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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mMporpaMMbl MO OHUOJIOTHH TEOPETUYECKYI0 OCHOBY IS
OTIpe/IeTICHUs] TMOAXOA0B K (DOPMHPOBAHHIO COAEpPKAHHUA YUEOHOTO TpeaMeTa
«buonoruss» cocraBwin: KoHuenryaiabHsle mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJIel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX ENIX U
NPUHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPEIHETO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOW MIPUPOJIHI U 00ECTICYCHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrimacHO Ha3BaHHBIM TOJOXKCHHSIM,
OTpeieTICHbl OCHOBHBIC (DYHKIIMK TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owonoruu Aa€T TMpeACTaBICHHE O MeNsix, 00 oOmei
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCA CpPEICTBAMHU
yuebHoro mpenmera «buonorus», omnpenenser 00s3aTENBHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpeleleHne 1o pa3ielnaM W TeMmaw,
PEKOMEHIyeMYIO TIOCIIeI0OBATEIBPHOCTh M3YUYCHUS YY4EeOHOTO Marepuana ¢ y4éToMm
MEXIPEJAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH OOpa30BaTEIHLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcsl.

B nporpamMe mo OWONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAIlPEMETHBIM U MPEIMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
NEeATeIIbHOCTH/YUEeOHBIX JCHCTBUM OOYYaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOTHHU, Ojarojaps 4emy B Hel
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GopMUpOBaHHEM  €CTECTBEHHO-HAyYHOI'O  MHPOBO33pPEHHUS,  IICHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, SKOJIOTHUECKOTO MBIIUIECHUS, IPEACTABICHUM O 310pOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsify ¢ U3ydeHHUEM OOIIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOCHHHU >KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTU OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOIECCOB B MPOrpaMMe MO OHOJOTHH yJEJICHO BHUMaHHE HCIOJIb30BAHUIO
MOJyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU AJISl pEICHUS MPUKIAIHBIX 3a7a4, B
TOM 4YHUCJIE: MPOPUIAKTUKH HACIIEJICTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEAMKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
1eJecO00pa3HOro TMOBENEHUS B OKpYXKaWLIeH NPUPOJHOW cpene, aHalu3a
BIIMSIHUSI XO3SIMCTBEHHOW JEATEIBHOCTH YEJIOBEKa Ha COCTOSIHME MPHUPOIHBIX H
HCKYCCTBEHHBIX KOCHUCTEM. Y CUJICHHE BHUMAHHU K MPUKIIATHON HAIIPABICHHOCTH



yueOHOro mpenmera «buonorus» mpoauKTOBAHO HEOOXOJIUMOCTHIO 0OECTICUEHUSs
YCIIOBUM ISl PELICHUS] OJJHOM M3 aKTyaJlbHBIX 3a/1au IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHusA, KOTOpas mpexanonaraer (GopMupoBaHHe Yy  O0OydaroUIUXcs
CHIOCOOHOCTH aJaliTUPOBAThCS K HM3MEHEHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCH
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0OImero 0oOpa3oBaHMsS 3aHUMAET BaXKHOE
Mecto. OHa obGecneunBaeT (OpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYMUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHM3allMd U JBOJIIOIHUH, CO3IAET
yCJIOBHUS  JIJIsi:  TO3HAHUS ~ 3aKOHOB  JKMBOM  MpuUponbl, (QopMUpOBaHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OMONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeJHero  oomero  oOpa3oBaHUs, COLMATU3ALNU
oOyuaromuxcs. M3ydyenne Ouonorun oOecreynBaeT ycioBHs Uisi (OpMUpOBaHUS
WUHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABICHUSMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (DU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MpeIMeTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpeNeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAaHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouonoruu.

OT60p coxepxkanus ydeOHOro mpeamera «buosnorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHUE
YeJIOBeKa B OKPYJKAIOIICH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCcKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3aIu
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKkTypupOoBaHHE COJAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme TI0
OMOJOTUY OCYIIIECTBIEHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUK 00
OTJIMYUTENbHBIX OCOOEHHOCTSAX XKUBOW MPHUPOJIbI, O €€ YPOBHEBOIN OpraHu3aluu u
ABONIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIICIYIOIIUE COJepKaTebHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kinerka kak Ouonoruueckass cucrema», «OpraHu3M Kak



Oouoniornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOyYalOIMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJbHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIB30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaxX, CIY>KAIIUX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX Hay4YHOT'0 MO3HAHUSI, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpoOllecCCe aHalu3a JaHHBIX O IMYTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3allNY;

CTAaHOBJIEHHE Yy OOydYamoIMXCsid O0OIel KyJIbTypbl, (GYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBICHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa WUBOW MPUPOABl HAa OCHOBAHMM 3HAHUM M OIbITA, MOIYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y O0OyYalOIUMXCS YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MCSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTUI M arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUIECKUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NIpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B TIOBCETHEBHOMN KU3HM IS
OLICHKH MOCJIEICTBUI CBOEH JESATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIOIleH cpere,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIIOICHWE Mep MPODUIAKTUKU
3a00IeBaHM.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHol obsactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHI.



JI1st u3yueHus 6MoJ0THM Ha 0230BOM YPOBHE CPEIHET0 OOIIETO 00pa3oBaHUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COILEPKAHUE OBYYUEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOIOICHUE, SKCTIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
KUBOU MPUPOIBI».

O6opynoBanue: Moenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAA W
YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
GyHKIMHN OEJIKOB.



