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[Ipu pa3zpaboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAXOAOB K (OPMUPOBAHUIO COAEpKAaHUS Y4eOHOro mperMera
«buonorus» cocraBwin: KoHuenryaiabHble Tnonoxkenus @DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJOXXEHUS 00 OOIINX IENISIX U
NPUHIMIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obOmero oOpasoBanusit B Poccuiickoii ®enepanuu, a TakkKe MOJOKEHUS O
cnenuduke OMoJIOTUH, €€ 3HAUYCHUU B TIO3HAHUH KUBOU MPUPOJBI U 00ECIICUCHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruum Ja€T NpelcTaBiIeHUE O Menax, 00 obuiei
CTpaTernu OOYy4YeHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIONIUXCSA CPEACTBAMHU
yueOHoro mpenmera «buonorus», omnpenensier 00s3aTENbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleieHue Mo pasjeiaM U Temaw,
PEKOMEHIYEMYIO TMOCJIEeIOBATEILHOCTh M3YYEHUsSI YU4EeOHOro mMaTepuana ¢ yuéTom
MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEIHLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEHN 00yUaronuxcs.

B nmnporpamvMe mo OuONOTMM < TaK)Ke YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAIlPEMETHBIM U MPEIMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JEeSTENbHOCTH/YUeOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Yy4Y€HUW Ouosoruu, Ojarojaps 4emy B HeEH
NPOCMATPUBAETCS HAMPABIEHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, [EHHOCTHBIX
OpUEHTAIMH JINYHOCTH, HKOJOTUUECKOTO MBIILICHHS, PECTABICHUI O 310POBOM
oOpa3e >XU3HM U OEpeKHbIM OTHOLICHHEM K OKpYy)Karollled MPUPOAHON cpee.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTIOTHUYECKUX TEOPH, a TaKKe 3HAHHUH O
CTPOCHHHU KUBBIX CUCTEM PA3HOr'O PAaHra M CYH[HOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHUMAaHWE HCTOIb30BAHHIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS AKOJIOTHYECKHU
LIEJIECO00PAa3HOro IOBEJIECHHA B OKpYXKAIOIIEH NPHUPOJHON Cpene, aHaiau3a
BIIUSHUSL XO3SMCTBEHHOM JESATEIbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOIHBIX U
MCKYCCTBEHHBIX YKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIAIHON HAMPaBICHHOCTH
y4eOHOT0 npenmera «bHoJorus» MPOAUKTOBAHO HEOOXOIUMOCTBHIO 00ECTICUEHUS
YCJIOBUH JJISI pEUICHUs] OJTHOM M3 aKTyallbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTMYECKOr0o



oOpa3oBaHusA, KOTOpass mpeamnosnaraeT (GOpMUpOBaHHE Yy  OOyYarOIIUXCA
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero 0oOpa3OBaHMs 3aHUMAET BaXKHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOY4YaIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHUHE MHpa, paclIupsieT U 0000uIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUSL  JUJISi:  TO3HAHMS  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUSA
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3zomacHoro oOpasa
KHU3HHU, SKOJOTMUYECKOT0 MBIIUIEHHUS, IIEHHOCTHOI'O OTHOIIEHUS K KMBOW IPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Jad  CpelHero  oOmero o0pa3oBaHMs, COLMATU3ALUU
oOyuaromuxcs. M3ydenune O6uosoruu obecneynBaeT yclIOBUS A (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUH
u reorpadun. Ha3BaHHBbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHMIO €ro COAEpKaHUS, MPEICTABICHHOTO B IPOrpaMMe IIO
ouosnoruu.

Otb6op comepxkanusi yuyeoHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIIEH C TO3WIUNA KYyJIbTYpOCOOOPA3HOTO TMOAX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs AOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, OINPENCISIONINE aJCKBATHOE IOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W TMPAKTHYECKOU nesaTenbHOCTH. Oco0oe MeCTO B ITOM CHUCTEME 3HaHHI
3aHHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPHIE CIIyKaT OCHOBOM sl (popMHUpOBaHUS
MPEJICTABICHUA O COBPEMEHHOMW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHUEHTAMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIUMX  T'yMaHHU3alUH
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHE coOAepkKaHHs Y4eOHOro Marepuajga B Iporpamme Io0
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW NMPUPOBI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIEAYIOIINE COAepKaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
HAay4yHOIo Mo3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHu3zM Kak
Ouonorunyeckas cucremay», «Cuctema U MHOrooOpazue OpraHMYEeCKOro MHpay,
«IBOJIFOLHS )KUBOW PUPOJBD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp u3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4YaloUMMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU
OpraHM3alMy >KUBBIX CHUCTEM pPa3HOr0 paHra M NOpPUOOpETeHHE YMEHUM
WCIIOIb30BaTh ATU 3HAHUS IS TPAMOTHBIX JCHCTBUII B OTHOIIEHHWHU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUjiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAy4YHOT'0 MO3HAHMUSI, CTPOSHUH, MHOTOOOPa3uu U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AINU, BBIIAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCsS TMO3HABATENbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIIECCe aHalu3a JaHHBIX O IMYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, MJIEH M TOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAaHOBJIEHHE Yy OOydYamIMXCsi O0OIel KyJIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHUBATDH SIBICHUS OKPYKAIOIIETO
MHpa >KUBOM MPUPOAbBl HAa OCHOBAHWM 3HAHUM M OIBITA, MOJYYEHHBIX MpPH
U3y4eHHH OUOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCS YMEHHUHW WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTUI 1 arpoOUOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIOICHUS STHYECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKHX 3HAHWM MJIsI TOBBIINICHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IPUMEHCHHE TPUOOPETEHHBIX 3HAHUHM M YMEHUH B TTOBCETHEBHOMN JKU3HU IS
OLICHKH IOCIIEICTBUN CBOEU AEATEIILHOCTU MO OTHOLIEHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIIOICHWE Mep TPODUIAKTUKU
3a00IeBaHM.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemass Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTeNbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHOl obsacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1st uzyueHus OMOI0THHM Ha 0A30BOM YPOBHE CpEIHET0 00111ero o0pa3oBaHuUs
otBoguTcs 68 wacos: B 10 kmacce — 34 gaca (1 gac B Hegemo), B 11 xmacce — 34
yaca (1 yac B Hezielo).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouoniorun B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccuukanus, MOJEIUPOBaHHUE, CTaTUCTUYEcKass o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konbuos, JIx. Yorcon u @. Kpux.

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

Tema 2. ’KuBble cucTeMbl U X OPraHU3ALMS.

Kusbie cuctembl (OMOCUCTEMBI) KaK MPeIMET n3ydeHust ouosnoruu. OTinane
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIbI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHI ), OMOCHEPHBI.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE DJIEMEHTHI: MAaKpPOJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€aKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
HesameHnnmble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.

