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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mNporpamMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY JUIsS
omnpenesieHns] MOAX0A0B K (OPMUPOBAHUIO COJEpNKAHUS Y4yeOHOTO MpeaMmera
«buonorus» cocraBwiM: KoHuenryainbHele nonoxenus PIOC COO o
B3aMMOOOYCIIOBIGHHOCTH LIeJieH, COJIepXKaHus, pe3yJIbTaToB oOOy4YeHUus U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENSIX U
MPUHINNAX, XaPAKTEPU3YIOIMINX COBPEMEHHOE COCTOSSHHUE CHUCTEMBI CPEIHETO
obmero oOpa3oBanus B Poccuiickoit @eneparuu, a Takke TMOJOXKECHUSI O
crenuduke OMonoruu, €€ 3HaYCHUH B MMO3HAHUU KUBOU MIPUPOJIBI U 00ECTICUEHU U
CYIIIECTBOBAaHMS 4ejoBeYecKoro oodimiectBa. COrjlacHO Ha3BaHHBIM MOJIOKEHUSIM,
onpeiesieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma 1o Ouonoruu nAa€t NpeAcTaBIECHUE O MesiX, o0 oomiei
cTpaTeru OOy4eHHUsl, BOCIHUTAHHUS M PA3BUTUA OOYUaAIOIIMXCS CpEelICTBaAMU
yyebHoro mnpenmera «buosorusi», omnpenenser o00sg3aTeIbHOE MNPEIMETHOE
COJIep>KaHHMe, €ro CTPYKTypy, pacmpeieieHue Mo pasjeliaM U TeMmaMm,
PEKOMEHAYEMYIO MOCIIEIOBATEIbHOCTh U3YyUYECHUSI YUEOHOTO MaTepuajia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBs3€M, JOTMKH 00pa30BaTEIbLHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yUaroImnXCsl.

B nmporpaMmme 1o OHOJIOTMM TaKXe€ YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yjbTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHUJIOB Yy4e€OHO-IIO3HABATEIbHOU
NEeATeNbHOCTU/YUeOHbIX JEUCTBUN OOydYarolUMXCcs IO OCBOCHUIO COJIEPKAHUS
OMOJIOrMYECKOr0 00pa3oBaHusI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) peain30BaH
MPUHIUN TPEEeMCTBEHHOCTU B HU3YYEHHMHM OWOJOruMu, Oyarojapsi uyemy B HeW
MPOCMATPUBACTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dhopmupoBaHremM €CTEeCTBEHHO-HAYyYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FIKOJIOTHUYECKOTO MBIIUICHUS, IPEACTABICHUNA O 3J0POBOM
oOpaze XU3HM U OEpexKHbIM OTHOIIEHUEM K OKPYXKaoIIell MPUPOIHOU cpele.
[TosToMy Hapsany ¢ M3ydeHHEM OOLIEOMOJIOTHYECKUX TEOpHil, a TaKKe 3HaAHUU O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOTO PaHTa U CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MOPOLIECCOB B MPOrpamMme Mo OMOJIOTHUU YJIeJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJTYYECHHBIX 3HAHUM B MOBCEIHEBHOM JKU3HU JJIsI pEUICHUS MPUKIIAIHBIX 3a/]a4, B
TOM 4Hclie: TPOPUIAKTUKUA HACJIEJACTBEHHBIX 3a00JieBaHUN ueNOBEKa, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTHYECKHU
1e71eco00pa3HOTr0 TMOBEICHUS B OKpYXalolllel NpUpoJHON cpeae, aHanu3a
BIIMSIHUSL XO3SUCTBEHHOM AESTEILHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHON HANIPaBIEHHOCTU
ydyebHoro npeamera «buosiorus» npoJuKTOBAaHO HEOOXOAMMOCTBHIO OOECIIeUEHUS



YCIIOBHM TSI PEIICHUST OJTHOW M3 aKTyaJbHBIX 3a/1ay IKOJBHOTO OMOJOTHYECKOTO
oOpazoBaHus, KOTOpass mpeamnonaraer ¢GopMuUpoBaHHE Yy  OOydarolmuxcs
CIIOCOOHOCTH QIaITHPOBATHCA K HW3MEHEHUSM JTUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpenHero oOiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. Ona obGecnieuuBaeT (opMUpOBaHHE y OOyYarOIMIMUXCS MPEACTaBICHUM O
HAay4YHOU KapTHHE MHpa, pacHIUpsieT U 0000IIaeT 3HAHUS O KUBOU MpuUpoae, €€
OTIIMYUTENBHBIX TMPU3HAKAX — yPOBHEBOW OpTraHW3allid M HBOJIOIUHU, CO3MAET
YCIOBHSI  JUISA:  TIO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (OPMHUPOBAHUS
(YHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3omacHOTO 00pasa
KU3HH, YKOJIOTUIECKOTO MBITTUICHHS, IEHHOCTHOTO OTHOIICHUS K XUBOW MPUPOJIC
1 YEIIOBEKY.

bonbmoe 3HaueHHEe OMOIOTHS UMEET TAKKE JIJIST PEIICHUS BOCITUTATEIHHBIX U
pa3BUBAIOIIMX  3a7ad  CpemHero  o0mero  oOpa3oBaHUs,  COIMATM3AINAN
oOyuatomuxcs. 3yuenne Ouonoruu oOecrneurBaeT yciIoBUs Il GOpMUPOBAHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX © WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYyJIBTYPhl, CIIOCOOCTBYET HHTETpAIlMU OWOJOTWYECKUX 3HAHUHA C
MPEICTABIICHUSIMU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJNIOKEHUS O TMpeAHA3HAYECHWU y4eOHOTO TpenMeTra
«buonorus» CcOCTaBUIM OCHOBY JUISI OMNpPEACICHUS TMOAXOIO0B K OTOOpY U
CTPYKTYPUPOBAHHIO €TI0 COJEP)KaHWs, TPEJICTABICHHOTO B MPOTPaMMe II0
OunoJsioruu.

Ot6op comepkanus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3WIHMKA KYJIbTYpOCOOOpPAa3HOTO TOMXO0/a, B COOTBETCTBUH C
KOTOPBIM OOyYaroIIuecs] TOJDKHBI OCBOWTH 3HAHWS W YMCHHWsSI, 3HAUUMBIC IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, ONPEACISIONINE aJ€KBATHOE TOBEJCHUE
YeJIoBeKa B OKPYXKAIoIMIeH MPUPOTHON cpejie, BOCTpEOOBaHHBIC B MOBCEIHEBHON
KU3HU M TPAKTUYECKOU AesTenbHOCTH. Ocoboe MeCTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CITy>KaT OCHOBOMU JJIsi (JOPMUPOBAHUS
MPEACTABIICHHA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
[IEHHOCTHBIX  OPHCHTAIUSAX  JIMYHOCTH, CIIOCOOCTBYIOIIUX  TyMaHHW3allud
OMOJIOrHYECKOro 00pa3oBaHusI.

CTpyKTypupOBaHUE COACpPKAHUA Y4YEOHOTO0 MaTepwalia B TPOrpaMMme II0
OMOJIOTUM OCYIIECTBIICHO C YYETOM MPHOPUTETHOTO 3HAYCHHS 3HAHWK 00
OTIMYUTEBHBIX OCOOCHHOCTSX JKHUBOU MPUPOIBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJIIOITMU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOTO mpeameTa «buomorusy
BBIJICJICHBI CIICTYIONTUE COJIepKaTeNbHbIe TMHUN: «bronorus kak Hayka. MeToms
HAy4YHOTO TOo3HaHUs», «KieTka kak Owomormueckas cuctemay, «OpraHu3M Kak



Ouosiornyeckas cucrema», «CucrteMa U MHOTO0Opa3ue OpPraHUYEeCKOTO MUpPay,
«IBOJIOIUS AKUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

lenp um3yuenust yuebHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
oBlaZicHue OOyYaloIMMHUCA 3HAHUSMH O  CTPYKTYpPHO-(DYHKIIMOHAbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW TMPUOOpPEeTEeHHUE YMEHUM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JEUCTBUU B OTHOIICHUH OOBEKTOB
KUBOU TIPUPOJIBI U PEIIECHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BoM
YpPOBHE 00€CTIEUMBAETCS PEIICHUEM CIEAYIONIUX 3a/1ay:

OCBOEHHE OOYYarOUIMMUCS CUCTEMbl 3HAHUM O OMOJOTMYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOU
st GOPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MUpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUU, MHOTO00pa3ui U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allvU, BBIJAIOIMINXCS OTKPBHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe Yy OOY4YarOIIUXCS TMO3HABATEIbHBIX, WHTEUIEKTYalbHbIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHAM3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTMU HAyYHBIX B3MJISAOB, UACH U MOAXOAOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAHOBJIEHHE Yy oOOydaromuxcs oOmed KyJIbTyphl, (QYyHKIIHMOHAIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHUpa JKHBOW TPUPOJILI HA OCHOBAaHWW 3HAHWA W OMBITA, MOJYYCHHBIX TPU
M3yYEeHUU OHOJIOTHH;

dbopmupoBaHue y OOydYarOUIUXCS YMEHUW WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW NESITEIHHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCNHUTAHUE YOEKJIEHHOCTH B BO3MOXKHOCTU IO3HAHUSI YEIOBEKOM >KHUBOMU
MIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOMIOICHUS STUIECKUX
HOPM IIPU IPOBEACHUN OMOJIOTHYECKUX UCCIIEIOBAHUI;

OCO3HAHHUE IIEHHOCTU OWOJOTUYECKUX 3HAHUN JUIsl TOBBIIIECHUS YPOBHS
AKOJIOTHUYECKOHN KYJIbTYpBI, 1Uisl GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B TOBCETHEBHOM KUZHU IS
OILICHKH TOCJIEICTBUIN CBOEH JEATENbHOCTU MO OTHOLIEHUIO K OKpYKarollen cpene,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHE M COOJIIOJEHHWE MEpP NPOPUIAKTUKU
3a007€BaHUM.

