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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OHOJIOTMU TEOPETHUECKYI0 OCHOBY IS
OTIpEJICICHUs] MOAXO0J0B K (POPMUPOBAHUIO COJCPNKAHUS Y4yeOHOro TMpeaMmera
«buosioruss» cocTaBWIM: KOHIENTyajdbHble TnonoxkeHus PIrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNE, ColIepKaHUs, pPe3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHLNNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero o6pasoBanus B Poccuiickoii ®dexpepanuu, a TaKkKe IOJIOXKECHHUS O
cnenuuke OMOIOruH, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAHMSI YeJIOBEYECKOTO 00mecTBa. COTjlacHO HA3BaHHBIM TIOJIOKCHHSIM,
OTmpeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueObHoro mnpenMera «buonorus», omnpenenser o00s3aTeIbHOE MPEIMETHOE
COJIEp’KaHHMe, €ro CTPYKTYpY, pacopeiesieHue 1o pa3feinaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUYEHUsI YUE€OHOro MaTepuana ¢ yu4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCA.

B nmporpaMmme 10 OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTHYECKOTO 00pa30OBaHMUS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OHoJoruu, Onarojapss 4yemy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBSA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTU, HKOJOTUUECKOTO MBIIUICHHUS, PEJICTABICHUN O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karolled MPUPOIHON cpene.
[TosTOoMy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEITHEBHOM JKU3HU JIJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM YHCJie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBEKa, MEJIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKHU
1€JIECO00Pa3HOTr0 TOBENCHUS B OKpY)KAIOIIEH NPUPOMHON Cpene, aHaim3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
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VCKYCCTBEHHBIX DKOCUCTEM. Y CHUIICHUE BHUMAHHUs K NIPUKJIIAJHOW HAPABICHHOCTH
yueOHoro npeamera «bruosorus» mpoIuKTOBaHO HEOOXOJUMOCTBIO 00ecredeHUs
YCIIOBUH VISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3ajau IKOJIHLHOTO OHOJIOTHYEeCKOTrO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIUHAMHYHO PpPa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEACTaBICHUNA O
HAYyYHOW KapTHHE MHUpA, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, e
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allMd M DBOJIOLUHU, CO31AET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0€30mMacHOro obpasa
YKU3HH, SKOJIOTUYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKe JIJIsl PELICHUS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA, COLUAIM3ALNU
oOyuaromuxcs. M3ydyenne Omosoruu odecneynBaeT ycioBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTETrpaluud OHOJOTHYECKUX 3HAHUU C
IPECTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE MOJOXKEHUS O IpeJHA3HAYCHUHM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOJAO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COJAEp>KaHus, MPEACTaBICHHOr0 B Iporpamme 1o
OMOJIOTHH.

Otb60p coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIHMHM KyJIbTypOCOOOpPa3HOTO MOJXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUA, 3HAUYUMBbIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUecKoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMU
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPbIE CIIY>KAT OCHOBOU Jis1 (pOPMUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
HEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aIluu
OMOJIOrMUeCKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIICJICHBI CIIETYIOUINE COAEPKATEIbHbIE TUHNN: «bronorus kak Hayka. MeTozasl
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HAy4YHOTro To3HaHUs», «KieTka kak Ouonoruyeckas cuctemay, «OpraHu3m Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4ecKOro MHpay,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenp w3yuyeHus ywyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHW3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHH
UCIIOJIb30BaTh ATH 3HAHWS /I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIEeM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIy>KaIllUX OCHOBOU
Uil (pOPMHUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dopMmHpoBaHrE y OOYy4YalOIIMXCA IMO3HABATENIbHBIX, WHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEH M MOAXOJ0B K M3YUYEHHUIO UBBIX CHCTEM
Pa3HOIO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0meil KylnbTypbl, (DYHKIIMOHAIBLHON
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHHS OKPY>KAOLIETO
MHpa JKMBOW TPHUPOJLI HAa OCHOBAaHWM 3HAHWUW W OIBITA, IOJTYYEHHBIX IIPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESATEIHHOCTU YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIIUTaHUE YOEXAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM IIpY MIPOBEJCHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEILHOCTH IO OTHOILLICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBISIETCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
cocTaB IpeaMeTHOM 00sacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.
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J{nst u3yueHnusi OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHET0 00111ero o0pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henenio), B 11 knacce — 34
yaca (1 gac B Hegento).
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COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buosnorus kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HaykKamu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeToapl TO3HAHMSI KUBOUM TIPUPOBI (HAOIIOCHUE, YKCIIEPUMEHT, OTTUCAHUE,
U3MEpeHHe, KiIacCu(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JemoHncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTOoIbl MO3HAHMS JKUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTUYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEeMbI U UX OPraHU3aIUA.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMoC(EepHBI.

JlemoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOU MIPUPOIBI».

Oo6opynoBanue: moaesb moJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

@OyHKIMM BOABI M MHUHEpaJIbHBIX BemlecTB B KkieTke. lloanepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAs, BTOPWUYHAs, TpPETHYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomornyeckue
GbyHKUIMUN OENKOB.
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®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas cneuuduuHocts. KodepmenTsl. Buramussbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W ToiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJuI0I03a). buonornyeckue GyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHble  cBoicTBa. buonorumueckne QyHknuu saunuaoB. CpaBHEHHE
yIJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunaer PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aUMOJAECUCTBHUS
uaen u (paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yUYCHUS KIICTKHU.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKU —KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotudyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Tnazmarnueckas memOpana, e€ ceoiictBa U PyHkIuu. LluTomnasma u eé
opraHousibl. OpHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
au30CcoMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHH, TUIACTHIBI.
[Ipoucxoxxnenne MUTOXOHApWM U TwiacTua. Bunbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHHe samapa: sjuepHas 000JI0YKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmuubl u cxembl: «llepuognyeckass TabnauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIEKyJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. [IHK», «Ctpoenune Momexybt
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AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue szipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIO/ICHUH, W3MEpPEHHH, HIKCIEPUMEHTOB, MHKpPOIpENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUS KJIETOK pPACTECHUH,
KUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEenaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BelIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTACTUYECKU OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUeCKUid OOMEH) — JB€ CTOPOHBI €IUHOrO Mpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HDHEPrUM B TMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLIEHUN YHEPTUU B KIIETKE.

®dortocunre3. CperoBas u TemHOBass (a3pl (orocuHTeza. Peakuuu
¢dorocunTeza. IpdekTUBHOCTL (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ )KU3HU
Ha 3emsie. Biausinue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMPOBAHHE DSHEPrUM B KIETKE. OTambl SHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KuciopogHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunmpoBanue. OddeKkTUBHOCTD
HHEPIreTUICCKOro OOMEHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Otambl TpaHcisimu. KomupoBanue amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. H.
HBanoBckuit). OCOOEHHOCTM CTPOEGHHMSIT M JKM3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX W 4YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynonedurura gyenoseka (BUY) — BozOyautens CITM/]a.
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OOpatHast ~ TpaHCKpuWIMsA, peBepraza W uHTerpasza.  lIpodunakruxa
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzmy, «MUTOXOHAPHUSIY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «CtpoeHune u xu3HeHHbIN 1K Bupyca CII/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHne KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKII, WM KU3HEHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
Jumiou eIl W TalvIOMJHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbL.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHS U  HWHIAUBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHUu3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U mosioBoe. Buapl Oecrnonoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHHUE JIJIS1 CEJIEKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. [Ipormecchl, npoucxoasdiue Ha CTagusxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbIie keje3bl: CEMEHHUKU M SUYHMKUA. OOpa3zoBaHHE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OcoOeHHOCTH CTPOCHHUSI SMIEKIETOK U crepmMaTo30uaoB. OII00TBOPEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHATBHOTO PAa3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHe3. IloctamOpuoHanbHOe pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: MPsAMOE, HEmpsMoe (IMUYMHOYHOE). BnusHue
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Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOIICTBA.

