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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMBbl MO OHMOJOTHH TEOPETUUYCCKYIO OCHOBY JUIS
OTIpE/ICNICHNs] TOAXOMO0B K (POPMUPOBAHMIO COAEPKAaHHUS Y4YEOHOTO TMpeaMeTa
«buonorus» cocraBunu: KoHuenrtyaidbHble Tnonoxkenuss PIrocC COO o
B3aMMOOOYCJIOBJICGHHOCTH  II€JIe, ColIep)KaHHs, pe3yJbTaTOB OOy4YeHHs W
TpeOOBaHMI K YPOBHIO TIOJTOTOBKH BBIITYCKHHUKOB, ITOJIOXKEHHUS 00 0OMIUX TEIIX U
MPUHITUIAX, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero o6paszoBanusi B Poccuiickoit ®Denepanmu, a TakkKe TMOJIOKEHHUS O
cnenuuke OMOIOTHHU, €€ 3HAUCHUU B TIO3HAHUU >KUBOU MPUPOABI U 00eCIieUeHU!
CYIIIECTBOBAHUS 4YeJIOBeUeCKOro o0mecTBa. COracHO Ha3BAaHHBIM ITOJIOKCHHSM,
OTIPE/ICIICHB OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no 6uooruu 1aét MpeACcTaBICHHUE O LEIIX, 00 00IIeH cTpareruu
oOyuyeHHusi, BOCIHMTAHUS W Pa3BUTHS OOYyYaIOIIUXCS CPEICTBAMH Y4eOHOTO
npeameta «buonorusy, onpenenser oos3aTenbHOEe MPEAMETHOE CONEpKaHUE, €To
CTPYKTYpy, pacupeleneHre Io pasfeinaM W TeMaM, PEKOMEHIYyEeMYIO
MOCJIeIOBATEIbHOCTD U3YUYEHUSI y4eOHOTO Marepuaia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBsI3ed, JIOTUKM 00pa30BaTENbHOIO MPOIECCa, BO3PACTHHIX
0COOCHHOCTEHN 00yJaroIuxcsl.

B nmnporpaMmme mo OuomormM TakXe YYWUTHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIllPEJAMETHBIM M MPEIMETHBIM pe3ylibTaTaM
oOyueHus B (GOPMUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOM
NeSATeTbHOCTH/Y4eOHBIX JIEUCTBUN OOydYaroUIUXCsl MO OCBOEHUIO COACPKaHUS
Ouonornyeckoro 00pazoBaHUsL.

B nporpamme mo 6uonorun (10-11 kiaccel, 6a30BbIi YPOBEHB) peain30BaH
NPUHIIMI T[PEEMCTBEHHOCTH B M3y4Ye€HUHU Ouojoruu, Onaromapss 4yeMy B HeW
MPOCMaTpUBAETCS HANpPABICHHOCTh HAa pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMHUpOBAaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTALUNA JTUYHOCTH, HKOJIOTUYECKOTO MBIIUICHHUS, MPEACTaBICHUN O 3J0POBOM
o0Opa3e XHU3HU U OEpEeKHBIM OTHOILIEHHWEM K OKpYXalolled MPUPOAHOU cpere.
[TorTOMy Hapsiy ¢ M3ydeHUEM OOIICOMONOTHYECKUX TEOPHM, a TaKKe 3HAHHHA O
CTPOCHHH KUBBIX CUCTEM PA3HOTO paHTa M CYNIHOCTH OCHOBHBIX MPOTEKAIOITUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTUM YAEICHO BHUMAHHE MCIOJIB30BAHUIO
MOJTyYEeHHBIX 3HAHUI B TOBCEAHEBHOM MU3HU JJI PEIICHUS MPUKIAJAHBIX 3a/1a4, B
TOM 4YHCJIC: TPO(HIAKTHKN HACICACTBEHHBIX 3a00JICBAaHUNA YEJIOBEKA, MEIHUKO-
TEeHETHYECKOTO KOHCYJIETUPOBAHMSI, 000CHOBAHUS SKOJIOTHUECKH IE€JIE€CO00Pa3HOTO
MIOBEJICHUSL B OKPYXKAIOLIEH NPUPOJHOU Cpelle, aHajln3a BIUSHUSA XO3SIMCTBEHHOU
JESITEIbHOCTH YE€JIOBEKa Ha COCTOSTHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
YcwieHne BHUMaHWS K TIPHKIQJHONW HAMPaBICHHOCTH YYEOHOTO mMpeameTa
«buonorus» NTPOIAUKTOBAHO HEOOXOAMMOCTBHIO OOCCICYCHHS YCIOBHHA IS



pelleHus: OAHOM U3 aKTyallbHbIX 3aj[a4d IIKOJIHHOIO OMOJIOTMYeCKOro 00pa3oBaHus,
KOTOpasi — mpexmnojaraer  (GopMUpoOBaHHE y  OOydyaromuxcsi  CrIOCOOHOCTH
aJanTUpPOBaTbCS K M3MEHEHUSM JIMHAMHYHO pPAa3BUBAIOIIETOCS COBPEMEHHOTO
Mupa.

buonorus Ha ypoBHE cpenHero o0mero oOpa3oBaHMsS 3aHMMAET Ba)KHOE
mecto. OHa obecrieunBaeT (OpMHUPOBAHUE Yy OOyYarOIIMXCSl MPEICTABICHUN O
HAayyHOM KapTHHE MUpa, pacuIupseT U o000IIaeT 3HaHUS O XUBOM MHpUpoje, e€
OTJIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allid W DBOJIOLMH, CO3MAET
yCIIOBUSL  JUIA: TIO3HAHUS  3aKOHOB  JKMBOM  IpUpOAbl,  (HOPMUPOBAHHUSA
(YHKIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOro M 0Oe3omacHoro obpasa
KU3HU, SKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIEHMS K >KMBOM MpUpOAe
U YEJIOBEKY.

Bornbioe 3HaueHne OMOIOTHs UMEET TaKXKe JJIsl PeLeHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpegHero  oOmero  oOpa3oBaHUs,  COLMAIN3ALUU
oOyuatomuxcs. 3yuenue Ouonoruu obecnedyrBaeT ycioBUs JUisi GOPMUPOBAHUS
MHTEJUIEKTYalbHbIX, ~KOMMYHUKAallUOHHBIX W  WH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJBTYpPbI, CIOCOOCTBYET WHTErpaldi OHUOJIOTMUYECKUX 3HAHUHM C
IPEACTABICHUSMU U3 IPYTHX YUYEOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XUMHUU
u reorpaguu. HazBaHHble MOJOXKEHHS O MpEAHA3HAYEHUH Y4eOHOro mnpeamera
«buonorus» COCTaBWJIM OCHOBY [UISl ONPENCJICHHS TOAXOI0B K OTOOpY H
CTPYKTypPUPOBAaHHUIO €ro COJEp)KaHMs, IPEICTABICHHOIO B NPOrpaMme 110
ouonoruu.

Ot6op conmepxanusi yuyeOHoro mnpeamera «buomnorus» Ha 0a30BOM YypOBHE
OCYLIECTBIEH C MO3ULUNA KyJIbTYypOCOOOpPa3HOrO0 MOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOyYarouIuecss JOJDKHbI OCBOUTH 3HAaHUS M YMEHHs, 3HAYMMBbIE JUIs
(dopmMupoBaHusi O00IIEH KyJIbTYphl, OINpPEAEIAIOUINE aJeKBaTHOE IIOBEACHHE
YeJIoBEeKa B OKpY>Karollell MpUpoaHOil cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOM
KU3HU U MPAKTUYECKON nesrenbHocTH. Oco00€e MECcTO B 3TOW CHUCTEME 3HAHUM
3aHHUMAIOT JIEMEHTHI COJIePKaHUs, KOTOPBIE CITy:KaT OCHOBOW JJisi (POPMUPOBAHUS
IPEJICTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
IEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHU3alUH
OHOJIOTMYECKOr0 00pa30BaAHMSL.

CrpykTypupoBaHue colep)kaHusi y4eOHOro marepuajia B Iporpamme IIo
OMOJIOTMM OCYILECTBICHO C YYETOM NPUOPUTETHOIO 3HAYEHHUS 3HAHUU 00
OTIIMYUTETBHBIX 0COOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMH U
ABOJIIOIMH. B COOTBETCTBUHU C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLIUE COAEpKATEIbHbIe JIMHNN: «bronorus kak Hayka. MeToasl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusM Kak



Ouonoruyeckas cucrtema», «CrucreMa M MHOTOOOpa3ue OPraHUYeCKOTO MHpPay,
«OBOIIOLHS )KUBOM IPUPOABD), « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJNaJICHUE  OOyYarOUIMMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHATBHOMN
OpraHW3allud JKUBBIX CHUCTEM pa3HOTO paHra W NPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TW 3HAHUS [UJIi TPAMOTHBIX JEUCTBUI B OTHOIIEHUH OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTuxeHue 1enu u3ydeHus ydeOHoro npeamera «buonorusi» Ha 6a30BoOM
YPOBHE 00€CIIEUNBACTCS PEUICHUEM CIIEeYIONUX 3a0a4:

OCBOEHHE OOYYAIOIIMMHUCS CHCTEMbl 3HAaHUN O OMOJIIOTMYECKUX TEOpUsX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUiiax, CIy>KallluX OCHOBOMU
st OpMUPOBaHUS TMPEJACTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE MHpa, O
METOJIaX HAyYHOTO IMMO3HAHUSI, CTPOEHUH, MHOTOOOPa3uh U OCOOCHHOCTSIX >KHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4yaroIMXCSd IO3HABATENIbHBIX, HMHTEIUICKTYaJbHbIX U
TBOPYECKHX CIIOCOOHOCTEHW B MPOIECCE aHaau3a JAaHHBIX O MYyTAX PAa3BUTUS B
OMOJIOTUM HAy4YHBIX B3IVISAOB, MAEH M TOJXOIOB K HM3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3aIINHY;

CTAHOBJIICHHE Yy oOOyvaromuxcs oOwmed KylIbTypbl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH U OICHUBATH SIBJICHHS OKPY>KAIOIIETO
MUpa UBOW MPUPOJAbl HAa OCHOBAaHWM 3HAHUM M OIbITA, IOJIYYEHHBIX IIPU
M3y4eHUU OMOJIOTHUH;

dbopmupoBaHue y oOydamONIUMXCsl YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJOTUYECKUX 3HAHWM B TMPAKTUYECKON JESITEIbHOCTH YeJIOBEeKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUM U arpOoOMOTEXHOJIOTU;

BOCMHUTaHWE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOAUMOCTU OEPEKHOTO OTHOIIEHUS K HEM, COONIIOICHUS] S TUYECKUX
HOPM TP MPOBEJICHUU OMOJIOTUIECKUX UCCIIECIOBAHU;

OCO3HaHUE IIEHHOCTH OWOJOTMYECKUX 3HAHUU JUIsl TOBBIIICHUS YPOBHSA
AKOJIOTMYECKOM KYJIBTYPHI, 111 POpMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCETHEBHOM KU3HU IS
OLICHKH TTOCJIEACTBUI CBOEH JECATEIBLHOCTH IO OTHOIICHUIO K OKPYXKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE M COONIOIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemgnero oOmiero oOpaszoBanusi «buonorusi», nzydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aT€NbHBIM yYEOHBIM TPEIMETOM, BXONSAIIMM B
cocTaB IpenIMeTHOM o0nacTi « EcTecTBeHHO-HAyYHbIE TTPEIMETHD.



Jliist m3ydenust 6uonoruu Ha 6a30BOM ypOBHE CPEIHETO O0Iero oopa3oBaHus
orBoauTcsa 68 ywacos: B 10 xiacce — 34 ydaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezelno0).



COAEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH H
JIPYTUMH €CTECTBEHHBIMH HaykKamu, (puiocoduei, STUKOM, ICTETUKOM U MPaBOM.
Posnb Guonoruu B popMUpOBaHUHM COBPEMEHHOW HAayyHOU KapTUHbI Mupa. Cuctema
OMOJOTMYECKHUX HaYK.

MeTop1 TTIO3HAHUS KUBOW TPUPOJIHI (HAOIIONEHUE, SKCTICPUMEHT, OTIMCaHUE,
U3MepeHue, KiaaccupuKaius, MOJICTUPOBaHME, CTaTHCTHYecKass o0paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toprpersr: Y. lapsun, I. Mennens, H. K. Konsuos, Ixx. Yorcon u @. Kpuk.

Tabmuibl u cxembl: « MeTo/Ibl TTIO3HAHUS KUBOU MTPHUPOJIBI.

JlaGopaTropHble M NPaKTH4YeCKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «Mcnonb3oBaHWE pa3NMYHBIX METOIOB IPHU
W3YYCHHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cCTeMbl M UX OpPraHU3alMsl.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHus ouonoruu. Otinaue
KUBBIX CUCTEM OT HEOPTaHUYE€CKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YpOBHU OpraHU3aIluu OUOCHUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MOIMYJISIUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOT€OIIEHOTUUECKUM ), OnoChepHBI.

JdeMoHcTpanuu:

Tabmumpr 1 cxembl: « OCHOBHBIEC MPU3HAKU JKU3HWY», « YPOBHU OpTraHU3allUN
YKUBOU TIPUPOJIBD».

O6opynosanue: mozaenb Monekynsl JTHK.

Tema 3. XuMH4YeCKUH COCTAB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTAB KIIETKA. XHMHUYECKHUE SJIEMEHTBHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bojia 1 MUHEpalibHbIE BEILIECTBA.