®epmeHTl — Ouosiormdyeckue kartanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmenTtsl. Butamunsl.
Otnuuust pepMEHTOB OT HEOPTraHUUECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  Je30Kcuprbdo3a),
nucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTeH,
1esuioI03a). buonornvueckue GyHKIMH YIII€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble  cBoilicTBa. buonormdeckue ¢GyHkuup JunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

Hyxnennossle kucnorsl: JHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHoOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTonorust — Hayka o kietke. Kinetounas Teopus — mpuMep B3aUMOJIEHCTBHS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckumii ammapar,
cuUcTemMa CUHTe3a Oerka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIUYMUS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsA CTE€HKA, TIIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBoiicTBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[Tpoucxoxaenne MHUTOXOHIApUN W Tuiactud. Bunbl 1oiactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHbiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEHIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe pacCTUTENBHON KIETKN», «CTpoeHHE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opyioBaHue: CBETOBOM MHMKPOCKOM, OOOpYJOBaHUE MJid MPOBEICHUS
HaOJIIOJICHUM, W3MEPEeHHM, JKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHast pabora Ne 2. «lM3ydyeHue cTpoeHHs] KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUi IMOJ, MHUKPOCKOTIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIH3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipollecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHnToB
B 0OMEHE BEIIeCTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3pl (oTocuHTe3a. Peakuuu
doTocunTe3a. IhPekTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIomue OakTepuu. 3HaUeHUEe XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuerieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W  uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptperst: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nmuTanusy, «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xuzHeHHbll nukin Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Monenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIM LUK KiIeTku. MHTepdaza u mutos.
[Iporeccrl, mpotekaronue B uHTepdasze. Perukaruss — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAbOp — KapHUOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUEeCKMEe OCHOBBI Pa3MHOXEHHUS U  WHIMBUAYAIBLHOIO  pPa3BUTHUA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKU CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JEJICHWE HaJBOE, IIOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJEKIINU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT O€CIIOI0TO.

Meito3. Craguu Mmeiioza. Ilpoiecchl, nmpoucxoasiye Ha CTaauiax MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[l, SIIEKIeTKa) — CIEePMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OILI0OA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
nIpoOsieHne, racTpyisanus, opraHoreHe3. I[locTomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue
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Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHmii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOECHHE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u  cxembl: «@DPOpMBl Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «lIpsmoe u HenpsAmoe pa3zBuTHE», «['aMeToreHe3 y MiaeKONMUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparthbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIEr0», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJeb-anmuiukanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Ne 3. «HaGmromeHwe mMuTOo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIan poCCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEeHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUI). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHneneMm.
MonoruOpuiHOe CKpeluBaHuEe. 3aKOH €IUHO-00pasusi THOPHUIOB IIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpemuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOWIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

Cuemiennoe  HacnenoBanwe mpu3zHakoB. PaGora T. Moprana mo
CLEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.
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I'enetnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBI U TOJOBBIE
xpoMmocombl. ['omorametrHesle W reTeporaMeTHble opraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLIEMIJICHHBIX C MOJIOM.

M3meHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJIEICTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaimoHHbIN psif ¥ BapualmoOHHas KpuBasl.
Hopma peakunu npusnaka. KoauyecTBEHHbIE M KAYECTBEHHBIE NMPU3HAKU U HUX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUMHYECKas, W3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukaius MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETUKHU
YyeJIOBEKa: F'eHCaJIOTNYEeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OmpeesIeHUE reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamm3a. HacnencTtBennble 3a0ojeBaHUsS 4YeJOBEKa: TCEHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM IPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtuueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPOPUIAKTUKHA U JICYCHUS T€HETUYECKUX
Oone3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TCHETHICCKUX 3a00JI€BaHMI YeII0OBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHHUE H  €TO0
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHOe  CKpelIMBaHHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBaHUSAY, «Meiio3y,
«B3auMoenucTBUE AJUIENBHBIX TE€HOB», «l'eHeTnueckue KapThl paCTCHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCJeIO0BaHUS,
CHEIUVIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakTopay, «['eHeTnka rpyI KpoBu», «MyTalluOHHAS H3MEHIHBOCTD.

O6GopynoBaHue: MOJSTU-AMIIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
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XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOpMa, MyTanuu
(OpMBI KPBUTLEB U OKPACKH Tena), repdapuit «I'opox moceBHON».

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3ydueHue MoaupUKalIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas pabotra No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKALMS.
Yuenne H. WM. BaBuioBa 0 MEeHTpaxX MOPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBbIE METOJIbI CeJICKIIMU. MacCOBbIN M MHAUBUAYAIBHBIA OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpelrBaHHE YWCTHIX JTHUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHWe — ayTOPUAMHT.
Otnanénnas rtubpuauzanus u €€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 W
NOJIyYEHUE MOJUIIOUAO0B. JIOCTMKEHUS CENeKIMH PpACTEHUU, >KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tallbl
co3nanuss pexkomOuHaHTHOM JIHK wu TpaHcreHneix opranm3moB. Kierounas
nHxeHepus. Knertounbele KyJibTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W ITHYeckue  mpobimembl. MO —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHras ruopuausanus», «Padotel akagemuka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OuUOTEXHOJNOTUW», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.
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JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU pPACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIOIHOHHASI OHOJIOTUSI.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa 3BoNONMHU. [lajeoHTONnOrMYeckue: mNOCIEA0BATENIBHOCTh
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTHYHEIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpenanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIIONUU BHAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE TMPU OTrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunrerndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIa U 3BOJIIOLIUH.

JIBxymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
mpolecc U KOMOWHATHBHASsI W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BOJHBI W Jpeid
reHoB. M30s1ust 1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBiusomuil Qakrtop dBomronuu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEeHHOCTh OPraHU3MOB Kak pe3yibTaT »dBOMIONUU. [Ipumeps
MPUCTIOCOOJICHHIA Y OpraHu3MOB. ApoMOpGh 036l ¥ HIHO-aTaNTAIIHH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopmMbl  IBOMONHH:  (prsieTHYecKas, JAUBEpreHTHa,
KOHBEPreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HecleuualIu3upoOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.

JdeMoHcTpanum:
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Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, 2. I'ekkensb, @. Mromiep, A. H. CeBepuos.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpToOB pacTEHUN»,
«MHoroo6pasue  mopoA  KHUBOTHBIX, «[Tomyssiuny, «MyTauuoHHas

W3MEHYUBOCTHY, «ApomMopdo3b», «Waumoamantanumn», «OOIIas aereHepanus,
«/IBmxkymue cuibl sBomonUNY», «Kapra-cxema MapuipyTta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuEe», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuiekiusa «[IpumMepsl 3alIMTHBIX TPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS ABOJIONHUNY», 00bEMHA MOJETh
«CTpoeHHE TOJOBHOIO MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «@DOpMbI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojenb ammiukaius —«llepekpéct
XpOMOCOM», BiaxHble TmpenapaTtel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, MyTtaniuu (opMbl KPBIIbEB U
OKpacKH Teja).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTA OpraHu3Ma |
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HU HA 3em.ie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCNEepUMEHTAIIbHOE MOATBEPKACHUE XUMUYECKOHN 3Bofouu. HavanbHbie 3Tanbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuojaM. Kartapxei. Apxeiickas u
nporepo3oiickas Hpbl. llaneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass »3pa u €€ mnepuoApl: NaJICOr€HOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.
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XapaKkTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMOopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro MHUpa Kak OTpaxkeHHe 3BoMonuU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHe3a. (Cxoactsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE NOJIOKEHHUE YEJIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HM,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, Yenosek HeanaepTranbCckul, Yemosek
pasyMHblii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  MpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Onmapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl U cxembl: «Bo3nukHoBenne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHUE AaHATOMUYECKUX YEpPT CTPOCHMSI UEJOBEKAa M YEJIOBEKOOOPa3HBIX
o00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKkue pacei».

O6opynoBanue:  Mymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEepTalblla, KPOMAHBOHIA), CIICTIKM WIH
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TeoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble H MpaKkTH4ecKHe padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).
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OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WIK KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpYyKAKOLIas cpeaa.

DKOJIOTUS KaK HayKa. 3a1auyd U pa3feibl SKOJIOTMU. MeTobl SKOIOTHYECKUX
HCCIIEOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue ¢akropel. Krnaccudukanus >SKOJOTHYECKUX (PaKTOPOB:
abuotuyeckue, OMOTHYECKHE M aHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTUYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTUYECKHX B3aWMOJACHCTBUN I CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH momyJyisiiuu. (OCHOBHBIE IOKa3aTelu
NOMYJIALIMU: YHCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J{lnHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanun», «3aKOHOMEPHOCTH pocCTa
YHUCIICHHOCTHU NOMYJSAIUuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHas padota Ne 3. «Mopdomoruiueckue 0COOEHHOCTH PACTCHHUI U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLNUI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01ecTBa M 3K0JI0TH4YeCKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0OBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuieBasi). Bunbl-momuHanTel. CBs3M B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IMPOAYLIEHTHI,
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KOHCYMEHTBI, peaylieHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (mUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMIlEeBblE 1LENu W CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M PeK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. JXKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rI00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUECKHE UKLl DJIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiid. AHTPOTIOreHHBIE U3MEHEHHs B Onocdepe.
['mob6anbHbIE 2KOJIOTHYECKUE MPOOIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa ycToWuuBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJI€HUsI MPUPOAHBIMM pECypcaMM M HUX HCHOJb30BaHHE. JloCTHKEeHUs
OMOJIOTMY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. U. BepHajackuid.

Tabmunpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJOrMYECKas MHPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOWHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA HOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlasi COCTaBIAIOLIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiil d3ddexT», «DakTopshl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunuaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiun «buorienosy», «Bpeaurenu BaxxHEHINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuui ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJOTMYECKUM TpylIaM OJIHOIO BHUJA,
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Kpacnas xnura Poccuiickoit ®enepannu, H300paKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMHA IIPOI'PAMMBI 110
BNOJIOTN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHHIO, HaJuyue MOTHBAlMM K OOYy4YeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OKOJOTHMYECKOTO ITPAaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS MpeameTra «bhosiorus» ITOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U Ty XOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MMATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapIIeMy IMOKOJCHUIO,
B3aMMHOT'O YBa)KCHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIulysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JIOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B MPOIECCE Peaanu3alid OCHOBHBIX HANPaBJICHUMN
BOCIIUTATEIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;
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OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7[a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJIHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€SATEBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOSIIEE MHOMOHAIMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJOTMH, TOHMMAaHUS 3HAYCHUS OWOJOTMM B IMO3HAHUH 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammure OTteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuuyeckoro Bocnutanus, GopMHUPOBAHMS KYJbTYPbl 310POBbS H
IMOIMOHATBLHOTO 0JIArOMOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIYCK (YHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  pealu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHWIO M C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) IKOJIOTHY€ECKOT0 BOCITUTAHMSA:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HMX BO3MOXHBIX [MOCHEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIb30BaHUEM  (COONIOJICHHE  MpaBWJI  TMOBEJACHUS B MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);
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AKTMBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpene, YMEHHE TPOTHO3UPOBATH HEOJArONMPHUSTHBIC SKOJIOTHUUYCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U IPEIOTBPAIIATH HX;