Poct m pasButne pacrenuii. OHTOreHEe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JleMOHCTpauM:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuit»y, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounsiii nuukmy, «Permmukarmus JHK», «Mutosy,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
4enoBeKka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MUKPOITPENApaThI «CriepMaTo30u,1bl
MJICKOITATAIOLIETO», «SHIIEKIIeTKa MJIEKONUTAomero», «Kapnoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHAas MOJEb-alIuIMKanus «/lejieHne KIETKW», MOJIEIb
JAHK, monenp meTadazHoi XpoOMOCOMBEI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOECHHSI TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMApATAX ).

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Ponbs nuTosiorun
U SMOPHOJIOTUU B CTAHOBJICHUMU TE€HETUKHU. BKiiam poccuickux M 3apyOekHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasi B CXEMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonorubpuHoe CkKpenmBaHiue. 3aKoH eAuHooOpa3usi TUOPUIOB MEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
I'unoresa yuctotsl ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeluMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCJeIOBaHMS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUS.
AHanu3upymolee ckpenpanue. Fcrnoap30Banne aHATM3UPYIOIIETO CKPEITMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnefoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T'eHOB. HapylieHne CuemieHusi TeHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.
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['eneTuka nosa. XpoMOCOMHOE ONpEAEICHUE Moa. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CIICTJIEHHBIX C MTOJIOM.

N3MeHnunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsI KpUBasl.
Hopma peakunn npusHaka. KoiMuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOMHAaTHBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOMU
M3MEHUYUBOCTU. MyTalmoHHasi U3BMEeHUMBOCTh. Kitaccudukaiust MmyTaluii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluidi. MyTtareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclIeACTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEeKa: TeHeAIOrMUeCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONPENIECIICHHE rE€HOTHUIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBeHansie 3a00JIcBaHUS 4YEIIOBEKA: T'C€HHBIC OOJIC3HHU,
OOJIe3HH C HACJIEACTBEHHOM MPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue u TreHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICYECHUS] TEHETUUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmupt u cxembl:  «MOHOTMOpPUAHOE  CKpEIIUBAaHUE UM €ro
LATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHUE,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTBue aleNbHBIX T'€HOB», «l'€HeTHMYecKkne KapThl paCTEHUH,
JKUBOTHBIX WU 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHUS,
CUCIUIEHHOTO C mnoJioM», «KapuoTumsl uyenoBeka H KUBOTHBIX», «Buubl
W3MEHUYMBOCTHY», «MoaudukalronHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThHY.

O6opynoBanue: Mojenu-anmukanun «MOHOTUOpUIHOE CKpEelIMBaHUE,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
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XpOMOCOM», MHUKPOCKON W Mukporpenapar «J/lpozoduia» (HopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moceBHOM.

JlaGopaTopHble ¥ NpakTHYeCKUE PadOThI:

JlaGopatopHas pabora Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(HIIbl Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoaupUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTaluid y Apo30(uiIbl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOT000pas3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl NPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbIi U MHANBUAYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelMBaHUE YHUCTHIX JIUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHWE — ayTOPUIMHT.
Otpanéunas rtulOpuausanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJyYCHUE TOIMUIUIONAO0B. JIOCTMKEHHUS CENEKIMW PACTEHHM, »XKUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHAsh WHMKEHEpHUs. OTalbl
co3ganusi pexomobuHantHod JIHK wu Ttpancrennsix opranumsmoB. Kiertounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue W dtuyeckue  npobnemsl. MO —  reHeTruyecku
MOIU(ULIMPOBAHHBIE OPTAHU3MBI.
JemoHcTpauuu:

[Toptpersr: H. M. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabnuipl U cxeMbl: Kapta «lleHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenunity, «Otnanénnas ruopuausanusy, «Padotel akagemuka M. @. liBaHoBay,
«Tomumnonaus», «OOBEKTHI OuOTEeXHOJNOTHUW», «KieTouHble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsIKH TUIOA0B U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTenuii, repoapuit «CenbCKOX03sICTBEHHBIE PACTEHUS.
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JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypeusi «OCHOBHBIE METOAbl M JOCTUKEHHUS CEJIIEKIUH PACTCHUN H
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. JBosrOMOHHAsE OMOJIOT M.

[TpennochlIKu BO3HMKHOBEHMSI HSBOJIIOLIMOHHOW TEOPUH. ODBOJIIOLUOHHASA
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUM HA pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  HBOMONUU. [laneoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpadguueckue: cxocTBO U paznuune GpayH u GJaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHass teopus Y. [lapBuna. IIpeanochUIKM BO3HUKHOBEHUS
JapBUHM3MA. J[BWKyIlME CHJIBI 3BOJIONUM BUIOB 1O JlapBuHY (M30BITOUHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomymnsus kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTaloHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30iauus 1 MUrpanus.

EctecTBeHHbIII 0TOOp — HampaBisiomuil ¢gakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpPMBI
BHUJ1000pa30BaHMs: TeorpaduuecKoe, IKOJI0THIeCKoe.

MaxkposBomonust.  Popmbl  3BoOIIOUMHU:  GuUIETUYECKas, JAUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTtuMocTh 3BOTIOIUH.

[IporcxoxieHnEe OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguarus.
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JdeMoHcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.

Tabmuie! 1 cxembl: «Pa3BuTre OpraHMUEcKOro MUpa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmxymue cumbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHue», « IKOJIOTHYECKOE BUI000PA3OBAHUEY.

O6opyioBaHUE: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOIOB M CeMsIH, KoJuleKus «l[IpuMmepsl 3alIUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABIECHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJulekiusa «DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», wojaenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanu (pOpMbI KpPBUIbEB H
OKpacKH TeJa).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

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

JloHayuyHble TpenCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE MOATBEPAKIACHUE XUMUYECKOW 3BOMIOLNH. HauanbHbIe 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ MNepuoAbl: KEMOPUIMCKUH,
OPIOBUKCKUH, CUIIYPUNCKUN, T€BOHCKUI, KAMEHHOYT' OJIbHBIN, IIEPMCKUHU.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKUKA, METIOBOM.

Kaiino3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.
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XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoiueccoB. OCHOBHBIE JTalbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpPAa Kak OTpakeHue 3BOOLMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOIIIOLKA YeJIOBEKAa. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBiieHuil o
MIPOUCXOKJICHUHN YeJIoBeKa. MeToabsl HW3ydeHus aHTponoreHesa. (CxoncrtBa u
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
W3TOTOBJICHUE OPYIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTa MU ¥ BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenelii, YenoBek mnpsaMoxomdmui, YenoBek HeaHAEpTAIbCKHN, UYenosek
pa3ymHblil. Haxonkum HCKOmaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckre packl. OCHOBHbIE  OONbIIME  pachl:  €BPONECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHAs),  MOHTOJOUIHAsS
(a3maTcko-amMepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpuntuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y.
apBuH.

Tabmupel 1 cxembl: «Bo3nukHoBeHne ConaHeuHOH cucTeMbl», «Pa3Buthe
OopraHu4eckoro wmupa», «PacturenpHas kieTka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckass kierka», «COBpeMEHHas CHCTEMa OPraHWYECKOrOo MUpPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMS 4YEJIOBEKAa M YEIOBEKOOOpPA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YelOoBeKa», «llpeBHenmmue mmoam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeYecKrue pacs».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHbOHLA), CIENKH WIH
M300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpeOna), TeOXpoHOJOTHUecKass Tabnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlabopaTopHbie U MpaKkTHYECKHEe PadoOThI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).
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DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

OKOJIOTHs KaK HayKa. 3aaud U paszesbl SKOJIOTHMH. MeTOoIbl SKOIOrHYeCKUX
UCCJIEI0BAHNMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckue Qaktoprel. Kiaccudukamuss sxomorndeckux (HakTOpPOB:
abnotnyeckue, OWMOTHYECKHME U AaHTPOIOreHHbIE. JleMCTBUE HKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckne (hakTOpBHI. Buapl  OMOTHMYECKMX  B3aUMOJACHCTBUIL:
KOHKYPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEeUTpaiu3M. 3HAu€HHE OWMOTHYECKUMX B3aWUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpraHU3MOB B IMPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE MOKa3aTean
NOMYJISIUNA: YHCIECHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISILUU U €€ PEryIsaius.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeasl oOUTaHUSA
opranusMoBy», «®Poronepuoanusm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkn», «[lumessie nenm».

JlabopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTU PacCTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISIUUNA Pa3HbIX BUIOB
pacTeHUun».

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

Coo0miectBOo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
OHOIIEHO3E.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreoneHoze. DOyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
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KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muILEeBbIE) YPOBHU OKOCUCTEMBI. [luieBble LeMU U CETH.
OCHOBHBIE TMOKa3aTe€au HKOCUCTEMBL: OMoMacca, MNPOAYKIUSA. DKOJIOTHYECKHE
NUPAMUIBL:  TPOAYKIMHM, YHCICHHOCTH, Omomacchl. CBOWCTBa JKOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIEecCHs.

[IpupoHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM [IAPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOrE€HHBIE ~ JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucTteM. CoxpaHeHHe
OMOJOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTpPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢ynkuuu. OcodbeHHocTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecM€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHbIE U3MEHEHHs B Ouocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBanue IPUPOBI " YeJIOBEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMM M HX HCHOJIb30BaHuE. JlocTuxkeHus
OHMOJIOTMU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpUpoAy», «BaxHeWmme WUCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOoA», «[louBa — BakHe#IIass cocTaBistoLIas
ounochepr», «DakTopsl Aerpaganuu nouBy», «llapHukoBeiil a3 dext», «DakTopbl
paIoaKTUBHOTO 3arpsi3HeHus Ouocdepnl»y, «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuoCchepsD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeib-anmuivkalus « TunuuHaele OHOIIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJUIeKuun «buoiienos», «Bpenurenn BaxxHeUIInx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTECHUH W
YKUBOTHBIX, TIPUHAJICKAITNE K PA3HBIM SKOJOTUYECKUM TPYMIaM OJHOTO BHUJA,
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Kpacnas kuura Poccuiickoii ®denepanuu, U300paxkKeHUsS OXPaHIEMBIX BHIOB
pacTeHU U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BUOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cornmacuo ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3yibTaTam
OCBOEHHUS  OOy4YalOIUMHUCS TPOrpaMM  CpelHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIICAYIONIHNE COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIMMUC POCCUHCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydYeHHI0  OuOJOoruu,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHYECKOIO
3HAHUsS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHs» HOCTUTarOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMTAHHS U
CaMOpa3BUTHSA, Pa3BUTUS BHYTPEHHEW TNO3ULHMHU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCPEKHOTO OTHOUICHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, npupoie U
OKPY’KAIOIIEH Cpee.

JIngyHOCTHBIE pE3ynbTaThl OCBOSHUsS ydeOHoro mpeamera «buomorusy»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE YKU3HEHHOIO
OTbITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:
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c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMIOJHECHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOIO
OTHOIIEHUS! K MHEHHUIO OINMOHEHTOB MpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHoM, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJIEAUIO0 U MaMATHUKAM MPUPOIBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:
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ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAIBHOTO BO3/ICUCTBUSA KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOUUOHAIBHOIO 0J1ArONOTyYHS:

MOHMMAHUE W peaju3alus 3J0pOBOTO W 0€30MacHOro oOpas3a IKU3HH
(310poBOE  TUTaHWE, COOJIIOICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYaTbHOTO H  KOJUIEKTUBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUs1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMHPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO JIEITEIbHOCTH;

UHTEpEC K pa3iuyHbIM cdepam mpodeccHnoHaTbHOW e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJEe KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB W OIICHKM WX BO3MOXHBIX TOCIEACTBUN 7St
OKPYKaIOIIEH CPEIbl;

OCO3HaHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAax, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepnl);
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aKTUBHOE HENpPUIATHE JEUCTBUM, MNPUHOCAIIUX Bpel  OKPYKAIOIIEH
IPUPOJIHON Ccpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpalIaTh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYIbTYpHI,
OIbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JESATEIBHOCTH 3KOJIOTHUECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

NOHMMaHuE crneuupuk OHUOJNOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOlIecTBa, B MO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH HpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHnss HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECypCHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBAa, MMOUCKA MyTEeH BBIXOAA U3 II100aJbHBIX SKOJOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYpPCOB U (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3Y4EHUH OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IMOJy4aeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE Hay4dHbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHME LIEHHOCTU HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;
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I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
caM006pa3013aHm0, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBUHU C ) XKUU3HCHHBIMHA HOTpC6HOCT$IMI/I.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIle pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIleHayYHbIe MOHSATHUS, OTpa)kKarouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeONU(PUKYy METOJ0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPEHHE, OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCaIbHbIe Yy4eOHbIC JEUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHEBIE), o0ecreynBaoIme dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCsA, CIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUITMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEIILHON U COIMAJIbHON MPaKTHKE.

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIeTro
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 6a3oBble JJornYecKue JAeiicTBUA:

CaMOCTOATENLHO  (OopMyIHpOBaTH W aKTyaJIM3UPOBaTh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEpHbBIEC MPU3HAKH, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OMpEeNeNATh IEIu JACATEILHOCTH, 3aJaBas IMapaMeTphl W KPUTEPUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMHU IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JIsl 0OBSICHEHUS (PaKTOB M SIBIICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYKICHUS (MHIYKTUBHBIC, EIyKTUBHEIC, IIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYJITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IEILHBIE CpelcTBa TS IIPE/ICTABIICHUS
CYIIECTBEHHBIX CBSI3€l M OTHOIICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
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TaKK€  IPOTUBOPEUYMM  pa3HOrO  poja,  BBISABICHHBIX B Pa3iIM4YHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalnW3a WMEIOIIMXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJI/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACSATEIBHOCTU 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAlUU, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B YUE€OHBIX
CUTYalLlUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYIO 00J1acTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(MOpMaUu (TEKCTe Y4eOHOTOo
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
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MH(OPMAIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBHIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMy  TpEACTABICHUS
ounosiornyeckor nHGopmaruu (CXemsbl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyyHBIA #A3BIK B KadecTBE CpeAcTBa Hpu padoTe ¢
OMOJOrMyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  WH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) o0menne:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU N0 CYIIECTBY OOCYXIaemMol TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLMNA APYIMX yYaCTHHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIIEHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYalluH,
YMETh CMATYAaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJEHCTBUSA MPU pEIlIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJIbI COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro YjeHa KOJUIEKTHBA,;
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NPUHAMATh IL€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JIEUCTBUSL MO €€ JIOCTHKECHHIO: COCTaBJISATH IUIAH JEHCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTtb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TO3UUUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHNe YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICHHA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIIKaxX IO OTHOILIEHHUIO K >KMBOUW IIPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3a/laud B 00pa30oBaTelbHON
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pELIEHUs MpoOJieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
32 pEIICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TO3HABATEILHON  pedJeKCHUH KaK  OCO3HAHHS
COBEPIIAEMBIX JIEUCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILLIEHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;
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OPUHUMATh MOTUBBI WU apryMEHTbl JPYIMX IpU aHAIU3€ pe3yJIbTaToB
NESITEIIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yIbTaTOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEUCTBUN MO OCBOEHHUIO, UHTEPIIPETALUN U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B PAa3jIMYHBIX YYEOHBIX CHTyallHsX, a TaKXKe B peaJbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEAICTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOTO MHPOBO33PEHHUsS, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pPa3BUTHE OHUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEUICHUS )KU3HEHHBIX 33/1a4;

