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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMMmbl MO OHUOJOTUU TEOPETHUYECKYI0 OCHOBY IS
omnpeneyeHus MOoAX0J0B K (OPMHUPOBAHUIO COAEpKaHUA YydyeOHOro mpeaMera
«buonorusn»  cocraBuiM:  KoHuentyaiabHble nonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJICH, COAEpXKaHUs, pe3yabTaTOB OO0ydeHUs U
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOKEHUS 00 OOIIMX LEsIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro
obmrero obpazoBanus B Poccuiickoit denepaliiyu, a Takxke MOJIOKEHUS O crieruduke
Owonornu, €€ 3HAYCHWM B TIO3HAHWHM SJKHUBOW TPUPOABI U  OOCCICUCHHH
CYIIIECTBOBAaHMS dYesoBeueckoro oOmiectBa. CorjacHO Ha3BaHHBIM TOJIOKCHHSM,
OTIpe/IeJICHBI OCHOBHBIC (DYHKITUU TIPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Ja€T npeacTaBieHue o Lelsx, 00 oOuiel crpaTeruu
00y4eHMs, BOCIUTAHUS U PA3BUTHs OOYYAIOIINXCS CPEICTBAMH YIEOHOTO MpeaMeTa
«buonorusy, onpenenseT o0I3aTEIHHOE MPEAMETHOE COJAEPKAHUE, €0 CTPYKTYPY,
pacnpeneieHrue 1Mo paszjieiiaM M TeMaM, PEKOMEHIYEMYIO TOCIeI0BaTeIIbHOCTh
U3y4eHHus: ydeOHOro Marepuaina ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBA3€H, JIOTUKM O0pa3oBaTEIbHOrO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEHN
oOydJaronmxcsi.

B nporpamme mo 6mosorun Takke YIYUTBIBAIOTCS TPEOOBAHMS K TIIIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U MPEIMETHBIM pe3yjbTaTaM oOOydYeHUs B
(GbopMUPOBAHUM OCHOBHBIX BHOB Y4EOHO-TIO3HABATEIBLHOM JIESITEIbHOCTH/y4eOHBIX
JENUCTBUN 00YyYaIOLIMXCs IO OCBOEHUIO COIEpKaHUs OMOJIOrMYeCKOro 00pa3oBaHusI.

B mporpamme mo 6uonoruu (10-11 xmaccel, 6a30BBIA ypPOBEHB) peaiM30BaH
IPUHITUIT TPEEMCTBEHHOCTH B W3y4YeHHMHM OwWojoruu, Omaromaps dYeMmy B Hel
IPOCMATPUBAETCS  HANPABICHHOCTh HA pPAa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMHupoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OPUCHTAIINNA JTUYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPEICTABICHUN O 3J0POBOM
oOpasze Ku3HM U OEpPEeKHBIM OTHOIIECHHUEM K OKPYXKAIOIIeW NPUPOIHON cpene.
[ToaToMy Hapsimy ¢ W3ydeHHEM OOIIECOMOTOTUYECKUX TEOPUN, a TaKKe 3HAHUU O
CTPOCHHUHU KUBBIX CHCTEM PA3HOTO PAHra U CYHUIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX TPOLIECCOB B MpOrpamMme MO OHOJIOTUU YIEIEHO BHUMAHUE HCIOIb30BAHUIO
MOJIYYCHHBIX 3HAHWM B TTOBCEIHEBHOMN KU3HU JIJISl PEIICHHS TIPUKIAIHBIX 3a7a4, B
TOM 4YHCIE: TPOOUIAKTHKKA HACIEACTBEHHBIX 3a00JIEBaHUN YETOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIBTUPOBAHHUS, 000CHOBAHUS YKOJOTHYECKH IIEJIeCO00Pa3HOTO
MOBEJICHUSA B OKPYXKAIOLIEH MPUPOJHOW Cpelie, aHAIM3a BIUAHUS XO35WCTBEHHOU
NEATEILHOCTH YEJIOBEKa Ha COCTOSHHE MPHUPOIHBIX M MCKYCCTBEHHBIX YKOCHCTEM.
Ycunenue BHUMaHHWS K TPUKIATHON HANMpPaBICHHOCTH YYeOHOro mpeaMera
«buonorus NPOIUKTOBAHO HEOOXOAUMOCTHIO 00ECTICUCHHS YCIIOBUN JIJIsI pEIICHUS
OJIHOM M3 aKTyaJbHBIX 3a7a4 IIKOJBHOTO OMOJOTHYECKOTO 00pa3oBaHUs, KOTOpas



npeanonaraet (GOpMUPOBAHHE y OOYYAIOIIMXCS CIOCOOHOCTH aJalTHPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpemgHero oOIero oOpa3oBaHUs 3aHUMAET BaXXHOE
mecto. Ona oOecrieunBaeT (HOpMUPOBAHHME Y OOYyYalOLIUXCS MPEICTABICHUNA O
HAy4YHOM KapTHHE MHUpa, pacliupsieT U 00O0OLIaeT 3HAHHUS O KUBOHM Mpupoje, €&
OTJIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM OpraHM3allMd W SBOJIOIUH, CO31AET
yCIOBUSL  JAJNS:  TO3HAHMSI  3aKOHOB  JKMBOM  MPHUPOABI,  (OpMHpOBaHUS
(GYHKIMOHAJIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO U 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTUIECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIIIEHUS K KUBOM TIPUPOJIE U
YEJIOBEKY.

Bonbiioe 3HaueHne OUONOTHS UMEET TaKXKe JUIsl PEIIeHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  cpeaHero  oOmiero  oOpa3oBaHUs,  COLMATU3ALUU
obyuaromuxcs. M3ydenue Ouonoruu obecrieynBaeT yCIOBHS i1 (OpPMHUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX W  WH()OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBHl, CIOCOOCTBYET HHTErpalii OWOJIOTUYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YICOHBIX IPEAMETOB, B YACTHOCTU, (PU3UKHU, XUMHUHU U
reorpaduu. Ha3BaHHbIE MOJNIOKEHHA O TMpeIHA3HAYECHUH Y4eOHOro IpeaMera
«buonorus» CcoOCTaBWJIM OCHOBY JUIsl ONpENENeHUsT TMOJIXO0JI0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJEp)KaHUs, TMPEACTABIECHHOr0O B Iporpamme 1o
ononoruu.