HAJIMYUE Pa3BUTOTO SKOJOTHUECKOT'O MBIIICHHUS, YKOJIOTHISCKOU KYIbTYPHI,
OTbITa JeSATETHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUICCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM MPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPOoOJIeM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOM NMBHIM3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUS OOIIEH KyNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTHU OOydYarommxcs, GopMHpYyeMOit
MIPY U3y4EeHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS MJis aHaiu3a u
OOBSICHEHHS SIBIICHUW OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YMEHHUE JleJlaTh OOOCHOBAaHHBIC 3aKIIOUYCHHUS HAa OCHOBE HAY4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOU IeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAYyUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOM KapTHUHBI MHUpa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs, sBJIIEHUE, MpoIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONIOJEeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yYHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIre dbopmMupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYaroumxcs, CIOCOOHOCTh
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W  YHUBEpPCAJIbHBIC ydYeOHBIC JICHCTBHUS B
MIO3HABATEILHON U COIMAILHOMN TTPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI IMPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH yYueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe JeHCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCHU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh UX XapaKTepHBIC NMPU3HAKH, YCTaHABIHNBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHE MMOHATHS ISl 0OBSICHEHUS (AaKTOB M SBJICHUM
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpeACTaBICHHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a
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TaKkKe  MPOTUBOPEYMH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX PeajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIQJICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMH  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3a7a4, IPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HaHMSI, €r0 HHTEPHpPETallH, TNPEeoOpPa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THI MBINUICHUS, BIaJICTh HAYYHOW TEPMHUHOJOTHECH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOAUTh apTyMEHTHI [JIs JI0Ka3aTesIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JIacTH
KU3HEEATETHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJEH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MHPOpMANHNH (TEKCTE YIeOHOT O
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



25

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

(GbOopMyIHpPOBATh 3aMPOCHl U MPUMEHSITh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4EeOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCIIOJIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHpopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEJACTBA TpH paboTe C
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XHMHYECKUE, (Qu3ndeckue U
MaTEMaTUYCCKUE 3HAKH W CUMBOJIBI, (OpMYIBI, aOOpeBHATypy, HOMECHKJIATYpY,
UCIIOJIb30BaTh W MNpPeoOpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(POPMAIIMOHHON 0€301aCHOCTH JTUYHOCTH.

OBiaeHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmenue:

OCYHIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIBHO BBIMOJIHEHUS Tpe/jiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSITYATh KOH(JIMKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOM popme hopMyITupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NMOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUH YIeOHOHN 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,
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NpUHUMATh 1EJIM COBMECTHOM  JEATENBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JEHMCTBUM,
pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HWJIEUM C MO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TNOBEAEHHWE B Pa3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUIsl BBISBICHUS MpoOJeM M HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MPUPOE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIIATh IMO3HABATENIbHYIO NIESITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW DJPYAHUINU B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLIEHUBATh PHCKH WU CBOEBPEMEHHO IPHUHUMATH PEUICHUS MO HUX
CHIDKCHUIO;
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IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npenmera «buomaorus»
HAy4HbIC 3HAHUWS, YMEHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, MHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallusiX, CBS3aHHBIX ¢ Ouosorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTHMH B CUCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHWE OMOJOTHUYECKUX TEPMHHOB W TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMPEBpaIICHUE
SHEPI'uM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKHE TEOpuH (KJIeTOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onmpeaensiTh rpaHUIlbI
UX OIPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYMHAMH, OOBSICHEHUE IMOIYyYEHHBIX
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pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: 0OMEHa BEILIECTB W IMpEBpalleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO pPa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTYYCHHBbIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKHUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0pPOBbS U 30POBbS
OKPY’KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, TOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHMS JTOCTHKCHHM
COBpPEMEHHOMN owooruu u OMOTEXHOJIOTUH TUTST PaIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7a4d Ha MOHO- U
JTUTUOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HaCJeIOBaHUE, COCTABJIATh CXEMBI
MOHOTHOPHTHOTO CKpEIIMBaHMS IS TpEJCKa3aHWs HACIICOBAaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHE PadOThl, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

yMEHHE KpPUTUYECKH OIICHUBaTh M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO COJEPKaHMS, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MacCOBOM MH(OpMAIU, HAyYHO-TIOMY S pHbIC
MaTepHalbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001ast OMONOTHYecKyt0 UH(POpMAIIMI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
K1acce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHUU B CUCTEME HAYYHOTO
3HaHHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPAa W HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIA PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMUeckue (HaKTophl,
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DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHTHI, I[ENu MUTaHUS,
AKOJIOTUYECKasl MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (SBOJIOIMOHHAs Teopus Y.
JlapBuHA, CHHTETHMYECKass TEOpHUs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. bapa, uepenoBaHus riaBHBIX HalpaBlIe€HUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. 1. Bepnanckoro),
OTIPEISISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alusi U TMPOBEIACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHWE TMOTYyYEeHHBIX
pPEe3yIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TIOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TNPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOJEHHOCTH
OpraHWU3MOB, JICHCTBUS JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHHS OHOJOTUYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpl0 oOecrieueHusi O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Ccpele, MOHMMaHUE HEOOXOJWMOCTH HCIOJIB30BAHMS JTOCTHXKCHHIM
COBPEMEHHOW OMOJIOTUH ISl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE pemiaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1a4l, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U SHEPTUU B SKOCUCTEMAaX (LIEMH TUTaHUsA);

