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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJOTUH TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJIEPKaHUs YYeOHOTO MpeaMera
«buosorusi»  coctaBuwiIM: KoHUentyaiabHele mnonoxenus PIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEp)KAaHUSA, pPE3yJIbTaTOB OOyuYeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKCHHS 00 OOIINX LESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmiero oOpa3oBanus B Poccuiickoit ®Denepanyu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruy, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOIBI U 00eCTIeYeHUN
CYILIECTBOBAHMs 4YeJIOBeUecKOoro oodiiectBa. COrjacHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpe/IeIICHBI OCHOBHBIC (DYHKITUHU TIPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoyioruM JaéT MpEACTaBICHHWE O Meax, 00 oOmei
cTpaterud OOy4YeHMs, BOCHUTAHUS ¥ PA3BUTHSA OOYYAIOIIUXCS CpPEICTBAMU
yaeOHOoro mpeamera «buonorus», omnpeaenser o0s3aTelbHOE MPEAMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneiceHhue T0 pasfenaM H  TEeMaM,
PEKOMEHIYEMYIO TIOCIEA0BATEILHOCTh U3YUCHHS yUeOHOTOo MaTepuana ¢ yu4€Tom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTEIHHOTO
mpoiiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOITIXCS.

B nporpamme 1o OWONOTHMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEAMETHBIM pe3yibTaTaM
oOydyeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB  Y4eOHO-TIO3HABATEIHLHON
JeSTEIIbHOCTH/Y4eOHbIX JIEHCTBUN 0OydYalOmMUXCsl IO OCBOCHHIO COJEP)KaHUS
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10—11 xmaccel, 6a30BbIi YPOBEHB) peaIn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHMH Owuonoruw, Onaromaps udeMy B HeEl
POCMATPUBACTCS HAMPaBICHHOCTh Ha pPAa3BUTHE 3HAHUH, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, TPECTABICHUN O 3J0POBOM
oOpase XM3HM M OCEpPEKHBIM OTHOIIEHHWEM K OKpPYXAIoled MPUPOTHON cpene.
[ToaTomMy Hapsay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWHA O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme Mo OWOJIOTHHU YACICHO BHUMAHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 337124, B
TOM dYHCJe: TPOPUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHHSI, 000CHOBaHUS IKOJIOTUYECKU
IeJIeCO00pa3HOTO0 TOBEACHUS B OKpPYXKAIOMIeW MPHUPOMHON cpeae, aHaM3a
BIIUSIHUS XO3SWCTBEHHOW JCSATEIHHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHHMS K MPUKIIATHON HATIPABICHHOCTH
yuebHoro mpeamera «buosiorus» mpoauKTOBAaHO HEOOXOAMMOCTBHIO OOECIeUEHUS



YCIOBUH JIJIsl pEIICHUs] OJJHOM M3 aKTyaJbHBIX 3aJ]a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (oOpMHpOBaHHE y  OOyYarommxcs
CIIOCOOHOCTH aaliTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorust Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHUE y OOy4alOUIMXCA MPEACTaBICHUN O
HAyYHOW KapTHHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O >KMBOW Ipupoje, eé
OTIUYHUTETHHBIX TpPHU3HAKaX — YPOBHEBOW OpTaHWU3AllMd M JBOJIONWH, CO3HAET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUPOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obOpasa
KHU3HHU, SKOJOTMUECKOr0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOIIEHUS K KUBOM MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE VISl PEeIICHHS] BOCTIUTATENBHBIX U
pa3BHBAIOMIMX  3aJad  CpelHero  o0mero oOpa3oBaHWs,  COLMATH3AIUH
oOyuaromuxcs. M3yuenune 6uonorun odecrednBacT yCaoBHs A (OPMUPOBAHUS
VUHTEJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABHIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMUYECKUX 3HAHUH ¢
MPEICTAaBICHUSIMHA U3 JAPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O TMpEIHA3HAYCHUHM YYeOHOTO MpeaMeTa
«buonorus» cocraBUJIM OCHOBY JUIS ONPEIEICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHUs, TMPEACTABIEHHOT0O B Mporpamme IO
OHOJIOTHH.

OT160p conepxanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TO3UIUN KyJIbTypOCOOOPa3HOrO IOAXO0/a, B COOTBETCTBHH C
KOTOPBIM OOYyYaroluecs: TOJDKHbI OCBOMTH 3HAHHMS W YMEHUS, 3HAUMMBbIEC Jis
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMNPENCTSIONMNE aJCKBATHOE ITOBEICHUE
yeJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJepKaHMsl, KOTOPbIE CIy»KaT OCHOBOM Uit (POPMUPOBAHUS
NpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHE MHUpA U
[HEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  TyMaHHU3alHUU
OMOJOTMYECKOro 00pa3oBaHUsI.

