
Bbuonornueckoe v X03sHMCTBEHHOE 3HAYEHHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnHoobpaszue kak ¢aktop ycroiunBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHooOpa3us Ha 3emiie.

Yuenne B.U. Bepuaackoro o Omochepe. I'panuiibl, coctaB U CTPYKTypa
ounocheprr. Kuboe BemectBo u ero dynkuun. OcobeHHOCTH OmMoOchepsl Kak
JI00aJIbHOM 3KOcHCTeMbl. JluHamMuyeckoe paBHOBecMe M OOpaTHas CBA3b B
ouocdepe.

KpyroBopots! BemecTs 1 OMOreOXMMHUYECKHE IIUKJIIbI 3JIEMEHTOB (yTiepoja,
azora). 30HAIbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.
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UYenoseuecTBo B Onochepe 3emian. AHTpororeHHble M3MEHEHUs B Onocdepe.
['moGanbpHbIE IKOIOTUYECKUE TPOOIEMBI.

CocyuiecTBoBaHME MPUPOABI U yenoBedecTBa. CoxpaneHue 6uopasHoodpasus
KaK OCHOBa YCTOMYMBOCTH Ouochepbl. OCHOBa palMOHAIBHOTO YHPABICHUS
OPUPOAHBIMH PECYpPCAMU M UX UCIOJIb30BaHUE. [[oCTHKEHHsI OMOJIOTMH U OXpaHa
OPUPOBI.

JlemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B.H. Cykaués, B.. Bepnaackuii.

Tabmuupl u cxemsbl: «I[luimeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmiectBa», «llemum nuTaHus», «IKOJIOrHYECKas MHUPAMUJIAN,
«buocepa u yenopek», «IKocUcTEMA IHUPOKOIUCTBEHHOIO JIeca», «DKOCHUCTEMA
XBOMHOTO  Jiecay, «buorneHo3  Bomoéman,  «ArporeHo3»,  «IIpumepHbie
AHTPOIIOTEHHBIE BO3JAEHUCTBUS HA IPUPOAY», « BaxkHENIMEe NCTOYHUKH 3arps3HCHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHe#IIas cocTaBistomas ouocgepo»,
«®Daktopsl  nerpagammu  nouB»,  «llapHukoBeiii  3ddexTy,  «DakTOpHI
paMOaKTUBHOIO 3arpsi3HeHus Ouocdepsl», «OO0mas crpykrypa Ouocheps,
«Pacnpoctpanenne ku3Hu B Ouochepe», «O30HOBBIA d3KpaH OHOCheEpb,
«KpyroBoport yrieponaa B 0uocgepe», «KpyroBopor azota B IpUpOIE».

OGopynoBanue: Mojelb-aniuiMKaius « TunuyHbie OUOLIEHO3BD», TepOapuii
«PacTtutenbHble coobiiecTBay, Koyuekuun «buonenos3y», «Bpeautenu BaxHEHITNX
CEJIbCKOXO3SICTBEHHBIX KYJIbTYP», TepOapuu U KOJUJIEKIIMN PAaCTeHUH U )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM KOJIOTHUYECKUM IpynnaM oJHOro Buaa, KpacHas kaura
Poccuiickoii  ®enepanuu, H300paKEHHS OXPaHSIEMBIX BHJIOB PACTCHUH W
KUBOTHBIX.

Ilmanupyemblie pe3yabTAaThl 0CBOCHUS NMPOrpaMMbl 10 OM0JI0TUH (0a30BbIi
YPOBEHb) HA YPOBHE CpeHero o0uero 00pa3oBaHus

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI IpeaMeTra «bUoNorus») IOCTUTAIOTCs
B E€IMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JIEATETHHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMHU, MPHUHATHIMA B OOIIECTBE MpaBWIaMU U HOPMaMH
MOBEJACHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUSA W
CaMOpa3BUTHSA, PA3BUTUSI BHYTPEHHEU MO3UIUU JIMYHOCTH, TATPUOTU3MA, YBAXKEHUS
K 3aKOHY W MPABOMOPSJIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3aUMHOTO
YBOKEHHUS, OEPEKHOTO OTHONIIEHUS K KYJIbTYPHOMY HACIEIUIO U TPATULIUASIM
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoin denepanuu, OpupoIe U OKPYKarOUIEH
cpene.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS y4yeOHOro mpeamera «buomorus»
OTpa)kat0T TOTOBHOCTh M CIHOCOOHOCTh OOYYalOLIMXCS PYKOBOJCTBOBATHCA
c(OpMUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3WTUBHBIX  BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, pacIIMpPEHUE >KU3HEHHOTO
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OIIbITa KW OIIbITa ACATCIBHOCTH B IIPOLCCCC pCaln3allii OCHOBHBIX HaHpaBHeHI/Iﬁ
BOCHHUTATEIbHOMN ACATCIIBHOCTHU, B TOM 4YHCJIC B 4aCTH:
zpa.m‘daucxozo eocnumanrnus.