YMEHHE BBITIOJNHATH JAOOpPATOPHBIE M MPAKTUYECKHUE PaldOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U Ja00OpPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOW MH(pOPMAIIUU, HAYIHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IHUCHMEHHBIE U YCTHbIE COOOIIEHUS,
000011ass OMONOrMYECKyt0 UH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAaMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie) JonosiHuTeIbHASA
Konrpoububie | IIpakTHyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE uHdopMmanus
padoThI padoTsbI
pecypchl
1 JKuBble cUCTEMBI B UX 1 bubmorexa [IOK ¢. 3-5 yueb.
Opra"u3aus https://m.edsoo.ru/7f41c292
9 XUMHUYECKHUH COCTaB U 8 1 bu6mmoreka [IOK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
bu6moreka [JOK
XK 1
3 FSHEASHTEILHOCTD IICTRH 6 https://m.edsoo0.ru/7f41c292
PasmHoxkeHue n
4 WHIUBUAYyaIbHOE Pa3BUTHE 5 1 bubmroreia LIOK
AHBIILY P https://m.edso0.ru/7f41c292
OpraHu3MOB
5 HacnencrBeHHOCTh B 8 15 bubnuorexa [JOK
U3MEHYMBOCTh OPraHU3MOB ' https://m.edsoo.ru/7f41¢c292
6 Cenekuusi OpraHnu3MoB. 3 1 bubnuoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
7 buonorus xak Hayka 2 0.5 bubamorexa LOK
https://m.edso0.ru/7f41c292
bubnuorexa [JOK
8 P 1
CACPBHOC BpeMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 5 4
[NPOI'PAMME



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

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie) JdonosiHuTeIbHASA
Kourpoububie | IlpakTHyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE uHdopMmanus
padoThI padoTsbI
pecypcsl
1 DBOJIFOIIMOHHAS OMOJIOT U 18 1 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHUE U Pa3BUTHE bubnuotexa [JOK
2 18 1 0.5
YKU3HU Ha 3emMIie https://m.edsoo.ru/7f41cc74
OpranusMsl ¥ OKpYKaroIas bubnuoreka [JOK
3 12 1 1
cpena https://m.edsoo.ru/7f41cc74
CooOmecTBa u bu6mmoreka [IOK
4 18 1 1.5
JKOJIOTUYECKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 P 2 0 0
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOTPAMME



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

10 KJIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne ara uudgpoBbIe OIIOJIHUTEJIbHAS
Tema ypoka KonTpoubnsbie | IlpakTnueckue A op A
n/n Bcero H3y4eHusi =~ oOpa3oBaTesIbHbIE uH(popmanus
padoThI padoTsbI
pecypchl
B bu6moreka [IOK
HOJIOTHS B CUCTEME
1 a 1 https://m.edso0.ru/863e6122
YK https://m.edsoo.ru/863e632a
MeTto bl TO3HAHUS
YKUBOU TIPUPOIBIL.
[IpakTnueckas
paborta Ne 1 Eu 10K
nOInOTEKA
2 5! 1 0.5
(ICTOTL3OBAMIE https://m.edso0.ru/863e6122
pa3IUYHBIX METOOB
MIPU U3YYCHHUH
OHMOJIOTUYECKUX
00BEKTOBY
buoigornueckue
3 CHUCTEMBIL, [IPOLIECCHI 1 Eubmorexa HOK
> TTPON https://m.eds00.ru/863e6564
U UX U3y4eHUE
XHUMHYECKHUI COCTaB
4 wierki. Bona i 1 bu6mmoreka [JOK
e https://m.edso0.ru/863e674e
MUHEpalbHbIE COJIN
5 benku. CocraB u 1 bu6mmoreka [JOK
CTpoeHHue OeJIKOB https://m.edsoo.ru/863e6b72



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
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depmMeHTh —
OMOJIOTUYECKHE
KaTaJau3aTophbl.
JlaboparopHas
pabota Ne 1
«M3yueHne
KaTaJIUTUYECKOMN
aKTUBHOCTH
(dbepmeHTOB (Ha
MpUMepe aMuiIasbl
WJTU KaTajiasbl)»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

Vraesoasl. JInmmael

bu6moreka [IOK
https://m.edso0.ru/863e6870

Hykneunosbie
KuciaoTel. ATD

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

Hctopus u meTosl
W3YYEHHUS KIIETKU.
Knerounas teopus

bu6moreka [IOK
https://m.edsoo.ru/863e6e88

10

Kinerka kax
LEJIOCTHAS KUBasi
cucremMa

11

Crpoenue
IyKapUOTHYECKON
KIICTKH.
JlaGopaTopHas
pabota Ne 2
«M3yuenune
CTPOEHHUS KIETOK
pacTeHui,

0.5

bubnuoreka [[OK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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KUBOTHBIX, TPHOOB U
OakTepuit o
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIIpenaparax u
WX OTIMCAaHUE»