Ot0op comepxanust yuyebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3ULHUNA KyJIbTypOCOOOPa3HOIO MOAXOAAa, B COOTBETCTBUM C
KOTOpPbIM OOy4aromuecss JODKHbl OCBOMTh 3HAHUSA M yMEHUS, 3HAUYUMBbIC JJIS
dbopmupoBaHus 0OLIEH KYyJIbTYypbl, OIpPEACNAIONIMe aJeKBAaTHOE IIOBEJICHHE
YeJIOBEKa B OKpY)KAIOUIEH MPUPOJHON Cpelie, BOCTPEOOBAHHBIE B IOBCEIHEBHOU
KU3HH U TIpaKTU4YecKou aesTenpbHOCcTH. Ocob0e MEecTo B ITOW CHCTeME 3HAHUU
3aHUMAIOT JIEMEHTHI COJIEP)KaHUS, KOTOPBIE CITy>KaT OCHOBOH i1 (POPMHUPOBAHUS
MPEACTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHE MUpA U
[IEHHOCTHBIX  OPUEHTAIlMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yYMaHH3AIlUU
OMOJIOrMUECcKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe COAEpXKaHUS Y4yeOHOro Marepuaja B MPOTrpPaMMe IO
OMOJIOTUM  OCYILECTBIEHO C YYE€TOM MPUOPUTETHOTO 3HAUYEHUS] 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOW MPHUPOJIbI, O €€ YPOBHEBOW OpraHU3AlMKU U
IBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro mpeamera «buonorus»
BBIJICJICHBI CIICAYIOLIUE cojepxaTelbHble TUHUU: «buonorus kak Hayka. MeTojabl
HayyHOTO TO3HaHWs», «KieTka kak Owonormueckas cucrema», «OpraHm3Mm Kak
Oouonornueckas cucreMa», «CucTreMa W MHOT000Opa3We OpPraHuYecKOTrOo MHUpay,
«IBOIOIUS KUBON MPUPOB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.



[lenr wm3ydyenust ydueOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJAJICHUE  OOYYAIOIMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(DYHKITMOHATILHOMN
OpraHu3alMi JKUBBIX CHCTEM pA3HOTO paHra W MpUOOpPETEHHUE yMEHUM
UCIIOJIb30BaTh 3TH 3HAHUS JISI TPAMOTHBIX JIEUCTBHM B OTHOIICHUH OOBEKTOB
YKUBOM TIPUPOJIbI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1ienu u3ydeHus ydeOHoro mpemmera «buosorusi» Ha 6a3oBOM
YpOBHE 00€CTICUMBALTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYYaIOIMIMMHUCS CHUCTEMbl 3HAHUH O OHMOJOTUYECKUX TEOPUSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBHIIaX, CIy>KaIlUX OCHOBOMU
Uit popMUpOBaHUSl MPEICTABIEHUNA O E€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O
METO/IaX HAYYHOTO TMO3HAHUS, CTPOCHHUH, MHOTOOOpa3ru W OCOOCHHOCTSX JKHBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIJAIOIMIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y oOydYarouIMXcsi MO3HABATEIbHBIX, WHTEJUICEKTYalbHbIX H
TBOPYECKUX CIIOCOOHOCTEH B TpoOIlecce aHaiIM3a JaHHBIX O IMYTAX Pa3BUTUA B
OMONIOTHY HAyYHBIX B3TJISIO0B, WIACH M TOAXOMOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3AIUY;

CTAaHOBJIEHHE Yy OOydyaromuxcsi oOmel KyJabTypbl, (YHKIMOHAJIHLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATh U OLICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa KUBOU IPUPOABI HA OCHOBAHWY 3HAHUH U OTBITA, MTOJYYCHHBIX MPU U3YUCHUN
OMOJIOTHH;

dbopmupoBaHre y oOydYarouuxcsi YMEHUW WLUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOM JESITENbHOCTH YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTAaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJTOBEKOM >KHBOU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIOICHUS STUYECKUX
HOPM IPHU IPOBEIEHUN OMOJIOTMUYECKUX UCCIEA0BaHUM;

OCO3HaHUE IIEHHOCTH OWOJOTHYECKUX 3HAHWUWA JUIsl TIOBBILIEHUS YPOBHS
AKOJIOTHYECKOMN KYJIBTYPHI, 1JI1 OPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS,

NpPUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHMI B MOBCEAHEBHON >KM3HU IS
OLICHKHU TOCJIEACTBUI CBOEU JEATEIBHOCTH IO OTHOILICHHUIO K OKPYXAKOLIEH Cpele,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COOJIIOJIEHHE MEP NPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero o6miero oOpaszoBanust «buonmorus», m3ydaemass Ha
0a30BOM ypOBHE, SIBISCTCS O0Os3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
coCTaB NpeaMeTHOM 00nacTu «EcTecTBeHHO-HAYyUHbIE TIPEIMEThD.

Jns m3ydyenust Ouojorun Ha 0a30BOM YPOBHE CpeiHero o0Iero oopa3oBaHus
otBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJOTMYECKUX HAYK.

MeTtopI TO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
U3MepeHue, KilacCU(pUKalMs, MOJAEIUPOBaHUE, CTaTUCTHYEcKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOU TPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

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

Tema 2. ’KuBble cucTeMbl U HX OPraHU3aLMS.

KuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. OTandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHu3aluid OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJIALUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH >KU3HWY», «YPOBHU OpraHU3alluu
YKUBOU NPUPOABDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMHu4ecKnii COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTAaB KIETKU. XUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

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

benku. CoctaB u ctpoeHre OenKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBbIe M 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpUYHAs, TpPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMe cBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. CTpoenHue QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduuHoctb. KodepmenTtsl. Butamussbl.
OT1nuynst epMEeHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmal, TJIUMKOIeH,
HesToa03a). buonornueckue GyHKIUU YIIIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YIIEBOA0B, OEJIKOB U JIMIUI0B KaK HCTOUHUKOB YHEPTHUHU.