B cucreme cpeagnero oOmiero oOpasoBanusi «buoiorus», uzydaemas Ha
0a30BOM ypOBHE, SIBJISIETCS 00sI3aTENIbHBIM YUYEOHBIM MPEAMETOM, BXOASIIUM B
COCTaB MpeaMeTHON 001acTu « ECTECTBEHHO-HAyYHBIE TPEAMETHI.



Jliist u3yueHust OMoJI0OruM Ha 0230BOM YPOBHE CPEIHETO 00111eT0 00pa3oBaHuUs
oTBoauTCS 68 vacoB: B 10 kiacce — 34 gaca (1 wac B Hexemo), B 11 kmacce — 34
yaca (1 gac B Hezento).



COAEPKXAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKamH, (uiiocodueil, STUKOM, ICTETUKOU U MPaBOM.
Ponp Ouonoruu B (GOpPMUPOBAHUM COBPEMEHHOM HAay4yHOU KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOU MPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, OMKUCAHUE,
u3MepeHue, Kiaccuukaiusi, MOJeTUpPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX).

JdeMoHcTpanuu:

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

Tabaunpl U cxembl: «MeTo bl TO3HAHUS YKUBOU TIPUPOIBI.

JlaGopaTopHble ¥ NpaKTHYeCKHE PadoOThI:

[IpakTuueckass padora Ne 1. «Mcmonb3oBaHue pa3IMUHBIX METOAOB MPH
M3YYEeHUH OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U X OPraHU3AIUSL.

’Kusblie cuctembl (OMOCUCTEMBI) Kak IpeAMET u3ydeHus: ouonorun. Otanuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpaszue. YPOBHU OpraHU3allu OMOCHCTEM:
MOJEKYJSIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHbBIA, MOMYJAIIMOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0eHOTUYECKU ), OnoCepHBIil.

JdeMoHcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3aLUU
KUBOU IPUPOIBDY.

O6opynoBanue: mojaenb MmoJiekybl JITHK.

Tema 3. Xumnueckuii cOCTaB ¥ CTPOEHHUE KJIETKH.

XUMHUYECKUM COCTaB KIIETKU. XHUMHUUYECKHE DJJIEMEHTHI: MAaKPOIJIEMEHTHI,
MHUKpPO3JIEMEeHTHI. Bosia 1 MuHepanbHbIe BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B KieTke. [logaepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTtpoeHue O€IKOB. AMHUHOKUCIOTBI — MOHOMEpPHI OENKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOWM MOJIeKYyJibl (TIepBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YeTBEpTUYHAS CTPYKTypa). XUMHUUECKHE CBOWcTBa OenkoB. buonmorunueckue
(GyHKUIHUU OENKOB.



depMeHTHl — Ouojormyeckue kartanmuzatopel. CTpoeHme ¢depMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuuduyHocts. Kodepmentsl. Butamunsbi.
Otnuuust GepMEHTOB OT HEOPTraHUUYECKUX KaTalu3aTOPOB.

VYraeBonpl: MOHOcaxapuasl  (TJIOKO3a, pubo3a U Ae30Kkcupudo3a),
avucaxapuabl  (caxapos3a, JIaKTo3a) U IoJucaxapuabl (Kpaxmall, TJHKOTEH,
HeJuI03a). buonornyeckue GpyHKIIMM yriieBOI0B.

Jlunuael:  Tpurnuuepunbl, ¢Gochoaunuabl, crepouansl. [ uapoPuILHO-
ruapodoOHbie cBoicTBa. buonormyeckne Qynkuuu aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OETIKOB M JIMMUAOB KaK UCTOYHUKOB SHEPTHUHU.

Hyxnennoseie xkucnorel: JHK w PHK. Hykmeormaer — MoHOMEpEI
HYKJIeUHOBBIX KUCHOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u dynkiuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIMH.

[uTosiorus — Hayka o kieTke. KinerouHas Teopus — npuMep B3auMOICHUCTBUS
unen u pakToB B HAYUHOM MO3HAHUU. METOIbl U3yUEHUS KIETKHU.

Knerka kak uenoctHas »xuBasg cucrema. OOmmMe MNpU3HAKU KIETOK:
3aMKHyTas HapyxHasi memOpana, moisekyibl JIHK kak reneruueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbl KJIETOK: JyKapuoTHueckas M Mpokapuotuyeckas. OcCOOEHHOCTH
CTpPOCHMSI TpokapuoTuyeckoi kieTku. Knertounas crenka Oakrtepuit. CtpoeHue
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
rpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX
¢dbyunkiuu. [nazmatuyueckas MemOpana, e€ cBoiictBa U ¢pyHkiuu. [{utonnasma u eé
opra"Houasl. OgHOoMeMmOpaHHble opraHouabl kieTku: JIIC, ammapat I'onbmxw,
nn30coMbl. [loyaBTOHOMHBIE OpPraHOWUbl KJIETKU: MUTOXOHIPHUHU, IUIACTHBIL.
[Ipoucxoxjaenre MUTOXOHJpUMU W T1actul. Bunabl mnactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKUA. OYyHKIIMU OPraHOUI0B KIIETKU. BiItoueHus.

Snpo — perynstopHbii 1IeHTp kieTku. CTpoeHue sjpa: sjepHas 000J0UKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHCcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHne XHMUYECKUX JJIEMEHTOB B HEXHUBOU
npupoae», «PacnpeneneHne XuMUYECKUX AJIEMEHTOB B JKUBOW IPUPOJIE».

Tabmunel u cxembl: «llepuoguueckass TabnuIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoieKybl BoJb», «bnocunres 6enkay, « CTpoOeHHE MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hykinennossie kucnotsl. JJHK», «Ctpoenue monexybl



ATO», «CtpoeHne 3yKapuoOTUYECKON KIETKW», «CTpOCHUE KMUBOTHOW KIIETKWY,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpOEHUE TMPOKAPUOTUYECKON KIIETKU,
«Ctpoenue saqipa KIETKN», « Y TIIEBOABD, «JIumuasn.

OGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHHE [Jisi MPOBEICHUS
HaOJIIOJICHUI, H3MEpPEeHHI, SKCIEPUMEHTOB, MHUKPOIpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEepUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUe PadoThI:

JlabopatopHass pabora Ne 1. «/3yueHue KaTadTUTUYECKOW AaKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaGopatopHass pabora No 2. «/3ydyeHue CTpOEHHUSI KIETOK pAaCTCHUH,
KUBOTHBIX U OaKkTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernaparax M HX
OTHCAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTD KJIETKH.

OOMeH BeliecTB, WU MeTa00Iu3M. ACCUMUIIALINS (TUTACTUYECKU OOMEH) U
TUCCUMUIISAIUS (PHEpreTUdYecKruii OoOMEH) — JBE€ CTOPOHBI €JIMHOIO0 IIpollecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPrUUM B TMOHHMAaHUU
MeTabon3ma.

Tunel oOMeHa BellecTB: aBTOTPOGHBINA U rerepoTpodHsiil. Poib ¢pepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemMHOBass (a3pl (dorocuHTe3a. Peakuun
dbotocunTesza. Db PeKTUBHOCTL POTOCHHTE3a. 3HaUeHHUE (OTOCUHTE3A IS KU3HU
Ha 3emiie. Biusinue yciioBuil cpeipl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCHUHTE3UPYIOIHe OakTepuu. 3HAUYEHUE XEMOCUHTE3a st
KW3HU Ha 3emIIe.

DHepreTuueckuii oOMeH B KiieTke. PaciieruieHue BellecTB, BbIJEICHUE U
aKKyMYyJIUPOBaHUE DSHEPruM B KIETKE. OTalbl SHEPreTUYECKOro oOMeHa.
I'mukonu3. Bpoxkenne u ero Buabl. KucimopogHoe OKHCIEHUE, WU KJIETOYHOE
JbIXaHUE. OkucnurenbHoe dbocdhopunupoBanue. D¢ hHeKTUBHOCTD
AHEPreTUYECKOro OOMEeHa.

Peakuun wmatpuyHoro cunrte3a. [eneruueckas wuHdpopmanus u JIHK.
Peanuzanusi reHernueckoil uHboOpMalMu B KIETKE. ['€HETMYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cunte3 PHK. Tpancnsuus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanme amuHokucior. Ponas pubocom B
OnocuHTe3e Oenka.

Hexnerounsle ¢hopmbl xku3HU — BUpychl. Uctopus oTkpeiTust Bupycos (/. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHS U JKU3HEHHOTO IIHMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX U YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oyautens CIIM/]a.



OOpatHast ~ TpaHCKpHWIIIIMS, peBepraza ®W  uHTerpasa. Ilpodwumakrtuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUI.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Kosnbiios, /1. . UBanosckui, K. A. Tumupsizes.

Tabmuupl u cxeMbl: «Tunbl nutanus», «MeTadoauzm», «MUTOXOHIPHUSI,
«DHepreTudeckuii oOMeH», «Xjoportact», «Potocunres», «Ctpoenue JIHK»,
«Ctpoenue U pyHKIHMOHHpPOBaHUE reHa», «CuHTte3 Oenkay, «['eHeTuyeckuil Kom,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIA UK Bupyca CIIN/a,
oaktepuodara», «Permukarus JJTHK».