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIMK 00YyUYaIOMIeTrocs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTUTYLMOHHBIX TpaB U OOS3aHHOCTEH, YyBaKEHHE
3aKOHa U MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW JEATEIHHOCTH TPH CO3IaHUU
y4eOHBIX MPOEKTOB, pEIIeHHH Y4YeOHbIX M TMO3HAaBaTeNIbHBIX 3ajad,
BBIMOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNSITh COOCTBEHHYIO TMO3UIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSIICHSTH €€;

YMEHHE YYHUTHIBATh B CBOMX JIEHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS  JIIOJIE €  pa3HbIMU  YOSXKICHUSAMH, KYJIbTYPHBIMH
LEHHOCTSIMU ¥ COLUAJIbHBIM MOJIO0XKEHHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, IMO3HABATEIbHBIX M HMCCIEAOBATENIbCKUX 3aJ]ad, YBAKUTEIbHOE
OTHOIIIEHHE K MHEHHUIO ONIMOHEHTOB MpPH OOCYXIECHHH CHOPHBIX BOIMPOCOB
OHMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTapHOHN M BOJOHTEPCKON JAESATEIbHOCTH;

nampuomuu4eCcKozo eocnumanus:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOM WUJICHTUYHOCTH,
MaTPUOTH3Ma, YBAXKEHHUS K CBOEMY HApPOJy, YYBCTBA OTBETCTBEHHOCTHU IEPE
Ponnuou, ropmocty 3a cBOM Kpaul, cBOXO PonnHy, CBOM S3BIK M KYJIBTYDY,
MIPOIIOE U HACTOALLEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEAUIO U MaMSTHUKAM MPUPO/IBI,
JTOCTHXKEHUAM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYE;
CIIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BUTHE OWOJIOTHH, MOHUMAaHUE 3HAYEHUS OMOJIOTMM B MO3HAHUM 3aKOHOB
IPUPOBI, B )KU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yOeIEHHOCTh, TOTOBHOCTD K CITy»KeHHI0 OTEYeCTBY U €ro 3alluTe,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

nyoeuo-npaecmeeuuozo eocnumanusn.

OCO3HaHHWE IYXOBHBIX LIEHHOCTEW pOCCUNCKOTO HapO/1a;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUIECKOTO ITOBEACHUS;
CIIOCOOHOCTh OIIEHMBATh CUTYallMi0 U NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POJIUTENSAM, CO3JJaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TPHUHATHSA IEHHOCTEHM CEMEWMHOW W3HH B COOTBETCTBUM C
TpaguuusaMu Haponos Poccun;

cmemuuecKozo eocnumanus.

ACTETUYECKOE OTHOILIEHHWE K MUPY, BKJIOYas AICTETHKY ObITa, HAYyYHOI'O
Y TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHU;
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IIOHMMAaHHNC 5MOIIMOHAJIBHOI'O BOS,Z[CﬁCTBHH YKUBOU IIpUPOAbI U ec OCHHOCTH,
TOTOBHOCTb K CAaMOBBIPAKCHHUIO B PA3HbBIX BHAAX HCKYCCTBA, CTPEMIICHUC
IIPOSBIIATE KA4CCTBa TBOp‘ICCKOﬁ JIUYHOCTH,

¢u3u YecKkozo eocnumanus.

NOHMMaHUE U pealu3alusi 370poBOro M Oe3omacHoro oOpas3a KU3HU
(310poBOE€ NUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMPAaBHI M HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHM M OTAbIXa, peryyisgpHas (usmyeckas
AKTUBHOCTb), OEPEXKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOLUEHUS K
COOCTBEHHOMY (DU3MYECKOMY U MICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE [EHHOCTH TpaBWil HWHAMBUAYAIBHOTO W  KOJUIEKTUBHOIO
0e30I1acHOr0 TMOBEJCHMSI B CHUTYyalUsX, YTPOXKArOIIMX 3J0POBBI0 U KU3HU
JIIOJIEH;

OCO3HaHUE MOCIEACTBUM U HENPUITHE BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
AJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

mpy0068020 60CRUMAHUSL:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIECHHOCTU MacTepCTBa, TPYA0IIO0HE;
TOTOBHOCTh K AaKTUBHON JAESTENIbHOCTH TEXHOJOTMYECKOW U COLHUAIbHOU
HANpaBlIE€HHOCTH,  CHOCOOHOCTh  WMHULMUPOBATh,  IUIAHUPOBATH U
CaMOCTOATEIBHO BBINOJIHATH TAKYIO JI€ATEIbHOCTD;

MHTEPEC K PA3IMYHBIM cdepaM Npo(ecCHOHATBHON AESITEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIA BBIOOP Oynymiel mnpodeccun U peanu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

FOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPAa30BaHMUIO Ha
MPOTSHKEHUU BCEU )KU3HU,

JKoJ10cuuUecKoz2o eocnumanusn.

DKOJIOTHYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KAK HCTOYHUKY
AKUZHH

Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

NOBBIILICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: NPUOOPETEHHE OIbITA
IUIAHUPOBAaHUS IIOCTYIIKOB M OLEHKM KX BO3MOYKHBIX NOCIEICTBUN IS
OKPYKaroIIEH CPEIbI;

OCO3HaHWE TI00ANTbHOTO XapakTepa SKOJIOTHYECKHX MHpodiieM M MyTel ux
peLieHus;

CIIOCOOHOCTh KCIIOJIB30BaTh MPUOOpETaeMble MNpPU HU3YYEHHH OHOJIOTHH
3HAHUSA

U yMEHUS TIpd peHIeHUH NpoOsieM, CBSI3aHHBIX C PALUOHAIBHBIM
IPUPOJIONIOIb30BaHNEM (COONIOIGHHE TpaBWiI TOBEJIEHUS B IPHUPOJIE,
HaIPaBJICHHBIX HA COXPAHEHUE PAaBHOBECHS B 3KOCHCTEMAX, OXPaHy BUJOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JCUCTBUM, MNPHUHOCAIIUX BpPEd  OKPYKaKOUIEH
OPUPOAHOW  Ccpele,  yMEHUE  MPOTHO3UPOBATh  HEOIAronpusTHbIC
JKOJIOTUYECKHUE IIOCJICACTBUSA IIPEAIIPUHUMAEMBIX JNENCTBUI 51
IpeIoTBpaIlaTh UX;
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® HaJIMYME PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYIbTYPHI,
OMBITa  JICSITCIILHOCTH  DKOJIOTMUECKOW  HANpPaBICHHOCTH,  YMCHHS
PYKOBOJICTBOBAaTbCSI HMH B  ITO3HABAaTCJIbHOH, KOMMYHHUKATUBHOH U
COLIMAJIbHOW  MpaKTUKE, TOTOBHOCTM K Yy4YyaCTUIO B  MPAKTHUYECKOU
NESITENILHOCTU SKOJIOTUYECKON HAIIPABICHHOCTH;