CTpykTypupoBaHHE COJEp)KaHUS yd4eOHOro Marepuaia B TporpamMme TIo
OMOJIOTHMH OCYIIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYCHMSI 3HAHUM 00
OTJIMYUTETbHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIONINU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeameTa «bromorusy»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeTos
Hay4yHOTo To3HaHUs», «KieTka kak Ouonormueckas cucrema», «OpraHu3M Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOToOOpa3ne OpPraHUuYecKOro MHUpPay,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTIH.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJlaJicHHe  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(QPYHKIMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM Pa3HOrO paHra U MNpuoOpeTeHrue YyMEHUU
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] PA3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu uzydeHus ydeOHoro npeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIeUnBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYAIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTMYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOH KapTUHE MHUPa, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOPa3ul U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALMH, BBIAAIOLIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHrue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH U TOJAXOJOB K M3YyYEHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOywaroummxcs oOmeil KyapTyphl, (yHKIIMOHATHLHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOW MPUPOJbI HA OCHOBAaHUU 3HAHUW W OMbITA, IOJYYECHHBIX MpPU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHue Yy OOydYalOIIMXCd YMEHHM WJUIIOCTPUPOBATH 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS STUYECKHUX
HOPM IpY MIPOBECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Js TOBBIMICHUS YPOBHSA
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JIJIS
OIICHKH TMOCJEICTBUI CBOEH JEesATENHHOCTU 10 OTHOILICHUIO K OKpY»Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPO(OUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero obpazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI O0s3aTENbHBIM y4E€OHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeaIMeTHOM 001acTu «EcTecTBeHHO-HAyUYHbIE TTPEIMEThI.



Jlst m3ydennst 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Henemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHUME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (POpMUpPOBAaHMM COBPEMEHHOW HAay4dHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopI MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiacCUpUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcrnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl 1 HX OPraHU3aLMS.

JKusblie cuctembl (OMOCUCTEMBI) KaK MpeAMET Uu3ydeHus: ononorun. OTanyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3re. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHncTpanuu:

Tabnuupl u cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HWY», «YPOBHU OpraHU3aluu
YKUBOW IPUPOABDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnii COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTaB KIETKM. XUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (IlepBUYHAsl, BTOpUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHME CcBoHcTBa OeikoB. buonormueckue
byHKIIUN OETIKOB.



depmentsl — Owuonormdyeckue Karaimm3aTtopbl. Ctpoenue (QepmeHTa:
aKTUBHBIN 1EHTp, cyOcTpaTHas cnenupuuHocTs. KodepmeHntsl. ButaMuHbL.
Otnuuust GepMEHTOB OT HEOPTraHUYECKUX KAaTaJIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUMKOIeH,
HesTo03a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YIIEBOA0B, OEJIKOB U JIMITUI0B KaK HCTOYHUKOB YHEPTHUHU.

HykneunoBesie xkucnotrsl: JHK wu PHK. Hykmeotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkmuu PHK.
Bunast PHK. AT®: crpoenue u pyHKIINN.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEUCTBUS
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUEHUs KIIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHYyTasi HapykHas mMemOpana, monekyinsl JIHK kak renermyeckuii ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUs TMpoKapuoTuueckou kieTku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOMN KIIETKH.

[I0BEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTE€HKA, IIIMKOKAIUKC, UX
dbyukiuu. [InasmaTtnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHouabl kieTku: IIIC, anmapar I'onbmxu,
In30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHOMWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA WEHTP, LEHTPUOIH, PECHUYKH,
KryTHKA. QyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue sipa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Jwuarpammsel:  «PacrpeneneHne XUMHYECKUMX JJIEMEHTOB B HEXKUBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuupbl n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenue pepmentay, «Hyknennosrie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KXUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE I MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHblie U npakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTalla3bl)y.

JlabopatopHas pabGora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTEHUI,
KUBOTHBIX W OaKTEepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U ux
OMHMCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BeIIecTB, WU MeTab0Iu3M. ACCUMUIIALMS (TIIIAaCTUYECKUIT OOMEH) U
JTUCCUMUJTISIIINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO TIpoliecca
MeTtabonm3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIii. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (porocunTeza. Peakuun
dotocunrteza. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emuie. BiausiHue yciioBuii cpenibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HaUYEeHUE XEMOCUHTE3a IS
KU3HH Ha 3emIIe.

DHepreTruecknii oOMeH B KieTke. PaciiernieHue BemecTB, BBIJCICHUE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddekTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakiun matpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHernueckoil wHGoOpMalMu B KIETKe. | €HETHYECKUM KOO U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6nocunTes
Ooenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexknetounsle ¢hopmbl )Ku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOECHHMS M JKMU3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uWHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuupbl U cxembl: «Tunel nutanusy, «Meradoauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii ooOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenue  QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1uki Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocuntes 6enkay, «CTpoeHHe KISTKN», MOJEb CTpyKTypbl JTHK.