O6opynoBanue: Moaenu-anmukauu «Yasoeune IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIETKU», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHO:KeHHe U MHANBUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKI, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Iponecchl, mpotekatoiue B uHTep(daze. Pemnmukanus — peakius MaTpUYHOTO
cunte3a J[HK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JlunouaHeli W TAlUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHBI.
[{uTosornueckue OCHOBBI Pa3MHOXKEHUS W HWHIMBUIYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne xietkn — muto3. Craguu mutosa. [Ipoueccel, nmpoucxoasmme Ha
Pa3HbIX CTAAUIX MUTO3a. BHOIOrMYeCKu CMBIC MUTO3A.

[Iporpammupyemasi ruOENb KIETKH — aromnTo3.

®opMbl pa3MHOKEHUS OPraHU3MOB: Oecrojoe U mojoBoe. Buabl 6ecronoro
Pa3MHOXKEHUS: JICJICHUE HAJABOE, ITOYKOBAHHE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHUe. VICKycCTBEeHHOE KIIOHUPOBaHUE
OPraHu3MOB, €r0 3HAYEHHUE JIJI CEJEKIIUU.

[TonoBoe pa3sMHOXkEHUE, €T0 OTIUYHUS OT OECIOJIOrO.

Meiio3. Craguu meiosa. IIporecchl, mpoucxoadiiue Ha CTaausx MeHo3a.
IToBenenne xpomocoMm B Mmenose. KpoccuHrosep. buosiornueckuii CMbICT U
3HA4YE€HUE MEHO03a.

['amerorenes — mporecc oOpa3oBaHUs TMOJIOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBeie *xkemne3bl: CEMEHHUKH U SMYHUKA. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30ujl, SIMIEKIIeTKA) — CIEepMaToreHe3 U OBOIEHE3.
OcCOoOEHHOCTH CTpOCHHUSI SAMIEKIETOK W crepmMaTo30uJoB. OIUIO0TBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3zBuTue. TUIIBI
MOCTAMOPUOHANBLHOTO Pa3BUTHUS: MPAMOE, HENpsMoe (JIUYyuHOYHOE). BiusiHue



Cpelbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIC
YPOACTBA.

Poct u pazButue pactenuii. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiet u cxeMbl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOB», «JlBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pactenunity, «J/lenenue xknetku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Kietounbii nukim», «Pemmukanus JITHK», «Mwutosy,
«Menos», «IIpsamoe u HenpsaMoe pa3BUTUEY, «I aMEeTOreHe3 y MIIEKOIUTAIOIIUX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOT, MHKPOIPENapaThl «Cnepmaro3onasl
MJICKOITATAIOWIETOY, «SMIEKIIeTKa MJEeKonuTarmeroy», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHAas MOJENb-alIuIuKanus «/leieHne KIeTKn», MOJEIb
JIHK, Mmonens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopaTopnas pabdota Ne 3. «HaOmrogeHue MuTO3a B KIETKaX KOHYHKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGopatopnass pabora Ne 4. «M3ydeHuwe CTpOEHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacjieACTBEHHOCTh 1 K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu renetuku. Mictopust pasBuTus reHETUKUA. POk uTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeTOoIbl TEHETUKH (TUOPUIO0JIOrHYECKU,
[UTOT€HETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKHii). (OCHOBHBIE TE€HETHYECKHE
noHATuA. [ eHeTnYecKas CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTAHOBIEHHbIE . MeHnenem.
MonorubpuiHoe CKpeuBaHue. 3aKOH €IUHO00pa3us THOPUIIOB TEPBOTO
nokosieHusA. IIpaBuno JOMHUHMPOBaHMWS. 3aKOH PpACHICIUICHUS MOPU3HAKOB.
I'mnioresa ynctoTel raMeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnbpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACJEJOBaHUS
npu3HakoB.  llUToreHeTM4YecKue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
Ananusupytoliee ckpenpanue. Mcnonp30BaHne aHaIu3uPYyIOLIETO CKPEIIMBAHUS
TUIs1 OTIpeIeNIeHHs] TeHOTHUIIA OCOOH.

CuerieHHOe  HacienoBaHue npu3HakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HACJIEOBAaHMIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUSI HACIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.



I'enetnka moma. XpoMOCOMHOE ONpEAENEHUE MOoJIa. AyTOCOMBI U TOJIOBBIE
XpoMOCcOMBI. ['omorameTrHsle M TreTeporaMeTHele OpraHusmbl. HacienoBaHue
MPU3HAKOB, CLIIETIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUABI N3MEHYNBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAKTEPHUCTUKA
MOU(DUKAIMOHHOW U3MEHYMBOCTU. BapuanmoHHbIN psil 1 BapuallMOHHAST KPUBASI.
Hopma peakuuum npusHaka. KonnuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HopMa peakiuu. CBoHcTBa MOAU(PHUKAITMOHHON N3MEHUYMBOCTH.

HacnencrBennas, Wid TEHOTUIHMYECKAas, HU3MEHUUBOCTh. KOMOWHATHBHAas
M3MEHYMBOCTh. Melo3 U TMOJIOBOM TpollecC — OCHOBA KOMOWMHATUBHOMU
M3MEHYMBOCTHU. MyTarimonHas u3MeHunBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBbIE. HacToTa ¥ MpUYuHbI MyTanuil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HaclieACTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BuesanepHas HaClIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'enernka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl T'€HETHKH
YyeJIOBEKA: reHeaJornuecKui, OJIM3HEIIOBRIN, IIUTOTCHETHYCCKHUI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpeMeHnHoe ONPEACICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[MI1P-anamm3a. HacneacTBeHHble 3a00JICBaHUS YEIOBEKAa: TCHHBIC OO0JIC3HH,
00JIe3HU C HACIEJCTBEHHOW MpeapacnoiioKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHeparuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHMMBI
310pOBOTO 00pa3a >KU3HU, TUATHOCTUKHU, MPO(UIAKTUKYI U JICUEHUS] TEHETUYECKUX
0osne3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUYEHHUE MEAUIMHCKON
T€HETUKU B MPEJOTBPAIICHUY U JICYCHUY F€HETUYECKUX 3a00JIeBaHU YeOBEeKa.

JdemoncTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodeen-Pecosckuii, H. Y. BaBuiios.

TaOmupl W CXEMBL: «MoHOTHOPUAHOE  CKpCIIMBAaHHE M €T0
HUTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUS W €ro LHUTOr€HETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JuruOpugHoe  CKpeIIMBaHUEY,
«lluTonornyeckue  OCHOBBI  JUTHOPUIHOTO  CKpeuuBaHus»,  «Menosy,
«B3auMonencTBUEe AJUICNIBHBIX TE€HOB», «l'eHeTMueckue KapTel pPaCTEHUH,
KUBOTHBIX U 4eJoBeKay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIECIOBaHUS,
CUCIUIEHHOrO0 ¢ mnosiom», «Kapuotumbel uyenmoBeka U KUBOTHBIX», «Bumsl
M3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYUBOCTHY, «HacnmemoBaHue pesyc-
(baxTopay, «I'eHeTukKa rpynn KpoBu», «MyTallMoOHHasi U3MEHYUBOCTD.

O6GopynoBanue: Mojenu-anmivkanuu «MoOHOTHOpUIHOE CKpELIMBaHUE,
«Henonnoe nomunupoBaHuey», «JurubpugHoe ckpeuuBanuey», «llepexpéct



XpOMOCOM», MHKPOCKOI M MuKporpemnapat «Jlpo3zodpuna» (Hopma, MyTanuu
(hOopMBI KPBUIBEB U OKPACKU Tea), repoapuil «I'opox moceBHONY.

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

JlaGopatopnast pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEUIMBAaHUS y AP030(P bl Ha TOTOBBIX MUKpOTIpenapaTax.

JlaGopatopHas pabota Ne 6. «3yuenue MoaupuKanmoHHON U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

JlaGopatopnas pabora Ne 7. «AHanu3 MmyTanuii y apo30(uiibl Ha TOTOBBIX
MHKpOITpEnapaTax».

[IpakTtnueckas pabora Ne 2. «CocTaBlieHHE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa M MPOLECC. 3apOKICHUE CEIECKIUU U JIOMECTUKALHS.
VYuenne H. . BaBwioBa o0 1eHTpax TMPOUCXOXKICHUS W MHOTrooOpas3us
KYJIbTYPHBIX pacTeHUH. LIeHTpbl MPOUCXO0XKAECHUS TOMAIIHUX >KUBOTHBIX. COpT,
nopoja, mTaMM.

CoBpeMeHHbIE METObI CeleKIMU. MacCoBBIM U MHAMBUIAYAJIBHBINA OTOOPHI B
CEJICKIIMM pacTeHU W KUBOTHBIX. OIlEHKA JKCTephepa. DBIM3KOPOICTBEHHOE
ckpemuBaHue — UHOpuAMHT. Yucras nunus. CKpemIMBaHUE YUCTHIX JIMHUH.
I'eteposuc, unu rubpuanas cuia. HepoiacTBeHHOE CKpelIMBaHHE — ayTOPUAMHT.
Otpanénnas ruOpuauzanuss U €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYYEHUE TOIMUILIONIOB. JIOCTMXKEHUS CENEKIMA pPACTeHWH, >XUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciab IMPOU3BOACTBA. |'€HHAs HMHXKEHEpHUs. ITaIbl
co3nanust pexomMOuHantHoM JIHK wu TpancrenHwsix opranusmoB. KierouyHas
nHxeHepud. Kietounsie KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHHUIA.
KnonupoBanne BBICOKONMPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okoyioruyeckrue U ATHyeckue  npobrembl. ['MO  —  reHeruuecku
MOIU(MUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanum:

IToptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHos.