YEeHHOCMU HAYYHO20 NOZHAHUA:

* chOpMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHS HayKd M OOINECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha
JManore  KyjabTyp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MOJIUKYJIETYPHOM MHUPE;

® COBEPIICHCTBOBAHME SI3BIKOBOM W YHMTATEILCKOW KYJIBTYPHI KaK CpEICTBA
B3aMMOJICHCTBUS MEX]TY JIFOJAbMH U MIO3HAHUS MUDA;

®* TOHMMaHWE crnenu@uKku OHOJOTMM KaK HayKHh, OCO3HaHHME €€ poJu B
dbopMHpOBaHUM  PAIMOHAIIBHOTO  HAy4YHOTO  MBIIUICHHS,  CO3JIaHUU
IIEJIOCTHOTO TPEACTaBICHUS 00 OKpyXaloleM MHpe KaK O eIUHCTBE
IPUPOIBI, YEJIOBEKA M 00IIEeCTBA, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH
Y PEIICHUH TTPOOJIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS,

¢ yOeXAEHHOCTh B 3HAYMMOCTH OHWOJIOTHH IS COBPEMEHHOMW ITMBUIIN3AIINN:
o0OecrieueHUss  HOBOTO  YPOBHS ~ Pa3BUTHUS ~ MEIUILMHBI,  CO3JIaHUS
MEPCIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX PEIIaTh PECYPCHBIE MPOOIEMBI
pa3BUTHS  YEIOBEYECTBA, IIOMCKA IMyTed BBIXOJA U3  TIOOAIBHBIX
DKOJIOTHYECKUX TMpobOJIeM u oOecredeHuss TMepexoja K YCTONYHBOMY
Pa3BUTHIO, PalMOHATHPHOMY WCIOJB30BAHUIO TIPUPOJHBIX PECYpCOB U
(GhOpMHPOBAHNIO HOBBIX CTaHIAPTOB JKU3HU;

® 3aUHTEPECOBAHHOCTh B TIOJYYCHWHM OWOJOTHYCCKUX 3HAHUH B IIENISIX
MOBBIIICHUS OOIIEH KYyJBbTYphl, ©CTECTBCHHO-HAYYHOH TPaMOTHOCTH Kak
COCTaBHOW  4YacTH  (PYHKIMOHAIBHOW  TPAMOTHOCTH  OOydYaromuxcs,
dbopmupyemoil npu U3y4eHUu OUOJIOTUH;

® TIOHMMaHHUE CYIIHOCTH METOJIOB TO3HAHUS, MCIOJIb3YEMbIX B €CTCCTBEHHBIX
HAyKaxX, CMOCOOHOCTh HMCIOJb30BaTh MOJIy4aeMble 3HAHUWS IS aHaIu3a |
OOBSICHEHHS SIBIICHUHA OKPYXKAIOMIETO MHpa M TPOUCXOMAINUX B HEM
W3MEHECHHM, YMEHHE JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIIHUXCS JAHHBIX C IEJTbIO TTOJYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

® CmOCOOHOCTH CaMOCTOSITENIFHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS
perieHus IPo0JIeM B pealibHBIX KU3HCHHBIX CUTYAIIHSX;

® OCO3HAHHWE IICHHOCTH HAyYHOH JESITEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYI0 M HCCIEAOBATEIBCKYIO JEATCIbHOCTh HWHAWBUAYaTbHO W B
Tpy1Ie;

® TOTOBHOCTh M CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TIOJTyYCHHUIO HOBBIX 3HAHHK 1O OHMOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

B mpomecce MOCTMKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS OOYYaIOIIUMHUCS
nporpaMMbl MO OWOJIOTMM Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs

18



y

oOyJaronmxcs COBEPIICHCTBYETCS SMOLIMOHAIBHBIN VHTEJUICKT,

peanoaramimuii copMUpOBaHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOLIET0 CIOCOOHOCTh TOHUMATh CBOE AYMOLIMOHAIBHOE
COCTOSIHHE, BHUJICTh HAIPAaBICHHUS Pa3BUTHSI COOCTBEHHOW ASMOIIMOHATBHOMN
chepsl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUS, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHUE, CIIOCOOHOCTh aJaNnTUPOBATHCA K
OMOIMOHATILHBIM HU3MEHEHUSIM U TPOSBISATH TUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPCHHEW MOTHBAIH, BKIIOUYAIONICH CTPEMIICHHE K JOCTIKCHUIO IIEIH

U yCIleXy, ONTUMHU3M, MHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOIS W3
CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHHE
JIPYTUX, YUUTHIBATH €r0 MPH OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh

K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOYAIOIINX CTIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS

C JPYTUMHU JIIOJbMHU, 3a00TUTHCS, TPOSBISITH HMHTEPEC U pa3pemaTh
KOH(JIMKTHI.