HykneunoBesie xkucnorsl: JHK u PHK. Hykmeotuasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkmuu PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[{utonorus — Hayka o kietke. Kiietounas teopus — npuMep B3aMMOIEUCTBUS
uje 1 pakToB B HAYYHOM MO3HAHUH. MeTObl N3yUEHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmye TMNpU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyinsl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[I0BEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [Inasmatnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, anmapar I'onbmxu,
In30COMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MUTOXOHIPHUH, ILJIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA U miacTua. Buasl muactua. HememOpanHubie
OpraHOWJbl KJIETKH: PpHUOOCOMBI, KIIETOUYHBIA WEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. QyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynsatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jnarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXHUBOMU
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuupbl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpOeHUEe KUBOTHOU KIETKWY,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKWY,
«CTpoeHue sipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE JJid IPOBEACHHUS
HAOJIOCHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpoeHUS KIETOK pPACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U ux
ONKCAHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIlIecTB, Wi MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJTISTINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO TIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonmu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIil. Ponbs dhepMeHTOB
B 0OMEHE BEIECTB U MPEBPAILLEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl  (orocuHTeza. Peakuun
doTtocunteza. DpdexkTuBHOCTh PoTOCcHHTE3a. 3HAUeHUE (HOTOCHHTE3A ISl KU3HU
Ha 3emuie. Biausinue yciioBuii cpefibl Ha (POTOCHHTE3 U CIOCOObI MOBBILMICHUS €TI0
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KJeTke. PacierieHne BemiecTB, BBIACICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUd B KJIETKE. OJTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddekTuBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakiun matpuunoro cunresa. [‘enernueckas wunpopmanus u JHK.
Peanuzanusi renernueckoil wHGoOpMalMM B KIETKE. | €HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6unocunTes
Ooenka. Otambl TpaHchsnuu. KoawpoBaHue aMuUHOKUCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknetounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKMU3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpuWIlUs, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanuu:

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

Tabmuupbl u cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii ooOmMen», «Xjopomtact», «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u PyHKITMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moaenu-anmunkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Mojiesb cTpykTyphl JTHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Permkanus — peakuus MaTPUUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JluniouaHbIi W TAlUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOJIOrHYECKUA CMBICT MUTO34.

[Tporpammupyemast rubGesb KJISTKA — arnomnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U mnosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKycCcTBEHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JIJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOJIOTMYECKHI CMBICT H
3HA4YEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBele >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CIepMaTOreHe3 M OBOIEHE3.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W  crnepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pas3BuTue (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOEe pazButhe. TuIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmuipt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutos»,
«Menos», «IIpssmoe n HenpsMoe pa3BUTHEY, «l aMETOTeHe3 y MIIEKOIUTAIOIIUX U
YyeJoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo3011b1
MJIEKOIIUTAIOLIETO», «SIMIIeKIeTKa MIIEKONUTAOWEro», «KapnoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-alluIuKauus «/lenenue KIeTKu», MOJEIb
JIHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

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

JlabopaTtopHas pabora Ne 4. «J3ydeHuwe cTpoeHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTuku. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuilckux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKUIM, MOJEKYJSIPHO-TEHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMAasl B CXEMax CKPEIIMBAaHU.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE ['. Menaenem.
MonorubpuaHoe ckpelmmBaHue. 3aKoH eAUHO-00pa3usi THOpPUIOB TEPBOIO
nokosieHus. IlpaBwiio JOMHHMpPOBaHMs. 3aKOH paCUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE 1 HEMOIHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUSL.
AHanm3upyouee ckpeupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAHMIO T€HOB. HapyllleHue cuerieHus: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

MN3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIE/ICTBEHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MOIM(DUKAIIMOHHOM U3MEHUYUBOCTH. BaprallMoHHBIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIC IPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAUGMUKAIIMOHHON N3MEHYHUBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTh. KoMOmHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWHATHUBHOMU
U3MEeHUYMBOCTUA. MyTarmoHHasi "3MeHYUBOCTh. Kimaccudukanus MmyTainmii: TeHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIeACTBEHHOM n3mMeHunBoctu H. 1. BaBuiiosa.

BuesnepHast HaClI€ACTBEHHOCTh U U3BMEHUYHBOCTD.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKHUM, OMOXUMHYECKHMA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE reHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacnmencTtBeHHbie 3a00JieBaHUS YEJIOBEKA: TI'CHHEBIC OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanuud. CTBOJOBbIE KIETKU. [IpuHIUIBI
310pOBOT0 00pasa KMU3HH, JUATHOCTUKU, MPO(PHIAKTUKYU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKko-TeHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MPEOTBPAIEHUN U JICUEHUHU TeHETUUECKUX 3a00JI€BaHMI YeJIOBEKA.

JdemoHncTpanun:

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

Tabmuiet © cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI U €ro IHUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeThueckue KapThl PACTECHUH,
JKUBOTHBIX WU 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBaHHUS,
CLHEIUIEHHOr0 ¢ mnosnom», «KapuoTtumbel YenoBeka M KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY», «MoaudukanroHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYHUBOCThHY.

O6opynoBaHue: MoJieNu-anmiuKauu «MOHOTUOPUIHOE CKpEITUBaHHUEY,
«HenonHoe nmoMuHHMpoBaHUEe», «JluruOpuaHoe ckpemuBanue», «llepexpéct



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

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUHOTO CKPEIMBAHUS Y TPO30(QUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJla 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 OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOKIEHHUS JOMANIHUX XKUBOTHBIX. CopT,
I0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii 1 MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
ckpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubOpunumzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJIYYCHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKIMU PACTCHUH, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib MNpPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kilerounbie KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHM.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpodiempl. MO -  reHeTH4ecKu
MOAU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Baswios, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel 1 cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. MBanosay,
«Ilomumnonus», «OObeKTHl OuoTexHONMOTUM», «KJeTouHBIE KYJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETIOAOB AUKUX (DOPM U KYJBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTtopHblie U npakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHIKEHHUS CEJEKLMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpHUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusHUe SBOJIOIMOHHON TEOPUM HA Pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONMU. [lameoHTOMOrMYECKHE: IOCIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3auyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIApHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpPraHU3MOB.

OomonnoHHas Teopus Y. [lapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHUJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYMBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI 0TOOD).

Cunrernueckas teopust 3Bomouu (CTI) u e€ OCHOBHbIE TTOJIOXKEHHUS.

MukposBosronus. [Tonynsuus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBuxymire cuibl (hakTopbl) SBONIONUHM BHIOB B IpUpoje. MyTallMOHHBIHI
mpoiecc M KOMOWHATUBHAS W3MEHYUBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeiid
reHoB. M3odiust 1 Murpanus.