OOMeH BEILIECTB WIIH

bu6mmoreka [{OK

12 MeTaboJI3M https://m.edso0.ru/863e766¢
13 doTocuHTE3. bu6mmoreka [{OK
XeMoCcHuHTEe3 https://m.eds00.ru/863e7c98
14 DHEePreTU4eCcKuil bubnuorexa [JOK
oOMeH https://m.edsoo.ru/863e7aae
Ku3HeHHBIN UK
KieTku. [lenenue
KJIeTKH. MuTo3.
JlabopaTopHas
15 pabota Ne 3 05 bubnuoreka [IOK
«HaoOmronenue https://m.edso0.ru/863e7dc4
MHTO3a B KJICTKaX
KOHYHKA KOpeITKa
JIyKa Ha TOTOBBIX
MHKpOIIpernapaTax»
buocunres Oenka.
Peakius
16 MaTpUYHOTO bubnuoreka [IOK
CHUHTE3A. https://m.eds00.ru/863e796e
Tpancnsauus -

onocuHTe3 OenKa.



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
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Hexknerounrie

bubmnoreka [IOK

17 (opbt i3 - https://m.eds00.ru/863e796e
BHPYCHI.

Kontponbhas
pabota Nel o Teme:

18 "XuMHUeCKUH bu6mmoreka [{OK
COCTaB, CTPOCHHE U https://m.eds00.ru/863e7540
KUBHECATCIILHOCTh
KJIeTKH"

Dopmbl bubnuoreka [JOK

19 Pa3MHOXCHHS https://m.edso0.ru/863e81b6

OPraHu3MoOB https://m.edso0.ru/863e831e
. bubnuorexa [JOK

20 Meiios https://m.edso0.ru/863e7f4a
O6pazoBanue u
pa3BUTHE MOJOBBIX
KJIETOK.

O1u1010TBOpEHKUE.

21 JlaGopaTopHas 05 bubnuoreka [JOK
pabota Ne 4 https://m.edso0.ru/863e81b6
«3yuenue
CTPOEHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»

29 pH;HBEiEEYaHBHoe bubmuoreka [JOK

https://m.edso0.ru/863e8436
OpraHU3MOB
23 I'enernka — Hayka bubnuorexa [IOK

O HAaCJICACTBCHHOCTH

https://m.edso00.ru/863e86f2



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
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1 U3MCHYHUBOCTHU

24

3aKOHOMEPHOCTHU
HaCJIeI0BaHUS
MIPU3HAKOB.
Monorubpuanoe
CKpeIIMBaHNE

bu6mmoreka [IOK
https://m.edso0.ru/863e8878

25

JurubpuHoe
CKpEILMBaHHUE.
3akoH
HE3aBHCHMOT0
HacJe0BaHus
MIPU3HAKOB

bu6mmoreka [{OK
https://m.edsoo.ru/863e89a4

26

CuenseHHoe
HacJe0BaHUE
MIPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«3yuenue
pe3yNIbTaToOB
MOHOTHOPHUIHOTO U
JTUTHOPHUTHOTO
CKpEILUBAHUS Y
po30¢uUIBI HA
TOTOBBIX
MUKpOTpernaparax»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c60

27

I'eneTnka momna.
HacnenoBanue
MPU3HAKOB,
CIICTIJICHHBIX C

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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I10JIOM

28

N3MeHYMBOCTb.
HenacnencrBennas
U3MEHYUBOCTD.
JlaboparopHas
pabota Ne 6.
N3yuenune

MO (DUKAITUOHHOU
W3MEHYUBOCTH,
MMOCTPOCHUE
BapUAIMOHHOTO
psana u
BApHUALIMOHHOMN
KpUBOW»

0.5

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

29

HacnencrBennas
W3MEHUYUBOCTb.
JlaGopaTopHas
pabota Ne 7.
«AHanu3 myTtanun y
po30¢uUIIBI HA
TOTOBBIX
MUKpOTpernaparax»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'eneTnka yenoBeka

bubnuoreka [[OK
https://m.edsoo.ru/863e8d78

31

KonTposbHas
pabota Ne2 o Teme
«HacnencTBeHHOCTh
1 U3MEHUYUBOCTh
OpPraHU3MOBY



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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32 Cenekuus Kak HayKa 1 bubnuorexa [JOK
U MpoLecC https://m.eds00.ru/863e9214
Metonasl u
33 OCTHIKEHUSI 1 bu6mmoreka [IOK
CEJIEKIIMU PACTCHUI https://m.eds00.ru/863e9214
1 JKUBOTHBIX
buoTrexHonorus xak
34 oTpaci 1 bu6mmoreka [{OK
https://m.eds00.ru/863e9336
MIPOU3BO/ICTBA
OBIIEE KOJIMYECTBO
YACOB I1O0 34
I[MPOI'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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11 KVIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Jara
uugpoBbie JononanurenbHa
n/ Tema ypoka Bceer KoHTpoJbHbI IIpakTHYecku H3Yy4YeHH
o0pa3oBaTe/bHbIE g nHpopmanus
n 0 e padoThI e padoThl |
pecypcsl
1 DBOJIONHS 1 METOIbI 1 bubmmoreka [{OK
€€ N3y4CHHUS. https://m.edsoo.ru/863ea20e
Wcropus pazButus bubnuorexa [JOK
2 MpeCTaBICHHI 00 1 https://m.edso0.ru/863e957
JBOJTFOLIUHI 0
dopmupoBaHHE
3 CHHTETHYECKOU 1
TEOPHUH IBOJIIOLIUN
buoreorpaduueckue,
AMOPHOJIOTHUECKHE 1
CPaBHUTEIBHO-
4 1
MOp(hOIOrHIeCKre
METO/Ibl U3y4EHUs
9BOJIIOLIUI
[Taneonrosnornyecku
5 € METOIbl U3yUeHUs 1 bubnuorexa [IOK
3BOJIIOLIUH. https://m.edsoo.ru/863e9cle
Maxkpo3BoroIus.
5 Bun, ero kpurepuu u 1
CTpYKTypa
7 [Honmynsauus xkak 1 05 bu6mmoreka [JOK
3IIeMEHTapHast ' https://m.eds00.ru/863e99¢c