MeTtanpenmMeTHbie pe3yJbTaThbl OCBOCHUS IPOTPAMMBI  CPEIHEro  OOIIero
00pa3oBaHUs OTPAKAIOT:

OgJiaieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU A€ CTBUSIMM:
Oazoevle nozuuecKue Oeiicmeus:

CaMOCTOATENBbHO  (OPMYJIMPOBATh M AKTYaJIM3HpPOBaTh  Mpoliemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMHM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUS
(aHanu3a, CMHTE3a, CpaBHEHMs, KiaccuuKaiuu, 0000IIEeHHs), paCKpbIBATh
CMBICT OMOJIOTMUECKUX NOHATUN (BBIIEIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHaBIIUBATh CBS3U C APYTUMU HOHATUSIMU);

ONpEeAENATh LEIN JCSITeNbHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPUU UX
JOCTH)KEHHUS, COOTHOCHUTH pE3YyJbTaThl JEITEIBHOCTH C IOCTaBICHHBIMH
LEJSIMU;

UCII0JIb30BaTh OMOJIOTMYECKHUE MOHATUA JIJIsl OOBACHEHUs] (PAKTOB U SBJICHHUM
YKUBOM ITPUPOLBI;

CTPOUTHb JIOTHUECKHUE pacCyKIeHUs (MHAYKTUBHBIC, JAETyKTUBHBIE, I10
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH U IMPOTUBOPEYUS B pACCMAaTPUBAEMBIX
SABJICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUYCHHS;

IPUMEHSTD CXEMHO-MO/IECJIbHBIE cpenctea IS IPEICTaBIICHUS
CYILIECTBEHHBIX CBSI3¢ W OTHOIICHMH B M3y4aeMbIX OHOJOTHYECKUX
00BEKTaxX, a TaKKe MPOTUBOPEUHI PA3HOTO POia, BBISBICHHBIX B PA3IMYHbIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIAH pELICHHs] MPOOJeMbl C yU4€TOM aHalu3a MMEIOIIHUXCS
MaTepualbHBIX U HEMaTepUalbHBIX PECYPCOB;
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BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
1EJISIM, OIIEHUBATh PUCKH MOCIIEICTBUIN ACATEILHOCTH;

KOOPJAMHUPOBaTh M  BBINIOJHATH pabOTy B YCIOBHUSIX  PeajbHOTIO,
BUPTYaJILHOTO

¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.

0azoenle uccieooeamelbCcKue 0elucmeus:

BJIaJIETh HABBIKAMU Y4€OHO-UCCIIEA0BATEIBCKON U MPOEKTHOM JesATeTbHOCTH,
HaBbIKaMM paspeuieHust mpodiaem, 001anath CioCOOHOCThIO U TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUs MPAKTUYECKUX 3ajad,
IPUMEHEHUIO Pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh pA3JIMYHBIE BUJBI JCATEIBHOCTH MO TOJYYEHHIO HOBOIO
3HAHUS,

€ro HUHTEpIpeTaluu, MpeoOpa3oBaHUI0 W TPUMEHEHHI0O B  YYEOHBIX
CUTYaIUsIX,

B TOM YHCJIE TIPU CO3JaHUU YUEOHBIX U COIUATIbHBIX TTPOCKTOB;

dbopMupOBaTh HAYUYHBIN THIT MBIIJIECHUS, BJIAJIETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh M (opMyIHpOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NEATeNIbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh  IPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyallM3UPOBaTh 3ajady,
BBIJIBUTaTh TUMOTE3Yy €€ pelleHUs], HAXOAUTh apTyMEHTHI JIJIs I0Ka3aTelIbCTBA
CBOUX yTBEPKIACHUH, 3a/1aBaTh MapaMeTPhbl U KPUTECPUU PEIICHNUS,
aHAJM3UPOBAaTh TMOJYYEHHBIE B XOJI€ pEIICHUS 3aJayd  pe3yJbTaThl,
KPUTHYECKU OILIEHUBATH UX JOCTOBEPHOCTb, MPOTHO3UPOBATh M3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
OCYLIECTBJIAThH LI€JICHANIPABICHHBIM TMOHUCK IEpeHoca CPEeACTB U CIOCOOOB
NENCTBUS B MPOPECCUOHAIBHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B TO3HABATEIbHYI0 W IMPAKTUYECKYIO O0IacTH
KUZHEAECATEIbHOCTH;

yYMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJCH, NPEAJiaraTb OPUTHHAJBHBIE MOJXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTePHATUBHBIE PEIICHUS.

padora ¢ unopmanuei:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POpMAIUU (TEKCTE Y4EOHOTO
ocoOus, HAYYHO-TIOMYJSIPHON JIMTEpaType, OMOJOTUYECKUX CIIOBAPSAX H
CIIpaBOYHMKAX, KOMITBIOTEPHBIX  0a3ax  JaHHbIX, B  VIHTepHeTe),
aHATM3UPOBaTh MH(POPMAIMIO PAa3IUYHBIX BUIAOB M (GOpPM IPEACTABICHHS,
KPUTHUYCCKU OIICHUBATH €€ JOCTOBEPHOCTh M HEIIPOTHBOPECYNBOCTH;
(GOpMyIHMpPOBATh 3alpPOChl M MPUMEHSATH Pa3IUYHBIC METOJIBI IPH MOUCKE U
oTbope Ouonoruuecko uHPOpMaIMK, HEOOXOIUMOW MJIS BBITOJHEHUS
y4eOHBIX 3aJ1a4;

20



npuoOpeTaTh OIBIT HCIOJIB30BAHUSA HMH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO WCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBHIOMpPATh  ONTUMAJIbHYIO  (OpMYy  MPEACTABICHHUS
ounosorndeckor HHpopMaruu (CXeMbl, Tpauku, JHarpaMMbl, TaOJHIIbI,
PUCYHKH U APYTOE);