EcrectBennbiit oTOOp — HampaBisoomui (akTop 3BOJOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yjbTaT 3BOMOUMU. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANO-aAaNTALUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKOe.

MakpoaBosnonusi. DopMbl  HBONIONUU:  (uUileTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeCleNMaIu3UpPOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHAs paavarusl.

JdemoncTpanuu:



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

Tabmups! 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiie», «3apoabIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukc», «Dopmbl  OOpsOBI 32
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB paCTEHUID,
«MHoroobpasue  nopon  KMBOTHbIX»,  «llomymsaumm»,  «MyTranunoHHas
U3MEHUYMBOCTHY, «Apomopdo3by, «Ununoamantamum», «OOImas aereHepamms»,
«/IBmkymme cunsl 3Bomonum», «Kapra-cxema wapuipyra nyremecTBus 4.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHuE», « IKOJOTHUECKOE BUI000Pa30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3aUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYUIKW», MUKponpenapar «Jpo3zodpuna» (Hopma, MyTariuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHe BUIOB MO MOPGHOIOTHIECKOMY
KPUTEPUIO».

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

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM Ha 3emJie.

JloHayuyHble TPENCTABICHHUS O 3apOXKACHHM >KU3HU. HayuHbple rumnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKON 3BOJIIOIMHU. HavyanbHbIe 3Tarbl
ouonoruueckoi ssosouuu. I'unoreza PHK-mupa. ®opmupoBanrne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH M HMX 3BOJIIOIUA.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. Ilaneosoiickas spa W €€ mnepUOABl: KEMOPHICKUIA,
OPAOBUKCKUH, CHITYPUUCKHM, IEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

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

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



XapakTepucTUKa KJIMMaTa U T€OJOTHUYECKUX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YeCcKOTO0 MHpa Kak OTpakeHHE 3BONOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIIOJIOTUs KaK Hayka. PazBuTue mpeacTaBlieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeTroabl u3ydeHus anTponoreHe3a. CxolcTBa U
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuibl  (pakrtopsl) — aHTpomnorene3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPy/a, MBIILICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3yMHbIi. Haxoiku uCKoIlaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckre pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONEOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

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

Tabmuubl 1 cxembl: «Bo3HukHOBeHHe CoJIHEUHOM cucTeMbl», «Pa3BuTue
OpraHndeckoro wmupay», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTtnueckasi kietka», «COBpPEMEHHAs CHUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIIETIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MEepBOOBITHOTO YesOBEKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpOHOJOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

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



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

Tema 3. Opranu3msl U OKpY:Kam0ias cpeaa.

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

Cpenpl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOpPTaHU3MEHHas.

Oxonoruueckue (axkropel. Knaccudukanus skxonorudyeckux (HakTOpOB:
abnotnyeckue, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucnocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aWMOACUCTBUN [UIS CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauuu. (OCHOBHbIE TIOKa3aTenu
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
murpanus. JJnHaMuka Y4MCcIeHHOCTH TOMYJISALHUU U €€ PeryIsiiusl.

JdemoncTpanum:

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

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emian», «Cpeasl oOUTaHUS
opranusmoB», «®otonepuoanzm», «llomymauun», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISINK UH(Py30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas pad6ota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
pPa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

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

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantsel. Csizu B
OHOILIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHsatne 00 »3KocuctemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (mumieBbie) YPOBHM SKOCHUCTeMbI. [IMIleBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENW SKOCUCTEMBI: OMoMacca, MPOAYKIHS. ODKOJIOTMYECKUE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomaccel. CBOHCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOIHOTO
WIA HIUPOKOJIMCTBEHHOTO Jieca.

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

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. 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 BKOCHCTeMBbl. JlMHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Ouochepe 3emin. AHTpONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHME MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUS MPUPOJHBIMU pEecypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OHOJIOTMHU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

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

Tabmumpl u cxemsl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie cooOmiecTBay, «llenmu nuTtanusy, «IKoJOTHYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArpouneHo3», «lIpumepHsbie
AHTPOIIOTEHHBIC  BO3JEUCTBHS Ha Ipupoay», «BaxHenmme HUCTOYHMKHU
3arpsi3HEHUsT BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BaxkHeMIash cocTaBistOIas
ounochepr», «DakTophl Aerpaganuu nousy», «llapHukoBeiil s3dpdext», «DakTopbl
paIMoaKTUBHOTO 3arpsiz3HeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouocdepe», «kKpyropopot a3ora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble coo0IIeCTBaY, KoJeKInH «buorieHo3y, «Bpenurenu BaxHeHIMx
CEIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIMU PACTEHUH U
KUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paK€HUS OXpaHIEMBIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



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

[InaHnpyemble pe3ysbTaThl ONMPAIOTCS HA BeAyliue LejleBble YCTAHOBKH,
OTPa)KarOLIMEe OCHOBHOM, CYIIHOCTHBIM BKJIaJ U3y4acMOM IPOTrpaMMBbl B Pa3BUTHE
JUYHOCTH OOYYAIOIIMXCS, UX CIIOCOOHOCTEH C MCIIOJIb30BaHMEM O0OpPYAOBAaHUSA
neHtpa «Todka pocray.

Cornmacno ®I'OC COOQO, ycraHaBIuMBalOTCI TpPeOOBaHUSA K pe3yibTaTaM
OCBOCHMSI  OOyYarONIMMHUCS TMPOTPaMM  CpeaHEero  oOmiero  o0pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «bHosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME O0YJarONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPE/ICNICHUI0, Hajlu4yhe MOTUBAlMM K OOY4YEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX I[CHHOCTEM W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYME OKOJOTHMYECKOrO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeameTa «bUoiorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHHOCTH B COOTBETCTBHH C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOILlECCaM CaMOIMNO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW TMO3UIUMU JUYHOCTH, NATPUOTU3MA,
YBaXKECHUS K 3aKOHY W IMPABOIOPSAJKY, YETOBEKY TpyJa U CTapiieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KECHHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon dDepepanuu, MpUpOIE U
OKpYXarollen cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO Tmpeametra «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsl pYKOBOJACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UILIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO



ONBITa U OMbITA JEATEILHOCTH B MPOIECCE pean3allii OCHOBHBIX HAaNpaBICHUUN
BOCIIUTATENHHOU IESITEILHOCTH, B TOM YHCJI€ B YACTH:
1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH MpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEIENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HHU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMHU U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTD POCCUICKOI IPaKIaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Pomgunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM SA3BIK W KYJIBTYpPY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIMOHALHOTO Hapoja Poccuu;