@OyHKIMM BOABl W MHHEPAIBHBIX BellecTB B KieTke. llomnepxkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe OelaKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3aMeHnMble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl ~O€IKOBOM MoOJIeKynbl (TIEpBUYHAS, BTOPUYHAs, TpPETUYHAs W
YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHE CcBoicTBa OenkoB. buonornueckue
byHKIIMH GENKOB.



®epMeHThl — Ouonormyeckue Karainusatopel. CrpoeHue (QepMeHra:
aKTUBHBIA IIEHTp, cyOcTparHas crneuupuuHoctb. KodepmeHTsl. BuTamMuHbI.
Otnuyust hepMEHTOB OT HEOPraHUYECKUX KaTaau3aToOPOB.

VYrneBoabl:  MoHOcaxapuiabl  (IUIIOKO3a, pubo3a U Je30Kcupudo3a),
aucaxapuabl  (caxapo3a, JIakKTo3a) W MoJucaxapuabl  (Kpaxmani, IJIHKOTEH,
1eJUTI0J103a). buonornueckue GyHKIUU YIIIEBOIOB.

Jlumuael:  Tpunmuepuasl, Gocoaunuasl, crepouabl. ['mapodunbHO-
ruapopoOHble cBoiicTBa. buonormueckue ¢QyHkuuum JgunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIUMIUOB KaK HICTOUHUKOB SHEPTUU.

Hykneunosesie xkucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpBI
HyKJIeuHOBBIX KUCHOT. Crpoenue u ¢pynkuuu JJHK. Crpoenune u ¢pynkiuun PHK.
Buast PHK. AT®: crpoenne u GyHKINH.

[utonmorust — Hayka o kierke. Kierounas teopust — npumep B3auMOAECHCTBUSA
uaei u GpakToB B HAYYHOM MO3HAHUU. MeTOoAbl U3yUeHUS KIETKHU.

Knerka kak 1enoctHass >kuBasi cuctemMa. OOImMEe TPU3HAKKA KJIETOK:
3aMKHyTas HapyxHasi MeMOpana, moinekyiasl /JJHK kak renermueckwmii ammapar,
cUCTeMa CHTe3a Oelka.

Tumbl KJIETOK: »JyKapuoTHUecKas M Mpokapuoruueckas. (OcoOeHHOCTH
CTPOEHHUsI MpPOKapUOTUYECKON KieTku. Knerounas crenka Oakrepuit. CTpoenue
JYKAPUOTHYECKOM KIETKH. OCHOBHBIE OTIWYUS PACTUTEIBHOW, >XKUBOTHOM U
IpUOHOM KIIETKH.

IToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs] CTEHKA, MIMKOKAJIUKC, MX
¢yukuuu. [1nazmatudeckas memOpaHna, €€ cBoiicTBa U QpyHKiuM. LluTonnazma u eé
opranoupl. OnHoMmemOpanHbie opraHouabl kietku: OIIC, ammapar [ombaxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OpraHOWAbl KIETKH: MUTOXOHJIPUU, IUIACTHUIBL.
[Ipoucxoxaenne MHUTOXOHApUN W TiacTua. Buasl mnactua. HememOpanHuble
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA LEHTP, LIEHTPHUOIN, PECHUYKH,
KryTUKUA. OYyHKIIMU OPraHOU OB KJIETKU. BKiItoueHusl.

Snpo — peryasTopHblil LeHTp kieTku. CTpoeHue sjpa: saepHas o0o0JIouka,
KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEMIECTB B KIIETKE.

JleMmoHcTpanuu:

[Toprpetsrl: A. JleBenryk, P. I'yk, T. [lIsann, M. llneiinen, P. Bupxos, [[x.
YotcoH, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel:  «PacnpeneneHne XMMUYECKUX OJIEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBON IIPUPOEY.

Tabmumpr u cxembl: «llepuoguyeckas TabmUIa XUMUYECKHX DJIEMEHTOBY,
«CTpoeHne MOJIeKybl BOJbD, «bruocunTes 6enka», « CTpoeHne MOJEKYbl OeKay,
«Ctpoenue depmenta», «Hyknennonsie kuciotsl. JJHK», «CtpoeHne MoeKyIbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIEeTKn», «CTpOeHHE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE NPOKAPHUOTUYECKOW KIIETKNY,
«CTpoeHue sA1pa KIETKN», « YIIIEBOABD, «JIMIuas».

OOopyznoBaHHE: CBETOBOW MHMKPOCKOI, OOOpYyJOBaHHWE [UJIsl MPOBENCHUS
HAOMOZICHUH, W3MEpPEHUH, HKCIIEPUMEHTOB, MUKPOMpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX M 0AKT€PUATIBbHBIX KIIETOK.

JlaGopaTropHble M NPaKTH4YeCKUE PA0OTHI:

Jlaboparopnast pabora No 1. «l3ydyeHue KaTalMTUYECKON aKTHUBHOCTU
(bepMeHTOB (Ha TPUMEPE aMUJIA3bl WIIH KaTalasbl).

JlaGoparopnast pabora Ne 2. «M3yueHue CTpPOEHHsI KIETOK pPacTeHHIA,
KUBOTHBIX M OaKTepUil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax ¥ ux
OIHCAHUE.

Tema 4. ZKu3zHenesiTeJbHOCTb KJIETKH.

OOMeH BelIecTB, Wiu MeTaboIu3M. ACCUMUIAINS (TJTACTUYECKUM OOMEH) 1
JUCCUMWISIIUS (9HEpreTUYecKuid OOMEH) — JIBe CTOPOHBI E€IUHOI0 Mpoliecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHUs BEIIECTB M SHEPIMM B MOHUMAHHH
MeTabonu3ma.

Tunbl oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIit. Ponb pepMeHTOB B
oOMeHe BEIECTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBas (a3pl  ¢QorocuHTe3a. Peakuuu
dboTocunTe3a. DPpheKTUBHOCTh (hoTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha (POTOCHHTE3 M CHOCOOBI MOBBILIEHUSI €TO
MPOYKTUBHOCTH Y KYJbTYPHBIX PACTCHUH.

XeMOocHHTe3. XeMOCHHTE3UPYIOIIUE OaKTepUH. 3HaYEHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B kJeTke. PaciiernsieHue BeIIecTB, BBIJCICHHUE U
aKKyMYJIMPOBAHHE YHEPTUU B KJIETKE. DTallbl SHEPreTudeckoro oomena. [mukonus.
bpoxxenne u ero Buael. KuciopogHoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunupoBanue. IHHEKTUBHOCTh IHEPTETHIECKOTO 0OMEHa.

Peaknun wmarpuyHoro cuHre3a. l[enermueckas wuHpopmamums wu JIHK.
Peanuzauus reHermyeckol vHpopManuu B KieTkKe. [eHeTMYeCKUid KO U €ro
cBoiicTBa. Tpanckpunuus — marpuusblii cuaTe3 PHK. Tpancnsuusa — 6unocunTes
Oenka. Ortambl Tpancasnuu. KomupoBanue amuHOKucioT. Pombs pubocom B
OonocuHTe3e Oernka.

Hekinerounbie Gpopmsbl xu3HU — BUpYChl. McTtopust otkpeiTus Bupycos (/. 1.
NBanoBckwuii). OCOOEHHOCTH CTPOCHUST U KU3HEHHOTO IUKJIa BHPYCOB.
bakrepuodaru. bonesnu pacreHuid, JKWBOTHBIX U YEJOBEKAa, BHI3HIBAEMBIE
Bupycamu. Bupyc mmmynoneduimra yenoseka (BMY) — Bo3oymurens CIIM/la.



OOparHasi ~ TpaHCKpHIIIMSA, peBepraza W uHTerpaza. lIpodwumakruxa
pacnpocTpaHeHUs BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:

IToprpetsr: H. K. Konbuos, [. . UBanosckuit, K. A. Tumupsses.

Tabmuiel u cxemsl: «Tumel muaTaHus"), «MeTabommu3m», «MUTOXOHAPUS,
«HepreTudeckuit ooMen», «Ximopormiacty, «Porocunres», «Crpoenne JIHK»,
«Ctpoenue u QyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, « eHeTHYeCKU Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbI nuki Bupyca CIIN/da,
Oakrepuodaray, «Permukanus JJTHK».

Oo6opynoBanue: moaenu-anuinkanuu «Yasoenue JHK u tpanckpumimsy»,
«buocuntes 6enkay, «CtpoeHue KIeTKu», Mmoaenb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M MHAMBHUAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounslii muKi, Wik KU3HEHHBIA UK KieTku. MHTepdasza m muTos.
[Ipoueccrl, mpotekaromue B uHTepdaze. Perumkaiuss — peaxuus MaTpUYHOTO
cunteza JIHK. Crpoenme xpoMocomM. XpOMOCOMHBI Ha0Op — KapHOTHIIL.
JlunouaHeli M TalUIOMAHBIA ~ XPOMOCOMHBIE  HaOOphl..  XpOMAaTHUbI.
[{utonornyeckue OCHOBbI PAa3MHOXKEHHMSI W  HWHIMBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — mMuto3. Craguu murtosa. [Ipoueccel, mpoucxoasdiiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BHOTOTMYECKN CMBICT MUTO34.

[Iporpammupyemas rudesnb KIETKH — aroITo3.

@®opMbI pa3sMHOXKEHUSI OPraHU3MOB: Oecrosioe U mojioBoe. Buasl 6ecrnosoro
Pa3MHOXKEHUSI: [JICJICHUE HaJABOE, IMOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE [T CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIINYHUS OT OECIIOJIOrO.

Meiio3. Craguu meiiosza. IIponeccsl, npoucxoasme Ha CTaAUsAX MERo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunroep. buonornueckuit cmpicin u
3HaYECHHUE MEN03a.

['ametorene3 — mporecc 0Opa3oBaHUSI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU U SMYHUKUA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIIETOK — TrameT (CIepMaro30uf, SHMIEeKJIeTKa) — CIEepMaToreHe3 M OBOTCHES.
OcoOeHHOCTH CTPOCHUS SUIEKIETOK M CrepMaro3ousioB. OII0J0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOPHOHAIBHOE Pa3BUTHE
(3mMOpuorenes). Ortanbl SMOPUOHAIBHOIO Pa3BUTUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobneHue, racTpyisiius, opranorene3. [loctamOpuoHanbHOE pa3BuTHe. THITBI
NOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsSMOE, HemnpsaAMoe (JIMuyuHO4YHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacrenui. OHTOreHE3 ILIBETKOBOIO PACTEHUA: CTPOCHUE
CEMEHU, CTaJAUU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubpl u  cxembl: «DOpMBI pPa3MHOKEHHS OPraHu3MoBy», «JIBoitHOE
OIUIOJIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil», «BereratuBHoe pa3MHOXEHUE
pacteHui», «Jlenenne kieTku Oakrepuil», «CTpoeHUE TMOJIOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsii nukin», «Pemmukamus JJHK», «Mwutosy,
«Meito3», «IIpsimoe u HenpsiMoe pa3BUTHE», «]'aMETOreHe3 Yy MIICKOIUTAKIIUX U
YenoBeKka», «OCHOBHBIE CTaIU OHTOTEHE3a».

OOGopynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «CniepmaTo30u bl
MJICKOTIUTAIOIIETO», «SMIEeKIeTKa MieKonuTaromero», «KapuokuHes B KieTKax
KOpEIlIKa JIyKa», MarHuTHash MOJEJNb-alIUINKaluusa «J/leneHne KIeTKW», MOZEINb
JHK, Monens meTada3zHoi XpOMOCOMBI.

JlaboparopHbie 1 NpaKkTHYEeCKHE PadOThI:

JlaGoparopnast pabora Ne 3. «HaOmromeHne MuTO3a B KJIETKAaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

Jlabopatopnast pabora No 4. «M3ydyeHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MHKPOITPENAPATAX).

Tema 6. HacieAcTBEeHHOCTh M1 U3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3ampaum renetuku. Mictopust pa3BuTHs reHeTUKU. Ponb nuronoruu
1 SMOPHOJIOTMM B CTAHOBJICHMM TE€HETHKU. BKJag pocCHUUCKUX U 3apyOeKHBIX
YYEHBIX B PpPa3BUTHE TEHETUKH. MeToasl TeHEeTUKU (THOPUI0IOTUYECKUN,
LIUTOTC€HETUYECKUHN, MOJEKYJIIPHO-TeHETUYeCKuil). (OCHOBHBIE T'€HETUYECKHUE
noHATUA. ['eHeTHnuecKas CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaxX CKpPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBIEHHbIE [. Menaenem.
MonHoruOpugHoe CKpelMBaHUe. 3akoH eAuHOo00pas3usi THOPUIOB IEPBOIO
nokoJieHusi. [IpaBuiio TOMUHUpPOBaHUS. 3aKOH pacCIIEIUICHHs MTpU3HaKkoB. ['umnoresa
YUCTOTHI rameT. [lonHOe U HENMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHOe  CKpelMBaHWEe. 3aKOH  HE3aBHUCUMOTO  HacCJeOBaHUS
npu3HakoB.  [{UToreHeTMYecKue  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
Ananuzupytouiee ckpeupanue. Mcnonb30BaHue aHATU3UPYIONIETO CKPEIIUBaHUS
JUTSL OTIpeIeNICHUsI TeHOTHUIIA OCOOU.

CuerieHHO€e HacienoBaHue npusHakoB. Pabora T. Moprana no cuemnjieHHOMY
HACJICIOBAHUIO TE€HOB. HapymieHwe  CueIUIeHMsT TE€HOB B PE3yJIbTare
KPOCCHHIOBEpA.