UCTIOJb30BaTh HAY4YHBIH SA3BIK B KayecTBe CpeACTBa Npu padboTre cC
Oounonornyeckol uHGOpMAaLMEl: NPUMEHSITh XUMHUYECKHE, (PU3NYECKHE U
MaTeMaTUYeCKUue 3HAaKM U CUMBOJBL,  (QopMynbl, aOOpeBHaTypy,
HOMEHKJIATypy, HCIIOJIB30BaTh W MPEoOPa30BhIBATh 3HAKOBO-CUMBOIMYECKUE
CpelCTBa HATMISAHOCTH;

BJIAJ€Th  HaBBIKAMM  pacloO3HAaBaHMs W 3alUThl  MHGOpPMAINH,
UH(OPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBJaieHNe YHHBEPCAJTbHBIMHM KOMMYHUKATHUBHBIMHU 1€ CTBUSIMH
oowenue:

OCYIICCTBIIATH KOMMYHHKAINH BO BCCX C(bean JKN3HHU, AKTUBHO Y49aCTBOBATb

B JIMajore WM JUCKYCCHUM TO CYLIECTBY O0OCyX)IaemMoil Tembl (yMEHHe
3a/1aBaTh BOIPOCHI, BBICKA3bIBaTh CYKJICHHS OTHOCUTEIBHO BBIITOJTHEHUS
npeyiaraeMoi 3aJlayd, YYUThIBaTh MHTEPECHI U COIJIACOBAHHOCTH IMO3ULUN
JIPYTUX YYaCTHUKOB JIMAJIOTa VI TUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOIIEHUs, MMOHUMATh 3HAYCHHE
COIMAIBHBIX ~ 3HAKOB, TMPEANOCHUIOK  BO3HUKHOBEHHS  KOH(MJIMKTHBIX
CUTYaINi, YMETh CMATYATh KOH(IUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh Pa3jIM4YHBIMU CHOCOOaMHU OOILIEHHS U B3aUMOJACICTBUS, MOHUMATh
HAMEpPEHHsI [JpYTrux JIIOACH, NpPOSBIATh YBAXUTEIbHOE OTHOLIEHUE K
co0eceIHUKY U B KOPPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKEHUS;
Pa3BEPHYTO M JIOTUYHO HM3J1araTb CBOK TOYKY 3PEHHMS C HMCIOJb30BAHHEM
SA3BIKOBBIX CPEJICTB.

COBMECHHAA 0eSAMEIbHOCb:

MOHUMAaTh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIWBHUIYaIbHOM
paboThl MpU  penieHUuH OUOJOTHYECKOM  mpoOsIeMbl, OOOCHOBHIBATH
HEOOXOJMMOCTh TIPUMEHEHHUsS TPYMIOBHIX (OPM B3aMMOJICHCTBUS TPHU
pelieHnn yueOHoM 3a/1auu;

BBIOMpATh TEMAaTHKy U METOAbl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEHN Ka)KJI0T0 YjeHa KOJUICKTHBA,;

OpUHUMATh II€JIM  COBMECTHOM  JIEATENbHOCTH, OPTaHW30BBIBATH W
KOOPJIMHUPOBATh JICUCTBUS MO €€ JTOCTH)KCHHUIO: COCTABIISTH IJIaH JICHCTBUM,
pacmpeenaTh poiiu ¢ y4€TOM MHEHHH YYaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJa M KaXJOr0 Y4YaCTHHKAa KOMAaH/bl B
001Ut pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OICHWBATh UACH C TIO3UIMW HOBU3HHI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;
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OCYHICCTBIIATH IMO3UTHBHOC CTPATCIHYCCKOC IIOBCACHHC B PA3JIMYHBIX
CUTyalMsX, IIPOABJIATE TBOPUYCCTBO U B006pa)KGHI/I€, OBITH HWHHUIIUATUBHBIM.

OgyajleHUe YHUBEPCAJIbHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:
CaMOOpP2aAHU3AUUA:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHUS MPOOJIEM U HX
peleHns

B KU3HCHHBIX M YUYCOHBIX CUTYAIIUSX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM I1EJEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUSX M IOCTYNKax IO OTHOIIEHUIO K IKHUBOU
MIPUPOJIE, CBOEMY 30POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLLUECTBJISATh IO3HABATEIIBHYIO JIESITEIBbHOCTh, BBISBIISATH
npoOiemMbl, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIC 3aJaydl B
00pa3oBaTeIbHOMN NEITEILHOCTH U )KU3HEHHBIX CUTYAITUsX;

CaMOCTOSATENIbHO COCTAaBJSATh IUIAH pEHICHUS MpoOJeMbl ¢ y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHU;
JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpsATh paMKH Y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIIEHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO U TIPOSIBICHHUIO IUPOKON SPYIUIIUA B
pa3HBIX 00JIACTSAX 3HAHHM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BATEIbHBIA U
KYJbTYPHBIN YPOBEHb.

CAMOKOHmMpPOJ1b:

JaBaTh OIEHKY HOBBIM CHTYalldsM, BHOCHTH KOPPEKTHBBHI B JIEATCIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJQJCTh  HAaBBIKAMHM  [IO3HABATEIbHOM  pediekcur Kak  OCO3HAHUSA
COBEPIIIAEMbIX JEHCTBUNA M MBICIUTENIBHBIX IMPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMI, HCIOJIB30BaTh NPHUEMBI pedieKCHu JIsg OIEHKH CHUTYaIluH,
BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PHUCKH W CBOCBPEMEHHO TPUHUMATHh PEIICHUS 0 MX
CHIDKEHUIO,

NPUHUMATh MOTHUBBI M apryMEHTHl JPYrUX TMPH aHAJIW3Ee pPe3yJIbTaTOB
NESITENHHOCTH.

npunamus ceoa u opy2ux:

IPUHUMATh ce0sl, MOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apPryMEHThl JIpYyTMX TMpU aHaJIu3e pe3yJbTaToB
NEeSITENbHOCTH;

MpPU3HABATH CBOE MPaBO U MPABO APYrUX HA OMIHOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MU € MO3ULIUH JPYTOro 4eJ0BEKa.