Tema S. PasMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1K, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccnl, mpoTekaromue B UHTepdaze. Permkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlumiouaHeIi W TAlUIOMIHBIA  XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemasi rubGenb KJISTKH — aromTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKycCTBEHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TooBoOE pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIpomecchl, MpoOUCXOOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUI CMBICT H
3HA4YEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy YKHUBOTHBIX.
[TomoBeIe Kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIuio0TBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisiius, opraHorene3. IloctamOpuoHanbHOEe pazButHe. TUIIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemoncTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOKEHHE
pacteHuit», «Jlenenne xknetku Oakrtepuily, «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMb», «Knerounsiii mukny, «Pemmukanus JTHK», «Mutosy,
«Menos», «IIpsmoe u HenpsMoe pa3BUTHEY, «l aMETOreHe3 y MIIEKOIUTAIOIIUX U
4yeJoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo301,1bl
MJIEKOIIUTAIOLIETO», «SIHIIEKIeTKa MIIEKONUTAOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHWTHAas MOJEJb-allUInKauus «J/leaeHue KIEeTKu», MOJIEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopaTopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HacjieCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTuku. Poibs nuronoruu
U 3MOpPUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuilckux u 3apyOeiKHbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHMBOJIMKA, UCIIOJIb3YEMAsl B CXEMaxX CKPEIIMBAaHUMN.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTAaHOBIICHHbIE . Menaenem.
MonorubpuaHoe CKpeliMBaHue. 3aKOH €AMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. IIpaBwiio JOMHHMpOBaHMs. 3aKOH paCUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE 1 HEMOJIHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpelidBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUSL.
AHanm3upyromee ckpeumBanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAacCJIEOBAHMIO T€HOB. HapyllieHue cuerieHus: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpoOMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoyia. AyTOCOMBI U TMOJIOBBIC
XxpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS M HACJIE/ICTBECHHAS.
Poinb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuum mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC ITPU3HAKU U UX
HopMa peakinu. CBolicTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCThb. KoMOmHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBAa KOMOMHATHUBHOMU
u3MeHUYMBOCTA. MyTarmoHHas u3MeHInBOCTh. Kimaccudukanus MmyTanuii: TeHHBIE,
XpPOMOCOMHbBIE, TeHOMHBIE. HacToTa U MPUYHHBI MyTaluid. MyTareHHble (paKTOpHI.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HAClIeACTBeHHON n3MeHnunBoctu H. 1. BaBuiosa.

BHesnepHas HaClI€ACTBEHHOCTh U U3BMEHUYHUBOCT.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHUE reHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, FT€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanuud. CTBOJOBbIE KIETKU. [IpuHUHIBI
3I0pOBOT0 00pasa >KM3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MPEOTBPAIEHUN U JICUEHUHU TeHETUUECKUX 3a00JI€BaHMI YeJIOBEKA.

JdemoHncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHUE M €ro
[UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI U €ro ILHUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpEIIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeThueckue KapThl PACTECHUH,
JKUBOTHBIX WU 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIECIOBaHHUS,
CLHEIUIEHHOrO C mnosnom», «Kapuotumel yenoBeka M KUBOTHBIX», «Bumsel
U3MEHUYMBOCTHY», «MoaudukanroHHas W3MEHUYMBOCTH», «HacmemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTaliMoOHHAs U3MEHYUBOCThY.

O6opynoBaHue: MoJieu-anmIuKauu «MOHOTUOPUIHOE CKpEITUBaHHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JlurudpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zodpuna» (HOpma, MyTanuu
(dbOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moceBHO.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y TPO30(QUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «3yueHne Moau(UKAITMOHHOW U3MEHUYUBOCTH,
MTOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOKIEHUS JOMANIHUX XKUBOTHBIX. CopT,
II0pOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIuu. MaccoBbl M1 HHAUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpellMBaHUE YMCTHIX JIMHUM.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunmzauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKIMU PpPACTCHUH, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHKeHepus. Kilerounbie KyabTypbsl. MUKPOKIOHAIIBHOE PAa3MHOKEHHUE PACTECHUM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpobiembl. MO  —  reHeTu4ecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel 1 cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. MBanosay,
«Ilomumnonnus», «OObEKTHl OunoTexHONMOTUM», «KJeTouHBIE KYJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIEC PACTCHIS.



JlabopaTopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJEKLHMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLMUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusiHue SBOJIIOIMOHHON TEOPUM HA Pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTOMOrMYECKHE: IOCIEI0BATEIbHOCTb
NOSIBJICHUST BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iauyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIApHO-OMOXUMUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpPraHU3MOB.

OomonnoHHas Teopus Y. JlapBunHa. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHUJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEeAeIEHHAasT W3MEHUYHBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI 0TOOD).

Cunrernueckas Teopust 3Bomou (CTI) u e€ OCHOBHbIE TTOJIOXKEHHUSI.