Tabmuupl U cxembl: KapTa «LIeHTpBI TPOMCXOXKACHUS M MHOTr000pa3us
KYJIbTYPHBIX pacTeHui», «llopoapl 1oMamHuX KUBOTHBIX», «CoOpTa KyJIbTypPHBIX
pactenuit», «Otaanénnas rudbpunmnsanus», «Padoter akagemuka M. @. MiBaHoBay,
«Tonmumnongus», «OObeKTl OuoTexHonorun», «KiaeTouHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

OO06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHui, repdapuii « CeabCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHble M MPpaKTHYECKUE PadOThI:

Okckypcuss «OCHOBHBIE METOJBl M JOCTHKEHUS CEJNEKIMU PACTCHUUA H
’KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1abOpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoIrOUMOHHAS OMOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOIMOHHON TeOopUH. DBOIIOLMOHHAS
Teopusi U €€ MecTo B Ouojoruu. BiusiHue SBOJIOIMOHHON TEOpPUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HaYK.

CBugerenbcTBa 9BOJONUU. [lameoHTONIOrMYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MAJCOHTOJOTMYECKON JIETOMUCH, MEpPEeXOAHbIe (OPMBI.
buoreorpadguueckue: cxoacTBo u paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpUOJOTUYECKHE: CXOJACTBA W Pa3jIU4Usi 3MOPHUOHOB pa3HBIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTEIBLHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTUYHBIC,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKHX IMyTEeH y BcCeX
OpraHU3MOB.

OBomtonmonHass teopust Y. JlapBuna. Ilpeanochulkn BO3HUKHOBEHUS
napBUHM3MA. J[BMKYIIME CHIIBI 3BOJIIOIMU BUJIOB MO0 JlapBuHY (M30BITOUYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyIlecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3Bontonuu (CTI) u e€ 0OCHOBHBIE MOTOKEHHUS.

MuxkpoaBostonus. [Tonymnsius kak eAMHUIA BUIA U 3BOJIIOIUU.

JIBuxyuue cuiibl ((paKTOpbl) 3BOJIONMUA BUAOB B MpUpojae. MyTallMOHHBIHI
MPOIECC M KOMOMHATHMBHAsT M3MEHYMBOCThH. [lomynsiiimoHHBIE BOJIHBI U Jperd
reHoB. M3od1ust 1 Murpanus.

EcrectBennsbiit otOOp — HampaBisomui (aktop sBoionUUd. DopMbI
€CTECTBEHHOTO 0TOOpAa.

[Ipucnoco6eHHOCT, OpraHW3MOB Kak pe3ysibTaT 3Boyronuu. [Ipumepsl
MPUCIIOCO0JIEHUH Y OpraHu3MoB. ApoMop(}O3bl U UIMOATANITALINH.

Buag wu BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE  (OPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOI0TUIECKOe.

Makpospomonusa. Dopmbl  3BosonUU:  duUIeTAYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, napaienbHas. HeoOpaTtumMocTh 3BOIOLINH.

[IpoucxoxaeHue OT HeCEUHATU3UPOBAHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS padaiius.

JdemoncTpanum:



[Toptpetsr: K. JIunnewn, K. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenp, @. Mromnep, A. H. CeBeprios.
Tabaunpl u cxeMbl: «Pa3BuUTHE OPraHUYECKOTO MUpPa Ha 3emMiiey», «3apoabIIIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOPY», «MHOroo0Opasue COpTOB PAaCTEHHII»,
«MHoroo6pasue  mopoJ  KHUBOTHBIX), «lTonmynsaummy, «MyTaunoHnHas

U3MEHYUBOCTHY, «Apomopdossy, «Umnoananramumy, «OOmas nereHepanusy,
«/IBmxymue cunbl 3Boironnny, «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAaCKH,
Ha0oOp MJI0AOB U CeMsH, KoJuleKuus «lIpumepsl 3allUTHBIX MPUCTIOCOOTIEHUN Y
KUBOTHBIX», MOJieldb «OCHOBHBIE HAIpaBICHUS SBOJIOIUNY», 00BEMHAST MOJIENb
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIX .

buoreorpadguueckass kapra wMupa, koiuiekius «DoOpMbl COXPAaHHOCTH
HWCKOIMAeMbIX JKMBOTHBIX M pacTeHun», Mojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKWA», MUKporpenapar «Jlpozodunay (Hopma, MyTaluud (QOpMbl KPbUILEB U
OKpacCKH TeJa).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTrHUECKOMY
KPUTEPUIO».

JlaGopaTtopHas pabota Ne 2. «OmnucaHue MPUCIOCOOJCHHOCTH OpraHu3Ma M
€€ OTHOCHUTEJILHOTO XaPAKTEPA.

Tema 2. Bo3HUKHOBeHME M pa3BUTHE *KU3HH Ha 3emuie.

JloHay4yHbIE TPEACTABIEHUS O 3apOXKJICHUM >KU3HU. HayuyHble TUIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: aOuoreHe3 W NaHcmepMus. XuMHUUYecKas
ABOJIONMS. AOMOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCNEPUMEHTATBHOE OATBEPKICHUE XUMUYECKON IBOIONMA. HavanbHble 3Tanbl
ouonornueckor spomoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKU. [IepBble KIETKM M WX SBOJIIOLHS.
®opMUPOBAHUE OCHOBHBIX T'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam u nepuonaM. Kartapxen. Apxenckas u
npoTepo3oickas dpbl. Ilameosoiickas 3pa u €€ TMepHoAbl: KEeMOPUMCKHIA,
OPIOBUKCKHH, CUITyPUHUCKUN, TIEBOHCKUW, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Me3o3o0Kckast 3pa v €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaiitHo30Mickass »d3pa W €€ TMepuoabl: MaJCOr€HOBBIA, HEOTCHOBBIH,
AHTPOTIOTE€HOBBIMN.



XapakTepucTuka KJIMMaTa U reoJoruueckux mpoiieccoB. OCHOBHBIE 3Tallbl
ABOJIIONMU PACTUTEIBHOIO W >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU Hu
KUBOTHBIX. [l0osiBNIEHME, paClBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CuctemMa OpraHMYecKOrO0 MHUpa Kak OTpakeHue »3Boytonuu. (OCHOBHBIC
CUCTEMATHUYECKUE TPYMIbl OPraHU3MOB.

DBOJIOLMS YEIIOBEKA. AHTPOIIOJIOrUs KaK HayKa. Pa3BuTue npeacTaBieHu O
MPOUCXOXKJCHUM 4YesloBeka. Meroasl u3ydeHus aHTpornorene3a. CxojcTBa U
pa3Inuus 4eIoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEeIIOBEKA.

JIBroKy1me CHJIbI (dakTophI) AHTPOIIOTEHE3A. Hacnencreennas
M3MEHYMBOCTh U €CTECTBEHHbIH OTOOp. OOIIeCTBeHHbI 00pa3 KU3HH,
U3TOTOBJICHUE OPYIUN TPyJa, MBIILICHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJONUTEKH, YenoBek
yMenblid, YemoBek mnOpsMoxonsdmuii, YeloBek HeaHAepTalbCKuh, UYenoBek
pasymubiii. Haxogku HCKOMaeMmbIX OCTaTKOB, BpeMsi CYIIECTBOBaHUS, 00JacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIusl.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BpPONEOUAHAs
(eBpa3miickas),  Herpo-aBcTpajougHas  (dPKBaTOpuUalibHAsA),  MOHTOJOHWIHAS
(a3maTcko-amMepuKaHcKas).  YUepThl  OPHUCIOCOOJIEHHOCTH  MIpEACTaBUTENCH
YeJIOBEYECKUX pac K YCJIOBHUSAM CYIeCTBOBaHUs. EIUHCTBO 4UelOBEUECKUX pac.
Kpwutuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. U. Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmuupl 1 cxeMbl: «Bo3umkHoBeHue CoHeuHOM cuCTeMBl», «Pa3Burue
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KuBOTHasi  KJIETKay,
«IIpokapuoruueckasi kietka», «COBpEeMEHHas CHUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHUE aHATOMHUYECKHX YEPT CTPOCHUS YEJIIOBEKAa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YelIOBeKa», «JlpeBHeimue moam», «/peBHue moam», «llepBbie
COBpPEMEHHBIC JI0INY, «HenoBeuecKue paco».

O6opynoBanue:  Mynsiku  «l[Ipoucxoxnenne — yenoBeka»  (OKOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPONa, HeaHJepTaiblla, KPOMAHbOHIIA), CJICHKH WU
M300paXKeHUsI KaMEHHBIX OpYyAWil TEepBOOBITHOTO YeJOBeKa (KaMHHU-YOMIIEPHI,
pyomiia, ckpebna), TreoxpoHoJoruueckas Ta0nuna, Koiekuus «Dopmbl
COXPAHHOCTHU MUCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpaKkTUHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «/3yyeHue MCKOMAEMbIX OCTATKOB PAaCTEHUM U
KUBOTHBIX B KOJUICKIIUSX).



DKCKypcust «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WIK KpaeBeIueCcKui My3eil).

Tema 3. Opranu3msl U OKpYy>Kaloas cpeaa.

DKOJIOTUS KaK HayKa. 3aJauul U pa3fieibl IKOIOTUUA. MEeTOAbl SKOJIOTUYECKUX
HCCIeIOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYyIIHAas, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue (Qakropel. Kiaccudukanus skojgorudeckux (HakTOpOB:
abuoTudeckue, OMOTUYECKME U AaHTPOINOreHHbIe. JIeWCTBUE HSKOJOTMYECKUX
(hakTOpPOB Ha OPTaHU3MBI.