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

40

eIMHUIIA BUJA U
HBOJIIOLIUH.
JlaGoparopHas
pabota Ne 1
«CpaBHEHHE BUJIOB
o
MOpP(hOJIOTHIECKOMY
KPUTEPHIO»

[op)

OTansl
9BOJIFOIHOHHOTO
mporrecca:
MHUKPOIBOJTIONHS U
MaKpO3BOJIIOITHSI.

[Ipucnocob6aeHHOCTH
OpPraHu3MOB KaK
pe3yibTat
MUKPOIBOJIOIUH

10

Bunoo6pazoBanue
KaK pe3yJbTar
MHKPO3BOJIIOIIHNH.
CBi3b
MHKPO3BOJIIOINH H
SIMUAEMHOJIOTHH

11

PesynbraTel
3BOJIIOLIUU:
MIPUCIIOCOOIEHHOCTD
OpPraHu3MOB U
BHUJI000pa30BaHue.
JlaGopatopHas

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9fde
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pabota Ne 2
«Onucanue
MPHUCTIOCOOICHHOCTH
opranusma u eé
OTHOCHTEIIHOTO
XapaxkTepa

12

JIBrOKyye CHIIbl
SBOJTIOIMH BUIOB T10
Y. lapBuny.

13

JIBYOKyIe CHITBI
(anmemeHTapHbIe
(hakTOpBI) IBOITIOIUN

bu6moreka [IOK
https://m.edsoo.ru/863e9da
4

14

EcrecTBennsiii 0TO0p
1 ero (popmsl

bu6moreka [IOK
https://m.edsoo.ru/863e9ed
0

15

EcrecTBennsIii 0TOOP
— HaNpaBJISIOIINI
(hakTop BOIIOIIHI

16

Hamnpasnenus u nytu
MaKpO3BOJIOLUU

bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle

17

O061mue
3aKOHOMEPHOCTH
SBOJIIOLIUA

18

KoHnTposabsHas paborta
Nel 1o Teme:
"DBOJIFOLIMOHHAS
ouosorusa"

19

I/ICTOpI/IH JKHN3HHU Ha



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9c1e

42

3emMiie 1 METOIBI €6
HU3Y4YEHUS

20

T'unoresnl
BO3HUKHOBEHUS
JKU3HHU HaA 3emiie

21

T'unoresnl
MIPOUCXOKICHUS
JKU3HU HA 3emiie

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

22

PaszButue xu3Hu Ha
3emuie 1o 3pam U
nepuoaam

bu6mmoreka [IOK
https://m.edsoo.ru/863ea6be

23

Oransl pa3BUTHA
KU3HU Ha 3emiie

24

OCHOBHBIE 3TaIIbI
HEOpraHUYeCKOn
3BOJIIOIIUA

25

HavanpHubie sTamnsl
OPraHu4ecKou
9BOJTIOIIHI

26

DBOJIIOLUS DYKapHOT

27

OCHOBHBIC dTaIlbI
3BOJIFOIIMH
PACTUTCIIbHOI'O MHUpaA

28

OCHOBHBIC dTaIlbI
OBOJIIOIINH
JKUBOTHOT'O MHUpa

29

OCHOBHBIE 3TAIIbI
3BOJIIOIIUA

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ea8bc



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

43

pPacTUTENBHOIO U
JKUBOTHOTO MUpa.
[IpakTnueckas
pabota Ne 1
«M3yueHne
HCKOIIAeMBIX
OCTaTKOB PAaCTCHUH U
KUBOTHBIX B

KOJUTCKITHSIX)
CoBpemeHHast
30 ceTeMa bu6moreka [IOK
https://m.edsoo.ru/863ea48e
OpPraHWYECKOTO MHUpa
31 DBOJIFOIMS YEI0BEKA bu6moreka [IOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JIBMKYIIIAE CUTTBI bubnuorexa [JOK
32 (dakTopsI) https://m.edsoo.ru/863ead4
aHTPOTIOTeHE3a 4
33 OcCHOBHBIE CTaANH
ABOJIIOLIMH YE€JIOBEKa
UenoBeueckue pacsl
34 — bu6mmoreka [JOK
prp https://m.edsoo.ru/863eaea2
aJlanTaiy 4eJI0BeKa
PesepBHbIit ypok.
O060011IeHNE IO TEME
35 «B03HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emuie».
36 KonTponsHas pabora



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

44

Ne2 mo teme:
"BO3HUKHOBEHUE U
pa3BUTHE )KU3HU Ha
3emie"

37

DKoJorus Kak HayKa

38

Cpensl oOuTanus u
HKOJIOTUIECKUE
(bakTopsl

bubmmoreka [{OK
https://m.edsoo.ru/863eafec

39

AOnornueckue
(daktopsl. CBeT Kak
SKOJIOTUYECKUI

(bakrop

40

AbGuoTnueckue
(hakTophI.
Temneparypa kax
9KOJIOTHYSCKHI

(dhaktop

41

Aolunornueckue
(hakTophI.
BnaxxHocTh Kak
9KOJIOTHYSCKHI
(hakTo

42

Abuotuyeckue
(hakTophI.
JIaGopatopHas
pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863eb10
e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

45

pacTeHui U3 pa3HbIX
MECT OOMTaHUS.