YMEHUE PACKpPbIBATh COJEpKAaHUE OUOJOIMYECKUX TEPMUHOB M TOHSATHI:
KU3Hb, KJETKa, OpPraHu3M, MeTaboau3M (OOMEH BELECTB U NpEeBpallcHHE
HHEPruM), TOMEOCTa3 (CaMOperyslus), ypOBHEBas OpraHU3alus KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIKA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 1meHTpax MHOTOOOpasus H
MPOUCXOXKCHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTs rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U IMpPOBEACHUE
OMOJIOTUYECKOTO  JKCMEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX
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pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHAa BEIIECTB WM MPEBpAICHUSI dHEPTUH B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W DJHEPreThueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, Pa3MHOKEHUS, HWHIUBUIYATIbHOIO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HH C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370POBbS U 3JI0POBbS
OKPYXAIOIUX JIOJIEH, COOI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIICH
MPUPOTHONW cpee, MOHUMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOU OHoJI0THHU u OMOTEXHOJIOTUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CIICTUICHHOS HACICIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKpPEIIMBAHUS ISl TIPEICKa3aHUsS HACJICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M IPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM U Ta00PaTOPHBIM 000PYAOBaAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUSA U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHU B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IMCBMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6MoJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydueOHOro mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE W POJIM OHMOJIOTHH B CHCTEME HAy9IHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHHBl MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUHCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEpXKaHUE OWOJOTMYECKUX TEPMUHOB WM TOHSATHI:
BUJI, TIOMYJISAINSI, TeHO(MOH I, DBOJIONHS, ABMKYITHE CHIBI ((haKTOPhI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
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DKOCHCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, pPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas MMpamua, OMoreoleHos, onocdepa;

YMEHUE H3JIaraTb OWOJOTMYECKHME TEOpuH (IBOJIIOIMMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrtea K. M. bapa, depenoBaHusl rJIaBHbBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONHMCAHUE KUBBIX CHCTEM, IPOLECCOB U SIBICHWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEIyeMbIMH BEIIMYMHAMHU, OOBSCHEHUE MOTYYEHHBIX
pe3yJbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IMOHSTHH, TEOPUNA U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEILIECTB M NOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTrEHHBIX HM3MEHEHUW B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB M SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1Lenplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbSI U 3JI0POBBS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUSI HOPM I'PaMOTHOIO MOBEJCHUS B OKpYKaroulei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHblE OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOpHBIE M TPAKTUYECKHUE padOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKM OLEHUBATh U HHTEPIPETUPOBATH HH(GOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIINU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJI30BATh MOHATUIHBIN armapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/t KoHTpoJibHbIe
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
bubnnoreka IIOK
1 buosno aK HayKa 2
HOMOTHA KaK HayK https://m.edsoo.ru/7f41c292
2 JKuBEBIE CHCTEMEBI U X OpPraHu3amusl 1 bubmorexa LOK
P I https://m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
4 XK 1
HSHEACATEIILHOCTD KICTIH 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYAIbHOE pa3BUTHE 5 bu6nuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 3 1 bubmuoteka [JOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
7 Cenekrust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
8 P 1
C3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3




© MAOQOY I'mmuasus Ne 86. PaGouast mporpamma y4eGHOro npeamera
«buoaorusi_6a30Bbiii ypoBens_ 10-11 kjaccbn»

11 KJIACC
KoaudecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(pPOBbHIE)
Ne i/t KoHTpoJbHbIe
NporpamMMbl Bcero o0pa3oBaTejibHbIE PeCypchbl
padoThI
bubmuoreka [JOK
1 D §) 9 1
BOTIOIMOHHA DHOJOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 1 bubnunoreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opra"ousmel 1 OK aroIas cpena 5 bubmnorexa [IOK
p PYyAaio pel https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 1
Co00111eCTBa U DKOJIOTUUECKHUE CHCTEMBI 9 hitps/m.cdsoo.ru/7f41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
uugpoBbIe
Ne n/m Tema ypoka KonTpoJibHbIe p
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
) [IpakTuueckast padorta Ne 1 1 bubnuorexa [JOK
«Mcnonp30BaHuE pa3IUYHbIX METOIOB IIPU https://m.edsoo.ru/863e6122
M3YYEHUH OMOJOTUYECKIX 00BEKTOBY
3 buonornueckue cucremsl, NpOLECCHl U UX 1 bubnuotexa [JOK
H3y4YCHHE https://m.edsoo.ru/863e6564
4 XuMU4YecKui coctaB KJIeTku. Boga u | bubmuoreka [JOK
MHUHEPAJIbHBIE COIN https://m.edsoo.ru/863e674e
bu6nmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
katanmsaTopsbl. Jlaboparopras padota Ne 1
6 «M3yueHne KaTamuTHYeCKOW aKTUBHOCTH 1 bubmmorexa [TOK
i https:/m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTasasbl)»
bubmuoreka [JOK
7 VYrnesopl. JInnuabr 1
A A https://m.edsoo.ru/863¢6870
8 Hyxkneunosbie kucnorsl. ATD 1 bubnuorexa [JOK
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https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 MCTOABI U3YUYCHUS KIICTKH.

bubmuoreka [JOK

9
Kiterounas teopus https://m.edsoo.ru/863e6e88
10 Knerka Kak 11eJI0CTHas JXHBas CUCTEMA
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlabopaTopnas pabora Ne 2 «3yuenne
PaTOPHT P . YA bubmuoreka [JOK
CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX,
11 oUGOB 1 GaKTenIi HOT MIKDOCKOIOM Ha https://m.eds00.ru/863e6ff0
p p a P https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIpENapaTax u ux
OITHCAHHUE
bubmuoreka [JOK
12 OO6meH Belec eTaboIu3
MCTH BEHICCTB WM METAb0THIM https://m.edso00.ru/863e766¢
bu6nmoreka [JOK
13 )] . X
OTOCHHTES. ACMOCHHTE3 https://m.edsoo.ru/863e7c98
14 Dueprerudeckuii oomeH.KoHTponbHas bubnmnoreka [JOK
pabora. https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [leneHue
kieTkd. Muros. JlabopaTopHas pabora Ne 3
15 «HabnrogeHre MuTO3a B KIIETKaX KOHYHKA bubmorera [TOK
A https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocunTtes 6enka. Peakiys MaTpuyHOTO bubnuorexa [JOK
CHUHTE3a https://m.edsoo.ru/863e¢796e
bu6mmorekxa [IOK
17 T —0 0
I HMOCHHTES bedtka https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
18 Heknero e o KU3HU — (¢
JICTOUHBIC (POPMBI KH3HH BHPYCHI https://m.edsoo.ru/863e7540
19 @opMBbl pa3MHOXKEHHS OPTaHU3MOB bubnmoreka [JOK
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [JOK

20 Meiio3
https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TOJOBBIX KICTOK.
21 OmnogotBopenue. JlaboparopHas pabota bubnmoreka [JOK
No 4 «I3yuenune CTpOeHHUSI TOJTOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX MHKpOIIpEriapaTax»
22 WnnuBuayansHoe pa3BUTHE OPTraHU3MOB buGnnorexa LIOK
AHBHILY P p https://m.cds0o.ru/863¢8436
7 ['eneTnka — Hayka 0 HACJIEICTBEHHOCTH U bubnnoreka [JOK
H3MCHYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOPHUIHOE bubmmorexa [IOK
p ' P https://m.eds00.ru/863e¢8878
CKpEIIUBaHNE
)5 JurudpuiHoe cKpeuBanue. 3aKoH bubnnorexa [JOK
HE3aBUCHUMOI'0 HACJIENOBAaHUSA IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HaAClIeI0BaHHUE MTPU3HAKOB.
JIaGoparopnas padora Ne 5 «M3yuenne
26 €3 J'Ili,TaTI())B M(FHOFI/I6 UJIHOT'O I/}IIII bubmmorera [TOK
pesy pH https://m.edsoo.ru/863e8c60
JTUTUOPUTHOTO CKPELUBAHUS Y APO30PIUITBI
Ha FOTOBBIX MHUKpOIIpenapaTax»
I'eneruka nona. HacnenoBanre npu3HaKoB,
27 CIIEINUIEHHEIX ¢ MojIoM. KoHTpobHasg bubmmorexa LOK
H ' p https://m.eds00.ru/863e8c60
pabora.
MsmenunBocts. HenacnencrseHHas
bubmuoreka [JOK
28 M3MEHYMBOCTH. JlaboparopHas padota Ne 6.