AOuoruueckue (GakTopsl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPUOIU3ZM.
[Ipucnocobnenuss OpraHu3MOB K  JACUCTBHIO  aOUOTHYECKUX  (haKTOPOB.
buonorunueckue puTmel.

buotuueckue (haxTopHI. Bunanl OMOTHYECKUX B3aMOJIECTBUH:
KOHKYPEHIUs, XUIIHUYECTBO, CuMOKO03 u ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaJu3M, KOMMEHCaIM3M (KBapTHUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIH3M,
HeWTpanu3Mm. 3HaueHue OWUOTUYECKUX B3aUMOJEHCTBUN JJIsi CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonyysiiiuu. (OCHOBHBIE MOKa3aTeNH
MOMYJISIIUN: YUCIEHHOCTh, IUIOTHOCTb, POXKJA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MOMYJISIUNA U €€ PeryJisiiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkenb.

Tabmuiel 1 cxembl: kapta «l[Ipupoansie 30HbI 3emuny, «Cpenbl 0OUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llonmymsiiun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISIIIUU UHPYy30pun-Ty Penbkmny, «llutesbie nemnm.

JlaGopaTopHble ¥ NpaKkTUHYeCcKUe PadoThI:

JlaGopaTtopnas padota Ne 3. «Mopdosornueckue 0COOEHHOCTH PaCTeHHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. « BnausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieycay.

[IpakTuueckast padora Ne 2. «[1oacy€T MI0THOCTH MOMYJIAIMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo0miecTBa M IKOJIOTHYECKHE CHCTEMBbI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBafd,
MPOCTpaHCTBeHHAsA, Tpoduueckas (muiieBast). Buasl-momunanTtel. CBs3U B
OMOLIeHO3E.

Dkosioruyeckue cucrtembl (9kocucteMsbl). Ilonsitue 00 »skocucTteMe W
ouoreonieHoze. DYHKIIMOHAIbHBIE KOMIIOHEHTHI AKOCHCTEMBI: MPOAYILICHTHI,



KOHCYMEHTBI, peyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (mumieBble) YpOBHM JKOCUCTEMBL. [lumieBble IeNM U CETH.
OcHOBHBIE TOKa3aTEIM SKOCHUCTEMBI: OuWoMacca, MPOAYKIUSA. DKOJOTHYECKHE
NUpaMUIIB:  TPOAYKIUU, YHUCIECHHOCTH, Ouomacchl. (CBOMCTBA 3KOCHCTEM:
YCTONYUBOCTD, CaMOperyJisius, pazputue. CyKieccus.

[Ipupoanbie PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHUCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPO’KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe n x034iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak @akrop ycToumBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3eMIle.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo U ero ¢yHkiuu. OcobeHHocTH Ouochepsl Kak
ro0anbHOM 3KOCUCTEeMbl. J[MHaAMUYeckoe paBHOBeCcME M oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTh! BeliecTB 1 OMOT€OXUMUYECKHUE ITUKIIBI AJIEMEHTOB (YIJIepoa,
azora). 30HabHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emian. AHTPOIIOTeHHBIE U3MEHEHUs B Ouocdepe.
I'moGanbHBIE YKOJTOTHIECKUE TPOOTIEMBL.

CocymiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBRA. CoxpaHneHue
O0nopa3zHooOpa3usi Kak OCHOBa ycToiunBocTH 6uochepsl. OCHOBA panMoOHAILHOIO
yIOpaBlE€HUS TPUPOJHBIMU pecypcaMd U HX HCMOJb30BaHue. JlocTuxeHus
OMOJIOTUU U OXpaHa MPUPOJIBL.

JdemoncTpanum:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr n cxemsl: «llumesble nenm», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpupogueie coobmectBa», «llenu nuTaHus», «IKOJIOTHYECKas MUPAMHUIAY,
«buocdepa u yenopek», «IKOCUCTEMA MTUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOro Jjeca», «buoneHno3 Bomoéma», «ArporeHo3», «IIpumepHbie
AHTPOTIOTEHHbIE  BO3JCUCTBUS Ha TOpuUpoay», «BaxhHelmme HCTOUYHHUKHU
3arpsi3HEHUsI BO3JyXa U TPYHTOBBIX BO», «llouBa — BaxkHelIllasi COCTaBIISIONIAs
ouochepnl», «Daktopsl gerpananuu nouBy, «llapaukoBsiid 3¢ dext», «DakTopbl
PaIuOaKTUBHOTO 3arps3HeHus Ouocdepsr», «OOmAs cTpykTypa Ouochepb»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIM 3KpaH OHoCHEphD,
«KpyroBopot yriaepoja B ouochepe», «KpyroBopoT a3ora B IpUpPOIE».

OOGopynoBanue: Mojenb-anmuikanus «TunuuHeie OHOLIEHO3bI», TrepOapuii
«PactutenpHbIe COOOIIECTBaY, KOJUIEKIINN «brorieno3», « Bpeaurenu BakHEHUIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TrepOapud U KOJUIEKIIMM pAacTeHUH U
KUBOTHBIX, MPUHAJJICKAIINE K PA3HbIM 3KOJIOTMYECKUM TpYIaM OJHOTO BHJA,



Kpacnass kuura Poccuiickoii ®Dexneparuu, H300pa)KeHHUs] OXPaHSIEMBIX BHUJIOB
pacTEHUH U )KUBOTHBIX.



IIJTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA I[TPOI'PAMMLBI 110
bBMOJOI'MNn HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiMBalTCs TpeOOBaHHS K pe3yjbTaTaMm
OCBOCHHUS OOyYaloIMMUCA TporpaMM CpeaHero oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHEIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHUSA mpeameTa «buomorus»
BBIJICJIEHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHHE OOYyYaroUIMMUCS POCCUNCKON
rpakIaHCKON MACHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpEACICHUI0, HalWyhe MOTHUBAllMU K OOy4YeHuI0  OHOJOTHH,
[[eJICHANPABJIICHHOE PAa3BUTHUE BHYTPEHHUX YOEKIECHHUM JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAIUIUN Pa3BUTHS OMOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarONIUXCsl PYKOBOACTBOBATHCS B CBOEH
JEATENIbHOCTU 1I€HHOCTHO-CMBICTIOBBIMU ~yCTAHOBKaMHU, NPUCYIIUMHU CHUCTEME
Omosornuyeckoro oOpa30oBaHUsA, HAJIMYHE HKOJOTHYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBHUThH 1IEJIU U CTPOUTH KU3HCHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUs mpenmeTa «buonorus» gocTUraroTcs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMH II€HHOCTSMH, MPUHSATHIMH B OOIIECTBE IpaBUIaMH W HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JUYHOCTH, MaTPUOTHU3MA,
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY, YETOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XEHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJuIMsiIM MHOTOHAIIMOHAIBbHOrO Hapoaa Poccuiickon denepanuu, Tpupoae U
OKpYXarUen cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOUIUXCSl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  yOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIECTBa, pacIIMpeHHe >XU3HEHHOTO
OTBITA M OMbBITA JICITEIBHOCTH B MPOIECCE peaii3allii OCHOBHBIX HaIlpaBICHUM
BOCTIMTATENIbHOMN JAEATEIIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCAd KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA M PaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIBHOCTH TIPU CO3JaHUH
Y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIOJICH C pa3HBbIMHU YOCKIECHUSAMH, KYJIbTYPHBIMHU LIEHHOCTSIMU U
COIMAILHBIM MOJOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B MIPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIbLHOIO
OTHOIIIEHHS K MHEHUIO OIIMOHEHTOB NPH OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPUOTUHYECKOT0 BOCIIUTAHMS:

chopMUPOBAHHOCTH POCCUNCKOM TpakJaHCKOH UACHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH IEpEN
PonuHol, ropmoctn 3a CcBOM Kpal, CBOXWO PomuHy, CBOM SA3BIK M KYJBTYpY,
MPONIOE U HACTOSIIEE MHOTOHAILIMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEIAUIO0 U MaMSTHUKAM MPUPO/IBI,
OOCTHXKEHUSAM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAUYCHUS OUOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO O0IIIECTBA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIHYKEHHIO M 3ammute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHME JyYXOBHBIX IEHHOCTEN POCCUNCKOI0 HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILIECHUE K CBOMM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS I[EHHOCTEN CEMEMHOM JKU3HU B COOTBETCTBHHM C
TpaauuussMu HaponoB Poccuu;

4) 3CcTEeTH4eCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOLICHUI;



MOHMMAaHUE YMOIIMOHATBHOTO BO3CHCTBUSI >KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢usuyeckoro BocmuTaHHUs, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBHOTO 0J1ATOMOTyYHsI:

MOHMMAaHWE M peanu3alus 3J0pOBOr0 W Oe3omacHOro ooOpasza KHU3HH
(3mopoBOo€  TMUTaHHWE, COONIOJIEHUE TUTMEHUYECKUX TPaBWI U HOPM,
cOQTaHCUPOBAHHBIN PEXUM 3aHIATHH W OTABbIXa, peryispHas (uU3ndIecKas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3MYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHUMAHUE IIEHHOCTH TIPAaBWJI HWHIAWBUAYaTbHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEJCHUS B CUTYalUsAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHHE TOCIEACTBUN W HENPHSTHS BPEIHBIX MPUBBIYEK (YHOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AaKTUBHOM HESITEIBHOCTH TEXHOJOTHYECKOW M COLMAIBHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATh U CAMOCTOSATEIBHO
BBITIOJTHATH TaKyIO JACSITEIBHOCTB;

MHTEpEC K pa3iM4HbIM cepaM NpoPecCUOHABHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun U peaau30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSKEHUU BCEU )KU3HU;

7) 3K0J10THYeCKOT0 BOCIIUTAHMS:

AKOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKONW KyJNbTYPhI: TMPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB W OIIGHKA WX BO3MOXHBIX TIOCICACTBUN IS
OKPYXarOIIEH CPEebl;

OCO3HAHUE TJI00ANBHOrO XapaKTepa 3KOJIOTMYECKUX MpoOJieM M MyTel Hx
penieHus;