43

buornueckne
(baxTopsl

bu6mmoreka [IOK
https://m.edsoo.ru/863eb34
8

44

buornueckne
(bakTopsl

45

DKOJIOTHYECKHE
XapaKTEPUCTUKHU
TIOTTYJISIIIAH.
[IpakTrnueckas
pabota No 2
«BpIsiBIEHUE YEpPT
MPUCIIOCOOJIEHHOCTH
OpraHu3MOB K
BO3ICUCTBHIO
9KOJIOTHUECKUX
(hakTopoB»

0.5

46

OKojorudueckas
CTPYKTypa
MOMYJISIIHUH.
JmHamMuka
MOITYJISIAU U €€
perynsuus

47

DKoJornyeckas
HUIIIA BUIA.

48

KonTponsHas pabora
Ne3 o teme:
"Opranusmsl u



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

46

OKpyXxarolias cpeaa’

49

CooOmectBa
OPraHu3MOB —
OHOIIEHO3

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46
a

50

DKOJIOTHYECKUE
CHCTEMBI
(3K0CHCTEMBI)

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46
a

51

OcHOBHEIC
oKa3aTeinu
9KOCHUCTEMBI.
OKOJIOTHYECKHE
nupaMuibl. CBOMCTBA
OKOCHUCTEM.
Cykueccust

bu6moreka [IOK
https://m.edsoo.ru/863eb5fa

52

DKOJIOTUYECKHUE
MUpaMU/IbI.
JlabopaTopHas
pabota Ne 4
"CocTaBlIeHHE CXEM
repeiayy BellecTBa
Y SHepruH (ueren
MUTaHUS) B
sKocucteme"

0.5

53

N3menenus
coo01IecTB —
CYKLIECCUU

54

IIpuponusie
9KOCUCTEMBI.



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

47

DKocucreMsl 03€p U
peK. DKOCUCTEMBbI
MOpEU 1 OKEAHOB.

55

[Tpupoaueie
9KOCHUCTEMBI.
DKOCHUCTEMBI TYHJIP,
JIECOB, CTEIICH,
MTYCTBIHb.

56

AHTpOTIOT€HHBIE
9KOCUCTEMBI
(arpo3’KOCUCTEMBI)

57

AHTpOTIOTr€HHbIE
9KOCUCTEMBI.
JlabopaTopHas
pabota No5:
"CpaBHUTEIbHAS
XapaKTepUCTUKa
MIPUPOIHBIX U
HapYIIEHHBIX
9KOCUCTEM
Pecniy6imnku
MopnoBus"

0.5

58

YpOoakocucTeMsl.
OKOMOHHUTOPHHT.
IIpakTueckas
pabota Ne3:
«M3yuenue u
ONMCaHue
ypOOIKOCUCTEMBDY.

0.5




48

59

buocdepa.
CrpykTypa u cocTaB
onochepsl

60

buocdepa —
rio0apHas
SKOCHUCTEMA 3EMITH

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5
e

61

30HaAIBHOCTH
orocdepsl.
OcHOBHBIE OMOMBI
CyIIH. Y CTOWYUBOCTD
ourocdepsl

62

YenoBedyecTBO B
ouocdepe 3emin.
OKOJIOTHYECKHE
KPU3HUCHI B UX
TIPUYUHBI.
3arpsi3HeHUE
BO3/YILIHOM CpEeJIbI.
Oxpana Bo3yXa.

63

Bo3snelictBue
yeJIoBeKa Ha
ouochepy.
3arpsi3HeHuEe BOJTHOM
cpenbl. OxpaHa
BOJTHBIX PECYPCOB.
Pazpymenue noussl.
OxpaHa MOYBEHHBIX
pecypcoB.
H3meHenue kauMara.



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

49

64

KontponsHas padora
Ne4 no Teme:
"Coo0miecTBa u
JKOJIOTHYECKHE
CHUCTEMBI"

65

CocymiectBoBanue
NIPUPOABI U
YeII0BeUeCcTBa

bubmmoreka [{OK
https://m.edsoo.ru/863ebale

66

AHTpOTIOT€HHOE
BO3JCUCTBHE HA
paCTUTENbHBIN U
YKUBOTHBIN MUD.
Oxpana npupo/isl

67

PanmonanpHoe
MIPUPOIOIOIE30BAHU
€ U yCTOMYUBOE
pa3BuTHE

68

Pe3epBHbIit ypok.
O0001IEeHNE TEMBI
«CooOmiecTBa 1
DKOJIOTHYECKHUE
CHCTEMBD»

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



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

50

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 xknace/ bensie [1.K., bopoaun [1.M., deimmmun .M. u apyrue;
nox penakuuei bensiesa J[.K., JIpimmuna ["M., AkiinonepHoe o0111€CTBO
«M3parenscTBO «lIpocBemienne

* buonorus, 11 knacc/ bensies [1.K., bopoaun I[1.M., deimiui .M. u apyrue;
nox penakiueit bensiesa [1.K., pmmiuia I'.M., AkuinonepHoe o0111ecTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubnuoreka mmudpoBoro o6pazoBaTeIbHOTO KOHTCHTA
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