N3yuenne moauduKamoHHON

https://m.edsoo.ru/863e8efe
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W3MEHYUBOCTH, IOCTPOCHUE
BAapUALIMOHHOTO Psifia U BApUALIMOHHON
KpPUBOI»

HacnencrBenHass \3BMEHYMBOCTb.

79 Jlaboparopnas pabota Ne 7. «AHanu3 1 bubnnoreka [JOK
MyTaIui y 1po30(QuiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

30 ['eneTtuka yenoseka 1 bubmmorexa [IOK

https://m.edsoo.ru/863e8d78
PesepHblit ypok. O600mIeHue 1Mo Teme

31 «HacnencTBeHHOCTh U U3MEHUYHBOCTh 1 1
opranu3moBy .KoHTposbHas pabora.

32 Cenekius Kak HayKa v MPOIecc 1 bubmmorexa [TOK

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

3 MeToapl U TOCTHIKEHHS CENEKIINN | bu6nmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo0.ru/863e9214

bu6nmoreka [JOK

34 buorexHoOrNs Kak 0Tpacib NPOU3BOJICTBA 1

https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne i/ Tema ypoka KonTtposbHbie HupposkLie
Bcero oOpa3oBaTeJibHbIE
padoThI pecypes:
1 DBOJIOIUS ¥ METOJIBI €€ N3YUCHHSI 1 bubmmorexa [TOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTus npeacTaBieHUi 00 1 bubnnoreka [JOK
3BOJIIOIIUU https://m.eds00.ru/863e9570
3 MuUKpO3BOTIOLMS 1 Bubmorexa IOK
https://m.edsoo.ru/863e9cle
[Tomymsmus Kak dIeMeHTapHasi eIUHUIA
4 BUJA ¥ BomroIMH. JlabopaTropHas pabota 1 bubnunoreka [JOK
Ne 1 «CpaBHeHue BUJOB 1O https://m.edsoo.ru/863e99¢c6
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBIKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnnorexa [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 hitps-//m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLNY:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora ] bubnuotexa [JOK
Ne 2 «Onucanue npucrnocodIeHHOCTH https://m.edsoo.ru/863e9fde
opranusma v €€ OTHOCHUTEILHOTO
XapakTepay
bubmuoreka [JOK
8 Hamnpasnenus u mytu Makpo3BOJIIOLIMU 1

https://m.edsoo.ru/863e9cle
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9 HeoOpaTtumocTs 3BOIIONNN 1
10 Ucrtopust xu3Hu Ha 3emiie U METObI €€ 1
U3Y4EHHUS
11 ['MnoTre3pl NPOUCXOKACHUS KU3HU Ha | bubnmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo spam 1 1 bubnnoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTETBHOTO U KHUBOTHOTO MHpA.
13 [Ipaktrueckas padota Ne 1 «M3ydenue | bubnnoreka [JOK
HCKOIIAEMBIX OCTATKOB PACTEHHUU U https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJIEKIMIX». KOHTpoIbHas
pabora.
14 CoBpeMeHHas cucTteMa OpraHu4ecKoro | bu6nuorexa [IOK
Mupa https://m.edsoo.ru/863ea48¢e
bu6mmoreka [JOK
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTreHe3) 1 hitps://m.edsoo.ru/863cac2c
16 JBmxyuiue cuibl ((haKTopsl) 1 bu6nuorexa [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHEIE CTaJUH 3BOJIOIMA YEJIOBEKA 1
18 YenoBeueckue pacsl U IPUPOHBIE 1 bubmuorexa [IOK
aJlarTanyy 4eJI0BEKa https://m.edsoo.ru/863eaea?
PezepBHblil ypok. O6001IeHNE 110 TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 1
3emie» KoHnTponbHas paboTa.
20 DKOJIOTHs KaK HayKa 1
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE 1 bubmuoreka [JOK
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baxTopsl

AbuoTtndeckue akTopsl. JJabopaTopHas
pabota Ne 3. «Mopdonorudeckue
0COOEHHOCTH PacTEHHUH U3 Pa3HBIX MECT

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

bu6mmoreka [JOK

22 obutanus». JlabopatopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEpPEHKOB KOJIEYyCa»
23 buotnueckue hakTopsl bubmoreia HOK
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaAKTEPUCTUKU
24 nomyssiun. [Tpaktuyeckast padora Ne 2
«IIoaCYET IOTHOCTHU MOIMYJISILIUI PA3HBIX
BUJIOB PACTCHUI»
bu6mmorexa [IOK
25 Coob1ecTBa OpraHu3MoB — OHOIIEHO3 hitps://m.edsoo.rw/863ebd6a
bu6mmorexa [IOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) hitps/m.cdsoo.ru/863ebd6a
OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
27 Okonoruueckue nupamuabpl. CBoiicTBa bubmorexa HOK
https://m.edsoo.ru/863ebSfa
skocucteM. Cykineccus
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobdanpHas sxocucreMa bubnuorexa [IOK
3emmn. KorTponsHas padoTa. https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 YenoeuecTBO B Orocdepe 3emnn
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13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
34 PesepHblil ypok. O600111€HHE TEMBI 1
«Co00111ecTBa ¥ SKOJIOTUICCKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBanusi

CdopmMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIJIC POCCUHCKUX U 3apyOCIKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
ouosornu; (PyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHATHM: XHU3HB, KIETKA, OpraHuiM; MeTabonn3m (0OMEeH BElIeCTB U
MpeBpalIeHHe JHEPruH), TOMeOcTa3 (CaMOperyJisius), YypOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHHUE (PEIPOTYKIIUS),

HaCJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaraTtb OMOJIOrMYECKUE TEOPUH (KJIETOUHAs, XpOMOCOMHas,
MyTauuoHHas), 3akonbl (I. Mennens, T. Moprana, H.I1. Basunosa) u
yueHHsl (0 LIEHTpax MHOrooOpasus U MPOUCXOXKIACHUS KYJIbTYpPHBIX
pactennii H.M. BaBuinosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO T[IO3HAaHUS B OHOJIOTHH
(HabOmroIeHNe W OIHMCAHUE >KUBBIX CUCTEM, IPOIECCOB W SIBJICHUM;
OpraHM3aius W TMpOBeAeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIIBIDKCHHUE  THUIIOTE3bI, BBISIBJICHHE ~ 3aBUCUMOCTH  MEXKAY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TOMYyYECHHBIX PE3yJbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TTOHSATHH, TEOPUH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJAbI HAa OCHOBAHUU ITOJTYYCHHBIX pe3y.]'ILTaTOB)

YMeHue BBIICNIATH CYIIECTBEHHBIC TMPHU3HAKH BHPYCOB, KIIETOK
MPOKAPUOT M  DYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTH TMPOIIECCOB OOMEHa  BEIIeCTB U
MIPEBpPAICHUS DHEPTrUU B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO H
JHEpreTHYeckoro  oOMeHa,  XEMOCHHTe3a, MHTO3a,  Meio3a,
OIUTIOJIOTBOPEHUS,  PA3MHOXKEHUS,  WHAMBHAYAIbHOTO  Pa3BUTHUSA

opranusMa (OHTOTeHe3)
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YMeHue [pUMEHATh IONy4EHHbIEe 3HaHUS AN OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, JUIsl IPUHATHS MPAKTHUYECKUX
pelIeHHi B TOBCETHEBHOMN KHM3HM B LIEJSIX 00ecTieyeHns 0€301macHOCTH
CBOETO 3/I0POBbS U 3/10POBbsl OKPY KAIOIIUX JIFO/IEH, COOIIOCHUS HOPM
IPaMOTHOIO  IIOBEJIEHUS B  OKPYXKAIOUIEH HPUPOAHOM  Cpexe;
IIOHMMAaHHe HE00X0AMMOCTH MCIIOJIb30BaHUs JOCTUKCHU T
COBPEMEHHOW OMOJIOTMM W OWMOTEXHOJIOTUH Uil PalMOHAIBHOTO