®depmenTtel — Ouonormveckue Katanmzatopbl. CrtpoeHue (Qepmenra:
aKTUBHBIN 1LEeHTp, cyOcTpaTHas cneunudpuyHocts. KodepmenTtsl. BurtamuHebl.
OTnnunst GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl  (TJ0ko3a, pubo3a U JAe30Kkcupudo3a),
aucaxapuabl - (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIEH,
LeJuI003a). buonornvyeckue GyHKIMH YIII€BOJIOB.

Jlununel:  Tpurnunepuasl, Gochonunuasl, crepouabl. [ 'uapoduIbHO-
ruapopoOHble cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMHU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpHI
HyKJIeMHOBBIX KUcIOT. Ctpoenue u ¢pynkiuu JHK. Ctpoenue n gpynknuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTtonorust — Hayka o kietke. Kinerounas reopus — npumep B3auMOJIEHCTBHS
uje u HaKkToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Knerka xak 1enoctHas >xuBas cuctemMa. OOmMe nNpU3HAKU KIETOK:
3aMKHYyTasi HapykHasi memOpana, moiekyisl JIHK kak reneruueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M THpokapuoTuueckas. (OcobeHHoCTH
CTpOeHUsl MpoKapuoTudyeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOW W
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTEHKA, MITMKOKAINKC, UX
¢bynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa u ¢pynkuuu. lluronnazma u eé
opranousipl. OgHomemOpannbie opranoubl kietku: OIIC, ammapat [Nombmxw,
nu30coMbl. [lomyaBTOHOMHBIE OpPraHOMAbBI KJIETKH: MUTOXOHAPUM, TUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mmactua. HememOpanHBIC
OpraHOUJIbl KJIETKW: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUAOB KJIETKU. BKiIroueHus.

Snpo — perynstopHbiii eHTp KieTku. CTpoeHue siapa: saepHas 00oouKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. IlIneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeeneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHune MOJIeKyIbl BoJbI», «brocuuTes Oenka», «CTpoeHue MOJIEKYJIIbI OeIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue moiaekysbl
AT®Dy», «CtpoeHne 3yKapHUOTUYECKON KIETKH», «CTPOEHHE KUBOTHOM KIIETKH,
«CTpoeHHe paCTUTENBHON KIETKW», «CTpOCHHE NPOKAPHUOTUYECKON KIIETKW,
«CTpoeHue silipa KIETKH», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKOMN, OOOpYJOBaHUE IJsi MPOBEICHUS
HaOJIIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMNpenapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue CTpoeHHUS KIETOK paCcTCHHIA,
KUBOTHBIX M OaKTEepUi IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpernaparax u ux
OTHCaHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpollecca
Metabonu3Ma. Poib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTpOoHBIN U reTeporpodHbiii. Ponb pepmeHTOB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TemHoBas (a3bl (GorocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emie. Brnusaue ycinoBuii cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHHS €T
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIolue OakTepuu. 3HaU€HHE XEeMOCHHTE3a JUIs
KU3HU Ha 3eMIIe.

DOHepreTuueckuii oOMeH B KJeTke. PaclierieHue BEIIeCTB, BbIIEIEHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTallbl JHEPreTHYECKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOE dbochopunupoBaHue. O} hHeKTUBHOCTH
SHEPTreTHYECKOTO 0OMEHa.

Peakniuu wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus renernyecko uWH(pOpMAIMM B KIETKE. ['@HETHMUECKUH KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortambl TpaHcisnuu. KoampoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie ¢popMmbl ku3HN — BUpychl. Uctopust oTkpsitust Bupycos (. .
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bone3snu pacteHuii, XKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedumnmura yenoseka (BUY) — Bo3Oymgurens CIIM/]a.
OOpatHass ~ TpaHCKpWNIWA, peBepTaza W  wmHTerpasza.  [Ipodumaktika
pactpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUN.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. U. MBanosckui, K. A. Tumupszes.



Tabmunbel u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «I'eHeTuueckui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/]a,
Oaktepuodaray, «Permukamus JJHK».

Oo6opynoBanue: monenu-anmmnkauun «Yasoenue JIHK u Tpanckpunuusy»,
«buocuntes 6enkay», «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, win >KU3HEHHBbIM LMK KieTku. WHTepdaza u MuTO3.
[Ipormeccrl, mpotekaronue B uHTepdasze. Perukaruss — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmonaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJIBI.
[[uToslorMUEeCKMEe OCHOBBI PA3MHOXEHUS W  HWHIWBUIYAJbHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenue kinerkn — Muto3. Cranguu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIH KJIETKHA — aroITo3.

®opMbI pa3MHOKEHHSI OPTraHU3MOB: OecIoyioe U MmosioBoe. Buasl Oecronoro
Pa3MHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VMICKycCTBEeHHOE KIIOHHPOBAaHUE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO.

Meito3. Craguu Mmeiio3a. IIpoiecchl, mpoucxoisiliue Ha CTaausxX Meio3a.
[ToBenenne xpomocom B wMenosze. Kpoccunroep. buonornyeckuii CMbICT U
3HAYEHHUE Meno3a.

['ameTtorenes — mporecc 00pa3oBaHUSI TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH W SUYHUKU. OOpa3oBaHUE W Pa3BUTHUE IMOJOBBIX
KJIIETOK — raMmeT (CrnepMaTo30ull, SMIEeKJIeTKa) — CHEepPMAaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUsS SHIEKIETOK M crepMaTo3ouioB. OIio10TBOpEHHE.
[TapTrenorenes.

NuauBuayanbHoe pas3BuTHe (OHTOT€HE3). OMOpPHOHAIBHOE pa3BUTHE
(omOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. IloctamOpuoHnanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButme pacrenmii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:



Tabmuupl u cxembl: «@POpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kinetku Oaktepuil», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounsiii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menio3», «IIpsmoe n HenpsAMoe pa3BUTHE», «l'amMeToreHes3 y MICKONMUTAIOIIUX U
4yesoBeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPAThHI «CnepmarTo30uasl
MJICKOTIUTAIOLIETO», «SIHIeKIeTKa MIeKOonuTamero», «KapruoknHe3 B KIETKax
KOpEIlIKa JIyKa», MarHUuTHas MOJENb-allUInKaus «JlegeHue KIeTKu», MOIEb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnasi pabora Ne 2. «HaGmiomenwe MuTO3a B KIJIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3a1auu reHeTuku. McTopust pa3Butusi reHeTuku. Posib nutonoruu
U OMOPHUOJIOTHMH B CTAHOBJICHWM TCHETHKU. BKiajm poccHCKMX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. METOJAbl TEHETHKU (THOPHUIO0JIOTHUECKUH,
UUTOTC€HETUYECKUAM, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpuaHoe CcKpeuuBaHue. 3aKOH €IWHO-00pa3usi THUOPHUIOB TEPBOTO
nokosneHus. IlpaBuno nOMHHMpOBaHUA. 3aKOH pAcHICIUIEHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCMMOTO  HACJEIOBaHUS
npu3HakoB.  lluToreHernueckre - OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanu3upymoniee ckpelnBanue. Mcnoib30BaHne aHATU3UPYIOIIET0 CKPEIMBaHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe mpuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacJIeIOBaHUIO FeHOB. HapyiieHne cuersieHuss reHOB B Pe3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIECICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enetuka mosa. XpoMOCOMHOE OMpeNe/ieHHe Mojia. AYyTOCOMBI M MOJIOBBIE
XpOMOCOMBI. ['oMorameTrHele W TeTeporaMeTHble oOpraHu3Mmbl. HacnmenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MTOJIOM.