XpoMOCOMHast TEOPUSI HACIEACTBEHHOCTH. | eHETUUECKHE KAPTBHI.



I'enetnka mosa. XpoMOCOMHOE OIpeJiesieHHue Mmojia. AyTOCOMBI U TMOJIOBBIE
xpoMocombl. [omorameTrHble M TeTeporameTHbie opraHu3mbl. HacnegoBaHue
MPU3HAKOB, CIEIICHHBIX C MOJIOM.

N3meHunBOCTh. BH1bI ”BMEHUMBOCTH: HEHACIEICTBEHHAS M HACICICTBEHHAS.
Pone  cpegpl B HEHACIIEACTBEHHOM  M3MEHYMBOCTU.  XapAKTEPUCTUKA
MOU(PUKAITMOHHON M3MEHYMBOCTH. BapualioHHBIN psij ¥ BapUallMOHHAsS KpUBasl.
Hopma peakuunu npusHaka. Koln4eCcTBEHHbIE M Kau€CTBEHHBIE MPU3HAKU U HUX
HopMa peakuuu. CBoMcTBa MOIU(DUKAIIMOHHONW U3MEHYUBOCTH.

HacnencTtBeHHasi, WM TEHOTHUIMYECKas, H3MEHYMBOCTH. KoMOMHaTWBHas
U3MEHYMBOCTh. Melo3 U TMOJOBOM MpollecC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTallMOHHasi U3MEHYUBOCTh. Kitaccudukaiuss MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIe. YacToTa U mpu4uHbBI MyTanuil. MyTareHHble (akTopBbl.
3aKOH TOMOJIOTHYECKUX PSAJ0B B HacaeACcTBeHHOM n3MeHunBocTy H. . BaBuioga.

BuesnepHas HaClI€ACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetnka yenoBeka. Kapuwotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKA: T'eHealOTrHUeCKNM, OJM3HEIOBBIM, IIMTOTCHETUYESCKIUHM, OMOXMMHYECKUH,
MOJICKYJISIPHO-T€HETUYECKU . CoBpeMeHHOE ONpEJCIICHUE TE€HOTHIA:
MOJITHOTEHOMHOE CEKBEHHPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a0ojeBaHUsS 4YeJIOBEKa: TE€HHBIC OOJIe3HH,
0OJIe3HU C HACIEICTBEHHOM MpeapacnoioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckue | TeHepaTuBHble MyTanuv. CTBOJIOBBIE KIETKH. [IpHUHITUIIBI
3I0POBOTO 00pasa KWU3HHU, TUArHOCTUKH, MPOPUIAKTHKN U JICUCHHS TeHETUYECKUX
Oomne3Hel. MenuKo-reHETHYECKOe KOHCYJIBTUPOBAaHME. 3HAUCHUE MEIMIIMHCKON
TE€HETUKH B MIPEAOTBPAILICHUH U JICUEHUU T€HETUUECKUX 3a00I€BaHUI YeoBeKa.

JdemoHcTpanuu:

[Toprpertsl: I. Mennens, T. Mopras, I. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecorckuii, H. N1. BaBuios.

Tabmuibl M CXEMBI: «MoOHOTHOpHUIHOE  CKpEIIMBaHWE U €ro
IIUTOTEHETUYECKass OCHOBa», «3aKOH pACHICIVIEHUS W €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JlurubpuaHoe  CKpelIrBaHUE,
«lluTomornyeckre  OCHOBBI  AUTHOPUIHOTO  CKpeuuBaHus»,  «Mehosy,
«B3auMonencTBre aJUIENBHBIX TI'€HOB», «leHeTHyeckue KapTel PpPACTEHUH,
JKUBOTHBIX M 4YeJIOBeKa», «leHeTuka mona», «3aKOHOMEPHOCTH HacJeI0BaHUs,
CUEIUICHHOTO ¢ mojioM», «Kapuotunbl uyenoBeka W JKUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukalnoHHas W3MEHYMBOCTH», «HacnenoBanue pesyc-
(daxTopay, «l'eHeTHKa rpyI KpoBuy, « MyTalmoHHast U3MEHUHUBOCTbY.

OOGopynoBaHue: MOJACIH-AMIUIMKAIMA  «MOHOTHOpHUIHOE CKPEITUBAHHEY,
«Hemnonnoe nomuHupoBaHue», «JlurubpumHoe ckpemnuBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduna» (HOpma, MyTanuu
(OpMBI KPBUTEEB U OKPACKH Tena), repOapuii «['opox moceBHOMN.

JlaGopaTropHble M NPaKTH4YeCKUE PA0dOThI:

JlaGoparopnass pabora No 5. «/3ydyeHue pe3ynbraroB MOHOTHOPHIHOTO U
TUTUOPUIHOTO CKPEIMBAHUA Y AP030(dUIIbl HA TOTOBBIX MUKpOTIpEnaparaxy.

Jlaboparopnas padora Ne 6. «M3yuenne MonupuKanmoOHHOM U3MEHYUBOCTH,
IIOCTPOECHUE BapUALIMOHHOTO PsZla U BAPUALIMOHHON KPUBOY.

Jlaboparopnas pabora Ne 7. «AHanu3 MyTauuil y apo30¢Guibl Ha TOTOBBIX
MHUKpOIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocraBieHME€ U aHalu3 POAOCIOBHBIX
YEIOBEKAY.

Tema 7. Cesexuus opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOLECC. 3apOXKJICHHUE CEIEKIMU U JOMECTUKALIUS.
VYyenue H. . BaBunoBa o ieHTpax MpoOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTyPHBIX
pactreHuid. LleHTphl NPOUCXOXKICHUS AOMAIIHUX KUBOTHBIX. CopT, mnopoxa,
ITAMM.

CoBpeMeHHbIE METO/IBI CENEeKITMU. MacCOBbIA U MHAUBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM pacTeHUil M KUBOTHBIX. OLlEHKa JKcTepbepa. bBIM3KOPOICTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuHusA. CKpelMBaHUE YHUCTHIX JIMHUM.
I'erepo3uc, unu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPHUIMHL.
Otnanénnas tulOpuamzanus U €€ ycrexu. VICKyCCTBEHHBI MyTareHe3 W
NOJIyYEHUE MOJUILIONAOB. JIOCTMKEHUS CENEKIMH PACTEHUW, J>KUBOTHBIX H
MHKPOOPTAaHU3MOB.

buorexnosmorusa kak oOTpacib NPOU3BOACTBA. [E€HHAs WHXKEHEpUA. IJTambl
co3manusi pexomOmHaHTHOM JIHK w Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHE PaCTCHUII.
KinonupoBaHne BBICOKONIPOAYKTUBHBIX  CEIbCKOXO3SUCTBEHHBIX OpPraHU3MOB.

Okoyioruyeckue M 3THYeckue  npodrmembl. MO —  reHeTHyecku
MOIUGUIIUPOBAHHBIE OPTraHU3MBI.
JlemoHCTpanuu:

IToprpersi: H. 1. Baunos, . B. Muuypun, I. JI. Kapneuenko, M. .
NBaHoB.

Tabmumpl 1 cxembl: kKapta «lleHTpbI TPOUCXOXKIEHUS W MHOTOOOpa3us
KYJIBTYPHBIX pacTeHui», «[lopoabl ToMalmIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padotel akagemuka M. @. MBanoBay,
«lomummongus», «OObEKTHI OMOTEXHONOTUW», «KIleTOUHbIE KYIBTYpHl U
KJIOHUpOBaHUe», « KOHCTpyHnpoBaHue u NEPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MyJsKH TJI0JIOB U KOPHEIUIOAOB AUKUX (DOPM U KyJIBTYpPHBIX
COpPTOB pacTeHuit, repdapuii «CeabCKOX03MCTBEHHbBIE PACTEHUS.



JlaGopaTopHble u MpakTHYEeCKHE PA0OThI:

Okckypcusi «OCHOBHBIE METOABl M JIOCTHIKEHHS CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEBHBI ~ Yy4acTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTopuio
arpOyHHBEPCUTETA UM HAYUYHOTO LIEHTPA)».

11 KUJIACC

Tema 1. IBorOMOHHAS OMOIOTHA.

[Ipennocbulki BO3HWKHOBEHMS 3BOJIOLMOHHON TEOPUHU. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOrvu. BiusHUE 3BONOLMOHHONW TEOPUH Ha Pa3BUTHE
OMOJIOTUY U IPYTUX HayK.

CBuzerenscTBa 3BOMOLMH. [lajgeoHTONOrMYECKHE: TOCIEI0BAaTEIbHOCTD
MOSABJICHUS BHUJOB B TMAaJCOHTOJOTUYECKON JIETONMHUCH, TepexoaHbie (POpMBI.
buoreorpadguueckue: cxoacTBo u paziauaue GayH u Gprop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M pa3auyusi SMOPHOHOB pAa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHbIE,
pPYIMMEHTapHbIE OpraHbl, araBU3Mbl. MOJIEKYISIpPHO-OMOXMMHUECKHE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTeHd y Bcex
OpraHU3MOB.

OpomonmonHass teopus Y. JlapBuna. Ilpennocbuikn  BO3HUKHOBEHUS
JapBUHU3MA. JIBWKyIIMe CHJIbl 3BOJMIOLMH BHUIOB 1O JlapBuHY (HM30BITOYHOE
Pa3MHOXKEHHE NPHU OIrPAHMYEHHOCTU PECYpPCOB, HEOIPENENEHHAss U3MEHYUBOCTD,
0opb0a 3a CyllecTBOBAHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust Boonuu (CTD) u e€ 0CHOBHBIE NOJIOKEHUS.

MuxkposBosonus. [lomynanus kak equHuIa BUAa U 3BOITIOLHUN.

JBuxymre cuibl ((HakTOphl) SBONIONUMU BUIIOB B MpUpoje. MyTallnOHHBIHI
npolecc M KOMOWHATHBHAS W3MEHUYMBOCTh. llomynsiiiMOHHBIE BOJHBI U JAperd
reHoB. M3omsuus 1 Murpanusi.

EctrectBennbiii oT60p — Hampaistommii  (akrop sBomounud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHu3MOB Kak pe3yiabrar »Boionuu. [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MOB. ApOoMOP(O3bl U UANOAAANTALIMH.

Bun wu BumooOpaszoBanme. Kpurtepun Buga. OcHoOBHbIE — (POpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, SKOJIOTHIECKOe.

MakposBomonusi. DopMmbl  3BONOLMH:  (UIETHYECKas, JIMBEpreHTHas,
KOHBEpreHTHas1, napaenbHas. HeoOparumMocTs 3BOMIOIUY.

[IpoucxoxaeHne OT HecleUuaaIu3upOBaHHBIX MHpeakoB. IIporpeccupyromas
crnenuanu3anys. AJanTUBHAs paguarus.

JdeMoHcTpanuu:



IToptpetsl: K. Jlunneit, K. b. Jlamapk, Y. apsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuupbl u cxembl: «Pa3BuTHe OpraHMYeCcKOro MuUpa Ha 3emiiey, «3apobllin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  0oprOBI 32
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOPY, «MHOro0o0pasue COpTOB pacTEHUI»,
«MHoroobpazue  mopox  KMBOTHbIX»,  «[lomymsmumy,  «MyTtarmonHas
M3MEHUYUBOCTBY, «ApoMopdo3bl», «WUamoamantauumn», «OO0mas aereHepaunus,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wMapmipyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnocoO1eHHOCTh OpraHW3MOBY,
«T'eorpaduueckoe BUI000pa3zoBaHuEy, « IKOJIOTHIECKOE BUI000pa30BaAHUEY.

OOopynoBaHue: KOJUJIEKLHS HACEKOMBIX C Pa3jIM4YHbIMU THUIAMU OKPACKH,
Ha0oOp IMJIONOB M CeMsH, KojuleKuus «lIpuMepbl 3allUTHBIX MPUCHOCOOIECHHUMN Yy
KUBOTHBIX», Moneldb «OCHOBHBIC HAIPABICHHS JBOJIONUN», O0bEMHAS MOJENb
«CTpoeHue roJI0BHOTO MO3ra MTO3BOHOYHBIX).

buoreorpadguueckas kapra wmupa, Kouiekuusi «@PopMbl COXPaHHOCTH
HCKOTIAEMBIX JKMBOTHBIX W pacTeHHi», Moaenp anmnukanus «llepekpéct
XPOMOCOMY, BIIaXKHbIE Ipenaparbl «PazButue HacekoMoro», «Pa3BuTue Jarymkmy,
mMukponpemnapar «Jlpozodpuna» (Hopma, MyTauuud (GOPMBI KPbUIBEB M OKPAaCKU
Tena).

JlaboparopHble 1 NpaKkTHYECKHE PadOThI:

Jlaboparopnast pabora Ne 1. «CpaBHeHHE BHUAOB MO MOPGOIOTHUECKOMY
KPUTEPUIOY.

Jlaboparopnas pabora Ne 2. «OnucaHue MpUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XaPaKTEPAY.

Tema 2. Bo3HNKHOBeHUE M Pa3BUTHE KU3HU Ha 3emule.

