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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mporpaMMmbl MO OHONOTHH TEOPETHUECKYIO OCHOBY IS
OTIpe/IeTICHHs TOAXO00B K (OPMHUPOBAHUIO COAEP)KAaHUS Yy4eOHOTO MpeaMera
«buonoruss» cocraBwiIM: KoHUentyainbHble mnojoxeHus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEpKAHUA, pEe3ylbTaTOB OOY4YeHHUS W
TpeOOBaHMIA K YPOBHIO MMOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIUX LEJSIX U
NPUHIUIAX, XapaKTePU3YIONUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
oOmero oOpasoBanusi B Poccuiickoit @Pepepanuu, a TakkKe IOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHUN B MIO3HAHUU JKUBOU MPHUPOJBI U 00ECTICUCHUN
CYIIECTBOBAaHHS YEIOBEYECKOro oOmiecTBa. COrjacHO HAa3BaHHBIM TOJIOKEHUSM,
OTIpe/ieNICHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI 110 OUOJIOTHUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu naéT TMpeACTaBIEHHUE O IeNiX, 00 oOmiei
cTpaTerud OOYYeHHWs, BOCIHUTAHHS W Pa3BUTHUS, OOYYAIOUIUXCA CPEIACTBAMHU
yueObHOro Tmpenamera «buonorusi», ompenenseT o00sA3aTeIbHOE MPEIMETHOE
colepKaHHe, €ro CTPYKTypy, pacopejielieHhe TI0 pas3jieliaM U TeMawm,
PEKOMEHIyeMYIO TIOCJIEIOBATEIILHOCTh M3YUYCHHsI yUeOHOr0 Marephala ¢ y4eToM
MEXIIPEJIMETHBIX H BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 0Opa30BaTEIBHOTO
Ipoliecca, BO3PaCTHBIX 0COOEHHOCTEN 00yUYaroLIUXCS.

B nmporpaMMe mno OuonoruM Tak)Ke YUMTBHIBAIOTCS TpeOOBAaHUA K
IUIAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHbIM U IpPEIMETHBIM pe3yibTaTaM
oOyueHuss B (OPMUPOBAHUM OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIBHOU
JesITeIbHOCTU/Yy4eOHbIX JAEUCTBUN, OOYy4yaroUIUXCA I10 OCBOCHHMIO COAEpPKAHMS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmacchl, 6a30BBI YPOBEHB) peaan30BaH
OPUHIUI [PEEMCTBEHHOCTH B HU3y4Ye€HUU Ouonoruu, Onarojaps 4deMy B HeEH
IpOCMAaTpUBAETCSl  HAINPABJIEHHOCTb Ha PAa3BUTHE 3HAHUM, CBA3aHHBIX C
(dopmupoBaHueM €CTECTBEHHO-Hay4HOI'O  MHPOBO33pPEHUS, LIEHHOCTHBIX
OpUEHTALUN JIUYHOCTH, SKOJIOTHUECKOI0 MBILIUICHUS, PEACTaBIECHUI O 310pPOBOM
oOpa3e KHU3HM U OEpeKHBIM OTHOIIEHHEM K OKpY’Kalolleil NpUpOIHON cpee.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakXKe 3HaHUU O
CTPOCHUHU >KUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOMINX B
HUX IPOIECCOB B MpOrpaMMme MO OMOJOTHH YIEJICHO BHUMAaHHME HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEIHEBHOMN JKU3HM JJI PEUICHUs MPUKIATHBIX 3a/a4, B
TOM YHCJE: MPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN YEIOBEKa, MEIUKO-
TeHETUYECKOTO0  KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKHU
1eeco00pa3sHOro TMOBEIEHUS B OKpY’Kalollell MpUpPOAHON cpene, aHaiHu3a
BIIMSIHHSI XO3SMCTBEHHOW ESATENPHOCTH YENIOBEKAa Ha COCTOSHUE MNPUPOIHBIX H
HCKYCCTBEHHBIX SKOCHUCTEM.

Ycunenne BHUMaHUSl K MPHUKIATHOW HAMPaBICHHOCTH Y4eOHOTO mpeaMera
«buonorus» IPOANKTOBAHO HEOOXOAMMOCTBIO obecrniedyeHus



YCIOBUH ISl pEIICHUsI OJJHOM M3 aKTyalbHBIX 3a7a4 IKOJIHHOTO OHOJIOTHYECKOTO
oOpa3oBaHusA, KoTOopas mpenanonaraer (GopMupoBaHue y 00yYaroluxcs
CHIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHSM JWHAMHUYHO DPa3BUBAIOLIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa obOecrnieurBaeT (GOpMHUpPOBAHUE Yy OOYYAIOLIUMXCS MPEACTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U o0OOUIaeT 3HAHUS O KUBOM mpupone, e
OTJIMYMUTENIbHBIX TMpPU3HAKaX — YPOBHEBOW OpraHW3allMd U HBOJIIOLUH, CO3JAET
yCIOBUS  JJIsi:  TO3HAHMSI  3aKOHOB  JKMBOW  MpuUponbl, (HOpMHpPOBaHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOTO M 0Oe3omacHoro obpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOWU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUs UMEET TAKXKE JJIsl PEIIeHUs] BOCIUTATENbHbBIX U
pa3BHBAIOLIMX  337a4  CpeJHero  obmiero  oOpa3oBaHUs,  COLMAIM3AINU
oOyuaromuxcs. M3ydyenne 6monorun obecreynBaeT ycioBus Juisi (popMupoBaHus
UHTEJJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX M  MH(OPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpPbI, CIIOCOOCTBYET HMHTETpalMyd OHOJOTMYECKUX 3HAHUM C
NPEICTABICHUSIMUA U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, QU3HKHU, XUMUU
u reorpadun. Ha3BaHHBIE MONOXKEHUS O MpeIHA3HAUYEHUU YUeOHOTO MpeaMeTa
«buonorus» COCTaBMIM OCHOBY JJIA OIpEAeNieHUs TMOAXOA0B K OTOOpY H
CTPYKTYpPUPOBAaHHUIO €r0 COJEpKaHUs, NPEACTaBICHHOIO B IpPOrpaMMme Mo
ouosoruu.

Otb6op comepxkanusi yuyeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYHIICCTBJIEH C TMO3UIMHA KyJIbTYpOCOOOPAa3HOTO IMOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOy4aromuecs MOJDKHBI OCBOUTH 3HAHWS W YMEHHs, 3HAUUMBbIC IS
dbopMupoBaHusi 00IIEHl KyIbTypbl, ONpPENENSIIOIMNe aJeKBAaTHOE TIOBEJCHUE
YeJIOBeKa B OKPYJKaroIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U NpakTHUecKol aesTenpbHocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAaHWUN
3aHHUMAIOT 3JIEMEHTHI CO/IEPKaHUA, KOTOPBIE CIy’KaT OCHOBOM /Uit (POpMUPOBAHUS
MPEJCTABIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpA U
LEHHOCTHBIX  OPUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHM3alUH
OMOIOrMYecKoro 00pa3oBaHusl.

CTpyKTypupOBaHHE COAEpPKAaHUS Y4YEOHOro Marepuasa B MpOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C€ YYE€TOM NPHOPUTETHOTO 3HAYCHHsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
IBOJIIOLIMHU. B COOTBETCTBHHU C 3THM B CTPYKType y4eOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeabHble TMHUU: «bruosnorus kak Hayka. Meroasl
HAay4yHOIo Mno3HaHus», «KieTka xak Ouosornyeckas cucreMa», «OpraHusM Kak



Oouonornueckas cucremay, «CucreMa U MHOTO00Opa3ue OPraHUYECKOr0 MHPay,
«IBOJIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henb uzyuenus yuebHoro npeaMera «buonorus» Ha 6a30BOM ypOBHE —
OBJajicHUE  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-()YHKIIMOHATBHOMN
OpraHu3alMyd JKUBBIX CHUCTEM pa3HOTO paHra ¢ MPUOOPETeHHE YMEHHUH
UCIIOJIB30BaTh ATH 3HAHUS [JIi TPaAMOTHBIX JEUCTBUH B OTHOIIEHWU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npenmera «buonorusi» Ha 6a30BoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:

- OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl 3HAHUU O OUOJIOTUYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUJIAX, CIYXaIIUX OCHOBOU
U1 GOPMUPOBAHUS TMPEJICTABICHUN O E€CTECTBEHHO-HAYUYHOW KapTHHE MHpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPa3u U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIlUH, BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAaHUSX B OMOJIOTHH;