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

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BUTHE OWOJOTWMH, TOHWUMAaHUS 3HAYCHHUs] OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO H 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYSICh HA MOPaJIbHO-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
TpaguuusamMu HaponoB Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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

MOHMMAHHUE YMOIMOHATIBHOTO BO3ICUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUIAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIMOHAJILHOIO 0JIArOMOJyYns:

MOHMMAHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOE€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHUMAaHUE IIEHHOCTH TPABWI WHIWBUAYATHHOTO ¥  KOJUIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOXKAIOIIUX 3/OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTHUBHOM JESTEIbHOCTH TEXHOJOTMYECKOM M COLMATIbHON
HaIPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BEITIOJTHATH TaKYyIO JIESITEIIBHOCTB;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u  peaaru30BBIBATH
cOOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHMS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYphl: NPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM s
OKPYKarOIIEU CPELBI;

OCO3HaHUE riI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;



CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HaHWS W YMEHHS TMpPU PEIICHUH NpoOJieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOAEHME  TpaBUJ  NOBEACHUS B  MPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECHUS B DJKOCHUCTEMAax, OXPAaHY BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE  HEMNPUITUE JEUCTBHM, NPUHOCIAIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJOTMYECKUE
IIOCJIEICTBHS PEANPUHUMAEMBIX JEUCTBUN U IPENOTBPALIATh UX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPAaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
[IPaKTUKE, TOTOBHOCTH K YYACTHIO B MMPAKTUYECKOMN JIESITEIIbHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE creuu(pUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAHUIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
ofOecrieueHHsT  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOrMYECKMX 3HAHUW B LEJAX
NOBBILIEHUS] OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWsS MJi1 aHauu3a Hu
OOBSICHEHUS SABJICHUI OKPYKAIOLIET0 MUpa U MPOUCXOALIMX B HEM U3MEHEHMH,



yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JAHHBIX C LEJbI0 OJIYYEHHS! IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEBHO HCIIOJIB30BATh OMOJOTMYECKHE 3HAHUS IS
pelIeHns MpooJieM B PeaIbHBIX )KU3HEHHBIX CUTYaLVsIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOU JEsTeNIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000Opa30BaHNI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUI IO OHONOIMM B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOCHHUsSI yueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAUYMMble i1  (POPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOICHAYYHbIE MOHATHUSA, OTPa’KaIoIINe
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, sIBJICHHUE, MPoILiece,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIEIOBaHUE,  HAONIOJIEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTux),
yHUBEpCalbHble Yy4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIE), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATLHON
TPAMOTHOCTH W  COIMAJBLHOM KOMIIETEHIIMH OOy4YaroIIMXCs, CIOCOOHOCTD
oOyyJaronuxcs UCIIOJIH30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIC JCHCTBUS B
II03HABATEJIbHOU U COLMAIBHON IIPAKTUKE.

MertanpenMeTHble Pe3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
0o0pa30BaHUs TOJDKHBI OTPAXKATh:

OBnanenue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHbIMHU
JNEeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE e CTBHSI:

CaMOCTOSITENIbHO  (OpPMYJIMPOBATh U AKTyaJlU3UpoBaTh  MpolsieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHUHM 3HAHWK TPUEMBI JIOTHUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUKA, 0O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATUSIMH );

OTIpENIETIATh IEJN JeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl OOBbsICHEHUS (DAKTOB U SIBIECHUUN
YKUBOW TIPUPO/IBIL;



CTPOUTH JIOTHUECKHUE PpACCYX ACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIE, TIO
aHaJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B pPaccMaTpUBaEMBbIX
ABIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIOYCHUS;

OPUMEHSATh  CXEMHO-MOJETbHBIE  CpEACTBAa  JNS  IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIIECHUI B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a
TakK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IUIAH PELICHHUS MPOOJIEMBbI C YYETOM aHaIM3a UMEIOIINXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B EATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCEACTBUM JESTEbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIe0BATEIbCKHE IeHCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI IPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pa3jMyYHble BHUIBl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4EeOHBIX
CUTYyalMsIX, B TOM YHCIIE IPH CO3JaHUN YYEOHBIX M COLIMAIbHBIX POCKTOB;

(dopmMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWThb APTyMEHTHhI AJIs JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB M CIOCOOOB
JEHCTBHS B MPOPECCHOHATBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHMSA B IO3HABATENBHYIO M MPAKTHYECKYI0 00JacTu
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTei;



BBIJIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHdpopManueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpPMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh
UHGOPMAIIMIO PA3IMYHBIX BUJOB U (POPM IMpEICTaBICHUS, KPUTHUECKHU OLIEHUBATDH
e€ J0OCTOBEPHOCTh M HENPOTUBOPEUNBOCTH;

dbopMynHMpoBaTh 3aPOCHl U MPUMEHSTH PA3IUYHbIE METOABI MPH MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OOXOAUMOMN JJIsSI BBIMOJHEHUS YUEOHBIX
3ajady;

npuoOpeTaTh OMBIT HUCHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJB30BAHUS PA3IMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
Ouonoruueckoi nHPopMauu (Cxembl, TpaduKu, JUarpaMmbl, TAOIUIII, PUCYHKU
" Jpyroe);

UCTOJb30BaTh HAYYHBIM S3BIK B KayecTBe CpeACcTBa Ipu paboTe ¢
Ouonornueckoil MHQpOpMaluel: NPUMEHSATh XUMHUYECKHe, (U3NYEeCKHe U
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HArJSITHOCTH;

BIaJeTh  HAaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  MH(OpPMAINH,
MH(POPMAIIMOHHOHN 0€30MaCHOCTH JINYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeHCTBUAMM:

1) ob1menne:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCEeX cepax KHU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe MM JMCKYCCHHM IO CYIIECTBY OOCYyXaaeMoil Tembl (YMEHHE 3aJaBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3aJja4uM, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JIMajiora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMANIbHBIX 3HAKOB, IMPEINOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYallui,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIAJIeTh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJECUCTBHUS, MOHUMATH
HaMEpEeHHsI APYTUX JIOACH, MPOSBIATh YBAKUTEIFHOE OTHOIICHNE K COOCCETHUKY
U B KOPPEKTHOW (hopMe POpMYITUPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHSI C HCIIOJIb30BAaHHEM
S3BIKOBBIX CPEJICTB.