IIpeamerHslie pe3yabTatbl ocBoeHUs npopamMMbl COO no Ouonoruu Ha 0a30BOM
YpOBHE BKIIIOYAIOT crienuduueckue st yueOHoro npenmera «buosorush HayyHble
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3HaHWS, YMEHHMS M CIOCOOBI JCHCTBUH TI0 OCBOEHHWIO, WHTEPIPETAINH
U 1IpeoOpa30BaHUI0 3HAHUM, BUJbI JIESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B PA3JIUYHBIX YYEOHBIX CHUTYallMsIX, a TAKXKE B pPeallbHbIX
KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C OUOJIOTHUEH.

IIpeameTHBIe pe3yabTaThl OCBOCHUSI yueOHOro mnpeamera «buomnorus» B 10
KJIACCE OTPAXKAIOT:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIK OMOJIOTUU B CHUCTEME HAYYHOIO
3HAaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOU €CTEeCTBEHHO-
HAay4YHOW KapTUHBI MUpa U HAYyYHOIO MUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX
U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHOMN
IrPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 33a4;

YMEHUE PACKpPbIBATH COJAEpNKAHUE OMOJIOTMYECKUX TEPMUHOB U TMOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oyin3M (0OOMEH BEIIEeCTB U IpEeBpalleHUe
SHEPruu), roMeocTa3 (CamMoperyJisiius), YpOBHEBas OpraHW3alus >KUBBIX
CUCTEM,  CaMOBOCIIpOM3BeJeHUE  (PENpOIyKIMs),  HACIEIACTBEHHOCTD,
U3MEHYUBOCTb, POCT U PA3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTpajbHas JOTMa MOJEKYISIPHOW OHOJIOTHH), 3aKOHBI
(I'. Menpnensi, T.Moprana, H.WM.BapuioBa) u yueHus (0 LEHTpax
MHOT000pa3usi U MPOUCXOXKIAEHUs1 KynbTypHbIX pacteHuid H.M. BaBuiiosa),
OMPEEIATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BIIAJIETh METOJAAaMHU HAy4YHOI'O MO3HAHUS B OMOJOrvu: HabIo/IeHne
U ONUCAaHHE JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUW, OpraHu3alus U
IpPOBECHUE OHOJOTMYECKOTO DKCIEPUMEHTA, BBIIBUKEHUE THUIIOTE3HI,
BBISIBJIEHUE 3aBHUCHUMOCTU MEXIY UCCIIENyEeMbIMH BEJIMYMHAMU, OOBSICHEHUE
MOJIYYEHHBIX PE3YJbTAaTOB, MCIOJIb30BAHHBIX HAYUYHBIX IMOHATHI, TEOPHU U
3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;
YMEHHE BBIJENATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT
U 3YKApUOT, OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTraHU3MOB, OCOOEHHOCTH
mpoleccoB: OOMEHa BEUIECTB M NPEBpAIllEHUS JHEPrud B  KIETKE,
dboToCHHTE3a, TUIACTUYECKOTO0 M JHEPreTHYeCKOro OOMeHa, XEMOCHUHTE3a,
MHUTO3a, ME€H03a, OIUJIOJAOTBOPEHHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO
pa3BUTHS OpraHu3Ma (OHTOrEHE3);

yMEHUE MPUMEHATH TOJYYCHHbIC 3HAHUS JJISi OOBSICHEHUS OMOJOTHYECKUX
NpOLIECCOB U  SIBIGHUM, JJIi TPUHATHS [PAKTUYECKUX PEUICHUNA B
MIOBCETHEBHOM KM3HHU C IIeJIbI0 00ecTieueHus: 6€30MacHOCTH CBOETO 30POBbS
M 370pOBbS OKPYXAIOIIUX JIIOJEH, COONIOAEHUS HOPM TIPamMOTHOIO
NOBEACHUS B OKPY’KaloIleld MPUPOJHON cpejie, TOHUMaHUue HeOOXO0AMMOCTH
UCIOJb30BaHUS JTOCTHKCHUU COBPEMEHHOU ounosioruu

¥ OMOTEXHOJIOTUM JJIsl pallUOHATBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pellaTh »JJIEMEHTApHbIE TIE€HETUYECKHE 3a/layd Ha MOHO- H
JUTHOPUHOE CKpEIIMBAaHKE, CIETUIEHHOE HACIEeI0BaHUE, COCTABIIATH CXEMBbI
MOHOTHOPHIHOTO  CKpEUIMBaHUS  JUIsl  MpeICKa3aHHs  HacjlelIOBaHUS
IPU3HAKOB Y OPTraHU3MOB;
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YMEHUE BBIMOJHATh JIA0OPATOPHBICE W TMPAKTHUYECKHE paboOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBATh W HWHTEPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTMYECKOTO COJCpKaHMS, BKIIOYAIONIYIO IICEBIIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HMCTOYHHKOB (CpeICTBa MaccoBOM wHpOpMammu, HaydHO-
MOMYJISIPHbIE MaTE€PUAIbl), STUUECKHUE ACTIEKThl COBPEMEHHBIX MCCIIEIOBAHMIMA
B OMOJIOTMH, MEIUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO03/1aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHMUS,
00001mas OHUONOrMYecKyl0 HH(OpMALUMI0O M3 HECKOJIbKUX HCTOYHHUKOB,
I'PaMOTHO HMCIIOJIb30BaTh IMOHATUHHBIN anmapat OMOJIOTHH.