N3menunBoCcTh. BHibl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(DUKAIUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIi psif ¥ BapualmoOHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAaYECTBEHHbBIC NMPU3HAKA U HX
HopMa peakuuu. CBoicTBa MOAU(PUKAITMOHHON U3MEHUYUBOCTH.



HacnenctBenHnasi, uinuM TeHOTUIIMYECKas, W3MEHUYUMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 U TOJIOBOM MpOIECC — OCHOBAa KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ mpuYuHbl MyTanuil. MyTtarenasie (hakTopsbl.
3aKOH rOMOJIOTUYECKUX PSIAOB B HacCIeACTBEHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnas HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dvenoBeka. OCHOBHBIE METONbl T€HETHUKHU
YeJIOBEKa: F'eHCAJIOrNUCCKUM, OJIM3HEIOBEIN, IINTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpeMenHoe ONpeeICHNE TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIbIO
[MI1P-ananu3a. HacnenacTBeHHble 3a00JieBaHUSI 4YEJIOBEKa: TEHHBIE OOJIE3HHU,
00JIe3HU C HACIEJCTBEHHOW MpPeapacioiOdKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue ¥ reHepaThuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a JKM3HU, TUATHOCTUKH, MPODUIAKTUKH U JICYCHUS TeHETHYECKUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIBTUpPOBAaHUE. 3HAYCHUE MEIUITUHCKOM
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUHU TeHETUYECKUX 3a00IeBaHNI YeJIOBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
IUTOT€HETUYECKAasi OCHOBa», «3aKOH paCLICIUIEHUs MU €ro IUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramet», «JlurubpugHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpELIUBAHUS, «Meiio3y,
«B3anMoecTBUE aJJICNbHBIX TE€HOB», «l €HeTM4YecKkne KapThl PaCTCHUM,
XKUBOTHBIX U 4eJoBeKay», «l'eHeThka moya», «3aKOHOMEpPHOCTH HAacJelIOBaHUs,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbsl YemoBeka U KUBOTHBIX», «Buubl
U3MEHUMBOCTHY», «MoaudukaimoHHas M3MEHUMBOCTH», «HacnemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTallmoHHAsI K3MEHUYHUBOCTHY.

O6opynoBanue: MojAeNU-aNIUIMKAIMA «MOHOTHOPUIHOE CKpEIIMBaHUE,
«HemonHnoe nmomuHUpoBaHue», «Jurmbpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(bOpMBI KPBUTHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTropHble M IpaKTHYeCKUe PadOThI:

JlaGoparopnas pabora Ne 3. «3ydenne MoaupuKanMOHHOW H3MEHUYUBOCTH,
MMOCTPOEHUE BAPUALMOHHOTO PSila U BAPUALIMOHHON KPUBOI.

Tema 7. Cesiekunsi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak HaykKa M IPOLECC. 3aPOKIACHUE CEICKUWH U JOMECTHUKALUS.
VYuenue H. W. BaBuioBa 0 1LeHTpax MOPOUCXOXKACHUS UM MHOrooOpasus



KyJbTYPHBIX pacTeHUM. LIEHTpBI NMPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CopT,
1opoja, TaMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MaccoBblii U1 MHIUBHUYaTbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUM M KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOpOICTBEHHOE
ckpemBanue — UHOpuAMHr. Yucras auHuss. CKpelMBaHME YHUCTBHIX JIMHHI.
I'erepo3uc, wnu rubpuanas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHI.
Otnanénnas rtulOpuauzauus u e€ ycnexu. VCKycCTBEHHBIH MyTareHe3 M
MOJIYYEHUE TIOJUIUIOUAOB. JIOCTMKEHHUS CEJIEKIMA PACTEHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl
co3ganus pexomOunantHod JIHK u TpaHcrennbix opranusmoB. KietouHas
uHxeHepus. Knetounsle KynbTypbl. MUKpPOKIIOHAIBHOE PAa3MHOKEHUE PACTCHUI.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okoyioru4eckue U ITUdeckue  npoonembl. ['MO  —  TeHeTHYecKu
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBanos.

Tabmumpel U cxembl: KapTa «lleHTpBI TPOUCXOXKIESHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl qomMamHuX >XKMBOTHBIX», «CopTa KyJbTYpPHBIX
pacreHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemrka M. @. MBanoBay,
«Ilomummonausi»y, «OOBEKTHI OHOTEXHOJOTUNY», «KileTouHble KyJIbTYyphl H
KJIOHUpOBaHUE», «KOHCTpyHpPOBAaHHUE U MIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH IUIO0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03IHCTBCHHBIC PACTCHHS .

11 KIJACC

Tema 1. DBoIOIIMOHHASI OHOJIOT S,

[Ipennochliku BO3HUKHOBEHHUS HSBOJIOIMOHHONW TEOPUM. IBOJIIOIIMOHHAS
Teopus U €€ MeCTO B OMOjoruu. BiusHUE 3BOJIIOIIMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerenbcTBa HBOJIONUA. IlaleoOHTOIOrMYECKHE: TOCIEA0BATEIHLHOCTD
MOSIBICHUSI BHJIOB B IMAJICOHTOJIOTHYCCKOM JICTOIMCH, TICPEXOaHbIE (DOPMEL.
buoreorpadudeckne: cxXoacTBoO U paznmuure GayH u (HI0p MAaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKUE: CXOJICTBA M Ppa3IM4Ms SMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHUE: TOMOJIOTHYHBIC, aHAJOTUYHbIC,
pPYJAUMEHTapHBIE OpTraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OJWYECKHX IMYTEH y BCEX
OpPTraHU3MOB.



OpomonronHas teopus Y. J[lapBuna. Ilpennocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBWKyIIME CHJIBI 3BOJIOLUMM BUIOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOKEHHUE IPU OIrPAaHUYEHHOCTH PECYPCOB, HEOIpPEAEIEHHAS N3MEHUYHMBOCTD,
06opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boounn (CTI) u e€ 0CHOBHBIE MOJIO0KEHUS.

Muxkpososonus. [Tonynsinus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBrxymue cuibl ((akTOphl) SBONIOLUUU BUIOB B IpHUpoAe. MyTaluoHHBIHI
npouecc M KOMOWHATHMBHASsI M3MEHYMBOCTH. [lOmynsiiuoHHBIE BOJHBI U Jpeud
reHoB. M30as1us U1 MUrpanusi.