- dopmupoBaHue y OOyYarONIUXCSl MO3HABATEIBHBIX, UHTCIUICKTYIBHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpoIlecCe aHaliu3a JAHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, UACH W TMOAXOJOB K H3YYCHHUIO >KUBBIX CUCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

- CTaHOBJIEHHE Yy OOydarmmxcs oO0Iel KylabTypbl, (QYHKIIMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa JKMBOW MPUPOJIBI HA OCHOBAHMM 3HAHUH W ONbITA, MOJYYEHHBIX MPHU
U3Y4YEHUU OMOJIOTHH;

- ¢dopmupoBaHue y OOYyYAOIIUXCS YMCHHN WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATEIHPHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOUOTEXHOJIOTHA;

- BOCITUTAHHE YOEKIAEHHOCTH B BO3MOIKHOCTH TO3HAHHS YEIIOBEKOM >KUBOM
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHISCKUX
HOPM IIPH TIPOBEJICHUN OMOJIOTMYECKUX HCCIICIOBAHMIA;

- OCO3HAaHHE IIEHHOCTH OWOJIOTHMYECKUX 3HAHWHU I TOBBIIICHHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPHI, 1Sl (HOPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

- MIpUMEHEHUE TPHOOPETEHHBIX 3HAHWW M YMEHHWHA B MOBCEIHEBHOW XU3HU
JUJI OLIEHKW MOCJEICTBAM CBOEU NEATEIBHOCTH MO OTHOIICHHUIO K OKPYXKaromen
cpene, CoOCTBEHHOMY 37I0pPOBbIO, 00OCHOBAaHHE M COOMIOACHUE Mep MPODUTAKTUKH
3a00JI€BaHH.

B cucreme cpennero oOmiero oOpa3oBaHusi «buojorus», mzydaemas Ha
0a30BOM YpOBHE, SBIIICTCS O0S3aTECIIBHBIM YYSOHBIM IIPEAMETOM, BXOASIIUM B
COCTaB MpeaAMETHON 001acTh « ECTECTBEHHO-HAy4YHbBIC MPEAMETHI».



JI1st u3yuenus 6uoaoruu Ha 6a30BOM YpOBHE CpPEeAHEro 00IIero oopa3oBaHus
otBoauTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Heaento), B 11 kmacce — 34
yaca (1 gac B Hezelio).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, 3TUKOM, ICTETUKON U MPaBOM.
Ponr Owuwosioruu B (QopMHpOBaHMU COBPEMEHHOW HAay4yHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

Metobl TO3HAHUS KUBOW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMMCaHHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpPOBaHUE, CTaTUCTUYecKass o00paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpers: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToAbl TO3HAHUS KUBOU MPUP OB,

JlaGopaTopHble M npakTHYecKue padoThi:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHHE pa3IMYHBIX METOJOB TIPHU
U3Y4YEHUU OMOJIOTHUYECKUX OOBEKTORBY.

Tema 2. )KuBble cucTeMbl H UX OPraHU3aIUA.

Xusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Oriandue
KUBBIX CUCTEM OT HEOPraHUYECKON PUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYCCKUIT), OMOC(EpHBI.

JdeMoHcTpanum:

Tabnuiel 1 cxembl: « OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHU OpraHU3alUN
KUBOU IPUPOIBI».

O6opynosanue: Mmojienb Monekyiasl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KIETKA. XHMHUYECKHUE BJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpabHbIE BELIECTBA.

OyHKIMKM BOABI M MHUHEpAJbHBIX BELIECTB B KieTke. [logaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHune 0eTKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3amennmbie 1 3aMEHHMbIE AMUHOKHUCIOTBI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (TEpBUYHAS, BTOpUYHAS, TPETHUYHAS W
YeTBEPTUYHAA CTPYKTypa). XUMHUECKHUE CBoicTBa OenkoB. buonormyeckue
GyHKIMHN OENKOB.



®epmeHThl — Ouonoruueckue kartanuzatopbl. CrTpoenue ¢depMeHTa:
aKTUBHBIA 1LEeHTp, cyOcTpaTHas cneurpuyHoctb. KodepMmeHnTsl. ButamuHbl
OTnnuus GepMEHTOB OT HEOPraHUYECKUX KATalIM3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a MW JI€30KCUpU003a),
aucaxapuabl  (caxapos3a, JIaKTo3a) M ToJiMcaxapubl  (Kpaxmai, TJIUKOTEH,
1esuIoI03a). buonoruvyeckue GyHKIUN YTII€BOJOB.

Jlununael:  TpUraMUepuabl, ¢GocPoaunuabl, crepouabl. [ 'HapoduiIbHO-
ruapopoOHbie  cBoiicTBa. buonornueckue Qynkumu gunuaos. CpaBHEHHE
yIJ€BO/I0B, OEJIKOB U JIUMUI0B KaK HCTOYHUKOB SHEPTUU.

HyxnennoBele kucnotel: JHK wn PHK. Hykneornasl — MoHOMEpSI
HykJIenHOBbIX KUchIoT. Ctpoenue u ¢pyHkuuu JJHK. Crpoenue n gpynkiuun PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHH.

Hurtonorust — Hayka o kierke. Kinerounas teopust — npuMep B3auMOCHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO bl U3yUEHUS KIETKH.

Knerka xak memoctHas »xuBas cucrema. OOmuMe MNPU3HAKK — KIETOK:
3aMKHYyTas HapykHas memOpana, monekynsl JJHK kak reneruueckuit ammapar,
cucTemMa CuHTe3a Oelika.

Tunsl KJIETOK: JyKapuoTHYecKass U mpokapuotuueckas. (OcobeHHoCTH
CTpoeHusl MpokapuoThdeckon kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKONW KIETKUH. OCHOBHBIE OTJIWYUS PACTUTEIbHOM, >KUBOTHOU W
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX
¢ynkiuu. [Inazmatnyeckas memOpana, e€ cBoiicTBa U pynkuuu. Lluronnazma u eé
opranoussl. OmgHOMeMOpaHHBbIe opraHouabsl kieTku: OIIC, ammapat I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KJIETKHA: MUTOXOHIPHUH, IUIACTUJIBI.
[Ipoucxoxxaenne MUTOXOHApPUH W TwiacTuia. Buasl mmactun. HememOpanHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOUHBIM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKitoueHus .

Snpo — perynsaTopHblid 1eHTp kieTku. CTpoeHue sjpa: sjaepHas o0oyouka,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammbel:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU PUPOJIE».

Tabmuuer u cxemsl: «llepromnyeckas Tabmuia XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIb», «bruocuaTe3 6enkay, «CTpoeHne MOJICKYJIbl OelIKay,
«Ctpoenne pepmenrtan, «HykinennoBbie kuciotbl. JJHK», «CTtpoeHue MosaeKybl



AT®», «CTtpoeHue 2yKapuoOTUYECKOW KIETKH», «CTpOoeHHEe KUBOTHOW KIIETKWY,
«CTpoeHHE pACTUTENIBHOU KIETKU», «CTPOCHHE MNPOKAPUOTUUECKON KIETKUY,
«CTpoeHue sipa KIETKU», «YTIeBOAb», «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE JUIsl TMPOBEACHUS
HaOJIOJICHUM, W3MEPEHUH, HKCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble  npakTHYecKue padoThi:

Jlaboparopnass pabora Ne 1. «M3yueHuwe KaTaJUTUYECKOW aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIIa3bl WIHM KaTalasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydyeHue CTpPOEHHUSI KIETOK pPAaCTCHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernapaTtax U Hx
OMHMCAHUEY.

Tema 4. )KuznenesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM METa0oIu3M. AcCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIISIIUSL  (SHEpPreThuYecknuii oOMEH) — JBE CTOPOHBI E€AMHOro Ipoliecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPruud B IMOHUMaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOGHBIN U rerepoTpodHbIii. Ponbs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTHH B KIIETKE.

®orocunte3. CBeroBas u TemHoBass (a3pl  ¢oTocuHTe3a. Peakuun
doTocunTe3a. IPdekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A IS KU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha (POTOCMHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCHHTE3UpPYIOIue OakTepru. 3HaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuuecknii oOMeH B KIeTKe. PaciiersieHne BeliecTB, BBIIEICHUE U
aKKyMYJIMpPOBAaHHE DOHEPrMM B KJIETKE. OTambl JSHEPreTUYecKoro oOMeHa.
['mukonus. bpoxenue m ero BuIbl. KuCIOpOAHOE OKHUCICHUE, WIHA KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTD
ASHEPreTUYECKOro OOMeHa.