MukposBosronus. [Tonynsuus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBuxymiue cuibl ((akTopbl) SBOMIOIUHM BHAOB B IpHUpoje. MyTallMOHHBIHI
mpoiecc ¥ KOMOWHATUBHAS W3MEHYUBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeiid
reHoB. M3osiust 1 MUrpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0neHHOCTh OpPraHU3MOB KAk pe3yjibTaT 3BoIoUHd. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOI0rH4eCcKoe.

MakposBononusi. DopMbl  HBONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeCleNMaIu3UpPOBAHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paavanus.

JdemoHcTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiey, «3apoabInu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyliecTBOBaHue», «EcTecTBeHHBINM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHUI»,
«MHorooOpa3ue  mopon  KuUBOTHbIX»,  «[lomymsumum»,  «MyTamnuonHas
U3MEHYHMBOCTHY, «Apomopdo3by, «Ununoamantamumy, «OOImas aereHepams»,
«/IBmkymme cunbl dBosonum», «Kapra-cxema wapmpyra nytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuCrnocoOJIEHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOMOB U CeMsiH, KoJuteKiusi «[IpuMepsl 3amUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBbIE HAIPaBICHUS IBOJIIOIUNY, 00BbEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmmkanus «llepekpéct
XpOMOCOM», BiaxHble Tnpenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «/lpo3zodpuna» (Hopma, MyTanud (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOPGHOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE M pPa3BUTHE KU3HHM Ha 3emJre.

Jlonay4Hble TpPEACTaBICHHUS O 3apOKICHUM >KW3HU. HaydHble TUnoTe3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW 3BOJIIOIMU. HavyanbHbIe 3Tarbl
ouonoruueckoi ssosonuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKM M HMX DSBOJIIOIUSA.
dopMHUpOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeickas u
npotepo3oiickas dpbl. [laneosoiickas spa U €€ mNepUOAbl: KEMOPHUICKHUIA,
OPJAOBUKCKUH, CHITYPUUCKHN, TIEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas 93pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOIOTE€HOBBIN.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATallbl
3BOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomop¢o3bl y pacTeHUN u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCcKOrO0 MHpa Kak OTpakeHHE 3BONOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIOLHS YeTOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. MeToapl HM3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3InyYKs Y€JIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomnoreHe3a.  HacneactBenHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBEeHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIILICHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBH 3BOJIOLMH YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoIlaeMmblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacThb
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAHSL.

YenoBeueckne pacbl. OcCHOBHblE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUaJbHAas),  MOHTOJOUJHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHME COJNIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckass kierka», «COBpeMEHHass CHUCTEMa OPraHWYECKOIO0 MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecCTa MaJCOHTOJOTMYECKUX  HAXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeYeCKHe pachD».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHBOHIIA), CIIETIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeJOBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpoOHOJIOTHUYecKass Ta0Onuma, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUJIEKIUSX).



OKCKypeHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€eil).

Tema 3. Opranu3msl ¥ OKpY:KalomIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl 9KOJIOTUU. MeTobl SKOJOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAs,
BHYTPHUOpPraHU3MEHHas!.

Oxkonoruueckre (axkropel. Kiaccudukanus skxonorudeckux (HakTOpOB:
abnotuyeckue, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOphbl: CBET, TEMIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucnocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLUsS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOACUCTBUN [UIS CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonysauur. (OCHOBHBIE TMOKa3aTenu
HOMYJSLMHA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTBH, MPHUPOCT,
murpanus. JJnHaMuka YMCIeHHOCTH TOMYJISALHUU U €€ PeryIisiiusl.

JdemoHncTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emiun», «Cpeabl oOUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsamuny, «3aKOHOMEPHOCTH pOCTa
YHUCIIEHHOCTU MOMYJISINK UH(Py30pun-TyPenbku», «[lumensie nenm».

JlabopaTopHble U MpaKkTHYECKHEe PadOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
pPa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSLUUNA pa3HbIX BUIOB
pacTeHU».

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
IPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momunanTsel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHsatue 00 »3KocucTemMe u
ouoreoneHo3e. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylieHTsl. KpyroBopoT BEHIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IWIlleBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENIW SKOCUCTEMBI: OHomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCHCTEMa XBOIHOTO
WA LIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoredecTBo B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHME PUPOIBI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpABJICHUS MPUPOJHBIMU pecypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OHOJIOTHUHU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Beprnaackuii.