CIIOCOOHOCTh HKCIOJB30BaTh MpHOOpeTaeMble MNPU HU3YYEHUU OUOJOTUH
3HaHWS W YMEHUS TPU PEIICHUH TPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM
MPUPOJIOIOIb30BaHUEM  (COOMNIOICHUME  MpaBW  TOBEICHUS B  MPHUPOJE,
HalpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHUS B HSKOCHCTEMax, OXpaHy BHJIOB,
aKocHucTeM, ornochepsl);



aKTUBHOE HEMpUSATHE JEWUCTBUN, NPUHOCIIIUX BpEd  OKpYyKalolleu
MPUPOJHON Cpelie, YMEHHUE MPOTHO3UPOBATh HEOIArOMPUSITHBIE AKOJOTHUECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIIATh UX;

HaJM4ue Pa3BUTOTO 3KOJIOTHYECKOTO MBIIIJIEHUS, SKOJOTUUECKON KYJIbTYPHI,
OmbITa JEeSTeTbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaThCS MMM B IO3HABaTEIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTHUUYECKOHN JIESITEIHLHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOILECTBEHHOW MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJILTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYyJNbTYpPhl KakK CpeJCTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJIbMU M TIO3HAHUSI MUDA;

MOHMMaHUe crnernuduKd OHOJIOTUM KaK HayKH, OCO3HaHUs €& poJiu B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIECHUS, CO3JaHUM IETOCTHOTO
MPECTaBICHUS 00 OKPYXalollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIoBEKa U
oOlllecTBa, B TO3HAHUMU MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mpodiaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWUOJIOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh pPecypcHble NPOOJEMbl  Pa3BUTHUS
YeJI0BEYECTBA, MMOMCKA MyTeH BbIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOoOeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIB30BaHUIO TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHMOJOTMYECKUX 3HAHHU B IEIAX
MOBBIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYYHOHW TIpaMOTHOCTH, Kak
COCTaBHOW 4acTu (YHKIIMOHAIBHON rpaMOTHOCTU oOywaromuxcs, GpopmupyeMon
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh IOJIydaeMble 3HAaHHS [JJis1 aHajiu3a u
OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO MUpa U MPOUCXOJAIINX B HEM HU3MEHEHUH,
yMEHHE JieflaTh OOOCHOBAaHHBIE 3aKIIIOYEHUS HAa OCHOBE HAy4HbIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOIYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHbBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOM JAESTEIbHOCTU, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO ACSATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW NO OHOJOTHH B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHMS ydeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HayuMMble MJisi (OPMHUPOBAHUST MHUPOBO33PEHUS OOYYAIOIIUXCA
MEXIUCIUIUIMHAPHBIE (MEXMIpPEIMETHBIE) OOIIeHAYYHbIE MOHITHUS, OTpakarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHpa U cCHeuuduKy METOJOB MO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
cUCTeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleloBaHle,  HaONMIOJCHUE,  WU3MEpPEHHE, OSKCIEPUMEHT U JAPYrux),
YHUBEpCaJlbHble y4eOHble JAeHCTBUS (IIO3HABaTeNbHbIC, KOMMYHUKATHUBHbIC,

peryJISITUBHBIE), obecrieunBaronIne dbopmupoBaHue (GyHKIIMOHAIBHOM
IPAMOTHOCTH W  COIMAJIbHOM KOMIIETEHIIMM OOYy4YarouIuxcsi, CHOCOOHOCTb
oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXIMCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKUE 3HAHUSI U  YHUBEpCaIbHble YyueOHble JCHCTBUS B
MMO3HABATEJIbHOW U COLMAIIBHON TPAKTHUKE.

MeranpenMeTHble pe3yJibTaTbl OCBOCHHUS MPOTpaMMbl CpEIHEro OOIIero
00pa3oBaHUsl 10KHBI OTPAKATh:

OBJaanenue YHHUBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMHU
AEHCTBUSIMMU:

1) 6a3oBble JIOrHYECKHE e CTBHUSL:

CaMOCTOSITeIbHO  (hopMynupoBaTh U aKTyalIM3UupoBaTh  MOpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh IIPM OCBOCHUW 3HAHUM MNPUEMBI JOTMYECKOTO MBIIIICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, Kilaccuukauu, o000IIECHUs), pACKPbIBATh CMBICI
OMOJIOTMYECKUX TOHSATUM (BBIAEIATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMHU MOHSITHUSIMH);

ONpeAesaTh MMM JEITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

HCTIOJI30BaTh OMOJOTHYECKUE TTOHITHUS JIS OOBSICHEHHUS (DAKTOB U SBJICHUM
YKUBOU IPUPOBI;

CTPOUTH JIOTMYECKUE PAaCCyXJeHUS (MHAYKTUBHbIC, JACAYKTHUBHbBIC, IIO
aQHaJIOTUH), BBIABISATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pPacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSATh CXEMHO-MO/ICJIbHBIE CpeacTBa TUISt MpeICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TaKke  MPOTUBOPEYUM  pa3sHOTO  pOJA,  BBISIBIEHHBIX B Pa3iIUYHBIX
MH(QOPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIN3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATENbHOCTH,

KOODAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSIX  pPEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pPa3BUBATh KPEATUBHOE MBIILICHHE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBble HcCCIEA0BATEILCKHIE NCCTBHS:

BJIaJICTh HABBIKAMU YUEOHO-MCCIIE0BATENHCKOU U MTPOSKTHON ESITEIHLHOCTH,
HaBbIKAMHU  pa3pelieHusi MmpoOjieM, CIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3a]1au, TPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

UCIIOJB30BaTh PAa3IUYHbIE BHUJBI JIESITEIHHOCTH IO TOJYYEHUIO HOBOTO
3HaHUS, €r0 MHTEPHpPETAIUU, MNPEeoOpPa30BAHUI0 M MPUMEHEHUI0O B YUYEOHBIX
CUTYyalusiX, B TOM YUCJIE IPU CO3JJaHUU YUEOHBIX U COLUAIIBHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN THUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYIUPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOU
NESATeNbHOCTU U )KU3HEHHBIX CUTYaIUAX;

BBISBJISITh TNPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIUu3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ pEeIICHUs, HaXOJUTh apryMEHThI Jis JOKa3aTelbCTBA
CBOUX yTBEPXKACHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPUH PEILICHHUS;

aHAJTU3UPOBAaTh TMOJYYEHHBIE B XOJE€ pELICHUs 3aJaud Pe3ybTaThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH TPUOOPETEHHBIN OIBIT;

OCYILIECTBJISITH II€JICHANPABICHHBIN IMOUCK IMEPEeHOCa CPEACTB U CHOCOOOB
JeHUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMeTh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M IPAKTUUECKYIO 001acTu
KUZHEACATEIbHOCTH;

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJCH, MpeajiaraTb OpUTHHAIbHBIE MOAXOJbl U PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PELICHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCA B PA3IUUYHBIX UCTOUHHKAX UHGOPMAIUU (TEKCTe y4eOHOTro
nocoousi, HAYYHO-TIOMYJISIPHOW JUTEpaType, OHOJIOTMYECKUX CJIOBapsixX W
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTre), aHAIM3UpOBATH



MH(QOpPMAIINIO Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, KDUTUUECKH OLIEHUBATH
€€ I0CTOBEPHOCTh U HENTPOTHUBOPEUYUBOCTH;

(dbopMyIHpOBaThH 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
otbope Ouosorndyeckor mHdOpManu, HEOOXOAUMOM Il BHITTOJHEHUS YYEOHBIX
3azay;

MpUOOpETaTh OMBIT HCHOJb30BAHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTOJIB30BAHUS PA3TUYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMaJbHYIO  (GOpMYy  TpeACTaBICHUS
Oounosiornyeckor uHpopmanuu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa mpu paboTe ¢
Ouosiornyeckod uHQOpMaIMed: TPUMEHITh XUMHUYECKHE, (QU3HUYECKUEe U
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJI30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJIaJICTh ~ HAaBBIKAMHU  pAaclO3HABaHUS U 3alUTBl  WH(OpMaluw,
MH(POpMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) oOmenme:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX cpepax >KU3HU, AaKTUBHO y4aCTBOBATH
B JMAJIOTe€ WU JIUCKYCCHM IO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBITIOTHEHUS TIpeasiaraeMoin
3a/1a4ui, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUU JPYTUX YUYACTHHKOB
auanora Wid JUCKYCCUN);

pacno3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOIIECHHS, MOHMMATh 3HAYEHUE
COIIMATIBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CUTYyallUH,
YMETh CMSTYaTh KOH(DJIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aUMOJCHCTBUS, TOHUMATD
HaMEpPEHUS IPYTHUX JIOJeH, IPOSBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOpPEKTHOU dopme hopMyIHMpOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
pabOoTHI MPU PEIICHUH OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUeOHOM 3a1a4u;

BBIOMpPATh TEMAaTHUKy W METOAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UJieHa KOJIJIEKTUBA;



MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh NIEUCTBUA MO €€ JOCTHXKEHUIO: COCTaBISATh IUIAaH JACHCTBHM,
pacrpenensTh pojid ¢ Y4E€TOM MHEHHH YYacTHUKOB, OOCYXIaTh PpPE3yJIbTaThl
COBMECTHOU pabOTHI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHMKA KOMAaHIbl B
001U pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBHU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

OBJajleHNe YHHBEPCATbHBIMH PEryJISSTUBHBIMHU J€CTBUSIMH:

1) camoopranusanus:

UCIIOJB30BaTh OWMOJOTHYECKHWE 3HAHUS [Ji1 BBISBICHHUS MPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BHIOMpaTh Ha OCHOBE OHMOJIOTUYECKHX 3HAHUN I1IEJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JEHCTBHSX M MOCTYINKAaX MO OTHOILICHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MO3HABATENBHYIO JCSTEILHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTeNbHOU
NEATENbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEILHO  COCTaBJISATh IUIAH pEHIeHUs MpoOJeMbl C  y4E€TOM
MMEIOUIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro nmpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOH JPYIULIUH B
pa3HbIX O0O0JIACTSIX 3HAHUM, IMOCTOSHHO IMOBBIIIATH CBOM 0OOpa30BaTENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIaJICTh ~ HABBbIKAMU  IO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JICMCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBAHUM, UCIOJIb30BATh MPUEMBI peIEKCUM JJIsl OLIEHKU CUTyalluu, BhIOOpa
BEPHOTO PELICHUS;

yMETh OIICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS] MO HUX
CHUKEHHUIO;



MPUHUMATh MOTHBBI M AapPryMEHTBl JPYyTMX NPU aAHAIN3€ pEe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE Ce0s1 U APYTrHUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTMX NPU aAHAIN3€ pEe3yJIbTaTOB
NEATENbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO APYrUX HA OMIUOKHU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMHU APYTOro YeIOBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTtHble pe3ynbTarhl ocBoeHHs mporpammbl COO mno Ouonmoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienrdpuyeckue st yueOHoro npeameta «buoaorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JEATEIIBHOCTH MO MOJIYYEHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3lIMYHBIX Y4YEOHBIX CHUTYalUSIX, a TaKXKE€ B PeajbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpenMeTHbie
pe3yIbTaThl MPEACTABICHBI MO TOJaM 00yUeHHUS.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOTo mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B pa3BUTUE OHOJOTUM, (PYHKIIMOHAIBHOM
IPAaMOTHOCTH Y€JIOBEKa JJIs PEIlICHHs )KU3HEHHBIX 3a/ad4;

YMEHHE pPacKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB W TOHATHIA:
KW3Hb, KIJIETKA, OpPraHu3M, MeTabonm3M (O0OMEH BEIIECTB M IIpeBpallcHUE
SHEPIuM), TOMeocTa3 (CaMOpEeryJisius), YPOBHEBAsI OpraHu3alus >KUBbIX CHUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHUE;

YMEHHE Wu3JIaratb OHOJOTMYEeCKUE Teopur (KJIETOUHasi, XPOMOCOMHas,
MyTallMOHHAs, UEHTpaJbHas JOrMa MOJEKYJsIpHOM Ouosoruu), 3akonbl (I
Menpnens, T. Moprana, H. 1. BaBunosa) u ydyenus (0 ueHTpax MHOrooOpasusi u
MPOUCXOXKCHUS KyJIbTypHbIX pactenuii H. . BaBuioBa), onpeaensiTe rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIIaJIeTh METOJJaMU HAYYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOJIEHHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBIICHHI, OpraHU3alus U MpOBEJCHUE
OMOJIOTMYECKOT0  SKCIEPUMEHTA,  BBIJBMXKCHUE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXAY HCCIECIYyEMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX



pEe3yJbTAaTOB, MCIOJIL30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEILECTB U MPEBPAILECHUS SHEPIUU B KJETKe, (OTOCUHTE3A,
IJIACTUYECKOr0 W 3JHEPreTMYecKoro oOMEHa, XEMOCHUHTEe3a, MHUTO03a, Meno03a,
OIUIOJJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUBUAYaJIbHOTO pPa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSThH MOJYyYCHHbIE 3HAHUS NJi1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUW, JJIs MPUHATHS NPAKTUYECKUX PEUICHUHA B MOBCEIHEBHOMU
KU3HU C LEIpl0 obecnedeHus: Oe30IaCHOCTH CBOErO 3J0pOBbS M 340pPOBBSA
OKPY>KaIOIIUX JIF0/IeH, COOI0AEHUSI HOPM TPaMOTHOTO TTOBEJICHUS B OKPY Karolen
MPUPOJHON cpelie, NMOHMMaHHEe HEOOXOAUMOCTH UCIOIb30BAHUS JOCTHUKEHUN
COBPEMEHHOMU ounosoruu u OMOTEXHOJIOTUI TUTSt palMoOHaIBLHOTO
MPUPOJIOTIONB30BAHUS;

YMEHHE pelllaTh »dJEMEHTapHble TE€HETHUYECKHME 3aJaud Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAHUE, CLEIUICHHOE HAaCleI0BAHUE, COCTaBIISITh CXEMBI
MOHOTHOPUJIHOTO CKpEIUBaHUA JJIS MPEACKa3aHus HACIEAOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJIHATh JTA0OPATOPHBIE W MpaKTUYECKHE padoThl, COOIIOAATh
MpaBuiia Mpu padoTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHUBATh M HHTEPHPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAHUS, BKIIOYAIONIYI0 T[ICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeJCTBA MacCOBOM MH(OpMAINKU, HAYYHO-TIOMYISIPHBIC
MaTepualbl), 3THYECKHUE AaCHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OWOJIOTHH,
MeJIUIINHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJIOTHUH.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHoOro mpeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIKU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B pa3BUTUE OHOJOTHH, (PYHKIIMOHAIBHOM
IPAaMOTHOCTH YeJIOBEKa JJIs PEIlICHHS )KU3HEHHBIX 3a/ad4;

YMEHHE PacKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB W TOHSATHIA:
BU/JI, TOMYJIALMS, TeHOGOH/, IBOJIONMS, JBIXKYIIUE CHIbI (PAaKTOPBI) IBOIIOLNH,
MPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, IKOJIOTUYECKUE (PAKTOPHI,



DKOCHCTEMA, MPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHThl, L€ MUTaAHUs,
IKOJIOTHYECKasi mupaMua, OmoreoreHos, onocdepa;

YMEHHE U3JIaratb OWOJOTHYEeCKHuEe Teopuu (PBONIOLUOHHAS Teopusi Y.
JlapBruHA, CHHTETHYECKass TEOpUsl HBOJIOLMM), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoasiieBoro cxonacrtea K. M. bapa, yepenoBaHusi TJIaBHBIX HaNpaBiICHUU U
nyteit sBomonuu A. H. CeepiioBa, yuenuss o o6uocdepe B. . Bepuaackoro),
ONpPENEeNATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHE BIIaJIeTh METOJJaMU HAyYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBIICHWM, OpraHu3aius U MNpOBEJCHUE
OMOJIOTUYECKOT0  SKCIEPUMEHTA,  BBIABM)KEHUE  TUIMOTE3bl,  BBISIBICHUE
3aBUCHUMOCTH MEXAY HCCIENYyEMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX
pEe3yJbTaTOB, MCIOJIL30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICNSTh CYIIECTBEHHbIE MPU3HAKH CTPOCHUSI OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJISIIUNA, NPOIYIEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOreoleHO30B M JIKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACJEeICTBEHHOU
M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JECUCTBUSI SKOJOTMYECKUX (PAKTOPOB HA OPraHU3MBI, MEpeHoca
BEIIECTB U TOTOKAa HHEPrMU B HKOCHCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUU B
AKOCHCTEMAX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB W OUOTr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHHE MPUMEHSThH MOJYyYCHHBbIE 3HAHUS NJi1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUW, JJIs1 NMPUHATHS NPAKTUYECKUX PEUICHUHA B MOBCEIHEBHOMU
KU3HU C LeNbl0 obOecriedeHusi 0e30MacHOCTH CBOETO 3/I0POBbS M 3/I0POBBS
OKPY>KaIOILIUX JIF0/IeH, COOMI0ACHUSI HOPM TPaMOTHOTO MTOBEJICHHS B OKPY Karolen
MPUPOJHON cpelie, MOHUMaHHE HEOOXOAUMOCTH UCIOIb30BAHUS JOCTHUKEHUN
COBPEMEHHOU OUOJIOTUH JIJIsl PALlMOHAIILHOTO MPUPOOTOJIb30BAHMUS;

YMEHHE peluiaTh 3JIeMEHTapHble OMOJOTMYECKUE 3a/1aud, COCTABISATH CXEMBbI
MepeHoca BEIIECTB U YIHEPTUH B IKOCHUCTEMAaX (1€ MUTAHUS ),