Peaknmun wmatpuuHoro cuHrte3a. ['eHermueckas wuHbopmamums u JIHK.
Peanuzanus reHetmyeckoil umHpopManuu B KIeTKe. [ €HETHMUECKH KON M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsiuust — Guocunres
Oenka. Otambl TpaHchsauuu. KomaupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTese Oemnka.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. ctopust otkpeitust Bupycos (/1. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI W OJKM3HEHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoneduuura yenoseka (BUY) — BozOyautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpuIIus, peBepraza W uHTerpasa. lIpoduiaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptperst: H. K. Konsnos, 1. 1. MBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tumnbel nutanusy, «Metabonuzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuii oOMen», «Xmoporact», «Dorocunrtedy», «Crpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE reHay, «CUHTE3 Oenkay, «['eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxku3HeHHbld nukia Bupyca CIIN/da,
oakrepuodaray, «Permmukamus JHK».

O6opynoBanue: Moaenu-anmummkamuu «Yasoenue JJHK u Tpanckpumnuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKku», Mojenb cTpykTypsl JTHK.

Tema 5. PazMmHOxkeHHEe M HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, wiau KU3HEHHBIM HUKI KiIeTku. MHTepdaza m MuTos.
[Ipormecchl, mpotekaromue B uHTep(daze. Permkanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunmonaHBId WM TAlUIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOpel.  XpOMATHIIBI.
[{uTosIOTHUECKME OCHOBBI  PAa3MHOXKEHUSI M  MHIWBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Crangun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BHOTOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ru0esb KIETKH — alomnTo3.

dopMbI pa3sMHOKEHUS OPraHU3MOB: Oecrosioe U nosnoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHMS: [JE€JEHUE HaJBO€, IIO0YKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpraHMU3MOB, €0 3HAYEHUE JIJIS1 CENEKIUU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Cragum Meito3a. IIporecchl, nmpoucxoisiiue Ha CTagusiax Menosa.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonornueckuii CMbICIH H
3Ha4YCHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHME M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (ClepMaro30uj, SIUIEKIEeTKa) — CIepMaTOreHe3 U OBOTEHES.
Oco0EHHOCTH CTpOEHHUS SIMUEKIETOK U ClepMaro3ousioB. OIIog0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTUe (OHTOreHe3). OMOPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBLHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHes3. lloctamOpuoHanbHOe pa3zBuTue. TUIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPSAMOE, HEMpAMOE (JTUYMHOUYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 UBETKOBOIO PACTEHUSA: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHHUS OPraHu3MoOBY», «J/[BolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pACTEHHI», «BeretaTuBHOEe pa3MHOXKEHUE
pacteHuity, «Jlenenue kieTku Oakrtepuity, «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Kierounblid 1ukny, «Pemnmukauus JHK», «Mwuto3y,
«Meiosz», «IIpsmoe u HenpsAmMoe pa3BUTHEY, «] aMETOTeHe3 y MIIEKONUTAIOIIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A».

O6opynoBanue: MHUKPOCKOTI, MHKPOIPENapaThl «CriepMaTo30U bl
MJIEKOTTUTAIOUIETO», «SHeKneTka MiIeKonuTamero», «KapruokuHes B KIETKaX
KOpEIllKa JIyKa», MarHuTHas MOJeb-alruiukanus «J/leseHue KIeTKu», MOJIEIb
JHK, monens Metada3zHoil XpOMOCOMBI.

JlaGopaTopHble M npakTHYecKue padoThi:

JlaGoparopnasi pabora Ne 3. «HaGmromenwme muTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «/3ydeHue CTpOEHHsS MOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxy».

Tema 6. HacjieiICTBEHHOCTh U MIBMEHYMBOCTh OPTaHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropust pazButus reHeTUKU. Posb nuTosioruu
U SMOpHOJIOTMM B CTAHOBJIEHWU Te€HETHKH. Bkiaa poccuilckux M 3apyOeixHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUAOIOTUYECKUA,
HUTOTC€HETUYECKUM, MOJEKYISIPHO-TeHETHUYEeCKU). (OCHOBHBIE TI'€HETHYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTHU HACJIEIOBaHUS MPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonorubpugHoe CkpemuBaHue. 3aKOH €ANHO-00pa3us TUOPUIOB TEPBOTO
nokosneHus. IlpaBuno poMuHMpOBaHUS. 3aKOH paCIUCIJICHUS IPU3HAKOB.
I'mnioresa yucroTel ramet. 11oHOE ¥ HEMOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpelmuMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HAcleIOBaHUS
npu3HakoB.  lluToreHernueckre  OCHOBBI  JUTHOPHIHOTO  CKpEIIUBAHUA.
AHanm3upyroniee cKkpemuBanue. Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIIUBAHUS
TUTSI OTIPECIICHHS TEHOTHIIA OCOOH.

CuernieHHOoe  HaclienoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacCJIEIOBaHUIO TeHOB. HapyiieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOpHUsI HACIEACTBEHHOCTH. | €eHETUUECKHE KapThI.



I'enetrnka mosia. XpoMOCOMHOE OMNpEAENEHUE MOoJIa. AyTOCOMBI U MOJIOBBIE
XpomMocoMmbl. ['OoMorameTrHele W TeTeporameTHble OpraHu3Mmbl. HacienoBanue
MPU3HAKOB, CLEIUIEHHBIX C I10JIOM.

HN3menunBOCTh. BUbl N3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACIICICTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUUBOCTH. BapuanimoHHbIN psijy U BapualliOHHAsT KpUBAs.
Hopma peakunun npusHaka. KoauyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HopMa peakiuu. CBolcTBa MOAUGMUKAITMOHHON U3MEHYMBOCTH.

HacnencTBennas, uWid TEHOTHUIIMYECKas, H3MEHYMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM TMpolecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTallMOHHAs U3MEHUYMBOCTh. Kiaccudukarus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluil. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTMYECKUX PsIIOB B HAacyIeACTBEHHOM n3MenunBoctyu H. . BaBunoga.

BHesnepHas HacIe1CTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka 4yenoBeka. Kapuotun uemoBexka. OCHOBHbIE METOJIbI T€HETHUKHU
YyeJIOBEKA: reHeaIOTHUYEeCKUM, OJIM3HEI[OBBIN, [IMTONCHETHYSCKUI, OMOXMMHYECKUH,
MOJICKYJISIPHO-T€HETHYECKHUA. CoBpemMeHHOe ONIPEJICIICHUE FeHOTHMNA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-anamm3a. HacnenacTtBeHnHble 3a0ojieBaHMS dYeJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACIEICTBEHHOW MPEeapacIioNoKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComaTnueckue UM TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIMIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPOMHUIAKTUKH U JICUEHUS TeHETUICCKHUX
Oosne3Hel. MeauKo-TeHeTHYeCKOe KOHCYJbTUPOBAHHE. 3HAUCHHE MEIUITUMHCKOM
TCHETHUKH B TIPEJIOTBPAIICHUH U JICUEHUH TeHETHUECKUX 3a00JICBaHUM YeIOBEKa.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBuios.

Tabmumpel 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHWE M €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH PacUICIUICHUSI U €ro UTOTCHETHYECKasi OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpumaHoe ckpeniuBanue», «l{uTonornueckue OCHOBBI JTUTHOPHUIHOTO
CKpemuBaHus», «Menosy», «B3anMoJaenCcTBUE aJUICNIbHBIX T'€HOBY», «l eHeThueckue
KapThl PAcTEHUM, *KUBOTHBIX M 4YeloBeKka», «l'eHeThka moiyiay, «3aKOHOMEPHOCTH
HACJIEJIOBaHUsl, CUECIUICHHOTO C TOJoM», «KapuOTHIbl 4YellOBE€Ka W KUBOTHBIX,
«Bugel w3MeHUMBOCTHY, «MoauduKalMOHHAsS HW3MEHYMBOCTHY», «HacmemoBanue
pesyc- akropay, «I'eHeTHKa rpynn KpoBu», «MyTalmoHHAs N3MEHUYHUBOCThY.
O6GopynoBaHue: MoJEIH-aNIUIMKAIM  «MOHOTHOPHIHOE CKpCIIUBAHUE,

«Henonnoe noMmuHUpoBaHue», «JurnbpuaHoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MUKPOCKOIl U MHKporpenapat «/po3oduna» (Hopma, myTauuu
(OpMBI KpBIIIBEB U OKpACcKHU Tena), repOapuil «I'opox moceBHOMN.