Tabmumpl u cxemsl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTtanusy, «IKoJOTHUYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buoneHo3 BomoéMa», «ArpoueHos», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHs HAa Ipupony», «BaxHenmme HUCTOYHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHeIash cOCTaBIISIONIAs
ounochepr», «DakTophl Aerpaganuu nousy», «llapHukoBbiil s3dpdext», «DakTopbl
paIroaKTUBHOIO 3arpsizHeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «kKpyropopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacTtutenbHble coo0IIeCTBaY, KoJeKINH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIUU PACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit ®enepanuu, HU300paKEHUS OXpaHIEMBIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuMBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCS TPOTPaMM  CpPEIHEro  OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buomorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHHE O00YJaIONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPE/CNICHUI0, Hajlu4yhe MOTUBAlMM K OOY4YEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JUYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIMYME OKOJOTHMYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «bUOoJorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOllECCaM CaMONO3HaHUsSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW TMO3UIUMU JIUMYHOCTH, NATPUOTU3MA,
YBaKEHUS K 3aKOHY U MPABOIOPAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KECHHsSI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIUui0 U
TPpAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPYKaroUIEH cpele.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B MPOIECCE peain3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATENIHHOU ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HaHUE CBOUX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KYJIbTYPHBIMHU LIEHHOCTSAMHU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEILCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHHIO OIIMOHEHTOB NpHU OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IIEpPE]
PonuHou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM S3bIK M KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
NOCTHXEHUSAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HAYE€HHs OHMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponioB Poccuu;

4) 3cTeTH4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATIBHOTO BO3/ICMCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuueckoro BocnuTaHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbS U
IMOIUOHAIBHOTO 0J1ar0MOTyYH:

MOHMMAHUE W peanu3anus 300pOBOTO U Oe3omacHOro oOpa3a >XKHU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTH NpaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOKAIOMINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLUUAIBHOMU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

WHTEpEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pearr30BBIBATH
COOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa3OBAHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OKOJIOTHYECKH IEJIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM IS
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TMyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWS W YMEHUS TMPU PEHICHUH TPoOJeM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJNIOICHUE  TMPaBU  MOBEICHUST B MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAax, OXpPaHy BHUJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NMPEIOTBPAILATD HX;

HaJIM4HME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JESITEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuuUuK OWONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATHLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEACTABICHHUS] 00 OKpPYXAlOIEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALIMU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieueHust  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOrMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OO0IIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3YYeHUH OUOJIOTHH;

IIOHMMAHHUE CYLIHOCTH METOAOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a Hu
OOBSCHEHUS SBJICHUI OKPYXKAIOLIETO MUpa U MPOUCXOAUIMX B HEM U3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
VMMEIOLIMXCS JAHHBIX C LIEJbIO MTOJIYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKHUE 3HAHUS IS
pelIeHrs Ipo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE ILEHHOCTH HAyYHOH JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IMOJyUYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyUaIOLIUXCA
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBIEHHUE, MPOIIECC,
CUCTEMA, HAay4YHbIM (akT, NPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEIOBaHUE,  HaONIOJIEHWE, U3MEpPEHHe,  OSKCIEPUMEHT U JPYTuXx),
yHHUBEpCcaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

pEryJsiTUBHbIE), o0ecreynBaroye (dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YaloIMUXCsi, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIC JCHCTBUS B
MO3HABATEILHOU U COLIMAIBHOM MPAKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbLHBIMU yueOHbIMH MO3HABATEJILHBIMHU
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKue JeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIU3upoBaTh  MpolOsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIC NMPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH MOHSATUSAMH );

ONpPENCIISATh LENIH ACATEIbHOCTH, 3a/laBasi NapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMU IEJISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TTOHSATUS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHBIC, JI€IYKTUBHbBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYILLIECTBEHHBIX CBSI3€H M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEIICHUs MPOOJIEMbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepraIbHbIX U HEMATEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJI0B PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHMSI,

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa30OBaHUIO M TNPUMEHEHUI0 B Y4EeOHBIX
CUTYallUsX, B TOM YKCJIE MPHU CO3JaHUM YUEOHBIX U COLMATbHBIX IPOEKTOB;

(opMUPOBATh HAYYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOIHEN,
KJIFOYEBBIMU MTOHATUSIMHU U METOJIaMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESTEIIbHOCTH U ’KU3HEHHBIX CUTYAIHIX;

BBISIBJISIT NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJIM3MpOBaTh 3a4auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHUs, HAXOAUTb apryMEHTHl ISl JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh NapaMETPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPELY;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTUYECKYIO OO0JACTH
KU3HECATEIbHOCTH;

YMETb HHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTAaTh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yU4eOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM JjuTeparype, OHOJIOTUYECKUX CJIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHanM3upoBaTh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3ajay;

npuOOpeTaTh OMBIT KCIOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHyI0  GoOpMy  MpeACTaBICHUS
ouosiorndeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCIIONb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouosiorndeckod uHQOpMarMen: TPUMEHATh XUMHUYECKHE, (QU3MYEeCKue U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  PAClO3HABaHWS W 3aUTHl  WH)OpMaIuH,
nH(pOpMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITMHU BO BCeX c(pepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MTOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIL30BATh MPEUMYIINECTBA KOMAaHAHOW W WHANBUIYaTLHON
paboThI MPH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;