IIPUPOIOIOIB30BAHUS

YMeHue pemarb 3JI€MEHTapHble T'€HETHYECKHE 337a4l Ha MOHO- M
IUTHOPUAHOE CKPEIIMBAaHKE, CLEIUICHHOE HACIEOBAaHHE; COCTABIIAThH
CXE€MBl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHMSA  JUIi  TPEACKa3aHus
HaCJIeIOBaHHsI IPU3HAKOB y OPraHU3MOB

YMeHue BBIIOJHATH JIAOOpPAaTOpHbIE M MpPAKTUYecKue paloTsl,
coOnrofarh mpaBwia Npu paboTe ¢ Yy4eOHBIM U JIaOOPATOPHBIM

o0opyI0BaHUEM

YMeHue KpUTHYECKH OLEHUBAaTh U HMHTEPIPETHPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEPKaHusl, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS
U3 pa3iauydHbIX UcTOYHNKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHE, OMOTEXHOJIOTUU

10

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

YMeHue co3naBaTh COOCTBEHHBIC TTMCHMEHHBIE M YCTHBIE COOOIEHMUS,
0000111ast 6MOTOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MMOHATHUHBIN arrmapar OnoyIorun

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe W pOJU OUOJOTHMH B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu; (PyHKIHMOHAIBHOW T'PaMOTHOCTH 4YENIOBEKA Ui pEIIeHUs

JKHU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W
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TIOHSATUN: BHJI, TOIMYJSIIUSA, TeHOMOH I, SBOTIONHUS, ABHKYIINAE CHIIBI

(dakTops) SBOJIIOLINH, MPUCIIOCOOJIEHHOCTh OpraHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
MIPOTYLIEHTHI, KOHCYMCHTBI,  PEIyLECHTHI, Henu  MUTaHuA,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTHYECKHE TEOPHUH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTMYecKass  TeOpus  IBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiiieBoro cxojactea K.M. Bbapa, yepenoBanus
IJIaBHBIX HanpasieHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XUBBIM CUCTEMaM

YMeHue BiIadeTh METOJaMU HAay4YHOro IIO3HAHUSA B ouoaoruu
(HaGHIOI[eHI/Ie H OIHUCAHUC XUBBIX CHUCTCM, IIPOLECCCOB H HBHGHHﬁ;
opranu3anusa u IMPOBCACHHUC 0100 HYSCKOTO 9KCIICPUMCHTA,
BBIIBUKCHUC THUITIOTEC3bI, BBIABJICHHUC 3aBUCHUMOCTH MCKOY
HCCICAYCMbIMH BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTI/Iﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOABI HA OCHOBAHUHU MMOJTYYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOTMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYLIEHTOB,  OHOreOlIEHO30B M  IKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHM3MOB, JI€HCTBUS SKOJIOTMUYECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOreoXMMHYECKUX IIMKIIOB B Ouochepe

YMeHue [pUMEHATh TOJy4eHHble 3HaHUS I OOBSCHEHUS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHfI, IJId TIPUHATHUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETAX oOecrneyeHus: 6e301MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbSI OKPYKAIOIIMX JIIOJIEH, COOMIOIEHUS] HOPM
IPaMOTHOTO TIOBEICHUS B  OKpYXarolleil NpUpOJHON  cpere;
IIOHUMaHUE HeO6XO)II/IMOCTI/I HCII0JIb30BaHUA )IOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHY JJIS PAllMOHATBHOTO TPUPOIOOIH30BAHUS

VYMmenune pe€umiaTtb 3JIEMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SGHCPTHUU B 9KOCUCTCMAX (I_ICHI/I HI/ITaHI/Iﬂ)

VYMeHue BHIIOIHATH na60paT0pHLIe U [PAKTHYCCKUC pa60TBI,
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10

cobOmrolaTh TpaBuja TpH padoTe ¢ ydeOHBIM H Ja0OpPaTOPHBIM

obopyoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTMYECKOTO COAEPKaHMs, BKIIIOYAIOIIYIO [ICEBJOHAYYHbIEC 3HAHUS
13 pa3iauyHbIX UcTOYHUKOB (CMMU, HayyHO-NONyJIsipHBIE MaTepUallbl);
paccMaTpuBaTh rio0anbHbIe HKOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3naBaTh COOCTBEHHbBIC MUCbMEHHBIC U YCTHBIC COOOIICHHS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOIBKUX HCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BATh MMOHSATUNHBIN armnapar omoIoruu
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buonorus xak Hayka

1.1

buonoruss — Hayka o xuBOM mpupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBpEMEHHOM HayuyHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

22

Mertoabl Mo3HaHMS KUBOM HpUPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, ONUCAHMUE,
U3MEepeHue, KiaccupuKalnus, MOJEIMPOBAaHUE, CTaTUCTHYECKas oO0paboTka
JTAHHBIX )

JKuBble cucTeMBl U X OpraHu3anus

XKusble cucrembl (6uocucTeMbl) Kak IpeaMmer u3ydeHus Ouonoruu. CpoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

YpoBHH OpraHu3alid OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KIICTOYHBIH,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPO3JIEMEHTHI,
MHKpO3JIEMEHThl. Boma wu  mMuHepanbHble BemecrBa. @OyHKIMU BOAbI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. Hoz[,uepmaHI/Ie OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMble W 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHe cBoiicTBa OenkoB. buosornueckue
GbyHKIIN OEIKOB.

depmeHTHl — Ouosoruueckue kKatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LneHTp, cyOctparHas crnenuduunocts. Kodepmentsl. Burammnbl. Otaugus

(hepMEHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIHOKO03a, pubo3a U Je30Kcupudo3a), aucaxapuibl
(caxapo3a, JnakTo3a) W TOJHcaxapuabl (Kpaxmasl, TIUKOTEH, IIEJUT0JI032).
buonornyeckre GyHKIUHU YIIE€BOIOB.

Jlunuael:  Tpurnuuepuasl, — crepounsl,  ¢dochomunuasl.  ['mapopunbHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkumu JunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

34

Hyxnennoseie kucnorsl: [JHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:
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cTpoeHue u QpyHKIU

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpUL. MCTOI[BI HN3YUCHUA KIICTOK

3.6

3.7

Krnerka kak nenoctHas >kuBasi cucrema. OOmiye NMpU3HAKU KIETOK: 3aMKHYTast
HapykHas MemOpana, moJekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OerKa

Tunsl kIeToK: syKapruoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHUS
IpokapuoTuueckoil  kierku. Kierounas crenka Oaxrtepuil. CrpoeHue
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >XKUBOTHOU H

IrpUOHON KIIETKH

3.8

3.9

3.10

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KIJIETOYHAs CTCHKA, TIMKOKAIHMKC, HX
¢bynkiun. [Tnasmarudeckas MemOpaHa, e€ colictBa U pynkimu. [{utonnaszma u eé
opranouipl. OTHOMEMOpaHHBIE OPraHOWIBl KJICTKH: JHIOIUIA3MATHUYECKas CETh
(BIIC), ammapar T'ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJPUH, TUIACTUABL. [IpOMCXOXKICHUE MHUTOXOHAPHA W IUIACTHI. Buisi
wiactuy. HememOpaHHbIE OpraHOHMIBI KICTKH: PHUOOCOMBI, KJICTOYHBIA ILIEHTP,

PECCHUYKH, KTYTUKH. q)yHKIII/II/I OpPraHona0B KJICTKH. Bxirouennst

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: siiepHas 000JOouKa,

KapuoIuia3Ma, XpoMaTuH, AAPbIIIKO. XpOMOCOMI)I

TpaHcnopT BEHIECTB B KIIETKE

>KI/I3H6I[€$IT€JH)HOCTI) KIJIICTKH

4.1

4.2

43

OOmeH BellecTB, WIM MeTaboIu3M. AcCUMWIALUS (TUIACTUYECKUT OOMEH) H
JTUCCUMUIISIINS (PHEPTeTUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IpoIecca
Metabonu3ma. Turnbel oOMeHa BemecTB: aBTOTPO(HBIA U rerepoTpodHbid. Posb