JloHay4yHble TPEACTABICHUS O 3apOXKACHUM KU3HU. HayuHble Trumnoressl
BO3HMKHOBEHHUSl JKM3HUM Ha 3emiie: aOMOreHe3 W MaHcHepMus. XUMHUYECKas
ABOJIIOIMS. AOHOT€HHBI CHUHTE3 OPraHMYECKHX BEUIECTB U3 HEOPraHUYECKHUX.
DKCHEPUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOHN 3BoOIMK. HadanbHble ATarbl
ouonornueckort sBomonuu. I'unoreza PHK-mMupa. dopmupoBanrne meMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKU. llepBble KIETKHM M HX 3BOJIIOLHUS.
DopMUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3nu Ha 3emie mo 3paM u nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickass dpbl. [lameosoiickas 3pa u €€ NEepUOAbl: KEeMOPHUHCKHH,
OPJOBUKCKHU, CUITYPUUCKUH, IEBOHCKUM, KAMEHHOYTOJIbHBIMN, IIEPMCKHUN.

Me3so30iCKast 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEIIOBOU.

KaitHo3oiickass 2pa u €€ mnepuoabl: NaJCOr€HOBBIM, HEOICHOBBIM,
AHTPOTNIOT€HOBBIN.



XapakTepuCTUKa KIMMara M TeOJOTHMYECKUX MpoueccoB. OCHOBHbBIE 3TaIlbl
HBOJIIOIIMM PACTUTENILHOTO M JKMBOTHOTO Mupa. ApoMopdo3bl y paCcTeHHN U
*KUBOTHBIX. [losIBIIEHUE, paclIBET U BBIMUPAHKE TPYTII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro MHpa KaK OTpaxkeHue 3Bomouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPTaHU3MOB.

DBOJIOIMS YeIoOBEeKa. AHTPOIIONOrUs Kak Hayka. Pa3zBuTue npeacraBieHuil o
MPOUCXOKICHUHM 4YeloBeka. MeTojapl u3ydeHHus aHTpornoreHesa. CxoicTtBa u
pa3nuyus 4eI0BeKa U KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHHE YEI0BEKa.

JIBroKky1ue CHJIbI (paxTopsr) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHYMBOCTh M  €CTEeCTBEHHBIM oTO0op. OOIecTBeHHbIH 00pa3  KU3HH,
M3TOTOBJICHUE OPYAUN TPY/AA, MBIILUIEHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIOLMHU YEJIOBEKA: aBCTPATIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxopsamui, YenoBek HeaHAEpTadbCKuW, YeloBek
pasymHblii. Haxoiku HCKOmaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, 00JaCTh
pacnpocTpaHeHust, 00bEM rOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIHSI.

YenoBeueckne pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINECOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioWjHasi  (PKBaropuajibHas),  MOHTOJOHJHAS
(a3uarcko-amMepukaHnckas).  UepTbl  MPUCIOCOOIEHHOCTH  MPEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSM CYIECTBOBaHMs. EJUHCTBO uemoBeUyecKuX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toprpets: ®@. Pean, JI. Ilactep, A. . Omapun, C. Munep, I. FOpu, Y.
JlapBuH.

Tabmumel B cxembl: «Bo3aukHOBenne COJHEYHOM CHCTEMEBI», «Pa3Butune
opraHuueckoro Mupa», «PacturenpHas kietka», <« KuUBOTHas  KJIETKay,
«IIpokaprornueckas KieTtka», «COBpEMEHHas CHCTEMa OPraHUYECKOTO0 MHPA»,
«CpaBHEHHE AHATOMUYECKHUX YEPT CTPOCHHS 4YEJIOBEKa M YeJIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJIOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOIO 4YeloBeKay, «llpeBHenmue moau», «pesBHue monm», «llepBbie
COBPEMEHHBIE JIIOAN», «YeloBeueCcKrue pacbh.

O6opynoBanue: mymsokn - «[Ipoucxoxaenue — denoBeka»  (OHOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPOINA, HEaHJEepTalblla, KPOMaHbOHLA), CJIENKA WIH
M300pKEHUS KaMEHHBIX OpYyAHd TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOMIEPHI,
pyOmna, ckpeOma), TreoxpoHojoruyeckas Ttabmuna, Komiekius «Dopmbl
COXPAHHOCTH UCKONAEMBbIX KUBOTHBIX U PACTEHUI.

JlaboparopHbie 1 NpaKkTHYECKHE PadOThI:

[Ipaktuueckast pabora Ne 1. «V3yueHne MCKOMAeMbIX OCTaTKOB PACTEHUU H
KUBOTHBIX B KOJJIEKIIUSX).



DKCKypcusi «IBONIOLKS OpPraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIueCKUil My3ei).

Tema 3. Opranusmsl U OKpPY:KaKINas cpeaa.

DKOJIOTHS KaK HayKa. 3aJadd M paslenbl SKOJOruu. MeToabl SKOJOrnYeCcKuX
UCCJIEI0BaHUI. DKOJIOIMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHA.

Okonornueckue (¢akropsl. Knaccupukamuss 53KONOrM4eckux (akTopoB:
abuoTnueckue, OMOTHYECKHE M aHTPOIOTeHHbIe. JlefcTBHE SKOJOTHYECKUX
(haKTOpOB Ha OPraHU3MBI.

AbuoTtndeckue (hakTopbl: CBET, TEMIEPATYPa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenusi OpraHu3MOB K  JIEUCTBUIO  A0MOTUYECKUX  (PaKTOpOB.
buonornueckne puTMBL.

buortuueckue (hakTophI. Bunbr OMOTHYECKUX B3aUMOJIECHICTBUMN:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMONO03 U ero ¢gopmel. [lapazutusm, koomnepaius,
MyTyajau3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M,
HEeUTpanu3M. 3HaueHHE OHMOTHYCCKHX B3aUMOACHCTBHMA ISl CyIICCTBOBAHMS
OpPraHU3MOB B MMPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XapaKTePUCTUKU MNOMyIsiuu. OCHOBHBIE MOKa3aTeNu
MOMYJISILIUU: YUCIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4uciaeHHOCTH NOMYJISIUNN U €€ perysuusl.

JdemoHcTpanuu:

[Hoprpetsi: A. I'ym6oapar, K. ®@. Pynbe, O. ['ekkerns.

Tabmuupsl 1 cxemsl: kapra «lIpupogneie 30HBI 3emin», «Cpeabl oOUTaHUS
opranuzMoBy», «®otonepuoguzm», «llomymauum», «3aKOHOMEPHOCTH pocTa
YUCJIICHHOCTHU MOMYJISAIUU MHGY30puu-Tyhenbku», «llumessie nemnmy.

JlaGopaTropHble M NPaKTH4YeCKUE PadOThI:

Jlaboparopnas padorta Ne 3. «Mopdonornyeckue 0COOCHHOCTH PaCTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnast pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYISIUI pa3HbIX BUIOB
PaCTEHUI».

Tema 4. Coo01ecTBa M K0JOTrH4eCKHE CHCTEMBI.

CooOmiectBo opranu3zMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBas,
MPOCTpPaHCTBEHHAsi, Tpoduueckas (muuieBas). Buabsl-momunantel. CBsi3M B
ouoneHose.

Okonoruueckue cucreMbl (dkocuctembl). l[lonstue 00 »skocucteme u
ouoreoneHoze. QDOYHKIUMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIECTB M MOTOK SHEPIHH B SKOCUCTEME.
Tpodpuueckue (muIieBble) YpPOBHM JKOCHCTeMbl. [luieBble I1lemu W CETH.
OcHOBHBIE TIOKa3aTead SKOCUCTEMBbI: Ouomacca, MPOAYKIUS. OIKOJOTHYECKHE
nUpamMubl: MPOAYKUMH, YHCIEHHOCTH, OuoMaccel. CBOICTBA 3KOCHCTEM:
YCTOWYUBOCTb, CAMOperysiuus, pazsurue. CyKieccus.

[IpuponHble PKOCUCTEMBI. DKOCHUCTEMBI O3EP M peK. DKOCUCTEMA XBOWHOIO
WM IIPOKOJIMCTBEHHOTO JIEca.

AHTpPONIOTEHHBIE ~ DKOCUCTEMBI.  ATPO3KOCHUCTEMBI.  YPOO3KOCHCTEMBI.
buonornyeckoe u Xx03HCTBEHHOE 3HAYEHHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaszHooOpa3zue kak ¢akrop ycroiuuBoctu dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HO0Opa3us Ha 3emIie.

VYuenne B. . Bepnaackoro o Ouocdepe. I'paHunpl, cocTaB U CTPYyKTypa
ouochepsl. XKuBoe BemectBo u ero Qynknuu. OcobeHHOCTH Ouochepbl Kak
100aJbHOM SKOCUCTEMBI. JlMHAMUYeckoe paBHOBECHE U oOOparTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOreOXMMHUYECKUE LIMKIbI 3J€EMEHTOB (ymiepoaa,
a30Ta). 30HAIbHOCTh Onocheprsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emau. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe.
[o6anbHbIE FKOTOTUYECKUE TPOOIEMBI.

CocyuiecTBoBaHuE MIPUPOABI 151 YEJI0BEYECTBA. CoxpaHenue
O61opa3zHo0Opa3us Kak OCHOBa yCTOHUMBOCTH Ouocheprl. OCHOBa pallMOHAIBHOTO
yOpaBleHUs TMPUPOAHBIMU pEeCcypcaMH M HX UCHoJb3oBaHue. JlocTmkeHus
OMOJIOTHH U OXpaHA MPUPOIBIL.

JleMmoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsbl: «[lumesbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmecTBay, «llenn nuranusy, «IKoNOruyeckas MNHUPAMUJIAY,
«buocdepa u yenoek», «IKOCHCTEMA MIHUPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOMHOro Jyeca», «buoneno3s Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOT€HHbIE  BO3JCUCTBUS HAa  TOpUpPONy», «BaxxHeHIIne HUCTOYHUKH
3arpsi3HEHMsI BO3JlyXa M TPYHTOBBIX BOI», «llouBa — BaxkHEHIIasi cOCTaBIISAIOIIAS
onocheps», «PakTopsl aerpagauuu mous», «llapHukoBeiil 3dpdexT», «DakTopsl
pPaAMOaKTUBHOTO 3arpsisHeHus Ouochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM d3KpaH OHOChHEPH,
«Kpyrosopot yriepona B 6unocdepe», «KpyroBopor azora B mpUpoae».

OOopyznoBanue: Mojenb-anmaukanus « TUunudHble OMOIIEHO3bD», TepOapHii
«PacturenbHbIe cOO0IIECTBAY, KOJUICKIIMN «bHolieHo3», «BpeauTenu BaKHEHIINX
CEeBCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapyu U KOJIEKIIMU PACTECHUM U KUBOTHBIX,
MpUHAAJIEKAIIME K Pa3HbIM HKOJOTMYECKUM Tpynmnam ojHoro Buaa, KpachHas



kaura Poccuiickoit ®denepanuu, M300paKeHUs OXPaHSIEMBIX BUIOB PACTECHUN H
KUBOTHBIX.



IUDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHMA  ITPOTPAMMBI  I10
bBMOJIOIM11 HA  BA3OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornmacio ®I'OC COO, ycranaBiauBaloTca TpeOOBaHUA K pe3yibraTaM
OCBOCHHUS  OOy4YaIOIIMMHUCS MPOrpaMM  CpeAHero  odmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YNBTAaTOB OCBOCHMS mpeamera «buosorus»
BBIJICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE O00YyJarOUUMUCS POCCHUMCKOM
rpaXkJaHCKOW MJICHTUYHOCTH — FTOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpPEACICHUI0, HAJIWYME€ MOTHUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
IIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHMM JWYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPaAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUsS, TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENIBHOCTH [IEHHOCTHO-CMBICJTIOBBIMM  YCTAHOBKAaMHM, TPHUCYIIMMU CHCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HAIMYUME HKOJOTUYECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 11€JIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE PE3YNIBTaThl OCBOCHHS IpeaMeTa «bHOJOrus JOCTUTAKOTCS B
€IMHCTBE YyYEOHOW M BOCHUTATCIBPHOW JESITEIBHOCTH B COOTBETCTBUU C
TPaJULIUOHHBIMA POCCUUCKUMH COLMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHBIMU B OOIIECTBE MpaBUJIAMU U HOPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT MpolleccaM CaMOMO3HAHMS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHA, pA3BUTHUA BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY M IIPABOIIOPAJZIKY, YEJIOBEKY TPYAAa U CTAPLIEMY IOKOJICHUIO,
B3aUMHOTO YBa)KCHHMS, OEPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 U
TPpaJUIMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon Penepanuu, mpupone u
OKpY>KarolleH cpeae.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUA YyueOHoro mpeamera «buonorus»
JIOJIKHBI OTpa)xaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCsl pPyKOBOJICTBOBAThCS
chopMUPOBAaHHOM BHYTPEHHEW MO3UIMENH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlM/, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM IIEHHOCTAM POCCHUIMCKOTO O0OIeCTBa, pacUIUpPEHHE KU3HEHHOTO
ONBITA U ONbITA JEATCIBHOCTH B IMPOLIECCE peaan3allii OCHOBHBIX HaIpaBJICHHI
BOCIIUTATEIIbHOM JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kaaHCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKOMN MO3UIIUK 00YyYaIOIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUMCKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YyBa)KCHHE
3aKOHa U MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW [JEATENBHOCTH IPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUM YUE€OHBIX M IMO3HABATENIbHBIX 3a7a4, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENEATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHHIO K
SBJICHUSM COBPEMEHHOM XKU3HU U OOBSICHATD €€;

YMEHHUE YYHUTHIBaTh B CBOMUX JCHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMUA IIEHHOCTSAMH H
COLIMAJIBHBIM I0JI0KEHUEM;