EctecTBeHHbIil 0TOOp — HampaBisomuil  Qakrop sBomonuu. DopMel
€CTECTBEHHOT0 0TOOpA.

[IprcnocoONIeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BoMOLUU. [Ipumepsl
OpUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMOP(O3bl U UNO-aIaNITALIUH.

Bun wu  Bugoo6pazoBanue. Kputepun Buma. OcHOBHbIE  (QOpPMBI
BUI000pa3oBaHusi: reorpaduyeckoe, IK0JIOTHUeCKoe.

MakpoosBomonus. DopMbl  3BOJMIONHUM:  (puileTHYecKas, JHUBEpreHTHas,
KOHBEPreHTHasl, napasiensHas. HeoOpaTuMocCTh 3BOJIOLMH.

IIpoucxoxeHne OT HecleUnaIu3upOBaHHBIX NpelakoB. lIporpeccupyromast
crnenuanusanusa. AganTUBHAs paauanysl.

JdeMoHcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromep, A. H. CeBep1ios.

TaOauup! u cxeMsl: «Pa3BuTHE OpraHndeckoro Mupa Ha 3emiiey, «3apobIIu

MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  GopbOBI  3a
cymectBoBaHue», «EctecTBeHHBI 0TOOP», «MHOrooOpasue COPTOB pacCTCHUI»,
«MHoroob6pasue  Mmopoa  >KUBOTHBIX», «Ilommysstuny, «MyTanuoHHas

U3MEHUUBOCTHY», «ApomMopdossly, «amoamanranum», «OOmas aereHepanus»,
«/IBmkymue cunbel 3Boarouuny, «Kapra-cxema wMapumpyra nyremectBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C PAa3IMYHBIMH THUIIAMHU OKPACKH,
HAa0Op TUIONOB M CeMsiH, KoJuteKius «[Ipumepsl 3aluTHBIX MPUCTOCOOTICHUHN Y
AKUBOTHBIX», MoAeNb «OCHOBHBIE HAMPABJIEHUS ASBOJIOLMNY», 00bEMHASA MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJuleKuusa «@DOpPMBI COXPAHHOCTH
HCKOMAEeMbIX JKUBOTHBIX U pacTeHHil», wmozaenb ammunkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3Butne Hacexkomoro», «Pa3Butue
JATYIIKWY», MUKponpenapaT «Jpozoduna» (Hopma, myranuu (HOpMbI KPbUILEB U
OKpacKH Tena).



JlabopaTopHblie U NpaKTH4YeCKHe PadoThI:

Jlaboparopnast padota Ne 1. «CpaBHeHuE BUIOB MO MOP(HOIOTHUECKOMY
KPUTEPUION.

Tema 2. Bo3HUKHOBeHHMe U pa3sBUTHE KM3HHM HA 3emuie.

JloHay4HbIE NPEACTABICHUS O 3apOXKICHUU >XU3HHM. HaydyHbple TuUIIOTE3BI
BO3HUKHOBEHHUSl >KM3HM Ha 3emiie: abOMoreHe3 W MaHcHepMus. XHUMHUYECKas
HBOMIOIUS. AOHMOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPTaHMYECKHX.
OKCIEpUMEHTAIBHOE OATBEPKACHUE XUMHUUECKOM 3BOIOIMU. HavanbHble 3Tansl
ouonornyeckoil »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHUE MNPOTOKJIETKHU. [lepBble KIETKM W HX SBOJIOLMSL.
DopMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

PasButre xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxein. Apxelickas u
nporepo3oiickass dpbl. [lameosoiickas dspa u e€ mNepuoabl: KEMOPHUNCKHIA,
OPAOBUKCKHM, CHITYPUMUCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaitHo3olickass 92pa u €€ T1epuoApl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOTOTE€HOBBIM.

XapaKTepuCTUKA KIMMaTa M TeoJIOTHYeCKHX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU W
XKUBOTHBIX. [losIBJIEHME, pacBET U BBIMUPAHUE TPYIIN KUBbIX OPIraHU3MOB.

Cuctema OpraHMYeCcKOro Mupa Kak OTpakeHHe »3BOJOIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeNIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre nmpencTaBieHui o
IPOUCXOKACHUN YeloBeKa. Meroapl u3ydeHHs aHTponorene3a. CxoiacTBa H
pa3inyus 4eI0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JIBrokyiue CHUJIBI (dakTops) aHTPOIIOTeHe3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHBIM oTOOp. OOImecTBeHHbI 00pa3  JKU3HH,
M3TOTOBJIEHUE OPYAUMN TPYAA, MBILIJIEHHUE, PEYb.

OCHOBHbIE CTaJIUH U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAJIONUTEKU, UenoBek
yMmenbiid, YenoBek npsamoxomsumi, YenoBek HeaHAepTalbCKul, YermoBek
pasymHbIi. Haxonkum HMCKOMaeMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, OO0JACTh
pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HH, OPYIHUS.

Yenoseyeckne pacbl. OCHOBHbIE  OONbBIIME  pachl:  €BPOMEOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajlougHasi  (PKBaTopuajibHas),  MOHTOJOMJHAS
(a3maTcko-amepukaHckas).  UYepTel  MPUCIOCOOJCHHOCTH  TMPEICTaBUTENCH
YEJIOBECUECKUX pac K YCIOBUSAM CYIIECTBOBaHMS. ENMHCTBO 4E€NOBEUECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:



[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxembl: «Bo3aukHoBeHne ConMHEUHOM CUCTEMBI», «PasButune
opranuueckoro Mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIEeTKay,
«ITpokapuotnueckass kietka», «COBpeMEHHasi CHUCTEMa OPTraHUYECKOrO MHUpa,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOCHHUS UEOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJIOTHUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepbie
COBpPEMEHHBIE TIOAN», «HeT0BeUeCKHUE pach».

O6GopynoBanue:  mymsiku  «l[Ipoucxoxnenne  denoBeka»  (OKOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTalIblla, KPOMAaHBLOHIIA), CIICTKU WIH
U300pakeHUsT KaMEHHBIX OpYIUN TMEepBOOBITHOTO 4YelOBeKa (KaMHH-YOIIEPHI,
pyOuna, ckpebna), TreoxpoHOJoruyeckas TaOnuma, Koyuiekius «DopMbl
COXPAaHHOCTHU UCKOIMAEMBIX KUBOTHBIX U PACTECHUI.

Tema 3. Oprann3mMbl 4 OKpYy:Kawiuas cpeaa.

DKOJIOTHS KaK HayKa. 3aJauu U pa3/ieibl IKOJOTuU. MeToAbl KOJIOTHYECKUX
UCCIIeIOBAaHUNA. DKOJIOTMYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEIOBEKA.

Cpensl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
BHYTPUOpPraHW3MEHHAs.

Okonornyeckue ¢akrtopel. Krnaccudukanus sSKoJorudeckux (HaxTopos:
abnotuyeckue, OMOTHYECKHE U AaHTPOINOreHHble. JlefcTBHE HKOJIOTHYECKHUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckue (GakTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[IpucriocoGyieHNss  OPraHU3MOB K  JICHCTBHUIO  aOMOTHYECKHX  (haKTOPOB.
buonornueckue puTMBI.