(bepMeHTOB B OOMEHE BCIICCTB U MMPECBPALICHUN SHCPTHUU B KIICTKC

®orocunrtes. CBetoBas u TeMHOBas ¢a3bl Gporocunresa. Peakuuu dorocuHTe3a.
OddextuBHOCTs (PoTOCHMHTE3a. 3HAaYeHUE (POTOCHMHTE3a IJIA KU3HU Ha 3emiie.
Brnusiaue ycnoBuit cpeapl Ha (POTOCMHTE3 W CHOCOOBI TOBBIIMICHHS €TI0
MPOJIYKTUBHOCTHU Y KYIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEMOCHHTE3HpymIue OakTepuu. 3HAaYeHHE XEMOCHUHTe3a s

JKA3HU Ha 3emiie

OHepreTndyeckuii oOMeH B KieTKe. PaciienyieHue BeUIeCTB, BBIIEIEHUE U
aKKyMYyJIHPDOBaHME OHHEPrud B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mikomus. bpoxkenue u ero Buabl. KHCIOpOIHOE OKHCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa

4.4

Peakiiun marpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus

TeHEeTHYSCKOU I/IH(I)OpMaI_II/II/I B KJIeTKe. I'eHeTHYecKui KOO M €ro CBOMCTBA.
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4.5

5.1

Tpanckpuniuss — matpuunbii cuHTe3 PHK. Tpancnsmms — OuocunTes Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocunTese Oenka

Hexknerounsie ¢Gopmbl ku3HM — BHpYChL. Mctopusi oTkpeitus BupycoB (1..
WBanoBckuii). OCOOEHHOCTH CTPOCHUS W JKU3HENEATEIHHOCTH BHPYCOB.
bakrepuodaru. bonesHnu pacTeHWi, J>XKUBOTHBIX M UEJIOBEKA, BBHI3bIBACMBIC
Bupycamu. Bupyc nmmynonedpunura gyenoseka (BUY) — Bo3oynurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUMA
Pa3zmHOXkeHMe U HHAUBUAYAIBHOE PAa3BUTHE OPraHU3MOB

Kierounslii 1WKI, WIM JKU3HEHHBIM LMKI KieTku. MHTepdasza m MuTO3.
[Ipoueccrl, mporekaromue B uHTepdasze. Permkanus — peakuuss MaTpU4YHOTO
cuareza JIHK. Crpoenme xpomocoM. XpoMOCOMHBIH HabOp — KapHOTHIL.
JuniouaHeli W TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMAaTHBIL.
[luronornyeckue OCHOBBI PA3MHOXKEHUS U HHAUBUAYAJIBHOIO PAa3BUTHUS
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaum mutos3a. [Iporeccel, mpoucxonsiiye Ha

Pa3HBIX CTAUAX MUTO3A. buomornyeckuii CMBICII MUTO3a

5.2

53

@opMbl pa3MHOXKEHHsI OpPraHHM3MOB: Oecriosioe U MosioBoe. Buabl Gecrosnoro
pPa3MHOKEHHMS: JEJCHUE HAJABOE, IOYKOBAaHHE OJHO- WM MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETreTaTUBHOE Pa3MHOKEHHE. HckyccTBenHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

ITonoBoe pa3MHOXKEHME, €r0 OTINYUSA OT 6ECIOI0ro.
Meiio3. Craguu wmeiio3za. Ilpomecchl, mpoucxopsiiue Ha CTaausx Menosa.
[ToBenenue xpomocom B mero3e. KpoccuHrosep. buonornueckuidi CMbICIH U

3HaYeHNe MeNo3a

54

I'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIE
JKelle3bl: CEeMEHHUKH U UYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCOOEHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onioB. Omnonorsopenue. [laprenorenes

5.5

WnnuBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHUOHANIbHOE  pa3BUTHE
(amOpuorenes). Drtarbl YSMOPHOHATBHOTO PAa3BUTHSL Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreres. IlocramOproHansHOe pa3BuTue. TUIbI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: TpPsIMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpeibl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOIICTBA.

Poct u pa3zButHe pacreHuii. OHTOreHe3 IIBETKOBOTO pacTEHUs: CTPOSHHE CEMEHH,

CTaluu pa3BUTUSA

HacneacTBeHHOCTh M U3MEHUUBOCTD OpTraHnu3MOB
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6.1

[Ipenmer u 3amaun reHeTUKU. VicTtopus pa3BUTHs IeHETUKH. BKilag poccuickux
U 3apyOexHbIX y4Y€HBIX B pa3BUTHE TIEHETHUKU. MeToabl TI'eHETHKHU
(THOPUIOTOTUYECKUHA, LHUTOT€HETUYECKHU, MOJICKYJISIPHO-T€HETUUECKU ).
OcHOBHbIE TEHETHUECKHUE MOHATUA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B

cXeMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs TMPU3HAKOB, ycTaHOBJEHHbIE [. Menpaenem.
MoHoruOpuaHOe CKpeluMBaHWe. 3aKOH €IMHO0Opa3us THOPUIOB TIEPBOTO
nokosjeHusi. [lpaBuiio JTOMUHHUpPOBaHUA. 3aKOH pacIICIUICHUS MPU3HAKOB.
['unioresa unctorsl ramer. [loJIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuaHoe CKpeluBaHWe. 3aKOH HE3aBHCHMOI'O HACJICJIOBAHMS IPHU3HAKOB.
[{uToreHeTH4YeCKue OCHOBBI JTUTHOPUIIHOTO CKpEUIMBaHMs. AHAIM3UPYIOIIEEe
cKpemnBanue.  Mcrnonp30BaHWE — AHAIM3UPYIOLIETO  CKPEIIMBAHMUS A

olpeziesIeHUsl TeHOTHIIa 0CO0U

6.3

CuenieHHoe HacnefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclleIoBaHUIO TeHoB. HapymieHue cuermuieHuss TE€HOB B pe3ylbTare
KpOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. [ eHeTnueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OIpEAeNeHHE I0Ja. AyTOCOMBI M IIOJOBBIE
XPOMOCOMBI. I'omorameTHbele H reTeporaMCcTHbIC OpPraHu3MBbI. HaCJICIIOBaHI/IC

IIPU3HAKOB, COCIINICHHLIX C I10JIOM

6.4

W3meHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJICJCTBEHHAs.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig W BapHallMOHHAs
kpuBas. Hopma peaknum npusHaka. KosmdecTBEeHHblE M KaueCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKIH. CBolicTBa MO,[[I/I(I)I/IKaI_[I/IOHHOI‘/’I HN3MCHYHNBOCTHU

6.5

HacneactBennass, wuiM TeHOTHNHMYECKAas, W3MEHYMBOCTh. KoOMOWHATHUBHAS
W3MEHUYMBOCTh. MeHo3 W TONIOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHas UW3MEH4YMBOCTh. Kiaccubukanus wmyTaruii:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYMHBI MyTaluil. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HAacIeACTBEHHON n3MeHunBoctu H. M.