TOTOBHOCTh K COTPYOHHMYECTBY B IIPOLECCE COBMECTHOIO BBIITOJIHEHUS
y4eOHBbIX, ITO3HABATEIbHBIX M MCCIENOBATENbCKUX 3a/la4, YBAXKUTEIBHOIO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMpPH OOCYXJIECHUU CIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHMCKOM IpaKJaHCKON UACHTUYHOCTH, TaTPUOTHU3MA,
YBaXXEHUS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTHU niepen PoauHou, ropaoctu
3a CBOM Kpau, cBOW PoauHy, CBOM fA3BIK U KYJIBTYpy, IIPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHANBHOTO Hapoaa Poccny;

LIECHHOCTHOE OTHOLIECHHWE K IPUPOJHOMY HACIICIUIO U MAMSITHUKAM IIPUPOJBIL,
nocTkeHusaM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ, POCCUUCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BUTHE OWOJIOTMHM, MOHUMAHUS 3HAYEHUsT OWOJIOTMM B IO3HAHMHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHUIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyabOy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IECHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOT0 TTOBEICHMUS;

CIOCOOHOCTh OLIEHHWBATh CHUTYalMI0O U IMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYHUBOIO OYyAyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJIUTEIISIM, CO3AAaHUI0 CEMbU HA OCHOBE
OCO3HAHHOIO MPHUHATUS LEHHOCTENM CEMEWHOM MKHU3HU B COOTBETCTBUMU C
TpaauuusmMu HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYasi ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOILLICHUN;



MMOHMMAHHE 3MOLIMOHAIBHOTO BO3JEHCTBUS KUBOM MPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BHUJIaX HCKYCCTBA, CTPEMJICHHE
MIPOSIBJISITH KAYECTBA TBOPUYECKON JTMYHOCTH;

S) ¢pusunyeckoro BocnuTaHus, GOpMHUPOBAHUA KYJILTYPHI 310POBbS U
3MOIUOHATBHOTO 0JIATONOIYYHSA:

NOHMMaHUE W peaju3alus 3J0pOBOT0O W 0e30MacHoro oopasza KU3HU
(310poBO€  mUTaHUE, COONMIOAEHHME TUTMEHMYECKHMX TMpaBWil W HOPM,
cOaaHCUPOBAHHBIM pEXUM 3aHATHH U OTHbIXa, peryispHas ¢u3ndeckas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UUYECKOMY U MICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHWE [IEHHOCTU TMPaBWI HWHAWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYaLUX, YTPOKAIOLUIUX 310POBBIO U KU3HU JIOIEH;

OCO3HAHUE TOCJICJICTBUN U HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHMOTpeOICHUS
AJIKOTOJIs, HAPKOTUKOB, KypeHHSI);

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, 0CO3HaHNE IEHHOCTU MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOM JIESITEIbHOCTU TEXHOJOTMYECKOW M COLHMAIBHOU
HAMpPaBIEHHOCTH, CIOCOOHOCTh MHUIIMHUPOBAThH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKyIO JACSTEILHOCTD;

MHTEPEC K pa3InyHbIM cepaM Mpo(PecCHOHAIBHON AESITENIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIA BBIOOP Oyaymieir mpodeccuu ©  peanr30BBHIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHUIO Ha
MPOTSKEHUU BCEH KU3ZHU;

7) 3K0JIOrM4eCKOro BOCIIUTAHUA:

HKOJIOTUYECKH 1I€JIECO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CylECTBOBAHUS;

MOBBIIIIEHWE YPOBHSA JKOJOTMYECKOM KYJBTYphl: TMPUOOPETEHUE OIbITa
IJITAHUPOBAHUS TOCTYNKOB M OIEHKHM MX BO3MOXHBIX IOCIEACTBUI  IJIs
OKpY’Karolle Cpeabl;

OCO3HaHUE MIO0ATBHOIO XapakTepa 3KOJIOTMYECKUX MNpoOiieM U MyTell Hux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPH H3YYCHUH OHOJIOTUU
3HAHMST W YMEHHUS TMPU PEIICHUH TpoO0JieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJONIOIb30BaHNEM  (COOJIO/IGCHUE  MpaBWI  TOBEICHHS B TMPHUPOJIE,
HalpaBJIICHHBIX HAa COXPAHEHHE pPAaBHOBECUS B DSKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHCTEM, Onochepsl);



AKTUBHOE HENPUIATHUE JEUCTBUM, NPUHOCIIIMX Bped  OKPYXKaKOUIEH
NPUPOIHON cpeie, YMEHHE IMPOTHO3UPOBATh HEOJArONPHUSTHBIE HKOJOTUYECKHE
MOCEACTBUS MPENPUHUMAEMBIX IEUCTBUIN U MPEAOTBPAIATh UX;

HaJM4HME PA3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCSI UMU B IIO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAJIbHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKON JESITEIIbHOCTU HKOJIOTUYECKOM
HaIPaBJICHHOCTH;

8) HEHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JIMAJOre
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIETYPHOM MHUPE;

COBEpPIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIIbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aUMOJICVICTBUS MEXIY JIOAbMHU U IMO3HAHUS MUPA;

MOHUMaHUE crneuu@uKkd OHOJIOTMM KaKk HayKd, OCO3HaHUs €€ pOoiau B
(OpMHpPOBAaHUM PALMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU LIEJIOCTHOTO
NpPEICTaBICHUs 00 OKpYXKarolleM MHUpe KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U
oOmiecTa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH Mpo0sieM
COXpPAaHEHMSI IPUPOTHOTO PABHOBECHS;

yOEeKAEHHOCTh B 3HAUMMOCTU OMOJOTMU JJisi COBPEMEHHOW LUBUIIU3ALINH:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUHM, CIOCOOHBIX  peIIaTh pPEeCypcHble  MpOOJEeMbl  pPa3BUTHS
YeJIOBEYEeCTBA, OMCKA MyTe BhIXOJA U3 MIOOAIBHBIX SKOJIOTHYECKUX MPOOIeM U
o0OecrieyeHus  mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
MCITOJIb30BAHUIO TPUPOAHBIX PECYpPCOB U (POPMUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHM OWOJIOTMYECKUMX 3HAHMM B UENIX
MOBBIIIEHUsST OOWIEH KYJIbTYypbl, €CTECTBEHHO-HAyYHOH TIPAMOTHOCTH, KakK
COCTaBHOM 4YacTu (PyHKIMOHATHHOW TPAMOTHOCTH OOydYaromuxcs, (HhopMupyemoit
IpU U3yYEHUU OHOJIOTHY;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJyYaeMble 3HAHUSA Ui aHalu3a H
OOBSICHEHUS SIBIICHUN OKPY)KAIOIIET0 MHUpPA W TMPOUCXOIANIUX B HEM H3MEHEHUH,
yMEHHE JieJaTb OOOCHOBAaHHBIE 3aKIIOYEHUSI HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIINXCS TAHHBIX C LIEJIbIO MOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HMCIOJB30BaTh OHWOJIOTMYECKUE 3HAHUSA s
pemieHus mpooOieM B pealbHBIX KU3HEHHBIX CUTYyaITUsX;

OCO3HAHHME ILIEHHOCTU HAy4YHOH HESITENbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIIEOBATENbCKYIO IEATEIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa3oBaHUIO, K AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHWUU IO OHOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METAIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHble pe3yabTaThl OCBOCHUS yueOHOro mnpeamera «buoiorus»
BKJIIOYAIOT: 3HAYUMBbIE [UIsi  (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYyYaIOIIUXCS
MEXTUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIE MOHATHS, OTPaXKaIOIIUE
LEIOCTHOCTh HAy4YHOM KapTUHBI MUpa U CHeUu(pUKY METOAOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTrus, SIBICHUE, IPOILIECC,
CUCTEMa, Hay4yHBIM (haKT, TPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCClIeIOBaHUE,  HAONIONECHHWE,  HW3MEpPEHUE,  OKCICPUMEHT W JAPYTHX),
YHUBEpCAJIbHBIC y4eOHbIC JeicTBHUs (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIE), o0ecreunBaromme dbopMupoBaHue (GYHKITMOHATBHON
IPaMOTHOCTH Y  COLMAJIBHONM KOMIETEHIMU OOYyYarolIMXcs, CIIOCOOHOCTh
00y JaroIIuXcst UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
[I03HABATEJIbHOM Y COLIMATIbHOW MPAKTHUKE.

MeTtanpeMeTHbIE Pe3yJbTaTbl OCBOEHHUS MPOTPAMMBI CPEJIHET0 OOIIETO
o0pa3zoBaHusl JOJDKHBI OTPAXKaTh:

OBiagenne YHHBeEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHS:

CaMOCTOSITeTbHO  (OPMYJIMPOBaTh M aKTyallU3UpPOBaTh  MOpoOsieMy,
paccmarpuBarh €€ BCECTOPOHHE;

WCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS
(ananuza, cuHTE3a, CpaBHEHUS, Kilaccudukauu, 00001IeH s ), paCKPbIBATh CMBICI
OMOJIOTMYECKUX TIOHSATUM (BBIJEIATHh WX XapaKTepHbIC MPU3HAKU, yCTAaHABIUBAThH
CBSI3U C JPYTUMU MOHATHUSIMU);

ONpENENATh LEIU JESITENIbHOCTH, 3aJaBasl IMapaMeTpbl U KPUTEPUH HUX
TOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AESITEIBHOCTHU C MOCTABICHHBIMU LESIMU;

UCIIOJIH30BaTh OMOJIOTUYECKUE TOHATHS 1Sl OOBICHEHUS! (DAKTOB U SIBICHUUN
KUBOU MIPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCykAeHus (MHIAYKTUBHbIC, JEAYKTHUBHbBIE, IO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PacCMATPUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI M 3aKJIFOUCHHS;

MIPUMEHSITh CXEMHO-MOJIETbHBIE CpelcTBa JUTSt MIPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTax, a



TAKK€  NPOTHUBOPEUYM  Pa3HOr0  poOJa,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbIBaTh IUIAH pELIEHUS MPOOJEMbl ¢ yY4ETOM aHajIn3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMaTEPHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIJIECTBUM 1€ATEIbHOCTH;

KOOPJAMHHUPOBATh U BBIMOJIHATH PabOTY B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO
Y KOMOMHHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE TIPU PEILICHUH KU3HEHHBIX MTPOOIIeM.

2) 0a30BbIe HCCIEA0BaTEIbCKUE TeHCTBHSA:

BJIa/IETh HABBIKAMH y4e€OHO-HCCIIEA0BATEIbCKON U MPOEKTHOMN JeATEIbHOCTH,
HaBBIKAMHM  pa3pelieHus NpoOjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY ITOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a]a4, IPUMEHEHUIO
pa3IMYHBIX METO/IOB NIO3HAHMS;

UCIIOJIb30BAaTh PA3JIMYHbIE BHUJAbl JIEATEIBHOCTH MO TOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpPETalHH, NPeoOpPa3OBAHUI0 W TMPUMEHEHHUIO B YYEOHBIX
CUTYyalHsIX, B TOM YHCJIE MPH CO3JaHUH YUEOHBIX M COL[UAIBHBIX TPOEKTOB;

(GopMupOBaTh HayUHBIM THUIl MBIIUICHUS, BIAJETh HAyYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSIMU U METOIAMU;

CTaBUTh W (OPMYJUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaATEIBHOM
JESATEIBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIE CBA3M UM aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pEeIIeHMs, HaXOAUTh ApryMEHTbl AJI1 J0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUH PELLIEHUS;

aHAIM3UPOBATh IIOJyYCHHBIE B XOJAE€ PpEIIEHUs 3aJa4d  Pe3yibTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpPEeHOca CPEeICTB U CIOCOOOB
JeMCTBUS B IPO(PECCHOHATBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHWSA B TO3HABATENIbHYIO M MPAKTHYECKYIO0 001acTH
KU3ZHEJEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUraTh HOBbIE MJI€W, IpeJularaTb OPUTMHAIbHBIE MOAXOAbl U PEIEHUs,
CTaBUTb MPOOJIEMBI U 33J1a4l, JOIYCKAIOIINE AIbTEPHATUBHbBIC PEILICHHUS.

3) pabdora ¢ undopmanmen:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX MHPOpPMALMU (TEKCTe YU4EeOHOro
nocoOusi, Hay4yHO-NIOMYJISIPHOM juTeparype, OHOJOTMYECKUX CIIOBapsX M
CIPAaBOYHUKAX, KOMIIBIOTEPHBIX Oa3ax JaHHBIX, B MHTepHeTe), aHaIu3upOBaTh



WHOOPMAIINIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUIECKHA OIICHUBATH
e€ I0CTOBEPHOCTh U HETPOTUBOPEUYUBOCTb;

(GhopMyIHpPOBaTh 3alpOChl M MPUMEHSTHh Pa3IMYHBIC METOABI NP TOWUCKE U
otOope Ouosorndeckoil mHpopmanuu, HeOOXOAUMOUM MJil BBHIMOJHEHUS] YUYEOHBIX
3ajay;

npuoOpeTarb OMbIT KCHOJIb30BaHUA WH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTHBHOTO WCIOJIb30BAHMS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BHIOWpaTh  ONTUMaIbHYIO  (OpMY  TPEACTABICHHUS
ouonornueckot nHGopManuu (cxembl, rpadyKu, JUarpaMMbl, TaOJIHIIbI, PUCYHKH
H JIpyroe);

WCIIOJIb30BaTh HAyYHBIA SI3BIK B KAa4eCTBE CPEACTBA TMpU pabore C
Ounonorudyeckoil uHGMOpPMAIMEl: TNPUMEHATh XUMHUYECKHe, (U3HUYECKUE W
MaTeMaTU4YecKre 3HAKU W CUMBOJIBI, (opmynbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M MPeoOpa3oBhIBATh ~ 3HAKOBO-CUMBOJIMYECKHE  CPEICTBa
HaIJISIAHOCTH;

BJIQJI€Th ~ HAaBBIKAMH  PACTO3HaBaHUS W 3aUThl  u“H(pOpMmaIuwy,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTMYHOCTH.