IIpenmeTHble pe3yJbTaThbl OCBOCHHMS ydyeOHOro mpeamera «buonorus»
B 11 kitacce oTpaxaror:

c(hOpPMHUPOBAHHOCTH 3HAHHMI O MECTE M POJIM OUOJIOTMH B CUCTEME HAyYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHUPA U HAYYHOTO MHUPOBO33PEHMS, O BKIIAJE POCCUHUCKHIX
U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (QYHKIIMOHATHHON
IPaMOTHOCTH YEJIOBEKa sl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PACKPHIBATH COJEPKAaHNE OMOJIOTMYESCKIUX TEPMUHOB U TIOHITHI: BU]I,
TOITYJISIIHASI, TEHO(POH/I, IBOJIONHNSA, IBIKYIIUE CHIIBI ((DaKTOPHI) IBOIIOINH,
PUCTIOCOOJICHHOCTh ~ OPTaHM3MOB,  BHJI000pa30BaHME,  DKOJIOTHMYECKHE
dakTophl, DJKOCHCTEMa, MPOIYIEHThl, KOHCYMEHTBHI, PEAYLEHTHI, IIENu
IATaHMS, YKOJIOTHYecKas MupaMuia, OMoreoleHo3, ornocdepa;

yMEHUE W3jaratb OWOJOTUYECKHE TEOopur (9BOJIONMOHHAsS Teopus Y.
JlapBuHa, CHMHTETHYECKasi TECOPUS DBOJIONNU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactsa K.M. bapa, uepenoBanus Ii1aBHbIX HallpaBJIEHUHN U
nytel sBomtonnu A.H. CeBeproBa, yuenusi o ounocdepe B.U. Bepuaackoro),
OTIPEIENATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BIIQJIETh METOJAAaMH HAy4YHOT'O TIO3HAHUS B OMOJOTHHU: HAOJIOIECHUE
U OINKHCAHWE J>KUBBIX CHUCTEM, TPOIECCOB U SBICHUMW, OpraHu3anus u
MPOBEICHUE OWOJOTUYECKOTO DJKCIEPUMEHTA, BBIIBMKEHUE THUIIOTE3HI,
BEISIBJICHUE 3aBHCHMOCTU MEXIY HCCICIYEMBIMU BEIMYMHAMH, OOBSICHEHUE
MOJTYYCHHBIX PE3YJIhTATOB, MCIOJIH30BAHHBIX HAYYHBIX TOHSTHH, TCOPUH U
3aKOHOB, YMEHUE JIeNIaTh BHIBOJBI HA OCHOBAHHMH MOJTYUYEHHBIX PE3yIbTaTOB;
YMEHUE BBIICIATH CYIICCTBEHHBIC MPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
00BEKTOB: BHJIOB, IMOMYJSAIHHA, MPOTYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTCOIIEHO30B M 3KOCHCTEM, OCOOCHHOCTH IPOICCCOB: HACJIECICTBCHHOU
U3MEHYHBOCTH, €CTECTBEHHOTO otbopa, BUI000pazoBaHus,
IIPUCIIOCOOJICHHOCTH OPTraHU3MOB, JICUCTBUS SKOJIOTHUYECKUX (aKTOPOB Ha
OpraHM3MBbI, TIEPEHOCa BEIIECTB M IIOTOKA JSHEPTUM B OSKOCUCTEMAX,
AHTPOIIOTCHHBIX U3MEHEHHM B IKOCHUCTEMaX CBOEM MECTHOCTH, KPyroBOPOTa
BEIIIECTB M OMOreOXMMHUYECKUX IUKIOB B Onocdepe;

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS JJISI OOBSICHEHUS OMOJIOTHYECKUX
IPOILIECCOB MW SIBJICHWM, IS TPUHATHS TPAKTHYCCKUX PEIICHHH B
MIOBCETHEBHOM YKM3HHU C IIeNIbI0 00ecTieueHUsT OE30IMaCHOCTH CBOETO 370POBbSI
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U 370pPOBBS OKPYXAIOIIUX JIIOJIEH, COONIOACHUS HOPM T'PaMOTHOTO
MOBEJCHUS B OKPYIKAIOIIEH MPUPOIHON cpejie, TOHNMaHNuEe HeOOXOAMMOCTH
WCIIOJIb30BAHUS JIOCTHKEHUN COBPEMEHHON OWOJIOTHH ISl PalliOHAIBHOTO
PUPOAOTIONH30BAHNS;

yMEHHUE peliaTh dJIEMEHTApHbIC OMOJIOTHMUECKHE 3a/Ja4d, COCTABIATH CXEMBI
NepeHoca BEIIECTB U YHEPTUHU B SKOCHUCTEMaX (IIeMH MUTAHMUS);

YMEHUE BBIMOJIHATH JIA0OpATOPHBICE W TMPAKTHUYECKUE pabOThI, COONIOAATH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIICHUBATh W WHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJIepKaHUs, BKJIIOUYAIONIYIO IICEBIOHAYYHBIC 3HAHUS U3
pa3MYHBIX HMCTOYHHKOB (CpelICTBa MaccoBOM wWHpOpMammu, HaydHO-
NOMYJISIPHBIE MaTepHalibl), pPacCMaTpUBaTh TJIOOATBHBIE JKOJIOTHYCCKHUE
npo0ieMbl  COBPEMEHHOCTH, (OPMHUPOBATH 1O OTHONICHUIO K HUM
COOCTBEHHYIO TIO3HUIIHIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHMUS,
0000mass OWoNOrMYecKyr0 WH(OpPMAIMI0O H3 HECKOJIBKUX HWCTOYHUKOB,

IPaMOTHO MCHOJb30BATh MMOHATUWHBIN annapar OMOJIOTHH.