IPUHAMAThb LEIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh AEUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrpenenartb poyiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXJOTO y4YaCTHHKA KOMAHIblI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHWBATH MWJAEH C TO3ULUHAA HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjaeHre YHUBEPCANbHBIMH PeryJsSTUBHBIMHU AeHCTBUSAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YU€OHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBblE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKAax 110 OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pEIICHUs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKON HPYIULUU B
pa3HBIX O0JacTAX 3HAHMM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YJNbTAaTOB U
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedJIeKCUU JJI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMEThb OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaIu3e pe3yJIbTaToB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynabTaThl OocBoeHus nporpamMMbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHHIO, MHTEPIPETAIINH U
IpeoOpa30BaHNIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHI0 HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jM4YHBIX Y4E€OHBIX CUTyallUsX, a TaKXKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosiorneid. B mporpamme mnpenMeTHble
pe3yabTaThl PEICTaBICHbI M0 TOJaM 00yUYEeHHSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHHS, O BKIJIAJIE POCCUUCKHX U
3apyOeXHBIX y4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHATHHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HECHHBIX 3a/a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OMOJIOIMUECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M IMpPEeBpaIlCHHE
JHEPrUMn), TOMEOCTa3 (CaMOpEryJssilus), YPOBHEBAs OPraHU3aLMs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHUE (PETIPOTYKINS ), HACIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHE;

YMEHHME H3J1araTb OWOJIOTMYECKHE TEOpuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJISIpHON Owuosorun), 3axoHbl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pacTennii H. V. BaBuioBa), onpeaensaTs TpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB U SIBJIECHUM, OpraHU3alys W NPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISIBICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSCHEHUE IOJYYECHHbIX



pe3yabTaTOB, MCMHOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICIATH CYHIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IIPEBPALEHUS 3HEPIUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJIbHOTO pa3BUTHUA OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHSATh IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C IeJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOETo 3/10pOBbS U 3[0POBbS
OKPY’KAIOIIMX JIFOEH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBE/ICHHUS B OKPYKArOIIeH
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHe 3aJaud Ha MOHO- H
IUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelIOBaHUE, COCTaBISATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIs MIpeICKa3aHUsl HAcJIECJOBAHMS NPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpAaTOPHBIE M MpPaKTUYECKHe pPadOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1Ta00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMaLMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAMUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE MU YCTHBIE COOOIIEHMUS,
0000111251 OMONOTMUYECKY0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUHHBIN armapar OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeameta «buonorus» ¢ 11
Kaacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUS E€CTECTBEHHbIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPA M HAYYHOIO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeXHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIMOHAIHLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMS )KU3HEHHBIX 33]1a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OMOJIOIMUECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OH, IBOITIOLMS, ABIKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLNH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHUCTEMa, MPOAYIECHTHI, KOHCYMEHTBI, PEIyIEHThl, UEeNH IMHTaHUS,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHUE Wu3JaraTh OWOJIOTUYECKHE TeopuH (dBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteit aBomoruu A. H. CeseprioBa, yaenns o o6mochepe B. U. Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONHMCaHUE JKUBBIX CHUCTEM, MPOIIECCOB W SBJICHHIA, OpPTaHMU3AIMs W TPOBEACHHE
OMOJIOTHMYECKOTO  DKCIIEPUMEHTa,  BBIBIDKCHHWE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIy HCCIICAYEeMBbIMU BEIUYMHAMH, OOBSICHEHUE IOy4EeHHBIX
pe3yJIbTaTOB, MCIIOJNB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMCHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, TMOMYJSAIHUNA, MPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOEHO30B W JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPTraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPTHMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHCHHHA B
IKOCHUCTEMAX CBOEH MECTHOCTH, KPYrOoBOPOTa BEIIECTB W OHMOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
MIPOIIECCOB W SIBJICHHA, /ISl MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY’KaIOIIHX JFO/ICH, COOIIO/ICHHSI HOPM IPAMOTHOTO TIOBEJICHHUS B OKPY>KaIOIICH
NPUPOAHON cpelle, MOHMMAaHWE HEOOXOIUMOCTH HWCIHOJIB30BAHUS JIOCTHIKCHHIA
COBPEMEHHOU OMOJIOTHH JJIsl PAllMOHAIBHOTO TPUPOIOTIOIH30BAHHS;

YMEHHE pelIaTh dJIeMEHTapHble OMOJIOTHYECKUEe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCUCTEMAaX (LI MUTAHUS);