2) coBMeCTHAsI IesITeJIbHOCTh:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN KaXKJOTO WieHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPraHW30BBHIBATh U
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIaH JECUCTBUU,
pacnpeieniaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOI pabOThI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJOrO0 YYaCTHHMKA KOMAaHIbI B
oO1IMii pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLICHUBaTh MWJIEU C TMO3ULIHMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBISITh TMO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

OByaieHHe YHHBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMMU:

1) caMmoopraHu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIs BBIABJICHHUS NpoOJIeM U HX
pEIIeHUS B )KU3HEHHBIX U YI€OHBIX CUTYaIUsX;

BBEIOMpATh HA OCHOBE OHMOJIOTMYECKMX 3HAHWHA IIEJIEBBIE M CMBICIIOBBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M MOCTYNKAaX MO OTHOILIEHUIO K >KHUBOUW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO JESTEIbHOCTb, BBISBISATH
poOJIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HBIX O0JacTAX 3HAHWM, TOCTOSHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KyJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;



BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTAaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUHN Ui OLEHKU CHUTYyalllH, BhIOOpa
BEPHOTO PEILECHUS;

YMETb OLEHUBATh PUCKH W CBOEBPEMEHHO IPUHHMMATh PELIEHUA IO HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PH aHaJIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHATHE ceDdsT M APYTHX:

OPUHUMATH ce0sl, TOHMMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PH aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OIIUOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTrHbie pe3ynbTaThl ocBoeHuss mporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorusn
HAy4YHbIE 3HAHUSI, YMEHHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
npeo0pa30BaHUI0 3HAHUM, BUJBI ACSTEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4EeOHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUAX, CBSA3aHHBIX C Ouosoruei. B mporpamme mpenmMeTHbie
pe3yabTaThl IPEICTaBICHBI 0 TOJaM 00yUYEeHHS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
KJ1acce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOI €CTEeCTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKIIAJIe POCCUUCKHUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
I'PaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COACpKAHME OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTadoau3M (OOMEH BELIECTB U MpPEeBpaIlCHHE
HHEPrUM), TOMEOCTa3 (CaMOperyJysius), YPOBHEBAs OpPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BeAeHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, U3BMEHUYUBOCTD, POCT U
pa3BUTHE;

YMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpUu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Owuosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u



MPOUCXOXKJCHUS KyJIbTYpHbIX pactenuii H. V. BaBuioBa), onpeaensiTe rpaHUIlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAaHHE JKMUBBIX CHUCTEM, IMPOLECCOB U SIBIICHUM, OpraHu3als U IPOBEIACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIEIyEeMbIMU BEIUYUHAMH, OOBSCHEHUE TIOIYYECHHBIX
pE3yJbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSATHH, TEOPHA M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJEATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHoT, OJHOKJIETOYHBIX W MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U IMPEBpALICHUS dHEPIUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMEeHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUSA, PA3MHOXEHHUS, WHIMBUAYAJbHOIO Pa3BUTUA  OpraHM3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATH TMOJIyY€HHbIE 3HAHUS I OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHWM, U1 NPUHATHS MPAKTUYECKUX PELIECHUH B IOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus Oe30MacHOCTH CBOETO 3I0POBbSi M 30POBbS
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpefe, MOHUMaHWEe HEOOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM ounonoruu U OMOTEXHOJIOTU UL PalMOHAIILHOTO
IPUPOAOIIOIb30BAHNS;

YMEHHE pellaTh »JJEMEHTapHbIE T'E€HETUYECKHME 3aJaud Ha MOHO- U
TUTHOpPUHOE CKpEUIMBaHUE, CICIUICHHOE HAaclelI0BaHUuEe, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKPEIIUBAHUS ISl MPEACKa3aHMsl HACJIENOBaHUS TMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHE pPadOThI, COOIIOAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OILEHUBATb U HHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KaHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN armnapar OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHOro npeamera «buonorus» ¢ 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OpPMHUpPOBAHHM COBPEMEHHOI €CTECTBEHHO-



HAay4YHOM KapTHHbBl MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKJIAJIE POCCUUCKHX U
3apyOeXHBIX Yy4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIMOHATHHOU
IPAMOTHOCTH Y€JIOBEKA VISl pELIECHUS dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUECKHX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OHM, 3BOIIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,
JPKOCUCTEMA, MPOAYLUEHTbl, KOHCYMEHTBHI, PEAYLEHTbl, LENH IUTaHUsi,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

YMEHHME WH3JaraTb OHOJOTMYECKHE TEOpPUM (3BOJIOLMOHHAs Teopus Y.
JlapBUHa, CHHTETHYECKash TEOPHsl DBOJIOIMM), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapieBoro cxoxacrea K. M. bapa, depenoBanusi IJIaBHBIX HANpaBICHUA WU
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OIpPEAEIIATh TPAHULBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHUE JKHUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUM, OpraHU3alys W IPOBEJICHUE
OMOJIOTMUECKOTO  HOKCIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBISABIICHUE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX NOHSITUHA, TEOPUHA M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHHUS OMOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoLEHO30B M JKOCUCTEM, OCOOEHHOCTM IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOI'O OTOOpa, BHI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpraHM3MOB, JIEWCTBUS 3KOJOTMYECKUX (PAKTOPOB HA OpPraHU3MbI, MEpEeHOoca
BEIIECTB M IIOTOKA SHEPIMH B 3KOCHCTEMAX, AHTPOIOTEHHBIX HM3MEHEHUW B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHME NPUMEHSATh IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, IJI1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obecrieyeHUs O€30MacHOCTH CBOETO 3I0POBbsi U 310POBbS
OKPY>KaIOIIMX JIFOEH, COOII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKarOIIen
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBPEMEHHOM OMOJIOTHH /JIs1 PALIMOHAIBHOTO IIPUPOIOTIOIb30BaHMS;

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTMYeCKUe 3aJaud, COCTABIIATH CXEMBI
MEepPEHOCa BEIIECTB U IHEPTUH B IKOCUCTEMAaX (1IN MUTAHUS);

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M IpakTUYECKHe pPabOThI, COOIOIATH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMUECKOTO  COJAEP)KaHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3



pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuainbl),  paccMarTpuBaTh  IJI0OajdbHBIE  SKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HULIHUIO;