TemaTn4eckoe NJIAHUPOBAHME

10 kaacce

Ne
/o

HanmeHoBaHue KosanuyecTtBo 4yacos dNeKTpoHHble
pasfenoB U TeM Bcero | Kontpousbnsblie | JJaboparopHbie | (umdposble)

nporpamMmmbil paboThI H obpasoBareJibHble
NMPAKTHIECCKHUE pecypchbl

padoThI

Tema 1. buosnorns xak 2 bubnuomnkona
Hayka. [Ipakrnyeckas www.biblioschool.ru
paborta No 1.
«Hcnonp3oBanne
pa3IUYHBIX METOJOB
npu 17637 (9121711
OMOJIOrHYECKUX
00BEKTOBY.

Tema 2. Kusrie 1 BbubGnuomkoia
CUCTEMBI u 150:¢ www.biblioschool.ru
OpraHu3aIus

Tema 3. Xumuueckuit 8 1 2 bubnuomnkona
COCTaB M CTPOCHHUE www.biblioschool.ru
KJICTKH.
JlaGopaTopHas pabora
No 1. «3yuenne
KaTaJTUTUYECKOM
AKTUBHOCTH
dbepmMeHTOB (Ha
npuMepe aMuIIa3bl
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WM KaTaja3bl)».
JlabGopaTopHas pabora
No 2. «3yuenne
CTpOCHHUS KJIETOK
pacTeHui, >KUBOTHBIX
u  Oaktepuii  mOn
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIpenaparax u
UX OIHMCAHUEY.

Tema 4.
JKusHenesaTenbHoCTh
KJIETKU

Bubnuonixona
www.biblioschool.ru

Tewma 5. PazamHOX)eHUE
U HWHIUBUAYyaIbHOE
pa3BUTHE OPTaHU3MOB
JlaboparopHast paboTa
Ne 3. «HaOmronenue
MHUTO3a B  KJIETKax
KOHUYHMKA KOpeIKa
JykKa Ha  TOTOBBIX
MUKpOTpenapaTax.

JlaboparopHast paboTa
No 4, «3yueHue
CTPOCHHSI  TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

bubnuomkoina
www.biblioschool.ru

Tema 6.
HacnenctBeHHOCT M
U3MEHYHBOCTH
OpPTraHU3MOB.
JlaboparopHas pabota
Ne 5. «3yyenune
pe3yNbTaToB
MOHOTHOPHUTHOTO

u TUTUOPUTHOTO
CKpEUIMBaHUS y
IpO30(hUITBI Ha
TOTOBBIX
MUKpOIIpenapaTax».
JlaboparopHast paboTa
Ne 6. «3yuenue
MO T (DUKATTHOHHOM
W3MEHYHBOCTH,
MIOCTPOCHNE
BapHAIlMOHHOTO psijia
u BAPUALIMOHHOMN
KpUBOM.
JlaboparopHast paboTa
Ne 7. «AnHanus
MyTalun y
JPO30(HITBI Ha

Bubnnonkoia
www.biblioschool.ru
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T'OTOBBIX
MHUKpOITpenaparax.
[IpakTuyeckas pabota
Ne 2. «CocraBnenne u
aHaJIU3 POAOCIOBHBIX
YeJIOBEKAY.

Tema 7. Cenexkuus
opranu3mMoB. OCHOBBI
OHOTEXHOJIOTHHA

BbubGnuomkoia
www.biblioschool.ru

Hroro:

34

11 kiaace

n/n

HanmMmeHoBaHue

KoauuyecTBo yacoB

pa3fenos u TemM
nporpaMmMmel

Bcero

KonTtpoJbHble
padoThbI

JlaGopaTopHbIe
"
NpaKTHYeCKHue
padoTbI

INEeKTPOHHbIe
(umdppossbie)
obpasoBarte/ibHble
pecypchbl

Tema l.
DBOJIIOIIMOHHAS
ouonorus.
JIaGoparopHas
pabora No 1.
«CpaBHEeHHE BHJIOB
o
Mopdonoruueckomy
KPUTEPHION.
JlaGoparopHas
pabora
«Omnucanue
MPUCTIOCOOTICHHOCTH
Opranm3ma

51 eé
OTHOCHUTEILHOTO
XapakTepay.

Ne 2.

2

Bubanomnkoia
www.biblioschool.ru

Tema 2.
Bo3HukHOBEHHE U
pa3BUTHE XU3HU Ha
3emuie.
[IpaxTrueckas
pabota
«3yuenue
HCKOIIaEMBIX
OCTAaTKOB PacTEHUI
U  OKMBOTHBIX B
KOJUIEKLIHSAX .

Ne 1.

bubanomnikoia
www.biblioschool.ru

Tema 3. Opranusmel
u OKpYy’Karouiast
cpena.

Bubauoikoia
www.biblioschool.ru
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JlaboparopHas
paborta Ne 4,
«BnusHue cBera Ha
pocT ©  pa3BUTHE
YEPEHKOB KOJIEYCay.
[IpakTnueckas
pabota Ne 2.
«IToacuér
MJIOTHOCTHU
MOMYJISIIAA  pa3HBIX
BHUJIOB PACTEHUIN.

Tema 4, 9 Bbubanomxona

Coo0biecTBa u www.biblioschool.ru

JKOJIOTHYECKHE

CHCTEMBI

PezepBHOE Bpemst 2 bubnuomkosna
www.biblioschool.ru

Hroro 34
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