Bbuornueckue (baxkTopHI. Buner OMOTHUYECKUX B3aUMOJIECTBUIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaims,
MyTyaJIu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIH3M,
HEeWTpanu3M. 3HaUYeHHUE OWOTHYCCKUX B3aUMOACHCTBHMA JUIS CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapaKTEPUCTUKH momyJssiiiuu. (OCHOBHbIE IOKa3aTelu
MONYJISIIIUU: YHUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTbH, HPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MONYISUUU U €€ PeryJisiusl.

JdeMoHCcTpanum:

[Toptpetsr: A. I'ymOoabar, K. @. Pynwe, 3. ['ekkerns.

Tabmuter 1 cxembl: kapta «lIpupomnrsie 30HbI 3eminy», «Cpeabl oOUTaHUS
OopranusmoBy», «®@otonepuogusm», «llomynsuum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU NONYJIALNU UHPy30pun-Tydenskuny, «lluniesbie nenm.

JlaGopaTropHble M IpaKkTHYecKUue padoThI:



Jlaboparopnas padora Ne 2. «Mopdosoruyeckrie 0COOEHHOCTH pacTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 4. Coo01iecTBa M IKOJI0rMYEeCKHE CHCTEMBI.

CooOmiectBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OHOIE€HO3a: BUIOBaf,
MPOCTpAaHCTBEHHas, Tpoduueckas (muimeBasi). Bunbl-momuHantel. CBsi3M B
OuoLIeHO3E.

Dkoyioruyeckre cucteMbl (dkocucTembl). l[loHsTue 00 »dKkocucreme u
ouoreorienoze. DYHKIMOHAIBHBIE KOMIIOHEHTBl JKOCUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BelIeCTB U MOTOK YHEPTUU B DKOCHCTEME.
Tpoduueckue (muiieBbie) YpOBHM OSKOCHUCTeMbl. [IuieBbie IeMU U CETH.
OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, MNPOAYKIHS. IDKOJOTHYECKUE
NUpaMUbl: TPONYKIIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA DKOCUCTEM:
YCTOMYHUBOCTH, CAMOPETYJIsiusl, pazBuThe. CyKieccusl.

[Ipuponnbie IKOCUCTEMBI. DKOCUCTEMBI 03&P M PEK. DKOCUCTEMA XBOWHOIO
WIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTpPOIIOTeHHbIE  YKOCHCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak (akTop ycTOWUMBOCTH »3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panuilsl, coctaB U CTPYKTypa
ouochepnl. KuBoe BemectBo u ero (ynknuu. OcobeHHocTH OHMOcdepsl Kak
r00aIbHOM 3KocHucTeMbl. JluHaMuUyeckoe paBHOBecHME W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUUYECKHUE ITUKIIBI 3JIEMEHTOB (yriiepoaa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emun. AHTpPONOreHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIC YKOJIOTHYECKHUE TTPOOTIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI u YeJI0BEYECTBA. Coxpanenue
O6uopazHooOpasusi Kak OCHOBa ycTowunBocTtu 6mocdepsl. OCHOBa parmoOHAIBHOTO
yOpaBi€HUs MPUPOJHBIMU pECypcaMu W HUX UCHOIb30BaHUE. JloCTHKEeHUs
OMONOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanum:

[Moptpetsi: A. . Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuter 1 cxemsl: «[lumieBsie menw», «bUOIIEHO3: COCTaB M CTPYKTypay,
«IIpupongubie cooOmiectBay, «llenmu nutaHus», «IKOJOTHUECKas MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOWMHOrO  Jeca», «buoneno3 Bogoéma», «ArporeHo3», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JCWUCTBUS HA HOpupoAy», «Baxuhelmmne HMCTOYHUKHU
3arps3HEHUs] BO3/JyXa M TPYHTOBBIX BOA», «llouBa — BakHellllasi cOCTaBIAIOLIAs



ouochepr», «PakTopsl Aerpaganuu nousy», «llapHukoBsiil 3QpdexT», «DaKkTopsl
pPaAMOaKTUBHOIO 3arpsAsHeHust Ouocdepb», «OOwmWas cTpykTypa Ouocheps,
«Pacnpoctpanenne xkuzHu B Ouochepe», «O30HOBBIM 3KpaH OuOCPHeps,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoIe».

O6opynoBanue: Mojenb-anmIukanus «Tunuunble OMOLEHO3bI», TepOapuii
«PacTtutenbHble co00IIECTBaY, KOJIEKIUU «buonenosy, «Bpenurenn BaxxHEUIINX
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapuu M KOJJIEKUMH pAcTeHUH W
KUBOTHBIX, MPHUHAIJIEKAIINE K PA3HBIM HKOJIOTMYECKUM TpyIIaM OAHOrO BUIA,
Kpacnas xnura Poccuiickoit ®enepannu, H300paxKeHUs OXpaHSEMbIX BHUIOB
pacTeHU 1 )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBLI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero obmiero  oOpa3oBaHUSA:
JMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCS POCCUNUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOOTPENENICHUIO, HaJIu4he MOTHBAlMM K OOy4YeHHWI0  OHOJOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE HKOJOTHUYECKOTO TPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» JOCTUraroTCs B
€UHCTBE Y4YEOHOM U BOCIHUTATEIBHOW JIESITEIHPHOCTH B COOTBETCTBHUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHMS, CaMOBOCIHMTAHHS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TpyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIuMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepannu, Opupose U
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC Ppe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOCKJICHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPESHHUE >XKU3HCHHOTO
ONbITa U ONbITA JACATEIBHOCTH B IPOIECCE peaTU3allid OCHOBHBIX HAIPABICHUN
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEABHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHWH YYEOHBIX M MO3HABATENbHBIX 3aJlay, BHITIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBUS JIFOJICH C pa3HBIMU YOCKJACHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OINIMOHEHTOB TMpU OOCYXKJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IrPaXIaHCKON UJICHTUYHOCTH,
NaTPUOTHU3MA, YBAXXEHHS K CBOEMY HapoOAy, YyBCTBA OTBETCTBEHHOCTHU IIEpEN]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IPUPOJHOMY HACIIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHEe OWOJOTMHM, TOHMMAHUS 3HAYEHUA OWOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO IPHUHATUA LIEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

NOHUMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWe, COOJIOJICHWE TUTMEHUYECKUX TPaBUIl U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTbHOTO U  KOJUICKTUBHOTO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEJCTBUN W HEMPHUATUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10J00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpeC K paznuyHbiM cepaMm MpodecCHOHATbHON NESITeIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud | Pean30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU J)KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TMOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble TPH HU3YYCHUH OHOIOTHH
3HaHMSI M YMEHHS TIpU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKocHucTeM, Orochepsl);



AKTUBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUATHBIC 3KOJOTHUECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUI U IPEIOTBPAIATH HX;

HaJMYHUE Pa3BUTOTO DKOJOTHYESCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTbITa TEeSATEITHHOCTH IKOJIOTHIECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOT'O HAa JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHUTATEIIBCKOW KYJIBTYphl KaK CpeJCTBa
B3aMMO/ICHCTBHS MKy JIFOJIbMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HAayKH, OCO3HaHHS e€ polu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOIIecTBa, B MO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH Mpodsiem
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MPoOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTUYECKUX 3HAHUM B IENAX
MOBBIIIEHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJNb30BaTh IOJydaeMble 3HAHUS [JI aHauu3a |
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOyYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIIOIh30BaTh OMONIOTHYECKUE 3HAHUS IS
pemieHus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOUW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUONOrMHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAuYMMble JJs (OPMHPOBAHUSA MHUPOBO33PEHHS O00YyYarOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEeHAayUYHbIE TMOHATHS, OTpa)Karollne
LEJOCTHOCTh HAYYHOW KAapTUHBI MHpa U cHneuupuKy METOJO0B IO3HaHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHUs, SIBIEHUE, MPOILIecC,
cucTemMa, Hay4yHbIil (akT, NMPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UcclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe,  HOKCIEPUMEHT U JAPYTHXx),
yYHHUBEpCAJIbHbIE y4yeOHble JEeHCTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIC,

PETYISITUBHBIE), o0ecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COIMAJIBHOW KOMIETEHIMU OOYyYaloluXxcs, CIHOCOOHOCTh
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTPaMMBbl CpPEIHEro OOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbLHBIMHA Y4eOHBIMH NMO3HABATEJIbHBLIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUYECKOTO MBIILICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

OmpeAeisaTh LEJIH JeSITEIbHOCTH, 3ajJiaBas IapaMeTpbl W KPUTEPUU UX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TMTOCTABICHHBIMHU IEISIMU;

UCITOJTH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKABOU IPUPOJBI;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHBIC, IO
AQHAJIOTUH), BBISIBISATh 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccMaTpHUBaEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXE€MHO-MO/ICIbHBIC CpelcTBa TSI MIpeCTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIAJICTh HaBbIKAMH y4€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOM JeATebHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HUHTEpIpeTalny, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHbIE B XOJE€ pEHICHUS 3a/Jadyd  Pe3yJIbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VIHTEepHETe), aHaIu3UpPOBAThH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbopMyTHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI TIPH MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS! Y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCTIOJIB30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeIcTaBICHUS
Oounonornyeckoit mHpopManuK (CXeMbl, rpaduKH, TUArPaMMbI, TaOIUIIbI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEJICTBA TNpu pabore ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU M CHMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMCHKJIATYpY,
UCIIOJIb30BaTh W NpPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISATHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHUKALIMU BO BeeX cdepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpeAcTBa OOIEHUs, I[MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIUBHUIYATHHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEH KaXKJ0TO YeHa KOJICKTHBA;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa W KaXXJOTO yYaCTHUKA KOMaHIbl B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LIEJIEBbIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/ja4ll B 00pa30BaTeIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMPATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTECHU;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupuieckue Juisi yueoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JCATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyalUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
pe3yabTaThl MPEJACTABICHBI IO roaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAyYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUPa U HAYYHOIO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH YE€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Metadonu3M (0OMEH BEIIECTB U TMPEBpaICHUE
SHEPIruM), TOMEOCTa3 (CaMOpEryJislus), YPOBHEBASI OPraHU3aLNsl KUBBIX CHCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOIYKIIHS ), HACTIEICTBEHHOCTh, '3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAsl, XPOMOCOMHasl,
MyTallMOHHAs, UEHTpajbHasg JOorMa MOJEKYJIsipHONl Ouonorum), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 meHTpax MHOT0OOpa3us H
MPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. M. BaBuiioBa), onpenenarb rpaHUIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJeTh METOAaMHU HayYHOTO MMO3HAHUS B OMOJIOTHU: HAOIIOIEHNE U
OMHUCAHUE KUBBIX CHUCTEM, IMPOILIECCOB M SIBIICHUM, OpraHu3alusl U MPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBACHEHUE MOJIYUYEHHBIX



pE3yNIbTaTOB, MCIOJB30BAaHHBIX HAyYHBIX TMOHITHH, TEOPUA M 3aKOHOB, YMEHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIIECTB W MPEBpAIECHUS dHEPTHH B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOoro oOMEeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C [eJbl0 oOecredyeHuss OE30MacHOCTH CBOErO 370POBBS M 30POBBS
OKPYXKAIOIIUX JTFOCH, COOI0OIEHUS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, NMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BaHUS JTOCTHKCHUHN
COBPEMEHHOM owonorun W OMOTEXHOJIOTMH IS PAIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CICIICHHOE HACIEIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPUTHOTO CKpEUIMBaHUS JJIA MpeCKa3aHus HaCJeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE W MPAKTHYECKHE padoOThl, COOJIOAATH
paBuia Ipu padbore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEpP’KaHUsA, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMY IS pHbIC
MaTepHalbl), ITUYECKHWE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMONIOTHYECKYI0 MHPOPMAIUIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE W PO OWOJIOTHH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KApTHHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAEC POCCUUCKHX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DPYHKIIMOHATBLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a]1a4;

YMEHHE PACKphIBATh COJEPKAHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOIUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMUeckue (HaKTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

YMEHHE W3JIaraTh OHOJIOTMYECKHE TeOopHuH (DBOJIONMHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DSBOJIONHMH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HampaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenust o ouochepe B. U. Bepnanckoro),
OTIPEEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOCHUE H
ONMCAHHME YXUBBIX CHUCTEM, TPOIECCOB W SIBICHHMA, OpraHU3alMs W TPOBEICHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABMKCHHEC  THIOTE3bI,  BBISIBICHHC
3aBUCUMOCTH MEXKIY HCCIEAYeMbIMA BEJIMYMHAMH, OOBSCHEHHUE TOJYYCHHBIX
pE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPU3HAKKM CTPOCHHUS OHMOJIOTHYCCKUX
00OBEKTOB: BHUIOB, TMONYJSALHMA, TPOAYICHTOB, KOHCYMECHTOB, PEIYICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TIPOILECCOB: HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCITOCOOJICHHOCTH
OpraHU3MOB, JEUCTBHS HKOJOTHYECKUX (PAKTOpPOB HAa OpPraHU3MBbI, IEpeHoca
BEIIECTB M IIOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIIOTMYECKHX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpI0 oOecrieueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BaHUS JTOCTHKCHUMN
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OUOJOTHYECKUE 3a]]a4H, COCTABIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MUTaHUs );