yYMEHUE BBHINONHATH Ja0OpaTOpPHBIE W MPAKTHYECKHE pPadOThI, COOIIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJCP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAacCOBOW MH(OPMAIINU, HAYYHO-TIOMYIISIPHBIE
MaTepualibl),  pacCMaTpUBaTh  [JIOOAIbHBIE  JKOJIOTMYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MONIOTHUYECKYI0 HHPOPMAIUIO U3 HECKOJBKUX UCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne n/m Konrpoabnbie IIpakruueckue
NMPorpaMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Bbu6nmuoreka [JOK
2 0.5
! buosorus kax Hayka https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHCTEMBI U KX OpraHu3aIlns 1 bubmorexa HOK
p I https://m.edsoo.ru/7f41¢292
3 X YEeCKHU COCTaB U CTPOCHUE KISTKU 8 1 bubmorexa [TOK
uMH P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 PKHM3HENCATELHOCTE, KIIETICH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHME 1 MHAMBUyaIbHOE Pa3BUTHE 5 1 bubanorexa HOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH M H3MEHYNBOCTH g 15 Bbu6nmuoreka [JOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OHMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
1
8 Peseproe ppews https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3aesoB U TeEM uudpoBbIe
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypchl
Bbu6nmuoreka [JOK
! IBOJIONHOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEeHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opratnu3MEbl B OK aromias cpeaa 5 1 bubmorexa LIOK
p PYyHarotl peAl https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
4 Co00111eCTBa U DKOJIOTUTUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41 74
Bbu6nuoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
n/n Tewa ypoka Bceero Kontpoabueie  IpaxTuieckue u3yueHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
bubmunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA JKUBON TPUPOJIBI.
[IpaxTuueckas padora Ne 1
2 «Hcnonb3oBaHue pa3aIMuHbIX 1 0.5 bubmmorexa LIOK
https://m.edso00.ru/863e6122
METOJIOB MPU U3YUYEHUU
OHOJOTHYECKIX OOBEKTOB
3 buonornueckue cucrempl, IPOLECCHI 1 bu6nuoreka [IOK
U UX U3y4YEHUE https://m.edsoo.ru/863e¢6564
4 XuUMHYECKUM cOCTaB KJIeTKH. Boya u 1 bubnuoteka [JOK
MHUHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHne OSIKOB 1 bubmorexa OK
https://m.edso00.ru/863e6b72
depMeHTHI — OHMOJOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bu6nuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.1ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WM KaTasa3bl)»
but6mmoreka [IOK
7 Yraesozet. Jiumets ! https://m.eds00.ru/863e¢6870




but6mmoreka [IOK

8 Hywrennossie kncaotel. AT® https://m.edsoo.ru/863e6d5¢

9 Hcropus u meTonsl n3y4eHus bu6nuorexa [IOK

kieTku. Knerounas reopus https://m.edsoo.ru/863e6e88

10 Knetka kak nenoctHas xuBas

cuctema
CrpoeHnue 3yKapruOTHUYECKON KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubmmoreka [JOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863¢6ff0
OaKTepuii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTUCaHUE»

12 OOMEH BEIIECTB WK META00IN3M bubmmorexa LOK
https://m.eds00.1u/863e766¢
bu6mmoreka [IOK

13 ®otocuites. XemocHntes https://m.edso0o.ru/863e7c¢98

N but6mmoreka [IOK
14 dnepreTiicckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN ITUKIT KIETKH. Jlenenue
KJIeTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «HabmoneHue MuTo3a B 0.5 bubmorexa [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3 Oenka. Peakmus bubnuoteka [JOK
MaTPUYHOI'O CUHTE3A https://m.edso00.ru/863e796¢
but6mmoreka [IOK
17 Tpascasnus — Guocnres benka https://m.edso00.ru/863e796¢
18 Hexnerounsie popmbl )xu3HU — bubnuoteka [JOK




BUPYCHI

https://m.eds00.ru/863¢7540

bubmunoreka LIOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831¢
. bubmoreka [{OK
20 Meiios https://m.edsoo.ru/863¢7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 bubmmoreka [JOK
«M3yueHne CTpOeHUS MOJTOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 WHauBuayanbHOE pa3BUTHE Bu6muotexa [JOK
OpPraHU3MOB https://m.edso0o.ru/863e8436
7 I'enetnka — Hayka o bu6nuoreka [IOK
HACJICICTBEHHOCTHU U U3MEHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACTEAOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa OK
https://m.eds00.ru/863e8878
CKpEIINBaHHE
JurnbpumHoe cKpemmBanue. 3aK0H BuGmmorexa LIOK
25 HE3aBUCHUMOT'0 HACJIEIOBAHUSI
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrernyieHHOE HaclieIoBaHUE
npu3HakoB. JlabopaTtopHas paboTa
26 Ne 5 «MI3yuenue pe3ynbraToB 0.5 bubmmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.eds00.ru/863e8¢60
CKpelIMBaHus y Ap0o30( Ikl HA
TOTOBBIX MUKPOTIpEIapaTax
27 I'eneruka nona. HacnenoBanue bubmoreka [IOK




IMPU3HAKOB, CICIVICHHBIX C ITOJIOM

https://m.eds00.ru/863e8c60

N3menuuBocts. HeHacaencTBeHHas
W3MEHYHMBOCTh. JIJabopaTopHas

)3 pabota Ne 6. U3yuenue 1 0.5 bubmmoreka [JOK
MOAU(UKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psiia U
BapUALlMOHHON KPUBOI»

HacnencrBeHHas N3MEHUYHUBOCTb.