OByajieHre YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenme:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCeX cepax >KM3HU, aKTUBHO Yy4aCTBOBATH
B JMAJIOT€ WM JIMCKYCCHUU MO CYIIECTBY OOCyX/IaeMoW Tembl (YMEHHE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCHTEIHHO BBITIOJHEHUS TpeiaraeMoi
3a/laud, YYUTHIBaTh WHTEPECHI U COTIIACOBAHHOCTH IMO3HIMKN IPYTUX YYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHUS, MOHUMAaTh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHUTYAaIlHi,
YMETh CMSITYaTh KOH(PIUKTHI U BECTU TTEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMUA CIOCOOAMU OOIICHHS] W B3aWMOJCUCTBHS, MMOHUMATh
HaMEPEeHUs IPYTUX JIIOACH, MPOSBIATh YBAKHUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH opMe (HopMyInHpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3Jararb CBOIO TOYKY 3pPEHHUSI C HCIIOIB30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeJIbHOCTD:

MMOHUMAaTh M MCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBUAYaIbHOM
paboThl IpU pEeIEHUH OMOJOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOJICHCTBHSI MPU PENICHUH YIEOHOMN 3a/1auu;

BbIOMpATh TEMaTUKy W METOJAbl COBMECTHBIX ICHCTBUN C Y4E€TOM OOIIUX
MHTEPECOB ¥ BO3MOKHOCTEH Ka)KJIOTO WIeHA KOJUICKTHUBA;



pUHUMATh LEIM COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBaTbH MU
KOOPAUHUPOBATh JEHUCTBHUS MO €€ NOCTHXKEHHUIO: COCTAaBIATH IUIaH JCHCTBHIA,
pacnpenensTh Poiad C YYETOM MHEHUW YYACTHHKOB, OOCYXJAaTh pPE3yJabTaThbl
COBMECTHOM paboThI;

OLIEHMBAaTh KaY€CTBO CBOETO BKJIA/Ia U KaXJI0r0 YYaCTHUKA KOMAH]Ibl B OOIIUI
pE3yabTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjararb HOBBIE MPOEKTHI, OLIEHUBATh HUAEHM C TO3ULIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIATh MO3UTHUBHOE CTPATErMYECKOE IMOBEACHUE B PA3IMYHBIX
CUTYalUAX, IPOSBISATH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBiajgeHne yHHUBePCAJIbHBIMH PeryJIATHBHBIMU AeHCTBUSIMM:

1) camoopranuszauus:

UCIOJb30BaTh OWOJIOTUYECKUE 3HAHMs JJIs BBIABICHUS MpoOJIeM U HX
pEIIeHHs B )KM3HEHHBIX U YYEOHBIX CUTYyaIIUsIX;

BBHIOMpAaTh HAa OCHOBE OHMOJOTMYECKHX 3HAHUN 1IEJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JICWCTBHSIX M MOCTYNKAaxX MO OTHOUIEHUIO K JKUBOW MPUPOIE,
CBOEMY 3[I0POBBIO U 30POBBIO OKPYIKAIOIINX;

CaMOCTOSITETIbHO OCYIUECTBIISITh MO3HABATEIBbHYIO JIEATEIIbHOCTD, BBISBISATH
npoOJeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3a/1adyu B 00Opa3oBaTeIbHON
JESATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pEIIeHHs MpoOJieMbl C  YUYETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEANOUYTCHHIH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paAMKH Y4EOHOTO TPEIMETA Ha OCHOBE JIMUHBIX MPEANOYTEHHI;

7efiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

cnocoOcTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO IIUPOKOWM HPYyIULUU B
pa3HBIX O0JIacTAX 3HAHWN, TOCTOSHHO TOBBINIATE CBOM 0Opa30BaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B AESATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BIaJIeTh  HABbIKAMU  TIO3HABaTeNIbHOW  pediiekcuu KaKk  OCO3HAHUsA
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIbHBIX MPOLIECCOB, HMX pE3YJIbTAaTOB H
OCHOBAHMI, MCIOJIb30BaTh NMPUEMBI PEPIIEKCHH JUIsl OLEHKH CUTyallud, BbIOOpa
BEPHOI'O pELICHUS;

YMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PELICHUS MO0 HX
CHUKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JpPYyTMX IIPU AaHAIU3€ pe3yJbTaroB
NESATENBHOCTH;

3) npuHsATHE ce0s U APYTUX:

MpUHUMATh ceOs, TOHUMAasi CBOM HETOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JpPYyTMX IIPU AaHAIU3€ pe3yJbTaroB
NESTENBHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh MIOHUMATh MUP C MO3UIUHU JAPYTOro 4YeIoBeKa.

NPEAMETHBIE PE3VYJ/IBTATBI

[Ipenmetnbie pesynbrarbl ocBoeHusi nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOHAIOT crienuduueckue st yueoHoro npeamera «buosiorusy»
Hay4yHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI IEMCTBUI MO OCBOEHUIO, UHTEPIPETALIMN U
npeoOpa3oBaHUIO 3HAHHM, BUABI JACSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUA U
NPUMEHEHHUIO 3HAHUW B PA3IMUHBIX YUYEOHBIX CUTYyalMsIX, a TaKXKe B peajbHBIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C Ouonoruei. B mporpamme npeameTHbie
pe3yabTaThl NPEICTABIEHBI 110 TO/1aM 00y4EHHS.

[IpenmeTHbIe pe3ybTaThl OCBOCHHS yueOHOro mpenmera «buonorus» 6 10
KJaacce NOJMKHbI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE M POJIK OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMSI ECTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKHX U
3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (QPYHKIIMOHAIBLHON
IPAMOTHOCTH Y€JIOBEKA JJIsI PELLICHUS] )KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBaTh COAEpPKaHWE OHOJIOTMYECKHX TEPMHHOB W TOHSITHI:
KHU3Hb, KJE€TKa, OpraHu3M, MeTadbonmu3Mm (OOMEH BELIECTB U IMpeBpalICHHUE
HHEPTUHU), TOMEOCTa3 (CaMOpEryJIsIus), YPOBHEBAs] OpPraHU3AIMS KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME H3JIararb OWOJOTMYECKUe Teopuu (KJIEeTOuHas, XPOMOCOMHAas,
MYTaIlMOHHAs, LIEHTpajbHasi JOrMa MOJEKyasipHoi Ouonorun), 3akoHsl (I.
Mengens, T. Moprana, H. V. BaBuiioBa) u yueHust (0 U€HTpax MHOroooOpasus u
MPOUCXOXKJICHUST KyJIbTypHbIX pacteHuid H. M. BaBuiioa), onpenensath rpaHuliibl
MX NMMPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJJaMU HAYYHOTO MO3HAHUSA B OMOJIOTHU: HAOIIOJCHUE U
ONMCAHHUE YKUBBIX CUCTEM, IPOLIECCOB U SIBJIICHWM, OPraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIIEPUMEHTA,  BBIIBHJKEHHWE  THIIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIYy HCCIEIyEeMbIMH BEIMYMHAMU, OOBSCHEHUE TMOIYYCHHBIX



pe3ynbTaToOB, MCIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH, TEOpUHA U 3aKOHOB, YMEHHUE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIJENATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
JYKapHOT, OJHOKIJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpOLECcCOB: OOMEHa BEIIECTB M MPEBPAILEHUS YHEPIHMH B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M HHEPreTudeckoro oOMEHa, XEeMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHHUSA, PA3MHOXKEHUS, HWHAMBUAYAJbHOTO pPa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEHHbIE 3HAHUS JJI OOBSCHEHUS OHOIOTHMYECKHX
NPOLIECCOB U SIBJICHUM, JUIsl MPUHATUSA MPAKTUYECKUX PEIIEHUH B MOBCEIHEBHOU
KU3HU C LENpl0 oOecredyeHus Oe30MaCHOCTH CBOETO 3I0POBbS U 3I0POBbS
OKpYKaroUIuX JIOEH, COONIOIEHN HOPM T'PaMOTHOTO MOBEACHUS B OKPYIKaIOIIEH
OPUPOJHON cpele, MOHMMAHUE HEOOXOIMMOCTH HCIIOIb30BAHUSA JOCTHKEHHM
COBPEMEHHOMU ouonoruu u OMOTEXHOJOTUH 1l  paldOHAIBHOTO
MPUPOAOIIONIB30BAHUS;

YMEHUE pelarb 3JIEMEHTapHble T€HETHYECKHME 3aJaud Ha MOHO- U
IUTHOPUAHOE CKpPEUIMBAaHUE, CLEIUICHHOE HAacleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPUTHOTO CKpELIMBAaHUS JI1 Tpe/CKa3aHusl HaclIeOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPAKTUYECKUE padOThl, COONIIOATH
mpaBuia mpu paboTe ¢ ydeOHbIM 1 1a00paTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OLIEHUBATh U HMHTEPIPETUPOBATH WHGOPMAIIHIO
OMOJIOTUYECKOTO0  COAEpXaHUsS, BKIIOYAIOLIYK0 IICEBJOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CpEeACTBA MAacCOBOM MH(OpMAaIMU, HAYyYHO-NOMYJISIPHBIE
MaTepuanbl), STUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEIOBaHUII B OHONIOrHUH,
MeAUIIMHE, ONOTEXHOJIOTHH;

YMEHUE CO37aBaTh COOCTBEHHbIE IUCHBMEHHBIE U YCTHBIE COOOLIEHUS,
000011ast OMOJIOrMYECKYI0 MH(POPMALMIO U3 HECKOJbKHUX MCTOYHUKOB, TPaMOTHO
MCITIOJIb30BaTh MOHSATUWHBIN armapar OUOJIOTHH.

[IpenmeTtHble pe3yiabTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 11
Kacce NOKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE M POJIK OMOJIOTUU B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOUW KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAEC POCCHHCKUX U
3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHUE OWUONOTUH, (QPYHKIHMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA I PELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COIEPKaHNe OMOIOTrMUECKUX TEPMUHOB U MOHATHI: BUJ,
NOMyJNALMs, TEHO(OHJ, SBONIOIUS, IBIXKYIIME CUIbl ((PaKTOpbl) HBOJIOIMH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUA000pa30BaHME, IKOJIOTHYECKHE (HAKTOPBI,



JKOCHCTEMA,  IPOAYLIEHTbI, KOHCYMEHTBI, PEOyUEHTbl, LENU IUTaHUs,
HKOJIOTUYECKAs MUpaMuJia, OMoreoeHos, buocdepa;

YMEHUE Hu3/araTb OHOJIOTMYECKUE TeopuH (IBOJOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl HSBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3aponprmieBoro cxoactsa K. M. Bbapa, depenoBaHusl IJaBHBIX HalpaBlICHUW U
nyteit sBomonnu A. H. CeseproBa, yuenus o Ouocdepe B. U. Bepnaackoro),
ONPEAENATh TPAHUIIBI UX TPUMEHUMOCTH K JKMBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJAMU HAyYHOrO MO3HAHUSA B OMOJIOTWHU: HAOIIOJEHUE U
ONMCAHHUE YKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHWM, OPraHU3alMs U NPOBEICHUE
OMOJOTUYECKOTO  OKCIIEPUMEHTA,  BBIIIBIDKEHHWE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAy HCCIEIyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE IMOIYYEHHBIX
PE3YJIBTATOB, WCIIOJIB30BAHHBIX HAYYHBIX ITOHATHW, TEOPUHW M 3aKOHOB, YMEHUE
JIEJIaTh BBIBOJIBI HA OCHOBAHUU ITOJYUYEHHBIX PE3YJIBTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKUA CTPOCHUSI OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, NOMYJSLHM, MPOIYLUEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreOLIEHO30B U JKOCHCTEM, OCOOEHHOCTHM NPOLIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO0Opa30BaHMs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTHUYECKUX (DAKTOPOB HA OPraHU3Mbl, MEpeHoca
BEILIECTB U IOTOKAa HSHEPIMM B HKOCUCTEMAX, AHTPOIIOICHHBIX W3MEHCHHU B
AKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB W OHOT€OXMMHUYECKUX
IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTh MOTYYEHHBIE 3HAHUS I OObSICHEHUS OMOIOTHYECKUX
[IPOLIECCOB U SIBJICHUU, JUI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEIpl0 o0ecredyeHHus Oe30MaCHOCTH CBOEro 3I0POBbS U 3I0POBbS
OKpY’KaloluX JtofieH, COOMIOAEHUSI HOPM TPAaMOTHOTO MOBEIEHUSI B OKpYXKaroIIei
OPUPOIHON cpelle, MOHUMAaHUE HEOOXOIUMOCTU HCIONb30BAHUS JOCTHKCHUM
COBPEMEHHOW OMOJIOTUH ISl pAallMOHATIBHOTO MPUPOJONOIb30BaAHNUS;

YMEHHUE pelaTh 3JIEMEHTapHbIE OMOJOTMYECKHE 3a/1a4H, COCTABISATH CXEMBbI
MEPEHOCA BEIIECTB U SHEPTUHU B SKOCHCTEMAX (1I€MU MUTAHUS);

yYMEHHUE BBIMOIHATH JIa0OpaTOpHbIE M MPAKTUYECKHE paboThl, COONIIOIAThH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYIOBaHUEM;