JlabopaTopHblie H IpaKTHYECKHE PadOThI:

Jlaboparopnast padora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO M
TUTHOPUAHOTO CKPEIUBAHMS Y AP030(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 6. «3yyenune MoauUKalMOHHONW WU3MEHYHUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 Psifia U BApUALIMOHHON KPUBO».

Jlaboparopnas pab6ota Ne 7. « AHanu3 MyTanui y Apo30(uibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE€ W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi oprann3mMoB. OCHOBbI O0HOTEXHOJIOTH.

Cenekuus Kak HayKa M MPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTUKALUS.
Yuenne H. W. BaBumoBa o0 1eHTpax TMPOUCXOXKIEHUS U MHOTo00Opa3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXOXKACHUS AOMAITHUX XKUBOTHBIX. CoOpT,
nopoja, HTaMM.

CoBpeMeHHbIe METOJIbI ceNeKIIMU. MacCoBbI U UHAWBUIYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUNW M KUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuaus. CKpeuMBaHUE YHUCTBHIX JIMHHIM.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelIMBaHHE — ayTOPUIUHT.
Otnanénnas rtulOpuamsauus U e€ ycnexu. VICKycCTBEHHBIM MyTarenes W
NOJIyYEHUE TOJUIUIONAOB. JlOCTHIKEHHSI CEJNEeKUWH PACTEHUM, KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHass HWHXKEHEPUsS. Tallbl
co3nanus pexkoMOuHanTHoM JIHK wu TpaHcrennbix opranu3moB. KieTounas
uHxeHepus. Kinetounble KynbTypbl. MUKPOKIOHAIIBHOE PA3MHOKEHHUE PACTCHUU.
KiloHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKkojoruyeckue W dTUYeckue  mpoodmembl. MO  —  reHeTHyecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmumpel 1 cxembl: Kapta «L[eHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacteHuit», «OtnanéHnas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomuammonaus»y, «OOBEeKTH OuWOTexXHONOTHN», «KiIeTouHBIE KYIbTYpH U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS .



JlabopaTopHblie H IpaKTHYECKHe PadoThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHHUS CEJIIEKIWH PAaCTCHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  yY4aCTOK, B TEIUIMYHOE XO35MCTBO, J1abOpaTOpHIo
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIUOHHASI OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOIIONMOHHAS
Teopust U e€ MecTo B Ouosioruu. BrusHUE HBONIONMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOMIONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENbHOCTh
MOSIBJICHUST BUJIOB B MaJIGOHTOJIOTMYECKOW JICTOMHMCH, TEPEXOJIHbIe (POPMBI.
buoreorpadudeckue: cxoncTBo u paznuune ¢ayH U (JIop MATEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA W pPa3auyus SMOPHOHOB PAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHHUTEILHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
PYyIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTel y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIUME CHUJIBI IBOJIIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTHU PECYPCOB, HEOIpeAesI€HHAas N3MEHUYUBOCTD,
O0opb0a 3a CyliecTBOBaHWE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) n €€ OCHOBHBIE MTOJNOKEHHUS.

MuxkpoaBosorus. [lomymsiius kKak eIMHNUIIA BUAAQ U SBOJIIOIUH.

JIBkymue cuibl ((haKTOphl) IBOJIIOIMUA BUAOB B MpUpojae. MyTallMOHHBIN
nporecc U KOMOWHATUBHAs W3MEHYMBOCTH. [lOmMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. M3onsius u Murpanms.

EctecTBeHHbIi 0OTOOp — HampaBisiOmuil ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yiabTaT dBojtonuu. [Ipumepst
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp( 036l M UIUO-aTANITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUU:  (QUIeTHYECKAs, JTUBEPTEeHTHA,
KOHBEPreHTHas, mapajuienbHas. HeoOpaTuMocTh IBOTIOIUH.

[IpoucxoxkaeHue oT HecleuHalTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crieruanu3anys. AJanTUBHAS paaualius.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnuei, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.
Tabnuiipl u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoabIliu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyliecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOrooOpasue CoOpToB pacTEHU»,
«MHoroo6pasue  Hopoa  KMBOTHBIX), «ITomynsuny, «MyTauuoHHas

U3MEHYUBOCTEY, «Apomopdosbly, «Mnuoamantamuuy», «OOmas gereHepanus,
«/IBmkymme cunbel sBoiouuny, «Kapra-cxema wmapuipyra mnyremectBus Y.
Hapsuna», «bopsba 3a cymecrBoBanue», «IIpucnoco0IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUYECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUJICKIMS HACEKOMBIX C Pa3IUYHBIMH THUIIAMH OKPACKH,
HA0Op TUIOJIOB M CeMSsiH, KoJuleKius «[IpuMepsl 3alIUTHBIX TPUCIOCOOJIEHUMN Yy
KUBOTHBIX», MoAeNh «OCHOBHBIC HAIPABJICHHUS JBOJIIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue TOIOBHOTO MO3Ta MO3BOHOUYHBIX .

buoreorpadguueckass kapra wwupa, KouieKiuus «®DopMbl COXPaAHHOCTHU
HUCKOMA€MbIX JKMBOTHBIX M pacTeHui», woaenb ammiukamusa «llepekpéct
XpOMOCOM», BJaXHble mnpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, myranuu GOpMbl KPBUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M pakTHYecKue padoThi:

JlaGopatopnast pabora Ne 1. «CpaBHeHHE BHUIOB MO MOPGOIOTHUECKOMY
KPUTEPHUION.

JlaGopatopnas pabora Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KM3HU Ha 3eMm.Jie.

JloHay4dHble TPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble Trumoressl
BO3HMKHOBEHHUS JKM3HU Ha 3emuie: aOuWOTeHe3 M TaHCmepMus. XuMHUYecKas
HBOMIOIUSI. AOHMOTEHHBI CHUHTE3 OPraHWYeCKUX BEHIECTB M3 HEOPraHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKIACHUE XUMUYECKON 3BoIIolMH. HavanbHble 3Tarbl
o6uonornyeckoit »Bomroruu. ['mmoreza PHK-mupa. ®opmupoBanne memOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKHM M UX HBOIIOLIUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emuie 1o ’pam U nepuojaM. Kartapxeil. Apxeiickas u
nporepo3oiickas spbl. [laneo3olickas 3pa u €€ mepuoAbl: KeMOpPHIICKHIA,
OPJAOBUKCKHM, CHUTYPUNCKUN, J€BOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o3oiickas 3pa © €€ NepuoAbpl: TPUACOBBIM, HPCKUH, MEJIOBOM.

KaliHo3o0iickast 5pa u €€ nepuobl: NajJeOreHOBbI, HEOTCHOBBIMN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TeO0JOTUYECKUX MpoueccoB. OCHOBHBIE ATalbl
ABOJIONMKM PACTUTEIBHOTO W JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [losIBIIEHME, pACBET U BBIMUPAHUE IPYMIT )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECKOro MuHpa KaK OTpaKEeHHE HIBOMOUUNA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPTaHU3MOB.

OBOJIIOIMS YeI0OBEeKa. AHTPONOJIOTUs KaKk Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAECHNN YelloBeKa. Meroasl u3ydeHus adTponoreHe3a. CxonacrBa H
pa3yinuus 4eJ0oBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.

JBwxkymme  cuibl  (dakTopbl)  aHTPOIOTEHE3A. Hacnencreennas
U3MEHYMBOCTh U  €CTeCTBEHHBIH oTOOp. OOIecCTBeHHBIH 00pa3 KU3HH,
U3TOTOBJICHUE OPYIMI TPYyAa, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaIUH U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, HeaoBek
ymenbid, Yenosek npsamoxomsauui, YenoBek HeaHAEPTAIbCKUM, YenoBek
pasyMHbIii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIIECTBOBAaHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBaTOpUalibHAsl),  MOHTOJIOWTHAS
(a3maTcko-amepukaHckas).  UYepTsl  MPUCIIOCOOJIEHHOCTH  MpeAcTaBUTENeH
YEJIOBEUYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEUYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupe! U cxembl: «Bo3HukHoBeHne CoaHEYHOU CUCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas KieTtka», <« KuUBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHasi CUCTEMAa OPraHUYECKOTO MHPaAy,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEIOBEKa W YEJIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJNOBeKay», «JlpeBHeumue moan», «/peBHue monm», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeueckne paco».

O6opynoBaHue: mymsku - «[Ipoucxoxaenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAHbOHILIA), CJIENKH WIH
M300pKEHUS KaMEHHBIX OpYIWH TEePBOOBITHOTO dYelIOBeKa (KaMHU-YOIITIEPHI,
pyOmma, ckpebna), TeOXpoHOJIOTHYecKass Tabmuia, Koiekuus «Dopmel
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTEHUI.