79 Jlaboparopuas padota Ne 7. 1 0.5 bubmmoreka [JOK
«AnHanu3 MmyTarui y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax

30 I'eneTuka yeaoBeka 1 bubmorexa HOK

https://m.edsoo.ru/863e¢8d78
PeseprubIil ypok. O60011eHIE TIO

31 TeMme «HacnencTBeHHOCTE U 1

W3MEHYMBOCTH OPTaHU3MOB)
bubmunoreka LIOK

32 (Cerexins kak Hayka  npotecc ! https://m.edsoo.ru/863¢9214

13 MeToap! 1 TOCTHIKEHHS CEJIEKITNH 1 bubmunoreka LIOK
pacTeHui 1 KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexnonorus kak orpacipb 1 bu6nuoreka [IOK
NPOU3BOACTBA https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 14 4

I[TPOIT'PAMME




11 KIIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
n/n Tewa ypoxa Bceero Kontponbnbie  IpaxkTirieckue u3yueHusi o0pa3oBaTesbHbIE
padoTbI padoThI
pecypcsl
1 DBOJIIOLIHS M METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHS NpeCTaBICHUN | Bu6muotexa [JOK
00 3BOJIIOLNH https://m.eds00.ru/863e9570
bubmunoreka LIOK
3 Miposposmows ! https://m.edsoo.ru/863e9cle
[Tomymsimus Kak dIeMeHTapHas
€IMHUIIA BUJIA F SBOJTFOITHH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmorexa [IOK
https://m.eds00.ru/863e¢99¢6
«CpaBHeHHE BUIOB I10
MOP(}OIOrHUecKOMY KPUTEPHIO)
5 JIBMOKyIIHe CUiIbl (3JIeMEHTapHBIE | bubmmoreka [JOK
(akxTOpHI) SBOIOLUU https://m.edsoo.ru/863e9da4
N but6mmoreka [IOK
6 EcrecTBenHbIi 0TOOp U ero (hopMbl 1 hitps-//m.edsoo.rw/863¢9ed0
Pe3ynbTaTe! 3B0OMIOLMN:
MPUCIIOCOOJICHHOCT OPraHU3MOB U
. BU000pazoBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U eé
OTHOCHUTEJILHOTO XapaKkTepa»
2 Hanpasnenus u nytu | bu6nuorexa [IOK
MaKpO3BOJIIOLUA https://m.eds00.ru/863e9cle




9 HeobOpatumocTs 3BOIIONINH
10 HcTopwust xxu3HU Ha 3eMIIe U METOIBI
e€ U3y4yeHHst
1 I'nnoressl MPOUCXOKIACHUS KUZHU bu6nuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3eMJie 10 ApaMm U bubnuoteka [JOK
epuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MUPA.
13 [IpakTuueckast padora Ne 1 0.5 bubmmoreka [JOK
«M3yueHne UCKOMMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSTX
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OpPTaHUYECKOTO MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKa (AHTPOIIOTEHE?) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrxyuiie cuibl ((aKTopbl) Bu6muotexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLUU
YeloBeKa
18 YenoBeueckue packl U IPUPOIHbBIE bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaca2
PesepBHelIit ypok. O60061ICHHE TIO
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMiie»
20 DKOJI0rus Kak HayKa
21 Cpensl 00uTaHUS U DKOJIOTHICCKHE but6mmoreka [IOK




(hakTophI

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

AOGuotnueckue GhaKkTopshI.
Jlabopartopnast pa6ora Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH

. but6mmoreka [IOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
oburtanusy. JlabopatopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCay
but6mmoreka [IOK
23 buorureckue paxrope! https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nonyisiiuu. [Ipaktuueckas pabora
24 Ne 2 «[Toacu€T mioTHOCTH 0.5
MOMYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHuin»
)5 Coo01iecTBa OpraHu3MOB — bu6nuoreka [IOK
OnolLIeHO3 https://m.edso0o.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [{OK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENIN YIKOCHUCTEMBI.
27 DKOJIOTHYECKUE TUPaMUJIbI. bubmmorexa IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykneccus
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPONOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rnobanpHas bu6nuorexa [IOK
AKOCHCTEMA 3eMJTH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK

ounocdepsl

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




32 UYenoseuecTBo B Omochepe 3eminu 1
13 CocyiiecTBoBaHUE TPUPOJIBI U 1 bubmmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIitl ypok. O0001IEHHE TEMBI
34 «Co00111ecTBa 1 3KOJIOTUIECKIE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 14 ’5

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

buonorus 10 -11 kmacc / Kamenckwmit A.A., Kacnepckas E.K., CuBormazos B.U. -

M. : IIpocBewienune, 2021.

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA
MeTtoauueckoe mocobue k yueOuuky A. A. Kamenckoro, E. A. Kpukcynosa, B.
B. [Taceunuka «buosorus. O6uas ouonorus. bazossiil yposens. 10—11

kiacce». B. B. [laceynuk.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NHTEPHET
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