YMEHHE BBINOJHATh JA0OPATOPHBIE M MPaKTUYECKHE PadOThl, COOJIIOAATH
MpaBuiia Mpu padoTe ¢ yueOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh M HMHTEPHPETHUPOBATH HHGOPMAIUIO
OMOJIOTMYECKOT0  COJEPKaHUS, BKIIOYAIONIYI0 T[ICEBAOHAYYHbIC 3HAHUS U3
Pa3JIMYHBIX UCTOYHUKOB (CpEJCTBA MAacCOBOM MH(OpMAIINKU, HAYYHO-MOMYISIPHBIC
MaTepuajabl),  pacCMaTpWBaTh  TJIOOANbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCbMEHHbIE M YCTHBIE COOOIIECHHUS,
000011asi OMOJIOTMYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, T'PAMOTHO
WCIIOJIb30BaTh MOHATUMHBIN annapaT OMOJOTHH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne n/mm Kontpoabubie | IlpakTnyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
! bronorns xak Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
) K | bubmuoreka [JOK
HBHIC CHCTEMBL H HX OpTani3atiis https://m.edsoo.ru/7f41¢292
3 X - a S ] 1 bubmuoreka [JOK
VIMHICCKHI COCTaB 1 CTPOCHAC 11 https://m.edsoo.ru/7f41c292
4 K 6 bubmuoreka [JOK
MBHEACTEIRHOCTD TICTIH https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHME U HHAUBUAYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpPraHnu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYUBOCTD 2 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
2 p | bubmuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne n/mm Kontpoabubie | IlpakTnyeckue
NMpOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bu6nuoreka [JOK
1
! IBOTOUKOHKAs GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 9 0.5 bu6mmoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 0 . 5 1 bubmuoreka [JOK
pPraHU3MbI U OKPY’KAOIIask CPe]t https://m.edsoo.ru/7f41cc74
Bu6nuoreka [JOK
4 Coo011ecTBa ¥ 3KOJOTHYECKUE CHCTEMBI 9 hitps:/m.cdsoo.ru/7f4 174
Bubnuoreka [JOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
1 buosnorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS KUBOU HPUPOIBI.
[IpakTuyeckas padora Ne 1
2 «cnonp30BaHNE pa3IUYHBIX 1 0.5 bubmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJOB MPU U3YUYEHUU
OMOJIOTMYECKHX O0BEKTOBY
3 buonoruueckue cuctemsl, MpoLEeCcChl | bubmmoreka [JOK
U UX U3YUYECHUE https://m.edso0o.ru/863e6564
4 XUMHUYECKHUM cOCTaB KIIeTKH. Boma u 1 Bu6nuoreka [JOK
MHHEPAIBHBIE COJIHA https://m.edsoo.ru/863e674¢
Bu6nuoreka [JOK
5 benku. CoctaB u cTpoeHue 6eIKoB 1
p https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTropHas
6 pabota Ne 1 «M3yuyenue 1 0.5 bu6mmorexa [IOK
KaTaJUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»
b K
7 VYriaeBoasl. JIunuasl 1 nGmroTexa O

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




Bu6nuoreka [JOK

8 Hyxnentosbie xucnotst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropust u MeTOIbI U3yUYEeHUS Bu6nuoreka [JOK
kietku. Kinerounas teopust https://m.eds00.1u/863e6¢88
10 Kinerka xak nemoctHas KuBas
cHCTEeMa
CrpoeHnue 3yKapruOTUYECKON KIIETKH.
JIaGopatopHas paborta Ne 2
«3yueHne CTpOeHUS KIIETOK Bu6nuoreka [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax U ux
OIIHCAHHUE
12 06 6 Bubnuoreka [JOK
MCH BEICCTE I METAb0HIM https://m.eds00.1u/863e766¢
13 o X eMOCHITES Bubnuoreka [JOK
. HHT
OTOCHHTES. ACM https://m.eds00.1u/863e7¢98
14 5 4 06 bubmuoreka [JOK
HEPTETHHACCIIH OOMEH https://m.edsoo.ru/863e7aae
JKuzneHHsIi IUKI KiIeTku. [leneHue
KieTku. Muto3. JlaboparopHas
15 abota Ne 3 «Ha0iro0 pe ep 03a B 0.5 bubmorexa [IOK
o JI HHE MHUT .
pabort A https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIlIKa JIyKa Ha
TOTOBBIX MUKPOIpPENapaTax»
16 Buocunres O0enka. Peakius Bu6nuoreka [JOK
MaTPUYHOT'O CHUHTE3A https://m.edsoo.ru/863e796¢
Bbubnuoreka [JOK
17 Tpaucusiust — OuocuHTe3 Oenka H

https://m.edsoo.ru/863e796¢




Hexknerounsie popMbl )KU3HU —

Bubnuoreka [JOK

18
BUPYCBHI https://m.edsoo.ru/863e7540
Bu6nuoreka [JOK
19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
Bubnuoreka [JOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
)1 JIaGoparopnas padota Ne 4 0.5 bu6mmorexa [IOK
«M3ydyenue cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NuauBuayanbHOE pa3BUTHE bu6mmorexa [IOK
OpPraHnu3MOB https://m.edsoo.ru/863e8436
” I'enernka — Hayka o bu6mmoreka [IOK
HACJIEACTBEHHOCTU U U3MEHUYUBOCTU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEIOBaHUS
24 1} I/I3HaK0§ Mouoru6 I/II[ HOE bubmorexa LIOK
p ' pHA https://m.edsoo.ru/863e8878
CKpELIMBAaHNE
UTHOPHUIHOE CKpEIUBaHUE. 3aKOH
)5 I[esa IZ A oro ;)c Hel oBa bubmmoreka [JOK
HE3aBHCHMOTO HACIICJIOBAHUS
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE HaclIe/10BaHKE
npusHakoB. JJaboparopHas pabora
%6 Ne 5 «M3yuenue pe3ynbraToB 0.5 bubmmoreka [JOK

MOHOTHOPUAHOTO U TUTUOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpEnapaTax»

https://m.edso0.ru/863e8c60




7 I'eneruka mona. HacnemoBanne 1 Bubnuoreka [JOK
MPU3HAKOB, CLETUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. HenacneacteenHas
M3MEeH4MBOCTb. JlaboparopHas

73 pabota Ne 6. M3zyuenue 1 0.5 bubmmoreka [IOK
MOJIU(UKAITIOHHON H3MEHUYUBOCTH, ' https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBON»

HacnencTBenHast ”3MEHYUBOCTb.

79 JIaGoparopnas pabora Ne 7. | 0.5 bu6mmoreka [IOK
«AHanu3 MyTanui y 1po30Qpuibl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpPENapaTax»

30 ['eneTtuka yenoseka 1 bubmorexa HOK

https://m.edsoo.ru/863e8d78
PezepHblii ypok. O6o011eHue no

31 teMe «HacnencTBeHHOCTD U 1
U3MEHYMBOCTH OPraHU3MOB)

Bu6nuoreka [JOK

32 Ceneiuit Kak Hayka i mpotece 1 https://m.edsoo.ru/863e9214

1 MeToabl U JOCTUKEHUS CEJIEKIIUU | Bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib | bu6mmorexa [IOK
MPOU3BOACTBA https://m.edso0o.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne aTa undposbie
Tema ypoka Koutpoasnbie | IlpakTuueckue A op
n/n Bcero u3y4eHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEeHUS 1 bubmorexa LIOK
H A M https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS NpeACTaBICHUN 1 bu6mmoreka [IOK
00 2BOJIOLIUN https://m.edso00.1ru/863e9570
Bubnuoreka [JOK
M 1
3 HKPOIBOIOUIA https://m.edsoo.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas
€MHUIA BUJA U SBOJIIOINH.
4 J'II;60 IellTo HI;;I abora ;0 1 1 0.5 bubmorexa LIOK
patoprai p ) ' https://m.eds00.ru/863e99¢6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKyLIe cuibl (31€eMEHTapHbIE 1 bu6mmorexa [IOK
(haKkTOPbI) SBOIOIIH https://m.edsoo.ru/863e9da4
Bu6nuoreka [JOK
i 1
6 EctectBennslit oT60p 1 ero Gpopmbl hitps://m.cdsoo.ru/863¢9ed0
Pesyinbrarsl 3BosIOIUN:
MPUCTIOCOOJICHHOCT OPTaHU3MOB U
7 Buz00Opa3oBanue. JlabopatopHas 1 0.5 bu6mmorexa [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma H eé
OTHOCUTEIILHOTO XapaKTepar»
g Hanpasnenus u nytu 1 bu6mmoreka [IOK

MaKpO3BOJIIOIHNN

https://m.edsoo.ru/863e9¢cle




9 HeobpaTtumocTs 3BOMIONNN
10 HcTopus xu3HH Ha 3emMile 1 METOIbI
e€ U3yueHus
1 I'unoTe3bl NPOUCXOKIACHUS KU3HU bu6mmoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie 1o 3pam bubmmoreka [JOK
U IepUoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIOLIH
PacTUTENILHOTO U )KUBOTHOTO MUDA.
13 [IpakTuyeckas padora Ne 1 0.5 bu6mmoreka [IOK
«M3yyeHne UCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHul U KUBOTHBIX B
KOJIJICKITHSIX)
14 CoBpemMeHHas cuctema bubmmoreka [JOK
OpPraHu4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hakTopsl) bu6mmorexa [IOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIMH YBOJIOLIH
YeoBeKa
13 YenoBedeckue pacsl U IPUPOJHBIE bubmmoreka [IOK
aJanTalnuy 4eJ0BeKa https://m.edsoo.ru/863eaca2
PezepHblit ypok. O6o01eHue no
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOrus Kak HayKa
21 Cpenpl OOUTaHHS U SKOJIOTHYECKUE Bbu6nuoreka [JOK




(bakTopsl

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

AbuoTtnueckue GpakTopsl.
JIaGoparopnas pabora Ne 3.
«Mopdonoruueckue 0COOEHHOCTH

N bubmuoreka [JOK
22 pacTeHMi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYyCa
b K
23 buotuyeckue hakropsl nommorexa O
https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nomyJsiun. [Ipaktudeckas pabora
24 Ne 2 «Iloacuér minotHoCTH 0.5
TIOMYJISIMH pa3HbIX BUOB
pacTeHun»
55 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OHOoIIeHO03 https://m.edsoo.ru/863eb46a
%6 DKOJIOTUYECKHNE CUCTEMBI bubmuoreka [JOK
(?KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEIIN IKOCHUCTEMBI.
Bu6nuoreka [JOK
27 DKOJIOTHYECKUE TUPAMUJIBI.
N https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucreM. Cykueccus
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTPONIOTE€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanbHas bu6mmorexa [IOK
JKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubmmoreka [JOK

o6uochepsl

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




32 YenoeyecTBo B Onochepe 3emiu 1
1 CocymiecTBoBaHUE TPUPOJBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblil ypok. O00011I€HNE TEMBI
34 «Coo011ecTBa 1 3KOJIOTUIECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 229723484149701461558283897186772312471353484421
Bnapgeney NesuwHa Okcada BnagumuposHa

OedcTevTened C 27.11.2024 no 27.11.2025
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