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
1 bronorns kax Hayka 2 05 https://m.edso0o.ru/7f41¢c292
2 JKuBbIe CHCTEMBI M X OpraHu3aIus 1 bubmorexa LOK
P H https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
Bbu6nmmoreka [JOK
4 IKH3HEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41¢c292
PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE bubmmoreka [JOK
5 5 1 1
OpPraHU3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 8 1 15 bubmuorexa [JOK
OpPraHUu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
Bbu6nmmoreka [JOK
8 Pescpiioe Bpens ! https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
bu6mmoreka [IOK
1 JBOMOUKOHKAs GHONOTHS o ! https://m.edsoo.ru/7f41cc74
5 Bo3HHUKHOBEHUE U pa3BUTHE KU3HU HA 9 1 05 bubanorexa HOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHH3MBI i OKpYIKaIOwas cpeia > ! ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011iecTBa ¥ HKOJIOTHYECKUE CHCTEMBI 9 1 https://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
° Pesepeiioe spens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
2 «Mcnonb30BaHne pa3IuIHBIX 1 0.5 bubmorexa [TOK
P ' https://m.eds00.ru/863e6122
METOHOB NP U3y4YECHUU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckne cucTeMsl, IPOLECCH 1 bubmmoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XUMHYECKUH cOoCTaB KIIeTKH. Bona u 1 bubmunoreka LIOK
MUHEPAIBHBIE COJIU https://m.eds0o.ru/863e674e
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «3yuenue 1 05 bubnmoreka [JOK
KaTaJIMTUYECKOM aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha TpUMepe aMIIIa3hl
WJIM KaTajasbl)»
bubmunoreka LIOK
b . 1
6 e, COCTaB 1 CTPOCHHE HenKOB https://m.eds00.ru/863e6b72
b K
7 VYraesoapl. JIumuasl 1 nbmorexa [10

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmunoreka LIOK

8 Hyxnensonsie kuerotst. AT® https://m.edso0.ru/863e6d5c
9 Hcropust 1 METObI N3y4EHUS bubnmoreka [JOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1ieocTHas KuBast
cucreMa
CTpoeHme 3yKapuoOTHYECKOUN KIIETKH.
JlaGopaTopHnas padora Ne 2
«M3yueHune cTpoeHns KIETOK bu6nuorexa [IOK
11 pacTeHHIA, ’KUBOTHBIX, TPHOOB U 05 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
bubmunoreka LIOK
12 O6wmeH BEmECTB MM MCTa00H3M https://m.eds00.ru/863e766¢
bubmunoreka LIOK
13 PotocuiTes. XemocHHTe3 https://m.eds00.ru/863e7c98
. bubmoreka [JOK
14 Dnepretiieckuii 00men https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IUKIT KIETKU. [lenenue
KJeTku. Muto3. JlabopaTopHas Bu6morexa LIOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunres 6enka. Peaknus bubmoreka [JOK
MAaTPUYHOT'O CUHTE3A https://m.eds00.ru/863e796e
bubmunoreka LIOK
o Tpancasmms — duocunres benxa https://m.edso0.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HU — Bu6muotexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

but6mmoreka [IOK

19 DopMBI pa3MHOKEHUST OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.eds0o.ru/863e831e
N bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MMOJOBBIX
KJIeTOK. OII0g0TBOPEHHE.
JlaboparopHnas pabota Ne 4 bu6nuoreka [IOK
21 0.5
«M3ydyeHue cTpoeHus MOIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha I'OTOBBLIX
MUKpOTIpenaparax»
99 NunuBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubmmoreka [JOK
HACJIE€OCTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOPHIHOE bubmorexa OK
P ' pr https://m.eds00.ru/863e8878
CKpEITUBaHUE
UTHOPHUIHOE CKpeUIUBaHUE. 3aKOH
25 fezzamimilmro Hai.ﬂ[: OBaHUS bubmorexa [IOK
A https://m.eds00.ru/863e89a4
MPU3HAKOB
CleIUIeHHOE HACIEIOBaHUE
npu3HakoB. JlaboparopHas pabota
Neo 5 «M3yuenue pe3ynbTaToB bu6nuoreka [IOK
26 0.5
MOHOTHOPUAHOTO U AUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpELIMBAHUA y JPO30(HIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'eneruka momna. Hacinenosanue but6mmoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMMPU3HAKOB, CICIUICHHLIX C IIOJIOM

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

HN3menunBocth. HenacnencrseHHas
U3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. Uzyuenue bu6nuoreka [IOK
28 . 1 0.5
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.eds00.ru/863e8efe
MOCTPOCHUE BAPUAIIMOHHOTO Psia U
BApUAIMOHHOW KPUBOM»
HacnencrBenHass "3MEHYHBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bu6nuoreka [IOK
«AHanu3 MyTaruil y 1po3o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
but6mmoreka [IOK
30 Peterinia seronexa ! https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IIEHHE T10
31 Teme «HacnencTBeHHOCTh U 1
U3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
32 CeneiiA Kak Hayka i MpoLece ! https://m.eds00.ru/863e9214
33 MeTo/ bl U TOCTHKEHUS CENIEKIINU 1 bubmuoteka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoI0rus Kak oTpacib 1 bubmmoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Ne KoanyecTBo yacoB JJIeKTPOHHbIE
Konrpoanr  Ilpakrnue Aara uupposbie
Tema ypoka Bce usyue
n/ HbIE CKHe 00pa3oBaTeabHbI
I re padoThbI padoThbI Ht e pecypchl
OBOIIONUS U bubmunoreka LIOK
1 METO/IBI €€ 1 https://m.edso0.ru/8
HU3Y4YEHUS 63ea20e
Uctopus
pa3BUTHUS bubmmoreka [JOK
2 MIPEACTABICHU 1 https://m.edsoo.ru/8
1 06 63e9570
3BOJOHUHN
MUKPOdBOIONL bu6mmoreka [IOK
3 s 1 https://m.edsoo.ru/8
63e9cle
[Tonmynsums
Kak
3JIEMEHTapHAs
¢IMHHIIA BUJIA
1 DBOJTIOLINH.
JaBoparopHas but6mmoreka [IOK
4 1 0.5 https://m.edsoo.ru/8
pabora Ne 1 636996
«CpaBHeHUE
BHU OB I10
Mopdosioruye
CKOMY
KPUTEPHIO»
JIBrokyiue
CHIIBI but6mmoreka [IOK
5 (3;1eMeHTapHbI 1 https://m.edsoo.ru/8
e GhakTophI) 63e9dad
IBOJTIOIIMH
EcrectBenHblit bubmuoreka [JOK
6 oTOOp U €ro 1 https://m.eds00.ru/8
bopMbI 63e9ed0
Pe3ynbrate!
SBOJIIOIUH but6mmoreka [IOK
7 MPUCIIOCOOTICH 1 0.5 https://m.eds00.ru/8
HOCTb 63e9fde