YMEHUE KPUTHUYECKM OLEHHBATh W HWHTEPIPETUPOBATH HH(POPMALIHIO
OMOJIOTMYECKOTO  COJEpXKaHMs, BKIIOYAIONIYI0 TICEBIOHAy4YHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpeACTBAa MAacCOBOM MH(OpMAaIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTb  [IOOAJbHBIE  HKOJOTUYECKHE  IPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3HIIMIO;

YMEHHE CO37aBaTb COOCTBEHHbIE IHMCHhMEHHBIE M YCTHBIE COOOIICHMS,
000011as OMONIOTHYECcKy0 MH(OpPMAINIO U3 HECKOJIbKMX HMCTOYHHUKOB, IPAMOTHO
MCIIOJIb30BATh MOHATUNHBIN anmapar OUOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsimuecTBo 4acoB JJIeKTPOHHbIE Buasbl yueOHoM

HaumenoBanmue

Ne (undposbie) NeSiITeJIbHOCTH € y4eTOM
pa3aesioB U TeM Kontpoabubie | I[pakTuueckue .

n/n Bcero o0pa3oBare/ibHbIC pado4eii nporpaMmsl
NporpamMMsbl padoThI padoThI

pecypchl BOCIIMTAHUS

buosnorus kak Hayka 2 0.5 bubnmoreka [IOK -yCTaHOBJICHUE

https://m.edsoo.ru/7f41¢292

JIOBEPUTEITBHBIX OTHOIICHHIA
MEXTy TIeTarOTHIeCKUM
PaOOTHHUKOM H €TO0
oOyyaronmmucs,
CITOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPUSTHIO
oOyJaroImmuMucs TpeOOBaHMIA
U TIPOCKHO Mearoru4ecKoro
paboTHUKA, TPUBIICYCHHUIO UX
BHUMAaHUS K 00CyX1aeMoi Ha
ypoKe uHpopmanuu,
AKTUBU3AINH UX
MO3HABATEIHLHOM
JeATETbHOCTH; ~-TIOOYXKIECHUE
o0yyaronuxcsi CoONMoaaTh Ha
YpOKe OOIIETPUHATHIE HOPMBI
MOBEJICHUS, PaBUIIA
OOLIEHUS CO CTapLUINMU
(memaroruye CKUMu
paboOTHUKAMM) U
CBEPCTHUKAMH



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

(oOy4aromuMucst ), TPUHITUTIBI
y4eOHOH TUCIUIUINHBI 1
CaMOOpPTaHM3aIH;
-[IPUBJICYCHNE BHUMAHHS
00yyYaronmxcs K
[IECHHOCTHOMY acIeKTy
U3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHn3aIys uxX
paboTHI ¢ oTy4aeMoi Ha
YPOKE COLMAIBHO 3HAYMMOM
uHpopMaruen —
UHHUIIMUPOBAHHE €€
00CYXIeHHUsI, BBICKa3bIBAaHUS
00y4aroIIMMHICSI CBOETO
MHEHHS TI0 €€ ITOBO.Y,
BBIPAOOTKH CBOETO K HEM
OTHOIICHHUS; -MCIIOJIb30BAHNE
BOCTIMTATEIbHBIX
BO3MO)KHOCTEH COAEpKAHUS
y4eOHOro IpeaMeTa uepes
JIEMOHCTPALHIO
o0yyaroumcs IpuMepoB
OTBETCTBEHHOTO,
TPaXkKIaHCKOTO TTOBEJICHNS,
HPOSIBIICHUS YETIOBEKOIIIOOHS
1 T00pOCEpICYHOCTH, Yepes3
10100p COOTBETCTBYIOIINX
TEKCTOB JJISl YTEHUSI, 3314
JUISL peLIeHus1, TPOOIEMHBIX
CHUTYaIMii 7151 0OCY)XJCHHUS B




KJ1acce; -IpUMEHEeHNE Ha
YPOKE HHTEPaKTUBHBIX (hOPM
paboThI ¢ O0YHArOIIUMUCS:
MHTEIICKTYaIbHBIX U,
CTUMYJIHPYIOIIUX
MO3HABATEIILHYIO0 MOTHBAIIHIO
00yJaronmxcs;
JMIAKTUYECKOTO Tearpa, Tie
MOJTYYECHHBIEC Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS B
TeaTpaJIbHBIX MOCTAHOBKAX;
JMCKYCCHI, KOTOpbIE JaroT
00y4JarmMMCsi BO3MOKHOCTD
npruoOPECTH OIBIT BEACHUS
KOHCTPYKTHBHOTO JTAJIOTa;
TPYIIOBOM pabOTHI HIIH
paboThI B apax, KOTOpbIe
ydar 00yJaromuxcs
KOMaHJIHOW paboTe u
B3aUMOJICHCTBHIO C IPYTUMHU
00y4JarOIIMMUCS; -BKJIFOUCHHE
B YPOK UTPOBBIX MIPOIIENTY,
KOTOpBIE TIOMOTAIOT
TOZ/IEPKATh MOTHBAIIHIO
00y4aromuXCst K MOITY4IEHHIO
3HAHUM, HaJIaKUBAHUIO
TIO3UTHBHBIX
MEKJINYHOCTHBIX OTHOIICHHUH
B KJ1acce, IOMOTatoT
YCTaHOBIICHHIO




no0poXKenaTenpHOM
arMoc(epsl BO BpeMsl YPOKa;
-opranu3zanus medcTsa
MOTHUBHUPOBAHHBIX U
SPYAUPOBAHHBIX
o0yyaronuxcs HaJl ux
HEYCIEBAIOIUMU
OJTHOKJIACCHUKaMHU, /IAIOIIEro
00yJaronmMcsi COIUaIbHO
3HAYUMBIN OTIBIT
COTPYIHUYECTBA U B3AUMHOMU
MIOMOIIIN;, -UHUITUUPOBAHUE U
HOZJIEPIKKA
HCCIIEN0BATENBCKON
JEeSITETLHOCTH 00yJaromuXxcst
B paMKax peau3aiuyd UMu
WHIVNBUIYAIBHBIX U
TPYIIOBBIX
UCCIIEIOBATEIIECKUX
MPOEKTOB, YTO JACT
00y4JaromMMcs BO3MOKHOCTD
puoOpeCcTH HaBBIK
CaMOCTOSITEJILHOTO PEeIICHUS
TEOpPETUUECKOM MPoOIeMBbl,
HaBBbIK TEHEPUPOBAHUS U
odopMIIeHUsT COOCTBEHHBIX
UJICH, HABBIK YBAKUTEILHOTO
OTHOILICHUS K YYKUM HIIEsM,
o opMIIEHHBIM B paboTax
JIPYTUX HCClieoBaTeNeH,




HaBBIK ITYOJUYHOTO
BBICTYIUICHUS MIEPE]]
ayIUTOpHUEH,
apryMEHTUPOBAHUS U
OTCTaWBaHUS CBOEH TOUKHU
3peHMUSL.
) JKuBble cuctemsl u 1 bubmoreka [IOK
HUX OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMUYECKUH COCTaB g 1 bubnmoreka [IOK
U CTPOCHHE KIIETKU https://m.edsoo.ru/7{41¢292
4 KuznenesaTenbHOCTh 6 bubnmoreka [IOK
KIJIETKU https://m.edsoo.ru/7f41¢292
PasmHoxeHue u
5 WHJUBHIyaIbHOE 5 1 bubmoreka IIOK
pa3ButTHe https://m.edsoo.ru/7f41¢292
OpraHU3MOB
HacnenctBeHHOCTh B
6 U3MEHUYHUBOCTh 8 1.5 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
OpraHWU3MOB
Cenexnus
7 OpraHU3MOB. 3 bubmoreka [IOK
OCHOBEI https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHH
bubmoreka [IOK
8 Peseparioe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 4

YACOB I10 TTPOI'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

11 KVIACC

KosnyecTBo yacos DJICKTPOHHBIE
HanmenoBanne
Ne (undposbie) Peasm3anusi BocMTATEJIHHOTO
pa3iesioB U TeM KonTpoabubie | I[pakTuueckue
n/n Bcero o0pa3oBare/ibHbIE npouecca
NMPOrpamMmbl padoThI padoThI
pecypchbl
OBOJIIOIIMOHHAS 9 1 1 bubnuoreka [IOK -yCTaHOBJICHUE JIOBEPUTEIIbHBIX
OonoJIorns https://m.edsoo.ru/7f41cc74 OTHOIIECHUH MEKITY

MEeIarOrHYeCKUM PabOTHIKOM U
€ro 00yJaromuMHucs,
CTIIOCOOCTBYIOIINUX TO3UTHBHOMY
BOCIIPHUATHIO O0YJaIOITUMUCS
TpeboBaHMil U MPOCHO
MEeIarOrH4ecKoro pabOTHHKA,
NPUBIICYCHUIO NX BHUMAHUS K
00CyXI1TaeMOH Ha ypoKe
uH(pOpMaLIK, aKTHBU3AIH UX
MO03HABATEIbHOM JIEATEILHOCTH;
-IOOYKIEHUE 00YJarOIIUXCS
COOMIONIaTh Ha YpOKe
OOIIENPUHATHIC HOPMBI
MOBEICHNS, PaBUJIa OOIIEHHS CO
CTapIIUMU (MIe1arorn4eCKUMHU
paboTHUKAMM) U CBEPCTHUKAMHU
(oOy4aromuMucs ), MPUHIUIIBI
y4eOHOM TUCIUIUTAHBI U
CaMOOpTaHU3aINH; -IIPUBJICYCHNE
BHUMAaHUs 00YJaIOLINXCSI K
[IEHHOCTHOMY acCIIeKTy N3y4aeMbIX
Ha ypOKax SIBICHUH, OpraHnu3aIus



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

ux paboThI ¢ MOTy4aeMon Ha
YPOKE COIMAIbHO 3HAYMMOi1
uHbopMaIueil — THUIIMHUPOBAHHE
ee 00CyX/IeHUsl, BBICKa3bIBaHUS
00y4aroIMMICs CBOCTO MHEHHS
0 €€ MOBO/Y, BBIPAOOTKU CBOETO
K HEl OTHOIIICHUS;
-HCTI0JIb30BaHNE BOCTIUTATEIbHBIX
BO3MOXKHOCTEM COACPIKAHUS
y4eOHOro nmpeaMeTa uepes
JIEMOHCTPAIIHIO O0YYarOIIIMMCS
MIPUMEPOB OTBETCTBEHHOTO,
rpakJaHCKOTO TIOBEICHUS,
MMPOABJICHUSA I-IG.]'IOBCKOJIIO6I/ISI )41
JI0OpOCEPACYHOCTH, Yepe3 moadop
COOTBCTCTBYIOIINX TCKCTOB JIsA
YTCHUS, 3ada4 JJId pCUICHUA,
MPOOJIEMHBIX CUTYAIlUN JTst
00CYXJICHHSI B KJIacce;
-IPUMEHEHHUE Ha YPOKE
WHTEPaKTUBHBIX (hOpM pabOTHI C
00y4JarOIIMMHUCS:
UHTEIJICKTYaIbHBIX UID,
CTUMYIUPYIOIIUX
MO3HAaBaTEIbHYIO MOTHBAIIHIO
00yJaronnxcs; AMJaKTHIECKOro
TeaTpa, TJie MOJyUYeHHBIE HA YPOKe
3HaHUS OOBITPBIBAIOTCS B
TeaTpalbHBIX TOCTAHOBKAX;
JUCKYCCHI, KOTOpBIE JAtOT




00yyaronmMcst BO3SMOKHOCTh
IPUOOPECTH OTBIT BEICHUS
KOHCTPYKTHBHOTO IUAJIOTa;
IPYIIIOBOM pabOTHI WIIK PaOOTHI B
napax, KOTopble yJar
00yJaromuxcsi KOMaHIHOW paboTe
Y B3aUMOJICHCTBUIO C IPYTUMU
00y4aronIMMICs; -BKJIIOYCHHE B
YPOK UTPOBBIX MPOIIEIYP, KOTOPBIC
MIOMOTAOT MOJIJICPKATh
MOTHBALIMIO 00yUaOLUXCS K
MONyYEHUIO 3HAHUH,
HATAKUBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUN B
KJIacce, MOMOTalOT YCTAaHOBIICHUIO
no0posKenaTeaIbHON atMocdepsl
BO BpeMs YpOKa; -OpTaHu3aIns
med)cTBa MOTHBUPOBAHHBIX H
SPYAUPOBAHHBIX O0YIAFOIIAXCS
HaJl UX HEYCTICBAOIIMMU
OJTHOKJIACCHUKaMHU, JIAI0ILEro
00y4JaroIIMMCS COTHATBHO
3HAYUMBIH OMBIT COTPYIHUYECTBA
¥ B3aMHOM ITOMOIIIH,
-MHULIUMPOBAHUE U TIOAJIEPIKKA
HCCJIEIOBATEbCKOM 1eATENbHOCTH
00y4aronuxcsi B paMKax
peanuzanu UMu
WHAWBUIYAJIBHBIX U TPYIITOBBIX
HCCJIEIOBATENBCKUX MTPOEKTOB,




YTO aCT O0YYaroIIMCS
BO3MOYKHOCTb MMPHUOOPECTH HABBIK
CaMOCTOSITEJIBHOTO PEIICHUS
TEOPETUUECKOMN MPOOIeMbl, HABBIK
TeHEePUPOBAHUS U O(OPMIICHHUS
CcOOCTBEHHBIX HJIeH, HABBIK
YBAKHUTEJIBHOTO OTHOLLICHUS K
qyKUM HJesM, 0(hOpMIICHHBIM B
paboTax Ipyrux uccienoBarene,
HABBIK MyOIWYHOTO BBICTYILICHUS
repes ayIuTOpuen,
apryMEHTUPOBAHUA U
OTCTaUBaHUS CBOSH TOUKHU 3pCHUH.