YMEHHE BBITIOJNHATH JA0OpaTOPHBIE W TPAKTHYECKHE PabOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIC THCHMCHHBIE W YCTHBIE COOOIICHWS,
00001ass OMONIOrMYecKyr0 UHPOPMAIIUIO U3 HECKOJIBKHX HWCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 0 0 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI M HX OpraHU3aIys 1 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
. https://m.edso0.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 0 1
PEIII
https://resh.edu.ru/subject/
bu6mmoreka [IOK
4 KuznenestenbHOCTh KICTKU 6 0 1 httos://m. eds00.ru/7f41c292
Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE bubmuoreka [JOK
5 5 0 0
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 0 1 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 0 0 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 Pesepsiioe Bpemst 1 1 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 1 3



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/
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 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHBbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

DBOJIOMMOHHASA OUOJIOTHS

bubmmoreka [{OK
https://m.edsoo.ru/7f41cc74
S xnacc
https://www.yaklass.ru/

BO3HI/IKHOB€HI/I€ )41 paSBI/ITI/Ie JKU3HHU Ha
3emite

bu6moreka [IOK
https://m.edsoo.ru/7f41cc74
PEII
https://resh.edu.ru/subject/

Opranu3Mbl ¥ OKpyXarolas cpeia

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
PEIII
https://resh.edu.ru/subject/

COO6H.[CCTB3 " 3KOJIOTMYECCKHUE CUCTEMBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
PEI
https://resh.edu.ru/subject/
S kmacc
https://www.yaklass.ru/

PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Kosn4yecTBo 4yacoB
Ne Jara DJieKTpoHHbIE U POBLIE 00pa3oBaTeIbHbIE
Tema ypoka Konrpoabnbie | IIpakTnyeckue
n/n Bcero H3yYeHHUsI | Ppecypchl
padoThI padoTsbI

buomnorus B bu6mmoreka IIOK https://m.edso00.ru/863e6122

1 1 0 0
CHUCTEME HayK https://m.edso0.ru/863e632a
M

2 eTOJ}H TOSHAHIA 1 0 0 bu6mmoreka IIOK https://m.edso00.ru/863e6122
YKUBOU MPUPOJIBI.
buonornueckue

3 CUCTEMBI, TIPOTIECCHI 1 0 0 bubmuoreka I{OK https://m.edsoo.ru/863e6564
Y UX U3yYCHUE
XUMUYECKUT

4 cOCTaB KICTKH. 1 0 0 bub6nuoreka IIOK https://m.edsoo.ru/863e674e
Boman
MHHEPAJIbHBIE COJTU
b .C

5 e, Loctap i 1 0 0 bu6mmoreka LIOK https://m.edso0o.ru/863e6b72
CTPOCHHE OCITKOB
DepMEeHThl —

6 OMOJIOTHYECKHE 1 0 0 bubnuoteka [{OK https://m.edsoo.ru/863e6b72
KaTaJn3aTopHhI.

7 Vraesoasl. JInmmael 1 0 0 bu6mmoreka LIOK https://m.eds00.ru/863e6870
H

8 YIICHHOBRIO 1 0 0 bubnuoteka I{OK https://m.edsoo.ru/863e6d5c
KUCI0Thl. ATD
Uctopus u meToas

9 U3Y4EHHUS KIIETKU. 1 0 0 bubnuoreka LIOK https://m.edsoo.ru/863e6e88
Knerounas teopust



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

Knerka kak
IEJIOCTHAS JKUBasA
cucreMa

PEIII
https://resh.edu.ru/subject/lesson/5383/start/153371/

11

Crpoenue
3YKApUOTHYECKOU
KIICTKH.
JlaGoparopHas
paborta Ne 1
«3yueHne
CTPOCHUS KIETOK
pacTeHui,
KUBOTHBIX, PUOOB
1 GakTepuit o
MHUKPOCKOTIOM Ha
TOTOBBIX

MUKpOITpenaparax u

HUX OIIMCaHHUuC»

bubnuoteka [{OK https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

12

OOMEH BEIIECTB
WA METa00IU3M

bu6mmoreka LIOK https://m.edsoo.ru/863e766¢

13

doTtocunTes.
XeMOCHHTE3

bu6mmoreka LIOK https://m.edso00.ru/863e7c98

14

DHepreTu4ecKui
oOMeH

bubmuoreka I{OK https://m.edsoo.ru/863e7aae

15

JKU3HEHHBIN KT
KJIeTKH. [eneHue
KJIETKU. MuTo3.
JlaGopatopHas
paboTta Ne 2
«Habmonenue

bubmuoteka I{OK https://m.edsoo.ru/863e7dc4



https://resh.edu.ru/subject/lesson/5383/start/153371/
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

MHTO3a B KJIICTKax
KOHYHMKa KOpCIIKa

JyKa»

16

Buocunres Oenka.
Peaknus
MaTPUYIHOTO
cUHTE3a

bubnuoteka [{OK https://m.edsoo.ru/863e796e

17

Tpancasauus —
OuocuHTEe3 OeIKa

bubnuoteka [{OK https://m.edsoo.ru/863e796e

18

Heknerounsie
(hOpPMBI JKU3HU —
BHUPYCHI

bu6moreka IIOK https://m.edso00.ru/863e7540

19

®opmsbl
Pa3MHOXKCHUS
OpPraHU3MOB

bubnuoteka [{OK https://m.eds0o.ru/863e81b6
https://m.edsoo.ru/863e831e

20

Metios

bu6mmoreka LIOK https://m.edsoo.ru/863e7f4a

21

OO6pazoBanue u
pPa3BUTHE TIOJIOBBIX
KJIETOK.
O11010TBOpEHHUE.

bu6mmoreka LIOK https://m.edso0o.ru/863e81b6

22

NuauBunyanbHOE
pa3BuTHE
OpraHu3MOB

bubmuoteka [{OK https://m.edsoo.ru/863e8436

23

I'enernka — Hayka
0
HACJIEACTBEHHOCTH
Y U3MEHYUBOCTH

bubnmuoteka I{OK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH

bubmuoteka [{OK https://m.eds00.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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

HaCJleI0BaHUS
MIPU3HAKOB.
Monorubpuanoe
CKpCIIUBAHHE

25

JurudpunHoe
CKpEeUIBaHHE.
3akoH
HE3aBUCHMOTO
HaCJIeI0BaHUS
MIPHU3HAKOB

bubnuoteka [{OK https://m.edsoo.ru/863e89a4

26

CremieHHoe
HacJIeIOBaHUeE
MIPU3HAKOB.

bubnuoteka [{OK https://m.edsoo.ru/863e8c60

27

I'enernka nomna.
Hacnenosanue
MIPU3HAKOB,
CLIETNJICHHBIX C
MOJIOM

bu6mmoreka IIOK https://m.edso00.ru/863e8c60

28

M3MeHuYnBOCTb.
Henacnencrsennas
W3MECHYHBOCTD.
JlaGopaTopHas
pabota Ne 3.
N3yuenue