JlaGopaTropHble M IpakTHYecKue padoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue HCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIUAX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WK KpaeBeIUECKUl My3ei).

Tema 3. OpranusMbl U OKpY:KaloLas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3ziesbl SKOJOruu. MeToabl SKOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPHOPTraHU3MEHHA.

Okonornyeckue (akrtopel. Knaccudukamus 5skogornyeckux (akToposB:
abuotuyeckue, OWMOTHMYECKHME U aHTPOINOreHHble. JleHcTBHE SKOJOTHMYECKUX
(akTOpOB Ha OpPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPA, BIAKHOCTh. DOTONEPUOANIM.
[Ipucnocobnenust  opraHu3MOB K  JACHCTBUIO  aOMOTHMYECKUX  (AKTOPOB.
buonoruyeckue puTMBbl.

buornueckue (bakTopBhL. Buzer OMOTHYECKUX B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, xoomneparus,
MYyTyalau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCATIU3M,
HelTpanu3M. 3HaueHWe OWMOTHMYECKUX B3aUMOJECUCTBUNA JJIS CYIIECTBOBAHUS
OpraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU mnonyiasuud. OCHOBHBIE MOKAa3aTEIn
HNOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POYKIa€MOCTb, CMEPTHOCTb, IPUPOCT,
murpanus. [[nHaMuka 4uCcI€HHOCTH MOMYJISUUN U €€ PEryJIsaius.

JdeMoHcTpanum:

[Toptpersl: A. 'ymbonbar, K. @. Pynse, O. ['ekkes.

Tabnuuel 1 cxembl: kapta «[Ipupognsie 30HbI 3emum», «Cpeabl 0OUTaHUS
opranu3moBy», «®Doronepuoauzm», «llonymsuun», «3aKOHOMEPHOCTH pPOCTa
YUCIICHHOCTHU NOMYJISAIUU UHGY30pUH-TY(Denbkuy, «llumessie nemnmy.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlabopatopnas pabora Ne 3. «Mopdonorudeckne 0cCOOEHHOCTA PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KoJeycay.

[Tpaktuueckas pabora Ne 2. «[loacuéT mIOTHOCTH MOMYJSIIUNA PA3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0mectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBa,
MpOoCTpaHCTBEHHAs, Tpodudueckas (mumeBas). Buasl-nomuaantel. CBsi3u B
ouoreHose.

Okosiornyeckue cucrteMmbl (3kocuctembl). Ilonstue o0 »sKocucTeMe U
ouoreonenosze. OYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIIEeCTB U MOTOK PHEPTUHU B SKOCHCTEME.
Tpoduueckue (muuieBblE) YPOBHM 3KOCHCTEMbl. [lumieBble LENMM U CETH.
OcCHOBHBIE TIOKAa3aTeNM BSKOCHUCTEMBI: OuoOMacca, MNPOAYKLUHUA. ODKOJIOTHYECKUE
NUpamMubl: MPOJYKUHMHM, YHUCIEHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM:
YCTOMYHUBOCTh, CAMOpPETyJIsiiius, pa3Butue. CyKieccusl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCHCTEMa XBOWHOTO
WJTU TITUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTeHHbIE  HKOCUCTEMBIL.  ATPO’KOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrtop ycroitumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o Ouocdepe. I'panuiibl, coctaB u CTpyKTypa
ouocdepnl. XKuboe BemectBo u ero ¢yHkiuu. OcobeHHOcTH Ouochepbl Kak
r00anbHOM JKOCUCTEeMBbl. JlMHAMHUUYecKoe paBHOBeCME M oOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHYECKUE ITUKIIBI JJIEMEHTOB (yriiepoa,
azora). 3oHabHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuecTBO B 6nochepe 3emiin. AHTPOIIOIeHHbIE U3MEHEHHS B Onocdepe.
['mo6abHbIE KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
O6unopa3zHooOpasusi Kak OCHOBa ycToMuMBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBIEHUSI TMPUPOAHBIMU PECYpCaMU H HX HCHOJb30BaHuE. JlocTmxeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxembl: «l[Iumessie menu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llemum nuTaHUs», «IKOJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWMHOro  Jjeca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JCWCTBHUS Ha MNPUPOAY», «BaxHelmme HCTOYHUKHU
3arps3HEHUs BO3/yXa M FPYHTOBBIX BoA», «llouBa — BakHeillIas COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
PaAMOaKTHBHOTO 3arps3HeHus: Omocheprr», «OO0mas crpykrypa Omochepn»,
«Pacnpoctpanenne xu3Hu B Oumocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyrosopoT yriepona B 6mocdepe», «KpyroBopot azora B mpupoae».

O6opynoBanue: Mojenb-anunKanus «TunuaHasie OMOIEHO3bI», TepOapuii
«PactutenpHble COO0IIECTBaY, KOJIEKIIMKU «buorieHosy, «Bpeaurenu BakHEHIITUX
CEIIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu U KOJJIEKIMM PACTCHUH U
KUBOTHBIX, MPUHAMJIEKAIIME K Pa3HBIM KOJIOTMYECKUM TpYyIIaM OJIHOTO BHUJA,



Kpacnas xnura Poccuiickoit ®eneparuu, H300pakeHUs OXPAHSIEMBIX BHUIOB
pacCTEHUI U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBLI 110
BHUOJIOTUX HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHMUS K pe3yibTaTam
OCBOCHHUSI OOydYalolIUMHCST TporpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpyKType JIMYHOCTHBIX PE3YyJAbTATOB OCBOEHUS MNpenmera «buomorus»
BBIICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYArOIIUMUCS POCCUMCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHUIO, HaJlWyue MOTUBAIlMM K OOy4YeHUro  OHOJIOTUH,
I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHHMX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH U HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOCH
JNEATENbHOCTA I[IEHHOCTHO-CMBICJIOBBIMU  yCTAaHOBKAMM, TPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYHE DSKOJIOTHYECKOrO  IMPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TITAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA MpeaMeTa «buoiorus» QOCTUraloTCa B
€IUHCTBE Y4YeOHOWM ¥ BOCHHUTATEIBHON JEATETLHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIHbTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUSA BHYTPEHHEHW TO3UIIMU JIMYHOCTH, MaTPUOTH3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OEPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO |
TpaJIuUsIM MHOTOHalMOHAJILHOTO Hapojaa Poccuiickont denepamuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHHsI ydeOHOro mnpeamera «buomorusy»
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOIACTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpHUEHTAllMK, TO3UTHUBHBIX  BHYTPEHHUX  YOCXKIACHUM, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOI0 OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITAa ACATEIBHOCTH B MPOIECCE Pealnu3alud OCHOBHBIX HANPAaBICHUMN
BOCIIUTATEIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHUS:

c(hopMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00yUYaroIerocs KaKk akTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, YBa)KEHHE
3aKOHA Y MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIIBHOCTU IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEIbHBIX 3aJ1au, BHITOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOUX JACHCTBUSX HEOOXOAUMOCTHh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJIHEHUS
y4eOHBIX, T[I03HABATEIBHBIX U MCCJIEAOBATEILCKUX 3a/lad, YBaXUTEIHLHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPHU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTb K TYMAHUTAPHOUN U BOJOHTEPCKOM NEATEIHLHOCTH;

2) NIaTPHOTHYECKOTO0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPa)XI1aHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUSI K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU MEPEL
Ponunou, ropmocth 3a cBOM Kpail, CBOK PoauHy, CBOW $S3bIK U KYJIBTYDY,
IIPOIIIOE U HACTOsIIEe MHOTOHAIMOHAIBHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOIICHUE K IIPUPOJHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJAJ POCCUUCKHX YYEHBIX B CTAaHOBIICHHUE W
pa3BUTHE OWOJOTHH, TMOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXEHHIO M 3ammuTte (OTeyecTsa,
OTBETCTBEHHOCTH 3a €T0 CyJb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

OCO3HaHUE TYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHE JIMYHOIO BKJIaJa B TOCTPOEHHUE YCTOMUMBOro Oyayllero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEIISIM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEWMHOM JKU3HU B COOTBETCTBUH C
TpaauiusIMHi HapoaoB Poccuu;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOUIIEHHWE K MUPY, BKJIIOUYasl 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUMN;



IMIOHUMAHUE SMOLMOHATIBHOTO BO3JCHUCTBUS KUBOM IIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISITh KAU€CTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHS, (POPMHUPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOIMOHATBLHOT0 0JIATOTOTyYHs:

NOHUMAHWE W pealu3alus 3J0pOBOTO0 U Oe3omacHoro obpasza >KHU3HU
(3mopoBo€  mUTaHUE, COOJIIOJIGHME TUTMEHMYECKHX MpPaBWI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUM U OTAbIXA, peryisipHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPAaBUJI HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacCHOT0 MOBEJACHUS B CUTYAIIUSIX, YTPOKAIOIIUX 3JI0POBBIO U )KU3HHU JIFO/ICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy/10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAaHHE IIEHHOCTH MAaCTEPCTBa, TPYAOTI0O0UE;
TOTOBHOCTh K aKTUBHOM JESATEILHOCTH TEXHOJOTHYECKOW M COIMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBITIOJHSATH TaKYIO JI€ATEITbHOCTD;

UHTEpEC K pa3nyHbiM cepaM MpoPecCHOHATBHON AESTEeIbHOCTH, YMEHHUE
COBepIlaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U pearu30BHIBATH
COOCTBEHHBIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHHWE K MPHUPOAEC KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSA SKOJOTHYECKOW KyJIbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKH HMX BO3MOXHBIX TOCIEACTBUN  AJIs
OKPY’KAIOIIEH CPEBI;

OCO3HaHHE TJI00aJBbHOTO XapaKTepa JKOJIOTHYECKUX MpoOJIeM W MyTed ux
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HW3YyYEHUH OHUOIOTHH
3HAHUS M YMEHHUSI MpPU pElIeHHH MpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHS B 3KOCUCTEMaX, OXpaHy BHUJOB,
aKocHCTEeM, Orocdepsl);



AKTUBHOE HENpUATHE JCUCTBUM, MPUHOCAIIMX BpEd  OKPYKaKOLIEH
NPUPOAHON Cpelie, YMEHUE MPOTrHO3UPOBATh HEOIArOMPUATHBIE 3KOJOTHYECKUE
[IOCIIEACTBUS NPEAIPUHUMACMBIX JEUCTBUN U NIPEIOTBPALLATH UX;

HaJIMYUE PA3BUTOTO IKOJOIMUYECKOIO MBILIICHUS, YKOJIOIHYECKON KYIbTYpHI,
OIbITa NEATEIIbHOCTH JKOJIOTUYECKON HaIIPaBJIECHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MUMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
[IPAKTUKE, TOTOBHOCTH K YYaCTUIO B MIPAKTUYECKOU AEATEIBHOCTH 3KOJIOTNYECKON
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHaJiore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEJILCKOW KYyJIbTYpPbl KaK CpEACTBa
B3aMMOJICMCTBUS MEXKIY JIFOABMU U ITIO3HAHUS MUPA;

NOHMMaHWe crnenu@uKkn OHOJIOTMM KakK HayKd, OCO3HaHHUS €€ poiu B
(GbopMHUpPOBaHUHN PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3/JaHUM IEJOCTHOTO
Npe/ICTaBlIeHUs 00 OKpYKAlOUIeM MHpE KaK O €AMHCTBE MPHUPOJbI, YETOBEKAa U
oOIIecTBa, B IMO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEW U peUIeHUU MpodiieM
COXpPaHEHHUsI IIPUPOAHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJOTHUHU AJII COBPEMEHHOW IMBUIIU3AIINHU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHUM,  CIOCOOHBIX  pElIaTh PEeCcypcHble  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTeH BBHIXOJIA U3 TJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  mepexojlla K  YCTOMYMBOMY  pPa3BUTHIO,  PalMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECcypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYCHUHM OHOJOTUYECKUX 3HAHUM B IENSIX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHUPyeMO
IPU U3YYEHUU OMOJIOTHH;

[IOHUMAaHUE CYLIHOCTU METOAOB IO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMS [JI1 aHalu3a MU
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM M3MEHEHUH,
YMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (AKTOB H
MMEIOIINUXCS JaHHBIX C LEJIBIO ITOJYYCHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS JIs
pelieHust mpo6yieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIBHOCTH, T'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U HCCIIEOBATENIBCKYIO IEATEIBHOCTh MHANBUAYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYE€HHIO HOBBIX 3HAHMA MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (HOPMHUPOBAHUS MHUPOBO33PEHUSI OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIEHAYUYHbIE MOHATHUS, OTpPAXKAIOLIUE
LEJOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEHU(PUKY METOJ0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEprus, SBJICHHE, MPOLECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,

UCclieloBaHue,  HAaONMIOJeHHWe,  HM3MEpPEHHE,  OKCIEPUMEHT U JAPYIrHXx),
YHUBEpCAJIbHbIE Yy4eOHble JeilcTBUs (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC,
PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue (G yHKIMOHATBEHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHUMHU OOYy4YarolUXcs, CIOCOOHOCTD
oOyyaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS WM  YHUBEpCaJbHbIC Yy4YcOHBIC JCHCTBUS B
MO3HABATEIBHOM M COLMATIBLHON MPaKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHMSI MPOTPaMMbl CpPEAHEro OOIIero
0o0pa30BaHus JOJIKHBI OTPAKATh:

OBnagenne YHHBepPCAIbHBIMHU yueOHBIMU NMO3HABATEIbHBIMU
AEeMCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENbHO  (OPMYJNIMPOBATH W AKTyaIM3UPOBATH  MPoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHWM MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccupUKaluu, 0000IIEHHUS), PACKPBIBATH CMBICT
OMONOTUYECKUX TOHATUN (BBIIENSATHh UX XapaKTEpHbIC MPU3HAKHU, YCTAHABIUBATH
CBSI3M C IPYTUMU MTOHSATHSIMU);

OTpEeNeNsITh LETU JEeATeTLHOCTH, 3a/JaBas MapaMeTpbl U KPHUTEPUU HX
JOCTHXKEHUS, COOTHOCUTH PE3YJbTAThI IEATEIHOCTH C TOCTABICHHBIMHU IICIISIMH;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS A 00bsICHEHUS (DaKTOB U SIBIICHUMN
YKWBOW IIPUPOJIBIL,

CTPOUTH JIOTMYECKHE paCCYXIACHUS (MHIAYKTUBHBIC, JECIYKTUBHBIE, II0
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3AKITIOYCHUS;

MPUMEHSITh  CXEMHO-MOJIEITbHBIC cpenctBa A MIPEICTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHWH B M3y4aeMbIX OMOJIOTHMUECKHX OOBEKTax, a



TaKkKe  TMPOTHBOPEUMH  Pa3HOTO  pOAQ,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH pElIeHUs MpoOJieMbl C YYETOM aHalu3a HUMEIOLIUXCS
MaTepHATBHBIX M HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIIBTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TEIbHOCTH;

KOOPJIUHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATUBHOE MBIIIUICHHE MPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEAOBATEILCKOW M TPOCKTHOM JIESITEILHOCTH,
HaBBIKAMU  pa3pelieHHsl MpoOJIeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHUS TPAKTUICCKUX 3314, IPUMEHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BUABI JICATCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIpPETAlMH, NPEeOOpa3OBaHUI0 M TNPHUMCHCHHIO B YyUYeOHBIX
CUTYaIlUSX, B TOM YHCJIC MPU CO3J]aHUU YUESOHBIX U COIMAIBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJeTh HAYYHON TEPMUHOJIOTHCH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIbHON
TESTeLHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATh TIPUYUHHO-CIICJACTBEHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHTHI IS J0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUH, 33/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJE€ pEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiIM, OIICHHBATh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH LIEJICHATIPABICHHBIN MMOMCK MEPEHOCA CPEJICTB M CITOCOOOB
JEHCTBUS B TPO(PECCHOHATBEHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JaCTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIE UJCH, MPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIONHE aTbTEPHATUBHBIC PEIICHMUS.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
MocoOus, HAYYHO-TIOMYJAPHON JUTEparype, OHOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ TOCTOBEPHOCTb U HETIPOTUBOPEUUBOCTb;

(GOopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPH TIOUCKE H
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMBIT KCIOJIL30BaHMUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MUCIIOJIb30BaHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCILHO  BBIOMpATh  ONTUMaIbHYIO  (OpMy  TNpeACTaBICHHUS
Oouonornyeckoit nHbopmaruu (Cxembl, rpaduKu, AHarpaMMbl, TaOJIUIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAY4YHBIH SI3BIK B KauyecTBE CpeJACTBa Ipu paboTe ¢
Ouojornyeckoii WHPOpPMAIMEH: TNPUMCHATh XUMUYECKHEC, (U3HUYCCKUE W
MaTEMaTUYCCKUE 3HAKW W CHUMBOJIBI, (popMyiibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJNICTBA
HaTJISTHOCTH;