OpPraHU3MOB U



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

BHUI000pa3oBa
HHC.
Jlaboparopuast
paborta Ne 2
«Onucanue
MPUCTIOCO0JICH
HOCTH
OprasusMa u
eé
OTHOCHUTCIIBHO
ro Xapakrepa»

Hanpasnenus
U IIyTH
MaKpO3BOJIIOL]
nn

bubmunoreka LIOK
https://m.edsoo.ru/8
63e9cle

Heob6parumoc
Th 3BOJFOIHA

10

Hcropus
JKU3HH Ha
3emie u
METOJBI €€
WU3yYCHUS

11

I'nmore3sl
MPOUCXOXKICH
WS )KU3HH Ha
3emie

bubmunoreka LIOK
https://m.edsoo0.ru/8
63eabab

12

PazButune
JKU3HU Ha
3emJie 1o spam
U IIeproiaM

but6mmoreka [IOK
https://m.edsoo0.ru/8
63eabbe

13

OcHoBHbIE
3TaIbl
3BOJTIOLIUU
pacTUTENBHOT
ou
YKUBOTHOT'O
MHpa.
[IpakTnueckas
pabota Ne 1
«H3yueHue
HCKOIIaeMbIX
OCTAaTKOB

0.5

bubmunoreka LIOK
https://m.edsoo0.ru/8
63ea8bc



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

pacTeHui u
JKUBOTHBIX B
KOJUJIEKIUSX »

14

CoBpemeHHas
cucTemMa
OpraHUYeCcKOr
0 Mupa

but6mmoreka [IOK
https://m.edsoo.ru/8
63ea48e

15

OBOJTIOIUS
4eJI0BeKa
(anTpOMIOTEHE3

)

bubmunoreka LIOK
https://m.edsoo.ru/8
63eac2c

16

JBrokyiue
CHIIBI

(dakTops)
aHTPOIIOTEHE3
a

bubmunoreka LIOK
https://m.edsoo0.ru/8
63ead44

17

OcHOBHBIE
cTaguu
DBOJIIOLIUHN
YyeJIOBEKa

18

YenoBeueckue
pacel 1
MIPUPOTHBIC
aJgarnrTanunun
YyeJIOBEeKa

bubmunoreka LIOK
https://m.edsoo0.ru/8
63eaea?

19

Pe3epBHbIit
YPOK.
O06001IeHne
10 TEME
«Bo3HUKHOBE
HHUE U
pa3BUTHE
JKU3HM Ha
3emie»

20

DKOJI0THUA KaK
HayKa

21

Cpenpl
o0uTaHus U
9KOJIOTHYCCKH
e (pakTopbl

bubmunoreka LIOK
https://m.edsoo0.ru/8
63eafec

22

AoOnornyeckue
(bakTopHI.

0.5

bubmunoreka LIOK
https://m.edsoo.ru/8



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

Jlaboparopuast
pabota Ne 3.
«Mopdomnoruu
€CKHe
0COOEHHOCTH
pacTeHui u3
pa3HBIX MECT
OoOUTaHUS.
Jlaboparopuast
pabota Ne 4.
«Bnusiaue
CBETa Ha POCT
U pa3BHUTHE
YEePEHKOB
KoJeyca»

63eb10e

23

buotnueckue
(baxTopsl

bubmunoreka LIOK
https://m.edsoo0.ru/8
63eb348

24

OKOJIOTMYCCKH
e
XapaKTepUCTH
KH

MO YJISIAH.
[IpakTnueckas
pabota Ne 2
«IToncuér
IIOTHOCTHU
MOIYJSA AN
pa3HBIX BUJOB
pacTeHuin»

0.5

25

Coo0mrecTBa
OpPraHu3MOB
— OHOLIEHO3

bubmunoreka LIOK
https://m.edsoo.ru/8
63eb46a

26

OKOJIOTHYECKU
€ CUCTEMBI
(9KOCHCTEMBI)

bubmunoreka LIOK
https://m.edsoo0.ru/8
63eb46a

27

OcHOBHBIE
IOKAa3aTeNu
9KOCHUCTEMEL.
OKOIOTHYECKH
€ TUpaMUIblL.
CBoiicTBa
DKOCHCTEM.

bubmunoreka LIOK
https://m.edsoo0.ru/8
63eb5fa



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

Cyxkueccus

[Tpupoansie
HKOCHCTEMBI

28

AHTpPOIIOT€HH
29 bl€
KOCHUCTEMBI

buocdepa —
30 riaodanpHas

HKOCUCTEMA
3emiu

bu6mmoreka [IOK
https://m.edsoo.ru/8
63ebb5e

3aKOHOMEPHOC
T™

31
CYIIECTBOBaHH

s 6nocdepsl

but6mmoreka [IOK
https://m.edsoo.ru/8
63ebd16

YeroBeuecTBO
32 B Onocdepe

3eminn

CocymecTBoBa
HUE TIPUPOJIBI
u

33

YCJI0BCUYCCTBA

bubmunoreka LIOK
https://m.edsoo0.ru/8
63ebale

Pe3epBHbIit
YPOK.
O06001IeHne
34 TEMBI
«CoobmiecTBa
nu
9KOJIOTNYECCKHU

€ CUCTCMBbI»

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

2.5



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

OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

buonorus 10 knacc. bazossiit yposens. B.1. Cusornazos, 1.b. Aragonosa,
E.T. 3axapoBa

METOJANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

B.B. naceunuk, I'.I'. llIBerioB. MeToaudeckoe mocooue Kk yaeoOHUKy A.A.
Kamenckoro, E.A. Kpukcynosa, B.B. naceunuka buosnorus. O6mias 6uosorus,
10-11 xmaccer

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

P3W https://resh.edu.ru

Pewy O3 https://reshu-ege-oge.com/
AKnacc

Coepym



https://resh.edu.ru/
https://reshu-ege-oge.com/
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