MO I (DUKAITUOHHO M
M3MEHUYHNBOCTH,
MOCTPOEHUE
BApUALIMOHHOTO
psina u

bubnuoteka [{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BApUALIMOHHOMN
KpUBOII»
29 iﬁgﬁi;ﬁi}iéﬂ 1 bu6mmoreka LIOK https://m.edsoo.ru/863e8efe
30 I'enernka yenoBeka 1 bu6mmoreka LIOK https://m.edsoo.ru/863e8d78
31 PesepBHbIii ypoxK.
32 Cenexuns Kkax 1 bu6mmoreka [IOK https://m.edsoo.ru/863e9214
HayKa | MpoIriece
Metonanl u
33 AOCTHIHCHIT . 1 bubnuoreka I{OK https://m.edsoo.ru/863e9214
CEJICKIIMH PaCTCHHIA
1 JKUBOTHBIX
buoTtexnomnorus kak
34 0Tpacib 1 bubnmuoteka [{OK https://m.eds00.ru/863e9336
MPOM3BOJICTBA
OBUIEE KOJIMYECTBO
YACOB I1O0 34

I[TPOTPAMME



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 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTHYyeckue
padoTsI

Jara
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

DBOJIONUA U
METOIEI €€
W3y4YEHUS

bubnuoteka [{OK https://m.edsoo.ru/863ea20e

Hcropus pazsutus
Mpe/IcCTaBIeHU 00
9BOJIIOLIUU

bubnuoteka [{OK https://m.eds00.ru/863e9570

MukposBontonus

bubnuoteka [{OK https://m.edsoo.ru/863e9cle

[Tomynmsanms kak
3IeMEHTapHast
€IVHULA BUJIA U
3BOJIIOLIMM.
JlabopaTopHas
pabota Ne 1
«CpaBHEHHE BUJIOB
o
MOP(OJIOrHIecKOMy
KPUTEPUIO»

bu6mmoreka IIOK https://m.edso00.ru/863e99c6

EcrecTBeHHBII
0TOOp  ero GopMbI

bubnuoteka [{OK https://m.edsoo.ru/863e9ed0

PesynbraTel
IBOJIIOLINHN:
MPUCTIOCOOIECHHOCTD
OpraHU3MOB U

bubnmuoreka [{OK https://m.edsoo.ru/863e9fde



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

BHUJI000pa30BaHue.

Hanpasnenus u

yTH
MaKpOIBOJIIOIIUT

bubnuoteka [{OK https://m.edsoo.ru/863e9cle

HeobpaTumocthb
IBOJIFOLIUU

S knacc https://www.yaklass.ru/

Hcropus xu3Hu Ha
3eMiie U METOEI €€
H3y4YEHUS

S knacc https://www.yaklass.ru/

10

T'unoresst
MIPOUCXOKICHUS
JKU3HU HA 3emiie

bubnuoteka [{OK https://m.edsoo.ru/863ea5a6

11

PaszButue xu3Hu Ha
3emJie 1o 3paM U
Mepuoiam

bu6mmoreka IIOK https://m.edsoo.ru/863ea6be

12

JIBYOKyI€e CHIIbI
(’;meMeHTapHbIe

(hakTophI)
ABOJTIOIIUT

bu6mmoreka LIOK https://m.edsoo.ru/863e9da4

13

OCHOBHBIC dTaIbl
3BOJIFOIIMH

PACTHUTCIIBHOI'O U
JKUBOTHOI'O MHUpaA.

bubnuoteka I{OK https://m.edsoo.ru/863ea8bc

14

CoBpemeHHast
cuctema
OpPraHUYEeCKOIo
MHUpa

bubmuoteka [{OK https://m.edsoo.ru/863ea48e

15

OBOIIONUA

bubmuoteka I{OK https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863e9c1e
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

YeJoBeKa
(anTpomnorenes)

16

JIBroKyye Cuiibl

(dpaxropsr)
aHTPOIIOTeHe3a

bubnuoteka [{OK https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaINA
SBOJIIOLIMHA YEJI0BEKA

PEIII
https://resh.edu.ru/subject/lesson/4951/start/290181/

18

UYenoseueckue packl
U IIPUPOTHEIE
azarTanuu
qeJoBeKa

bubnuoteka [{OK https://m.edsoo.ru/863eaea?

19

PesepBHBII ypoOK.

20

DKOJIOTHS KaK HayKa

PEIII https://resh.edu.ru/subject/lesson/2209/start/

21

Cpensl oOuTanus u
SKOJIOTHYECKHUE
(hakTophl

bu6mmoreka [IOK https://m.edsoo.ru/863eafec

22

Abunotnueckue
(hakTophI.
JlaGopaTopHas
pabota Ne 2.
«Mopdomnorudeckue
0COOCHHOCTH
pacTeHuil U3 pa3HbIX
MECT OOUTAHHS».

bu6mmoreka LIOK https://m.edsoo.ru/863eb10e

23

buotnueckne
(baxTopsl

bubmuoteka [{OK https://m.edsoo.ru/863eb348

24

OKOJIOTUYECKUE
XapaKTEePUCTUKHU

S xmmacc https://www.yaklass.ru/



https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://m.edsoo.ru/863eaea2
https://resh.edu.ru/subject/lesson/2209/start/
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://www.yaklass.ru/

MIOMMYJIAIHUH.

25

Coo0OmecTBa
OPraHu3MOB —
OHOIIEHO3

bubnuoteka [{OK https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKUE
CHCTEMBI
(3K0CHUCTEMBI)

bubnuoteka [{OK https://m.edsoo.ru/863eb46a

27

OcHOBHEIE
MMOKa3aTeun
9KOCHCTEMBI.
DKOIOTHYECKHUE
MTAPaMUJIBL.
CsolicTBa
9KOCHCTEM.
Cykueccust

bubnuoteka [{OK https://m.edsoo.ru/863eb5fa

28

[Tpupoaueie
9KOCUCTEMBI

SI xiacc https://www.yaklass.ru/

29

AHTpOTIOT€HHbIE
9KOCHCTEMBbI

PEIII https://resh.edu.ru/subject/lesson/2455/start/

30

buocdepa —
riio0agpHas
3KOCHUCTEMA 3EMIIU

bu6mmoreka LIOK https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBAHHS
orocdepsl

bubnuoreka [{OK https://m.edsoo.ru/863ebd16

32

YemoBeuecTBO B
o6uoctepe 3emnu

PEII
https://resh.edu.ru/subject/lesson/3896/start/17493/

33

CocymecTBoBaHue

bubmuoreka I{OK https://m.edsoo.ru/863ebale
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IIPUPOJIBI U
4eJI0BEYECTBA

34 PesepBHBIi ypoxK.

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyornios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akunoneproe obmectBo «M31aTenbcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
buomnorus 10-11, 6a30BeIil ypoBeHb, HoypouHble pa3padoTku. B.B. I[Taceunuk,

I'.T". llIgeroB, T.M. EdbumoBa. MockBa, uzgarensctBo "lIpocssmienue” 2023

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET

bu6mmoteka [IOP https://m. edsoo.ru

PEII https://resh.edu.ru/

A xmace https://www.yaklass.ru/