Basuiiosa

6.6

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKHU
4eNIoBeKa: TeHEAJIOTUYECKUH, OJM3HEIIOBBIH, LIUTOTE€HETUUECKUH,
OMOXUMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OlpesesieHue
reHOTHUIIA: MMOJITHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCJIC C
nomotneto III[P-ananuza. HacnencTBeHHble 3a00seBaHUsl YelOBEKa: T'€HHBIE

6OH63HI/I, 00JIe3HU C HacJIeICTBEHHOM MpeaApacnoIoKECHHOCTbIO, XPOMOCOMHELIC
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Oone3nn. Comartuyeckue W TeHepaTUBHbIe MyTanuu. [IpuHIUIBI 370pOBOTO
o0pa3a JKU3HHU, J[WArHOCTUKM, HNPOQWIAKTUKA U JIEYEHHUS TIeHETHYECKHX
Oone3nell. MeIMKO-reHeTHYeCKoe KOHCYIbTHPOBAaHUE. 3HAUCHUE MEIUIITHCKON

TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUHN IT'CHCTUYICCKUX 3a00JI1eBaHUM YCIOBCKA

Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenekiusi KaKk Hayka W Tpolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUA.
Yuyenue H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIEHHS TOMAIIHUX >KUBOTHBIX. CopT,
opoJa, MITaMM

CoBpeMeHHbBIE METO/ABl CeJeKIMH. MaccoBbIi W MHIAMBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM pAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBaHue — WHOpuAWHT. Yucras nuHuUS. CKpenMBaHUE YWCTBHIX JUHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanéunas tubpuamszanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYCHUE TMONMUIIONAOB. JlOCTH)KEHUS CEJNEKLHMU PACTEHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexnosnoruss kak oTrpacib MPOU3BOACTBA. ['eHHAs WHXKEHEpUs. Tarlbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrenneix opranm3moB. KieTounas
nixkeHepus.  Kiierounble  KynbTypbl.  MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHuUpoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPTaHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mnpodimembl. MO — reHermuecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KIIACC

Kon

1.1

IIpoBepsieMblii 3JIeMeHT coAepKAHUA

DBONIOIMOHHAs OMOJIOTHS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CugnerenbctBa  3BomtouuH.  [lajgeoHTonoruyeckue:  Mociea0BaTENbHOCTh
IIOABJICHUA BHJIOB B MMaJ€OHTOJIOTHIECKOM JICTOIMHUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaguyeckue: cxonctBo U paznuuve ¢ayH u (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTMYHbIE, AHAJIOTUYHBIE,
pPYIUMEHTApHbBIE OpTaHbl, aTaBU3MbL. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex

OpraHnu3MoB

1.2

3BOJIIOI_II/IOHHa$I TCOpHUA 4. ﬂapBI/IHa. Hpe,Z[HOCBIJ'IKI/I BO3HHUKHOBCHUS
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1.3

napBUHU3MA. JIBHXKYIIME CHJIBI 3BOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYMBOCTD,

0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass Tteopust s3Bomtouuu (CTD) u  OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJTIOUH

1.4

1.5

2.1

2.2

2.3

JiBuwkymue cuibl ((hakTopbl) SBOJIOLMHM BUAOB B mpupoie. MyTaluoHHbII
nporecc ¥ KOMOWHATHBHAsT M3MEHYMBOCTH. llomMynsiMoHHBIE BOJHBI U Jpeid
reHoB. M3omsamus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii GaxTop
sBOIOINHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3ynbTaT dBoMIONUH. [Ipumepbl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOAANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE (JOPMBI BUI000PA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  Popmbl  3BOJMOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBEpIreHTHasi, napasienbHas. HeobparuMocTs 3BOTIONMN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayyHple TIunoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M HaHcrepMus. XUMHUUYECKas
ABOJIIOLIMS. DKCIIEPUMEHTAILHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOpHUIICKHIA,
OPIOBUKCKWW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIMA, MEPMCKUHU.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa uw €€ mnepuoabl:  MaJCOreHOBBIA,  HEOTCHOBBI,
aHTPOIOTEHOBBIN. XapaKTepUCTHKA KJIMMara M TEOJOTHYECKUX IPOLECCOB.
OcCHOBHBIE 3TaIbl IBOJIOLUN PACTUTEIBHOIO U JKUBOTHOT'O MUpa. ApoMOp(O3bl Y
pacTeHMid M JXKMBOTHBIX. [losBIEeHME, pacuBeT W BBIMHUPAHHE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBoJouud. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

24

DBoMIOMS 4YeJoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mpeacTaBieHUN O

MMPOUCXOKIACHUN YCIIOBCKA. Metoapl HU3YUCHUA aHTPOIIOTCHE3a. CXO,Z[CTBE[ 151
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pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.
JIBrxymue cuibl (akTopel) aHTpornoreHesa. HacinencrseHHass M3MEHUYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBI 00pa3 XU3HH, W3TOTOBIICHHE OpPYIUi

TpyJa, MBIIIJICHUE, PeUb

2.5

2.6

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
ymensiid, Yenoek mnpsamoxomaumi, YenoBek Heanaepranbckuii, YemoBek
pa3syMHblii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUA, 00JacTh

pacmpocTpaHeHus1, 00BbEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

Yenoseueckne pacsl. OCHOBHbBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuickas),
HErpo-aBCTpaJIONIHAs (3KBaTopuanbHas), MOHIOJIOUAHAS (a3uarcko-
amepukaHckas). YepTbl pucrocoOJEHHOCTH MPEICTaBUTENEH YETIOBEUECKUX pac

K YCJIOBHAM CYLICCTBOBAHMU. EnuHcTBO YemoBeUecKux pac. KpI/ITI/IKa pacusmMma

OpranusMsbl 1 OKpyXKaromias cpeaa

3.1

3.2

33

34

DKoJorus Kak Hayka. 3ajaud U pasjesbl dKOJIOrMU. MeToJpl IKOJIOTHYECKUX
UCCIeI0BaHMi. DKoorudeckoe MupoBo33penne. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAsA

Okonorndyeckue  Qaxtopel.  Knaccupukamuss — SKOIOTHYECKHX  (DaKTOPOB:
abuoTnueckne, OHMOTHYECKHE W aHTPOIOTeHHbIE. JleHCTBHE HKOJOTHMYECKUX

(haKkTOpOB HA OPTAHU3MBI

AbGunotnyeckue QaxkTophl: CBET, TEMIIepaTypa, BIaKHOCTb. POTONEPHUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue ¢akropbl. Buasl OMoTHuecKHMxX B3aMMOAEHCTBUI: KOHKYpEHIUS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHHUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIU3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX

B3aHMOJCHCTBUM I CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX C006IJ_[6CTB3.X

3.5

4.1

4.2

DKOJIOTUYECKHE  XApaKTepUCTHKH  momynsuud.  OCHOBHBIE  IOKa3aTelu
nomyJjadauuu: 4YUCJICHHOCTH, IINIOTHOCTBb, POXIAAEMOCTb, CMCPTHOCTL, IPUPOCT,
MUrpamus. HI/IHaMI/IKa YU CJICHHOCTHU MOMYJIAIUNA U eé peryisaausa

CooOmiecTBa M 9KOJIOTHYECKHE CHCTEMBI

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpykTypsl OuOIEHO3a: BHIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buabl-nomuHantel. CBs3u B

OHoIIEHO3€E

Okosnoruueckue cucrteMbl (dkocucteMbl). [loHste 006 sKocucteme H
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6HOF€OHCHO3€. q)yHKLII/IOHaJIBHBIC KOMITIOHCHTBI 3KOCHCTCMbI: MPOAYUCHTEI,
KOHCYMEHTBHI, peyleHThl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuIeBble) YPOBHH 5SKOCHUCTEMBL. [lumieBble Iemu W CeTH.
OcCHOBHBIE TOKa3aTeIM AKOCHUCTEMBI: OHoMacca, MPOXYKHIHsA. DKOIOTHYECKHE
NUPaMUABL.  TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYJISILUs, pazButue. Cykieccus

4.3

4.4

4.5

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIH
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOoskocucTEMBI.
buonorudeckoe u X03HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroiiumBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasust Ha 3emiie

Yuenne B.M. Bepnaackoro o Owocdepe. ['paHunbl, coctaB W CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. J[MHAMMYECKOE paBHOBECHE M OOpaTHasi CBSI3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOI€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrmepopa, azora). 30HaIBHOCTH OMocheprl. OCHOBHBIE OMOMBI CYIIIN

UYenoBeuecTBO B Ouocdepe 3eminn. AHTpONOreHHbIE W3MEHEHUsS B Ouocdepe.
I'moGanbHBIE YKOTOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YOpPABIEHUS MPHUPOJAHBIMH pecypcaMu U UX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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