Bo3HukHOBeHHE
— 9 0.5 bubnunoreka [IOK
p ) https:/m.edsoo.ru/7f41cc74
JKU3HU Ha 3eMiie
Opraau3msel 1
S 5 1 bubnaunoreka [IOK
pyxatot https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
DKOJIOTHYECKIE 9 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
PesepBHoe ) bubmoreka [JOK
BpeMs https://m.edsoo.ru/7f41cc74
OBIIEE
KOJIMYECTBO
34 2.5
YACOB I1O

[TPOT'PAMME



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




INOYPOYHOE INIAHUPOBAHUE

10 KJIACC
Ne KoJsimuecTBo 4acoB
DJIeKTPOHHbIE IH(PPOBbIE
n/ Tema ypoka Kontpoabusie | IlpakTuueckn
Bcero o0pa3oBarejibHbIE pecypchl
n padoThI e padoThbI
bubmmoreka [IOK
buosnorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertonbl MO3HAHUA JKUBOW TPUPOIBI.
[IpakTrueckas padora Ne 1
«HMcnonp30Banne pazInyHbIX 1 0.5 bubnmorexa LIOK
P ’ https://m.eds00.ru/863e6122
METOJIOB TIPH U3yUYCHUU
OHOIOrHYECKUX 00BEKTOBY
buonorunyeckue cuctemsbl, NpOLECCHI | bu6mmoreka [JOK
U UX U3YYEHUE https://m.edsoo.ru/863e6564
XHWMHUYECKUI COCTaB KJIETKU. Bona | bubnmoreka [{OK
1 MUHEPAJIBHBIE COJIU https://m.edsoo.ru/863e674e
bubmoreka [IOK
b .C 0 1
CICH. 1-OCTAB 1 CTPOCHIC HEIIOB https://m.edsoo0.ru/863e6b72
depMeHTHl — OHOJIOTHUYECKHE
katanuszaropsl. JlaboparopHas
pabora Ne 1 «M3yuenue | 0.5 bubmoteka [IOK

KaTaJIUTUYECKOW aKTUBHOCTH
(dhepMeHTOB (Ha IPUMEPE aMHUITa3bI
WJIM KaTajasbl)»

https://m.edsoo.ru/863e6b72

butmoreka [IOK
YIeBOAsL. JInmHAEL ! ! https://m.eds00.ru/863e¢6870
Hyxknennosblie kucnotsl. ATD 1 bubmunoreka [IOK



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

https://m.edso00.ru/863e6d5¢

I/ICTOpI/IH 1 MCTOJbI U3YUYCHU A

bubmoreka [IOK

BHUPYCHI

) kyetku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Kinerka xak 1ie1ocTHas KUBas
cucremMa
CrpoeHune 3yKapuoTH4eCcKoi
kietku. JlaboparopHas pabora Ne 2
«M3y4yeHne cTpoeHUs KIIETOK bubnmuorexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6£f0
OakTepuit 0 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenaparax u ux
OTIFICAaHUEY
bubmuoreka [JOK
12 OOMeH BeNIeCTB WU META00IU3M httos://m.edsoo. r/8636766¢
bu6muoreka [IOK
13 Potocnirres. Xemocurres https://m.edsoo.ru/863e7c¢98
. bubnunoreka LIOK
14 Dnepretueckuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IMKI KIETKU. [leneHue
KieTku. Muto3. JlaboparopHas BuGmorexa LIOK
15 pabora Ne 3 «Habnronenue mutos3a B 0.5 httos://m.edsoo.ru/863eTded
KJIETKaX KOHUMKa KOpeIIKa JyKa Ha
TOTOBBIX MHUKpOTIpENnapaTax»
16 buocunres 6enka. Peakims bubaumoreka [IOK
MaTPUYHOIO CUHTE3a https://m.edso0.1u/863e796e
bu6muoreka [IOK
17 Tpancnaums — Ouocwnres benxa https://m.edso0o.1u/863e796¢
18 HexkneTtounsie popmbl )KU3HU — bubmoreka [JOK

https://m.edsoo.ru/863e7540
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bubmoreka [JOK

19 @opMBbI pa3sMHOKEHUSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7{4a
OO0pasoBaHue 1 pa3BUTHE TIOJIOBBIX
KJIeTOK. OIJI0J0TBOPEHUE.
Jlaboparopnas pabora Ne 4 bubmuotexa [IOK
21 0.5
«HM3ydeHne cTpoeHUs MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax
) NunuBuayansHOE pa3BUTHE bubmuotexa [IOK
OPTraHU3MOB https://m.edsoo.ru/863e8436
o I'eneTrnka — Hayka o bubnuorexa LJOK
HACJIEACTBEHHOCTHA W U3BMEHUYHUBOCTHU https://m.edsoo.ru/863e862
3aKOHOMEPHOCTHU HACIETOBAHUS
24 npu3HakoB. MoHOruGpuHOE bubnmorexa LIOK
https://m.eds00.ru/863e8878
CKpELIMBaHNE
UTHOpUTHOE CKpENIMBaHUE. 3aKOH
25 JjesaBI/Ipcnil/Ioro HaI:JJ'II:I[OBaHI/IH bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuermieHHOE Haclel0BaHue
npu3HakoB. JlaboparopHas paboTa
26 Ne 5 «M3yuenue pe3ynpraros 0.5 bubnuotexa LIOK
MOHOTHOPHUAHOTO U JUTHOPHUTHOTO https://m.eds00.1ru/863e8c60
CKpEeIMBaHus y Ip0o30dUiIbl Ha
TOTOBBIX MUKpPONIpenapaTax»
7 I'eneruka nona. HacnegoBanue bubmoreka [IOK

IMPU3HAKOB, CLCINICHHBIX C ITOJIOM

https://m.eds00.1ru/863e8c60
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W3menunBocth. HenacnencreenHas
W3MEHYHMBOCTB. JlabopaTopHas

)3 pabota Ne 6. M3zyuenue | 0.5 bubnuotexa LIOK
MOIU(PUKAITMOHHON H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOCHHUE BApPUALIMOHHOIO Psiia U
BApUAITMOHHON KPUBOI»

HacneacrBeHHas ©BMEHUHUBOCTb.

29 JlaGoparophas padora Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTauui y 1po30¢puibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpenapaTax»

bu6muoreka [JOK

30 Tenernia wesoexa ! https://m.edsoo.ru/863e8d78
PesepBHblii ypok. O60011eHue 1o

31 TeMe «HacencTBeHHOCTE U 1
W3MEHYMBOCTH OPTAaHU3MOBY

32 Cenekuus Kak HayKa U IpoIiece 1 Bubmorexa HOK

https://m.edsoo0.ru/863¢9214

1 MeTonsl ¥ JOCTHXKEHUS CEJIEKIINU 1 bu6muoreka [IOK
pacTeHUM U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHonorus kak oTpacib 1 bubnuorexa [JOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME
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11 KVIACC

KosndecTBo 4acoB JICKTPOHHBIE
Ne o/ Tema ypoka KonTpoabnsie | IlpakTuueckn i ppoBLIe
Bcero o0pa3oBare/ibHbIE
padoThI e padoTbI
pecypcsl
1 DBOJIIOIUS U METOJIbI €€ N3YUYEHHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
) HcTtopust pa3BUTHS MpENCTaBICHHA 00 1 bubmmorexa [IOK
SBOJIIOIUHA https://m.eds00.1u/863e¢9570
bu6moreka IIOK
3 MukpooBosioLHs ! https://m.edsoo.ru/863e9cle
[Tomynsuus Kak 3IeMeHTapHas eUHHUIIA
4 BHJIa ¥ 3BOMONMH. JIJabopaTopHas pabora | 0.5 bubmmoreka [IOK
No 1 «CpaBHeHUE BUI0OB 110 https://m.eds00.ru/863e¢99¢6
MOP(hOIOTUYECKOMY KPUTEPHIO»
5 JBuoky1iue cuibl (3eMeHTapHbIe (PaKTopbl) 1 bubmoreka [JOK
3BOJIFOLIUN https://m.edsoo.ru/863e9dad
N bubnmoreka [IOK
6 EctectBenHbIit 0TOOpP 1 €10 (HOPMBI 1 1 hitps://m.edsoo r/863e9ed0
Pesynprare! 3BoMOIMNA:
HPUCIIOCOOIEHHOCTh OPIraHU3MOB U
7 BU000pazoBanue. JlaboparopHas padora 1 0.5 bubmorexa [IOK
Ne 2 «Onucanne npucnocoOIeHHOCTH https:/m.edsoo.ru/863e9fde
OpraHu3Ma U €€ OTHOCUTEIbHOTO
XapakTepa»
8 Hamnpanenus v myTu MaKpo3BOJIFOIIUN 1 Bubmorexa IOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTuMoCTh 3BOIIOINH 1



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
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I/ICTOpI/IH JKM3HHU Ha 3eMJie U METOABI €€

10
U3yUYEHUs
11 ['unoTe3bl NPOUCXOXKICHUS KU3HU HA 3eMJie bubmmorexa [JOK
https://m.edsoo.ru/863eaSa6
12 PazButue xu3uu Ha 3emMIie 1o 3pam u bubmorexa [IOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOJIIOIIUU
pPacTUTENBHOTO W )KUBOTHOTO MHPA.
13 [Ipaxtuyeckas padora Ne 1 «3yuenue 0.5 bubmmorexa [IOK
: https://m.edsoo.ru/863ea8bc
MCKOTIA€MBIX OCTAaTKOB PACTEHUHN U
YKUBOTHBIX B KOJUTCKIIHSIX)
14 CoBpeMeHHas1 cucTeMa OpraHu4eCcKoro bubmorexa [IOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKa (aHTPOIIOTCHE3) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBuxytue cuibl ((akTopsl) bubnmoreka [IOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 (OCHOBHBIE CTaJIMH 3BOJTIOLUN YEJIOBEKA
18 Yenoseueckue pacsl U NPUPOIHBIE bubnuorexa [IOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaea?
PesepBHEIi ypok. O000IICHHE TTO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emiien
20 DKOJIOTHs KaK HayKa
21 Cpensl 00MTaHUS U YKOJIOTUYECKUE bubmoteka [IOK
(bakTophl https://m.edsoo.ru/863eafec
22 Abuornyeckue pakropsl. JlabopaTtopHas 0.5 bubnmoreka [IOK

pabota Ne 3. «Mopdonoruueckue
0COOCHHOCTHU pacTeHHH M3 pa3HbIX MECT

https://m.edsoo.ru/863eb10e
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oburanusy. JlabopatopHas padora Ne 4.
«BrustHEE cBETa HA POCT U Pa3BUTHE
YEPEHKOB KOJICYCay

bubnuorexa HOK
23 buoracciue daxrops: ! httt)s://m.edsol(fru/ 863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 nomynsinuu. [Ipakrndeckas padora Ne 2 1 0.5
«IToncu€r mIOoTHOCTH MOMYIAUI PA3HBIX
BHJIOB PACTECHUIN»
bubnuorexa [IOK
25 Coo01ecTBa OpraHu3MoB — OHOIICHO3 1 hits://m.c dsogm 1863ebdba
bubnuorexa [IOK
26 OKOJIOTUYECKUE CUCTEMBI (3KOCUCTEMBI) 1 hitps://m.c dsoljm 1863ebd6a
OcHOBHbIE TIOKA3aTEIN SKOCUCTEMBI.
27 Dxonoruveckue nupamuisl. CBoMcTBa 1 bubmmorexa HOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykneccust
28 [IpupoiHbIe 3KOCHCTEMBI 1
29 AHTPONOTE€HHBIE IKOCUCTEMBI 1
30 buocdepa — mobanbHast skocucrema | bubmmorexa [JOK
3emun https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUSA | bubnmoreka [IOK
o6uocdepsl https://m.edsoo.ru/863ebd 16
32 YenoseyecTBo B brochepe 3emin 1
13 CocymecTBoBaHie IPUPOIBI U 1 bubmmorexa [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
34 PezepHblit ypok. O000111€HHE TEMBI 1
«Co00111ecTBa U YKOJIOTUYECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2.5
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YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

* Buonorusi. O6mas 6uosnorus, 10 knace/ Cusornazos B.U., Aradonosa N.b.,
3axaposa E.T., O0611ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO «J[PODA»;
AxmonepHoe o6miecTBo «M3marenscTBO «IIpocBericHue

* buonorus. O6mas 6uonorus, 11 kmace/ Cuoritazos B.U., Aradonora 1.b.,
3axaposa E.T., O0mecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO «J[PODA»;

AxmmmonepHoe obmectBo «M3narenscTBo «IIpocBemennes|

METOANYECKHUE MATEPHUAJIBI JIJ151 YUUTEJIA
| Metonuueckue nocobust k yueonuky B.M.CuBornazor 10-11 kmace
B nomomis npenogasaresnto buonorus Opranuzaiysi KOHTPOJIS Ha

ypoke.KonTposbHo-u3mMeputenbabie Marepuaiibl. 10-11 kimacc. JI.A. Tenaesal

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

ICnait Onosoruro caiit. buosiorus-oxaiy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Cant Kopnopaums Poccuincknii yuebHumK