BJaJICTh ~ HABBIKAMH  pAClO3HaBaHWsA W 3allUTBl  WHOpMaIuwu,
MH(GOPMAIIMOHHON 06€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIHLHO BBINIOJHEHUS TIpejiaraeMon
3a/layu, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3HIMI JPYTUX YYACTHUKOB
JAaJiora Uiv JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHs, MOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3NMMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICUCTBHS, TMOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeTbHOCTh:

MOHUMATh W HCIIOH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYATHHOU
paboThI IPH PEIIeHNH OUOIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOICHCTBUS TIPH PEIICHUH YUEeOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX JCUCTBHHM C Yy4E€TOM OOIIHX
WHTEPECOB, U BOBMOXHOCTEH Ka)I0T0 WieHa KOJIJICKTHBA,



NpUHUMATh LEIA COBMECTHOM  JE€ITEIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA IO €€ NOCTUKEHUIO: COCTABISITH IUIAH JCWCTBUU,
pacupenensaTh poid ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe€3yIbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAauyeCTBO CBOETO BKJIaJa M KaXIOTO yYaCTHUKA KOMAaHIbI B
o0t pe3yapTaT o pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OLEHHMBATH HAEU C TMO3ULUMWU HOBU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMY PEeryJiTHBHBIMHU 1€ CTBUSIMU

1) camoopraHnu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UJIS BBIABICHUA NpoOJIeM U HX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYyAITUSX;

BbIOMpATh Ha OCHOBE OHWOJIOTMYECKMX 3HAHMHA IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAX MO OTHOLICHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSAITEJIbHO ~ COCTABJISITh IJIaH pEHIeHHs MpoOJieMbl ¢ y4€TOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKd y4eOHOTO TpPEIMETa Ha OCHOBE JUYHBIX MPEANOYTECHUH;

JIeaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIECIISIM;

BJIQJICTh ~ HABBIKAMH  TIO3HABATENHHOM  pediekcud Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HUX pPE3YyJIbTATOB U
OCHOBaHWM, WCTOJIb30BaTh MPUEMBI PeIICKCUU 1T OIEHKH CUTYyalluH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKHM W CBOECBPEMEHHO IPHUHUMATh PEIICHUA 110 HUX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI W apryMEHTBl JPYTMX IPU aHaIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHsTHE CeOs M APYTrUX:

MPUHUMATh ce0sl, IOHUMAasi CBOU HEJJOCTATKHU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHaIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro 4eJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynbTathl OocBoeHusi mporpammbl COO 1o Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienuduyeckue ais yueoHoro npeamera «bromorus»
HAy4HbBIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI MO OCBOCHUIO, UHTEPIPETAIIMU U
npeoOpa3oBaHUI0 3HAHUMN, BUJBI JEATEILHOCTH TIO MOJYyYCHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3UYHBIX YUYEOHBIX CHUTyallUsX, a TaKkKe B pPeajbHBIX
KU3HEHHBIX CHUTYyallMsAX, CBA3aHHBIX ¢ Ouwosorueii. B mporpamme mnpenmeTHbIC
pe3yIbTaThl IPEACTABICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» ¢ 10
KJlacce IOJMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OHOJOTUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHPOBO33pPEHHs, O BKIAJAE POCCHUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIBHOM
IPAaMOTHOCTH Y€JIOBEKA JJIsI PELICHHS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBAaTh COJEp)KaHHE OHOJIOTHYECKUX TEPMUHOB M TOHSITHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB M IMpeBpallCHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIslMs), YPOBHEBAs OpraHU3allMsl >KUBBIX CUCTEM,
CaMOBOCIIPOU3BEACHUE (PEIPOYKIIHS), HACTEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKHE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajdbHasl J0rMa MOJIEKYJApHOH Owuonoruu), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUs KylbTypHbIX pactenuit H. WM. BaBuiosa), onpenensitTe rpaHuIlbl
UX PUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIAJE€Th METOJaMHU HAYYHOI'O MO3HAHUS B OMOJIOTHU: HAOIIOICHUE U
OMHMCAHUE JKUBBIX CUCTEM, MPOLECCOB U SBJICHUH, OpraHu3alus U TMPOBEJCHHE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABUKEHUE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX



PE3yJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUU M 3aKOHOB, YMECHHUE
JIeNaTh BHIBOABI HA OCHOBAHHUH MOJTYYCHHBIX PE3YyIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIC MPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILECTB U IMPEBpAIICHUs] PHEPruu B KIETKe, (OTOCHHTE3A,
IJIACTUYECKOT0 W 3HEpPreThueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, HWHIUBUIYAIbHOTO pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSTH MOJyYEHHBIC 3HAHHS ISl OOBSICHEHHS OMOJOTHYECKUX
NIPOIIECCOB M SBJICHUH, NI MPHHITHS MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOM
KU3HU C LeNpl0 obecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbS M 30POBbS
OKPY’KAIOIIUX JI0JIeH, COOIIOICHUS HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KaroIiei
NPUPOJHON Cpele, MOHUMaHWE HEOOXOJIMMOCTH WCIOJIB30BAaHUS JIOCTIKECHUN
COBPEMEHHOM ouoJoruu U OMOTEXHOJIOTUH TUTST paIMoHaILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peliaTh DJJICMCHTApHbIC TCHETUYCCKHME 3aJlayd  Ha MOHO- W
JUTHOPHUIHOE CKpEIIMBaHWE, CIICTUVICHHOE HACIICIOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpEIIUBAaHUS JUIS TpEJICKa3aHWs HACIICOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBINOJHIATH JTA0OOpATOPHBIE M MpakTUYeckue padoThl, COOII0IATH
mpaBuia mpu pabore ¢ yueOHBIM U JJa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIEHUBATh U HMHTEPIPETHUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIOUIYIO TIICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJOTUH,
MeIUIMHE, OUOTEXHOIOTUH;

yMEHHE CO037]aBaTb COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, TPAaMOTHO
WCITIOJIb30BaTh MOHITHIHBIN amnmapaT OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS y4deOHOro mpeameta «buonorus» ¢ 11
Klacce NOMHKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKJIANE€ POCCUUCKHX H
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BuTHE OuWomornu, (yHKIIMOHAIHHOU
IPaMOTHOCTH YE€JIOBEKa IS pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPaCKpBIBaTh COACpKaHWE OMOIOTUYECKUX TEPMUHOB W TOHSTHH:
BUJI, TOMYJSALNS, TeHOPOH, FBOIIOLHUS, ABUKYIINE CHIIbI ((PAKTOPBI) 3BOIIOLUH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BU1000pa30BaHME, HIKOJIOTUUECKUE PaKTOPHI,



DKOCUCTEMA, TPOAYUCHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IIeMH MUTaHU,
AKOJIOTUYECKasl MUpaMuaa, OuoreoneHos, ouocdepa;

yMEHHE W3/araTh OHOJOTHYECKHe TEOpHH (IBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OHBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimieBoro cxoncrea K. M. Bapa, yepenoBaHusi TJIaBHBIX HANpaBICHUN U
nytedt somoruu A. H. CesepuioBa, yuenust o ouochepe B. 1. Bepnaackoro),
OTIPECISITh TPAHUITBI UX TIPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yYMEHHE BJIAJIETh METOAAMHU HayYHOI'O MTO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OIMCAHKME JKUBBIX CHCTEM, MPOIIECCOB W SBJICHWM, OpPraHMU3aIis W TPOBEICHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJIBHDKCHHE  TUIIOTE3bl,  BBISBICHUC
3aBUCUMOCTH MEXY HCCICIYEeMbIMH BEIMYMHAMHU, OOBSICHCHHE ITOTYYCHHBIX
pPE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHITHH, TEOPUH W 3aKOHOB, YMCHHUC
JIeaTh BBIBOABI HA OCHOBAHHUH MOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKK CTPOCHHUS OMOJOTHYSCKUX
O0OBEKTOB: BHJIOB, TMONYJSAIHMA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeoIIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIIOCOOJICHHOCTH
OpraHU3MOB, JICHCTBHS DSKOJOTHYCCKHX (PAKTOPOB HA OPTraHHM3MBI, IEpeHOCa
BEIIECTB M TOTOKAa HSHEPTUU B DKOCHUCTEMAaX, AHTPOMOTECHHBIX HM3MEHEHUW B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKHX
ITUKJIOB B Ouocdepe;

yMEHHE MPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBICHEHHUS] OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUH, NIl MPUHATHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HA C LEJIpl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370pPOBbS M 3J0POBBSA
OKPYXAIOIIUX JIFOCH, COOMIOIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOJMMOCTH MCIOJIb30BAaHUS JAOCTHXKEHUN
COBPEMEHHOW OMOJIOTUU AJI PAllMOHAIIBHOTO MPUPOIOTIONB30BAHMS;

YMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKUE 3a/1ayd, COCTABJISATh CXEMBI
MEPEHOCa BEIIECTB U PHEPTUU B SKOCUCTEMAX (MU MUTAHUS );

YMEHHE BBINIONHITh JTA0OPATOPHBIE W MPaKTUYECKHe paboThl, COOJIIONATH
mpaBmiIa mpu paboTe ¢ ydeOHBIM U JTa00PaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIEHWBAThb W HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJ00aTbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE UM YCTHBIE COOOIICHUS,
000011ass OMONOrMYecKy0 HHGOPMAILMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUWHBINA anmnapat OUOIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [IOK
! brosorus kax fayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M IX OpTaHH3AIHs 1 brbmmorexa [OK
p 1 https://m.edsoo.ru/7f41c292
. bubnmuorexa [JOK
3 XUMHUYECKUH COCTaB U CTPOEHUE KIETKU 8 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHEACATELHOCTE KISTKH 0 https://m.edsoo.ru/7f41c292
PasMHOkeHME 1 MHOMBUIyaJIbHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE U U3MEHYHMBOCTED 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opraHu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubnuoreka [JOK
8 P 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4



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

11 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn Konrpoabsnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! BOMIOLHONHAS GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprau3Mel i OKpyaioutas cpesa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01ecTBa 1 SKOJOTUYECKUE CHUCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [JOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcrionb3oBaHue pa3IMuHbIX 1 0.5 bubmorera [JOK
P ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY
buonornueckue cuctemsl, IPOLECCHI bubnuorexa [JOK
3 1
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XUMHUYECKui cocTaB KiIeTku. Boga u 1 bu6mmoreka [JOK
MUHEPaIbHBIE COJIN https://m.edsoo0.ru/863e674e
bubmuoreka [JOK
5 b . 0 1
eaticit. CocTap i cTpocHue beikon https://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMHIIa3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
! YriteBojet. JiumeE L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hywientosbie knenotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTO1bI H3ydeHUs bubnuorexa [JOK
kietku. Kierounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nemoctHas xuBast
cucremMa
CrtpoeHnune s3yKapuoTUYECKON KIIETKH.
JlaboparopHas padota Ne 2
«3yueHne cTpoeHUs KIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUE)
bu6mmoreka [JOK
12 OOMEH BeIeCTB HIH META0OMH3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 Potocures. Xemocnes https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckui 0bmen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN IMKI KIeTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancmsiuus — GrocnnTes beria https://m.edsoo0.ru/863e796e
18 Hexnerounslie popMbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

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

bu6mmoreka [IOK

19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE TIOJIOBBIX
kjeTok. Omo10TBOpEHHeE.
JlabopaTtopHnas pabota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHune cTpoeHHs MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 NuauBunyansHOE pa3BUTHE bubnnorexa [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubmoreka [IOK
HACJIEICTBEHHOCTHU U U3BMEHYUBOCTH https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 PU3HAKOB. MOHOTHUOPUIHOE bubmorexa [IOK
P ] P https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UTUOpPUIHOE CKpElMBaHuE. 3aKOH
A U betl bubmuoreka [JOK
25 HE3aBHCHUMOI'O HACJICOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnmoreka [IOK
MOHOTHOPUHOTO U AUTUOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpEIMBaHUS Y Ip030 (Ul HA
TOTOBBIX MUKpPOIIpenapaTaxy»
27 I'eneTuka mona. HacinegoBanue bu6nmoreka [JOK



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

IIPHU3HAKOB, CHUCIUICHHBIX C IIOJIOM

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

N3menuusocts. Henaciaencrsennas
M3MEHUYMBOCTB. JlaboparopHas

08 pabora Ne 6. U3yucHue 1 05 bubmmoreka [JOK
MO (UKATUOHHON N3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»
HacnencrBenHast U'3MEHUHBOCTb.
29 JlabopaTtopnast pabota No 7. 1 05 bubnuorexa [JOK
«AHanmm3 MyTanui y 1po30Quiiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6mmoreka [IOK
30 Peneriica ueropexa L https://m.edso0.ru/863e8d78
Peseprubiit ypok. O600111€HIE IO
31 TeMe «HacaeacTBEHHOCTD 1 1
W3MEHYUBOCTh OPraHU3MOBY
bu6mmoreka [JOK
32 Ceneiua kak Hayka u npouece 1 https://m.edsoo.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIIUHT 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexnonorus kak orpacib 1 bubnunoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS K METOJIBI €€ N3YUCHUS 1 bubmorexa HOK
1 8 v https://m.edsoo0.ru/863ea20e
9 Hcropus pasBuths npeacTaBiaeHUun 1 bubnuorexa [JOK
00 3BOJIIOLINN https://m.edso0.ru/863e9570
bu6morexa [IOK
3 M 1
HIPOIBOIIOLHA https://m.edsoo.ru/863e9cle
[omynsimus kak >eMeHTapHas
€IMHULIAa BUJA U SBOJIIOLIHH.
4 JlabopatopHnas padora Ne 1 1 0.5 bubmorexa HOK
paTOpHai p ) ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBmKyImue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(hakTOpPbI) SBOTIOIIU https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 E 0 1
CTCCTBCHIbIT OTOOP 1 €O GOpMEI https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BUJ000pa3oBanue. JlabopaTopHas bubnuoreka [IOK
7 1 0.5
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCIIOCOOICHHOCTH OPraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOINN

Hcropust xxu3Hu Ha 3emiie 1 METOIbI

10 .
e€ U3y4deHUs
11 ['mnoTe3bl MPOUCXOKIACHUS KUZHH bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3eMIie O PpaM U bubnuorexa [JOK
12
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO M )KUBOTHOTO MHUpa.
[IpakTnueckas pabora Ne 1 bubnnorexa [JOK
13 0.5
«M3y4eHne HCKOTIaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pPacCTeHHI W KHBOTHBIX B
KOJUTEKIIHSIX»
CoBpemeHHas cuctema bubnuorexa [JOK
14
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIoBeKa (aHTPOIIOTEHES) Bubmmorexa LIOK
t P https://m.edsoo.ru/863eac2c
JBwxyimue cuitbl (hakTopsbl) bubnuorexka [JOK
16
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YenoBeKa
18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBEKa https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3emie»
20 DKOJIOTHs KaK HayKa
21 Cpenbl 0OUTaHUS U IKOJIOTUYECKUE bu6nmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo0.ru/863eb10e
obutanusy. JlabopatopHas padota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bubmmoreka [IOK
2 b
3 HOTHHECKHE GaKTOpEI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiun. [paktuueckas padota
24 Ne 2 «IloacuéT nI0THOCTH 0.5
MOMYJISIIIUM pa3HbIX BUAOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — bubnuorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CHCTEMBI bubmuorexka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKA3aTENU IKOCHUCTEMBI.
27 DKOJOTUYECKUE MUPAMUIbI bubmorexa HOK
_ PaMUIBL. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. CyKieccus
28 [IpupoaHbIE 3KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — riodanbHas bubnuoreka [IOK
JKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B buocdepe 3emin 1
33 CocytiecTBoBaHUE TPUPOIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacce/ Cubornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO C OrpaHMUYE€HHON OTBETCTBEHHOCTHIO «/[PODAY;
AxumonepHoe obuiectBo «M3narensctBo «lIpocBemienuer

* buonorus. O6mas 6uonorus, 11 knacc/ Cubornazos B.U., Aradonosa U.b.,
3axaposa E.T., O011ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «J[PODAx;

AKIII/IOHepHOQ 06III€CTBO «I/IBJIaTeJ'IBCTBO ((HpOCBCIIIeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

* buonorus. O6mas 6uonorus, 10 knace/ CuBornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAx;
AxtumonepHoe o6miectBo «M3narensctBo «lIpocBemienue

* buonorus. O6mas 6uomnorus, 11 krace/ Cuornazos B.U., Aradonosa U1.b.,
3axaposa E.T., O01iecTBO ¢ orpaHiueHHON 0TBETCTBEHHOCTHIO «/JPODAY;

AxtmmonepHoe o6miectBo «M3narensctBo «lIpocBemnienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/



https://resh.edu.ru/
https://infourok.ru/
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